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B nmocoOuu garoTcsi opraHM3alluOHHO-METOJIMYECKUE YKA3aHUsI U BApUAHTHI 3aJaHUM
Ha noMaiHee 3aganue Nel (ouHas ¢opma 0OyueHUs ), MPUBOASITCS JOCTATOUHO MOAPOOHAsS
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npoenupoBanus, [Ipoekuun Touku, I[Ipoeknuu npsMon nuHUM, B3auMHOE pacnoyoKeHne
TOYKM U OpsMOW, B3anmmHoe pacnonoxxenue npsmbix, [Ipoexunu rmrockoctu, B3zanmHoe

PpacCIoJIOKCHUEC TOYKH, HpHMOfI U IINIIOCKOCTH.

CocraBurenu: B.H. Cmomnskos, Tkauyk E.O. nouents! kadenpst BT
Paccmotpeno u 0106peHo

Ha 3acenanuu kadenpsl UBT
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BBeaenHue
HauepratenpbHass reomeTpusi sABIsAeTCA OAHOM U3 (yHIAMEHTANbHBIX HAyK,

COCTaBJISIIOIMX OCHOBY HHXEHEPHO-TEXHMYECKOro oOpa3zoBaHus. OHa H3ydyaeT METO[bl
M300paXEHU MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYp Ha IUIOCKOCTH U CIOCOOBI
pelIeHUsT METPUYECKMX M TMO3MLIMOHHBIX 3anad. OHu (3a7auM) HCMOJB3YIOTCA MpHU
KOHCTPYMPOBAHUH CJIOKHBIX IOBEPXHOCTEN TEXHUUYECKUX (POPM B OTpacisiX TpaHCIOpTa U
MPOMBIIUIEHHOCTH.

OTU METOJIbl HauepTATEIbHOW I€OMETPUM MO3BOJIAIOT pellaTh MHOTME MPUKIIAIHBIC
3a/layd CHEUUaIbHBIX WHXEHEPHBIX NHCLHMIUIMH (MEXaHUKU, XUMHUH, KpHUCTauiorpaduw,
Kaprorpadguu, HHCTpyMEHTOBeAeHUS U Jp.) OHUM [IHUPOKO MCHOJIB3YIOTCS MpHU
POEKTUPOBAHUU U U300paKEHUU PA3ITMYHBIX KOHCTPYKIHUI U COOPYKEHUI.

KoHcTpynpoBanue  ciloxHBIX  (OpM  MOBEPXHOCTEH,  aBTOMATH3UPOBAHHOE
IPOEKTUPOBAHUE U KOMIbIOTEpHas rpaduka HaxoAsAT Bce Oousbllee NPUMEHEHHE IpH
CO3/IaHUU COBPEMEHHOM TEXHUKH, HO 0€3 OCHOB HauyepTaTeIbHOM Ie€OMETpPHH, KOTOpas
(dbopMHpyeT U pa3BUBAET y YEJIOBEKA MPOCTPAHCTBEHHOE MBIIUIEHHUE, HEMBICIMMO HUKAKOE
WHXEHEPHOE TBOPYECTBO.

Jlns o0o3HAaueHUs TreoMEeTpUYecKuX (GUIYyp U HUX MNPOCKUUH, I OTOOpa)KeHUs
OTHOLIEHUSI MEXIY HUMHU, a TAKXKe JJI1 KPATKOCTH 3allMCU T€OMETPUUECKUX MPEIII0OKEHUN
M PpEIIeHHd 3aJad B  HA4YEepTATEIbHOM TIEOMETPUM IpEeUIaraercs I0JIb30BaTh
Ir€OMETPUYECKUNA S3BIK, B COCTaB KOTOPOIrO BKJIKOYEHBI CIEAYIOIIME OO0O3HAYEHUS U
CUMBOJIBI:

['eomerpuueckas durypa - O.

Touku 0003HAYAIOTCS MPONMUCHBIMU OyKBaMU JJATUHCKOTO alipaBuTa UM apabCKUMU
nudpamu:

A'B,CD,..L MN, ..

1,2,3,4,..,12,13, 14, ...

JIuHuM, NPOU3BOJIBHO PACHOJOKEHHBIE 10 OTHOLIEHUIO K IUIOCKOCTSAM MPOEKIIHA,
0003HaYaI0TCsl CTPOYHBIMU OYKBAMM JTATUHCKOTO ajiaBuUTa:

a,b,cd..ILmn, ..

Jlunun ypoBHs 0003HauaroTcs: h - ropusonTtans; f - ¢poHTaNb; p - NpoduIbHAs
npsMasi;

Jjis psIMBIX MCTIONB3YIOTCS TAKXKE CIEYIOIINEe 0003HAYCHUS:
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(AB) - mpsimasi, mpoxoisias yepe3 TOYKu A u B;

[AB) - nyu ¢ HauanoMm B TOUKe A;

[AB] - orpe3ok mpsiMoii, orpaHHYeHHBIN ToukaMu A u B.

[ToBepxHOCTH 0003HAYAIOTCSI CTPOYHBIMU OYKBaMU TpeuecKoro andasura:

a,pB,v,0,..,01M,A, ..

UroObl TMOMYEPKHYTh CHOCOO 3aJaHus TIOBEPXHOCTH, CIEAYeT YyKa3bIBaTh
Te€OMETPHUYECKUE DIEMEHTBI, KOTOPBIMH OHA OIPEIEISIeTCS, HallpUMep:

a(a || b) - IIOCKOCTH O OTIpEIETAETCS TapAIICTPHBIME MPSMBIMU a U b;

B (didzg o) - moBepxHOCTD B onpeaenseTcs Hanpassonmmu d; u dy, oOpasyrolei g
Y TUTOCKOCTBIO TapaJiIesiu3Ma o.

Vil 0003HAYAIOTCH:

Z ABC - yroJi ¢ BEpIIMHOM B Touke B, a Takxke b o°, yid B, ..., b 0°, ..,

VYrioBas BenuuuHa (rpaaycHas Mepa) 0003Ha4aeTcss 3HAKOM, KOTOPBIA CTaBUTCS Ha/l
YTJIOM:

¢° - BEJIMYMHA yTJIa .

[Ipssmo# yroJ1 oTMedaeTcs KBaApaToM ¢ TOYKOW BHYTPH.

Jnst miockocTel MpoeKIMi NPUHATH 0003HaUYeHUs: 71 T 73 vuid 1y, T, 113,

IJIC 71 - TOPU3OHTAJIbHAS TUIOCKOCTH IIPOCKITHIA;

T, - PPOHTANIbHAS TNIOCKOCTH TPOESKITHIA,

T3 - TPO(HITbHASI TUTOCKOCTH TIPOSKITHIA;

IIpu 3ameHe MIOCKOCTEW MPOEKIMKA WM BBEACHHH HOBBIX INIOCKOCTEH IMPOCKIIHNMN
nocjaeaHue 0003HAYaI0TCs Ta, 75 U T. /1.

Ocwu mpoekiuii 0003HavaTCs: X,y,Z, TA€ X - 0Ch a0CIHCC; Y- OCh OPJUHAT; Z - OChb
arIdKarT.

Ilpoexyuu mouex, uHUL nOBEpXHOCMEU, JNI0O0U 2eoMempuyeckol gueypol
obo3Hayaomcsi memu dce Oykeamu (uau yugpamu), umo u opueuHau, ¢ 0006aeieHuem

HUJICHE2O MH@@KCCZ, coomeemcmeyrnouieco njiocKkocmu npoem;uﬁ, HA Komopoﬁ OHU

NOJIYYEeHbL:
A4, By, Cy, Dy, ...,L1, M1, Ny, ... - TOpU30HTAIbHBIE TTPOCKITUHN TOUYEK;
Ay, By, Cy, Dy, ...,Lo, M3, Ny, ... - ppoHTaNIbHBIEC TPOEKIIMHU TOUEK;

As, B3, C3, Dg, ...,Ls, M3, N3, ...- mpodrsibHBIE TPOSKITNHN TOYEK;
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ai, by, €1, dy, ...,I1, My, Ny, ... - ropHU3OHTABHBIC MPOCKIIUH JINHUH;
az, by, C2, dy, ...,I2, My, Ny, ... - GpoOHTANBHBIC IPOCSKIUH JTUHUIA;
as, bs, C3, ds, ...,I3, M3, N3, ... - TpodUITBHBIE MPOCKITUY JINHUH;

a1, B1, V1, 01, ..., 1, N1, M, ...- TOPU3OHTATIBHBIE IPOCKIIUU TTOBEPXHOCTEH;

a2, B2, V2, 02, ..., {2, N2, A2, ...~ GPOHTAIBHBIE IPOCKITMHU TTOBEPXHOCTEH;

a3, B3, V3, 03, ..., (3, M3, A3, ... TPOGUIBHBIE TPOCKIIMHM TTOBEPXHOCTEH.

Cnenpl npsmbix (IMHUE) 0003HAYAIOTCS MPOMHCHBIMU OyKBaMHU, € KOTOPBIX
HAYMHAIOTCS CJIOBA, OTPECIAIONIMe Ha3BaHWE (B JTATUHCKOW TPAHCKPHUIIUHU) TUIOCKOCTH
MPOEKIUH, KOTOPYIO NIEpeceKaeT JTUHHUS.

Hanpumep:

H - copuzonmanwusiii cneo npamou (nunuu) a;

F - dponmanvuoiii cneo npsmoii (runuu) a;

P - npogunvnvuii cneo npsamot (nunuu) a.

Cnenpl 1uiOoCcKOCTEW (MOBEpXHOCTEHM) 00O3HAUYAIOTCST TEMHU Ke OyKBamH, dYTO
TOPU30HTAJb U PPOHTANB, C JOOABICHUEM BEPXHETO MHIEKCA, MO TYEPKUBAIOIIETO, YTO ITH
JUHUY JISKAT B INIOCKOCTH MPOESKIIMA M MPUHAISKAT TIIOCKOCTH (TOBEPXHOCTH).

Hanpumep: h° - ropu3oHTaNbHELH cie II0CKOCTH (IIOBEPXHOCTH);

fO - pponTaNBHBII clle] MIOCKOCTH (TOBEPXHOCTH);

P° - MPOMIIBHBIHA CIIE IIOCKOCTH (IIOBEPXHOCTH).

OCHOBHBIE OIEpaLIUHN:

|| - IapaJIeTbHOCTD AIEMEHTOB;

= - COBNAJICHHE JIBYX T€OMETPUUECKUX DJIEMEHTOB;

L - neprneHmEKyISIPHOCTH YIEMEHTOB;

- 3HAK, COOTBETCTBYIOIIUH COIO3Y «»;

= - pe3yJbTaT TEOMETPUIECKON OTepalny;

M - mepeceyeHne ABYX JIEMEHTOB;

€. SHAK IMPUHAAJICIKHOCTH W BKIIIOUCHUA AJIS TOYKH,

U - 3Hak o6bequHeHns;

C . MNPHUHAOJIC)KHOCTh OAHOI'O I'€COMCTPHUUCCKOI'O 3JICMCHTA APYIOMY,

*

— - CKpC€HIUMBAarOmuecs mpsAaMbIC.
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HpC,Z[JIaFaCMOG rmocoOue MOMOKET HpI/IO6p€CTI/I INEPBUYHBIC MMPAKTUYCCKHUC HABLIKH
peUICHUA 3aaa4 I10 HaqepTaTCHBHOﬁ IrcOMCTPHUH U BBIIIOJJHUTH MHAWBHUAYAJIbHOC JOMAIITHCC

3azmanaue Nel.

1.OpraHH3allHOHHO-METOAHYECKHE YKa3aHHSA II0
BBIIIOAHEHHIO HHAHBHAYAABHBIX 3aaHHH

3amganust oopMIIIOTCS ¢ TIOMOIIBIO rpadudeckoro penaktopa Gimp U TEKCTOBOTO
pemnaktopa MS Word nau OpenOffice (LibreOffice). Jlomamnee 3amanue odopmisieTcs B
AIIEKTPOHHOM BHJIE U BKIIIOYACT B ceOs MOSCHUTEIBHYIO 3aUCKy B popmare daiina *.docx
(MS Word) wm *.odt (OpenOffice, LibreOffice), mpudt 12, MeXayCTpOUHBIH HHTEPBA
onvHOYHbINA. [losicHUTENbHAs 3amMCcKa JOJDKHA COJAEpX aTh HUCXOJHbIE JaHHbIE 3aaad
WMHAUBUAYAIbHOTO 33JaHUs, MPOMEXKYTOUHBIE PE3YyJbTaThl PELICHHUsS] KaXKIOW 3a7aud C
KpPaTKUM OIKMCAaHUEM TEXHOJIOTUU pabOThl U UTOTOBBIE PE3YyJbTaThl BBHIMOJIHEHHBIX 3a]1a4
(cM. TmaBy 2 maHHOrO MmocoOust). BBHay TOoro, 4ro B HauepTaTeIbHOW reOMETPUH Ceifdac
AKTHUBHO HCIIOJIB3YETCSI LIBETHOCTh, IOCPEACTBOM KOTOPOM 3HAYMTENIBHO IOBBIIIAETCS
MH()OPMATUBHOCTh M300paKEHUM (B LIBETE M300pAKAIOTCS aKTUBHBIE MIIOCKOCTH, TOYKH,
JUHUM U T.J.), )KeJaTeIbHO MpU O()OPMIIEHUU HCIOJIb30BATh IIBETHOCTH B BBIMOJIHSIEMBIX
MTOCTPOEHUSX.

Kpome mosicHUTEeNbHON 3aMMCKU HEOOXOAMMO MPEACTaBUTH Bce padbouue ¢aiibl B
dopmare *.xcf (Gimp). B daite *.XCf kaxknmprii cieayromuii mar pemeHus J0KeH ObITh
BBINIOJIHEH B HOBOM CJIO€ PHUCYHKa. Takum 00pa3om, K 3alluTe JIOMAUIHEro 3aJaHus
HEOOXOAMMO 3arpy3uTh Ha MPOBEPKY YEpe3 HJIEKTPOHHYIO 00pa3oBaTElIbHYIO Cpeay

http://olimpita.skf-works.ru/ 4 ¢atina:

o daiin MosICHATENBHOM 3anucku B popmare *.docxX mim *.0dt
o daiii ¢ perieHreM epBoii 3amadn B popmare *.Xcf (Gimp).
e daiin ¢ perieHreM BTOpoii 3agaun B hopmate *.xcf (Gimp).
o daiin ¢ pericHreM TpeThelt 3a1a4uu B popmare *.XCf (Gimp).


http://olimpita.skf-works.ru/

9

KOHI/IpOBaHI/Ie PHUCYHKOB U3 JIFOOBIX MCTOYHUKOB HE AOITYCKAaC€TCA, TaKHUC pa6OTBI K
PaCCMOTPCHHIO HC IPUHUMAIOTCA U HC CHUTAKOTCA BBIITOJIHCHHBIMU.
XOpOHII/IM moACIIOpbEM JIA pCIICHUS 3a/1a4 MOXKET CIIYXKUTh UHTCPAKTHUBHOC yqe6Hoe nocobue «Bonpxun

K.A. Hauepratenbnas reomerpusi. YueOHoe nocodue. — Hoocubupck 2004» , 10CTyITHOE O CCHUIKE:
https://graph.power.nstu.ru/wolchin/umm/Graphbook/book/index.htm

1.1. BapmaHTE MHOUBULRYAJNBHEIX 3aJaHWUU

Bemonaute pemienue Tpex 3amad mo temam 1 — 7. Homepa 3amad s KakJI0ro
BapHUaHTa BBIOUPAIOTCS U3 MPUBEACHHON HUKE TAOJUIIbI, a JaJie€ JaHbl YCIOBUS KaXKI0MH
3a7a4u.

Tabnuna 1. BapuanTel MHAUBUIYaTbHBIX 3aJaHUM.

Ne Homepa 3apay s nomamnero 3aganus Nel
BapuaHTa Tembr 1,2 1 3 Tembl 3,4 1 5 Tembl 6 u 7
1 8 18 30

13 16 32
3 9 14 26
4 1 17 29
5 11 21 24
6 5 21 28
7 9 19 25
8 3 20 24
9 7 17 32
10 11 16 33
11 9 21 31
12 7 18 28
13 3 15 28
14 4 14 33
15 9 21 32
16 8 20 28
17 12 21 25
18 5 22 31
19 10 19 30
20 10 17 28
21 1 14 25
22 2 21 33
23 3 17 26



https://graph.power.nstu.ru/wolchin/umm/Graphbook/book/index.htm
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24 2 18 29
25 7 16 28
26 9 19 29
27 15 20 24
28 2 14 33
29 11 20 29
30 6 13 27
Temqa 1: BuAsl NPOELMPOBAHMUA
3aoaua 1.
S S

BZ i
AZD}CL“HM C:

[To AByM LIEHTPaAJIbHBIM MPOEKIHAM
TpeyroibHuka A BC onpenennuTts ero
MIPOCTPAHCTBEHHOE MOJI0KEHUE.

3aoaua 2.

[To umeromuMces napamuieabHbIM
MPOEKIUsAM YeThipexyrojibiuka ABCD.
MOCTPOUTH IPOCTPAHCTBEHHOE
MOJIOKEHUE YeThIpexyrojabHuka ABCD
Y TIOCTPOUTH HEAOCTAIOIIYIO MPOESKLIUIO
ero BepmuHbl D.

3aoaua 3.

[TocTpouTh TEHH TOPOKHOTO 3HAKA,
€CJIM U3BECTHA T€Hb OJHOTO CTOJIOA.
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3aoaua 4.

[TocTpouts poekIuto
napauenenunena ABCDAB*C'D” na
TUTOCKOCTH €r0 OCHOBAHUS 110
HanpasjeHuto auaronanu A C.

3aoaua 5.

[TocTpouthb TE€HB, MOTYUEHHYIO MIPU
OCBEILIEHUU COOPY>KEHUS JBYMsI
CBETWJIBHUKAMH.

Tema 2: INPOEKLHUM TOYKHU
3aoaua 6.

[To HarnmsgmHOMY M300pAKEHHUIO TOUCK
A,B,C,D u F oCcTpouTh 3MIOPHIL;
OnpenenuTh, TIe PacoI0KEHBI TOUKH,
BBINTKUCATh UX KOOPJIUHATHI.
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3aoaua 7.
z
C,e
A:
B, B, ITocTpouTs HEQOCTAIOIINE
cl ° * npoekuuu Touek A,B,C,D u nx
Di=D: y HarJsAHOE U300pakeHne B
* * CHCTeMeE TpeX MIOCKOCTel
MPOEKIIUH.
L]
A, y
3aoaua 8.

[TocTpouTh poCTpaHCTBEHHOE M300paxkeHue Touku A (45,70,60) B cucteme Tpex
IJIOCKOCTEN MPOEKINM, HAUTH MTOJI0KEHHUE TOYEK:
1. B cuMMeTpU4HOM TOUKE A OTHOCUTEIBHO OCH X;
2. C cuMMeTpUYHOM TouKe B 0THOCUTENBHO mockocTu I17;
3. J pacnionoxennoi Ha 20 MM fanbiie TOYKu A oT miockoctu I13. IlocTpouTs smop
ITOJTYYEHHBIX TOUEK

Tema 3: IIPOEKI[HH HPIMOH JIHHHH
3aoaua 9.

g L3

1o 3amanHbBIM GpOHTATBHOM a2 U
PO HIIBHON @3 IPOEKIUSM MPSMOM
MOCTPOUTH TOPU3OHTATHHYIO TIPOEKITHIO
ai, IpsIMOH a.

3aoaua 10.

Ta

N. [To ¢pponTansHOMy N2 1
npoduiabHOMY T3 cleaam npsiMoi a
x ¥ moctpouTh e€ nmpoekuuu. OnpeaenuThb
gepe3 KaKue OKTaHThI OHa MPOXOJIUT.



http://graph.power.nstu.ru/wolchin/umm/Graphbook/book/002/02/02-02/02-02.html
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3aoaua 11.

Ta ITo ropu3onTasibBHOMY M1 1
npoduabHOMY T3 cliesiaM MpsMon a
MOCTPOUTH €€ mpoekiu. OnpeaeauThb
¥ 4yepe3 KaKue OKTAaHThl OHA MPOXOINT.
M,
¥
3aoaua 12.

Yepes Touky A (25, 15, 40) npoBecTu
TOPU30HTAIb TIOJ] YIJIOM K ()POHTATHHON
iockocTH mpoekiuit [1=30°, uepe3 Touky

A

Ba

y B (5, 30, 10) npoBecTu hpoHTATL TIOA
YIJIOM K TOPU30HTAIBHOM MIIOCKOCTH
npoekuuit [1=10°.

3aoaua 13.

[TocTpouTs Tpu NpoeKUUU O0Tpe3ka AB npsamoit
JIMHUM 1 T10 33JJaHHBIM KOOPAMHATAM €€ KOHLIOB

¥ A(30,10,10) , B(10,25,40). [TocTpoUTh MPOCKITUH

Touku C, eIsIel OTPE30K B OTHOLICHUH
AC.CB=1:2.

3aoaua 14.

ITocTpouTs cieapl NpAMON JIMHAK

Ay

3aJaHHOM OTPE3KOM.
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3aoaua 15.

[TocTpouTs cieapl NpsAMON JIMHAK

Az
\
/
A

3a1aHHOM OTPE3KOM.

Tema 4: B3AVMHOE PACIOJIOXEHME TOYKM M IIPSIMOM

B
sz\z- Fx

Tl]z

[t

3aoaua 16.

OHpGILGJ’IHTB KaKasd U3 IIPCAJI0KCHHBIX Ha

(]

IMPOCKIUAX TOYCK ITPUHAIICKUT HpHMOﬁ
m.

3aoaua 17.

[TocTpouts mpoekiuu TOUKku A
paBHOOTCTOsAIIEH OT tuiockocteu I u Il

14

Iz

Y NPUHAUIEKALIEH NPSIMOU a 3aJaHHOU
Ha JIII0pE.

3aoaua 18.

[TocTpouTs HEmOCTAOLIHUE TTPOEKIINU
Touek A u B, €clii U3BECTHO, YTO TOUuka A

JIEKUT Ha TIpsiMoi n, a B Ha 10 MM BbIIe
TOYKHU A.



15

3aoaua 19.
B-
Mz
Ne
K:
As OnpenenuTh Kakas U3 MPEIOKEHHBIX Ha
B MPOCKITUSAX TOYEK MPUHAIIICIKUT OTPE3KY
N AB.
i
K M.
A
Tema 5: B3AMMHOE PACIOJIOXEHWUE IIPSAMBIX
3aoaua 20.
8 oD,
- k=
AT
B: D d l . UYepes Touky E npoBecTH NpsMyro,
nepecekaromyto npsmeic AB u CD.
Ciae
A

3aoaua 21.

ONPENEISAIOIIMNA PACCTOSTHUE MEKITY

X bz
a ITocTpouTs OTpE30K

IIpAMBIMHA a4 U 6.

3aoaua 22.

IIpsAIMBIMH 4 U 6.

iz
/ OnpenenuTs pacCTOSIHUE MEXKIY
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Tema 6: IIPOEKILHUM IIJIOCKOCTH
3aoaua 23.

ITo koopaunaTam Tpex Touek 4(45,30,10),
T N B(30,10,45) u C(5,25,5) noctpouth
IPOEKINHU IUIOCKOCTH U €€ CIIC/IBI.

3aoaua 24.

B mockoctu tpeyronsauka ABC
Az . MIPOBECTH FOPU30HTANB, PPOHTAIH U
E
JIMHUIO HAauOOJIBIIIETO CKaTa.

X Alv
Ca

3aoaua 25.

[TocTpouThs HETOCTAIOUIYIO TTPOCKIIHUIO
TUIOCKOCTH 3aJJaHHOM JBYMS
NepeCceKarOIIMMHUCS IPSIMBIMU A | D, eciu

x U3BECTHO, YTO OHA SIBJISETCS MPOPHUIBHO

MPOEUPYIOLIEN TITIOCKOCTBIO.

e~

3aoaua 26.

[TocTpouTh Cieapl INIOCKOCTH 3aJJaHHON
JIBYMS [TAPAJUICIIBHBIMU MTPSMBIMHU.

B=
Ei
As
=
= by

=

/\
Oy
A
X
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3aoaua 27.

smtope (0T CJIEeI0B MEPEUTH K JBYM
NEePECEKAIOIIUMCS TIPSIMbBIM).

|28y w]
/ HN3MeHuTs crioco0 3agaHust INIOCKOCTH Ha

i

TemMa 7: B3AMMHOE PACIIOJIOXEHHME TOYKWM, IPSIMOU U

As

IINIOCKOCTH
3aoaua 28.

Ca [TocTpouTh HEAOCTAIONTYIO MMPOCKITHIO

As touku D HpI/IHa,Z[JIe}KaHIGﬁ IINTOCKOCTH
G ABC.
H.

Mz

3aoaua 29.

Ca [TocTpouTs HEQOCTAIOIINE TPOEKIIUU

o IpsAMOM M, TPUHAUIEKAIIEH TIIOCKOCTH
G ABC.
B.

3aoaua 30.

Onpenenuts paccTosiHuEe OT TOUkU D 110

&
As v o mockoctu ABC.
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3aoaua 31.
L1115 Bz
As c OnpenenuTs TOUKY MEPECEUEHUS MPAMON
4
M ¢ miockocThio ABC 1 onpenenuThb
X o
As . BUIMMOCTB IIPSIMOM IO OTHOLIEHHUIO K
1
/ IIJIOCKOCTH.
Iy
By
3aoaua 32.
B
L DE
Ay
Yepes Touky D nposecTu npsimyto m
T4 o napasuienbHyto miockoctu ABC.
1
-
I3
Bi
3adaua 33.
X
iz
[TocTpouTh TOUKY MepecedeHUs NPSAMON
m C TIOCKOCTBIO & U ONIPENEIUTh
m,

b
BUIUMOCTDB HpHMOﬁ 110 OTHOIIICHHUIO K
IIJIOCKOCTMU.
5y

3aoaua 34.
B- D-
Ao
C- Yepes Touxy D nposectr npsamyro
C, NEePNEHANKYJISIPHYIO TII0cKocTH ABC.
Ay
D,
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2. O6paszen opopMAEHHS HJOMALIHETO 3aAaHHS
2.1. O6pasern opopMIEeHHUS TUTYABHOI'O JUCTA

OEJNEPAJIBHOE ATEHTCTBO CBA3U
CeBepo-Kaskaszckuii puanag opaena Tpynosoro Kpacnoro 3namenu ¢gpenepanbHoOro
roCyJapCcTBEHHOI0 OI0I’KETHOI0 00Pa30BaTeIbLHOI0 YYPEKACHHS BbICILIET 0
oOpa3oBaHus
«MOCKOBCKMH TEXHUYECKHUH YHUBEPCUTET CBA3H U MHPOPMATUHKID)

Jdomamnee 3aganue Nel
no oucyuniune

HHKeHepHaa H KOMIbIOTepHasa rpaduka
pasae

HayepTaTeAbHasa reoMeTpHS
BapuanT N XX

BRINOJIHMITI CTYHOEHT

rpynnsr IB11

IIynkma U.A.,

[lpoEepui: kKaHL.TeXH.Hayk
noueHT Txkauyk E.O.

Pocmos-Ha-/f]JoHy
2019
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Jnist npumepa Bo3bMeM BapuaHT Ne30 tabmuiibl 1.

Ne Homepa 3amay s nomamnero 3aganus Nel
BapuaHTa | Tembl 1,2u3 | Tembr 3,4 u 5 Tembl 6 u 7
30 6 13 27

3aoaua 6

L)

[To narnsgaomy n3o0paxenuto Touek A, B, C,Du F
MTOCTPOUTH AIIOPHI; OMPEACIUTD, TJIe PACTIONOKEHBI TOUKH,
BBITTMCATh UX KOOPAMHATHI.

[IpoBonuM mnpoemnupyromue ayun u3 touek 4, B, C, D u F nHa muockoctu ITh
(ropuzoHTalb, 3€neHas) u 11 (bpoHTalb, romydas).

Haxomum u ob6o3Hadaem mpoekmuu Ttouek 4, B, C, D u F Ha ropusoHTanu u
dbpoHTaTH.
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[IpoBoiuM mTuHUY CBsA3M OT npoekiuit Touek A, B, C, D u F no ocu X2,

Yo6upaem npoernupyrommue a1yun u3 touek A, B, C, D u F na nmmockoctu 11 u ID>.

Haunnaem noBopot mnockoctu I11 BOKpyr ocu X12 10 4aCOBOM CTPEJIKE.
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IIponoinkaeM MOBOPOT IIOCKOCTU 111 BOKPYT OCHU X12 11O 4YaCOBOM.

3aBepiaeM MOBOPOT MIIOCKOCTH 111 BOKpPYT ocH X12 10 COBMEILIEHHUS C MIOCKOCTHIO
II, - nonyyaeMm 3niop.

Dy I
[ ] A21l
Cs B:
F
B:
C, 1]
Xz
Lt
4
F:
-
épd A
Fi s
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[To smropy u3MepsieM pacCTOSHUSL 10 MPOEKUU TOYKH A (B YCIOBHBIX €IMHMIIAX),
nony4yaeM A(26, 60, 78) — Touka A pacnoyiokeHa B IEPBOM YETBEPTH.

Dy II:
¥ AE” J'
c, B
e
Bz ;":'_n-‘
X1 C, 0 I
[ ] %
F-
A.—T_
e [ :
Fie I

[To smropy M3MepsieM pacCTosIHUS 10 poeKiui Touku B, moyuaem B(50, -67, 27) —
TOYKa B pacnoiio’keHa BO BTOPOI YETBEPTH.

0
B ER

oD
Fi & 1

[To smropy u3MepsieM paccTosiHusA A0 npoekiuit Toukn C, momydaem C(77, 0, 54) —
touka C pacnosiokeHa B miockoctu I .

Dy I1:
[ ] FL;H
Cz EI“
B.% '-"?‘“
C, 0
X1z
A
L]
F;
AS
e :
F] [ ] HI
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[To smropy M3MepsieM paccTosiHUS 10 Ipoekiuii Touku D, momyyaem D(87, -80, -70) —
tTouka D pacmosoxeHa B TpEThei YETBEPTH.

Dn I1:
Az
c, B
&
B:
C, 0
A1z |
57
E‘E '
F:
[ 1
A
D
Fis i

[To smropy m3MepsieM paccTOosHESI A0 Mpoekiuii Touku F, momyyaem F(70, 82 -38) —
Touka F pacroniokeHa B 4eTBEPTOI YETBEPTH.

Dn I1:
¥ A.e
c, B
%
B:
C, 0
X1z I
A
=
F: &
'3
Al
e D
F, Il i

3ajaya perieHa



¥
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3aoaua 13.

[TocTpouTe Tpu mpoekuu oTpe3ka AB mpsmoii
JUHUU K TIO 33JaHHBIM KOOpJMHATaM €€ KOHIIOB
A(30,10,10), B(10,25,40). IlocTpouTh HPOCKIUU
toukn C, nensimeid otpe3ok [4B] B oTHOIIEHUH
AC.CB=1:2.

IIo 3aJaHHBIM KOOpAHHAaTaM CTPOUM IIPOCKIHNHU TOYKH A.

A:[10]) As[10]
A:[30] As[10] tA[30] t 4,[10]
X , ¥ X l ¥
A,[10] Ay[10]
y y
Az As
X ¥
As

[To 3amaHHBIM KOOpAMHATAM CTPOUM MPOEKIIUU TOUKHU B.
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Z Bs [‘I:U} 7 Bs [4'}]
Az As Az As
1
X B:[10] B[] 7 X B[ 10] B[25] 7Y
Ay As
B.[25] B, [25]
¥ y
B: 2% Bs
Az hs
X )
Ay
Bi
¥
[To mpoekmusimu Touek A 1 B crpoum npoeknuu otpeska [AB].
B: I Bs
Ag As
X ¥
At
B
y

N3 Touku A2 OTKIaAbIBa€M TOpU30HTaIbHBIM oTpe3ok [A:D:], Touka F. pemut
MOJIYYCHHBIH 0Tpe30K B oTHoIeHnu [A2F2]/[F2D2]=1/2.

B: Z Ba
Rofy || As
Fz D-
X ¥
A
Bi
¥
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Coenunsiem Touku D2 u B>, mapaiensHo nojydeHHOMY OTpe3ky [B2D2] u3 touku F»
IPOBOIUM JTyd JI0 TiepeceueHus ¢ orpeskoM [A2B2], momyueHHast Touka C2 JeIUT OTPE3OK B
otHomrenun [A2C2)/[C2B2]=1/2.

R 2 B
Ca
Ae % w0 | w0 As
Fx D
X
A CeFa//BaDa
Bi
¥

[To nuHUAM CBSA3M HAXOJUM HeAOCTarouMe mpoekuu Touku C, nemnsien otpe3ok [AB]B
otHomenun AC:CB=1:2.

B: 2 Bs

v Cs

D=

CaFa/fiBaDs

3agaya peneHa
3aoaua 27.

K

W3MeHuTH criocod 3aaHus TUIOCKOCTH Ha SII0pe
X (OT clIeZIOB MIEPEUTH K JBYM TTEPECEKAOINMCS
npsimeiM h 1 f).

Ay

UT0OBI U3MEHUTH CIOCOO 3aJaHus MJIOCKOCTH Ha 3Mope (OT CIAEA0B MEPEUTH K ABYM
nepecekarormmMcss npsimMbiM - u f) mpoBegeM B IUIOCKOCTH, 3aJlaHHOW — ClEeaMH,
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ropu3oHTasb U (ponTasne npsmor h. opu3oHTanbHas mpoekius hi - TOpu3oHTAb -
napajielibHa TOPU30HTAJIBHOMY CJIEIy IUIOCKOCTH, a (pOHTalbHas mpoekius hy -
(bpoHTaIb - GPOHTATLHOMY CIIEAY TIIOCKOCTH.

A
hz / hz h2

X X X

A1
&ny Ay Sy
3aTeM B IINIOCKOCTH, 3aI[aHHOI7I IMPOCKIUAMHU HpHMOﬁ h n cicaamMu, IIPpOBCICM
ropu3oHTaNb ¥ (QpoHTanp npsMod f.  AHANTOTHYHO TPEABIIYHIMM OCTPOCHHSM,

rOpH30HTalIbHAS TpoeKiusa fi - ropu3oHTaNb - MapajuiebHa TOPU3OHTAILHOMY CIICAY
IUIOCKOCTH, a (hpoHTaNbHAs npoeknus f2 - ppoHTaNb - PpoHTATBHOMY ClIeAy TIOCKOCTH.

Xz A K

\1 \M \%
O(r" al‘ﬂ aI'H

Temeps IUIOCKOCTH Ha OIIOpe HapsAAy €O cleaaMud (CHMHHE JIMHHAHW) 3ajJaHa
ropm3onTasibHbiMd (N1 u  f1) u  ¢ponrameabiMu  (h2 u  f2) mnpoekumsMu  ABYX
nepecekaronmxcs npsameix h u f (kpacHsle TUHUN).

3agayda pelieHa.
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