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BBeneHue

KoHTponbHasa paboTta - rpaduyeckaa paboTta, BbiMOfHAeMas no AUCUMMINHE, B
pamMKax KOTOpPOM pacKpbiBalOTCA onpeneneHHble YCroBMeM BOMPOChl C LESbl0 OLEeHKU
KayecTBa YCBOEHUSA CTyAeHTaMu OTAeSNbHbIX, Hanboree BaXHbIX pas3fenoB, TEM WU
npobrem nsy4yaeMon QUCLMNINHGI.

Lienb BbINONMHEHUA KOHTPOSIbHOU PaboTbl

OCHOBHbIMW LeNsIMU BbINOSTHEHUSA KOHTPOSTbHOM paboThl ABASKOTCA: paclunpeHne
n yrnybneHve 3HaHum obyyvarowmxcd, BblpaboTka NPMEMOB M HABbLIKOB BbIMOMHEHUS
KOHCTPYKTOPCKOM  OOKYMEeHTauuuM B  COOTBETCTBMM CcO  cTaHgaptamun  ECK[.
Ob6yvalowmimncsa, co cBoen CTOPOHbI, NMPU BbINOSTHEHUN KOHTPOSIbHOM paboTbl OOMMKeH
nokasaTb yMeHne paboTaTb C HOPMaTMBHOW [OKYMEHTauuen, MPUMEHUTb HaBbIKM
KOMMbIOTEPHOro cnocoba N3roToBMEHNSA YEPTEXEN.

OcHoBHbIe 3Tanbl paboTbl 0OyYaroLWerocs nNpu BbIMNONMHEHUN KOHTPONIbHOMN
paboThbl

BbInosiHeHWe KOHTPOSIbHOM paboTbl COCTOUT U3 creayrLwmx aTanoB: Bblbop 3ana-
HWSA; NOArOTOBKA K BbINOMHEHUIO paboThbl: U3y4yeHne MeTOOMYECKUX YKa3aHUN K BbINOS-
HEHWIO KOHTPONbHOW paboThl (NpunoxeHne A), peKoMeHAOBaHHOW NuTepaTypsbl; peLue-
Hue rpaduyeckmx 3agady, odopmMneHne KOHTporbHoW padoTbl B cootBeTcTBUM ¢ TOCT
ECKL; 3awuTa (cobecenosaHue).

CTpyKTypa KOHTPOJIbHON PaboThbl

KoHTponbHasa pabota ans oby4darowmxcss 3a04HONn opMbl 0Oy4YeHus BKovaeT
13 NpakTU4ecKknx 3agaHnim n coaepPXuT TUTYIbHbLIN NUCT (NpunoxeHne b).

O61beM KOHTPONbHOW pPaboThbl

KoHTponbHasa pabota Ne1 coaepxuTt Tpu pasgena:

MepBbin pasgen: peweHne no3nLMOHHbBIX U1 METPUYECKMX 3ada4 6e3 NpUMeHeHs
MeToAo0B npeobpasoBaHus npoekunn (3agaum 1 - 4).

BTopon pasgen: MeTon 3amMeHbl MOCKOCTEN NpoeKunn (3agayum 5 - 7).

TpeTui pasgen: NoBepxXHOCTU, UX rnepeceyeHne ¢ NPSMON, NITIOCKOCTbIO, a Takke
mexagy cobon (3agaum 8 - 13).

TpeboBaHUA K coaepKaHUIO KOHTPOJIbHOM PaboThl

KoHTponbHasa pabota odopmnseTcsa Ha nuctax popmata A4 n A3 B COOTBETCT-
Bun ¢ FOCT 2.301-68".

PekomeHngaumm no Belbopy popmaTta A3 gaHbl B KOMMEHTapuaX K 3agadyam. Ec-
nn o popmaTe He roBoOpuUTCSH HUYero, criegyet npumeHaTtb oopmaT A4. [one vepTexa
orpaHnymBaeTcs pamkon: cnesa - 20 mm oT obpesa nucrta, ¢ ApyrMx Tpex CTOPOH - 5
MM. BHM3Y, BANOTHYO K pamke (ana goopmata A3 - B NpaBOM HUXHEM Yrry), noMeLllaeT-
Cs1 OCHOBHasi Hagnuck pasmepom 15x185(puc.1).

}I’Ty C3911 - 240000 K.P.Ne1, 3.Ne... MWVsaHoBA.Il.

/ \
Hazpanue / Howmep / udp Homep \HOMep O.N.0.

YHUBEpCUTETa  TPyIIIbI KOHTPOJIBHON pabOThI 3aJadl  CTyAeHTa

Puc.1



Bce uyepTtexun AomkHbl ObiTb OOPMIIEHBI B COOTBETCTBUM C TpeboBaHMsAMMU
FOCTos ECKL. Hagnucu n 6ykBeHHO - ungpoBble 0603HaYeHMs1 Ha NUCTax U B OCHOB-
HOW HaANUCWU OOSMKHbI BbINOSHATLCA CTaHA4apTHbIM wpudToM. [na npugaHus Harnsa-
HOCTM peLlleHns XenatenbHo 06BOAUTb: WCXOAHblE OaHHbIE - YEPHbIM; FIMHUK MO-
CTPOEHUS - CUHUM, 3€MNEHbIM; NCKOMbIE JIMHUN, ABMSIOWMECS OKOHYaTENbHbIM pPELLEHN-
€M, - KpacHbIM. Bce nuHum rpadomyecknx NoCTpoeHUn OOMKHbI COXPaHATbLCA. He npuHu-
MalTCA YepTeXn HeakKypaTHble, HENpaBuUibHO OdopMIIEHHbIE, 6e3 YeTkux rpadguye-
CKMX NOCTPOEHUMN.

KoHTponbHasa paboTta npefcrasnsercs B cOpOLLOPOBAaHHOM BMAE U OPOPMASIOT-
CSl TUTYNbHbBIM JINCTOM C BbIXOL4HbIMW AAHHbIMU CTyAEHTA.

KoHTponbHasa paboTa gomkHa 6biTh 3awumuieHa aBTopoM A0 NPOMEXYTOYHOW aT-
TecTauuun. NpenogaBaTenb BrpaBe aHHYNMPOBaTb NPeACTaBMEHHYIO KOHTPOSIbHYIO pa-
boty, ecnu npu cobecegoBaHnn ybeouTcs, YTO CTYAEHT BbIMOSHUIT UX HECAMOCTOSA-
TenbHO.

MpuHUMN BbIGOPa BapMaHTa KOHTPOJNIbHOM PaboOThbI

BapuaHT 3agaHna ons BbIMOSHEHUS KOHTPONbHON paboTbl BblbupaeTcs B COOT-
BETCTBUM C nocneaHen umponwndpa 3a4eTHOM KHUKKU CTyAEHTa.

3agaHusa ansi KOHTPOSIbHOW paboThbl

MepBbIn paspgen. [aHHble AnNs BbINOAHEHUS 3agad 1 - 7 cnegyet 6patb wm3
Tabn.1 B cooTBeTCTBMM C BapnaHToM. KoopauHaTbl TOYEK AaHbl B MM.

1. NMocTpouTb antopbl Tovek A, B, C. D. Uepes Touky A npoBecTu ropmsoHTans h
nog yrrom 45 rpagycoB K opOHTarIbHOW MOCKOCTU NPoekunn. OTAOXUTbL HA MOCTPOEH-
HOW ropusoHTanM OT TOYKM A OTpes3oK, paBHbin 50MM. Yepe3 Touky B nposectn
dpoHTansf nog yrnom 30 rpagycoB K ropM3oHTarbHOM NSIOCKOCTU npoekumin. OTNoOXnTb
Ha MNOCTPOEHHOMMPPOHTaNM OT TOYKN B oTpesok, paBHbii 40mMMm. Yepes Touky C npo-
BECTU NMPsIMYI0 OBLLEro nonoXeHna N onpeaenuTb Yribl ee HakmoHa K ropu3oHTanbHON
N POHTaNBbHOM NIIOCKOCTAM MPOEKLUN.

2. OnpegenuTb pacctosHue oT Toukn C ropusoHTanu. MNoctpontb Touky N, cum-
METPUYHYI0 Touke C OTHOCUTENBHO PPOHTaNM (gaHHbIe B3SITb U3 3agaun 1).

3. OnpenenuTb TOYKY NepecevyeHns NPSAMon odLLEro NonoXxeHns (MPOU3BOSIbLHOM)
C NNOCKOCTbLIO TpeyronbHuka ABC.

4. OnpenenuTtb pacctodHne ot Toukn D o nnockocTtu, 3agaHHon Todkamu A, B,
C.

Btopoun pasgen. Metogom 3ameHbl MAOCKOCTEN MPOEKUUN peLwumnTb 3adaydm 5 -7.
Beuay rpoMo3gKkoCTV NOCTPOEHUN UCXOAHbIE AaHHbIEe K 3TUM 3aJayaM pekoMeHayeT-
CSl BblyepymBaTb B MacluiTabe yMeHbLUEHNSA U Ucnosb3oBaTtb oopmat A3.

5. Onpegenntb paccTosiHMe OT TOYKM A 0O NPsSIMON OOLLEro NONOXeHUs (AaHHbIe
B35Tb U3 3aga4un 1).

6. OnpegenuTb paccTosiHMe oT Todkn D Ao nnockoctn, 3agaHHom Todkammn A, B,
C.

7. OnpenenuTb HaTyparibHY BennyuMHy TpeyrornbHuka AABC.
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Tpetnn paspgen. [daHHble Ons BbiNofnHeHMs 3agad 8 - 13 cnegyet Gpatb u3
Tabn.2 He3aBMCMMO OT BapuaHTa. Lindpsl, ctoswme B yrrnax, COOTBETCTBYIOT HOMepam
3agad. [ns nyydwen HarnagHoOCTU UCXOAHble AaHHble K 3TUM 3ajadvyaM pekoMeHayeTcs
Bbl4epYMBaTbL B MacluTabe yBennieHus.

8, 9, 10. Hantn To4kM nepeceveHusi NPSIMON OOLLLEro MOMOXEHUSI C NMOBEPXHO-
CTblO.

11. Hantn nnHuio nepeceyeHns NinocKOCTN OOLLIErO NONOXEHNA C NOBEPXHOCTLIO.

12, 13. ocTponTb NUHNIO NepeceyeHns NOBEPXHOCTEWN.

Tabnuua 1
Bapu- Bapu-
aHT Toukun X Y 4 aHT Touku X Y Z
A 140 50 40 A 40 80 20
1 B 70 40 10 6 B 130 20 15
C 90 130 100 C 170 95 100
D 130 130 0 D 70 35 110
A 150 40 80 A 150 60 20
2 B 80 120 120 7 B 60 30 120
C 20 80 40 C 20 130 60
D 115 20 130 D 120 120 120
A 160 90 100 A 170 40 30
3 B 90 20 10 8 B 120 10 110
C 30 130 90 C 40 90 70
D 130 125 15 D 80 30 30
A 160 60 30 A 120 130 40
4 B 110 90 140 9 B 90 40 100
C 30 10 90 C 10 80 20
D 50 110 30 D 70 40 20
A 150 30 60 A 170 80 20
5 B 70 25 100 0 B 80 20 10
C 40 120 20 C 30 120 120
D 80 30 20 D 150 20 110




Tabnuua 2
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IIepevyeHb UCIIO0Jb30BAHHBIX HHPOPMALIMOHHBIX PeCcypcoB

1. ®ponos, C.A.HadyepTtaTtenoHaa reomeTpmnsa [OnNekTpoHHbIN pecypc]: YuebHuk /
®ponoeB Cepren ApkagbeBund; MOCKOBCKMI rOCYAapCTBEHHbIN TEXHUYECKUIA YHUBEPCU-
TeT um. H.9. baymaHa. - 3 ;nepepab. n gon. - Mocksa: OOO "Hay4yHOo-usgaTenbCcKkum
ueHTp MHOPA-M", 2023. - 285 c. - KHura Haxogutcs B ObC «Znanium.comy. - BO - ba-
kanaspuar. - ISBN 978-5-16-010480-5. - ISBN 978-5-16-102275-7.

2. CanbkoB, H.A. HadeptaTtenoHasa reomeTpus: 6a30BbI KypC [ONEKTPOHHbIN pe-
cypc]: YuebHoe nocobue / CanbkoB Hukonan AHgpeeBud; MOCKOBCKUIA rocyqapCTBEH-
HbI aKkageMUYeCcKUn XyaoXecTBeHHbIn MHCTUTYT umM. B.U. CypukoBa npu Poccuiickon
ak. - 1. - Mocksa: OOO "Hay4Ho-nsgatensckumn ueHTp MHOPA-M", 2022. - 184 c. - KHu-
ra Haxogutcs B AbC «Znanium.comy. - BO - bakanaspwuar. - ISBN 978-5-16-005774-3.
- ISBN 978-5-16-110144-5.

3. Tananawn, IN.I'. HayepTtatensHasa reomeTtpus. ViHxxeHepHaa rpaduka. VIHTepHeT-
TecTupoBaHme 6a30BbIX 3HAHUIN [ONEKTPOHHbIN pecypc] / T.I. Tananan; Tananan IN. T.
- CaHkr-lMeTepbypr : Jlaub, 2022. - 288 c. - Knura Haxogutca B ObC U3paTtenbctea
«J1aHb». - KHura ns konnekuuu JlaHb - NHXeHepHO-TexHu4eckme Hayku. - ISBN 978-5-
8114-1078-1.

MNMpunoxeHus

MpunoxeHne A
MeToanyeckue ykazaHus K BbINOSTHEHUIO KOHTPOMNbHON paboThl.

MNpunoxeHune b
O6paseLl TUTYNbHOroO NncTa.



MpunoxeHune A



MeToaunyeckue ykasaHUA K BbIMOJSIHEHUIO KOHTPOJSIbHOM PaboThbl
MepBbLIN pa3gen

1. MMocTpounTb TOUKY No koopauHaTam (k 3agade Ne1) (puc.1)

Vi

A(4,3.2) R2

A(X, Y, 2) Z- f
| | | 0

X +Ax
Y S L Xa

- Y

A

2. FT'opu3soHTanb - 370 NpsiMasd, napansenbHasi ropM3oHTanbHOM NIIOCKOCTU NPOEKUUI
My (pnc.3).

hz || X, hi ff X
Ha nnockocTtb 4 ropusoHTanbHas npoek-
X una ropusoHtanu (h) npoeumpyeTcsa B HaTy-
panbHyl0 BENMYNHY (COKpaLLEHHO —H.B.).
JTto6own oTpe30oK, B3ATLIN HA FOPU3OHTANMN,
Ha 4 (h4) cnpoeunpyeTcs B H.B.

Puc. 3

Hanpumep: Ha ropusoHTanmn otnoxmntb otpesok AB = 30 mm (A1B4 =30 mm — A,B)).
B - yron HakrnoHa ropm3oHTanu K (opoHTanbHOW NIIOCKOCTH npoekumn My

VAN VAN
B=hTy;PBn2=hy X

3.PpoHTanb - 3T0 NpaAMas, napannesibHas POHTarIbHOM MIOCKOCTU NpoeKkuunn (puc.4).

%\n}fz BIX, f X
C, /( JTroGown oTpesok, B3ATbIN HA hpoHTanu,
(0.4

~ cnpoeuupyeTcd Ha [, B H.B.

X Hanpumep: Ha bpoHTanu oTnoXxuTb oTpe-
f4 30k C0=20 mm (puc. 4):

C4 O, Col>=20 mm — C4[l4
Puc.4

o — YroJ1 HakKrnoHa dopoHTann K ropusoHTanbHOM NIIOCKOCTU Npoekumn 1,

a=f"My om=£f X



4. Mpamana o6Lero NosoXeHus - 370 NpsiMas He || n He L HM OHOW N3 NMOCKO-

cTen npoekumn (puc. 4).
OGe eé nNpoekumn pacnosioXeHbl NO4 NPOM3BOSbHbI-

> MU yrnamm K ocu X.
/ Mockonbky aTa npsimasi He || HM OgHOM M3 NTIOCKOCTEN
npoeKkunun, To Nobon oTPe3ok, B3ATbIN HA 3TOWN NPSIMOK, He
\ cnpoeumpyeTcs B H.B., @ B 3agavax Heobxoanmo onpene-

JIATb H.B. OTpE3Ka obLwero nonoXxeHus.

X

l4

Puc. 4

OnpeaneneHne HaTypanbHOWN BeSIMYMHbI (H.B.) OTpe3Ka NpAMoOun obLero nosoxe-
HUS1 U YINOB HaKMOHa ero K NyI0OCKOCTAM NPOoeKLnm
H.B. oTpeska npsiMon oBLLEro NosiIoXKeHUst paBHa rmnoTeHy3e NPSIMOYrofibHOro
TpeyronbHWKa, OAWH KaTeT KOTOPOro paBeH ANNHE O4HOM U3 NPOEeKL M 3TOro oTpeska, a
apyrown kateT (puc. 5) paBeH pasHOCTU PaCCTOSHUI KOHLIEBLIX TOYEK OPYron NpoeKkumnm
oTpeska oT ocu X(AZ) (pwuc. 6).
BQ Bz

A, / A, /

A1 A1

B4 H.B. [AB] B4
A

Pwuc.5 Pwuc.6

Yron HaknoHa npsiMon obLero NosoXeHns K NITOCKOCTU NPOEKUUN paBeH yriy
MeXay H.B. OTpe3ka NpsiMoun 1 NpoeKuunemn npsimon Ha COOTBETCTBYHOLLYHO MITOCKOCTb

npoekuunn (puc. 7).

C,
F
A ' 2 R
D, / Ay Br2=E2F, H.B.[EF]
X E
C, X
E, '
D, Ay
H.s. [CD] . -
1
Puc. 7
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Teopema o npoeuunpoBaHumM npsimoro yrna (k 3agade Ne2)
[Mpn opTOroHanbHOM NPOELMPOBaHUN NPSIMON Yron npoeunpyeTcs B NpPAMOK, ec-
N 0fHa M3 ero CTOPOH napannesibHa NIIOCKOCTU NPOEeKUun, a apyras He nepneHanky-
naApHa 3Ton NnockocTn. N3 TeopemMbl cnegyeTt, 4ToO OQHOW U3 CTOPOH MPSIMOro yrna siB-
ngeTcs NMMHUSA YPOBHS (ropu3oHTanb, poHTans) (puc.8).

E>
B2
A C, hy /f2
F2
D,
X X
A D1 F1 f1
C;
\h1 E,
Bi  /BAC=90° ZEDF = 90°
Z B1A1C1 =90° ZEQDQFQ =90°
y BzAzCz?ﬁ 90° ZE1D1F1 = 90°
Puc. 8
[MocTpouTb TOYKY, CUMMETPUYHYIO (-) M OTHOCUTENBHO ropu3oHTann (puc.9).
M, MnaH:
h, 1. Onyctntb u3 () M nepneHauKynsp Ha ropum-
N, Oz 3oHTans MOLh,
MgOgJ_h1—) M101.
X 2. Ha npogormkeHun 1 OTNOXWUTb OTpe-
\ M 30K,paBHbInnonyyeHHomy MO=NO.
1 M10;=0iN;;
> 01 M202:OQN2.
N; s
Puc. 9
Hantun pacctosiHne ot Toukun K go gopoHtanu (puc. 10).
2 _f,
y MnaH:
K 1. Onyctutb L 13 (-) K Ha pbpoHTanb
~ Helok | KO Lf;
| K202 J_fg —)K101.
: K4 2. Hantn H.B. oTpeska OK.
Ay
s
oF

Puc. 10
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OnpepeneHne TOYKM nepecevyeHns NpsiMon obLwero
NOJIOXKEHUA C NNOCKOCTLIO (K 3agadve Ne3)
MNnaH:
1. 3akno4nTb NPAMYIO B NPOELIMPYIOLLYIO MTOCKOCTb;
2. Hantn nuHnio nepeceveHns OByX NAocKoCcTen (3agaHHON 1 npoeuupyowen);
3. Hantn Touky nepeceveHns npssMon C NMOCKOCTbO (0bLas To4Yka NOCTPOEHHOM

NMNHUKN NepeceveHnsa ¢ 3aJaHHOM NPSIMON eCTb (-) nepeceyeHust TON NPsIMON C NJ1oC-
KOCTbIO).

4. Onpegenutb BUOUMOCTb.
PaccmoTpum aTanbl pelleHns 3Ton 3agayun.
1. 3akno4nTb NPAMYHO:

a) B ropM3oHTanbHO npoeuunpyoLyo nnockoctb (puc. 11): AB < PLT4
Q,

D,

C. CDcQ.LIy

Puc. 11 Puc. 12
6) BO pOHTanNbHO NPOELMPYHOLLYIO NNOCKOCTL (puc.12).
2. [MocTpouTb NUHKIO NepecedYeHns AByX NIIOCKOCTEN, O4HA M3 KOTOPbIX obLiero no-
noXeHus, a gpyras - npoeuupytowiasa (puc.13,14).

P2 no
N B, m, .
A
? 12 \ \
3
/ 22 2 \
C
X X
C v
24 3
my !
1, . B, Ny AN
Pwuc. 13 Pwuc. 14

ABCNP=1 ,2(1 222—)1 122) (0 (m||n)mQ=3,4(3141—>3242)
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Onpep,enel-me Buammoctu. Metop KOHKYPUPYHOLWUX TOYEK

Z
’ C(Dy) he
2 2
sl At N
il
Z
X ° C X = B
. \/ yD
B " Ty
Cq \
Puc. 15 Puc. 16 Y

KoHKypupyrLwWMMKM Ha3bIBAlOTCA TOYKM, NiexallmMe Ha O4HOM npoeuupyoLwem ny-
ye (puc. 15), npoekuMn Ha 0aHOM U3 nrockocTen npoekumn cosnagatot (A=B4; C=D,),
a Ha [pyron npoeKkumnn OHW pacnagarTcsa Ha ABe oTaesibHble (Ag;Bs) , (Cz;D2) (pnc.16).
3 oByx coBnaBLUMX HA OOHOW M3 MPOEKLUA TOYEK, NpUHaanNexaLwmx pasHbiM reomeTpu-
YECKUM 3rieMeHTaM, Ha NPoeKUMn BUaHa Ta, Y KOTOPOW Apyrasi MpOeKUnsa pacnosoxeHa
AarnbLlie ot ocu X.

Ha pnc.16 BugHo, 4to

Z,>Zg— () A1 Ha npoekumn Bugmma, a (-) By — HeBnguma;

yc>Yp— (-) C, Ha npoekumn Bugmuma, a (-) D, - HeBuauma.

Ecnn npAaMmblie He MnepecekarTCd U HE NMapalrieribHbl MexXay cobon, TO TOYKM ne-
pece4vyeHna nx OOHOUMMEHHbIX I'IpOGKLI,VIVI HEe ne-

b lKZ XaT Ha OgHOW NNHUK cBAa3n (puc.17).

2 <
E2F; Touyke nepeceyeHUs PPOHTasNbHbIX MPOEKLUMIA

a, L, NPAMbIX COOTBETCTBYIOT ABe Toukn E n F, 13 ko-

TOPbIX OOHA NPUHaANEeXuT npsaMon a, gpyras -
npamon b. UIx dppoHTanbHble npoekuun cosna-
AaoT, T.K. B npocTpaHcTBe obe Toukn E n F Ha-
XoOaTca Ha obwem neprneHankynspe K nrnocko-
ctn [1,. [opn3oHTanbHass NpPoekumnsa 3Toro nep-
neHaukynspa, obo3HaveHHast CcTpenkon (puc.
17), no3BonseT yCTaHOBUTb, Kakas U3 ABYX TO-
Yyek bnuke K 3puTento.

B Hawem cnyyae - 910 Touka E, nexawas Ha npsimon b. CneposaTtenbHo, npsmas b
NPOXOANT B 9TOM MecCTe Brnepean npsamon a (ye>yr—b, - Bnepean, a, - 3a Hen).

Touyke nepeceyeHns ropu3oHTanbHbIX MPOEKLUN COOTBETCTBYIOT ABe ToYkM K n L,
pacnosioXXeHHble Ha pasHbIX NpAMbIX. PpoHTanNbHas NPoekumMa gaeT OTBET Ha BOMPOC O
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TOM, Kakas U3 AByX Toudek Bbiwe. Kak BugHo u3 vyeptexa Todyka K, Bbiwe L,. Cnegosa-
TenbHO, NpsAMas a NPoXoauT BbllUe nNpsimMon b.

Pewaem 3agayvy B uenowm (puc. 18).
C

P
|,
1,
A K
2 \~\2.> 1. IcPLMy;
2t 2. ABCAP=1,2(1,2>1424);
. 3. 1n1,2=(Ky—Ky) ;

? 4. Onpegenvm BUAUMOCTb.

X J\ P1

W

Puc. 18

MepneHANKYNSAPHOCTb NPAMOMN U NNOCKOCTU (K 3agadve Ne4d)

MNpsamas nepneHAMKynspHa MNIocKOCTU, eCnn OHa nepneHauKynspHa AByMm nepe-
cekarLwmMcsa NpsiMbIM, NpUHaAneXalmMm NnockocTu. B nnockocTn npoBogaT ABe Takme
npsiMble (rOpU3oHTanb U PPOHTanb), K KOTOPbIM MOXHO NMOCTPOUTb NEPNEHANKYNSP.

Teopema 0 nepneHANKYNAPHOCTU NPSIMON U NJTOCKOCTU

[nsa Toro, 4yTobbl NpAMasa B npocTpaHcTBe Gbina L NnocKoCcTU, HEOBX0ANMO K
AO0CTaTOYHO, YTOObI Ha aNtope ropu3oHTanbHas NPoeKUnsa Npsimon 6bina L ropnsoH-
TanbHOW NPOEKLNN FOPMU30OHTaNN, a ppoHTanbHas NPoeKkUns - K opoHTaNbLHOM Npoekunn
dpOHTaNM 3TOM NNOCKOCTH.

OnpepeneHue pacCcTOsIHUSA OT TOYKMU A0 NNockocTu (puc. 19)
MNnaH:
1.3 TOYkM onycTnTb NepneHauKyrsp Ha NiIOCKOCTb (A9 3TOro B MIOCKOCTU
nposecTu h,f);
2.Hantn To4Ky nepeceyeHuns npsiMon ¢ NIOCKoCTbIo (CM. puc.18);
3.HanTtu H.B. oTpeska neprneHaukynspa (cm. puc 7).
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Puc. 19

BTopon pasgen

BonblMHCTBO MeTpuyecknx 3agad HayepTaTenbHOM reomMeTpuu pellaeTcs C
NPYMMEHEeHneM MeToLOB nNpeobpasoBaHUsA NPOEKLNA, TaK KaK OHM NO3BONSAIOT nNpeobpa-
30BaTb MCXOOHblE OaHHble B TaKOe MOSIOXKEHME, KOTOpOe YyMnpoLlaeT pelleHne 3agaqn.
MpeobpazoBaHus, kak NpaBuNo, CBOASATCH K YeTbIPEMOCHOBHbLIM 3agadam:
1) MNpeobpasoBaHne NPSAMON OBLLErO NOMNOXEHUS B NPAMYIO YPOBHS;
2) lNpeobpasoBaHne NpAMON 00LLEr0 NOMOXKEHUS B MPOELMPYHOLLYIO NPSMYIO;
3) lNpeobpasoBaHne NSIOCKOCTHN OBLLEro NOSOXEHUS B NPOELMPYIOLLYHO MOCKOCTb;
4) lNMpeobpasoBaHme NIIOCKOCTM 0BLLErO MONOXEHUS B NITOCKOCTb YPOBHS.

MeToAa 3aMeHbl NNOCKOCTEN NpoeKuuu (K 3agavam 5, 6,7)

[laHHY0 reoMeTpuYeckyro purypy octaBrnsioT B CUCTEME MIIOCKOCTEN MPOeKumin
HenoaBMXXHOW. HoBble NMOCKOCTU NPOEKLMA YCTaHaBMMBAKOT Tak, 4TOOblI nonyyaemble
Ha HUX NpoekuMM obecneumBann paunoHanbHOEe PELLEHNEe paccMaTpuBaeMon 3agaudun.
Mpn aTOM Kaxkgas HoBasi cMcTema MiocKOCTEN NPOeKuni AOMmKHa BblTb CUCTEMOM OPTO-
roHanbHou. Nocne npoeumpoBaHns 06 BEKTOB Ha MTOCKOCTM, OHM COBMELLAKTCSA B OL4HY
NOCPeaCTBOM BpaLLeHUs UX BOKPYr 0BLMX NpAMbIX (OCEN NPOeKLMIA) Kaxaon napbl B3a-
MMHO NepNEHONKYIISPHbBIX NITOCKOCTEN.

15



Pwuc.21

Tak Hanpumep, NyCcTb B CUCTEME ABYX MIOC-
kocten Ny n I, 3apaHa Touyka A. [JonosHuUm
cucTemy ele ogHom nnockoctbto Iy (puc. 20),
M4 LM. OHa umeeT 06y NUHUKO X414 C NNIOC-
kocTbto 4. CTpoum npoekuuto A4 Ha MNy.
AA=AA1=ALA .

Ha puc. 21, rae nnockoctu M4, M, n Ny, npuse-
AeHbl B COBMELLEHMe, 3TOT hakT onpeneneH
pe3ynbTaTtoM A1ALLX 4, @ A1sALLAA o

Mpasuno:
PaccTtosHMe HOBOWM MpPoeKkumMn TOYKU 40 HOBOM
ocn npoekumn (AsA14) paBHO PacCTOSIHUIO OT
3aMeHAeMOW NPOEKLUM TOYKM 4O 3aMEHAEMOMN
ocHn (A2A12).

bonbluoe KonnyecTtBo MeTpn4eCknx 3agavd HaqepTaTeanon reomeTpmm pelarTcAa Ha

OCHOBE ClieayrLlinx 4YeTblpex 3agaud.:

1. MNpeobpasoBaHue NPSAMON OBLLLErO NOMNOXEHMS B NPAMYIO YPOBHSA (pUcC.22):

Puc. 22

a) Ny || AB (ocb Xi4 || A1B1);
6) A1A4LX14; B1BsLlX14;
B) AsA14=A12A;
B4B14=B12B>;
A;B,4 - H.B.
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2. NpeobpasoBaHue npsamMor 0bLLero NoNoXeHUsa B NpoeuunpytoLLyto (puc.23):

B,
A, a) My || AB (X14 || A1B4);
T A1ALLX 4
B1BsL1X14;

A1sAs=ARA;

B14B4=B12By;

A4B4 - H.B.;

6) I_|5J_AB (X45J_A4B4);
A4As L Xy5;

B4Bs 1 X4s;
A4sA5=B4sBs=A14A1=B14B1;

Puc. 23 As=Bs.

3. MNpeobpasosaHne NMNOCKOCTU OBLLEro MOMOXEHUS B MNPOELUpYyloLLee MNONOXEHNe
(pnc.24): B.
h, 1,

Co [MNocKoCTb MOXHO MNPUBECTU B MpPOeLnpyto-

A, — LLlee NoroXeHue, ecnu O4HY NPAMYIO MIOCKO-

CTM cgenatb npoeuupyowen. B nnockoctu

X132 ABC nposeaem ropusoHTtans (h,, hy), koTOpyto

3a Of4HO npeobpasoBaHWe MOXHO caenaTb

C, npoeuupytowien. [lposegem nnockoctb [y

nepneHauKysspHO roOpu3oHTann; Ha 3Ty nrnoc-

KOCTb OHa Cnpoeuupyetcs TOYKOM, a nsoc-
KOCTb TPeYyrosibHuKa - NpsiMon fIMHUEN.

4. [MpeobpasoBaHme NIIOCKOCTM 0BLLEro NONOXEHUSA B NITOCKOCTb YPOBHS (puc.25).
2
[MnockocTb coenaTtb NMIOCKOCTbIO
C, YPOBHS C NMOMOLLbIO OBYX npeobpaso-
Az BaHW. BHavane nnockocTb Hago cae-
% naTtb npoeuupytowien (cm. puc. 25), a
3atem npoBectu s || A4B4C4, nonyunm
X12 A5B5C5 - H.B.

h2 12

I

Puc. 25
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3agayva Neb5
Onpepgenntb paccTosiHMe oT Todkn C go npsimon obLero nonoxeHuna (puc.26).

PeweHne cBogutca KO 2-1 OCHOBHOW
3agaye. Torga paccrosiHue no anwpe
onpenensieTcsl Kak paccTtosiHMe Mexay
ABYMSI TOYKaMu
As=Bs=Ds 1 Cs,

3agaya Ne6
Onpepgenntb paccTtosiHue oT (-)D go nnockocTu, 3agaHHon Todkamun A,B,C, (puc. 27).

3agadvy pelwawT, Ucnonb3ysa 2-10
OCHOBHYlO 3agadvy. PacctosiHne (E4Dy),
oT (-)Ds po npamon A,C4B4, B KOTOpPYIO
crnpoeunpoBanacb nnockocts ABC, aB-
naeTcs HaTypasibHOM BEJSIMYMHON OTPE3-
ka ED.

Mpoekuus D1E4 || X14;
E2Ex12=E4 Ex1a.

MocTpouTtb camocTtosaTenbHo D4E;.
MocTpounTb camocTosTenbHO DoE,.

Puc. 27

3apaya Ne7
Onpepenntb HaTypanbHyO BenuyuHy TpeyronbHuka ABC (cM. pelieHue 4-11 OCHOBHOM
3agayn) (puc.25)

18



TpeTun pasgen

Hantun Touku nepecevyeHus NPsAMOUN OOLLEro NosioXKeHusi C NOBEPXHOCTbLIO
(3apaum 8,9,10)
lNnaH:
1. 3aknoymMTb NPAMYIO0 BO BCNOMOraTeslbHYH MiOCKOCTb;
2. [MocTpoUTb NMNHMIO NEPECEYEHUSI ITON NITOCKOCTU C NOBEPXHOCTHIO;
3. Toukn, KoTopble ABNATCA 0OWMMM ANA NONYYEHHON NMMHUN NEpPEeCceYeHust U Ncxoa-
HOW NMPAMOWN, - UCKOMbIE;
4. OnpenensieTcs BAOMMOCTb.

3apaya Ne8
Hantn Toukn nepeceyeHns HaknmoHHOW NpU3Mbl ¢ NpAMon (puc.28).
P 1. 3akno4nm npsimyto BO poHTanbHo-
\2 A ’ B ' C '
222 2 NPOELMPYIOLLYIO MIOCKOCTb

lePLIT,,

2. [Mockornbky hpoHTanbHas npoekuus P,
NNocKoCTU P, B KOTOPYIO 3aKkntoyeHa
npsimas |, coBnagaet ¢ e€ ppoHTarnb-
HOW npoekunen |, To ppoHTanbHble
NPOeKUnM TOYEK nepeceyeHmnst pebep
NPU3MbI

AA =15 B1ByY NIb=2,5; C1Co'nlx=35
onpenenstoTcs B X nepeceyeHnn ¢
opOHTanbHbIM CrIe4oM NI0CKOCTU Po.

["lopun3oHTanbHasa npoekuns cevyenust 1,2,3, Ha-

XOANTCA C MOMOLLLIO NIUHUN

Puc. 28 CBAN.

Cy

3. NepeceyeHnem 142,31 C ropM30OHTaNIbHOW MPOEKLNEN NMPSMON |4 OTMEYaKTCH TOYKU
M; 1 N4 - rOpM30OHTanbHbIE MPOEKLUN TOYKM NepeceyeHns NpsiMmon ¢ Npnu3mMomn, 3atem
CTPOATCA UX PpOHTasbHbIEe Npoekunn Ma,No.

4. OnpenenstoT BUAUMOCTb.

Mpoekunsa Toukun (-)M; nexnT Ha BUOMMON YacTn cedenns — M, - Buauma, npoekuma
[+ oo My - Bugnma, mexkay My u N4 - HeBuaumel. lNpoekumsa N4 NexuT Ha HeEBUOMMOW
yacTtu ceyenns —»N; - HeBuanma n |, o pebpa C,C4’ - HeBnguma.

PaccmoTpum BUANMOCTb TOYEK Ha NnockocTu [,.

Tak Kak rpaHb A,A,'B,B," Bugmma — (1) My, NpnHagnexawiasa aTon rpaHun - BUam-
ma. paHb ALA,'C,oC.' - HeBngmuma — (-)N, - npuHaanexawias aTon rpaHu - Hesuguma. |,
- 0o M, - Buguma, mexgy M, n N, - HeBngmma, ot N, - C,C,' - HeBugmma.
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3agaya Ne9
Onpeaenntb TOYKN NepeceyeHns NPSAMon C KOHYCOM S,
(pnc.29)

S

3aKnYnTb NPSIMYIO B NNIOCKOCTb, MPOXOASALLYI0 Yepes BEPLUMHY KOHyca. [1ns aTo-
ro coeauHMM fBe NPon3BoSibHbIE TOYKK Npsimon A n B ¢ BepunHon S (pnc.29).

HanTu nnHuo ceyveHmna e€ ¢ NNOCKOCTbI0 OCHOBaHMA KoHyca (Todkn C u D), Torga
B Toukax E n FnepecedyeHns npamMonCD C OKPY>XHOCTbHO OCHOBaHMS KOHyCa Ha4yHyTCS
obpasyrowme SE n SF, no koTopbiM BCrnomMmoraTesribHas MIOCKOCTb paccedveT NnoBepx-
HocTb. lNepeceyveHne npsamon AB B Toukax M n N ¢ obpasytowmmn SE n SF onpegenset
TOYKKN NepeceyeHns NPsIMON ¢ NOBEPXHOCTLIO KOHYCA.

3agayva Ne10
Haintn Toukn nepecedeHus co cpepon (puc.30).

3akniouum npamyto | BO ppoHTanbHO npoeumpyrowyto nrnockocts: IcQLIM,. B ce-
YeHUM cdpepbl ITOM MIOCKOCTbIO MOMYYUTCA OKPYXKHOCTb, KOTOpad Ha nnockoctb [,
npoeumpyeTca B 0Tpe3ok 1,8,, a Ha nnockocTb 14 B annunc.

[ns onpegoeneHns Todek, NpMHagnexawmx aToMmy annuncy, cdepa n Bcnomora-
TenbHas NNockocTb Q paccekarTCs rOPU3OHTaNbHbIMU MIOCKOCTSAMU - NOCPEeaHNKaMU
(a, B). Yem Bonblie TakuMx NSIOCKOCTEN, TeM ToYHee ByayT nocTpoeHus. MNposoanTb nX
cnefyeT Ha ydyacTke mexay HauBbicwen (1) n HamHuswen (8) Toukamu, nexawmmm Ha
rMaBHOM MepuanaHe. OTU TOYKN Ha3biBalOTCA ONOpHbIMU. K ONOpHbIM Takke OTHOCATCS
TOYKKN 4 1 5, nexawyme Ha aKBaTope.

Kaxxgas 13 nnockocTen - NOCPEAHUKOB paccekaeT cepy MO OKPYXXHOCTU COOT-

BETCTBYIOLLErO paauyca ry, rg. T OKPYXXHOCTU Ha mrnockocTb [y npoeumpyloTcs B Ok-
PY>XHOCTW. [OpU3OHTarbHbIE NPOEKUUM TOYeK NMUHUKM cevenuns (14, 24, 3¢ ..., 84) nexar
Ha OKPY>XHOCTSIX COOTBETCTBYIOLLNX pagnNyCoB.
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CoeguHsemM ux C y4eToM BUOUMO-
ctu. lNpoekuuns npamon |, nepecekaeT ce-
yeHne B Toukax My n Nq. Toukmn M u N —
nckomble. NocnegHunn atan — onpegene-
HMWe BUOMMOCTMW.

Ha ropusoHTanbHOM npoekumn BuAa-

Hbl T€ TOYKN (14; 24; 34; 41;54), PpoHTaNb-
Hasi MpoeKkuns KOTOpbIX pacrnosfioxeHa
BbllLie 3KBATOpPA, a NPOEKUMN TOYEK 64, 74,
81 - HeBugmmbl.M - Bugmma, N, - HEBU-
avma.
Ha dpoHTanbHOM npoekumnm BUOHbI Te
TOYKN, TOPU3OHTanbHas MPOEKUMs KOTO-
PbIX PacrnonoXeHa HuXe rMaBHOro Mepu-
anana: N, - Buagnma, M, - HeBugmma. Me-
XOy TOYKaMKM nepecevyeHust npsimas Bce-
roa HeBuanma.

3apayva Ne11
Hantn nuHuio nepeceyeHmnst NocKoCTN obLLEro NoMoXeHus ¢ nupamuaon (puc.31).

MnaH:
1. Ha noBepXHOCTU BbIAENUTb NPOCTENLLNNA IMHENYATbLIN KapKac;
2. [Ana kaxgon NMHUKM Kapkaca HanTu TOYKN nepecevyeHns nx ¢ NioCKOCTbIO (CM.
3agayy Ne3);
3. Nony4yeHHbIe TOYKM COEAMHUTDL C Y4ETOM BUAUMOCTM.
Ecnun noBepxHOCTb rpaHHas (MMpamuga, npusma), To 3agada Ha onpegeneHuve nu-
HUWN NepeceYeHnsa CBOOMTCH K HAXOXAEHMIO TOYKN nepeceyeHuns pebep noBepxXHOCTH C
CeKyLlen nrnockocTblo. Hanpumep, Hangem Touky nepecedeHus pebpa SA ¢ NnoCKOCTbIO
o(m|[n).

SACPJ_HQ aoNP=1,2 (12,22—)1 1,21); A8ﬁ12=M(M1,M2)
AHanNorMyHoO Haxogmm TOYKKN nepeceveHus pebep:
SBm(x=N(N1—)N2)

SCna=L(L1—L>)
CoeauHnTb ToYKKM € ydeTom Buanmoctn —-AMLN.
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Puc. 31

lNepeceyeHne noBepxHoOCTEN

[ns nocTpoeHus nUHUM nepeceveHns MOBEPXHOCTEN criegyeT WUCMNofb3oBaTb
BCNoMoraTesibHble MIOCKOCTU, Kak MpaBuio, MIIOCKOCTU YPOBHS, KOTOPble paccekatoT
NCXOAHbIE MOBEPXHOCTU MO MPOCTENLINM CeYeHUAM (OKPYXXHOCTW, NpsiMble nNuHum). O6-
LLIME TOYKM ITUX CEYEeHUN, NpuHagnexaT NMHMK nepeceyvyeHns nosepxHocten. Habupas
AOCTaTOYHOE KOJIMYECTBO TOYEK, COEAMHSIT UX C y4eTOM BUOUMOCTWU. XapaKTepHbIMU
TOYKaMU CEeYEHNSA ABMAIOTCHA HU3LWAA U BbICLLIAs TOYKM CEYEHUSA, TOYKM CMEHbI BUOMMO-
CTW.

3apgaya Ne12
HanTtu nuHmnio nepeceveHmsa NpssMOro KpyroBoro KoHyca co ccepom (puc. 32).

[ns nony4yeHnsa onopHbIX (HU3LLEN U BbICLLUEN) TOYEK CEYEHUS pacceKkaeM noBepx-
HOCTU (OPPOHTaNbLHOM MNIOCKOCTbID YPOBHSA A (A4), Mpoxoasuien 4yepes OCb KOHyca M
LeHTp cdepbl. B 9TOM cnyyae (poHTanbHble NPOEKUNN KOHYCa U cdhepbl ABMSIOT-
CA Takke (ppoHTasribHbIMU NPOEKUUSAMN CeYEeHU KOHyca u cdepbl. TOYKM 15 N 2, - TOYKK
nepeceyvyeHns ykasaHHbIX Ce4EHNN — PPOHTAsbHbIE NPOEKLUNN UCKOMbIX TOYEK.
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Pwuc. 32
[1lna NOCTpOEeHUs OCTanbHbIX TOYEK CEYEHNA UCMNOMb3YIOT rOPU3OHTasbHbIE NSOC-

KOCTU - MOCPEaHUKN a, v, B, MpU4emM 4epes ropusoHTasnbHy0 OCb cepbl npoBeneHune
CEKyLLen NnockoCcTn obsasaTenbHo.

Tak, B 4aCTHOCTU, B pe3ynbTaTe nepecevYeHnss noBepxXHOCTEN FOPU3OHTarbHOM
MNNOCKOCTBIO o (0p) B CEYEHUN NOMyYaeM OKPYXHOCTU paanycom R, u r, , kKoTopble nepe-
cekarTcsa Ha nnockocTtu Ny B Toukax 34 n 44, ppoHTanbHble nNpoekuun 3,, 4, KOTOPbIX
nexat Ha NpoeKumMn NNOCKOCTU o (o).

OnpepgeneHne BUOMMOCTU TOYEK CEYEHUS.

Toukn, NpuHagnexaiimne NMHUN CeYeHNss NOBEPXHOCTEN BUAHbLI, €CIN OHU BUAHbI
OAHOBPEMEHHO Ha [BYX MOBEPXHOCTSX.

Ha ropusoHTanbHON NPOEKUMn KOHYca BCE TOYKM BUAMMBbL. Ha ropusoHTanbHOM
NpoeKkuumn cepbl BUOHbI T€ TOYKKU, KOTOpble Ha OPOHTaNbLHOW NpoeKunn cqepbl nexar
B BepxHeM nonywapun cdepbl. [na nonyydyeHns Toyek cMeHbl BugmMmocTtn (5,6) pacce-
Kaem MOBEPXHOCTU, NAOCKOCTbIO B (B2), Npoxoasiluen yepes akBaTop cdepbl, Nonyvyaem
npoekunmn 5,6,—5,6,; npoekumn Tovek 14, 34, 44, 54, 64 - BUOUMBI, NPOEKUNN TOYEK 74,
81, 91, 104 - HeBMAUMBI. [1NA NONYyYEHUs MMHUMN CEYEHNA COeNHSIEM UX C Yy4eTOM BUAOK-
MOCTMW.

3a,uaqy N213 Ha NOCTpoeHme NUHUK NepeceveHnsa NOBEPXHOCTEN PeLLNTbL aHaNoOrMYyHbIM
METOAOM CaMOCTOATENbHO. B KayecTBe CeKyLnx NnrockocTemn pekoMeHayeTcAa UcCnosib-
30BaTb CprHTaﬂbele MNOCKOCTU - MOCPEOHUNKN.

23



MpunoxeHune b
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MHWHHCTEPCTBO HAVKH U BBICIIET'O OBPA3OBAHUS POCCUMCKOM OEJEPALINN

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIBHOE YYPEKTEHUE BBICHIEI'O OBPA3OBAHMA
«TOHCKOU T'OCYAAPCTBEHHBIN TEXHUYECKNHU YHUBEPCUTET»

(IT'TY)

DaKyJIbTEeT « »

HanMMCHOBAHUC Q)aKyHBTeTa

Kadenpa « »

HanMEHOBaHUE Kadeapbl

KOHTPOJIBHASI PABOTA Nel

JucrunauHa (MOYJb) « »
HaNMEHOBaHME Y4eOHOH IUCIUIUIHHEI (MOIYJI)

Har[paBneHHe HO,Z[FOTOBKI/I/CHGHI/IELHI)HOCTB

KOO HanMCHOBAHUEC HAIIPABJICHUS HOIII‘OTOBKI/I/CHCHI/IZIHLHOCTI/I

Hanpasnennocts (npoduin)

Homep 3a4eTHONM KHUKKH Howmep Bapuanta I'pynima

OOyuaromuiicst

MOJINCH, JlaTa N.0. Gamunus

KonTtponbHyto paboTy npoBepu

MOJIITNCh, JIaTa oJKHOCTE, U.0. damuins

PocroB-na-lony
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