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AJlfFbl CO3

Kypmetti okymsinap! By oky xbeuibiHga «l'eoMeTpusi» MoHIH OKY/IbI asik-
TalceIHaap. by OKy/IbIKTa JKapaThlIbICTAHY-MaTeMaTHKa OaFbITHIHAAFBI 11-ChI-
HBINTAFbl TEOMETPHUSI KYPCBIHBIH HETi3ri Ma3MyHBbI OasiHaanrad. Teopusiabik
MaTepual xete api Oipi3ai Oasumanran. ¥FeIMIapAblH aHbIKTaMallapbl, aKCHO-
Majsap, TeopeMaliap MeH OJapAblH cajjapiapbl apHaibl KapilleH epekiieaeH-
red. CeHaepaiH TaHBIMABIK O€JICeHALTIKTEePIHAlI apTTHIPY YIIiH Keidip Kypaeni
eMeC TEOPHSABIK CYpaKTap ©3/IriHeH JKYMBIC iCTeyre YyChlHbUIFaH. Tycingipme
MOTIHHEH KeHiH Oakblnay cypakraps! Oepinren. Onap TeOpUsSHBl KaHIIAIBIKTEI
MEHTEpreHAepiH/Ii TeKCepyre apHaIFaH.

Op TapMaKTa TEOpUSJIBIK OimimMaepinai OekiTyre jKoHE NMPaKTHKAJIBIK
OIMIKTIMIK MEH JaFrablIapbIHAbl KaJIbIITACTRIPYFa apHalfaH Kypzaeniniri 6o-
HpIHIIA YII JeHrelre OeiHreH KaTTeIFynap 6ap. A aeHreiiniH KaTTHIFyIapsl
Heri3iHeH yiipenyre O6epinren. B men C peHreifinin xKaTTBIFyIapbl Kypaelipex,
ollapibl OpBIHAAFaH/Aa FEOMETPHSIAH FaHa eMec, anrebpa MeH aHanu3 6actama-
JapblHAH JKOHE KapaThIIbICTAHY-MaTeMaTHKa [UKJIBIHAH OYpBIH anFaH Oilim-
JOepiH MEH JaFablIapbIH/bI )KaH-)KAKThl KOJJaHy KaxeT Oomaapl. OKyJIbIKKA
MIOHAPaJIBIK CUIIATTAFbl, COHBIH iminae KazakcTaHHBIH KOPIKTI xkepiaepine Oaii-
JAHBICTHI ecenTep, FamaMTopabl maiijlajaHell OPLIHAAJATBIH TallChklpMajap
enrizinred. CoHbIMeH 0ipre, OKYIbIK IEKTPOHIBIK KOCBIMIIAMEH KaMTBIIFaH,
OHJIa OPTYPIIi KOCBIMIIIA MaTepuangap oap.

Ecentepai meirapy TeopusnblK OimimMai OeKiTyAiH, MPaKTUKAIBIK OilTik-
TiJIIK TEH JaFAbIHbI OepiK KaJbIMTaCTBIPY/AbIH HETI3Ti Kypaibl 00BN TaOblIaIbl.
OCBIHBI €CKEepe OTBHIPHIM, OKYIBIKTHIH TapMaKTapblHJa 1IenyiMeH 0ipre THITIK
ecenTep YChIHBUIFAH, OJap/bl TajlJay HOTHIKECIHJE JKAaTTBIFyIapAbl OpPBIHAAY
xeHimipek donaael. Ecentepai mbirapy ke3inae cei3danap/blH, COHBIH IiHAC
3D dopmarsingarsl ceizbanap, memyin Tabyra OarbITTaWTBHIH HYCKayllap MeH
JKayanTapaelH aa Oenrini 6ip keMeri Oomaabl. Op 0eNiMHIH COHBIHIA OHBI Kai-
Tajlayra jKoHe JKMBIHTHIK Oaranayra JalblHJanyFa apHanran «O3inai texcep!»
aiilappIMeH TanceipMaiap oepiares.

ATanMBbIII OKYJIBIK TEOMETPUSHBI OKY/a CEeHAepre ceHiMAl KoMeKi 60aas

Jen YMITTEHEMI3.
CoTrinik Tineimis!
Aemopaap
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NMIMAHAMETPUA KYPCbIHAH
AHbIKTAMAIJIbIK MATEPUAIT

Hezizzi hopmynas

Kes kenzen yuoypoiu

B

a
h b

A b

I-cypem

¢

a, b, ¢ — xabbipranap;

Z A, £ B, £ C—onapra Kapcel )KaTKaH OyphbIITa
h, — b xabpipraceina Kyprisinres OMIKTIK;

S — ayznau; p — KapThl NEPUMETP;

R — ceipTTaii chI3bUIFaH meHOepaiH pajHychl;

r— 1IITEH ChI3BUIFAH WEHOCPAIH PagHYChL.

ap mMen meopemajiap

Y mOypoiutein MN opta chi3biFbl (2-cyper):

Lac

MN || AC, MN = -

—l—bc ~sin £ A;

b
Ay 2/} hy; S 2

S=plp—a)p—b)p—rc);

abc
S=p-r; S=—&;-.
CuHycTap TeopeMachl:
b (3 !
sinZB  sinZC

P
a__ _
sinZA

2R.

Kocunycrap Teopemacsi:

@ =b+c —2bccosZA.

B Y moypoinThiy A Y mOypoIlThIH
n
Me/HaHaNapsl: L OHCCEeKTPHCACH:
M 40 _po_co_2 | 5 m n_b
ON OK oM 1’ m 2
A K (® C a B CL= Jab—mn.
2-cypem 3-cypem
Tikoypotuimul yuioypoiu
¥ yuorp s=Lap; S= —;‘c ‘h;
m = I_ = R r= L( + b i .).
S ReER > (a o);
k.= ofdbe; a= Jc-a.; b= 4c-b..
Mudarop Teopemacsr: @ + b* = .
4-cypem TikOypbIIITEI YIIOYPBIITHI HIEITY:
a, b — KaTeTTep; ¢ — FUNOTEHY3A; a=c-sinZd; b=c-cosL4;
a,, b, — KaTeTTEpAIN rUNOTEHY3aaFbl POEK- a=b-tgLd; b=a-clgZA.
UMSATapEI; sina cosa tga ctga
M, — THIIOTEHY3aFa JKYPri3lireH MeanaHa;
. Y — - g| L V3 V3
h_— runortenysara ;Kyprisinres OnikTik. 30 2 3 3 4z
TpuroHomMeTpusiIbiK Gopmynanap: /2 7
sin(180° — @) =sina; cos(180° — a) =—cosa. | 45° 7: '2: 1 1
sin2a = 2sina - cosa; cos2a = cos’a — sin‘a. =
Sl By st Cos A L s S o V3 1 /3
sin(a + ff) =sina - cosff £ cosa - sinf; 60 2 I3 k
cos(a = ff) = cosa - cosff Fsina - sinf. 2 4




Hypoic yubyporiu Hlapuwwn
A a3 ) a d=ay2;
h=—
; 2 1 ;2
a a S=¢1'f; a d S=a; S="2“d1
W
a r= ~;—h; r=o%
s 6-cypem 1
S-cypem Ly ¥ = —
R=2r. R 2 d.
Hapannenozpamnm S=a-h; S=ab-sinZA4;
BC §= 54, dy " sing;
b/ |he S d; +d; =2(a’ + b).
Erep d, = d, 6onca, onna ABCD — TikTept-
A a D Oypsiun (8, a-cyper).
7-cypem a) 2)

a, b — cwibaiinac xabeipranap; B £ B c
d,, d,— nnaronanbaap;
@ — MaroHanbAapAbIH apaChIHAAFbl OYpbILL; A D A D

8-cypem

h,— a KaGpIpracblHa KYPriziires OHiKTIK;
Erep d, L d, 6onca, ouga ABCD — pomb

S — aynaH.
(8, a-cyper).
Tpaneuusn
P S=“:b~h; S=ld,'d,‘sinqo;
b 2 N :
MN — opra chI3bIK (9-cypeT);
M N MN rtabanjpapbina napasienb KoHe
h " ath
d] M d_ MN=—F—.
2
a
9-cypem
Hlenbe 5 e
e C=21R; S=zR; I="Ri. |=Ra
180
_ zRn’, o
Scckl. = 360° ° Sm:u 2 R a;
A a) llenOepre xaHamManapabiH;
‘ 9) ’KaHaMa MEH KHIOIIBIHBIH KACHETTEPI.
A5 B a) 2)

10-cypem B B
C — mweHOepaiH Y3bIH/BIFDI; ‘k; A ‘
S — IOHTEIeKTIH aylaHbl; A
[—A4B ﬂOfaCbleIHy¥3blH£Iblfbl; DC
S...; — CEKTOP/BIH ayaaHbI; H-cypem
n°— AB noraceinbiy (AOB uentpiaik Oypsi- AR =D A (11, 985)

HIBIHBIH) TPAJyCThIK OJI1IeMi;
0 — UEHTPIIK OYPBIITHIH PaJHAH/IBIK OJIILIEMI.




Xopoanapoviy Kacuemi | a) Xanama MeH XOPAaHBIH; 9) XOpAanapiabii; 6) KHIOMBLIAPABLIH
apachiHAarsl Oypbii.
C B
a) 2) 0)
D

A 0 \
p D»
12-cypem (23

1 |

AM - MB = CM - MD. 13-cypem
) Z1=3a 2) £2= 3 (a+ f; 6) 23 =3 (- a).
Tumeit corzvrnzan ZA+2ZC=2ZB+ ZD. |Cotpmmait corzvinzan AB+ CD = AD + BC.
mopmoypuiiu S 'é' g, meopmoypuoiut S=rp,
C MYH/IaF bl ¢ wa"mrb'
B l‘% d;a d: — IMArOHANBAAP; B r— lluTCH-CbI'SbIJl‘FaH
‘L D @ — OJlap/IbIH apachliH- weHGEpAIH paauyCH;
A ' Aarsr Gypai, i - {) = TepT6¥pblulTb.IH
k- cypen L — JKapThl NEPUMETPI.
¥Kcac yuioypvruimap Y woypeimThiH KabbIprachbiHa napasiens Ty3y ojaan depin-
1) 6ypbiTaps! TEH; reH ymoyphlka ykeac ymoypoiun Kusiiel (16-cyper).

2) kabpIpranapsl NpONOpLUHOHAI.

B AB _ AC _ BC _,.
AABC ~ AKBL = XE-RL -3 =k
K L ‘ ' \
P—\i =k; 3.;‘\.-{( =i
~ P.\A‘h'l. S:,Am
A C

16-cypem




10-CbIHbINTbIH CTEPEOMETPUA KYPCbIH
KAUTANAY

Cmepeomempml axkcuomanapsl

2) 6)

17-cypem
a) Bip Ty3yze KaTHalTBIH YII HYKTE apKbLIbI O1p FaHa Ka3bIKTBIK OTEI.
9) JKa3BIKTBIKTBIH OPTYPIi €Ki HYKTECI apKbUIBI OTETIH TY3Y OChI Ka3bIKTBIKTA KATaIbl.
6) Erep eki a3bIKTBIKTBIH OPTaK HYKTeci Gap 6osica, oHaa oapAblH OChl HYKTEICH OTETIH OPTaK
Ty3yl Oap Gonajsl.

Akcuomanapoviy caroapaapul

1) Ty3y MeH OH/Ia JKaTHalTBIH HYKTE apKbLIbI Oip FaHa Ka3bIKTBIK KYPrizyre 601abl.
2) KubiabicaTbiH €Ki Ty3y apKbuIbl O1p FaHa jKa3bIKTBIK XKYprizyre 6omazb.

3) KenicTikTiH OpTYpIi €Ki HYKTEC] apKbuIbl Oip FaHa Ty3y Kyprisyre 6onazsl.
Teopema. [Tapamnens exi Ty3y apKbuibl O1p FaHa Ka3bIKTHIK KYprizyre 6omamst.

Hapananens ycane aitkac mysyiep
Tysyaepdiy napaineabdik Gencici: erep eKi Ty3yiH OpKaiHChIChI c
yuIiHmi Ty3yre napamiens 6osca, OHAa 011 €Ki Ty3y napauieib

Oosaabl.
Aiikac mysyaepdiy 6eaeici: erep 01p Ty3y Ka3bIKTBIKTA KaT-
ca, azn 6acka Ty3y OChI JKa3bIKTBIKTBI OlpiHIII Ty3yle KaTmnaii-

TBIH HYKTEJE KHBII ©TCE, OHAA O] €Ki Ty3y aiikac Gonaubl.
18-cyperreri ¢ MeH a, ¢ MeH b, ¢ MeH d — aifkac Ty3yuep. 18-cypem

Ty3y MeH Hca3blKmblKmMbIH, €Ki HCa3blKMbIKMbIH 03apa OPHAIACYb

Ty3y amen dcasblKmuIKmull napaiieaboix Geneici: erep Ka3bIKTHIKTA KATMANTBIH TY3Y COJ Ka3bIK-
TBIKTA JKATAaThIH KaH/ait aa 6ip Tysyre napamienb 6oca, OHIA 0J1 TY3y OCBI JKa3bIKTBIKKA Iapas-
aenb 6omaabl.

Tysy men JcasblKMblKMbll NEPREHOUKYAAPAbIK Geneici: erep Ty3y Ka3bIKTBIKTA JKATaThIH
KHBUIBICATBIH €K1 TY3YiH 9PKaiChIChIHA NEPIEHANKY ISP O0Ica, OHIA OJ1 TY3Y OCBI Ka3bIKTHIKKA
neprneHAuKysip 6omaasl. Meicansi, 18-cyperre, erep ¢ L b xone ¢ L d 6onca, onna ¢ L a 6omaast.

Exi orcasvikmolkmolyy napainensdik Gencici: erep O1p Kas3bik-

TBIKTBIH KHBUIBICATBIH €Ki TY3yl, COMKeCIHIIEe, eKiHII Ka3bIK- ai
TBIKTBIH €KI Ty3yiHe napajens Golca, OHJ1a 011 JKa3bIKTBIKTAp o AN
napasiens donxaast (19-cyper). b,
JKazvikmuikmapowlyy  nepnenouxyaapavlk 6Oeacici: erep exi

JKA3BIKTBIKTBIH O1p1 eKIHII JKa3bIKTBIKKA HEPIEHHKYISAP TY3Y ,B B b2

APKbUIbl ©6TCC, OHIA OJI J)Ka3bIKTBIKTAP NMEPNCHAUKYIIAP Oonajasl. 19-cypem




20-cypem

21-cypem

IHepnenoukynap scamne Konoey

Erep xa3bIKTBIKTaH THIC KaTKaH OIp HYKTEIEH JKa3bIKTBIKKA €Ki
Kenbey Kyprisince, oHaa:

1) mpoekuusinaps TeH Kenbeynep TeH 0onaabl XKIHE KepiciHiue,
TeH Kenbeynepain npoekuusinapsl TeH 6onaasl (20-cyper);

2) NpOeKLMSUIAphl TEH €MeC €Ki KeudeyaiH KalChIChIHBIH IPOEK-
HMACH YiIKeH Oosca, con kenbey ynkeH Gonajasl JKoHE KepiciHie,
YJIKeH KenOeyiH NPOeKUMsICh YIKeH Oonaibl.

Teopewma (yw nepnenouxyasp mypanst). Erep xa3pIKTHIKTarbl
TY3Y OCBI JKa3bIKTBIKKA JKYPri3inreH kenOeyaiH NPOEKUMSICHIHA
neprneHauKynsp Gouca, onaa on kendeyaiH ©3iHe Je MepreHu-
Kynsip 6onajasl.

Meicanst, 21-cyperre, erep m L CB 6osuca, onga m L AC 6onaast.
Teopema (yw nepnenouxyasp mypaisl meopemaza kepi meo-
pema). Erep Ka3bIKTBIKTAFB! TY3y OCBI XKa3bIKTBIKKA XKYPrizinren
Kenbeyre neprneHaHKyasp 0onca, oHAa O Ty3y KenOeymiH OCbl
JKA3BIKTBIKTAFBI MPOCKIHSCHIHA JIa MEPICHANKY ISP O0nabl.

Ty3y men yHcazplKmbIKmMbIH,
eKI HCA3bIKMBIKMbLH apacblHOA2bl Gypolud

TYSy MCH OFaH MNEPHCHAHUKYIAP €MEC JKA3bIKTBIKTBIH apa-

CBIHJAFBI OYPBINI JCM OCBI TY3y MEH OHBIH OCpLIreH Ka3bIK-
TBIKTaFbl OPTOTOHAJIb NMPOCKLMICBIHBIH APAChIHAAFDI OYPBILI
aranaael. Meicansl, 22-cyperte £ MAH = ¢ — a Ty3yi MeH
0, Ka3BIKTBIFBIHBIH apachinaars! Oypsimr, 0° < ¢ < 90°.

Eki’KaKTbl OYPBIIITBIH CBI3BIKTBIK OYPBILIBI Jlen Toheci OHBIH
KBIPbIHA THICTI, a1 KaObIpralapel OHBIH JKAKTapbIHJA JKaTa-
TBIH JKOHE COJ KBIPbIHA MEPHEHANKYNSAp OYphILI aTanajbl.
Mpeicainsl, 23-cyperre AOB Oypsoiibt — Kpipsl CD onatsin
€KIKaKThl OYPBIIITBIH ChI3BIKTHIK OYPBIIIBI.

Erep exixaktel Oypeimn 90°-ka TeH Ooica, mik, 90°-tan kem
bonca, cyuip, 90°-tan apreik, Oipak 180°-tan kem OGoinca,
doean Gonajel.

KupIIBICATBIH €Ki JKa3BIKTBIKTBIH apachiHaarel Oy-
pBILI €N COJapJaH KypanraH eKiKaKTbl Oypblii-
Tap/blH 0acKaaapbIHBIH OPKAHCBICBIHAH YIIKEH eMeC

24-cypem

OlpeyiHiH rpajyCThIK OIEM] aTanajibl.
Kuviavicamolit dcazuikmvlkmapobly apacelnoazel oy-
poiwmuty wamacel 90°-man apmsix emec.




Ywoypviwumuoryy opmozonans Tikoypotuumel napanienenuned, Kyo
RPOEKUUACOIHBIH AYOAHbI

2 2 2 2

Satse, = Sausc’ €OS @. B, C d=a+b+c.
Erep a =b=c 6oxca,

1
1
AL i
E d- D, onnad =ay3.
Bl € Jc
25-cypem 7 a %
A D

26-cypem

Kenicmikmezi mikoyposiutmsl Koopounamanap jxcyieci
Ox — abeuuccanap oci, Oy — opaunaranap oci, Oz — anmimuka-
Tanap oci. Z A
Erep xenicrikte A(x,, y,, z,) %oHe B(x,, y,, z,) HYKTemepi

Oepinren Gosca, OHAA ONAP/ABIH APAKAILBIKTHIFBI: Aol
/
AB'= o/ (6= ) ¥ = 9+ @ —a) ol.7"
AB xecinaicin %g— = % KartbiHacta Generin C(x, y, z) HYK- I I j ?
TEeCIHIH KOOpPAMHATANAPBI: //’
_mx tmx, + my, , = hatmz il
m+n m+n m+n

dhopmynanapeiven Gepineni;

—_— 27-cypem
AB BEKTOPBIHBIH KOOPAHHATANAPLL: (X, — X, V, =V, Z, = Z,).

EKi 6eKmoposil KOCbIHObICH EKi 6exkmopoviy aitblpbimol
B B
(&
A A A D
28-cypem 29-cypem 30-cypem
a) AB + BC = AC yudypsinr epexkeci 0oiibIHIIa; AB - AD =DB.
9) AB + AD = AC napaiienorpaMm epexkeci GobIHLIIA.

l(o.unnanap emec ym 88Kl”0[)()b”{ KOCbllldblel

- - - —_—
a+b+c=AC
— napasieinenune)| epexeci
a 5
z," o OoiibIHIIA.

31-cypem




[Mapannens Ty3ynepae Hemece OIp Ty3y/ie JKaTaTbIH HOJIIIK eMec a wome b BEKTOpJIAph! KOJI-
JIMHeap Jen atanajabl. Bekmopaapoll KOAAUHEAPAbIK Wapmbl: b=ka , MYHJaFrbl k — Kaiicbibip
caH.

Kenicrikre 0ip Ka3bIKTBIKTA HEMECE INapajielib Ka3bIKTHIKTAP/AA JKATATBIH HOJIIK eMec
YUl BEKTOP KOMILIAHAP BEKTOPIAp JACH aTalafbl. Yut 6ekmopobll KOMRIAHAPALIK WAPMbL:

¢ =xa +yb, MYHJaFbl X &KaHe y — KaiiceOip canzap, a men b — KOJUTHHEap eMec BEKTopIap.

Bip nykrenen Gacran canrania 0ip jKa3pIKTHIKTA JKaTHAHTBIH BEKTOPIAP KOMILIAHAD eMec
BEKTOPJIap JEM aTajiajbl.

z
A & Bexmopouwl komnaanap emec yut 6ekmop
0, . OoutblHua Jcikmey gopmynacst
|
: 5. LS5, > -.> - -—~> i L
C s B d =xa +yb + zc ,mynnarel a , b, ¢ — OepinreH KOMiIanap
' ! 7 : eMec BEKTOpIIap, X, y, z — Kaicoibip canaap.
i
—
k Bexmopnapowst koopounamanvlx eexmopaap
i 0O S P P OottvtHua Hcikmey gopmyaaco
- —>
i j Kl b G ek 5 S
. d=xit +yj +zk, myunarel {, j, kK — KOOpJAMHATAJIBIK
2
xy C B BEKTOpJIAp, ail X, y, Z canaapsl d BEKTOPHIHBIH KOOpPJAHHATA-
J1aphl.
32-cypem
Bexmopnapowty ckaaap keoeitminoici Bexkmopnapowiy apacwinoazl oypuiut
- >
a-b=|a|l|b| coss(a,b). Erep a (x,; y,; z,) %ane b (x,; y,; z,) Goica, onaa

- > P xixa+ yiy +

Erep a (x,; ,; z,) %aue b (x,; yy; 2,) 60nca, onna | cos/(a.b) = - ks z"” IZIZI —,
BN 1/.\'.+y.'+z.'\/n+yz+h
a-b=xx,+yy,+zz,.

KATTBIFYJIAP

A oenzeiti
1. 4, B xone C nykrenepi Oip Ka3bIKTBIKTA XKATHIP, all D HYKTECI 01 Ka3bIK-
TBIKKA THicTI emec. ABCD TepTOyphIibl Tpanenus 001ysl MyMKiH 0e?

2. a, b mapannens Ty3yjaepi MEH oJapAblH emdipinae KaTnaTelH M HYKTe-
ci Oepinren. Erep M nHykTeci apKbUIbl: @) ¢ MEH b Ty3yJepiHiH eKeyiH je
KHUATBIH; 9) OCBI TY3yJIepAiH OipeyiH FaHa KUATBIH TY3Yy Kyprizyre Oosca,
M nyxreci a )xone b Ty3ynepiMmen Oip Ka3bIKTBIKTa kKaTa Ma?

3. Erep @ Ty3yi: a) a MeH f &Ka3bIKTBIKTapPBIH KHBIT ©TCE; 9) Ka3BIKTBIKTAaPIbIH
OipiH KUBIN OTIiN, eKiHLIiciHe napamiens 6onca; 6) 6ip Ka3bIKTHIKTHI KHBIT
OTCE JKOHE eKiHIIiciHe THicTi foJica, OHIa o0 MEH [ Ka3BIKTHIKTApHl ©3apa
Kallaii opHanackaH?




4. a) YorOypoImTHIH €Ki KaOBIpFachIHBIH OpTaIapsl apKbIIbl OTETIH Ka3bIK-
TBHIK OHBIH YIIIHIII KaOBIPFAChIH KUBIN ©TYi MYMKiH 0e?
9) Exi 5ka3bIKTBIKTBIH 9pKalchICchl Oip Ty3yre nmapasienb. Ochl jKa3bIKThIK-
Tap e3apa Kajail opHazacybl MyMKin?

5. Erep o MeH ff )Ka3bIKTBIKTAPBIHBIH ) 5Ka3bIKTBIFHBIMEH KHUBIJIBICY ChI3BIKTA-
polI napasuieab 60jca, OHIa ¢ MEH £ Ka3BIKTHIKTApPhI Tapasijielb JereH aKu-
Kat mna?

6. lypoic ABCDEK antoiOypblibl OepiireH XoOHE OHBIH JKa3bIKTHIFbBIHA
AH nepnenauxynsapsl xyprizinred. Henikren HE men DE xkecinainepi
e3apa MepreH/ UKyIsp O0NaTBIHBIH TYCIHAIpIHAEP.

7. ApakambIKTBIFBI 2 M-T€ TEH €Ki Mapaliellb Ka3bIKTHIK OJapIblH dpKaiichl-
ceIMeH 45° OypbI JKacaWThIH TY3yMeH KUbLIFaH. OChl T3y iH ’Ka3bIKThIK-
Tap/bIH apachlHAaFrbl KECIHAICIHIH Y3BbIH/IBIFBIH TAOBIHIAD.

8. A xoHe B HYKTelepiHeH ¢ Ka3bIKTBIFbIHA JCHIHTT KaIBIKTHIK 12,5 cM xKa-
He 3,5 cM. AB KeCiHAICIHIH OCHI Ka3bIKTHIKTAFbl MPOCKIHUICHIHBIH Y3bIH-
JABIFBI 12 cM-re TeH. A MeH B HYKTelIepiHiH apaKallbIKTBIFBIH TaOBIHAAP.
AB kecinpici a *a3bIKTBIFBIH KHSATBIH KOHE KUMAHTBIH jKarjalaapabl Ka-
pacThIPBIHJAP.

9. Tebenepinin koopaunatanaps! A(4; 0; 0), B(0; 4; 0) 6onarsin ABC ymubdypsl-

AB* _ 2

urel Oepinren. C tebeci Oz oCiHIH OH KapThl OciHjae KaTbip. Erep B 5

6onca, CM meauaHachIHBIH Y3bIHBIFBIH TaOBIHAAD.

10. Kabsipranapsr 2 aMm xoHe 4 am-re TeH ABCD TikTepTOYPHIMIBIHBIH
AD xabbIpFachl apKblIbl ¢ JKa3bIKTBIFBI KYprizinred. TiIKTOpTOYpBIIITHIH
@ )Ka3bIKTBIFBIH/IaFBl OPTOTOHAIb MPOEKUUACH — mapuibl. CD Ty3yiHig
0. Ka3BIKTHIFbIHA KOJIOCYIIK OYPBINIBIH TaOBIHAAD.

11. ABCDA B ,C D, napannenenuneai 6epinren, M xone N HYKTenepl colike-
cinure, OHHIH CB MeH A,B, KpIpiaapbIHbIH OpTanapsl, DA =a,DC =5,

-

DD, = c¢. a) DN ;9) AAM ;0) MN ;8B) DB ;) CA, BEKTOpJIapbIH d , b ,

>

¢ BEKTOpJapbl apKblJIbl ©pHEK-
TEHEP.

B oenceni

12. «bapsic Apenay KelleHiHJeri TpH-
Oynanapasly Oipingeri Oacnain-
J1aK 9pKaMCBICBIHBIH OUIKTITI A-Ka
TEH 1 caTblgaH Typaiabl. Erep bac- «bapwvic Apena» cnopm kewieni,
nangak OoHBIHOAFBl Tipey Taba- Hyp-Cyaman k.




13.

14.

15.

16

17.

18

19.

20.

HBIMEH ¢ OypbIlI )KacalTeIH Oosica, TipeyaiH / Y3bIHABIFBIH Taly hopmy-
JIaChIH KYpBIHAAP.

TikOypeImTE MapanneaenuneaTiH Taban Kadbbipranapel 6 cM koHe 8 cM,
an Oyiip xeipsl 10 cM. OHBIH AMAroHaniHiH Ta0aH Ka3bIKTBIFBIMEH JKOHE
Ke3 KelreH OyiHip jKarbIMEH jKacalThIH OYpPBIIITAPBIHBIH KOCHIH/BICHIH
TabbIHAAp.

Jypoic ABC yudypeimsl MeH ACDE mapibICHIHBIH Ka3bIKTHIKTaphl 03a-
pa neprneuaukynsap. AC = 8§ cm 6osca, B MeH D HYKTelepiHiH apaKalIbIK-
TBIFBIH TaOBIHAAP.

A(8; 0; 0), B(0; 0; 5), C(0; 7; 0), D(8; 7; 5) nykrenepi Oepinren. a) AB men
DC; 9) AC men BD ty3ynepiHiH apaKalIbIKTBIFBIH TaOBIHAP.

DABC Ttetpasapi 6epinren. Ounig ADB xarpinblH DD, MeaunanacbeiHa
DF : FD, =2 : 3 6onateiHaai F HyKTeci OeNriieHre . CF BEKTOPBIH CA,
CB xone CD BexTOpiapbl apKblIbl OPHEKTEHAEP.

C oeneeiti

[MTupamugansiy Tabane! — aypeic ymoypseimr. [Tupamumansig 6ip Oyiip jxarFs
TabaH ’Ka3bIKTHIFBIHA MEPIEHINKYISAP, al 0acKka exeyi oFraH ¢ OYphIIINeH
kenberen. [Tupamunansiy Oyiip KbIpIapslHbIH TabaH jKa3bIKTHIFBIHA KOJI-
Oeynik OypbIIIbIH TaObIHAAP.

SABCD nupamugacsiHblH Tabausl — ABCD pomOBICE, OHBIH KaObIpFa-
cel b-ra, A Oypoimsl 60°-ka TeH. SAB xone SAD xaktapsl TabaH kKa3bIK-
TBIFBIHA MEPIECHAUKYIISAP, all TUPaMUJAHbIH OUIKTITI b-Fa TeH. a) SBD xone
ABD xa3bIKTBIKTaPBIMEH KYpalFaH eKiKaKThl OYpLIITHL; 9) A HYKTECIHEH
SBD xa3bIKThIFbIHA JEHIHTI KAaUIBIKTBIKTHI TaOBIHAAP.

Tebenepi 4(0; 0; 8), B(8; 0; 0), C(0; 8; 0) nykrenepinge 6onaTeiH ymoy-
peiun Oepinren, O HyKTeci — KoopauHaTanap xyieciniyg 6acel. AOB, BOC,
AOC yubypeimtapslHbIH ABC yIIOYpHIIIbI Ka3bIKTHIFBIHIAFBI OPTOTOHAIE
MPOEKIUSIAPhI ayaH apbIHBIH KOCBIH/IBICBIH TaOBIHIAP.

Y mOypeIIThl MUpaMuaa e3iHiH Te0enepiniy KoopAuHaTaIapeiMeH Oepii-
red: A(-6; 0; 2), B(2; 8; 2), C(-10; 4; 6), D(2; 0; 4). O nykreci BCD xarbi-
HBIH MeJHaHallapblHBIH KUBIIBICY HYKTecCi Dolca, AO BEKTOPBIHBIH Y3bIH-
JILIFBIH TaOBIHIAP.







