M)’ll!lL[lll'l;\Ith()E BIO/UKETHOE OBLHEOBPA3OBATE.M)HOE YUYPEKJIEHHUE
«CPEJIHSISI OBUlEOEPA3OBATEJbHAH HIKOJIA No 10 ym. IO.ATATAPHHA,,
ropoaa Borkuncka Yamyprewoii Pecny6ankn

Coraacosang VrBepaxaena
Ha 3acetannm MO [Tpukas no urkose Nel50 -oc¢
[potokos Mo | OT «30» aBrycra 2022 r,

OT « 25 » asrycra 2022y,
Pykosoirens N 10

v

Hupexrop _::‘_jjmaﬂ T.M.

Patouas nporpamma
0 reomMeTpuu
AJIs1 9-X Ki1accoB
Ha 2022-2023 yyefumrii roj

CocraBurens:

Yuanres: boGposa O.1bra DenkcoBHa. KoxeHukosa Tarpana

IOpherua. AOpamMoB Aekeeii Hukosaesuy



IMosicHuTeILHASA 3aNIHCKA

PaGouast nporpamma y4eOHOro npeamera «l'eomeTpus. 7-9 Kmace» COCTaBleHa Ha OCHOBAHHH
CJIEIYFOLIMX HOPMATUBHO-IIPABOBBIX JOKYMEHTOB!
—  ®degepanbHoro 3akona ot 29.12.2012r. Ne 273 - @3 "OG6 obpasosanni B Poccuiickoi
®enepanuu’;
— Tlpukas Muno6puayku Poccun ot 17.12.2010 N 1897"06 ytBepxkaeHun deaepaabHOro
FOCYZAaPCTBEHHOr0 06pa30BaTe/IbHOT0 CTaHIapTa OCHOBHOTO OOIIEro obpazoBanus”
(pen. ot 31.12.2015)
— Tlpukasa MO u H P® Ne 1577 ot 31.12.15. «O BHecenuu usmeHeHut B denepasibHbli
rOCYIapCTBEHHBIH CTaHAapT OCHOBHOTO 00pa3oBaHMs, yTBEpKIAeHHBIH [Ipukasom MO un
HP® o1 17.12.2010»;
— OOpasoBareabHO MPOrpaMMBI LIKOJBI;
— T'paduka pacnpeseseHus y4eOHOro  KaHHKYJISPHOrO BpPEMEHHU Ha y4eOHbIi roJ;
—  @enepanbHOro  mepedHsi  y4yeOHWKOB,  PEKOMEH/OBAaHHBIX  (JIONYLUEHHBIX) K
HCITOJIL30BAaHHIO B 00pa30BaTEIbHOM IIPOLIECCE;
—  Vue6noro niasa MBOY COIL Ne 10;
— TlonoxeHnus o padoye mporpamme.
— Tlpumepsoii mporpammbl o npeamery [eomerpus 1 YMK moa pepakumeit JI. C.
ATtanacsH

M3yuenne MaTeMATHKH HA CTYTEHH OCHOBHOro obmero 06pa3oBaHusi HANPAaBJIeHO HA
JAOCTHIKEHHEe Heau:

v OBJaJeHHe CHCTeMON MaTeMaTHUECKHX 3HaHHH U yMeHHH, HeOOXOMMMBIX Ul NPUMEHEHHS B
NIPAKTHYECKOlt AeATeIbHOCTH, H3YYEHUsS CMEXKHBIX IMCIHIUIHH, POI0JDKEH)s 00pas0BaHHUs;

v HHTE/UIEKTYa/IbHoe pa3BHTHE, DOPMUPOBAHHE KAYECTB JIMUHOCTH, HEOOXOAUMBIX YE/I0BEKY
JUIS TTOJTHOLIEHHOM KH3HH B COBPEMEHHOM O0LIECTBE: ACHOCTh H TOYHOCTb MBIC/IH, KPHTHYHOCTh
MBILITICHNS, MHTYHIMS, JOTHYECKOe MBIIUICHHE, 3JIEMEHTBl aIrOPHTMHYECKOH KYIbTYpbl,
IPOCTPAHCTBEHHBIX [PEICTABICHHIl, CTIOCOOHOCTD K IPEOI0JICHHIO TPY IHOCTEH!

v ¢(opMHpoBaHHe TpeaCTABJeHHIT 00 MAEIX M METOJaX MaTeMaTHKH KaK YHHBEPCAIbHOTO
A3bIKA HAYKH M TEXHHKH, CPe/ICTBA MOJAEIMPOBAHHUS ABJICHUH H IIPOLIECCOB;

v BOCHHTAHHE KYyJIbTYPbl IJIHYHOCTHM, OTHOIIEHHSs K MareMarHke Kak K 4acTH
00I1eYeI0BEYeCKOM  KYJbTYpPBl, IOHHMAaHHE 3HAYMMOCTH  MATEMaTHKH I HAy4HO-
TEXHHUYECKOI0 Ipouecca.

[Ipeanonaraercs peasn3oBath KOMIIETEHTHOCTHBIH, JTHYHOCTHO-OPHEHTHPOBAHHBIH,
AeATeIbHOCTHBIH MOAX0bI, KOTOPbIE ONPEACSIOT 3aa4H 00y UeHH:

e npuoOpeTeHHe 3HAHMIT H YMEHHIl JUIS MCIIOIB30BAHUSA B NPAKTHYECKON JCATENIBHOCTH U
MMOBCEIHEBHOH KH3HH,

e oOBIaZeHHE Croco0aMH  T03HABaTeNbHOM, WHOOPMAIMOHHO-KOMMYHHKAaTHBHOH U
pedIeKCUBHOMN JEATEIbHOCTH

e OCBOGHHE NO3HABATEIbHOH, WH(OPMAIMOHHOM, KOMMYHMKAaTHBHOM, peQIeKCHBHOH
KOMIETeHIIUAMH

e OCBOEHHME OOLIEKYJIBTYPHOM. MPaKTHYECKOH MaTeMaTHYecKOH, COLMaIbHO-THYHOCTHOH
KOMITETEHIIUSAMHU, YTO Ipero/iaraer:

- obwexyremypuyio komnemenmuocme (GopMupOBaHHE MNpe]CTaBAeHHH 00 HIesX H
METOJaX MAaTeMaTHKH, O MaTeMaTHKe KaKk YHHMBEPCAJIbHOM A3BIKE HAYKH, CpEICTBE
MOJIEJIMPOBAHNA SIBJICHUH M mpoueccoB; (HOpMHPOBAHHE TMOHHMAHHA, YTO TEOMETPHYECKHE
(bopMBI SBJISIOTCS HACATH3UPOBAHHBIMH 00pa3aMu pealbHbIX 00BEKTOB);

- APARMUYECKYIO MAMEMAMULECKYIO KOMNEMEHMHOCMS (OBJIGICHHE S3bIKOM [€OMEIPUH B
YCTHOI M NHCbMEHHOM Gopme, reOMETPHUSCKHMH 3HAHHAMH U YMEHHAMH, HEOOXOAMMBIMH 11715
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M3yueHHs LIKOJBHBIX ~ECTECTBCHHO-HAY4HBIX JMCIMIUTHH,  OBJAJEHHMs TPaKTHYCCKUMH
HABLIKAMM  HMCTIO/b30BAHMA TEOMETPHYECKHX ~HHCTPYMEHTOB ans  w3o0pakeHus QuUryp,
HaXOXKIEHHs MX Pa3MepOB);

- COYUANLHO-TUHHOCMHYIO  KOMNEMEHMHOCMb (pa3BUTHE JIOTHYECKOro  MBIILICHHS,
ATTOPUTMUYECKOH  KyJIbTYpbl, MPOCTPAHCTBEHHOTO BOOOpaKCHUS, HMHTYHLHH, KOTOPBIC
HEOOXOAMMBl U NPOAO/UKeHHs oOpasoBaHus H - JUId CaMOCTOATEJIbHOH  1€ATCIPHOCTH;
dopMuUpOBaHHE YMEHHs IPOBOJIUTE apryMEHTAIHIO cBOEro BbIOOpa MM XOJa pelIeHns 3a/1a4H,
BOCMHTAHHE CPEACTBAMH MATEMAaTHKH KyJbTYphbl JIHYHOCTH yepe3 3HAKOMCTBO C HCTOPHECH
reoMeTpHH, IBOJIIOLHEH F€OMETPHICCKHX ujeit).

[eoMeTpHs ABISETCS OJHMM H3 OMOPHBIX MPEIMCETOB OCHOBHOMN LIKOJIBI: OHA OOecreyHBaeT
H3ydeHHe JAPYTHX AMCIHMIUTHH. B rmepsyio ouepelb 5TO OTHOCHTCA K mpeaMeTaM eCTeCTBEHHO-
HAyYHOTO IMKJIA, B YACTHOCTH K (PH3HKE.

Baxuelimedl 3ajaueil [IKOJABHOrO Kypca TEOMETPHH ABISCTCS  pasBHTHE JIOTHYECKOT 0
MBILIICHHS Y4alIuXCs.

Onucanue MecTa yueGHOro npeaMera B yueOHOM miaHe.
Yuebuntii npeaver «'eomerpus. 7-9 KIace» OTHOCHTCSH K obpasoBaTe/bHOIl 001aCTH
«MaTeMaTHKa»,
B yue6Hom mmane MBOY COII Ne 10 nHa u3yuyeHHe reOMETpHH B 7-9 knaccax oTBOAHTCS 68
YacoB M3 pacyeTa 2 4 B HEJIEN0 B TCYCHHE KAKJIOro rozia oGyuenus, Beero 204 gaca. [Tporpamma
paccuutana Ha 3 roaa (201 8-2019, 2019-2020, 2020-2021 yueGuple roasy). B mporpammy
W3MeHeHHi BHECEHO He Ob110. YpoBeHb 00y4eHns — 6a30BbIi

Onucanne MATEPHAILHO-TEXHHYECKOT0 ofecnevenisi 00pa3oBaTeILHOr0 Npouecca.
1. Vue6nuk. eomerpusi: 7 — 9 k. / JI. C. Atanacsn, B. @. byty3os, C. b. Kanomues # Jp. —
M.: IIpocsewienue, 2018.
2. Tloypounble pa3paboTKH 110 reoMeTpHH 9 Kacce: K yueOHUKY JI.C. AraHacsiHa 4 Jp.
«Teomerpust 7 — 9 kaacen» / [appunosa H.®. — M.: Uznatensctso «Bako», 2019
3. [eomeTpus. 3agauy Ha TOTOBBIX HYEPTEKAX. 7-9knacc.D.H.banasu: M3n1arenbeTBO
«®ennxen, 2013

Vyebuble moco0us A8 y4alnxcs:
1.TeomeTpus 7-9. Yuebuuk 115 001meodpa3oBaTebHbIX yupesxnennit/ JI.C. AtanacsH u ap. M.
[Tpocsemenne, 2018.



JIMYHOCTHBIE, MeTanpeaAMeTHbIE H npeaMeTHblE pe3yJjbTaThbl 0CBOEHHH cojiepRaHHHA Kypca

[lporpamma  ofecreyuBaeT — AOCTHXEHHE  CICAYIOLIMX pe3y/ibTaTOB ~ OCBOCHHSA

o6pa3oBaTe/IbHOH MpOrpaMMbl OCHOBHOT'O obuiero odpa3oBaHus:

1)

2)

3)

4)

5)
6)
7)

8)

1)

2)

4)

5)

6)

JUYHOCMHBLE!

hopMHpOBaHHE OTBETCTBEHHOIO OTHOUICHHS K YICHHIO, TOTOBHOCTHU H
crocoOHOCTH 00yHaOUIUXCs K CAaMOPa3BUTHIO U camM000pa30BaHUIO HAa OCHOBE
MOTHBALMHK K OOYUEHHIO M 110 3HAHHIO, BHIOOPY JaNbHEHIIEro o6pasoBaHus Ha 0ase
OPUEHTHPOBKH B MHpe mpodeccHi u npodeccHOHaTbHBIX NPEANOYTeHHH,
0CO3HAHHOMY MOCTPOEHHIO HHMBULY aTbHOH o6pa3oBaTe/bHOH TPAEKTOPUH C YUETOM
YCTOHYHBBIX MO3HABATEIbHBIX HHTEPECOB;

dGopMHpOBaHHeE LEJIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH H 00MIeCTBEHHOM MPAKTUKH,

hopMHpPOBAHHE KOMMYHHKATHBHOH KOMIIETCHTHOCTH B oOIIEHHH U COTPYIAHHYECTBE
CO CBEPCTHHKAMH, CTAPIIHMH U MJIAAIIHMHI B oOpasoBare/bHOM, 00IECTBEHHO
[ONe3HOM, y4eOHO-HCCIeI0BaTeIbCKOI, TBOPUECKOH 1 APYTUX BUAAX ACATEILHOCTH,
yMeHHE SCHO, TOUHO, FPAMOTHO H3JIaraTh CBOH MBICIH B YCTHOM U MHCBMEHHOH
pedH, MOHMMATh CMBIC] MOCTABICHHON 3a/1a4H, BRICTPAHBATE apryMEHTALHIO,
PUBOANTH MPHMEPHI U KOHTPIIPHMEDBDIL;

KPHTHYHOCTDH MBILIJICHHSA, YMEHHE PACIO3HABATh JIOTHYECKH HEKOPPEKTHBIC
BBICKA3bIBAHHS, OTJIHYATH [HIIOTE3Y OT (aKra;

KpeaTHBHOCTb MBILITCHUS, HHULHATHBA, HAXOAYHBOCTE, AKTHBHOCTB MPH PELICHHH
reoMeTpHYeCKHX 3a1a4;

yMeHHe KOHTPOJIMPOBATh IIPOLECC H Pe3yIbTaT y4eOHoi MaTeMaTH4YeCKOH
JeATEIbHOCTH,

CIIOCOBGHOCTD K SMOLHOHAILHOMY BOCHPUATHIO MaTeMaTHYECKHX 00beKTOB, 3a1a4,
pelICHU, pacCyKICHUH;

Memanpeomemuble:

yMEHHME CaMOCTOSITE]bHO IMIaHHPOBATH AIbTEPHATHBHBIE MYTH JNOCTHKCHHA ueneH,
0CO3HAHHO BbIOMpaTh HauGosee SPdeKTHBHBIC CMOCOOBI pelleHHs YYeOHBIX H
no3HaBaTeIbHBIX 3a/1a4;

yMeHHEe OCYIIECTBIATh KOHTPOIb [0 Pe3yJIbTaTy H 110 Crocody AeHcTBUA Ha YPOBHE
NPOM3BOJBLHOrO BHUMAHHUSA H BHOCHTH HEOOXOANMbIE KOPPEKTHBBI;

yMeHHE aJeKBaTHO OLEHHBATH NPABHIBHOCTD UM OLIHOOYHOCTH BBINOTHCHHS
y4eOHOl 3a1auu, €€ 00BeKTHBHYIO TPYAHOCTh H COOCTBECHHBIC BO3MOKHOCTH eé
peleHus;

0CO3HaHHOE BIaJeHHe JOrHYeCKUMH AeHCTBHIMH ONpe/eleHns OHATHH,
06061IeH s, YCTAHOBJIEH S aHAIOTHH, KiaccHpHKallui Ha OCHOBE
CaMOCTOATEIBHOTO BEIOOPA OCHOBAHUH H KPHTEPUEB, YCTAHOBJICHHA POIOBHAOBBIX
CBA3EH;

yMEHHE YCTaHABINBATh IPHUMHHO-CIIECTBEHHbIC CBA3H, CTPOUTH JIOTHYECKOE
paccysKaeHHe, yMO3aK/IloueHHe (MHIYKTHBHOE,

NeAYKTHBHOE M 10 QHAJIOTHH) H BBIBOBL;

YMEHHE CO3/1aBaTh, IPUMEHATH U NPeoOpa30BbIBATh 3HAKOBO-CHMBOJIHYECKUE
CpeCTBA, MOACIH H CXEMBI IS pelleHHs y4eOHBIX H MO3HABATENbHBIX 3a1a1;
CMBICIOBOE YTEHHE;

yMEHHE OPraHH30BbIBATh y4eOHOE COTPYIHHYECTBO U COBMECTHYIO AEATEIBHOCTD C
YYHTENEM U CBEPCTHHKAMH: ONpPeNeNaTh LeIH, pacnpeensTs QyHKIHH H pOJIH
yY4aCTHHKOB, 00LIHe crocobsl paboThl; yMeHHe paboTaTh B IPYNIeE: HAXOAUTH obmee
pelleHHe M paspeuiats KOHQIMKTH Ha OCHOBE COrJIacOBaHHsA MO3HIHHA H yueTa

HHTEPpECOR; CAYIIaThL napTHépa; (bﬁpM_\,-'IalOBaTb_ aprymMeHTHpoOBaTh H OTCTAHBATh
cBOE

MHEHHE!



9) GopMupoBaHKe U pa3BUTHE yueOHOI U 0011EN0AB30BATEILCKON KOMIIETEHTHOCTH B
0671aCTH HCIOIb30BAHHA HHPOPMALMOHHO-KOMMYHHKAIIMOHHBIX TEXHOIOTHH (UKT-
KOMIIETEHTHOCTH);

npeomemubie: ~

1. mepBOHAuaibHBIE NPEACTABICHUS 00 HAEAX U O METOJaX MAaTEMATHKH KakK 00
VHHBEpCalbHOM A3bIKe HAYKH M TEXHUKH, O CPEACTBE MOJCIUPOBAHHS ABICHHH H
MpPOLIECCOB;

2. YMeHHE BHAETh MaTeMaTHUECKYIO 3aJauy B KOHTEKCTe MpoOIeMHOl CHTYalluu B
JAPYTUX AUCUHUIUTHHAX, B OKPYKAKOIIEH KHU3HH;

3yMeHHe HaXOAUTh B Pa3IHYHbIX HCTOUHHKAX HHGOpMALMIO, HEOOXOAUMYIO 1A
pellleHHs MaTeMaTHYeCKHX npobieM, U MpeJICTaBIsTh €& B MOHATHOH Qopwme;
NPHHUMATh pPeLIeHHE
B YCJIOBHSX HEMOJHON M W30BITOYHOM, TOYHOH U BEPOSITHOCTHOH MHGOPMALIHK;

4. yMeHHe IOHUMATh M HCIOJIB30BATh MATEMAaTHYECKHE CPEACTBA HATISAAHOCTH
(PMCYHKH, YepPTEeKH, CXeMBbl U Jp.) A HITIOCTPAllMH, HHTEPIpEeTallHH,
aprny:HTaumi;

5. yMEeHHe BBIIBUTaTh FMIIOTE3bI IPH PEIICHNH YUeOHBIX 3a/1a4 U MOHHMATh HEOOXOIUMOCTh
MX MPOBEPKH;

6. yMeHHe NPUMEHSTh MHIYKTHBHbIE U JIelyKTHBHbIE CIOCOOBI PACCYKIEHHUHN, BUIETh
pasIHyYHbIe CTPATEruy pelleHus 3a1a4; MOHUMaHue CYLIHOCTH aJIrOpUTMHYECKUX
NpeANnuCcaHuii 1 yMeHHe 1elCTBOBATh B COOTBETCTBHHU C MPEI0KEHHBIM aITOPHTMOM;

7. YMEHHE CaMOCTOSITE/ILHO CTABUTD L1€JIH, BBIOUpATh U CO3/1aBaTh AITOPHTMbI /Il PELICHHUSA
yyeOHBIX MaTeMaTHYeCKUX npodiem;

8. yMeHHe MIIaHHPOBATh U OCYLIECTBIATH JeATEIbHOCTb, HAIIPaBJICHHYIO Ha pelIeHHe 3a1a4
HCCJIe/I0BATENIBCKOIO XapakTepa:

9. osnaseHue 0a30BBIM MOHATHIHBIM aNapaToM 10 OCHOBHBIM pa3jesiaM COAepIKaHHS;
npeJcTaBjieHne 00 OCHOBHBIX H3YUYaeMbIX MOHATHAX (YHCII0, reoMeTpuyeckas Gpurypa) Kkak
BXHEHIINX MAaTEMaTHYECKUX MOJIEISIX, MO3BOJISIOIINX OMUCHIBATE H H3Y4YaTh peabHbIe
MPOLECCHI U SABJICHHS;

10.  ymenue pabotath ¢ reOMETPHYECKHM TEKCTOM (aHAIH3HPOBATH, U3BJIEKATH
Heo0X0AMMYI0 HH(OPMALINIO), TOYHO H IPAMOTHO BBIPaXKaTh CBOM MBICJIM B YCTHOH U
ITMCBMEHHOI peYu ¢ NpUMEHEHHEM MaTeMaTHYeCKOH TePMHHOJIOIHH H CHMBOJTHKH,
MCII0/Ib30BATh Pa3/IMYHbIC A3BIKH MAaTeMaTHKH, IPOBOAUTH KIacCH(UKALNH, TOTHYECKHE
O6DCHOB&HH)L JOKa3artce/ibCTBa MaTeMalHYCCKHX y'I'BCp}K,ﬂCHHﬁ;

11. oBrnazeHHe HaBBIKAMH YCTHBIX, THCbMEHHBIX, HHCTPYMEHTAIbHBIX BEIYHCIICHUIH;

12.  oBiajgeHHe reOMETPHYECKHUM A3BIKOM, YMEHHE HCII0JIb30BaTh €ro IS OMHCaHHS
NPeIMETOB OKPY KAIOLIEro MUpa, Pa3BUTHE NMPOCTPAHCTBEHHBIX MPeACTaBIECHHI U
H300pa3suTeIbHBIX YMEHHUI, NpHoOpeTeHe HABBIKOB FeOMETPHYECKUX MOCTPOCHHIA;

13.  ycBoeHHe CHCTEMATHYECKHX 3HAHHUIT 0 MIIOCKUX QHIypax H HX CBOHCTBaXx, a TAKKe HA
HarJISHOM YPOBHE — O MPOCTEHIINX IPOCTPAHCTBEHHBIX Te/1aX, YMEHHE IPHUMEHSATh
CHCTEMAaTHYECKHE 3HAHUS O HUX JUIsSl peLIeHUs FeOMETPUUYECKHX H MPaKTHUECKHX 3a71a4;

14, yMmeHue U3MEpPATH JJIHHBI OTPE3KOB, BEJIMUHHBI YIJIOB, HCIT01630BaTh (OPMYJIBI 11s
HAaXO0XJIEHHUs TIEPUMETPOB, MIolael H 00bEMOB reOMeTPUYECKHX QHTIYp;

15.  yMeHHe NpHUMEHSTh H3YUYCHHBIC MOHATHS, pe3yIbTaTbl, METOABI /IS PELICHUS 3a1a4
MPaKTHYECKOr0 XapaKTepa H 3a71a4 U3 CMEKHBIX JUCUHUILIHH C HCIOJIb30BAaHUEM MTPH
HEeO0OXO0IMMOCTH CIPABOYHBIX MAaTEPHAIIOB, KAlIbKYJISTOPA, KOMIIBIOTEPA.

[Tranupyembie pe3y ibTaThl H3YUeHHSI Kypca reomMeTpun B 7-9 kiaccax.
Harnaanaa reomerpusa

BhIyCKHMK HAYYMTCS: PACNIO3HABATh HA YePTekax, PUCYHKAX, MOJIENISIX U B OKPYIKAIOLIEM MUpPe
[UIOCKHE M TPOCTPAHCTBEHHBIE reoMeTpHueckHe (Urypbl; pacno3HaBaTh pa3BépTKH KyOa,
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[PSAMOYTOJIBHOTO Mapajliesenunea, NpaBH/IBHON ITHPAMU/IBL, IMIHHIPA U KOHYCA, onpeeniTh
1O MMHEHHBIM pa3Mepam pa3BEpTKH QHIypbl JMHeiiHble pa3Mepbl caMoi QUrypbl 1 Hao0opoT;
BEIYHCIISTD 00BEM MPSMOYTOIBHOTO Mapaslie/enuiea.

BBINYCKHUK _IOJYYHT _BO3MOXKHOCTD:  BBIYHCIATE 00BEMBI [IPOCTPAaHCTBEHHBIX
reoMeTpHUYECKUX (DUTyp, COCTABNCHHBIX M3 MPAMOYTOJIBHBIX Mapa/Lie/Ienune10B; yriyouTh i
pa3BUTh MPEICTABEHHs O MPOCTPAHCTBEHHBIX reoMeTpHYECKHX (Urypax; MPUMEHATE MOHATHE
pa3BEéPTKH JUIst BLINOJIHEHHS paKTHYECKHX pacuyéToB.

[eomerpuueckne Gurypbl

BellyCKHHUK HAYUYHTCH:

ONB30BATbCA A3BIKOM TEOMETPHM JUIs OMHCAHMHsA IMPEAMETOB OKpY Kalolero MHpa H HX
B3aUMHOTO PACIOIOKEHHU,

pacrio3HaBaTh W HM300pakarh Ha HEpPTEHAX M PHUCYHKaX Te€OMETpHYECKHE ¢burypsl M HX
KOH(UTYpaLIHH;

HAXOJWTh 3HAYEHMS JUIMH JIMHCHHBIX 3JICMCHTOB uryp W MX OTHOIUCHHS, TPALyCHYIO MEPY
yrmos or O no 180° mpuMeHsis ONpPEAC]CHHA, cpoifcTBA M mNpHU3HAaKW Quryp M HX
3J1eMeHTOB,0THOLIEHHs GHUIyp (PaBeHCTBO, noaoOue, CHMMETPHH, TMOBOPOT, napauieIbHbIH
MepeHoc);

onepupoBaTh Ha 6a30BOM YPOBHE MOHATHAMU reoMeTpHYECKHX QUryp;

OnepupoBaTh C HAYATbHBIMH MOHATHAMH TPUTOHOMETPHH H BBINOJHATE JJIEMEHTAPHBIC
onepanuy Hal QyHKIUSIMH YIJIOB;

peliaTh 3ajJaud Ha JIOKa3aTesbCTBO, OMMpadich Ha u3ydeHHble CBOHCTBA QHUIYp H OTHOLIEHUH
MesKly HUMH H [IPHMEHSs H3YUEHHDBIC METOIbI 10KA3aTE/bCTB:

pelaTh HEeCI0KHbIE 3a/a4i Ha MOCTPOCHUE, MPUMCHIA OCHOBHbIE aITOPHTMBI ITOCTPOEHHS C
[TOMOIIBIO LMPKY IS H JIMHEHKH]

pelaTh IJIAHKMETPHYECKHE 3a71a4l HAa HAXOKICHHE reOMETPHUECKHX BEJHYMH Mo 00pasuam
WJIH aITOPUTMAaM, peliiaTh MPOCTEHIINE MTAHNMETPHHECKUE 3a/1a9H B IIPOCTPAHCTBE.

u3BIeKaTh HHOPMAIIMIO O FeOMETPUYECKHX (QHIypax, Npe/CTaBICHHYIO Ha yepTexax B SBHOM
BHJIE;

MPUMEHSTH ISl peLIeHHs 3a/1a4 FeOMETPHYCCKHE daxThl, ecH YCI0BHS UX TPUMEHEHHS 3a/1aHbl
B ABHO# (opme;

BpInyCKHHK MOJYYUT BOSMOIKHOCTD!

OBJaZeTh METOMAMH pelleHHs 3a7ay Ha BBIYHCICHHA H J0Ka3aTelbCTBa: METOAOM OT
IPOTHUBHOTO, METOJOM monobus, Meromom mepebopa BapHaHTOB M METOIOM
reoMeTPHYECKUX MECT TOUEK;

NpHOOPECTH OMBIT NPHMEHCHHA anre6panyeckoro H TPHrOHOMETPHYECKOTO annapara i
Wei JABHIKEHUS MPH pelIEHUH FeOMETPHUYECKHX 3a1at;

oBnajeTh TPAAMUMOHHON CXeMOH pemleHHs 3aaay Ha MOCTPOCHHE ¢ MOMOUIBIO
LUPKYJs W IMHEMKU: aHaIn3, NOCTPOEeHHE, 10Ka3aTEILCTBO H Hccae0BaHue;
HAyYUThCs pellaTh 3ajJa4yu Ha MOCTPOCHHE METOIOM reoMeTPHYECKOro MeCTa TO4YEK H
METOIOM MOJ00HS,

npuoOpecTH OMBIT HCCIEJI0BAHNS CBOICTB TIIaHUMETPHUYECKHX (UIyp € MOMOIIBIO
KOMITBIOTEPHBIX NPOTpaMM;

NPHOOGPECTH OMBIT BBIMOIHEHUS IPOCKTOB MO TEMaM: «'eoMeTpHUeCKHe Npeodpa3oBaHus
Ha mmockocTH», «[locTpoenne 0Tpe3KoB M0 GopMyIen:

HAYUHTBCS HCIIONb30BaTh CBOHCTBA I€OMETPHYCCKHX (uryp juisi pelieHus THIOBBIX 3ajad,
BO3HMKAIOLIMX B CHTYALHAX MOBCCIHEBHO# XU3HH, 3a/1a4 MPAKTHYECKOro CONACP KaHHU.
OTHOMIEHHS

BbIIVCKHHK HAYYHTCS: OEpHpOBaTh Ha 0a30BOM YPOBHE MOHATHSMH: PaBEHCTBO ¢uryp, paBHbie
(bnrypm, PABSHCTRO TPeyromkHUKOR, napamieabHOCTh MPAMBIX, MEPHNEHAUKYIIPHOCTD NMPAMBIX,
yI7IbI MEXK/IY MPSMBIMH, NEPIEHINKYIAP, HAKIOHHAN, TPOCKIIHA.




BLINYCKHHK [IOJIYYHT BO3MOMKHOCTB: HCIIOJIb30BATH OTHOIIECHMS /I PEIIEHHS MPOCTEHIINX
3a/1a4, BO3HUKAIOLIMX B PealbHOM JKU3HH.

["'eomeTpHYeCKHE OCTPOEHHS

BEIMYCKHUK HAYuuTCs: W300pakaTh THIOBbIE MIOCKHE QUIYPbl U QUIYPbl B IPOCTPAHCTBE OT
PYKH H C IOMOIIBK HHCTPYMEHTOB.

BBIHYCKHHK MOJIVYUT BO3MOMKHOCTBL. BBINOJIHATH npocmﬁmue MOCTpOEHHA Ha MECTHOCTH,
HeoOXO0IUMbIE B peabHON KHU3HH.

eomeTpuyeckHe npeodpas’oBaHus

BBIMYCKHUK HAYYHTCS: CTPOUTH GUIYPY, CHMMETPHUHYIO JaHHOH (HUIrype OTHOCHTEIBHO OCH H
TOYKH.

BRINVCKHHK M0JYYHT BO3MOKHOCTh: PAaclio3HaBaTh ABMKEHHE OOBEKTOB B OKPYIKAIOIIEM MHPE;
CHMMETpHYHbIE (GUTYPBI B OKPYIKAIOLIEM MHPE.

H3mepenne reoMeTrpuyeCKHX BeJTHYHH

BBITYyCKHUK HAYYHTCSH:

HCIOJIb30BaTh CBOMCTBA H3MEpPEeHHMs JUIMH, IUIOLIAJeH H YIVIOB NpH pELIEeHHH 3aj1ad Ha
HAXOJ/EHHe [UIMHBI OTpPe3Ka, JUTMHBI OKPYKHOCTH, [UIMHBI JYyrH OKDPYKHOCTH, IpaayCHOH
MEDBI YIJIa;

BBIUMCISTh JUIMHBI JIHHEHHBIX 3/1EMEHTOB (HUIyp M HMX YIVIBL, HCNOIb3ys (OpMYJibl UTMHBI
OKPY/KHOCTH M JUIHHBI JIyTH OKPY’KHOCTH, (hOpMy bl ILIoMmael Guryp;

BBIYMC/IATH IUIOMIAAM TPEYTOIbHUKOB, MPAMOYTOILHHKOB, [apajijiesiorpaMMoB, TparelH,
KpPYTOB H CEKTOPOB;

BBIYMCIIATH JUTHHY OKPY/KHOCTH, JUIMHY JIyTH OKPY/KHOCTH

pelaTh 3aa4i Ha J0Ka3aTeIbeTBO ¢ HCMOJb30BaHHEM (OPMYJT UTHHBI OKPY/KHOCTH H JUTHHBI 1yTH
OKPYKHOCTH, (hopMy 1 1omanei Guryp;

pelnarh MpaKTHYeCKUe 3aaut, CBA3aHHbIE C HAXOMICHHEM TeOMETPUICCKHUX BEIHIHH (ucrosne3ys
MPH HEOOXOXMMOCTH CTIPABOYHHKH U TEXHHUECKHE CPEICTBA);

BBINOJIHATE M3MEPEHHE JUIMH, PACCTOSHHH, BEJIHYHH YIJIOB, C MOMOIIBK) HHCTPYMEHTOB UIA
W3MEPEHUH JUIMH H YIJIOB;

MPUMEHATH (OPMYJIBI MEPHMETpa, MIIOUEAH H Oo0beMa, MJIOLAAM MOBEPXHOCTH OTACIBLHBIX
MHOTI'OIPaHHHKOB IPH BBIUMCICHUAX, KOT/Ia BCE JTaHHbIC HMEIOTCA B YCIIOBHH,

npumensts Teopemy ITndaropa, 6a3oBbic TPHIOHOMETPHYSCKHE COOTHOLICHHS IS BBIUHCICHHSA
JUTHH, PACCTOSHHM, MIomaaei B NpocTeHIINX ci1ydasx.

BRINYCKHUK MOJTYYUT BOBMOKHOCTD!

BBIYMCIINTh TJIOMIAAM (UIyp, COCTABICHHBIX M3 JBYX WM Oojiee MPAMOYTrOJbHHKOB,
napaiesorpaMMOB, TPEYTOJIbHHKOB, KPyra U CEKTOpa;

BBIUMCISATH [UIOIIAJAM MHOTOYIOJBHHUKOB, MCIMOJIb3Ys OTHOLUEHHA pPaBHOBEIMKOCTH H
PaBHOCOCTABICHHOCTH,

MpHOGPECTH ONBIT MPHMEHEHHs anreGpandeckoro H TPUTOHOMETPHYECKOrO anmapara u HiaeH
JIBUYKEHHsSI [P PELICHHH 3a/1a4 Ha BBIYHCIIEHHE MJI0LIa/IeH MHOTOY TOJIbHHKOB.

BBIYHCIIATE PACCTOAHHA Ha MECTHOCTH B CTaHIAapTHBIX CHTYyalHAX, aolaiH B HpOCTeﬁH.IHX
CIydasx, TPUMEHATH (POPMYJIBI B IPOCTEHIIHX CHTYALHUAX B IIOBCEIHEBHOH JKHU3HH.

Koopmnartsl

BBIMYCKHHK HAYYHTCH:
BBIYMC/IATH JUIMHY OTpPe3Ka MO KOOpAMHATAM €ro KOHLIOB; BBIYHC/ATH KOOPIAMHATBI CEPEAMHBI
OTpe3Ka;
HCITIOJIL30BATH KOOpIII‘IHaTHLIFI METOa A1 U3YVUEeHHUHA CBOWMCTRB NpAMBIX U OKDYX(HOCTeﬁ;
OnpeensTh NPUOIMKEHHO KOOPAMHATBI TOYKH MO ee H300paXeHHIO Ha KOOpAHHATHOH
IIJIOCKOCTH
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BhinyCKHHK [OJYYUT BO3MOKHOCTD!
0BJaJeTh KOOPAHHATHBIM METOIOM PELICHHS 3a71a4 Ha BRIMUC/ICHHE 1 JI0Ka3aTesIbCTBO;
NpHOGPECTH  OMBIT ~ HCTOJB30BAHHSA  KOMIIBIOTEPHBIX mporpamMM I aHauu3a YacTHBIX
¢c/ly4aeB B3aUMHOTO PAcroIOKeHus OKPY/KHOCTEH M IPSMBIX;
pHOOPECTH OINBIT BBIMOJIHEHHS MPOEKTOB Ha TEMY «[IpuMeHeHHEe KOOPAHHATHOrO METO/a MpH
pelIeHHH 3a/1a4y Ha BBIYHCIICHHE H 10Ka3aTeJIbCTBO Y.

BekTophl

BBITYCKHUK HAYYUTCS:
ONepHpOBaTh C BEKTOPaMH: HAXOMMTh CYMMYy H pa3sHOCTH JIBYX BEKTOPOB, 3aJaHHBIX
reOMeTPUYECKH, HAXOUTh BEKTOP, paBHBIIl TPOH3BEICHHIO 3aJAaHHOTO BEKTOPA Ha THCII0;
HAXOAMTH JUIS BEKTOPOB, 3aJaHHBIX KOOpAWHATAMHM: JUTHHY BEKTOpa, KOOpPAMHATBI CYMMBbI H
Pa3HOCTH ABYX H 00Iee BEKTOPOB, KOOPAMHATHI POH3BEICHHIS BEKTOpA Ha YMCJI0, IPUMEHSS IIPH
HeOOXOIMMOCTH COYeTaTe IbHBII, epeMeCTHTEIbHBIA 1 pacrpe/1e/MTe bHbIH 3aKOHBI;
BLIUMCIISATH  CKAISPHOE TPOHM3BEJCHHE BEKTOPOB, HAXOIMTH  yroil  MEXIy BEKTOpaMH,
yCTaHaB/IMBATh EPIEH/IUKYISPHOCTD MPAMbIX.
BbInyCKHHUK MOJYYUT BO3MOMKHOCTD!
OBIIaIeTh BEKTOPHBIM METOIOM /Ul pelieHHs 3a1a4 Ha BbIYHC/ICHHC H J10Ka3aTeIbCTBO;
MpUOGPECTH OIBIT BBINOJIHEHHS POEKTOB HA TEMY «IIpuMeHeHHEe BEKTOPHOIO METO/a NpH
pelIeHHH 3a/1a4 Ha BBIYHCIICHAE 1 JI0Ka3aTEIbCTBOY.

TpefoBanusi K ypOBHIO M0JAT0OTOBKH YHaIIHXCH
7 kJaace
Jlonxchbl 3Hamy/nonumams: ONpEIC/IeHHe TOUKHM, MPAMOil. OTpe3Ka, Jy4a, yria; eAUHHLbI
M3MepeHHs OTpe3Ka, yINia, ONpe/esieHHe BEpPTHKAIbHBIX H CMEKHBIX YIJIOB, HX CBOHCTBA,
onpeieieHHe MEePIeHUKYIAPHBIX MPAMBIX; ONpPEaC/ICHUE TPEYrOIbHHKA, BHIbI TPeyToJIbHHKOB,
NPU3HAKH PABEHCTBA TPEYTOJIbHHKOB, CBOHCTBA paBHOOEIPEHHOr0 TPEYroabHUKA, ONpPEIeICHNEe
MeJMaHbl, OMCCEKTPHCHI, BBICOTBI OINpEJe/IeHHE MapaleNbHbIX MPAMBIX, HX cBoiicTBa H
NPH3HAKK; COOTHOLIEHHE MEXKIY CTOPOHAMH M YIJIaMH TPEYToJbHHKA, TEOPEMy O CyMME yIjoB
TPeyroJbHHKA; ONpe/eIeHHE IPSIMOYTrOIbHOI0 TPEYroJIbHIKA, ero CBOWCTBA U NIPU3HAKH.
JlonxcHbl ymentb: 0603HAYATh TOYKH, OTPE3KH U IIPSIMBIC HA PUCYHKE, CPABHUBATE OTPE3KH H YIIbI,
¢ TIOMOLIBIO TPAHCIOPTHPA MPOBOIMTE GHCCEKTPUCY yIIla; H300paXarh NPSIMO, OCTpBIii, TYIOH H
pa3BepHYTBIH YIUIbl; H300pakaTh TPEYTOIBHHKH U HAXOIWTh UX MEPHMETP; CTPOHTH OHCCEKTpHCY,
BBICOTY H McaHaHy TpeyD OJIbHUKA; JOKa3LIBATL IPH3HAKH PpaBCHCTBA TPEYTroJIEHUKOB, MOKA3LIBATH
HAa PHCYHKE Mapbl HAKPECT JIGKALIMX, COOTBETCTBEHHBIX, OJHOCTOPOHHHX YIJIOB, AOKa3bIBaTh
NPH3HAKK MapaUIebHOCTH JBYX MNpAMBIX; 0Ka3blBaTh TEOPEMy O CyMME yIJIOB TPEyroabHHKA,
3HaTh , KAKOH YyIrONl HAa3biBAeTCs BHEIIHMM YIVIOM TPEYTOJIbHHKA; [PHMCHSATH TIPH3HAKH
MPSMOYTOMBHBIX TPEYTOIBHHKOB K PELICHHIO 3a/1a4; CTPOUTD TPEYTOIBHHKH 110 TPEM S/IEMEHTAM.
Jloasicibl 61a0ems KOMNEMeHUAMU: TIO3HABATEILHOH, KOMMYHHKATHBHOH, HHPOPMAIIMOHHON H
pedIeKCUBHOM.
Cnocodel petuants cedyiouiIe HeU3HeHHO-NPAKMUYEeCKUe 3a0a4u; CaMOCTOATEILHO npuodpeTaTh
M TPUMEHSTh 3HAHMS B PA3IHYHBIX CHTyauusx, paboTaTh B TPYIIAX, apryMEHTHpOBaTb H
OTCTAMBAThL CBOIO TOUKY 3PEHHMS, YMeTh CIyLIATh APYTHX, M3BIeKaThb y4eOHYIO HHoOpMaLUIO Ha
OCHOBE COINOCTABUTEJBHOIO aHaIM3a OOBEKTOB, IM0JIb30BATHCS TPEIMETHBIM  YKA3aTe/IeM,
SHIMKJIOME e W CIPABOYHAKOM [Ulsl HAXOKIEHHs HHpOPMALMH, CaMOCTOATEIbHO JeiicTBoBaTh B
CHTYyalMsAX HEONPeIeJICHHOCTH MPH PEIIeHHH aKTyallbHbIX VI HHX npo0dJeM.

8 kiace

Jloaxcrol 3namy/nonumame: HavaibHble NOHATHS M TEOPeMbl reOMETPUH. MHOrOyroJIbHHKH.
Yerripexyronsuuk. [lapanienorpaMm. ero CBOHCTBAa M Mpu3Hakd. IIpAMOYroIbHHK, KBaapat,
pomG, MX CBOiicTBa M IpH3HAKW. Tpareuus, paBHOOEIPEHHAS TPANELHs. MHOroyroJbHHKH.
Brmykible MHOTOyrofbHuki. CyMMma YIJIOB BBITYKIOTO MHOTOYrojbHHKa. Brucanmbie M
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ONMMCAHHbIE MHOTOYroJbHUKH. [IpaBuiibHBIE MHOTOYTOIbHHKH. OxpyskHocTs M Kpyr. LleHTp,
paauyc, anamerp. Jlyra, xopaa. [leHTpasbHbIi, BIMCAHHBIA YTOJ; BEIHUHHA BIIMCAHHOTO yTja.
B3anMHOe pacroioKeHHE MPSIMOH M OKPYKHOCTH, JBYX okpyskHocTtell. KacarenpHas U CeKyllas
K OKPYKHOCTH, DPaBEHCTBO KacaTelbHbIX, MPOBEACHHBIX M3 ONHOH TOYKH. MeTpUyYecKue
COOTHOIIEHHS B OKPYKHOCTH: CBOHCTBA CEKYILHX, KacaTe/IbHBIX, XOPA. OKpyKHOCTb, BIIHCAHHAsA
B TpEyrOJbHHK, H OKPY/KHOCTb, OIHMCaHHAs OKOJIO TPEyrolbHHKA. BrnucaHHble M ONHCaHHBIC
YeThIPeXyroJbHHKH. BrucaHHble M ONHMCAHHBIC OKPYIKHOCTH NpaBH/ILHOTO MHOTOYTrOJbHHKA.
Har/sHple NpeACTaBIEHHs O NMPOCTPAHCTBCHHBIX TEIax. kyOe, mapauielenumnese, npusme,
nupamuze, ape, cdepe, KoHyce, MHIHHIPE. [Ipumepsl cedenuit. IIpumepsl pasBepTOK.
Tpeyrosnpuuk. Teopema Daseca. [Toj06He TPeyroJbHHKOB; KOdGQULHEHT noaobus. [Ipu3Haku
nonobus  TpeyroapHuKoB. Teopema [udaropa. [Ipu3HakH paBeHCTBA MPAMOYTOIBHBIX
TpeyroabHUKOB. CHHYC, KOCHHYC, TAHTEHC H KOTAHIEHC OCTpPOro yrja MNpAMOYTrOIbHOTO
TPEyroJbHHKA H YIJIOB OT 0° no 180°; mpuBeneHHe K OCTpOMY yriy. 3ameuaTesbHbIC TOUKH
TpeyroJbHUKA: TOUKH MepeceyeH s CepeMHHBIX MEPHCH/INKYIIPOB, OUCCEKTPUC, ME/IHaH.
Vi3MepeHue reoMeTpHYECKUX BeuunH. Jlnnna JIOMaHOI, MepUMETP NMPSIMOYTOIbHHKA.

[ToHsITHE O TUIOMIAAH IUIOCKHX (GUryp. PaBHOCOCTaB/ICHHEIE M PABHOBE/IHKHE ¢urypsl. [Tnomans
npaMoyronbHuka. Ilnomans mapauienorpaMma, TpeyrojlbHHKa H tpaneuun. CBs3b MEXKIY
[IOMIAISIMH [TOI00HBIX QHTYP.

[eomerpuueckue npeodpasopanust. CHMMETpHS (uryp. Oceas u LIEHTPaIbHAA CHMMETPHH.
Jlonscubl  ymemp:  TIONB30BATHCS  EOMETPHYECKMM  A3BIKOM  JUIA  ONMHCAHHA NpeaIMeTOB
OKpY’KalOIIero MHpa; pacro3HaBaTh TE€OMETPHUICCKHE ¢Gurypsl, pasaMuarth HX B3aUMHOE
pacrosoKenue; n300pakarb reoMeTpPHIECKHe (hurypbl, BBINOJIHATH YEPTEXKH M0 YCIOBHIO 3a/ayH;
OCYLLECTBIATH NpeodpasoBaHis (Uryp. BerMHCIATE 3HAYCHHS TEOMCTPHUUCCKHX BETHIHH (i,
YIJI0B, IUIONIAzief),B TOM 4YHcie J[Id YIJIOB  OT 0° no 180% omnpezeNATh 3HAYCHHS
TPUrOHOMETPHYECKHX (DYHKUMI 110 3a71aHHBIM 3HAUCHHSM YIJIOB; HAXOIUTH CTOPOHBI, yIabl ¥
MIOMAIH TPeyroJbHUKOB, [UIMHBI JIOMAHBIX, JYI OKPY’KHOCTH, onaaed  OCHOBHBIX
reoMeTpudeckux GUryp v Guryp, COCTaBJICHHBIX H3 HHX.

Pemarh reoMeTpHUYecKHe 3a/auM, OMMPAsCh HA M3yYEHHbIC CBOMCTBA Guryp U OTHOIIEHHH
MEXKIY HHMH, TpPHUMEHAA  JONOJIHHTE/IbHBIC — [OCTPOCHHS, anreOpavyeckuii — anmapar,
coobpakeHHsi cHMMeTpHH. [IpoBOMMTL [OKa3aTelbHbIC PACCYKACHHS TNpPH PELICHHH 3a1at,
MCIIONB3ys M3BECTHbIe Teopembl. Pemarts npocrteifliie IUIAHHMETPHUYECKHE 3al1a9d B
NPOCTPAHCTBE.

Jlonicnvr enadems KomnemeHuuamu: YueOHO-TI03HABATEIbHOMH, 1IEHHOCTHO-OPHEHTHPOBAHHOM,
ped)IeKCHBHOI, KOMMYHHKATHBHOI, HH(OPMALHOHHOI, COLMATTEHO-TPY/IOBOM.

Henonvzoeams npuobpemennsie 3HAHUA U YMEHUA 6 NPAKMUYECKOU OeamenyHocmu U
NOBCCOHCEHON MHCU3HU: U OMHMCAHHMS PEalbHBIX CHTYAllMH Ha A3bIKE TEOMETPHH; pacHeToB,
BKJIFOUAIONIMX MPOCTEHIINE TPUTOHOMETPHYECKHE (HOPMYJIBL; PEIICHHS I€OMETPHUCCKHX 3a/ad C
MCIIONb30BAHHEM TPMTOHOMETPHH. PelleHus MpaKTHYECKHX 3a1ad, CBA3AHHBIX € HAXOKICHHEM
reOMETPHYECKHX BEIMYHH; NOCTPOEHHH reOMETPHYECKMMH HHCTPYMEHTaMH (yMHeiKa, yroJbHHK,
IIUPKYJIb, TPAHCIIOPTHD).

9 kaace

Jonxchvl 3Hamb/nOHUMAMb:

Crieyroliie MOHATHS: BEKTOP, CYMMa M PasHOCTb BEKTOPOB; MPOM3BECHHE BCKTOPA HA THCIIO,
CKaNsipHOE MPOM3BEICHHE BEKTOPOB; CHHYC, KOCHHYC, TAHI'€HC, KOTAHICHC; TeOpeMa CHHYCOB H
KOCHHYCOB; pElleHHe TPEeyrojbHHKOB; COOTHOLICHHE MEXIy CTOpOHaMH H  YyIJaMHu
TpeyroibHuKa. OlnpeieleHHe MHOTOYrOJbHUKA; (HOPMYIBI JUTMHBL OKPYKHOCTH, ILIOUIALA
Kpyra; CBOHCTBA BIIHCAHHON M OMHCAHHON OKPY/KHOCTH OKOJIO MPaBHJIbHOTO MHOTOYTO/IbHHKA;
[OHSTHE JIBUIKEHUS HA MIOCKOCTH: CHMMETPHS, Mapaslle/IbHbIH epeHoc, OBOPOT.

Jloaycuvl  yMemb: TIOJB30BATHCA  TEOMETPHYECKHM  SI3BIKOM VIS ONHCAHMA  TIPEIMETOB
OKpYAIOIMEr0  MWPA: PAClO3HABAaTh TEOMETPHYECKHE GHIYphL, pa3ivyarh KX B3aHMHOC
pacrosoeHHne; W300pakaTh reOMeTpHyecKHe GUIyphl; BRINOTHATH YEPTEKH M0 YCIOBHIO 3a/1a4H,
OCYIIeCTB/IATh NpeoOpasoBanus Guryp. Pacno3Hasare Ha yepTexkax, MOACIAX M B OKpYIKarolen
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oGcTaHOBKE OCHOBHBIC npocrpaucmeuume Tera, w3o0paKaTh ux; B IpOCTEHIIMX cryyasix CTpOUTR
cevenus ¥ pasBepTRA UpOCTpaHCTBBHHblx ten. T1poBOAUTD orepaimy Hal BeKTOpaMH, BBHIYNCTIATD
JUTMHY H KOOPAMHATB pexTopa, yroi MEK/Iy BEKTOpaMH. BoupcATh 3HAUCHHA FeOMETPHUYECKIX
peyMuMH ([UMH, yIiioB, [yIoLANeH, 00BEeMOB): B TOM upene: uts yrios 0T 0° no 180" onpeaeniTh
3Ha4YCHHA Tpuronomerpuqecxux dyHKuuH 10 HAueHUIo OMHOH M3 HUX, HAXOAWTDb CTOPOHBI,
yribl 4 rIoLann TpeyroibHAKOB, JUTMHBI JIOMAHBIX, YT OKPYKHOCTH, nromiazeit OCHOBHBIX
reoMeTpHIeCcKUX uryp 4 duryp, COCTAB/IGHHBIX W3 HHX. pewath reOMETPHUCCKUE 3a1a4H,
onupasich Ha |3yUCHHBIC cpoiictea  uryp H oTHoNIeHHH  MEKIY HUMH, TPAMCHA
JIOTIOJIHUTEIbHBIC [IOCTPOSHHUS, a_qre6pauqecxuﬁ " Tpuronomerpmecmﬁ arnnapaT, CHMMETPHIO-
[IpoBOIUTD 710Ka3aTe/IbHBIC paccyKICHUA ripu pelieHuA zanay, UCronab3ys {3BeCTHBIE TEOPEMBL:
pewath MpoCTEHIINE [TaHAMETPHUECKIC 3a7auy B IPOCTPAHCTEES:

JlonxcHbl gaaoemsb KOMNEMEHWUAMUL uacbopmaunormoi‘i; Komiyﬂm-:amsﬂoi’{;

MaTeMaTHYEeCKO#, no,r_lpaaymeaa}omeﬁ, yro yuaumecs yMeroT HCIONb30BaATh MaTeMaTHYSCKUE
JHAHMS, apntbmemqecmﬁ. anreOpanyecKuii annapar A onucanus M pelieHHd npobiieM
peanpHOl JKH3HH, rpaMoTHO BBINOJIHATD ANrOpPUTMHYECKHE ppeanucanns 1 MHCTpYKUMH H2
MaTeEMaTHYeCKOM marepuane, [10J1530BaTHCA mMaTeMaTH4eCKuMH dopmynamMit NpUMEHATH
npuoOpeTeHHbIC areOpanyeckue npeoOpa3oBaHii 5 q)yﬂlcuuonanbﬁo-rpa(bmecme
npe/CcTaBIeH A i onucanus 1 aHaIu3a 3aKOHOMEpHOCTEH, CylecTByOLHX B OKpYKaloIEM
MHpe 1 B CMEKHBIX npeaMeTax;

counwwo—nnquocmoﬁ. no;lpaz.ymeaaxomei&. yro Yydammecs BIIAfCIOT CTHIIEM MBILILTCHUA,
XapakTepHbIM U MaTeMaThKH, ero aBCTPaKTHOCTBIO, J10Ka3aTeIbHOCTRIO, CTPOroCTbIO, yMeroT
[pUBOUTE apryMEeHTHPOBAHHBIC paccyKAeHAA, nenaTh JNOrHYECKHE 0GOCHOBAHHBIE BBIBOMLBL,
POBOMTH oGobmeHHs W OTKpbIBATH 3aKOHOMEPHOCTH  Ha OCHOBE 4YaCTHBIX npUMEpOB,
yKCIIEpUMEHTA, BUIBMraTh HMoTe3bl, ACHO 4 TOUHO BBIpAXATh CBOH MbIlCTH B YCTHOH H
IUChMEHHOH PeYH;

OB IIIEKY BTy PHOI, nonpasymeﬂammeﬁ, yTO ydaluecs [TOHMMAIOT 3HAYUMOCTD MaTeMaTHKH KaK
HeoTheM/IeMOl 4acTH oG 1LIeueToBeYeCKOl KyJIBTYPbl, po3zeiicTByOLICH Ha apyrue obmnactu
KyJIbTYpbl, TOHHMAIOT, yro (popManbHbIH waTeMaTHueckuii annapat co3aH W pazsuBaeTcd €
[[eJIbI0  paclInpeHUs BO3MOJKHOCTEH €ro npuMeHeHus K peuleHHi0 3214, BO3HUKAIOIHUX B
TEOpUH U TMPAKTHKE, YMEIOT YMECTHO HCII0JIb30BATh MATeMATHUECKYIO CHMBOJHKY:
npeﬂ:\deTHO-MHpOB033p8H‘IeCKOﬁ, noap&)fmeaa}ouieﬁ, 4TO yyaiuecs OHAMAIOT
yHUBEpCATbHBIH XapaKTep 3aKOHOB MaTeMaTHUecKON JIOTHKH, [MPUMEHHUMBIX BO BCEX 001acTaAX
yenoBeueCKOH 1eATeIbHOCTH, pajieloT  npueMami nocTpoeHus  H pccle10BaHuA
vaTeMaTHYeCKHX Mojie/iei npH pelIeHNH MPHKIATIHBIX 3anad.

Henonbsosants NpUOOpEMEHHbIE JHaHUA W yMeHuA 6 npakmu4ecKoit OJeamenpHocmu U
Hn0GCeOHeEHOTl JHeusHu: LA OnucaHus pealbHbIX cuTyalHii Ha A3bIKE reOMETpHH; Uisl pacteToB,
BKJTIOUAIONTMX TTPOCTEHIIHE TPHUIOHOMETPUUCCKHE hopMyIBI; IIPH PELICHIH reoMeTpUUeCKUX 3a/1at
¢ WCMOIB30BAaHHUCM TPUTOHOMETPHH; LA peLeHUs [IPAKTUYECKUX  3alad, CBA3AHHBIX €
HaxXOXKIEHHeM TeoMETpHHIeCKUX peuuMH  (MCmosp3ysa TpH HEe0OXOIMMOCTH -Crlpa.Boq}mm{ "

TexHIUeCKHe CPeICTBA); TIPH [OCTPOEHUH reoMeTpUUECKUMH HHCTPYMEHTaMH (uHelika, yroJbHHK
LIAPKYJIb, Tpaﬂcnopmp). | ,
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Conepxanne Kypca reoMeTpuy B 7-9 kaaccax

@urypsl B reoMeTpHH U B okpy:kalijieM MHpe ;
Teomerpuueckas ¢urypa. PopmupoBpHiie [pe/CTABICHHH O MeTanpeIMETHOM MOHATHH
- «durypa». Touxa, THHUS, OTPE3OK, IPAMAS, JIYH, JTOMaHas, TII0CKOCTh, YToil, OHCCeKTpHca yrna
H ee CBOWCTBA, BHIBI YTJOB, MHOTOYTONbHHKH, KPYT. OceBasi CHMMETpHS T'€OMETPHUYCCKHX

duryp. LleHTpanpHas CHMMETPHS reoMeTpideckux Guryp. :
MHOroyro/ibHHKH. MHOI‘O}-‘I‘O.’I}:H‘HK,: dro 9nMeMeHTHl M €ro CBOJCTBA. PacriozHaBatine
HEKOTOPBIX MHOTOYTOJIbHHKOB. Buinykapld U HeGblnyKible MHO20Y20NbHUKU. [TpaBuibHbIC

MHOTOYTOJIbHHKH. - !

Tpeyronpuuku.  Boicora, MeJnana, |OuccexTpuca, CpeaHAd JIMHUS ~ TPeYTOJIbHHKA.
PaBuoGenpeHHBIN TPEyroJbHHK, €ro cBdi¢TBA M NpPH3HAKH. PaBHOCTOPOHHHH TPEYTOJIBHUK.
[TpsAMOYTOJTbHBIH, OCTPOYTOJIbHbIH, T:yrlloyronbﬁbxi‘{ TpeyrojpHUKH.  Buemuue yFIJ'IbI
TpeyroibHuKa. HepaBeHCTBO TPEyTroIbHHRA! |

YeTplpeXyroJIbHHKH. Hapfmrienol‘pa.\i,\uI poM0, TpAMOYIOJBHHK, KBa1par, Tpanernus,
paBHOOEIpEHHAS TPAreLHs. CpoiicTBa 1 n:plimaxu napasnenorpamMma, pomoa, npﬂmoyronbmixa,
KBa/para. 1 |

OKpY/KHOCTb, KPYT . :

OKpy’>KHOCTb, KpyTI, HX 3JIEMCHTBI \u! CBOMCTBA; LEHTPAlbHBIE M BIHCAHHBIC YIVIBL.
KacaTenbHas 1 cekyuyas K OKpY/KHOCTH, ix ceoticmeaa. BriucaHHble W ONMUCAHHBIC OKPYKHOCTH
JUTS TPEYTOJIbHUKOB, YeMblPexy201bHUKOG, PAGULLHBIX MHO20Y20NbHUKOE. !

I
['eomeTpuyeckne GUIyphl B IPOCTPAHETBE (oObeMHbBIe TeJIa) |

------ MHO20OPEAMHIK - ¥ 620 -8 MeNRbl. - FHA3601HUL ~MHO202PAUUUROS - C. PAIHEIM WIQUCCHUEM U
7T T komiecméon 2pdiiett.” TIepBIMMHBR™ IPETICTABACHIDT O “TMPaMAIE, “TrApATTICCITHIICAS, - APH3MC,
?g;_epe, mape, HIXHAPE, KOHYCe, HX JJIEMEHIax i NPOCTEHIIMX CBOHCTBAX. i i
TpeP:st::ﬁgB ¢puryp. CBO.I.{;:/FL?OU Ipafmmx TPEYTrOJIbHUKOB. Yo ‘ﬂ‘p}gﬂgjro ga!_QEHC:TBa
: ' ! ¢
THAIRHRHBHS R FEMURERRA TN MUMBakit 1 cBolicTBa mapalieNbHBIX NPAMBIX. AKcuqyma
%%h?%ﬁﬂﬁ&%gﬁlﬁﬁﬁqwmaécd. %0S = §'0.= E '
‘U LEHPUBHE RHRY WA O LPRMIREOIrofi yroa. Tlepnenaukysp R TPAMOH. H-aqomllaﬂ,
PRI ‘AGOEPOIAHALIHEdUaR IGOLEIEYASID K OTPE3KY. Ceoticmea  u n‘q}tmlaxu
nepneHOUKYNAPHOCHIU. Lo 0%SZ =S2'0 =— :

ITooobue Hponopzmmmgod@wﬁﬁu. nooobue ueyp. Ilooobnvie mpey2oybHUKU.
r ~ [ F I
uLoeHMSEEYEWIRKY 14D — OUOMh BOHHEMBWD) | | g !

B3auMHOE PACION0/KEHHE IPAMOI H OKPYIKHOCTH, 06YX oxpyoicno W@ = Zig =& |

B s e QB A e P I S SRR a‘ﬂiud. Usmepenne annHbl. EXMHALE! mmepeﬂnﬂﬁnnﬁ{m.
ouaﬁ%}?ﬁ‘ﬁﬁ%9"&6%015’?“&?5%11"3‘6&832‘3 &, 1 ‘ 8

OHsITHE O TUIOMAIN ITOCKOW (DMIYPpI jM €€ CBOHCTBaX. NsYebedile Tinbtdnbi: HIIIBI
samapaIien = AQHRRY Fomo0 SamearlieH | O

[IpenctaBieHue 006 oObeMe M ero CHOHCTBAX. Wamepenne o6bema. Emuapus nBMe eHus
66LEMOB. ‘| 10 L{IIC!HhMLrJ.O]? i? 4 8)001 = IRIO St 1

FENAYURT A HTIOO A ENEAIMEHONEHE 1 ;

W BB LD hpRMHSaTT —;mgo(ﬂimdnadmmécﬁpoermﬁ; H3MepeHHe |, RbIYH e yORE, imn
(paccTOsHMI), ILIOMIAJIEH. TpuronoMeTpideckue (yHKLMH OCTP ?' y_rncgvﬁeﬁiﬁmﬁ'r_cmbhom
peyronABSIDOBY vempuveckue  Gynxyuu mynozo  yera.  Beruncienue 371eMEHTOB

‘wnnovobaduo rannmtdag purioomerpiucckipigd B Sratdo Py 1! TLIOLIAH

- _ __ TpEYroIbHMKA, lapajjeiorpaMma u erd WwacTHBIX BHAOB, (opMy/bl [UTMHBI OKpYXKHOCTH H

-l

MJIOMIAAN KpyTa. mwawﬁwzﬁ,ﬁl waneit. Teopema [Tudaropa. Teopema cunycos.

Teopema K 'CO8. =
eopemda KOCUHYCOB Sleeqsa‘lgM LU@ m
Paccmnmlmcw yexxw Pmppgnccmaﬂne OT TOYKH J0 MpsiMOH. Paccmosinue
MCAHCOY PueyparTh. L, =

' S133HSHHOM WS

CBOHCTB reOMeTpHYEeCKHX (PHTYD.

TWISHHAPOHNIA00 3 BTIQUIINGY SNNIShNUSHENDY
§ N ETUWUEHDE WNSUIHON — HDUY/
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quHeiiKa, yroabHAK. [Ipocmeuuiue nocmpoeHus

yupkyrem U AUHEUKOU! nocmpoeHue Guccexmpucot y2nd: nepnenam\‘ygﬂ;?a K npﬂ.w;l:. uye.;f,
paeHo20 OaHHOMY, [Tocmpoerue mpey201bHUK0E no mpem cmopoHaM, 06yM cmop:on aaHJ:; oi:
Meoicoy HuMU: cmopoHe U 08YM ppunedcauyM x Hell yenam. [lenenue ompe3Ka 6 ;
OMHOUEHUU.

[eomeTpHUECKHE npeoﬁpaaonamm [TonATHE ﬂp&Of)prOBﬁHHﬁ. [lpenct
MeTanpeIMeTHOM [IOHATHH «TipeobpasoBaHtey: [loxo0ue.

JIBHKeHHs Ocesas H eHTpaabHas CHMMETPHSL,
KomobuHnayuu peuKceHul Hd procKocmu U ux ceoticmad.

Bexropbi [ToHATHE peKTOpa, AeHCTBIA gaJl BEKTOpaMH, {CII0IB30BAHUE BeKTOPOB B QU3HKE:
paznodicenue gekmopda Ha cocmagaAowWue, CKanApHOE npou3eeoeHue. _

KoopanHaThbl OcHoBHbIe TOHATH KoOpOUHAMbl gexmopd, paccmoanue MeicOy mouKamu.
Koopourambl cepeOunbl ompe3Kd. VpagHeHud uzyp- )

[Ipumenenue gekmopos U koopouHanm 014 peweHu npocmeumux seoMeMpUHECKUX 3a0ay.

WcTopust maTeMaTHRH

Bo3HUKHOBEHUE yamemamuku KAk nayku, omanet €€
Mmamemamuru. Buioaroujuecs yamemMamury u ux gr1ao0 6 paseumue HAYKU.

Iosgnenue Memoda KoopouHam, no3eonAoweco nepesooume seoMempuyecKue obvexmbl HA
a3bIK an2edpul. [TosigreHue epagpuxos pynryut. p. Jexapm, 11 @epma. TIpumepsl paznuyHbLx
cucmem KOOpOuHam.

Om semneoerusi K 2eomempuu. [Tugpazop u €20 wrona. danec, Apxumeo. [ThamoH U
Apucmomenb. ITocmpoenue npasuIbHbIX MHO20y201bHUKOG. Tpuccexyus y2nd: Keaopamypa
Kkpyea. Y0soeHUE xyba. Hcmopus yucaa m. 3onomoe ceyenue. «Hauana» Eexnuoa. JI Jirep,
H U Jlo6aye6cKkui. Hemopus namozo nocmyramd.

[eomempust U UCKYCCMEO- [eomempudeckue 3aKOHOMEPHOCU OKpyHcaiowezo Mmupa.

Acmponomust U seomempus. dmo U KaK y3Hau Anaxcazop, Bpamocqbeu u Apucmapx 0
pazmepax JIynot, 3emau u Coanya. Paccmosnus om 3emiu o0 JIynet u Coanyd. H3zmepenue
paccmosHui om 3emau 0o Mapca.

Pob POCCUBCKUX  yH4EHbLY ¢ pazsumuu samemamuku: JL Jimep. H.H. JTo6auescKutl,
[1.J1. Yebvuues, C. Kosanescras, A.H. Ko.1mo20pos.

ArcTpyMeHTHL VA [1OCTPOCHHIL: [MPKYTb,

apjeHue 0

nogopom U naparmeﬂbnbrﬂ nepeHoc.

pazeumus. (OcHOBHbIE pazoenbl

Coaep/kanne Kypca reomeTpun 9 Kaace

Bexropbl. MeTo1 KOOPAHHAT

[TousTHe BEKTOPA. PaBeHCTBO BEKTOPOB. CroxeHue W BBIYMTAHHC BEKTOPOB.
VMHOKeHHE BEKTOpa Ha HHco. PasnoskeHne BEKTOpa 1Mo IBYM HeKOJLTHHEAPHBIM BEKTOPaM.
KoopauHaThl BEKTOPA. TMpocreiimue 3axad B KOOp/MHATAX. Y PaBHEHMA OKPYKHOCTH H
npsivoit. [IpuMeHeHHAC BEKTOPOB 1 KOOPAMHAT pPH pelueHuy 3a1a4.

OcHOBHAs lenb - HayuuTh yyaluxcs BBIIOTHATD feficTBUA HAL BEKTOPaMH KaK
HATpABJIEHHBIMH OTPE3KAMH, 4TO BAJKHO JUIsl IPUMEHCHHA BeKTOpOB B (pH3HKE; [103HAKOMHTD C
HCTIOJIB30BAHMEM BEKTOPOB METOIa KOOPAMHAT MPH PelICHHH reoMeTpHUecKHX 3a1at. BekTop
ompeenseTcs KaK Hanpas/IeH bl 0TPE3OK I JeiicTBHS Hall BEKTOPaMH BBOJIATCA TaK, Kak 3TO
npunsaTo B Qusuke, T. €. KaK JIeHCTBHS C HANpaBlIeHHBIMH orpeskamu. OCHOBHOC BHUMaHHUE
JOJKHO OBITH YIEACHO BHIpa0OTKE YMEHHH BLITIOJIHSATH ONepalui Hal BeKTOpaMH (CKIIabIBATE
BeKTOpBI 110 MpaBHaM TpeyroJbHHKa H napasienorpaMma, CTponTy BEKTOp, PaBHbIil pasHOCTH
BYX JQHHBIX BEKTOPOB, & TaKyKe BEKTOP, PaBHBIH [pOM3BEJICHHIO IAHHOTO BeKTOpa Ha JaHHOe
gucno). Ha mpumepax HoKa3plBaeTCsi, Kak BEKTOPHI MOTYT MPHMEHATBCA K pelueHnIo
reOMeTPHUECKHX ~ 3a1at. JleMOHCTPHPYETCA 3 ek THBHOCTD pUMEHCHUA dopmyn A
KOOp/HMHAT cepe/lHbl OTPE3Ka, paccTOsHMs MEKILY JBYMSi TOUKAMH, ypaBHEHHH OKpYKHOCTH H
NpAMON B KOHKPETHBIX reOMETPHUYECKUX 3a7a4ax, TeM caMbIM JaeTcd npeacTaB/IeHAe 00
u3ydeHHH FeOMeTPHICCKHX uryp ¢ MOMOLIBIO METOJI0B anredpel.

CoOTHOMEHHSI MEARLY CTOPOHAMITH yrJiaMi TpeyroanHiKa

12



CkaqspHOe MPOU3BEJICHHE BEKTOPOB. CHHYC, KOCHHYC M TaHTE€HC YIJa. TeopeMmbl
CHHYCOB M KOCHHYCOB. Pellenue TpeyrobHUKoB. CKalspHOE MPOM3BEACHHE BEKTOPOB M €ro
NpHMeHeHHe B FeOMETPHYECKHX 3a/1a4ax.

OCHOBHAS TI€/b - PA3BUTh YMEHHE YHaIIUXCsl IPHMEHATE TPUTOHOMETPHYECKHIT arlnapat
[pH pelieHHH TeOMETPUUECKHX 3a1at. CHHYC M KOCHHYC 1000ro yria ot 00 zgo 1800 BBomsATCA
¢ NOMOLIBIO CﬂHHH‘JHOﬁ ﬂOII}"OKp}’}KHOCTH, JIOKa3blBAKOTCA TECOPEMBI CHHYCOB H KOCHHYCOB H
BBLIBOJIMTCS elie ojiHa GopMya romanu TpeyrobHIKa (110710BHHA NPOU3BE/ICHUs [1BYX CTOPOH
Ha CHHYC YIJla MEXIy HHMH). J1oT ammapar MPHMEHAETCs K PCLICHHIO TpeyroJIbHUKOB.
CxansipHOe NPOM3BEIeHHEe BEKTOPOB BBOMUTCA xak B (u3uke (Mpou3BeeHHE JUIHH BEKTOPOB Ha
KOCHHYC YI7a M@Ky HUMH). PaccMaTpHBaioTC: CBOICTBA CKAISPHOTO MPOM3BENCHUA W €0
[pUMeHeHHe TPH PELICHHH TEOMETPHICCKHX 3anau. OCHOBHOE BHHM@HHE CIEAYeT YACTHTER
BbIpabOTKE MPOYHBIX HABBIKOB B MPHMEHEHHH TPHIOHOMETPHYECKOTO annapara rnpu pelLeHHH
reoMeTpHYECKHX 3a/1a4.

JlaHHA OKPY/KHOCTH M IUIOMIA/L KPyTa

[TpaBuibHbIE ~MHOTOYTOIBHHKH. OKpY’KHOCTH, ~OIHCaHHas OKOJO NPaBUIBHOTO
MHOTOYroJIbHHKA M BIIHCAHHAs B HETO. [ocTpoeHHe NMPaBUIBHBIX MHOrOYroJbHHKOB. Jlina
oKpy KHOCTH. [L1omans Kpyra.

OCHOBHAs I1eNb - PacLIMpHTh 3HAHWE YYallHXCA O MHOTOYTOJIbHHKAX; PacCMOTPETh
[IOHSTHS [UTMHBI OKPYXKHOCTH M IUIOLIAIH Kpyra H dopMyIbl UL UX BBIYHCICHUA. B navaie
TeMbl 1aeTcs ONpe/eseHuHe MPaBUIbHOTO MHOrOyroibHuka U paccMaTpHBAIOTCS TEOPEMBI 00
OKPY/KHOCTSIX, OIIHCAHHOH OKOJIO [IpaBH/IBHOTO MHOTOYTOJIbHHKA U prnucanHoit B Hero. C nomo-
(b0 OMHCAHHOH OKPYKHOCTH pCLIAIOTCAH 3371241 0 OCTPOEHHM TMPABUIBHOTO
IECTHYTOJBHUKA M MPABUJIBHOTO 2 n -yrojpHHKa, ecid JaH NpaBUJIBHBIA N-YTOJBHHK.
dopMyJibl, BBIPAKAIOLIHE CTOPOHY [PaBUILHOTO MHOTOYTONBHHKA H PAIHYC BIMCAHHOMN B HErO
OKpPY/KHOCTH uepe3 paauyc OIHCAHHOHN OKPY/KHOCTH, HCIOJNB3YIOTCS MpPH BBIBOAC hopmy
JUTMHB! OKPY/KHOCTH M TUIOLIAIH Kpyra. BbiBojl OMUpaeTcs Ha MHTYHTHBHOE MpPEJCTaBICHHE O
npejesie: NpH HEOrPAHMUYCHHOM YBETHUCHHH ypcaa CTOPOH MPABHIBHOTO MHOTOYrOJbHAKA,
BITMCAHHOTO B OKPYXKHOCTb, €T0 MEePUMETP CTPEMHTCH K JUTHHE 3TOH OKPYKHOCTH, @ IIomath - K
[UTOIA/H KpyTa, OrPaHHYEHHOr0 OKPY/KHOCTBIO.

JIBHKEeHHS

OtoOpaxkeHHe TUIOCKOCTH Ha cebsa. TlomsTtue mpikenus. Ocepas M UCHTpajlbHasd
cumMeTpuH. [lapannesnbHblif IepeHoC. [TosopoT. HasoxeHust H IBHKCHHA.

OCHOBHAS 11€/b - I03HAKOMHUTD yHaIHXCs ¢ MOHATHEM JIBMKEHHS M €ro CBOMCTBAaMH, C
OCHOBHBIMU BHIAMH JIBHKEHHIT, CO B3aMOOTHOMICHUAMH HaOKeHHUH U ABHKeHHUH. [IBIKCHHE
[LIOCKOCTH BBOAHMTCSA Kak OTOOpaXKeHHE IIIOCKOCTH Ha cebst, COXpaHsiollee pacCTOAHHE MEKIY
toukamu. IIpH paccCMOTpeHHH BH/IOB JBMKEHUIl OCHOBHOE BHHMAaHHE YICIACTCS [IOCTPOEHHIO
00pa3oB TOYEK, MPSMBIX, OTPE3KOB, TpeyroJbHHKOB MPH 0CEBOH H LEHTPaIBHON CHMMETPHSAX,
napasie/bHOM [epeHoce, I0BOPOTE. Ha ahdekTHBIX npuMepax MOKa3pBacTCs MpUMEHEHHE
JBMIKEHHI NP pEIIeHHH TeOMETPHYCCKUX 3a/ad. [MoHsITHE HAIOKEHHUS OTHOCHTCA B JaHHOM
Kypce K YHCITy OCHOBHBIX nousiTHii, JIOKa3pIBAaeTCs, UTO MOHATHA HATOKCHHA H JIBHIKCHUS
4BISIOTCS JKBUBAICHTHBIMU: 000E HATOKEHHE ABJIACTCA JBHKEHHEM TLIOCKOCTH W 0OpaTHO.
W3yyeHne 10Ka3aTeIbCTBA HE SBIACTCA o6s3aTebHbIM, OJIHAKO ClIeJlyeT paccMOTPETh CBA3DL
MOHATHIT HATOKEHUS U IBHIKCHHUA.

06 akcuoMax reoMeTpuu
Becena 00 aKCHOMAX 110 FeOMeTPHH.

OcHoBHas 1ieJb - AaTh Oosiee ry0oKoe NpeacTaBIeHAEe O CHCTEME aKCHOM TUIaHUMETPHH
4 AKCHOMATHYECKOM MeToze. B J1aHHO#H Teme paccKashlBacTeid O pasIHYHBIX CHCTEMAX aKkCHOM
reoOMeTpHH, B YaCTHOCTH O Pa3in4HBIX crocoGax BBe/ICHHs NOHATHS paBeHCTBa QUIyP.
HauanibHbIE CBEACHHUA U3 CTCp@OMGTpHH
Tpeamer cTepeoMeTpHH.
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['eoMeTpHYECKIE tena " [1OBEPXHOCTH. MuororpaHHHKH: [Ipu3Ma, napamlenenﬂnen,
nupaMuaa, hopmy I ATA pplupcieHns uxX obpeMoB. Tena # [IOBEPXHOCTH BpalICHHA: ATHHID,
Komyc, chepa, wap hopmy bl AT pprupcienus ux omaei nopepxHocTel 1 0OBEMOB.
OcnopHas 1eIb - qaTh HauanbHO® npenc*raﬁneﬂue o Tenax H nopepxHoCTAX B
[IPOCTPAHCTBE: [O3HAKOMHUTD yuammxes ¢ OCHOBHBIMH dopmyTaMi s BBIUUCTICHIA nomanei
nosepxuocreﬁ 1 00BbeMOB TeIL. PaccMOTPEHHE npocTeHHX MHOTOrpaHHAKOB (pu3MBbl, napai-
nenenuneaa. IpaMuIbl), tTaKKe Ten # nopepxHOCTEH ppaleHns (1ATMHAP3, xomyca, chepbl.
apa) nposoauTCs  Ha ocHOBE HArAAHBIX upe:-lcranﬂeuﬁﬁ, Ge3 TPUBICUCHHA aKCHOM
cTepeoMeTpuH. dopmybl A BHIUMCICHUSA 0OBeMOB YKa3aHHBIX ten BBHIBOATCS Ha OCHOBE
npUHIANA KasasibepH., dopmyasl A BhIYHC/ICHASA pomaneit DOKOBBIX HOBerHOCTei‘i
[WMHApA M KOHYC? noaydaioTes © [OMOLIBIO Pa3BEPTOX ITUX noaepxnocreﬁ, dopmyna
iomany cepb! npHBOAMTCA 6e3 0OoCHOBAHHA.

[losTOpEHHE. Pemenne 3a1a4
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TemaTHUECKOE [1aHupoBaHHe
7 knacc
CopepKaHue pocnuTaHus € yuéToM PIIB

KoauuecTso
KOHTPO/IbHBI
x paboT

Koanuec
TBO
4yacoB

| Ne

MHTeNIeKTy anbHoe BOCTIMTAHHE: (bopmuposaﬂne
npenc"raanemiﬁ 0 Hay4HO#H K&pTH}:lE: Mupa
HpaBcTBeHHOC BOCITHTAHHE: pabota 06yqa}01imxcn c
nonyqaemoﬁ Ha YPOKE 3HAUNMOH uHdopmaet
C0unanano-uommymmanmnoe poCHUTAHNE: no0yKAEHUE
yuauxes aprymenmpoaau, oTCTanBaTh CBOIO TOUKY 3peHUA
Tpyaosoe poCnUTAHNE: BOCTIUTAHHE prnoanHﬁ.
HACTONYHMBOCTH. yropeTsa

Fpamaﬂcko—nmpuomqecxoe pocnuTAHNE: MareMaTHKa -
KyJIpTypHaA 1LIeHHOCTb

3noposbec6eperammee poCIHTAHHE: co3janne CUTyauHu
ycriexa

N HTeNIeKTy albHOoE pocnuTaHne: ocsoenue 0

a30BBIX 1
MaTBMaTH‘ieCKHX HOHST}iﬁ
HpaBcTBEHHOC BOCIIHTAHHE: 100y A ACHHE 00yyaroLuxea
coboaaTh Ha YPOKE oGuienpuHATbIC HOPMEL noBeIeHUs
C()ulla.l'leO-RO'.\‘lM}’HHKRTHBHOE BOCI’IHT‘&HHB:
co3HaTenbHas OpHeHTallA yuaumxcs Ha [TO3WIIMH ApYTHX
THOfeH: yMeHHUe cylaTh 1 pCTynaTh B AMAIOT, y4acTBOBATE
B KOJUIEKTMBHOM 00CyKICHHH npo0JIeM, WHTErpupoBaThCA B
rpymnmy CBepCTHHKOB H CTPOUTH npoAyKTHBHOE
B3aMMoO/eHCTBHE H COTpY AHHYECTBO €O cBepCTHHKAMHU H
B3POCIJILIMH
FpamancKo-nanuoanemoe BOCIIHTAHHE: HCTOqueCKaﬁ

1. | HauanpHBIC
reoMeTpHUECK
ye caeleHus

| 2. | TpeyronbHUKH

cripaBKa 0 BBIIAIOIINXCS pOCCHﬁCKHX, COBETCKHX
MareMaTHKax

. | TlapannenbHbIC MHTe L IeKTY A IbHOE BOCTIHTAHHE:

coueTaHue 1
\ psiMble CTaHapTU3ALHH C TBOPYECTBOM; 0OyueHHE Ha BHICOKOM
| ypoBHE TPYAHOCTH
| HpaBeTBeHHOE BOCTIHTAHIC: [10KAa3 JAOCTHKEHHUH
| \ COBPEMEHHOH HaYKH. aHanu3 npaxmqecxoﬁ poJIH 3HAHHH
| ConnaabHO-KOMMYHHKATHBHOE pocnuTanue: no0yKICHHE
|| 00y 4aroIIHXCA coloaaTh Ha ypoKe npaBuia o01eHus co
cTaplIuMH (megarornuecKHMu paﬁoTHHKaMH) "
\ \ CBEpCTHUKAMH (Oﬁy‘{alolllHMHCH)
| \ TpyaoBoe BOCHHTAHUE: OCBOEHHE TPaKTHYECKOTO
19

MpHMEHEHHs Hay THBIX sHAHHI MATEMATHKH B KH3HH
\ | Fpamancxo-ﬂa"rpuo*ruqecKoe pocnuTanne: GaKTsl 0

| SKW3HEHHO} MO3ULIMH H Ye/IOBEUCCKIX KauecTBax Y4eHbIX
4. | CoOTHOMICHHE MHTel1eKTyalbHoe BOCTIHTAHHE:

BOCITHTAHHE MHTEpECa K 2
\ | MEIKILY nosnannio. @opMHPOBAHHE yMEHHA IPOBOIHTh
CTOpOHAMH M | HCCIICJIOBAHMA, aHAIM3UPOBATH Pe3y/bTaThl, [peCTaBIsTh U
| yriaamMu HAYUYHO apryMEHTHPOBATH [10;TyYeHHbIE BBIBO/BL
TpeyrobHHKa HpaBcTBeHHOE BOCIHTAHHE: 10A00p COOTBETCTBYIOLIMX
(3THUYECKHX, « BOCIIHTATEILHBIX?) TEKCTOBBIX 3a/1ad Ul
‘ \ peLCHNA

|
CouHajbHO-KOMMY HHKATHBHOE BO CIHMTAHHE: ¢HHE
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JI0CTUraTh B3aUMOTNOHUMAHHS

TpyaoBoe BOCIHTAHHE: OCBOCHHE MPAKTHYECKOTO
IPUMEHEHHS HayYHBIX 3HAHUH MAaTEeMAaTHKH B XKH3HHU
I'paIaHCKO-NIATPHOTHYECKOE BOCITHTAHHE: IPHMEPBI
Hay4HOTI'O IOJIBHIra

[ToBTOpEHHE

HHuTea1eKTya bHOe BOCIHTAHHE: HABBIK CAMOCTOATE/IbHOTO
peleHHs TeOpeTHYECKoit mpoOIeMbl, HaBbIK I€HEPHPOBAHUS 1
ohopmIieHust cOOCTBEHHBIX HICH

HpaBcTBeHHOE BOCHHTAHHE: BOCIHTAHHE BHYTPEHHEH
OpraHM30BaHHOCTH

CounaabHO-KOMMYHHKATHBHOE BoCHTaHHe: medCcTBO
MOTHBHPOBAHHBIX H 3PYJAHPOBAHHBIX 00y4alOIIHXCH
TpyaoBoe BOCHHTAHME: BOCIHTAHUE TPY101H00HA,
HACTONYHBOCTH, YIIOPCTBA

Hroro

68

8 kaacce

Tema

Conepanue Bocnutanus ¢ yuétom PIIB

Konauu
ecTBO
YacoB

Koaunuectso
KOHTPOIbHbI
x pabot

Yetbipéxyron
bHHUKH

HHTe/lIeKTyaIbHOE BOCIIHTAHME: 0CBOCHHE 0a30BbIX
MaTeMaTHUYECKHUX TOHATHH

HpascTBeHHOE BOCIHTAHNE: 00y KIeHHE 00y YarOIIHXCs
co0mo1aTh HA ypoKe 0OLIENPHHATHIC HOPMbI TOBEICHNA
CouHAIbHO-KOMMYHHKATHBHOE BOCIIMTAHHE: CO3HATEIbHAA
OpPHEHTAlMs YYalMXCsl Ha MO3HIMK JAPYTHX JIOJIeH: YMECHHE
CJIyIMIATh M BCTYIIATh B JIMANIOT, y4acTBOBATh B KOUIEKTHBHOM
o6cyxKIeHHH Mpo0IeM, HHTErpUpOBATECS B IPYIITY CBEPCTHHKOB
H CTPOMTB NPOAYKTHBHOE B3aUMOJIEHCTBHE H COTPYIHHYECTBO
CO CBEPCTHHKAMH U B3POC/IbIMH
I'pakAaHCKO-NIATPHOTHYECKOE BOCIHTAHNE: HCTOPHYCCKast
CIIPaBKa O BBLIAIOIIMXCS POCCHHCKUX, COBETCKHX MaTEMaTHKaX

14

[Inomans

HHTeIeKTYaIbHOe BOCIIHTAHHE: COYCTAHHE CTAHIapTH3ALNH
C TBOpPHCCTBOM, 06)/ YeHHE HA BBICOKOM YPOBHE TPYAHOCTH
HpascTBeHHOe BOCIHTAHME: TI0Ka3 10CTHKEHUH COBPEMEHHOH
HayKH, aHaJIH3 PAKTHYECKOH PO 3HAHHH
CounaibHO-KOMMYHHKATHBHOE BOCIIHTaAHHe: N00YKIeHHE
00yyaromuxes cOOM0NATh Ha YPOKe NpaBu/ia OOLIeHH
TpyaoBoe BOCHIHTAHHE: OCBOCHHE [PAKTHYECKOTO NMPHMEHEHHS
Hay4HBIX 3HAaHHII MaTeMaTHKH B JKH3HH
I'pazaancKo-naTpHoTHYecKoe BocnuTanue: OT 3eMiues e s K
reomeTpu. [Tudarop u ero mkosna.

14

[Tono6HbIE
TPeYroJbHUK
U

HuTe/lsIeKTyalbHOE BOCIIHTAHNE: BOCIIHTAHHE HHTEpeca K
no3Hanuio. GopMupoBaHHe yMEHHS IIPOBOIHTHL HCCIIEI0BAHHUA,
AHATM3UPOBATH Pe3yIbTAThl, NPEACTABIATE H HAYYHO
apryMeHTHPOBATh M0JIyYEHHBIC BBIBOIbI

HpaBcTBenHoe BOCHHTAHNE: N10A00p COOTBETCTBYIOLINX
(ITHYECKHX, «BOCIHUTATEIbHBIX» ) TEKCTOBBIX 3a/1a4 71 PEIICHHS
ConHaabHO-KOMMYHHKATHBHOE BOCIIHTAHHE: YMEHHE
AJOCTHUIATE B2AHMOTITOHHUMAHKMY

TpyaoBoe BocHTAHHE: OCBOCHHE NPAKTHYECKOIO IPUMEHCHUS
| HAyYHBIX 3HAHHH MAaTEeMAaTHKK B JKH3HH

19
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Fpaamaﬂcxo-nannomqecRoe BOCIH
HayuHOro MoJBHIA
NuTeIeKTYalIbHOE BOCIUTAHHE: JcceIoBaHue, MOUCK 1
otbop He0OXO0AUMOH pH(opMaLUH, €€ CTPYKTYPUPOBaHHME:
crioco0bl peneHus 3a1at
HpaBcTBeHHOE BoCNHMTAHME: TOKA3 JOCTH/KEHHH cOBpeMEHHOH
HayKu, aHaju3 npaxmqecmﬁ posn 3HaHU#H
Counanbno-xommymmanmuoe BOCTIMTAHHE: BOCTIMTAHAE
peIeHHA JMCKYCCHil, KOTOPBIC JIAl0T yuyalnmMes BO3MOJKHOCTE
nproOpecTH OMbIT BeeHHA KOHCTPYKTHBHOTO auanora
Tpynosoe pocnuTaHne: OCBOCHHE IPaKTHYECKOro npUMEHCHUA
‘ ‘ HAyUHBIX 3HAHUIA MaTeMaTHKU B KH3HH
o \ [ToBTOpEHHE. NuTenIeKTyaabHoe pocnHTAHME: HABBIK €aMOCTOATEIbHOTO

TAHHEL ﬂpumepm

| 4. | OKkpyKHOCTb

Peienue peleHHs TeOpeTHUECKOH npo6eMbl, HABBIK reHeprpoBanis 1
337124 oopMIeHUS coGCTBEHHBIX HIEH
HpaBcTBEHHO0C pocnMTAHME: BOCTIMTAHHE BHYTpeHHEH
OpraHH30BaHHOCTH

ConnaabHO-KOMMY HHKATHBHOE pocnuTaHue: WepCTBO
\ MOTHBHPOBAHHBIX H 3pyAMPOBAHHBIX 00y Haro LM XCS
I TpynoBoe BOCHHTAHMIE: BOCIMTAHHE Tpy A0m00u,
\ HACTOMUYMBOCTH, YIOPCTBA
\ \ I‘pamnancxo—na'rpuomqecxoc pOCMMTAHHE: MAaTEMATHKA -
Ky/IbTYpHas [eHHOCTh

9 kaace
Ne Koauuec | KoanuecTso

TBO KOHTPOJAbHBI
yacoB x pafor

1. | BexTopbl HuTe1eKTyalbHoe BOCIUTAHHE: OCBOCHHC 0a30BBIX 1
MaTeMaTHIeCKUX NOHATHH

HpaBcTBeHHOE pocnuTaHue: OO0y KICHHE o0y4aromuxcs
coOmonarh Ha YPOKe oOmIenpUHATHIC HOPMBI NoOBeCHHA
CounaibHO-KOMMYHHKATHBHOE BOCIIHTAHME: CO3HATC/IbHAA
OpHeHTAIHs YHAUMXCs Ha [O3ULMK APYTHX JIoed: yMCHHE
ciIylaTh ¥ BCTYNaTh B JMasIor, y4acTBoBarTh B KOJIIEKTHBHOM
oGCyKIeH I TPoOIeM, MHTErprpoBaThCs B IPYIIILY CBEPCTHHKOB
| CTPOUTH MPOAYKTHBHOE B3aUMO/IelCTBHE H COTPY AHUHECTBO
Tpy/10B0€ BOCIHTAHME: OCBOEHHE IIPAKTHYECKOTO MpUMEHEeHHS

| Hay4HBIX 3HAHUI MaTeMATHKH B JKHU3HH
Fpamaucxo-namnomqecxoe pocnuTanue Bpuiatonmecs
MATEMATHKH H MX BKIa/1 B pa3sBHTHC Ha KH.
2. | Meron MuTe L 1eKTyalbHoe BOCIHTAHHE: coyeTaHHe CTaHAapTH3alii 10 |
KOOpAMHAT ¢ TBOpUECTBOM; 00y eHHE HA BBICOKOM YPOBHE TPYAHOCTH
| HpascTBenHoe BOCIHTAHHE: [T0Ka3 JOCTHIKEHUH COBpEMEHHOM
HAyKH, aHaJIi3 MpaKTHYECKOH POJIH JHAHUHN
CouMabHO-KOMMYHHKATHBHOE pocnuTaHHe: Mo0yKACHHE
00y4aroIuXes cobIoaTh Ha ypoKe npasuiia o611eHus co
| | cTapuMMi (eaaroruieckiMi pabOTHUKAMH) U CBEpPCTHHKAMH
l (oﬁyqalomnmncg)
L Tpy/10Bo€¢ BOCTIHTAHME: OCBOGHHME TIPAKTHYECKOTO MPUMEHEHHA
Hay4HBIX 3HAHWH MaTEMATHKH B KH3HH
[ paz1aHCKO-NATPHOTHYECROE pocnuranune: TlosBaeHHE
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MeTona KOOp/uHAT, [103BOJIAIOLIETO nepeaonurb
reoMeTpuyeCKHC 00BEKThHI HA A3BIK anreOpbl.

3. | COOTHOLICHH NuTe/LIeKTYAIbHOE poCHMTAHHE: BOCTIMTAHKE pHTEpeca K
1 MEKITY no3Hanmio. GopMUpPOBAHHE yMeHHs IPOBOUTD JcclieIoBaHu,
CTOpOHAMH H AHAIM3UPOBATH pe3y IbTaThL, npe/CTaBIATh U HAYIHO
yrIamu apryMeHTHpOBaTh {101y YeHHbIE BBIBOJIBI
TpeyrobHUK HpascTBeHHOE pocnuTanue: 10100p COOTBETCTBYFOIIHX
a. CxanspHoe | (3THUCCKHX, «BOCIIUTATENBHBIX» ) TEKCTOBBIX 3asa4 /IS pelIeHNs
| npon3BeICHH ConnaibHO-KOMMY HHKATHBHOE BoCIHTAHHE: YMCHHE
|| ¢ BEKTOPOB OCTHraTh B3aHMOMNOHUMAHHA

Tp)’ﬂOBDC BOCTIHTAHHE: OCBOCHHEC npaKTqucxoro HpHMEHCHHﬂ
Hay4HBIX 3HAHUMN MareMaTHKH B JKHM3HH

4, | Jnuna NuTe/lIeKTYaIbHOE BOCTIMTAHME: HCCTICI0BAHAE, TIOUCK H 1
OKpY KHOCTH otbop HeoBX0UMOl HHOPMALIHH, €€ CTPYKTYpUPOBAHHE:

| | TIoua1b MOJIe/IHPOBAHHE H3YUaeMOro CcOJlepIKaHMsl, IOTHUCCKUE

\ Kpyra JeiicTBUS U Onepatii, criocoObl pereHus 3a1ad

l HpaBcTBeHHOE BOCIHTAHME: TI0KA3 JNOCTHIKESHHH cOBpeMEHHOH

| HayKH, aHajIn3 [IPAKTHYECKOH POJH 3HaHHH
Couuanbno-xom-.\1)'mmanmnoe BOCHUTAHHE: BOCITHTAHAC
peleHUs JMCKYCCHiT, KOTOPBIC Jal0T y4aruMes BO3MOKHOCTD

‘ npuoOpecTH ONbIT BesleHUs KOHCTPYKTHBHOTO manora

| Tpynosoe BOCIMTAHHE: OCBOCHHC [IPaKTHYECKOro NpUMEHCHHUA

| Hay4HbIX spaHuil MATEMATUKHA B JKH3HH

| \ Fpamaucxo—nannonmecxoe BOCIHTAHKE: TIPHMEPDI

HayuHOTO MOJIBHrd

NuTenexTyalbHoe pocnuTanne: GopMUPOBAHAE
npenCTaBneHHﬁ 0 Hay4HOil KapTHHE MHPa
HpascTBeHHOE pocnuTanne; padoTa 00y uaioIHUXCs c
[1oJ1y4aeMoii Ha ypoKe 3HAYNMOM undopmanueit
CouHaibHO-KOMMYHHKATHBHOE pocnuTanne: no0yKICHAC
yJaluxes apryMeHTHpOoBaTh, oTCTauBaTh CBOIO TOUKY 3pCHHS
Tpa;mancxo—nanuoTuqecRoe BOCIHTAHME: MAaTEMATHKA -
KyJIbTypHas LEeHHOCTDb

5. | JiBuxKeHUS

|

6. | HawanbHbIC HHTe 1 1eKTYalbHOE BOCIHTAIE: AHTeIeKTyanbHOe HaBbIK 7 1

\ CBEJCHHMS U3 | CAMOCTOATEIBLHOTO perueH s TeopeTHUECKOH rpoGieMbl, HaBBIK

| CTepeoOMETPH reHepupoOBaHU 1 opopmaeHHA cOOCTBEHHBIX Heil

\ | H HpaBcTBEHHOE BOCMHTAHHE: BOCTIHTAHHE BHYTpEHHEH

| OpraHu30BaHHOCTH

| || CounaabHO-KOMMY HHKATHBHOE pocnuTanue: medhcTBo

| | MOTMBHPOBAHHBIX H 3Py HPOBAHHBIX 00y JaroLHXCs

\ \ TpyaoBoe BOCIIMTAHHE: BOCIHTAHHE TPYHOMOOHS,

| HACTOMYMBOCTH, YIIOPCTBA

\ Fpamancuo—nanuoTuqemoe pocnuTanne: [ eOMETpHICCKAEC
3aKOHOMEPHOCTH OKPYIKAIOIIEro MHpa.

l?. 06 akcHomax 2 0

| NUIAHUMETPH

| |u

|8. [ToBTOpEHHE. NHTe L 1eKTyaIbHoe BOCTHTAHHE: HaBBLIK CAaMOCTOATEILHOTO 10 0

| Petenue peLIeH#sl TeopeTHuecKoii MpodneMbl, HABBIK reHepupoBaHus U

| 3azad odopmieHus COOGCTBEHHBIX HeH

| HpascTBeHHOE BOCIIHTAHNEC: BOCITMTAHKE BHYTPEHHEH
OpPraHM30BaHHOCTH
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Couﬂaﬂbno-mmmyﬂnxamnﬂoe pocnuTanne: medCTBO

MOTHBH noBAHHBIX U 3P pag | nOBAHHBIX o0OyuaroUIUXCA

Opranus3anms yuedHo — BOCIIHTATE/ILHOIO npouecca.
Jlanuasi padboyast mporpamMma cocTaBJeHa Julsl yualixes 9 xnacca MBOY COUI Ne 10,
paccuMTana Ha 68 yacoB B IO/, 2 yaca B HEACJO.
[lonOoBUHA YYalMXCAH 9p Kjiacca MOTHBHpOBAHZ pa yuyeOy, OHU 3aHTEpecOBaHbl B M3ydeHUH
npeaMera, T.K. [TAaHUPYIOT MOJTYHCHHAE ppiclero 00pa3oBaHMA. Ho ecTb A€TH, KOTOPBIC
[OKa3bIBAIOT [OCPeJICTBEHHBIC JHAHMS, UM HeoOX0oauMa ornopa Ha Ga30Bblit YPOBEHb.
Ha ypokax TpH oOlleHKE OTBETOB YUAIIHXCH BAsKHO MPUMEHSATH nmb(bepeﬂuupoaaﬂﬂmﬁ NOAX0M.
Takoit moaxoa OyaeT crioco6CcTBOBATH PA3BUTHIO Ky JIbTY bl MBILIICHHA.
YMcTBEHHAS paﬁorocnocoﬁﬂocrb Kracca cpeHss.
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Kaneﬂnapuo-remmuqecxoe llJ'lﬂl-lllpOBaHl‘le

Tema ypoka

[ToBTOpEHHE
[TousiTHe BEKTOpA.
Ork/1aapiBaHue BeKTopa ot
JIaHHO# TOYKH.

CnoxeHne BEKTOpOB 1
BBIUHTAHUE BEKTOPOB.

V MHOKEHHE BEKTOpa Ha
yucno. [IpuMeHeHne
BEKTOPOB K PeIICHHIO
3a1a4.

CpenHsisi MHUSA TPANCLHH.

[ToBTOpEHUE H
cpcTeMaTu3alus yueoHoro
Matepuana

KonTposibHas padoTa Nel
«BekTOoph!»?

AHaIH3 KOHTPOJIBHOM
pabOTEI

PasnosKeHHe BEKTOpa I10
ABYM HEKOJUTHHEAPHBIM
pexTopam. KoopanHaTbI

[IpocTeiimue 3ana4d B
KOOpAHHATAX.

MeTo1 KOOpAHHAT

9 kiaace
[1naaupyemble rpeIMETHBIE pe3yibTaThl

[loBTOpEHHE H3YUCHHOIO B 7.8 xyacce
BekTop. [linHa (MOJ1yJ1b) BEKTOPA. PaBeHCTBO
pexTopoB. CoHANpaBICHHBIC 1 [IPOTHBOIIONOKHO
Harpas/ieHHbIE BEKTOPDI. OTK1aabIBaHHE BEKTOpa OT
7TaHHOH TOYKH.
Onepatiui Hajl BEKTOPaMH: CII0KEeHHE ABYX
pekTOpOB. [1paBuiIO TPEY roJIbHUKa ¥
rapauiesiorpamMma. 3aKOHBI CJI0KEHHS BEKTOPOB,
CyMMa HECKOJIbKHUX BEKTOPOB.

BbludTaHHe BEKTOPOB. [TpOTHBOMONOKHBIE
BEKTOPBI.

VMHOKEHHE BEKTOpa Ha YHCIIO.

Cpetssist JTHHMS TPArCIHi.
CpoifcTBO CpeiHeH THHHH.
Onepaiii Hajl BEKTOPaMH. Cpenusst THHUA
TpaneuuH.

Omnepalny HaJ BEKTOPAMH. CpenHss THHHA
Tpaneuuy.

KoopanHaThl BEKTOPA. Ormepalui Hajl BEKTOPaMA:
pa3joKeHHe BEKTOPA [0 JBYM HEKOJINHEAPHBIM
BEKTOPaM.

Cpsi3bh MEXK/1y KOOp/AMHATAMH BEKTOpa U
KOOp/HHATAMH Ha4a1a i xonna. KoopauHaThbl
cepe/lMHbl OTPE3Ka. PaccTosiHHE MEXKIY ABYMA
rouxkamu. JJIMHA BEKTOPA.

|
L A5 | VpaBHeHHE OKPYKHOCTH. | YpaBHeHHe OKPYKHOCTH.
r 14 \ VpaBHEHHE NPSIMOH. \ Y paBHeHHE NPAMOH.
( 15 l BzanMHOE pacroIoKeHHe l
JBYX OKpYKHOCTE#H
\; 16 | | Pemenue 3an1a4 |V paBHeHHe OKpYKHOCTH. Y PABHCHHE TIPSIMOIi.
17 \ [ToBTOpEHHE H KoopauHaThl BEKTOPA. Ornepaiiy HaJl BEKTOPAMH.
cHcTeMaTH3alis yueoHoro | YpaBHCHHE OKPY’KHOCTH. Y paBHCHHE IPSAMOH.
MaTepHaa
18 l \ KouTtpospHas paboTa 1o KoopauHaThl BEKTOPaA. Onepauuy HaJ BEKTOPAMH.
teme «MeTO1 KOOpAUHAT? Y paBHEHHE OKPYKHOCTH. VpaBHeHHE NPAMOH.
\ 19 l AHaTi3 KOHTPOJIBLHOM

palboThl




-1-

30

31

32

CoOTHOMIEHHS MEKIY CTOPOHAMH H yraaMu TpeyrobHuKa.

CuHYC, KOCHHYC, TAHTEHC,
koTaHrenc. OCHOBHOC

dopMy bl 1St BBIMHCICHHA
KOOpJMHAT TOYKH

Teopema 0 TIOMAAA
TpeyroJbHHUKA.

Teopema KOCHHYCOB.
PelueHue TPEyroJIbHHKOB.

VYo MeKay BEKTOpaMH.
CKansipHOe NpOoN3BEICHHE
BEKTOPOB.

CKaIsipHOE POU3BENICHHUE
B KOOpAMHATaX. CpoiicTBa
CKAISPHOTO MPON3BEICHU
BEKTOPOB

[ToBTOpEHHE H
cHCTeMaTH3aIws y4eOHOro
Marepuaa

Konmpoavnas paboma Me
3 no meme «Ckanaptoe
npousgeoeHue

AHAIH3 KOHTPOJIbHOH
paboThl.

[TpaBubHbIHA
MHOTOYT0/IbHHK.

OKpy KHOCTb, ONUCAHHAA
OKOJI0 MpPaBHJIBHOTO
MHOTOYTOJIbHHKA.
OKpy’KHOCTb, BIIHCaHHAA B
TpaBHIIBHBIH
MHOTOYTOJIBHHK.

-

CraasipHoe Npou3Be1eHHE BEKTOPOB.

20
TPUTOHOMETPHUUECKOC
ToX1ecTBO. POPMYIIbI
NpUBEACHU.

CuHYC, KOCHHYC U TaHICHC yraos ot 0 10 180
rpaaycoB. OCHOBHOE TPUTOHOMETPHYECKOE
ToX1ecTBO. [IpHBeICHAC K OCTpOMY YITIY.
CDOI_')M)’JI]:I, CBSA3BIBAIOIIHE CHHYC, KOCHHYC, TAHT€HC
M KOTAHTEHC OJHOI'0 H TOTO JKe yria.

dopmyna, BpIpaKatoLas nioalb TpeyroJibHAKa
gepe3 J1Be CTOPOHBI M YToJl MEXKIL HUMH.
TeopeMbl CHHYCOB.

TeopeMa KOCHHYCOB.

Teopema CHHYCOB H TeopeMa KOCHHYCOB, IPUMEPBI
MX pUMEHEHHS LA BBIUMCIICHHS 3JIEMEHTOB
TpeyrojbHHKa.
CxasipHOe MPOH3BEACHHE BEKTOPOB.
BEKTOPAMH.

Yroa Mexay

dopmyna ['epona. [Lomaab YeThIpEXy robHIKa.

Teopema CHHYCOB H TEOpPEMA KOCHHYCOB: IPUMEPBI
uX MpUMEHEHUS U1 BLIUMCIICHHSA 2JIEMCHTOB
TpeyroJibHUKA. CkassipHOE NPOM3BEICHHE
BeKTOPOB. YTOJI MEXKy BEKTOPAMH.
Teopema CHHYCOB 1 TEOpEMa KOCHHYCOB; MPUMEPBI
MX NIPUMEHEHHA JUIA BBIYMCIICHHUS JIEMEHTOB
TpeyroJbHAKA. CxansipHoe Mpon3BEICHUC
BEeKTOPOB. YTOJ MEKy BEKTOPaMH.

aHHa OKPYAKHOCTH H Jiomaab Kpyra.

TpaBHIbHBIE MHOTOYTOJIBHUKH. BrniucaHHbie H
OMUCAHHbIE MHOTOYTOJIbHUKH. BriucanHas 1
oNUCAHHAS OKPYKHOCTH MPaBUIBHOIO
MHOIOYTOJIbHHKA.

dopMmy bl s BEIMHCICHHA
TUIOIIAAN [1PaBUIIBLHOIO
MHOTOYTOJIbHUKA, €T0
CTOPOHBI M paanyca
BIIHCAHHOH OKPYKHOCTH.

| dopmya, BbIpakKaloLast nUIo1aab TPeyroabHUKa H
| TpaBMIIbHOTO MHOTOYTOJIbHHKA Yepe3 NepHMETP H
paauyc BIIMCAHHOH OKPYKHOCTH.

34

[TocTpoeHHE MPABHIBHBIX
MHOTIOYTOJIbHHKOB

\ HOCTDOCHHe HpaBKﬂbeIX MHOI‘OYFOIII:HHKOB.

AR

35

\ | Jlnuna OKpYXHOCTH H

| JInuHa OKPYKHOCTH. Upcso ny. JauHA AYTH.
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extop. Cerment. [Tnomas

[Tnomanas kpyra. €
cexTopa.

Peluenue 3a1a4 no TeMe.
J{nuHa OKpYKHOCTH H
ruUio1aib Kpyra.
Pemnenue 3a1a4 MO TEME.
JImuHa OKPYKHOCTH H
nol@ab Kpyra.
[loBTOpEHNE H
cpcTeMaTH3alus yueOHoro
Mmarepuaia

KonmpoasHas paboma MNe
4 «IIpasuivhble
MHO20Y20TbHUKU U
nA0Ua0b Kpy2a»

\ 41 I AHaIM3 KOHTPOJIBHOH [1paBHIIbHBIC MHOTOYTOJIbHHKH. BriHCaHHBIC H

JlmuHa OKPYKHOCTH. [Tnowaae Kpyra.

JnuHa OKpY/KHOCTH. [Tnomane Kpyra.

JlnuHa OKpY/KHOCTH. [Tnowmans Kpyra.

40 [1paBuIIbHbBIC MHOTOYTOJIbHHKH. BIIHCAHHBIC U
| orucaHHbIE MHOTOYTOIBHHKH. BrniucanHas U
onHcaHHas OKpPYKHOCTH [1paBUJILHOTO

muoroyronpauka. Jliuna okpyxuocTH. [Tnomalb

paboThl. OMUCAHHbIE MHOTOYTOJIBHAKH. BrniucanHas v
onMCaHHas OKPYKHOCTH NPaBUIILHOTO
mHoroyroipauka. Jluna okpyskuocTH. [lnomatb
KpyTa.

JIBHKEHHS.

['eoMeTpUYECKUC npeoOpa3oBanHs. [TpuMepsbl
aswkenns Guryp. CHMMETPUA duryp. Ocesas

OTtobpakeHHe MI0CKOCTH

Ha ceds
43 - [TousiTie JABHKCHHA CHMMETPHS.
44 - HasosxeHusi ¥ ABHKCHHA CpoiicTBa JBHKEHHA.

m Peiuenue 3aaa4

m- [TapasieabHbIN NEPEHOC [lapasiebHblH NepeHoc.

[ToBOpOT.

[NapasienbHbli IEPEHOC H MOBOPOT.

[ToBTOpEHHE H
cHcTeMaTH3alus y4eOHoro
Mmartepuana

Konmpoavnaa paboma Ne
5 «leudicenuer. nepeHoc ¥ noBopoT.
Haua/ibHble CBEICHHs H3 CTEPEOMET HH
[IpeMeT CTEPEOMETPHH. HarnsiHble npecTaBIeHHs O [IPOCTPAHCTBEHHBIX
MuororpaHHuK. tenax: KyOe, mapauIe/IeUNene, npu3Me, MHpaMuze.
mmape, KOHyce, cdepe, LHTHHIPE. Cexymas
rockocTh. [IpruMepsl ceuenuii. [IpuMepbl
O6beM Tela. ha3BEpTOK. [[paBUIbHBIC MHOTO PaHHHMKH.
CpoiicTBa MpAMOYToJIbHOTO O6bem Tena. EAnHuIb H3MEPEHHA oOBéMa.
napauiesienunes1a. CgoiicTsa 06bEMOB. POPMYIIbI oboBéMa
[MupamMuaa NpPSAMOYTOIBHOTO napajuiesienunea, Ky0a, mapa,

| T Kome | Unnnap. Bokosas rosepwiorms SRR

56 Cdepa u wap. \ punuaapa. Inouanb Goxopoii osepxHocTH. KoHyc.
[Tiomans GOKOBOH MOBEPXHOCTH konyca. [Llmomaib

['eOMETPHUYECKHE npeoOpa3oBaHus. [lapasie bHbIH

[Ipu3ma. [lapanienenumnes.

006 akcuoMax
ITaHUMETPHH.




HekoTopble CBEACHH O
ha3BATHN T€OMETPHH
[losropenue. Pemenne 3a1atd.

=1

Tpeyro/IbHUKA. Pasuobenpe
TpeyroNbHUKH, CBOMCTBA H

3aBHCHMOCTD MEKIY BEIHY
TpeyroJibHUKA.

[lapansenpHble U [Napanne
[ieprieHIUKY IAPHbIC

npsMbIe.

63-64 - OKpYKHOCTb.

YeTpIpEXYroabHUKH.
[Tpu3HaKi U CBOMCTBA
qeThIPEXYTOJbHUKOB.

OTPE3KY.
OxpykHoCTb. KpyT. JlnuHa
Kpyra, M101Iajb CEKTOPa.

IpHBIC 1 MepeceKalomecs I
[lepreH MKy IIPHOCTD npsMbIX. TeopeMbl O
napasiebHOCTH U riepreH UKy IApHOCTH MpAMBIX.
CBOIICTBO CEPEIMHHOTO rieprieH/ MKy 1pa K

TpeyroJbHHK. TpeyronbHUK. [IpsiMOYTOJIBHBIC,
TpsiMOy rosbHBIH 0CTpOYroJibHbBIC H TYNOYTOJIbHBIC TpeyroJbHUKH.
TpeyroJibHUK BhicoTa, MEIHaHa, GHCCEKTPUCa., CpeHAs JIHHAS

HHBIE U paBHOCTOPOHHHe

MpU3HAKH

paBHOOEAPEHHOTO TpeyroJbHAKa.

[Ipu3HAKH PABEHCTEA TpeyrobHUKOB.
HepaBeHCTBO TpeyrolbHUKa. CymMa yrioB
TpeyroJbHHKA. BreliHue yriibl TpeyroibHuka.

J{HAMH CTOPOH H YTTIOB

pAMBIE.

OKp

[1psAMOYTOTbHHK. pom0, KBaIpat, apaiesiorpaMM .
Tpanews, uX Miomau. BriicanHble W OMUCAHHBIC

YDKHOCTH, njomanb

yeTBIPEXYTOJIbHHKH.
67 - 68 _ Pemenue 3a1a4
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5. OueHouHble MaTePHATR, cojepsKamme KUMbi

KOHTPONbHAR pabova N2 1 (1 4)

Bapuanm I

1. Touxku E n F nexar COOTBETCTBEHHO HA croponax AD M BC
napasienorpaMmMa ABC_{.: npuuénm AE = ED, B{‘_i FC= 4_:}
a) BeipaauTe pexrtop EF uepes gekTOopnl m=AB u n =AD.
6) Modxer i IpH ﬂuon-naﬁynh IHAUEHHH X BBINOJHATHCHA
PaBeHCTBO EF =xCD?

9. BoxoBbie CTOPOHB npauoymmoﬁ rpanenuy paBHb 15 cM
n 17 cM, cpefRAA JUHNUA pasta 6 cM. Haijigure 0CHOBAHHA
Tpanemnn.

Bapuanm II

1. Touxka K JeXuT Ha cropose AB, 2 rouxka M — Ha CTO
pone CD napaJiiesiorpaMsa ABCD, npuuénM AK = KB,
CM:MD=2:5.

a) BeipasuTe BEKTOP KM uepe3 BEKTOPb ;—AB u E—‘AD.
6) Moxer JH OpH xaxoM-HUOY b gHAYEeHHH X BLIMOJIHATECH
paBeHcTBo KM = xCB?

9. Opuu n3 YIJoB npamoyronbnoﬁ rpanenuu paBeH 120°,
Gopmias OOKOBAA CTOPOHA pasna 20 c, a cpeHas JAMHUA
pasHa 7 CM. Haitaure OCHOBAHHA TpanemnH.

Bapuanm III (nns Gonee OOATOTOBJIEHHBIX yuammMxc)

1. Touku M u N — cepeAnHbl CTOPOH BC u CD napanje:
JorpaMMa ABCD. BpipasaTe BeKTOP AC uepe3 BEKTOPHI
m=AM u n =AN.

2. OcHOBaHMS TpanemnH paBHBI 4 CM H 10 cm. Boxosas cTOPO-
Ha pasfeieHa HA TPH paBHble YACTH. Yepes TOUKH JAeJeHMA
NpOBeAeHB! IPAMBIC, napajiesbabie ocnopanmam. Hafgure

OTPe3KH 9THX MPAMBIX, JaKJTIOUEHHBIE MeXAY BGOKOBBIMHA
CTODOHAMHE TpATemuH.

MOIKHO HCIIONB30BATDH TaKse BAPHAHTHI KOHTPOJILHOH pa-
6ot K-6 u3 AUAAKTHYECKHX MATEePHAJIOB.

KOHTPONbHAR pa6ota N2 2 (1 4)

Bapuanm [
1. Haipuarte KoopaAMHATHI W ANUAY BEKTOPA a, ecnu
a=-b+3c, bid —2h c{-6; 2}

9. Jlapbl KOODAWHATHI BEPIINH TpeyroJEHHKa ABC: A(-6; 1),
B(2; 4), C(23 -2). Ilokaxwure, “TO TpeyroJibHHK ABC pas-
RpoGepeHHbIH, M gajiaure BBICOTY Tpeyro/bHHKE, npope-
NéHHYy0 M3 pepIHELl A.

3., OKpYHOCTh 3ajaHa ypaBHeHHEM (x - 1)} +y* = 9. Hamt
mHTe ypapHeHHE npaMoi, npoxonxm.eﬁ yepe3 eé HEeHTP H
uapannenmoﬁ ocH OpAHHAT.

Bapuanm I
1. Hafigame KOOPAHHATEI W AMHHY BEKTODA b, ecnm
b=3c—d, cl-3 6 d(2; -2).
2. JlaBH KOOPAHHATHI peplIH qeTH PEXYTOJbHIKA ABCD:
A(—6; 1), B(0; 5), C(6; —4), D(0; —8). [loxaxure, qTO

ABCD — NpAMOYTOJIBHHE, u Halipare KOODAMHATHI TOUKH
nepecedeHus €ro JHATOHAJEH.

3. Oxpy)KHOCTh 3ajaHa ypasnennem (X ¥ 1) + (y — 2)* = 16.
Hanumuure ypapHeHue npaMoit, npoxonsmeii yepea ee
LeHTp H napannenbnoﬁ ocu abenuce.

MosKHO HCIOOJL3OBATH TAKIKE papHAHThI KOHTPOJbLHOW pa-
ot K-1 M3 AMAAKTHHECKHX MATEpPHAaJoB.



KoHTpOonbHas pabora Ne 3 (1 9)

Bapuanm I

1. Ha#gure yroi MeX Ay JYyUOoM OA n nonommnmoﬁ noay-
ocpio Ox, ecin A(-1; 3)

9. Pemmte TPeyroipHHUK ABC, eciau /B =130°, £C = 105",
BC =342 oM.

3. Hafiawre KOCHHYC yrna M TpeyroJibHIKA KLM, eca#
K(1; T, L(—-2; 4), M(2; 0).

Bapuanm I1

1. Haitaure yron MEIKAY JAYHOM OB u nonommensﬂoﬁ HOJaY-
ocpio Ox, eciay B(3; 3).

9. Pewmwure TpeyrofibHUK BCD, ecnu /B = 45°, /D =60
BC = J§ oM.

3. Haijigure KOCHHYC yrna A TpeyrobHHKA ABC, ecnn
A(3; 9), B(0; 6), C(4; 2).

MOYKHO MCIIONBIOBATE TAKIKE HeKoTOpHIe 33JlaUi BAPHAHTOR
KOHTDOJBHBIX padoT K-2 u K-8 u3 AuaKTHIeCKHX MATEPHAJIOB.

KoHTpONnbHAaR pabora N¢ 4 (14)

Bapuanwm I

1. IlepumeTp [paBUJIBLHOTO TpeyroJibHHKa, BIHCAHHOIO B OKPYK~
HoeTh, pasen 45 cM. Haiigure cTOPOHY PABRJIBHONO BOCHMU®
YronbHHUKAE, BIIMCAHHOTO B TY K€ OKPYKHOCTb.

9. Haitaure nIOMALL KPYTa, ecJTH TIOMANb BIMCAHHOIO B orpa-
HUUMBAKOILYIO ero OKPYIKHOCTh KBAJApaTa pasua 72 anMZ,

3. Hafygure ATAHY AYTH OKPY/KHOCTH Pajuyca 3 cm, ecnH eé
rpaaycHas mepa paBHA 150°.
Bapuanm II

1. Ilepumetp NpaBMJIbHOTO eCTHYTOJBHUKE, BOHCAHHOTO
B OKpYXKHOCTb, paseH 48 M. Haitaure CTOPOHY KBaJpaTa,
BIUCAHHOTO B TY me OKPY)KHOCTI:.

9. Haitgnre ANHHY OKDYKHOCTH, €CJH [J0l1ab BIMCAHHOTO
b Hed MpABMJIBHONO UIECTHYTOTBHAKA paBHa 7243 en’.

3. Haligure mniomanb KpYyroBoro cexTopa, ec/IH TpajycHas Me-
pa ero ayrut paBHA 120°, a paauyc Kpyra paseH 12 CM.

Hapaay ¢ 9TUMH BApHAHTAMI MOIKHO MCTIONIB3OBATL TAKIKE
pApHAHTHI nomponhnoii paboTs! K-4 u3 AMAAKTHYECKAX MaTe-
pUAasosB.



KoHTpONbHaR pa6ora N2 5 (14)

Bapuanm I

Jlana Tpaneunus ABCD. Tloctpoitre Qurypy, Ha KOTOPYIO
orofparkaeTcs 9T TpANELHA npy cHMMeTPHH OTHOCHUTENBHO
npanoi, coaep:kameit 60KOBYIO cropony AB.

JIlpe OKPYKHOCTH C nenrpamu O; ¥ 0,, paguycsl KOTOPBIX
paBHBI, NepeceKalTcd B roukax M u N. Yeped TOUKY M
npoBejeHa npaMas, napanneasnas 0,0; ¥ nepeceKaloan
OKPYKHOCTb C IEHTPOM 0, B TOYKe D. Hcnonnaya na-
paseNbHbI Neperoc, AOKaxure, 4TO yeTh pEXYTroJbHHK
0,M DO, snnnseTca napAasIenorpaMMOoM.

Bapuanm 11

Jlana Tpanenus ABCD. IlocrpoiiTe Qurypy, Ha KOTOPYIO
oTobpaskaeTcs aTa Tpaneuns IpH CMMMEeTPHH OTHOCHUTENBHO

TOUYKH, spaaomeiica cepeanHoH HoKOBOI CTOPOHBI CD.
Jlan IecTHYTOJNBHAK AAAA . Ero cropoHbl AA; ¥
A Ay Ay 1 Agdg, AA, 1 AgA, TIONAPHO paBHBl ¥ TApat-
nenbHbl, MCIoas3ys UEeHTPaIbHyIo CUMMETPHIO, AOKaXKHTE,
qro muaromanu AAg, AAs, AzA; NaHHOTO [I1eCTHYTOIbHAKA
nepecexawTcd B OmHOI TOUKEe.

MoKHO HMCIOAB3OBATE TaKyKe BAPUMAHTHI KOHTpPONAbHON P&~
Gorel K-5 u3 AMAAKTAYECKHX MATEPHATOB.
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