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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3y4eHusi reOMEeTpUU Ha YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
VCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCykJeHuss «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUsA. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTIIyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[enpro M3y4eHUs r€OMETPUH SABJISIETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA
MPU PEIICHUHN KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3aJ]lay, BCTPEHAIOIIUXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMAh  3€MEJIbHOTO  Y4acTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHASL JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3aga4 MPAKTAYECKOTO XapakTepa OO0Yy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIENIM  pEealbHBIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYHCIICHUS U OIIECHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJibTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOy4Yaromyecs: He MMPOCTO 3HAKOMSITCS C ONPEeCIEHHBIMU MOHATUIMU, a
YBEPEHHO OBa/ieBatoT UMH. CyIlIecTBYIOIIME TEMbI MPOrpaMMbl 0a30BOr0 Kypca
reOMETPUH U3YydaroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaoT
YMEHHUSI, MOMOTAIOIIMEe MM YBEPEHHO NPHUMEHATh CBOM 3HAHHMS HE TOJBKO B
MaTeMaTHKe, HO U B CMEKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a TaK)Ke TMO0JIb30BAThCSl MOJTYUYCHHBIMM 3HAHUSMHU TIPU PEIICHUU MPAKTUYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOnEHHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC Pa3iciibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«YeTtbipéxyronbHukn», «Ilogobuey, «dmeMenTsl TpuroHoMeTpuny, «llnomanny», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

Ha usyuenue yueOnHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Heento), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPEICICHUN.

B3anMmHOE pacronokeHue TO4YeK Ha NpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynockocte M yroi. Buasl yrinos. 3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYIISIPHBIE MPSMBIE.
Paccrosinne oT Touku 110 ipsamon. buccekrpuca yrna.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyrosnsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHuss. UHCTpyMEHTHI ISl U3BMEPEHUHN U TOCTPOCHUM.

TpeyroabHuku

Buzasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYrOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunble  Qurypsl. OCHOBHbIE CBOMCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoicTBa U
MIPU3HAKK NapajuieNbHbIX NpsAMbIX. CyMMa yIJIOB TpPEyrojabHUKa. BHENIHUE yriibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYroJbHUKOB. [leprneHaukynsap u
HakJIOHHAs. CBOWCTBO MEAUAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyrosnbHbIii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, nuaMeTp, XOpJa, UX CBOMCTBA. B3anMHOE pacmnoyIoKEHHE OKPYKHOCTH U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCaHHAas B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTprca yriia U CEpEeAMHHBIN NEPIIEHANKYJIISP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUSA MPOCTEUIINX MOCTPOEHUH, 3Tarlbl
3a/1a4M HA IOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpenHas Tpameuus, €€
cBOMcCTBa M npu3Haku. [IpsmoyronbHas tpaneuus. CpenHss TUHUSA TPAIICLHH.

Cpennss nMHUA TPEyrojbHUKAa. MeETOoJ yJIBOEHHsS MEIHWaHbl TPEYrOJbHUKA.
Teopema o nepeceueHuu MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3Kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt mnomodus. I[IpusHaku momoOUs
TPEYroJbHUKOB. IIprMeHeHue nomo0usi NpU PpELICEHHH TEeOMETPUUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIANEH TEOMETPUUYECKUX QUTYP.
[Tpocreiimue Gopmyibl A MIIOLWAAN TPEYroJbHUKA, TapajjienorpamMmma, pomoa u
Tpaneuuu. [nomanu nogoOHbIX ¢uryp. OTHOILIEHHE TIOMIAAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl I[ludaropa npu pemeHun
PaKTUYECKUX 3a]a4.

DJIeMeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJbHOIO
TpeyroibHuKa. TpuroHomerpuueckue ¢ynkiun yriaoB B 30°, 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl U 4eThIPEXYT0bHUKHU, CBA3AHHbIEC C OKPYKHOCTbIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrael MeXay XOpJaMHM M CEKyLIMMH. BIMCaHHbIE W ONMCAaHHBIE OKPYKHOCTHU
TPEYroJIbHUKAa M 4YeThIpEXYroJpHUKH. CBOWMCTBA M MPHU3HAKH BIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETpUYECKOE  TokaecTBOo.  DopMmynbl  mnpuBeAcHUsA.  PelieHue
TPEYTroJbHUKOB. TeopeMa KOCHHYCOB UM TEOpeMa CHUHYCOB. PemieHue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuiesnorpamma, pomo6a, tpaneuud. dopmyna I'epona. Popmyna miomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHne Ipu penieHur reoMETPHYECKUX
3agayd. Teopembl UeBbl U Menenas. [lonstue o roMmoreTnu.

MeToa KOOpaAMHAT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHA cMbICH. [lapamienpHOCTh M NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
NpsMBIX B KoopauHaTax. Dopmyna paccTOSHUS OT TOYKH 10 npsmMoil. [lnomans
napajuiesorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA]IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3aj1ayax.

BexTopbl

BekrTopbl Ha miockocTd. ClOXEHHWE M BBIYMTAHHWE BEKTOPOB — MpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarue o Oa3uce (Ha IIOCKOCTH). PasyiokeHuss BEKTOpPOB MO Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaxX. JUCTpHOYTHUBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  NpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOIro



IPOU3BEIACHUS BEKTOPOB [UIsl HAXOXKIAEHUs JUIMH MW  yrioB. PemeHue
TEOMETPUYECKHX 33]1a4 C [IOMOIIBIO CKAIPHOTO IPOU3BEACHUS.

JIJIMHA OKPYKHOCTH U IUIOIIAAb KPyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOkpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
CeKTopa, cermeHTa. Mctopuueckue cBeieHus1 00 U3BMEPEHNHU JUTMHBI OKPY>KHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

LlenTpanpHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. IIoBopoT.
OceBag cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[Tonsitue nBwxeHuss u ero cBoicTBa. PaBenctBo Quryp. IlposiBnenus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTMIXKEHUSIM  POCCUHCKHUX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEaTU3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHMHM BCEHM JKU3HU MJis YCHEIHOM MNpodeccHoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTH4eCKOr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MATeMAaTHYECKOW KYJIbTYpOWl Kak CPeJCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MyTeH UX pelIeHHUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YUYUTHCS y JPYTUX JIOJIeH, MpuoOpeTaTb B COBMECTHOW JEATEIIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCHHUIUTHI COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JEUCTBUSIMH,  YHUBEPCAJIbHBIMH  KOMMYHHMKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUW MEXKIy TMOHATHSAMH, (DOopMyIUpOBaATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATh HEJAOCTATOYHOCTh W HM30BITOYHOCTh HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (OPMYJIMPOBATH CYKJACHHUSI B COOTBETCTBHUH C YCIOBUSIMH U
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/¢ OOCYXIIEHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMHI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAXKCHHUS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4eOHBIX MaTEeMaTUYECKUX 3a7ad, MPUHUMATh Ielb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX opMax paboThl (0OCykaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pelIeHus 3adadd (WId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaMJIEHHBIX OIIMUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUH TMPU H3YyYCHHH MaTEMaTHYeCKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yIbTaTHI:

Pacno3sHaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (QUIYpBI, ONpPENeisITh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TIE€OMETPUYECKHE (UTYpPBI, BBIIOJIHATH
YEpPTEKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp MPUKUAKY M OLEHKY JMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
peaslbHOM KU3HHU, pa3MepoB NPUPOJIHBIX OOBEKTOB. Paznuuare pa3Mepbl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JOTHYECKUE PACCYKACHUSA C UCIIOIB30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUYECKUX 3aa4.

Omnpenensts napajijieIbHOCTh MPSAMBIX C IOMOIIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cexkymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PewmaTe 3a1aun Ha KjeT4aTol Oymare.

[TpoBOAUTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIE 3HAUCHMS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUECHNH JBYX MAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenendars
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3aa4.



@opMynUpPOBaTh ONPEAECICHUS OKPYKHOCTH W KPyra, XOpAbl U JIAAMETpa
OKPYXHOCTH, YBEPEHHO BIAJETh X CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSTh
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoJuTh €€ MeHTp. Jloka3pIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJbHOW M pajuyca, MPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYISA U
JIMHEWKHU.

K xoHumy oOyuenus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
IpeIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMM IIPH PEIICHUH T€OMETPHUYECKHX 3aaad. Pazmmuath
IpU3HAKU M CBOMCTBA MapajuienorpaMmma, pom0a U npsMOYrojbHUKA, 10Ka3bIBATh
UX U YBEPEHHO NMPUMEHSTH IIPU PEUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKH MEPECEUEHUS] MEUAH TPEYyTroibHHUKA (LIEHTpPA
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JJISl PELICHUS
MPAKTHYECKHX 3ajad.

Pacno3naBaTh II€HTpabHO-CUMMETPUYHBIE (UTYPHl U HCHOJIB30BaTh MX
CBOMCTBA MPH PEIICHUN 33]1a4.

Brnanerp moHATHAMH TIOA0OMS TPEYroiabHUKOB, Kod(dduimueHnTa momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3oBaHuu MoAoOus U 0 MoAoOHbIX Qurypax. [lonb3oBaThcs NMpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOK0OME B MPAKTUUECKUX 33Jauax.

BeiBomuTh W UCHONB30BaTh mOpocTeilmue (GopMynsl Ui IJIOLIAAU
TpeyrojbpbHHUKa, TapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0aMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TIe HEOOXOAUMO, KAIBKYJISTOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH



NoJOOHBIX (QUTYp U TMPUMEHSATh MpPH pelieHuH 3anad. [IpuMeHsTh MmoydyeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a49aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JIIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K xoHI1y oOyuyeHust B 9 kj1acce oOy4aromuiics MOIyYuT CIAEAYIONIME MPEIMETHBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbl JUIsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcsa GopMysiaMH MPUBEACHHS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TEeOMETPUYECKUX 3anad. [IpuMeHSATh MOoJydeHHBbIE 3HAHUS IpU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAN, BBIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tparneiuu, BEIBOAUTh U IPUMEHATh GpopMmyity ['epoHa u
bopMyy JUIsl TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

MMers 1npeAcTaBiI€HHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIVIaX, YTJax MEXAY XOpAamMHu
(CeKyIIMMM) U yTiIe MEXAY KacaTeJIbHOM U XOPAOW ITPH PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT HAa IJIOCKOCTH, paboTaThb C ypaBHEHUEM
npsMOMl Ha TMJIOCKOCTH. Biamers NOHATHUSMU YriaoBOoro Kod3pduiueHta u
CBOOOJIHOTO 4JI€HA, MOHUMATh HUX TE€OMETPUUYECKHH CMBICI U CBS3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemars METOAOM KOOPAMHAT 3aJauM, CBSI3aHHBIE C MAPAJUIEIBHOCTBIO H
NEPIIECHINKYJIIPHOCTBIO MPSAMBIX, IEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSTHUSL OT TOYKHA JO MPSIMOM, IJIOLIAAM MapajuiesorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mmowmaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IF€OMETPUYECKUX M TNPAKTUYECKUX 3anad. I[IpuMeHATH MeToj KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX 3a7a4ax.

Branerp moHATHEM BEKTOpAa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHMEM UM BBIYUTAHHEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPJANHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackiagpiBath BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpuMEHATH IIOJy4YyeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Branerp MOHATHEM CKalIspHOTO IPOM3BENCHUS BEKTOPOB, MOHMMATh €ro
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOoeLUpOBaHUEM. [IpUMEHATH CKalIspHOE MPOU3BEIECHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YrioB. Pemare reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnomp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux u (pU3ndecKux 3agavax.

Bragetes NOHATHSAMHM NPABHIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAJUaHHON MEPHI yTIJIa, BBIYUCIATH IUIOMAAb KPyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMeEHATH MOTydYEeHHBIE YMEHHS NPHU
pEIIeHUN MNPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUIMHBI OKPY>KHOCTHU U IUIOIIAU KPyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMKM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMEHATH MOYyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HEOOXOMMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (UU(pOBbHIE)

Ne ni/m KoHTpoJbHbIe
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI
Hauana reomerpuu. IIpocreiimmue
1 reoMeTprUYecKue (pUrypsl 1 UX CBOMCTBA. 28 1
W3mepenne reoMeTpuIecKuX BEITNIHH
2 TpeyronbHUKH 19 1
3 [TapannensHocts. CymMMa yrios 15 1
MHOT'OYTOJIbHUKA
4 [IpsiMOyTOBHBIE TPEYTOJIEHUKA
5 I'eomeTprueckue HepaBeHCTBA 1
OxpyxHOCTb. [ 'eoMeTprudeckne mecta
6 To4ek. ITocTpoenus ¢ moMOIIBIO UPKYJIA 18 1
U JINHEHKH
7 HOBTOPGHI/IG, 0000111IeHHEe, CHCTEMATH3aIIUS 10 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6




8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
YeTbIpEXyroJbHUKH 22
IToxoOue 16
3 [Tnomans 16
4 Teopema [Tudaropa u Havana 18 1
TPUTOHOMETPHH
5 VYribl U 4eTBIPEXYTOJIBHUKY, CBS3aHHBIC C 20 1
OKPY>KHOCTBIO
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 10 1
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6




9 KJIACC

KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIE (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
1 Pemrenue TpeyroiibHUKOB 22 1
2 [Tonobue TpeyroabHUKOB 12 1
3 MeTto KoopAHHAT 10 1
4 BexTopsl 20 1
5) JlIHa OKPY>KHOCTH U IIJIOLIAa/lb Kpyra 16 1
6 JIBMOKCHUS INIOCKOCTH 10
y [ToBTOpeHue, 06001IIeHNE, 12 1
CHCTEMaTH3aInsI 3HaHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

1 Hcropust BOSHUKHOBEHUS U Pa3BUTHSI T€OMETPUU 1

5 HavanbHble nonstus reometpun. Touka, npsmas, 1
OTPE30K, JIy4d

3 Hauanbubie nonaTus reomerpun. Touka, npsmas, 1
OTPE30K, JIy4d

4 [Tonusitre 06 aKCI/IOiVIe, TeopeMe, I0Ka3aTelbCTBE, 1
OIIPEJIETICHUH, CBOMCTBE, IIPU3HAKE
B3aumHoe pacnonoxeHue Touek Ha IpsIMOH.

5 W3mepenue UIMHBI OTPE3KA, PACCTOSTHUE MEKIY 1
TOYKaMU
B3anMHOe pacnionokeHue TOYeK Ha IPsIMOi.

6 W3mepeHue JUIMHBI OTPE3KA, PACCTOSIHUE MEXKAY 1
TOYKaMU
B3anMHOe pacnionoxeHue TOYeK Ha IPsIMOi.

7 N3MepeHne 1iMHbI OTpE3Ka, PaCCTOSTHUE MEXKIY 1
TOYKaMH

8 [Tonmynnockocts u yroisi. Buael yrnos. U3mepenue 1
BEJINYUH YIJIOB

9 [Tonmynnockocts u yrois. Buael yrnos. U3mepenue 1
BEJIMYMH YIJIOB

10 [TonymnockocTs 1 yroi. Buasl yrios. 3mepenue 1
BEJIMYUH YIJIOB

11 Bepruxansaele 1 cMexHbIe yruibl. [lapannensaslie u 1




NEPIEHAUKYJIAPHBIE IIPSIMBIC

Beptukanbubie U cMexHbIe yribl. [lapamiensHbie u

12 HepIEHINKYIISPHBIC MPSIMbIE 1

13 Beprukanshble u cMexHble yriibl. [lapannensHsie u 1
HEepIEHANKYIISPHbIE MIPSIMble

14 Beprukansaele 1 cMexHbIE yruibl. [lapanensaslie u 1
HEepIEHINKYIISPHBIE TTPSIMbIE

15 BeprukaneHble 1 cMexHbIe yribl. [lapamienbHblie u 1
NEepPIEHINKYIISPHBIE TIPSIMbIE

16 buccektpuca yrna 1

17 buccekrpuca yria 1

18 buccektpuca yrna 1

19 Jlomanas. Bunpl nomanbix. J[JinHa JIoMaHOM 1

20 Jlomanas. Buael momaHbIx. [{nrHa ToMaHOM 1
MHoroyronasHukH. [lepuMerp MHOTOYTrOIbHUKA.

21 [ToHATHE O BBIMYKIIBIX M HEBBITYKJIIBIX 1
MHOT'OYTOJIbHUKaX
MHoroyronasHukH. [lepuMerp MHOTOYTOIbHUKA.

22 [ToHsITHE O BBIMYKIIBIX U HEBBITYKIIBIX 1
MHOTOYTOJTbHIUKAX
MHoroyronsHUKH. [lepuMeTp MHOrOyrojabHHKA.

23 [ToHsTHE O BBIMYKJIBIX U HEBBITYKJIBIX 1
MHOTOYTOJTbHIUKAX
MHoroyroasHUKH. [lepuMeTp MHOrOyrojabHHKA.

24 [ToHsTHE O BBIMYKJIBIX U HEBBIYKJIBIX 1
MHOTOYTOJIbHUKaX

o5 MHoroyronsHUKU. [lepruMeTp MHOTOYyTOJIbHHKA. 1

ITonsTue o BBIITYKJIBIX W HEBBIITYKJIBIX




MHOTI'OYT'OJIbHUKaX

26 NHCTpyMEHTHI 111 U3MEPEHUHN U TOCTPOCHUM

27 HHCcTpyMeHTSI U1 M3MEPEHUN U TOCTPOSHUN
KonTtponsnas pabora o Teme "Hauana reomerpun.

28 [Ipocreiimme reomeTpruueckue GUrypsl U UX 1
cBoiicTBa. MI3Mepenue reomerpudeckux Guryp"

29 Menaunana, 6GucceKTprca U BBICOTa TPEYTOJIbHUKA

30 Menunana, OrcceKTpHca M BRICOTa TPEYTOJIbHUKA

31 PaBeHCTBO TpeyroibHUKOB

32 [IepBblil 1 BTOPOM IPU3HAKU PABEHCTBA 1
TPEYroJbHUKOB

33 [IepBblil 1 BTOpOM IPU3HAKU PABEHCTBA 1
TPEYTrOIHLHUKOB

34 I1epBbIil 1 BTOpOH IIPU3HAKKA PABEHCTBA 1
TPEYroJbHUKOB

35 [IepBbIil 1 BTOPOM IPU3HAKU PABEHCTBA 1
TPEYroJbHUKOB

36 [IepBbIil 1 BTOPOM IPU3HAKU PABEHCTBA 1
TPEYTrOJIHLHUKOB

37 PaBHOOeIpeHHBIE TPEYTOJILHUKU M UX CBOICTBA 1

38 PaBHOOEIpEHHBIE TPEYTOIEHUKN M UX CBOICTBA 1

39 PaBHOOeIpeHHBIE TPEYTOJILHUKU M UX CBOICTBA 1

40 [Ipu3Hak paBHOOEIPEHHOTO TPEYTOIHHUKA 1

41 [Ipu3Hak paBHOOEIPEHHOTO TPEYrOJIbHUKA 1

42 Tpetuil npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1

43 Tperuil npu3HaK paBEeHCTBA TPEYTrOJIbHUKOB 1

44 Tpetwnit npu3HaK paBeHCTBA TPEYTOJIHLHUKOB 1




®durypsl ¢ oceBoil cummerpuei. Ilpumepst

4 CUMMETPHUHU B OKPY’KaIOIIEM MHUpe 1
16 ®durypsl ¢ oceBoil cummerpuen. llpumepst 1
CUMMETPHHU B OKPYKAIOIIEM MHpE
47 KoHntposnbHas padora o teme "TpeyroibHuKH" 1
48 [NapannenbHOCTb TPSIMBIX 1
49 CBoiicTBa ¥ IPU3HAKH MMAPATUIEIBHBIX IPAMbBIX 1
50 CBolicTBa U NPU3HAKY MMAPAIIJIEIIBHBIX MPSIMBIX 1
51 CBoiicTBa ¥ IPU3HAKH MMAPATUIEIBHBIX IPAMbBIX 1
52 CBolicTBa U NPU3HAKY MMAPAIIJIEIIBHBIX MPSIMBIX 1
53 CBoiicTBa ¥ IPU3HAKH MMAPATUIEIBHBIX IPAMbBIX 1
94 CBolicTBa U NPU3HAKY MMAPAIIJIEIIBHBIX MPSIMBIX 1
55 CyMMa yTiioB TpeyroJibHHKa 1
56 CymMa yriioB TpeyroJbHHUKa 1
o7 Bremnue yrisl TpeyrojibpHHUKa 1
58 Buewnue yribel TpeyrojapHuKa 1
CyMMa BHYTPEHHHUX YIJIOB MHOTOYTOJIbHHUKA U
59 CyMMa BHEITHHX YTJIOB BBITYKJIOTO 1
MHOTOYTOJTbHUKA
CyMMa BHYTPEHHHUX YIJIOB MHOTOYTOJIbHUKA U
60 CyMMa BHEITHHX YTJIOB BBITYKJIOTO 1
MHOTOYTOJTbHUKA
CyMMa BHYTPEHHHUX YIJIOB MHOTOYTOJIbHUKA U
61 CyMMa BHEIITHUX YIJIOB BBIITYKJIOTO 1
MHOT'OYTOJIbHUKA
62 KonTtponsHast padora o Teme "[lapasmienbHOCTb. 1

CymMa yriioB MHOTOYroJibHHUKA"




[Ipu3Haky paBeHCTBA NPSAMOYTOJIbHBIX

63
TPEYrOJIbHUKOB

64 [Ipu3Haku paBeHCTBa NPAMOYIOJIbHBIX
TPEYrOJIbHUKOB

65 [TepneHauKyIsIp U HAKJIOHHAS

66 CBoliCcTBO MeIMaHBbI IPSIMOYTOJIBHOTO
TPEeYrojbHUKa, IPOBEAEHHON K TUIIOTEHY3€

67 CBOliCTBO MeIMaHBbl IPSIMOYTOJIBHOTIO
TPEeYrojbHHUKa, IPOBEAEHHON K TUIIOTEHY3€

68 [IpssMOYTOJIBHBINA TPEYTOJIBHUK C YIiioM B 30
rpagycoB

69 [IpsiMOyroabHBIN TPEYTONBbHUK C YoM B 30
rpagycoB

70 CooTHOLIEHN MEX Y CTOPOHAMU U YIIIaMu
TpeyrojbHUKa

71 CooTHOLIEHN MEX Y CTOPOHAMU U YIiIaMU
TPEYroJabHUKA

79 HepasenctBo TpeyronbHuka. HepaBeHCTBO 0 nimHe
JIOMaHOHN

73 HepaBeHcTBO MeX 1y IEpIEHANKYIIPOM U
HAKJIOHHOM. PaccTosiHME OT TOYKH 10 IIPSAMOit

74 KonTtponbHas padora no temam "[IpsimoyronabHbie
TpeyroiabHuku", "['eomerpuueckue HepaBeHCTBA"

75 OKpy»XHOCTb, XOpJIbl 1 TNAMETPBI, UX CBOMCTBA

76 OKpy’KHOCTb, XOpABI U TUAMETPBI, UX CBOWCTBA

77 B3anmHoe pacnoyiokeHre OKpY>KHOCTH U TIPSMOM.

KacartenbHas u cexyias K OKpyKHOCTH




B3aumHoe pacnonoxeHue OKpyKHOCTH U IPSIMOH.

8 KacarenbHast 1 cexymias K OKpy>KHOCTH

79 B3aumHoe pacnonoxeHue OKpyKHOCTH U IPSIMOH.
KacarenbHas u cekyasi K OKpy>KHOCTH

80 OKpYyXHOCTb, BIMCAaHHAs B YTOJ

81 OKpy’KHOCTb, BIIUCAHHAS B yroJl
[ToHsATHE O rEOMETPUUYECKOM MECTE TOUEK.

82 [TprMepbl reoMeTpUYECKUX MECT TOUEK Ha
IJIOCKOCTH
[ToHsATHE O rEOMETPUUYECKOM MECTE TOUEK.

83 [TprMepbl reoMeTpUYECKUX MECT TOUEK Ha
IUIOCKOCTH

84 OnucaHHasi OKpY>KHOCTb TPEYIOJIbHUKA, €€ LIEHTP

85 OnucanHasi OKpYKHOCTb TPEYTOJIbHUKA, €€ LIEHTP

86 MeTto1 reoMeTpUYECKUX MECT TOUYEK MPU PELICHUN
TEOMETPUUYECKUX 3a7a4

87 MeTto1 reoMeTpUYECKUX MECT TOUYEK MPU PELICHUN
reOMETPUUECKUX 3aau

88 MeTto reoMETpUYECKUX MECT TOUYEK IPU PELLIEHUN
TEOMETPUUECKUX 3a7a4

89 MeTto1 reoMeTpUYECKUX MECT TOUYEK MPU PEeIICHUN
FEOMETPUUECKUX 3a7au
O60cHOBaHMS MPOCTEUIITNX TOCTPOSHUM, ITATIBI

90 3aJla4uM Ha TIOCTPOCHUS, PEIICHHE 3a]1a4 Ha
MIOCTPOEHNE HUPKYJIEM U JIMHEUKOU
O60cHOBaHMS MPOCTEHIITNX TOCTPOCHUH, STAIbI

91 3a/1a4y Ha IOCTPOCHHUS, PELLICHHUE 3a/1a4 Ha

MOCTPOEHUE LIUPKYJIEM U JIMHEHUKOM




92

KonTtponshast padora o Teme "OKpyKHOCTb.
['eomeTpuueckue mecra Touek. [locrpoenus ¢
MIOMOUIBIO ITUPKYJIS U TUHEUKH"

93

[ToBTropenue u o6o0mmenue. Pemenue 3anay,
WUTIOCTPUPYIOIINX CBS3U MEXKAY pa3IndHbIMU
TeMaMu Kypca

94

95

96

IToBTOpenue u 0600meHne. Permenue 3anay,
WJUTIOCTPUPYIOLIUX CBSI3H MEX]Y Pa3TMYHBIMU
TeMaMHU Kypca

IToBTOpenue u 0600meHne. Pemmenue 3anay,
WUTIOCTPUPYIOIIUX CBS3U MEXKAY pPa3InyHbIMU
TeMaMu Kypca

IToBTOpeHue u 0600mIeHNe. Permenue 3anay,

WUTIOCTPUPYIOIIMX CBSA3H MEXAY Pa3INUYHbIMU
TeMaMH Kypca

97

[ToBTOpenue u 06061eHue. Pemenue 3aaady,
WUTIOCTPUPYIOIIUX CBA3U MEXKAY Pa3InYHBIMU
TeMaMH Kypca

98

99

100

[ToBTOpenue u 06061eHue. Pemenue 3aay,
WUTIOCTPUPYIOLIUX CBA3U MEXKAY Pa3InYHBIMU
TEMaMH Kypca

[ToBTOpenue u 0606meHue. Pemenue 3aaay,
WLTIOCTPUPYIOIIUX CBS3H MEXY PA3IMIHBIMU
TEeMaMHu Kypca

[ToBTOpenue u 0606meHue. Pemenue 3aaay,
WLTIOCTPUPYIOIIUX CBS3H MEXY PA3IMIHBIMU
TEMaMHU Kypca

101

Hrorosast koHTpOIBHAs paboTa




[ToBTropenue u o6o0menue. Pemenue 3anay,

102 WJUTFOCTPHUPYIOLIUX CBS3H MKy Pa3TMIHBIMU 1
TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 KVIACC

KoanuyecTBo 4yacoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoThl

1 [TapannenorpaMm, ero Npu3HaKU U CBOMCTBA 1

2 [TapannenorpaMm, ero Npu3HaKU U CBOMCTBA 1

3 [Tapamnenorpamm, ero Mpu3HaKU U CBOMCTBA 1

4 [TapannenorpaMm, ero Nnpu3HaKU U CBOMCTBA 1

5) [Tapannenorpamm, ero Mpu3HaKu U CBOMCTBA 1

6 [TpsMoyronbHUK, pOMO, KBaapaT, UX MIPU3HAKH U 1
CBOMCTBa

7 [IpsiMoyroapHHUK, pOMO, KBaJpaT, UX MPU3HAKH U 1
CBOICTBA

3 [TpsMoyronbHUK, pOMO, KBaapaT, UX MPU3HAKH U 1
CBOMCTBa

9 [TpsaMoyronbHUK, pOMO, KBaapaT, UX MPU3HAKH U 1
CBOMCTBa

10 CpenHsist TMHUS TPEYroJbHUKA

11 Cpenssist TMHUSA TPEyrojbHUKA

12 Tpamneuus. PaBHoOenpennas Tpamnenus, e€ CBONCTBa 1
U TIPU3HAKU

13 Tpanenus. PaBHoOenpennas Tpamnenus, e€ CBONCTBa 1
U TIPU3HAKA

14 [IpsimoyromnpHas Tpanenus 1

15 Cpenssist TUHUS Tpaneuuu 1

16 Teopema Daneca 1

17 Teopema daneca 1




18 Teopema 0 IPONOPIIMOHATILHBIX OTPE3KaAX 1

19 TeopeMa 0 IPOMOPITMOHATIBHBIX OTPE3KaxX 1

20 LlenTp Macc TpeyroJbHHUKA 1

21 LlenTpanbHO-CUMMETPHYHBIE (PUTYPHI 1

99 KonTponbhas pabota no teme 1
"YeThIpEXyroJbHUKH"

23 [TomoOue TpeyrobHUKOB, KO GUIHEHT TOA00Us 1

24 [Tonobue TpeyronbHUKOB, KO3 PuiMeHT noaoous 1

25 [Ipu3Haku mompo6ust TpEYroabHUKOB 1

26 [Tpu3Haku mo100us TPEYTrOIbHUKOB 1

27 [Ipu3Haku nospo6ust TPEYroJbHUKOB 1

28 [Tpu3Haku mo100us TPEYTrOIbHUKOB 1

29 [Ipu3Haku mompo6ust TpEYroabHUKOB 1

30 [Tpu3Haku Mo 100U TPEYrONbHUKOB 1

31 [TpumeHeHne OJ00MS TPU PELLICHUH PAKTUYECKUX 1
3a/1a4y

39 [TpumeneHne mo00us IPH PEIICHHH TPAKTUIECKUX 1
3ama4

33 [Tpumenenne nogo0us MPH peICHUH MPAKTUYECKUX 1
3a/1a4y

34 [TpumeHeHre TOJ00HS TIPH PEIICHUH IPAKTUIECKUX 1
3a/1a4y

35 [TpumeHeHre TO00MS TIPH PEIICHUH IPAKTUIECKUX 1
3amad

36 [Ipumenenne mogo0us PH PeICHUH MPAKTUYECKUX 1
3a1a4

37 Brenenue nonsaTus mpeodpa3zoBaHus MOA00Us U 1




noJ00HBIX (pUryp

38

39

KoHntpoinbnas padora o teme "[logobue"

TTousrrie womanu. CBoMcTBA IIIONIAAEH
FCOMETPHUYCCKUX PUTYD

40

41

42

Ilonsarue mromanu. CBolicTBa IUIOMAAch
reOMEeTPHUUECKUX (HUryp

ITonstre mwiomanu. CBoMCTBA ILIONIAAEH
FeOMETPUUYECKUX PUTyp

[Ipocrefimme GopmyIbl AJIs TUTOIIAIN
TpeyrojbHHUKa, mapaiienorpaMmma, pomoa u
Tpanenuu

43

[Ipocreiimme GopmyIbl s TUTOIAIN
TPEYroJibHUKA, apajuieorpaMma, pomoa u
Tpanenuu

44

45

46

[IpocTeitmme GopMybl ISt TUIOHIAANA
TpeyrojbHHUKa, MapaienorpaMma, pomoa u
Tpanenuu

[Tpocreiimue hopMyIbl 7S TIIOIIATN
TpeyrojbHHUKa, mapaiienorpaMma, pomoa u
Tpanenuu

[Ipocreiimme Gopmynbl s TUIOMIAIN
TpeyrojbHHUKa, MapaienorpaMma, pomoa u
Tpaneuuu

47

[Ipocreitmue GopmMyIbl A5 TIIOMIATN
TpeyrojbHHUKa, MapaienorpaMmma, pomoa u
Tpaneuuu

48

[Ipocreiimue GopmMyIbl A5 TII0MIATN
TpeyrojbHHUKa, MapaienorpaMmma, pomoa u




Tparenuu

[Ipocreiimue GopmMyIIbl A5 TII0IIATN

49 TPEeYroJabHUKA, MapaieorpaMma, pomoa u 1
Tpanennu
[Ipocreiimue GopmMyIIbl IS TII0IIATN

50 TPEYroJIbHUKA, TTapajiiesiorpaMmma, pomoa u 1
Tpaneuuu

51 [Tnomanu nonobHbIX puryp 1

52 [Tnomamu moxo6HBIX Guryp 1

53 [Tnomanu nonobHbIX puryp 1

54 KonTponpHas padora o Teme "Tlhiomans" 1

55 Teopema [Tudaropa 1

56 [Ipumenenne teopemsl [Iudaropa npu pemenun 1
MPAKTUYECKHX 337124

57 [Tpumenenue Teopemsl [Tudaropa npu perennn 1
MPAKTUYECKUX 3a7a4

58 [Tpumenenue Teopemsl [Tudaropa npu perennn 1
MPAKTUYECKUX 3a7a4

59 [Ipumenenue teopemsl [ludaropa npu pemenun 1
MPAKTHYECKHX 3a71a4

50 [Ipumenenne Teopems [Tudaropa npu pemeHun 1
MPAKTUYECKUX 3a7a4

61 [TpomopinOHAIEHEIE OTPE3KH B TIPSIMOYTOJIEHOM 1
TPEeYroJIbHUKE

62 [TpomopinOHAIEHEIE OTPE3KH B TIPSIMOYTOJIEHOM 1
TpeyrojabHUKe

63 [IponoprroHaTEHBIE OTPE3KH B MPSIMOYTOJIHHOM 1




TPEYrOJIbHUKE

[TponopuroHanbHbIE OTPE3KU B MPSIMOYTOJIEHOM

64 1
TPEYroJbHUKE

65 [TponiopuroHaIbHBIE OTPE3KH B IPSIMOYTOJIBHOM 1
TPEYroJbHUKE

66 [IponoprroHaTbHBIE OTPE3KH B MPSIMOYTOJIHHOM 1
TPEYTrOJIbHUKE

67 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI'€HC OCTPOIO 1
yIi1a IpSMOYTOJIBHOTO TPEYTOJIbHUKA

68 CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC OCTPOIO 1
yIj1a OpSMOYTOJbHOTO TPEYTOJIbHUKA

69 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC OCTPOTO 1
yIi1a IpSMOYTOJIBHOTO TPEYTOJIbHUKA

20 Tpuronomerpuyeckue ¢pyHkuuu yrios B 30°, 45° u 1
60°

71 Tpuronomerpuyeckue ¢pyHkuuu yrios B 30°, 45° u 1
60°

79 Kontponbnas padota o teme "Teopema I[Tudaropa 1
Y Hayaja TPUroHOMeTpuu"

73 BrnrcanHbIe U IEHTpATIBHBIE YTIIbI 1

74 BrnucanHble ¥ IEHTPAJIBHBIE YIUIBI 1

75 BrnrcanHbIe U IEHTpATIBHBIE YTIIbI 1

76 BrnucanHble ¥ IEHTpaJIbHBIE YIUIBI 1

77 VYron Mexay KacaTeIbHOU U XOp0i 1

78 VYron Mexay KacaTenbHON U XOpIoH 1

79 VTrasl MeXy XOpJIlaMU U CEKYIITUMU 1

80 VYTabl MEXIy XOpJaMH U CEKYIIUMHU 1




81

BrnucanHbIe 1 OITMCAaHHBIE YETHIPEX YT OJIbHUKHU

82 Brniucansble u onucaHHble YEThIPEXYTOJbHUKI

83 CBoiicTBa U MPU3HAKHU BIHCAHHOTO 1
YeThIPEXYTOJbHUKA

84 CBoiicTBa U MPU3HAKHU BIHCAHHOTO 1
YeThIPEXYTrOJbHUKA

85 CBoiicTBa M IPU3HAKH BIMCAHHOTO 1
YeThIPEXYToJbHUKA

86 CBoiicTBa ¥ MPU3HAKHU BIHCAHHOTO 1
YeThIPEXYTOJbHUKA

87 B3anMHOe pacnosiokeHue IByX OKPYKHOCTEN 1

88 B3aumHoe pacnonoxeHue IByX OKpYKHOCTEH 1

89 Kacanue okpyxHOCTEH 1

90 Kacanue okpyxHOCTEM 1

91 OO61ue KacaTelbHbIE K ABYM OKPYKHOCTSAM 1

92 KonrtponsHas padorta no teme "Yrisl u 1
YeThIPEXYTOJILHUKH, CBSI3aHHBIE C OKPYXHOCTHIO"
[ToBTOpenue u 06061meHue. Pemenue 3aaady,

93 WUTIOCTPUPYIOIIMX CBSA3H MEXAY Pa3INUYHbIMU 1
TEeMaMHu Kypca
[ToBTOpenue u 06o0meHne. Permenue 3anay,

94 WILTIOCTPUPYIOIINX CBS3H MEXY Pa3IMIHBIMH 1
TEMaMHt Kypca
[ToBTOpenue u 0600meHne. Pemenue 3anay,

95 WLTIOCTPUPYIOIINX CBS3H MEXY PA3IMIHBIMH 1
TEMaMHU Kypca

96 [ToBTOpenue u 06061meHue. Pemenue 3aaay, 1




WJUTIOCTPUPYIOLIMX CBSI3U MEXKY pPa3JInyHbIMU
TEMaMH Kypca

97

98

99

[ToBTropenue u o6o0mmenue. Pemenue 3anay,
WUTFOCTPUPYIOIIUX CBSA3U MEXAY PA3INYHBIMU
TEeMaMH Kypca

IToBTOpenue u 0600meHne. Pemenue 3anay,
WLTIOCTPUPYIOIIUX CBS3H MEX/Y Pa3INYHBIMU
TeMaMU Kypca

[ToBTOpeHue u 0000meHue. Pemenue 3aaad,
WLTIOCTPUPYIOIIUX CBS3H MEXIY Pa3INYHBIMU
TEMaMH Kypca

100

IToBropenue n 0606menue. Pemenne 3anay,
WUTIOCTPUPYIOLIHMX CBSI3H MEKAY Pa3IMIHBIMU
TeMaMH Kypca

101

102

Hroroas xouTpoapHas pabora

[ToBTOpenue u o6o6meHue. Pemenue 3aaay,
WLTIOCTPUPYIOIIUX CBS3H MEXY Pa3InIHBIMU
TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

102




9 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

Cunyc, KocuHyc, Tanresc yrioB ot 0 1o 180°

OcHOBHOE TPUTOHOMETPUUECKOE TOXKIACCTBO

DopMyIIbl IPUBEACHUS

DopMyIbl IPUBEACHUS

Pemenue tpeyronsHukoB. TeopeMa KOCHHYCOB

Pemenue TPEYIrOJIbHUKOB. TeopeMa KOCHUHYCOB

~N oo o bk WwiN e

Teopema cuHyCcOB

Pemenue IMPAaKTUYCCKUX 3a/la4 C UCIIO0JIb30BAHUCM
TCOPEMbI KOCMHYCOB U TCOPEMbI CHHYCOB

e I

Pemenne MPAKTUYCCKUX 3aaa4 C UCIIOJIb30BAHUEM
TCOPEMbI KOCUHYCOB U TCOPEMbI CHHYCOB

10

11

Pemenne npakTuyeckux 3a1ad ¢ MCHOJIb30BAaHUEM
TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB

Pemienne MMPAKTUYCCKUX 3ada4 C UCIIOJIb30BAHHUEM
TCOPEMbI KOCMHYCOB U TCOPECMBI CHHYCOB

12

13

14

Teopema cuHyCcOB

Tpuronomerpudeckue GOpMyIbl IS UIOIIAH
TPEyroJIbHUKA, apajuierorpaMmma
Tpuronomerpuyeckue GopMyIbl IS UIOIIATH
TPEYroJabHHUKA, apajiesorpaMmma

15

TpuronomeTpudeckre GOPMYJIIBI JUTS THIOMIATH
TpeyrojbHHUKa, MapajienorpaMmma

16

Tpuronomerpudeckue GOpMyIbl IS TUTOIIATH




TPEyroJIbHUKA, [1apajulelorpaMma

17 ®dopmyna ['epona 1
18 ®opmyna ['epona 1
19 ®opmyna ['epona 1
20 ®dopmyria MIOHIAJH BBITYKIOTO YeTHIPEXYTOJIbHUKA 1
21 dopMyIa IIOLIAAH BBITYKIOIO YETBIPEXYTOJIbHUKA 1
99 KoHTposbHas pabdora o teme "Pemienne 1
TPEYroJIbHUKOB"
23 Xopap! v 0100HBIE TPEYTOIBHUKH B OKPY>KHOCTH 1
24 TeopeMa o0 IPOU3BEACHUU OTPE3KOB XOPI 1
25 Teopema 0 mpoU3BEAECHUN OTPEZKOB XOP/I 1
26 Teopembl 0 TPOU3BEACHUN OTPE3KOB CEKYIIHX 1
27 TeopeMsbl 0 MPOU3BENEHUH OTPE3KOB CEKYIINX 1
28 Teopema o kBagpare KacaTenbHOU 1
29 Teopema o kBagpare KacaTenbHOU 1
30 Teopemsr YUeBbl 1 Menenast 1
31 Teopemsl UeBbl 1 MeHnenast 1
32 Teopemsl UeBbl 1 MeHnenast 1
33 [TonsTue o romoTeTHN 1
34 KonTponbhas pabota no teme "IlogoOue 1
TPEYrOJILHUKOB"
YpaBHeHHE NIPSAMON Ha IVIOCKOCTH. YTJIOBOU
35 KOX((UIIMEHT ¥ CBOOOTHBIN YIIeH, X 1
T€OMETPUYECKHUM CMBICT
YpaBHeHUE NPSIMON Ha INIOCKOCTH. Y TJIOBOU
36 KOX((UIIMEHT ¥ CBOOOTHBIN YIIeH, X 1

T€OMETPUUYECKUN CMBICIT




[TapamienbHOCT ¥ NEPIEHAUKYIIIPHOCTD IIPSIMBIX

37 .
(daepe3 yrioBoit KodhGHUIHEHT)

38 YpaBHEHUE OKPYKHOCTH

39 HaxoxneHnue nepeceyeHuid OKpYKHOCTEH U MPSIMBIX
B KOOpJMHATaX

40 HaxoxneHnue nepecedeHul OKpyKHOCTEN U IPSIMBIX
B KOOpJIWHATaxX

41 dopmyiia pacCTOSHUS OT TOUKHU J0 IPSIMON

4 [Tnomans mapamienorpaMmma B KOOpAWHATAX,
HOHATHE 00 OPUEHTUPOBAHHOM IJIOLIA U

43 [Ipumenenne MeToaa KOOPAWHAT B MIPAKTUYECKH-
OPUEHTHPOBAHHBIX TEOMETPHUECKUX 33Jauax

44 Konrponbnas pabora no reme "Meroa koopanHat"

45 BekTopsl Ha II0CKOCTH

46 CrnoxeHue U BBIYUTaHHE BEKTOPOB — IIPaBUIIA
TPEyrojbHUKA U MapajiesorpaMma

47 CrnoxeHue U BBIYUTaHHE BEKTOPOB — IIPaBUIIA
TPEyrojbHUKA U MapajiesorpaMma

48 YMHOKEHHE BEKTOpa Ha YUCII0

49 Koopaunats! BekTopa

50 CrnoxeHne ¥ BBIYATAaHHE BEKTOPOB, YMHOKEHHE
BEKTOpa Ha YHCIIO B KOOPMHATAX

51 CrnoxeHue U BIYUTAaHHE BEKTOPOB, YMHOKEHHE
BEKTOpa Ha YHCIIO B KOOPMHATAX

52 [IpumeneHne BeKTOPOB B (PU3HKE, LIEHTP MacC

53 [TonsiTue o 6a3uce (Ha MIOCKOCTH). Paznmoskenus

BEKTOPOB 110 06a3ucy




[onsartue o 6a3uce (Ha mIockocTH). Paznoxenus

54
BEKTOPOB 110 0a3ucy

55 [TonsiTue o 6a3uce (Ha WIockocTH). PaznoxeHus
BEKTOPOB 110 0a3ucy
CkalnsipHOE MTPOU3BEJICHUE BEKTOPOB,

56 TE€OMETPUYCCKUI CMBICIT M BRIPAXKCHUE B
JICKapTOBBIX KOOPAWHATAX

57 JucTpuOyTUBHOCTD CKAIIPHOTO MPOU3BEACHUS

58 CkansipHO€ MTPOU3BEACHUE U POCIIUPOBAHUE

59 [TpuMeHeHHEe CKAIIPHOTO TIPOU3BEICHUS BEKTOPOB
JUTSL HAXOXKJICHUS JUTHH U YTJIOB

60 [IpumMeHeHne CKaIIPHOTO MPOU3BEACHUS BEKTOPOB
JUTSL HAXOKJICHUS JUTMH U YTJIOB

61 [TpuMeHeHHe CKaJIIPHOTO MPOU3BEIEHUS BEKTOPOB
JUTSE HAXOKJICHUS JUTHH U YTJIOB

62 Pemenne reomMeTprudeckux 3a1a4 ¢ HOMOIBIO
CKaJIIPHOTO TIPOU3BEICHUS

63 Pemenne reoMeTprudeckux 3a1a4 ¢ TOMOIIBIO
CKaJIIPHOTO TIPOM3BEICHUS

64 KonTtponbHas padora no Teme "Bexkrtopsr"”

65 [TpaBuIbHBIE MHOTOYTOJIEHUKH, BBIYACIICHUE HX
HJIEMEHTOB

66 [TpaBuIbHBIE MHOTOYTOJIEHUKH, BBIYACICHUE HX
JJIEMEHTOB

67 [IpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYHCICHUE UX
3JIEMEHTOB

68 [TpaBuIbHBIE MHOTOYTOJIEHUKH, BBIYACIICHUE HX

3JICMCHTOB




69 Ywucrno T ¥ ITMHA OKPYKHOCTH 1

70 Ywuciio T 1 JyiHa OKPYKHOCTH 1

71 JnvHa 1yru OKpy>KHOCTH 1

72 JlnnHa nyru OKpy>KHOCTH 1

73 Pannannas mepa yria 1

74 Panuannas mepa yria 1

75 [Tnomaab kpyra U €ro 3J1eMEHTOB (CEKTOpa U 1
CEerMeHTA)

76 [Inomans kpyra u €ro 3J€MEeHTOB (CEKTOpa U 1
CErMEHTA)

77 [Tnomaab kpyra U €ro 3J1eMEHTOB (CEKTOpa U 1
CErMEHTA)

78 Brruucnenue nepuMeTpoB U miomianeit guryp, 1
BKJTIOYAIOIIUX AJIEMEHTHI Kpyra

79 Boruncnenue nepuMeTpoB U Iuiomaaei puryp, 1
BKJTIOYAOIIIUX DJIEMEHTHI Kpyra

80 KonTponbHas no reme "/[nrHa okpyXHOCTH U 1
JIomaaps Kpyra"

81 [lenTpanbHas cCUMMETpUs 1

82 LleHTpansHO-CUMMETPHYHBIE (PUTYPHI 1

83 [ToBopoTt 1

84 OceBast cHMMETpHS 1

85 @urypsl, CHMMETPUYHbIE OTHOCUTEIBHO HEKOTOPOt 1
ocu

86 [MapannensHbIN IEpEHOC

87 [IoHsATHE NBUIKEHHUS U €T0 CBOWCTBA

88 PaBencTBo ¢uryp




89

[IposiBieHUs1 cUMMETpPUN B IPUPOJIE, )KUBOIIUCH,
CKYJIBIITYPE, apXUTEKTYpe

90

91

Komno3uiuu aBmxeHuit (mpoctennime npumepsl)

IToBTOpenue u 0600meHne. Pemenue 3anay,
WUTIOCTPUPYIOIIMX CBSA3H MEXIY Pa3IMYHBIMU
TeMaMH Kypca

92

[ToBTOpenue n 06o0menune. Penrenne 3anay,
WUTIOCTPUPYIOIIMX CBSI3H MEKAY Pa3InYHBIMU
TEeMaMH Kypca

93

[ToBTropenue u o6o0menue. Pemenue 3anay,
WUTIOCTPUPYIOIIMX CBSA3H MEXAY Pa3IMYHbIMU
TEMaMH Kypca

94

95

96

IToBTOpenue u 0600meHne. Permenue 3anay,
WJUTFOCTPUPYIOUTUX CBSI3H MEX]TY Pa3IMUHBIMU
TeMaMH Kypca

[ToBTOpenue u 06o6meHne. Pemenue 3aaay,
WLTIOCTPUPYIOIINX CBS3H MEXY Pa3TUIHBIMUA
TEMaMH Kypca

[ToBTOpenue u 06061meHue. Pemenue 3aaay,

WUTIOCTPUPYIOIINX CBS3H MEXIY pPa3IndHbIMU
TEeMaMHu Kypca

97

[ToBTOpenue u 06o0meHne. Permenue 3anay,
WUTIOCTPUPYIOLIUX CBA3U MEXKAY Pa3IAYHBIMU
TeMaMu Kypca

98

[ToBTOpenue u 0600meHne. Pemenue 3anay,
WUTIOCTPUPYIOLIUX CBA3U MEXKAY Pa3IAYHBIMU
TeMaMH Kypca

99

[ToBTropenue u o6o0mmenue. Pemenue 3anay,




WJUTIOCTPUPYIOLIMX CBSI3U MEXKY pPa3JInyHbIMU
TEMaMH Kypca

[ToBTropenue u o6o0menue. Pemenne 3amay,

100 WITIOCTPUPYIOIIUX CBA3H MEXY PA3IMIHBIMH 1
TEMaMH Kypca
101 HroroBast koHTpoIbHAs paboTa 1
[ToBTropenue u o6o0menue. Pemenue 3anay,
102 WTIOCTPUPYIOIINX CBS3H MEXAY Pa3InYHbIMU 1
TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METOIUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ['eomerpus, 8 knacc/ Mepznsik A.T'., [Tonsko B.M.; mox penakmueit [Togonsckoro
B.E., O0miecTBO ¢ orpaHM4eHHOI OTBETCTBEHHOCTHIO M31aTenbCKuii IEHTP
«BEHTAHA-TPA®»; AkimonepHoe obmectBo «M3narensctBo «IIpocsemnienne»

* ['eomeTpus, 7-9 knaccel/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u apyrue,

AxmmonepHoe obmectBo «M3marensctBo «IIpocBemnenuey

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

* 'eometpus, 8 kiace/ Mepzisik A.I'., [TonskoB B.M.; non penakuueii [Togonbckoro
B.E., O6uiecTBO ¢ OrpaHM4Y€HHON OTBETCTBEHHOCThIO M31aTenbCKuil 1IeHTp

«BEHTAHA-TPA®»; AkumonepHoe ooiectBo «M3narenbctBo «IIpocsemienne»

e 3uB b.I'., Meiinep B.M. Jlunaktudyeckue matepuainbl 1Mo reomerpun s 7-11 ki —
M.: Ilpocemenue, 2010

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

. https://urok.1sept.ru/articles/582818
https://www.mathedu.ru/text/bunimovich_bulychev_osnovy_statistiki_i_veroyatnost_5-
11_2008/p0/

https://education.yandex.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://math-oge.sdamgia.ru
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