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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJWMH U3 OCHOBHBIX pa3/JeioOB IIKOJIbLHOW MaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JTIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIIUNUCS YUUTCS MPOBOAUTH
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCykJeHuss «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath oOpaTHBIe yTBepkaeHus. (Ocoboe 3HAYeHHE OKa3aTelbHas
JIMHUSL UMEET ISl YTIIyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[enbro M3y4eHUs Tr€OMETPUU SIBJISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA
MPU PEIICHUHN KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3aJ]lay, BCTPEHAIOIIUXCS
B peambHOM  ku3HM. OOyuwaromuiics JODKEH  HAy4YHUTbCSl  ONpPENENsTh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMAJh  3€MEJIbHOTO  yYacTKa, pPAacCUMTHIBATh  HEOOXOAMMYIO  JUIMHY
ONTOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIHUTENIbHASL JTUHUS B U3YYEHUU T€OMETPHHU.
[Ipu pemieHuu 3aga4 MPAKTAYECKOTO XapakTepa OO0Yy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTh MOJYYEHHOTO PE3YIIbTATA.

Oco6eHHOCTh Yy4eOHOro Kypca YriyOJaE€HHOTO0 U3yYeHHUSI TEOMETPUH COCTOUT
B TOM, YTO OOy4Yaromyecs: He MMPOCTO 3HAKOMSITCS C ONPEeCIEHHBIMU MOHATUIMU, a
YBEPEHHO OBJa/ieBatOT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3Yy4aroTcs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs npuoopeTaroT
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 TMO0JIb30BAThCS TMOJTYUYCHHBIMU 3HAHUSIMU TPU PEIICHUH MPAKTHYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kimaccax wu3y4aercs yriayOnEHHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC Pa3iciibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«YetbipéxyronbHukny, «Ilogobuey», «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takxke «Meton koopauHaty, «Bexropey, «[IpeodpazoBanHus MI0CKOCTH.

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 Hezenio), 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,
JI0KAa3aTeJIbCTBE, 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.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyronsHuku. [lepumerp
MHOTI'OYroJibHUKA. [[OHSATHE O BBIYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIEC, MPSIMOYTOJIBHBIE, 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 Npru3HaK paBeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHH B OKPYKAIOILIEM MHPE.

IMapasanensHbie npsimblie. CyMMa yIrjioB MHOTOYIOJIbHHKA

[TapannenbHOCTh IPSMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoicTBa U
MIPU3HAKK NapajuleNbHbIX NMpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEIMIHUE yriibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOWCTBO MEAUAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyronbHblid TPEYroJbHUK C yIiioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paguyc, IMaMeTp, XOpaa, X CBOMCTBA. B3anMHOE pacmnosioKEeHUE OKPYKHOCTU 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 IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KAaK TeOMETpUYeCKHue MmecTa ToueK. OnucaHHas OKPYXHOCTb TPEYrOJIbHHKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34144 HA MIOCTPOEHUs, PEIIECHHE 3a7a4 Ha IIOCTPOCHUE LIUPKYJIEM U JIMHEHKOM.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBa M npu3HaKku. [IpsmoyronbHas tpanenusa. CpenHss TUHUS TPANICHH.

Cpennsss IMHUSA TPEYrojbHHKAa. MeEToJ yJIBOEHHs MEIHWaHbl TPEYrOJIbHHKA.
Teopema o nepeceueHuu MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyroiabHUKOB, KodbhdummreHnt mnomodus. I[lpusHaku mnomoOus
TPEYroJbHUKOB. IIprMeHeHue nomo0usi NpU PpELICEHHH TEeOMETPUUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUYECKUX (UTYP.
[Tpocreiimue Gopmyibl A MIIOLWAAN TPEYroJbHUKA, TapajjienorpamMmma, pomoa u
Tpaneuuu. [nomaau nogoOHbIX ¢puryp. OTHOIICHHE TIOMIAAEH TPEYTOIbHUKOB.

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. TpuroHomerpudueckue ¢Gyukiuu yrimoB B 30°, 45° u 60°.
[IponopuroOHaAIBHBIE OTPE3KU B PSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl U 4eThIPEXYT0bHUKHU, CBA3AHHbIEC C OKPYKHOCTbIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrael MeXay XOpJaMM M CEKyLIMMH. BIMCaHHBIE W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yriaoB ot 0° mo 180°. OcHoBHOe
TPUTOHOMETPUUECKOE  TOMKIIECTBO. @opmynbel  npuBencHus.  PemeHue
TPEYTroJbHUKOB. TeopeMa KOCHHYCOB UM TEOpeMa CHUHYCOB. PemieHue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckre  QopMynbl Uil I[UIOIIAAA  TPEYTOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEACHUHM OTPE3KOB CEKYIIMX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHne Ipu penieHur reoMETPHYECKUX
3agayd. Teopembl UeBbl U Menenas. [lonstue o roMmoreTnu.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIeOMETpUYECKHi cMbIca. [lapamiensHOCTP M NEPNEHAUKYISIPHOCTD
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
OpsMBIX B KoopauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA/IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTHUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3aj1ayax.

BexTopbl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpAa HA YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JIEKapTOBbIX KoopAauHaTaX. JMCTpUOYTUBHOCTb CKAJISIPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  NpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOIro



IIPOM3BEACHUS BEKTOPOB Ul HAxXOXKIEHMS [JJIMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a1a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOkpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

LlenTpansHas cummerpusi. LlenTpanbHO-cuMMeTpuuHble (purypsl. [ToBopoT.
OceBasg cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[Tonsitue nBwkeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IPUPOJE, >KUBOIMCH, CKYJIBOType, apxuTekrype. Kommosunum
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



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

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpamMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBbI, K HMCIOJIB30BAHUIO ITUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYP IPaKJaHCKOTo oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JACHHH, YMEHUIO BHUJETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMaHUEM MaTEMaTHUYECKONM HayKd Kak cdepsl ueIoBeuecKoi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATEIBCKOMN JESITEIbHOCTH;

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 PEXUM 3aHATHH W OTABIXAa, peryisapHas (u3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKpYXKaoIIeH Cpeapl, IJIaHUPOBAHUS TIOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCUCTBUSAM B YCIIOBUAX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUPOBaTh UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYalMIO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHUS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kaccu(UKaIum,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

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

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareabckue AelCTBUS:

UCIIONB30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABICHHOMY IIIaHY JKCIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIECHUIA;

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

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOMMBIX JIJISl pEIICHHS 3a/1a4H;

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(POPMAIIUU MO KPUTEPUSIM, TPEII0KESHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
1easIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXAaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4€TOM 3aaad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYPMbl» W HWHBIE); BBIMIOJHATH CBOIO 4YacTb pPabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

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 pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHS € YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3aaun, CAMOMOTHBAILIMU U pedieKcuu;

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



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

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAJIBHYIO 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, H300paxkaTb I'€OMETPUUECKHE (UTYpBI, 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
pealbHOM KU3HHU, pa3MEpOB MPUPOJHBIX OOBEKTOB. Pasnmuuarh pasmepsl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

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

[IpoBOAUTE JIOTMYECKUE PACCYKACHUSA C MCIIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

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

Omnpenensts napajjiebHOCTh MPSIMBIX C IIOMOILBIO YTJIOB, KOTOPbIE 00pa3yeT
¢ HUMH cexkymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PewmaTe 3a1aun Ha KjeT4aTol Oymare.

[TpoBOAMTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C HCIOJIb30BAHUEM 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 todyek (I'MT). Omnpenensrtsb
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.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETPA
OKPYXHOCTH, YBEPEHHO BIAJETh X CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSTh
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 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
MEePICHANKYJISIPHOCTH KacaTeIbHOW U pajuyca, TPOBEAEHHOIO 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 CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE MMOCTPOEHUS C TTOMOIIBIO IIUPKYJIS U
JIMHEWKHU.

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

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH NPH PEIICHUH T€OMETPUYECKUX 3amad. Pazmudathb
MPU3HAKU U CBOMCTBA MapajuiejorpaMmma, pomMOa U MpsSIMOYTOJIbHUKA, JT0KA3bIBATh
UX U YBEPEHHO NMPUMEHSTH IIPU PEUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagers moHsTHEM CpelHEN JMHUHM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JJISl PELICHUS
MPAKTHYECKHX 3ajad.

Pacnio3naBaTh IIEHTpaIbHO-CUMMETPUYHBIE (UTYPHl W HUCHOIB30BaTh WX
CBOMCTBA MPH PEIICHUN 33]1a4.

Brnanerp moHATHAMH TIOA0OMS TPEYroiabHUKOB, Kod(dduimueHnTa momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
MPUMEHSTH OTHOIICHUSI TTPOTIOPIIMOHATIEHOCTH B TIPSIMOYTOJBHBIX TPEYTOJIbHUKAX.
[TpumeHnsTh mogo0ue B MPaKTUIECKUX 3aadax.

BeiBoguTh W HCMONB30BaTh MmpocTeiimme ¢GOopMynbl IS TIOMIATN
TPEyToJbHUKA, TapajiesiorpaMmMa, poMoa 1 Tpaneuu. Beraucisate (pa3IndyHbIMU
cnoco0aMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TIe HEOOXOAUMO, KAIBKYJISTOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH



NoJOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHHS B IIPAKTUYECKUX 3a/1a49aX.

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

Bianerp mNOHATHEM BIMCAaHHOTO W LEHTPAJIBHOIO YIja, yIjla MEXIy
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 IIPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

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

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMHU OCTPBIX YIJIOB, YMETh HaXOAUTh C MX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbl JUIsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS 1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUIsI HAxXOXICHUSA COOTHOLIEHHUNW MEXIAYy TPUIOHOMETPUUYECKUMHU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TEeOMETPUYECKUX 3aaad. [IpuMeHSTh MOJMydeHHBbIE 3HAHUSA IpU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAN, BBIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TPUMEHATH (hopmyiy ['epoHa u
bopMyy JUIs TUIOUIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

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

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YTJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW MPU PELIEHUHA F€OMETPUYECKHUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Bianerp NOHATUSMU yriaoBOoro kosgduimMeHta u
CBOOOJIHOTO 4JI€HA, MOHUMATh HUX TE€OMETPUUYECKHH CMBICI U CBS3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemaTh METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MNAPAJUIEIBHOCTBIO U
NIEPIICHINKYJIAPHOCTBIO MPSAMBIX, IIEPECEUCHUEM IMPSAMBIX, HAXOKICHUEM TOYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh IMOHATHE 00 OpHUEeHTHpOBaHHOW Mmomaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IF€OMETPUYECKUX M TNPAKTUYECKUX 3anad. I[IpuMeHATH MeToj KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Brnanerp moHsATHEM BEKTOpAa. YMETh CKIIAJbIBaTh M BBIYUTATH BEKTOPBI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpPA Ha YUCJIO B KOOPIMHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackiagpiBath BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATh IIOIy4YeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Branerp NOHATHEM CKalXsPHOTO IIPOM3BENCHUS BEKTOPOB, MOHMMATh €r0
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C NpOoeLUpOBaHUEM. [IpUMEHATH CKAISIpHOE NPOU3BENECHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YrioB. Pemare reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnomp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux u (pU3ndecKux 3agavax.

Biagete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIUHBI TyTH OKPYKHOCTH M PAJUaHHOW MEPHI yIJIa, BBIYUCIATH IUIOAAb KpyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMeEHATH MOTydYEeHHBIE YMEHHS NPHU
pEIIeHUN MNPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUIMHBI OKPY’KHOCTH U TUIOLIaJH KpyTa.

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

[IpyMeEHATH NONYyYEHHBbIE 3HAHUSA HA IPAKTUKE — CTPOMTH MATEMAaTUYECKHE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM uudposbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
Hauana reomerpuu. IIpocreitmme
1 reoMeTpruecKue (purypsl 1 UX CBOICTBa 28 1 bubmmorexa LIOK
P P ' https://m.edsoo.ru/7f415¢2¢e
N3mepenne reoMeTpuiecKux BETUYUH
bubmuoreka [IOK
2 T 1 1
PEYTOITLHIKH ¢ https://m.edsoo.ru/7f415¢e2e
3 [TapannenpsHocTh. Cymma yrioB 15 1 bubnnoreka [JOK
MHOI'OYIOJIbHHKA https://m.edsoo.ru/7f415¢e2e
4 [IpsiMoyTONBHBIE TPEYTOIBHUKU
5 ['eomeTpuueckue HepaBeHCTBA 1
OxpyxHocTb. 'eomeTpudeckue mecra
6 TOLIpe}IZ)KHOCT OCHUS C l;')IOMO bIO LIUPKYJIS 18 1 bubmmorexa [TOK
. p HIBTO HHPKY. https://m.edsoo.ru/7f415¢2¢
U JIUHENKH
. [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus 10 | bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
N bu6mmoreka [IOK
1 HeTbIpExyrom kit 22 1 https://m.edsoo.ru/7f417¢18
bubmuorexa [JOK
2 I1 1 1
onobme 6 https://m.edsoo.ru/7f417e18
bu6mmoreka [IOK
II 1 1
3 Hotat 6 https://m.edsoo.ru/7f417e18
4 Teopema [Iudaropa n Hauana 13 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
5 VYTIbl U 4eTBIPEXYTONBHUKH, CBSI3aHHBIE C 20 1 bubnuoreka [IOK
OKPY>XHOCTBIO https://m.edsoo.ru/7f417¢e18
6 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALHS 10 1 bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
bu6mmoreka [IOK
! Peterne TpeyronbHuKoB 22 ! https://m.edsoo.ru/7f41al2¢
bubmuorexa [JOK
2 I1 12 1
OZI00HE TPYTOLHHKOB https://m.edsoo.ru/7f41al2¢
bu6mmoreka [IOK
M 1 1
3 CTOM KOOpAHHAT 0 https://m.edsoo.ru/7f41al2¢
bu6mmoreka [IOK
4 Bexropet 20 ! https://m.edsoo.ru/7f41al2¢
bu6mmoreka [IOK
> Jlniia OKpYIKHOCTH 1 MTOWALE KpyTa 16 ! https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
6 10
JBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, 12 1
cucTeMaTu3alus 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoTsbI

HcTopust BOBHUKHOBEHUS U Pa3BUTHS
reoMeTpuu

HavanpHble nonsTus reomerpuu. Touxka,
npsiMasi, OTPE30K, JIyd

HavanpHblie nonsaTus reomerpuu. Touxka,
psimasi, OTpE30K, JIy4

[TonsiTue 06 akcuome, Teopeme,
JI0OKa3aTeNIbCTBE, OMPEICIICHUH, CBOMCTBE,
MpU3HAKe

B3anMHOe pacnosnokeHue TOYeK Ha
npsiMol. M3mMepeHune JuMHbI OTpe3Ka,
paccTostHuEe MEXAy TOYKaMHU

BzaumHuoe PpacCIoJIOKCHHUE TOYCK Ha
HpHMOﬁ. I/I3MepeHHe JJIMHBI OTPE3Ka,
PacCCTOAHHUEC MCIKAY TOUKAMU
Bzaumuoe PacCIoJIOKCHHUE TOYCK Ha
HpHMOﬁ. I/ISMepeHI/IC JJIMHBI OTPEC3Ka,
PacCCTOAHHUEC MCIKAY TOUKaAMU

[TonynnockocTs U yrois. Bunsl yrios.
N3mepenne BeNYrH yIiioB

[TonynnockocTs ¥ yroi. Buasl yrios.
N3MepeHne BeTMYUH yIJIOB




[TonynnockocTs 1 yroiyi. Buzsl yrios.

10 N3mepenne BennurH yIiioB
BepTukanbHble U CMEKHBIE YTJIbL.

11 [TapamienpHbIe U IEPIIEHIUKYIISIPHBIC
IpsiMble
BeprukanbHble 1 CMEKHBIE YIJIBL.

12 [TapannensHbIe U IEPIICHANKYIISIPHBIE
psiMble
BeprukanbHble U CMEKHBIE YIJIbL.

13 [TapanyienpHble U EPIIEHIUKYISPHBIE
psIMbIE
BepTukanbHble U CMEKHBIE YTJIbL.

14 [TapanyienpHble U NEPIIEHIUKYISPHBIE
psIMbIE
BepTukanbHble U CMEKHBIE YTJIbL.

15 [TapamtenpHbIe U IEPIICHINKYIISIPHBIC
psiMble

16 buccekrpuca yria

17 buccekrpuca yrna

18 buccekrpuca yrna

19 Jlomanas. Buasl nomansix. /[nuHa
JIOMaHOU

20 Jlomanas. Buael nomansix. /nmuHa
JIOMaHOU
MHuoroyronsauku. [lepumerp

21 MHOroyrojpHuka. [loHaTHE O BBITYKIIBIX
1 HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

22 MHuoroyronsauku. [Iepumerp




MHOT'OYT'OJIbHUKA. Ilonstue o BBIITYKJIBIX
W HEBBIIYKJIBIX MHOI'OYT'OJIBHUKAX

MuoroyronsHuku. [Tepumerp

23 MHOroyrojpHuka. [loHaTHE 0 BBHITYKIIBIX
1 HEBBIITYKJIBIX MHOI'OYTOJIbHUKAX
MuoroyronsHauku. [lepumetp

24 MHOTOYyTOJbHUKA. [IOHSITHE O BBIMYKIIBIX
1 HEBBIITYKJIBIX MHOI'OYTOJIbHUKAX
MuoroyronsHuku. [lepumerp

25 MHOroyrojpHuka. [lonaTne o BBITYKIIBIX
Y HEBBIITYKJIBIX MHOIOYTOJIBHUKaX

26 HNHCcTpyMEHTBI U1 U3MEPEHUN U
MOCTPOEHUM

7 HNHCcTpyMEHTBI 11 U3BMEPEHUN U
MOCTPOEHUM
KontponbHast pabora o Teme "Hauana

)3 reomerpud. IIpocreiimue
reoMeTpruecKue (pUrypsl 1 UX cBoicTBa.
N3mepenue reomerpuueckux ¢puryp"

29 Menunana, 6uccekTpuca 1 BbICOTa
TPEYroJbHUKA

30 Menunana, GMCCEKTpHUCa U BBICOTA
TpPEeYrojJbHUKa

31 PaBeHCTBO TpeyroibsHUKOB

1 [IepBblit 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYrOJIbHUKOB

1 [IepBblit 1 BTOpOM IPU3HAKU PAaBEHCTBA

TPEYroJIbHUKOB




IIepBbIil U BTOpOM IPU3HAKY PABEHCTBA

34 TPEYrOJIbHUKOB

35 IIepBbIil M BTOpOM IPU3HAKYU PABEHCTBA
TPEYrOJIbHUKOB

16 [TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOE1peHHBIE TPEYTOJIBHUKHU U UX
CBOICTBa

38 PaBHOOE1peHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBA

19 PaBHOOeipeHHbIE TPEYTOJBHUKY U UX
CBOICTBa

40 [Ipu3Hak paBHOOEAPEHHOTO
TpPEYroJbHUKA

41 [Ipu3nak paBHOOEAPEHHOTO
TpPEeYrojJbHUKA

47 Tperunii npu3HaK paBEeHCTBA
TPEYrOJIbHUKOB

43 Tperwnii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 Tperuii npu3HaK paBEeHCTBA
TPEYroJIbHUKOB
@urypsl ¢ 0CEBO CUMMETPHUEH.

45 [Ipumepbl cHMMETPHH B OKPYKAIOLIEM
MHUpe
@urypsl ¢ 0CEBO CUMMETPHUEM.

46 [Ipumepsl cHMMETPHUH B OKPYKAIOLIEM

MUpE




KonrponsHas pabora o reme

47 " \ 1
TpeyroapHUKH

48 [TapannenbHOCTb MPSAMBIX 1

49 CBoiicTBa M IPU3HAKK MapaLIEIbHbBIX 1
HPSIMBIX

50 CaolicTBa ¥ PU3HAKY NapaJlIeIbHbBIX 1
MPSIMBIX

51 CBolicTBa ¥ IPU3HAKU NapaJIeIbHBIX 1
MIPSIMBIX

5 CBolicTBa ¥ IPU3HAKY MTAPAJIJIEIIBHBIX 1
HPSIMBIX

53 CBoiicTBa ¥ IPU3HAKU NapajlIeIbHbIX 1
MPSIMBIX

54 CBolicTBa ¥ IPU3HAKK NapaJlIeIbHBIX |
TIPSIMBIX

55 CymMma yriioB TpeyrojibHUKa 1

56 CyMMa yTJI0B TpEeyroJibHIKa 1

57 Bueninue yrisl TpeyrojabHUKa 1

58 Baeminue yriel TpeyrojibHHAKa 1
CymMma BHYTpPEHHHX YIJIOB

59 MHOT'OYI'OJIbHUKA U CyMMa BHEIIHUX 1
YTJI0B BBITYKJIOIO MHOTOYTOJIbHUKA
CymMa BHYTpPEHHHX YIJIOB

60 MHOT'OYI'OJIbHUKA U CyMMa BHEIIHUX 1
YTJI0B BBITYKJIOIO MHOTOYTOJIbHUKA
CymMma BHYTpPEHHHX YIJIOB

61 MHOTOYTOJIbHUKA U CyMMa BHEIITHUX 1

YTJIOB BBIITYKJIOTO MHOT'OYT'OJIbHHKA




KonrponsHas pabora o reme

62 "[TapannensHocth. CyMMa yriioB
MHOTOyTOJIbHHUKA"

63 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB

64 [Ipu3Haku paBeHCTBA MPSMOYTOJIbHBIX
TPEYrOJIbHUKOB

65 [leprieHAMKYAp U HAKJIIOHHAS
CBOMCTBO MeIUAHBI TPSIMOYTOJILHOTO

66 TpEyroJibHUKA, TPOBEAEHHOM K
TUIIOTEHY3€
CBOICTBO MeIMaHbI IPSIMOYTOJILHOT'O

67 TpPEeyroJbHUKA, TPOBEAEHHON K
TUTIOTEHY3€

68 [IpsiMOYTONBHBIN TPEYTONBHUK C YTIIOM B
30 rpamycos

69 [IpsAMOYTONBHBIN TPEYTOJIBHUK C YTIIOM B
30 rpamaycoB

70 CooTHOIIEHNS MEKy CTOPOHAMH U
yIJIaMH TPEYTOJIbHUKA

71 CooTHOIIEHUS MEKy CTOPOHAMH U
yriaMu TPEyroJibHUKa

7 HepaBeHncTBO TpeyroyibHUKA.
HepaBeHcTBO 0 qyiMHe TOMaHOK
HepaBeHcTBO MeX 1y MEpIIEHIUKYISIPOM

73 U HakJIOHHOU. PaccTosiHUE OT TOYKH 10
psAMOI

74 KonrponsHas pabora no remam




"IIpsiMOyronbHBIE TPEYTOJIBHUKH ",
"I"'eomerpuueckue HepaBeHCTBA"

OKpy’>KHOCTb, XOP/bI U TUAMETPBI, UX

75 .
CBOICTBa

76 Ovay>I<HOCTL, XOpJibl U AUAMETPBI, UX
CBOMCTBaA
B3anMHOe pacnonokeHne OKpyKHOCTH U

77 npsmoii. KacarenbHas u cexymas K
OKPY>KHOCTH
B3anMHOe pacnonokeHne OKpyKHOCTH U

78 npsimoid. KacatenbHas u cexyias K
OKPY>KHOCTH
B3auMHoe pacrosioxkeHne oOKpyKHOCTH U

79 npsimoid. KacatenbHas u cexymas K
OKPY>KHOCTH

80 OKpy>XHOCTb, BIIMICAaHHAs B yTOJI

81 OKpy>KHOCTb, BIIUCAHHAS B YIOJI
IToHsTHE O TEOMETPUYECKOM MECTE

82 Touek. [Ipumeprl reoMeTpuIecKuX MECT
TOYEK Ha MJIOCKOCTH
IloHsATHE O TEOMETPUUIECKOM MECTE

83 Touek. [Ipumepbl reoMeTpuIecKUX MECT
TOYEK Ha MJIOCKOCTU

24 OnucaHHasi OKPYKHOCTb TPEYTOJIbHHKA,
€€ eHTp

25 OnucanHast OKPYKHOCTb TPEYTOJIbHUKA,
€€ eHTp

86 MeTo reoMeTpuIecKuX MECT TOUEK MpU




peIICHUU I'COMCTPHUYCCKHUX 3a1a1

87

88

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
peIICHUH IrCOMCTPUYCCKUX 3a/1avd

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
PEIICHUU I'€OMCTPHUICCKUX 3ada4

89

MeTOI[ TCOMECTPHUICCKUX MCCT TOYCK IIPU
peIICHUU IrCOMCTPUYCCKHUX 3a1a4

90

91

92

93

O60cHOBaHMS MPOCTEUIITNX MTOCTPOCHUIH,
STanbl 337[a41 Ha MIOCTPOCHUSI, pEIICHUE
3a/1a4 Ha IOCTPOEHUE IIUPKYJIEM U
JINHENKOU

O60cHOBaHMS MPOCTEUIITNX TOCTPOCHUIA,
3Tanbl 337]a44 Ha IOCTPOCHHUS], pELICHUE
3a/1a4 Ha IOCTPOEHUE ITUPKYJIEM U
JINHENKOU

KontponpHas paboTa mo Teme
"OxpyXHOCTb. [ eoMeTprueckue MecTa
Toyek. [locTpoeH st ¢ MOMOIIBIO IIUPKYIISt
Y JTUHEeHKn"

IToBTropenue n o6o61meHue. Pemmenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

94

[ToBTOpenue u 06061eHue. Pemenune
3a]1a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKIY
pa3NUYHBIMM TEMaMH Kypca

95

[ToBTOpenue u 06061eHue. Pemenune
3a7a4, HJUTFOCTPHUPYIOIINX CBSI3U MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca




[ToBropenue u o6o0mmenue. Pemenue
96 314, WLTFOCTPUPYIOIINX CBA3U MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

[ToBropenue u o6o0mmenue. Pemenue
97 3aJ1a4, WUTIOCTPUPYIOLIMX CBA3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u 06o0meHue. Pemenue
98 3aJ1a4, WUTIOCTPUPYIOIIMX CBA3H MEXKIY
pa3IuYHBIMU TEMaMU Kypca

[ToBTOpenue u 06o0mEeHue. Permenue
99 3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKITY
pa3IMYHBIMU TEMaMH Kypca

[ToBTOpenue u 0600mEeHue. Permenue
100 3a/1a4, WLTIOCTPUPYIOIIMX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

101 Hrorosast konTpoIpHas paboTa
[ToBTropenue n o6o6meHue. Pemenue

102 3a/1a4, WUTIOCTPUPYIOIIUX CBSA3U MEKILY
Pa3IMYHBIMHU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



8 KVIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoThl
1 [Tapannenorpamm, ero Npru3HaKu U CBOMCTBA 1
2 [Tapannenorpamm, ero Npru3HaKu U CBOMCTBA 1
3 [Tapamnenorpamm, ero Mpu3HAKu U CBOMCTBA 1
4 [Tapannenorpamm, ero Nnpu3HAKu U CBOMCTBA 1
3
5 [Tapannenorpamm, €ero NprU3HaKu U CBOKMCTBA 1
6 [TpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKU U |
CBOMCTBa
. [IpsimoyronbHUK, poMO, KBaJpatT, UX NPU3HAKU U 1
CBOMCTBA
2 [TpstmoyronbHUK, poMO, KBapaT, UX MPU3HAKU U 1
CBOMCTBa
9 [TpstmoyronbHUK, poMO, KBapaT, UX MPU3HAKU U 1
CBOMCTBa
10 CpenHsist TMHUS TPEYroJbHUKA 1
11 CpenHsist TMHUSA TPEYroJbHUKA 1
12 Tpamneuus. PaBHoOenpennas Tpamnenus, e€ CBONCTBa |
U TIPU3HAKU
13 Tpanenus. PaBHoOenpennas Tpamnenus, e€ CBONCTBa |
U TIPU3HAKU
SIMOYTOJIbHAsl Tpanenus
14 II 1
15 Cpennsisa nuHus Tpanenuu 1
16 Teopema Paneca 1
17 Teopema ®aneca 1




18 TeopeMa 0 IPONMOPIIMOHATIBHBIX OTPE3KaxX 1

19 Teopema 0 mpONOPHMOHAIBHBIX OTPE3KAX 1

20 entp macc TpeyrojiibHUKA 1

21 LlenTpanbHO-CUMMETPUYHBIE (PUTYPHI 1

” KonTponbhas pabota no teme |
"YeThIpEXyroJbHUKH"

23 [TomoOue TpeyrobHUKOB, KO GUIHEHT TOA00Us 1

24 [Tonobue TpeyronbHUKOB, KO3 PuiMeHT noaoous 1

25 [Tpu3Haku momo0Oust TPEYroIbHUKOB 1

26 [Tpu3Haku mo100us TPEYTrOIbHUKOB 1

27 [Tpu3Haku momo0Oust TPEYroIbHUKOB 1

28 [Tpu3Haku mo100us TPEYTrOIbHUKOB 1

29 [Ipu3Haku mompo6ust TpEYroabHUKOB 1

30 [Tpu3Haku Mo 100U TPEYrONbHUKOB 1

31 [TpumeHeHne OJ00MS TPU PELLICHUH PAKTUYECKUX |
3a/1a4

0 [Ipumenenue mogo6us NpU perIeHUH MPaKTHIECKUX 1
3a1a4y

1 [TpumeHeHne OJ00MS TPU PELLICHUH PAKTUYECKUX |
3a/1a4

34 [TpumeHneHne no1o0us MU PEIIeHUH MPAKTHIECKUX 1
3a/1a4

35 [TpumeHneHne no100us MpH PEIIeHNH TPAKTHYECKUX |
3a1au

36 [Ipumenenne mogo0us PH PeICHUH MPAKTUYECKUX |
3a/1a4

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 mromanu. CBOMCTBA ILIOMIAAEH
FeOMETPUUYECKUX PUTyp

[Ipocrefimme GopmyIbl AJIs TUTOIIAIN
TpeyrojbHUKa, MapaiienorpaMma, pomoa u
Tpanenuu

43

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

44

45

46

[Ipocteitmme GopMybl IS TUIOMIAANA
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 s TIIOMIATN
TpeyrojbHHUKa, MapaienorpaMmma, pomoa u
Tpaneuuu

48

[Ipocreitmue GopmMyIbl A5 TIIOMIATN
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 [Tpumenenne Teopems [Indaropa npu perennu 1
MPaKTUYECKHUX 3a/1a4

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

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

59 [Ipumenenue teopemsl [ludaropa npu pemenun 1
MPaKTUYECKHUX 3a/1a4

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

61 [IponoprimoHabHBIC OTPE3KU B MPSIMOYTOJTHHOM 1
TPEeYroJIbHUKE

6 [IponoprimoHabHBIE OTPE3KU B MPSIMOYTOITHHOM |
TpPEeyrojabHUKe

63 [IponopunoHanbHBIE OTPE3KU B IPSIMOYTOJIBHOM 1




TPEYrOJIbHUKE

[TponopuroHanbHbIE OTPE3KU B MPSIMOYTOJIEHOM

64 1
TPEYroJIbHUKE

65 [TponopuroHanbHbBIE OTPE3KHU B IPAMOYTOJIBHOM 1
TPEYrOJIbHUKE

66 [IponopunoHanbHBIE OTPE3KU B IPSIMOYTOJIBHOM 1
TPEYrojabHUKE

67 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC OCTPOro |
yria npsiMOyrojbHOr0 TPEYrojJbHUKA

68 CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC OCTPOrO |
yrja npsMOYrOJbHOIO TPEYrOJIbHUKA

69 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC OCTPOI0 1
yria npsiMOyrojbHOr0 TPEYrojJbHUKa
Tpuronomerpuyeckue ¢pyHkuuu yrios B 30°, 45° u

70 60° 1
Tpuronomerpuueckue ¢pyHKuu yriaos B 30°, 45° u

71 60° 1

7 Kontponbnas padota o teme "Teopema I[Tudaropa |
Y Hayaja TPUroHOMeTpuu"

73 BriucanHbIe ¥ LIEHTPAIIBHBIC YIUIBI 1

74 BrnucanHble ¥ IEHTpaJIbHBIE YIUIBI 1

75 BriucanHbIe ¥ LIEHTPAIIBHBIC YIUIBI 1

76 BrnucanHble ¥ IEHTpaJIbHBIE YIUIBI 1

77 Yron Mexay KacaTeJIbHOW U XOPI0i 1

78 Yroi Mexay KacaTeJIbHOU U XOpAOU 1

79 Vsl MeXAy XOpJIaMHU U CEKYIUMU 1

80 VYTIbl MEXAY XOpAaMHU U CEKYLIUMU 1




81 BrnucanHbIe 1 OITMCAaHHBIE YETHIPEX YT OJIbHUKHU 1
82 Brniucannbie 1 onvcaHHbIE YETHIPEXYTOJbHUKHI 1
23 CBolicTBa U IPU3HAKY BIMCAHHOTO 1
YeThIPEXYTOJbHUKA
24 CBolicTBa U IPU3HAKHU BIMCAHHOTO 1
YEeTBIPEXYTOJIbHUKA
25 CBoiicTBa M IPU3HAKH BIMCAHHOTO 1
YeThIPEXYToJbHUKA
26 CBolicTBa U PU3HAKY BIMCAHHOTO 1
YeThIPEXYTOJbHUKA
87 B3anMHOe pacnosiokeHue 1ByX OKPYKHOCTEN 1
88 B3anMHOe pacnionioxkeHUe IBYyX OKPYKHOCTEHN 1
89 Kacanue oxpyxxHocteit 1
90 Kacanue okpyxHOCTEM 1
91 OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSM 1
9 KonrtponsHas padorta no teme "Yrisl u 1
YETBIPEXYTOJIBHUKH, CBA3aHHBIE C OKPYKHOCTHIO"
[ToBTOpenue u 06061meHue. Pemenue 3aaady,
93 WJUTFOCTPUPYIOLIUX CBSA3U MEXKIY PAa3IMYHBIMU 1
TeMaMu Kypca
[ToBTOpenue u 06o0meHne. Permenue 3anay,
94 WJUTFOCTPUPYIOLIUX CBSI3H MEXK]y Pa3IMYHBIMU 1
TeMaMu Kypca
[ToBTOpenue u 0600meHne. Pemenue 3anay,
95 WJUTFOCTPUPYIOLIUX CBSI3H MEXK]y Pa3IMYHBIMU 1
TeMaMu 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,
WUTIOCTPUPYIOIIMX CBS3H MEXIY Pa3IMYHBIMU
TeMaMU Kypca

IToBTOpeHue u 0600meHne. Permenue 3anay,

HWIUTIOCTPUPYIOLIUX CBA3U MCIKAY Pa3JIMYHbIMU
TEMaMH KypcCa

100

[ToBTOpenune n 06o0menune. Penenne 3anay,
WUTIOCTPUPYIOIIUX CBSI3H MEKAY Pa3InYHBIMU
TEeMaMH Kypca

101

102

Wrorosas koHTposibHasA paboTa
[ToBTOpenue u o6o6meHue. Pemenue 3aaay,

WUTIOCTPUPYIOIIMX CBSA3H MEXAY Pa3INUYHbIMU
TEeMaMH 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 TOXKIAECTBO

DopMyIIbl IPUBEACHUS

DopMyIbl IPUBEACHUS

Pemenue tpeyronsHukoB. TeopeMa KOCHHYCOB

Pemenue TPEYIrOJIbHUKOB. TeopeMa KOCHUHYCOB

0NN N R WIND

Teopema cuHyCcOB

TeopeMa CHUHYCOB

[ [ SR [ SO S I G ) S ) G i w—

N

Pemenne npakTuyeckux 3a1ad ¢ MCHOJIb30BAaHUEM
TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB

10

11

Pemienne npakTuyeckux 3aaad ¢ UCHOJIb30BaHUEM
TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB

Pemienne IMMPAKTUYCCKUX 3ada4 C UCIIOJIb30BAHUEM
TCOPEMbI KOCUHYCOB U TCOPEMbI CHHYCOB

12

13

14

Pemenne npaktuyeckux 3a/1a4 ¢ UCHOJIb30BAHUEM
TEOpPEMbI KOCHHYCOB U TEOPEMBbI CHHYCOB
Tpuronomerpudeckue GOpMyIbl IS UIOIIAH
TPEyroJIbHUKA, apajuierorpaMmma
Tpuronomerpuyeckue GopMyIbl IS UIOIIATH
TPEYroJabHHUKA, apajiesorpaMmma

15

16

Tpuronomerpudeckue GOpMyIbI TSl TUIOIIAIH
TpeyrojbHHUKa, MapajienorpaMmma

Tpuronomerpudeckue GOpMyIbl IS TUTOIIATH




TPEyroJIbHUKA, [1apajulelorpaMma

17 ®opmyia ['epona 1
18 ®opmyna ['epona 1
19 ®opmyna ['epona 1
20 dopmyiia MIIOMAIN BBITYKJIOT0 YEThIPEXYTOJIbHUKA 1
21 dopMyIa IIOLIAAH BBITYKIOIO YETBIPEXYTOJIbHUKA 1
” KoHTposbHas pabdora o teme "Pemienne 1
TPEYroJIbHUKOB"
23 Xopap! v 0100HBIE TPEYTOIBHUKH B OKPY>KHOCTH 1
24 Teopema 0 mpou3BeACHUN OTPE3KOB XOP/1 1
25 Teopema 0 mpoU3BEAECHUN OTPEZKOB XOP/I 1
26 TeopeMbl 0 MPOU3BENEHUH OTPE3KOB CEKYILIUX 1
27 Teopembl 0 MPOU3BEIEHUHN OTPE3KOB CEKYIIUX 1
28 TeopeMa 0 KBazpaTe KacaTeabHON 1
29 Teopema o kBagpare KacaTenbHOU 1
30 Teopemsl UeBbl 1 MeHnenast 1
31 Teopemsl UeBbl 1 Menenas 1
32 Teopems! UeBbl 1 Menenas 1
33 ITonsiTHE O rOMOTETHH 1
14 KonTponbhas pabota no teme "IlogoOue |
TPEYrOJILHUKOB"
YpaBHeHHE NIPSAMON Ha IVIOCKOCTH. YTJIOBOU
35 KOX((UIIMEHT ¥ CBOOOTHBIN YIIeH, X 1
T€OMETPUUYECKUN CMBICIT
YpaBHEHHE NPSIMOI HA IJIOCKOCTH. Y TIIOBOM
36 KOA((UIIMEHT 1 CBOOOTHBIN YIICH, X 1

T€OMETPUUYECKUN CMBICIT




[TapamienbHOCT ¥ NEPIEHAUKYIIIPHOCTD IIPSIMBIX

37 .
(daepe3 yrioBoit KodhGHUIHEHT)

38 YpaBHEHHE OKPYKHOCTU

19 HaxoxneHnue nepeceyeHuid OKpYKHOCTEH U MPSIMBIX
B KOOpJMHATaX

40 Haxoxnenue nepecedyeHuil OKpy>KHOCTEN U IPSIMBIX
B KOOpJMHATax

41 ®opmyna pacCTOSHUS OT TOYKH J10 TIPSIMOM

4 [Inomanp napannenorpamMmma B KOOpAMHATAaX,
noHsITHEe 00 OPUEHTUPOBAHHOM TIIOIIAIN

43 [Ipumenenne MeTo1a KOOPAUHAT B IPAKTHUECKU-
OpPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a]1adax

44 KoHnTtposbHas padota mo teme "Meron koopauHat"

45 BekTopsl Ha II0CKOCTH

46 CnoxeHue ¥ BbIUNTaHHE BEKTOPOB — MpPaBUIIa
TPEYroJIbHUKA U Napajiesorpamma

47 CnoxeHue ¥ BbIUNTaHHE BEKTOPOB — MpPaBUIIa
TPEYroJIbHUKA U Napajiesorpamma

48 YMHOKEHNE BEKTOPA HA YUCIIO

49 Koopaunats! BekTopa

50 CrnosxeHue ¥ BBIMUTaHUE BEKTOPOB, YMHOXKEHHE
BEKTOpPA Ha YMCJIO B KOOpJIMHATaX

51 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOXKEHHE
BEKTOpPA Ha YMCJIO B KOOpIMHATaX

52 [IpumeneHne BeKTOPOB B (hpr3HKe, IIEHTP MacC

53 [Tonsitue o 6a3uce (Ha MWIOCKOCTH). Paznmoskenus

BEKTOPOB 110 06a3ucy




[onsartue o 6a3uce (Ha mIockocTH). Paznoxenus

54
BEKTOPOB 110 0azucy

55 [TonsiTue o 6a3uce (Ha WIockocTH). PaznoxeHus
BEKTOPOB 110 0a3ucy
CkansgpHoe Mpou3BeIeHUE BEKTOPOB,

56 F€OMETPUUYECKUN CMBICIT U BBIPAYKCHUE B
JIEKapTOBBIX KOOPAMHATAX

57 JucTpuOyTUBHOCTD CKAIIPHOTO MPOU3BEACHUS

58 CkansipHO€ MTPOU3BEACHUE U POCIIUPOBAHUE

59 [IpuMmeHeHue CKaIsIpHOTO MPOU3BEICHUS BEKTOPOB
JUTSL HAXOXKICHUSI JITUH U YTJIOB

60 [IpumeHneHue ckansipHOro MPOU3BEAECHUS BEKTOPOB
JUISL HAXOXKJCHMSI JUIH U YTJIOB

61 [TpuMeHeHne CKaIsApHOTO NPOU3BEIECHUS BEKTOPOB
JUISL HAXOKJCHMSI JUTH U YTJIOB

6 Pemenue reomerpuueckux 3agad ¢ IOMOIIBIO
CKaJIIPHOTO IPOU3BEIEHUS

63 Pemenue reomerpuueckux 3agad ¢ IOMOIIbIO
CKaJIIPHOTO IIPOM3BE/ICHUS

64 Konrtponbnas pabora no reme "Bekropsr”

65 [TpaBuiIbHBIE MHOTOYTOJIbHUKH, BEIYUCIICHUE UX
DIIEMEHTOB

66 [TpaBuiIbHBIE MHOTOYTOJIbHUKH, BHIYUCIICHUE UX
3JIEMEHTOB

67 [IpaBuibHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE UX
DIIEMEHTOB

68 [TpaBuiIbHBIE MHOTOYTOJIbHUKH, BEIYUCIICHUE UX

3JICMCHTOB




69 Hucno © v 1muHa OKPYKHOCTH 1

70 Yucino m v 1JMHa OKPYKHOCTH 1

71 JlnnHa nyru oKpy>KHOCTH 1

72 JlnnHa nyru OKpy>KHOCTH 1

73 Panuannas mepa yria 1

74 Panuannas mepa yria 1

75 [Tnomane Kpyra u €ro 3J1€MEHTOB (CeKTopa U |
CEerMeHTA)

76 [Inomanp kpyra u ero 3JaeMeHTOB (CEKTOpa U 1
CErMEHTA)

77 [Tnomane Kpyra v €ro 3J1€MEHTOB (CeKTopa U |
CErMEHTA)

73 Borurcnenue nepuMeTpoB U Iuiomaaei puryp, |
BKJIFOUAIOILIUX IEMEHTHI Kpyra

79 Boruncnenue nepuMeTpoB U Iuiomaaei puryp, 1
BKJIFOUAIOLINX JIEMEHTHI KpyTa

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

81 IleHTpanbHast CUMMETPUS 1

82 LlenTpanbHO-cUMMETPUYHBIE QUTYPBI 1

83 [ToBoport 1

84 OceBas cummerpust 1

25 @urypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOMH 1
ocH

86 [TapannensHBIN IEpEHOC 1

87 IloHsATHE NBUIKEHHUS U €0 CBOWCTBA 1

88 PaBencTBo ¢uryp 1




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,
WUTIOCTPUPYIOIIHMX CBSI3H MEKAY Pa3INIHBIMU
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 o6o6meHue. Pemenue 3aaay,
WLTIOCTPUPYIOIIUX CBS3H MEXKIY Pa3INIHBIMH
TEMaMH Kypca

[ToBTOpenue u 06061meHue. Pemenue 3aaay,

WUTIOCTPUPYIOIIMX CBSA3H MEXAY Pa3INUYHbIMU
TEeMaMHu Kypca

97

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

98

99

[ToBTOpenue u o6o6meHue. Pemenue 3aaay,
WUTIOCTPUPYIOLIUX CBA3U MEXKAY Pa3IAYHBIMU
TEeMaMHt Kypca

[ToBTropenue u o6o0mmenue. Pemenue 3anay,




WJUTIOCTPUPYIOLIMX CBSI3U MEXKY pPa3JInyHbIMU
TEMaMH Kypca

[ToBTropenue u o6o0mmenue. Pemenue 3anay,
100 WJUTIOCTPUPYIOLIUX CBSI3H MEXK]Y pPa3IMUHBIMU
TEMaMH Kypca

101 HroroBast koHTpoIbHAs paboTa

[ToBTropenue u o6o0menue. Pemenue 3anay,
102 WJUTFOCTPUPYIOLIUX CBSI3U MEX]Y Pa3IMYHBIMU

TEMaMH KypcCa

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus, 7 knacc/ Mepansak A.I'., Tlomonckuit B.b., Slkup M.C.; oz
penakiueit [Togonsckoro B.E., O61iecTBO ¢ orpaHiueHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®»; AkuroHepHO€e 001IECTBO
«M3marensctBo «IIpocBemenue»

* 'eometpus, 7-9 knaccel/ Atanacsu JI.C., byty3oB B.®., Kagomiuies C.b. u
npyrue, AkimonepHoe obmectBo «M3aarensctBo «IIpocBemienne»

* 'eomerpus, 8 kinacc/ Mep3nsk A.I'., [Tononckuii B.b., SIlxup M.C.; ox
penakuueii [Togonsckoro B.E., O61iecTBO ¢ OrpaHUYe€HHON OTBETCTBEHHOCTHIO
N3natensckuii ientp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO

«M3parenbctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1.'eomeTpust: TuAaKTHUECKHE MaTEpUANIbL: § Kiacc: MOCOOHUE IS yUalluxcst
obmeoOpa3oBarenbHBIX opranu3anuii/A.I'.Mep3nsak, B.b.IlomoHckuid,
E.M.PabunoBu4 u nip. - M.: IIpoceenienue, 2022

2.4. EpmoBa A. I1., 'ono6oponsko B.B. Anre6pa. ['eomerpus.

CamocTosITebHBIE M KOHTPOJIbHBIE pa0boThI 115 7 Kiacca.- M.: Nnekca, 2008.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

https://resh.edu.ru/

CD-ROM «/HTEpaKkTHBHAA MaTEMATHUKa». 5-9 KIIacCHhl.
https://education.yandex.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://math-oge.sdamgia.ru/

https://edu.skysmart.ru/






