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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3JeJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aMMHOE pAaCIOJIOKCHHE, ONHUPAeTCs Ha  JIOTHYECKYIO,
JIOKa3aTeNIbHYI0 JIMHUIO. LleHHOCTh M3ydeHMs] T€OMETpUU Ha YpPOBHE OCHOBHOTO
o01miero 0opa3oBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
paccyXJieHus «OT TMPOTUBHOTO», OTIWYaTh CBOWCTBA OT  IPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkaeHUs. (Ocoboe 3HaueHHE Jl0Ka3aTesbHas
JIMHUS UMEET ISl YIIIyOJIEHHOTO N3YYEHUSI MaTEMATHUKH.

[lenpto n3ydeHus TEOMETPUU SIBIISIETCSA UCIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IPU PELICHUH KaK MaTeMaTHYECKHUX, TaK U MPAKTUYECKUX 3aj]a4, BCTPEUAIOLIUXCS
B peanbHOM ku3HU. OOydaomuics JOJKEH HAyYUTbCS — ONpPEAEIsATh
F€OMETPUYECKYIO (DUTypy, ONHUCHIBATH CIOBAMHU YEpPTEX WIA PUCYHOK, HAWTH
IUIOLIAAb  3E€MEJIbHOTO  YYacTKa, pPACCUMUTHIBATH  HEOOXOAMMYIO  JUIMHY
ONTOBOJOKOHHOTO KaOenss wid TpeOdyeMmble pa3Mepbl rapaxa Jjii aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAas, BBIUMCIUTEIbHAS JIMHUS B MU3yUYEHUU T€OMETPUHU.
[Tpu pemieHuun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiicsl y4uTcs CTPOUTH
MaTeMaTHYeCKUe MOJENTH PEaNbHBIX KU3HEHHBIX CHUTyalluil, MPOBOJIUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBaTHOCTb MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOaEHHOTO U3YyUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO 00y4aroluecss He MPOCTO 3HAKOMSTCS C ONpeAeIEHHBIMU MOHITUIMH, a
YBEpEHHO OBaJieBal0T UMH. CyIECTBYIOIIME TEMbI MPOrpaMMbl 0a30BOro Kypca
reOMETPUH U3Yy4aroTcs Ha 0oJiee rTyOOKOM YPOBHE, a 00yUaroIuecs npuoopeTaroT
YMEHHMsI, TIOMOTAIOIME MM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETAaX, Mpexk/ie Bcero pusuke u nuHpopMaTHKe,
a TaK)Ke I0JIb30BAThCs IOJYYCHHBIMU 3HAHUSIMU TPU PEIICHUU NPaKTHUYECKUX
3asay.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax wu3y4aercss yriayOnEHHBIN
yueOHbI Kypc «I'eomMeTpus», KOTOPbIN BKIIOYAET CJIECIYIOIINE OCHOBHbBIE Pa3/I€ibl
conepxkanusi: «Hawama  reomerpum», «TpeyronmbHukn», «OKpYyKHOCTHY,
«UYeTtpipéxyronbaukuy, «[logobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takxke «Metoa koopauHaty, «BekTopb», «IIpeobpazoBaHus IIOCKOCTHY.

Ha wuszyuenue yuebHOro kxypca «l'eomerpusi» orBogutcs 306 uacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 knacce — 102 yaca (3 gaca B HeAEIIO).



COJAEPXKXAHUE OBYUEHUA
7 KUIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KA3aTEIbCTBE, ONPEACICHUN.

B3anmHOE pacrnonokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
pPacCTOsTHUE MEXY TOUKAMMU.

[Tomynockocte U yroi. Buasl yrinos. M3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYJIIPHBIE MPSMBIE.
Paccrosiane oT Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. J[nmnHa momanon. MHoroyronsHuku. [lepumerp
MHOI'OYroJibHuKa. [IoHsATHE O BBIIYKIIBIX U HEBBIIIYKIIBIX MHOIOYI'OJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 11 ©3MEPEHHUN U IOCTPOCHUM.

TpeyroabHuKu

Buzasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJIBHBIE, TYIOYIOJIBHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHHE. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PpPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunble  ¢Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
IIpuMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

IMapaanensHbie npsimbie. CyMMa yrjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKUE CBEICHMS O mocrynare EBknnaa u
o posu JloOGaueBCKOro B OTKPBITUM HEEBKIUAOBOM reomerpuu. CBoicTBa U
MIPU3HAKK NapajuleNbHbIX MpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEIIHUE yribl
TpeyroysbHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrosibHble TPEYr0JbHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHas1. CBOMCTBO MeAUaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [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. [Ipocreiiimme mocTpoeHUs ¢ MOMOIIBIO HUPKYJIS U JIUHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeoMeTpudecKkrue Mmecra Toudek. OnucaHHas OKPYXHOCTb TPEYroJbHHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
3a/1a4M HA IOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KJIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, €ro mNpu3HaKM U cBoicTBa. IIpAMOyroiabHUK, pomoO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, €€
cBOMcCTBa U npu3HaKu. [IpsmoyronbHas tpanenusa. CpenHss TUHUS TPANICHH.

Cpennsss TMHUSA TPEYroJibHHKA. MeEToJ yIBOECHHsI MEAWAHBI TPEYTOJIbHHKA.
Teopema o nepeceyeHuu MeMaH TPEyTrOJIbHUKA.

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

[{eHTpanbHO-CUMMETpUYHBIE (DUTYPBHI.

ITonoOue

[Togobue TtpeyroabHUKOB, KodhdunueHt mnomodus. I[lpusHaku mnomoOus
TPEYroJbHUKOB. IIprMeHeHue nomo0usi NpU pELIEHHH TEeOMETPUUYECKUX U
MIPAKTUYECKUX 3a/1a4.

IL1omans

[Tousatne o rmmromaau. CBoOWMCTBAa IUIOMIAACH TEOMETPHUECKUX (UTYD.
[Ipocreiie GopMybl 17 MJIOIIAAM TPEYTrOJNIbHUKA, MMapajuieorpaMmma, pomoa u
Tpanenuu. [ lnomaau nogoOHeIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. I[lpumenenne teopemsl [ludaropa npu pemeHun
IPaKTUYECKUX 3a]a4.

DJIeMEHTbI TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJbHOIO
TpeyroJibHUKa. Tpuronomerpudeckue ¢yHkiuu yrinoB B 30° 45° u  60°.
[IponopioHaIbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrael MeXIy XOpJaMM M CEKyIIMMH. BrnucaHHbIE M ONMCaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KVIACC

Pemienue TpeyroJibHUKOB

Cunyc, xocuHyc, TaHreic ymioB or 0° mo 180°. OcHoBHOE
TPUTOHOMETpHUUYECKOe  ToxkaecTBo.  Dopmynsl  npuBeAeHus.  PemieHue
TPEYroJibHUKOB. TeopeMa KOCHMHYCOB M TeopeMa CHHYCOB. Perienue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKON ONTUKH.

Tpuronomerpuueckue  GopMynbl  Uig  IUIOMIAJA  TPEYroOJIbHUKA,
napaienorpamma, pomoOa, Tpanenuu. ®opmyna [epona. @opmyna rmIiomamu
BBIITYKJIOTO YEThIPEXYTOIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl ¥ MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajJpaTe KacareibHOW. [[pruMeHeHue nmpu pelmeHnn reoMeTpUYECKUX
3agay. Teopembl UeBbl 1 Menenasd. [lonsitue o romoreTnu.

MeTtoa koopauMHaT

YpaBHeHUE MPAMON Ha TJIOCKOCTU. YTJIOBOM KOAGGOUIMEHT U CBOOOIHBIN
YJIeH, MX TIeOMETpUYEeCKUil cmbici. [lapaninenbHOCTh M NEPHEHAUKYISIPHOCTH
npsMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue okpyxHocTH. HaxoxneHune mnepecedeHud OKpPYKHOCTEW H
NpsMBIX B KoopAauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoid. Ilnomans
napajiesiorpaMmMa B KOOpJWHATaX, TMOHATHE OO0 OPUEHTHUPOBAHHOW ILIOIIA]IH.
[IpuMeHeHue MeTo1a KOOPANHAT B MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKHUX
3a/1ayax.

BexTopbl

BekTopbl Ha miockocTd. ClOXeHUE M BBIYMTAHWE BEKTOPOB — IpaBUiia
TPEYTOJbHUKA U MapajiiesiorpaMMa. Y MHOXKEHHE BEKTOpa Ha yucio. KoopanHaTel
BekTOpa. CIIOKEHHE W BBIYMTAHHWE BEKTOPOB, YMHOXKEHHE BEKTOpAa Ha YHUCIO B
KoopauHartax. [[puMeHeHre BeKTOpOB B (PU3MKe, LIEHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkaysipHOE TPOU3BEIAEHUE BEKTOPOB, I'€OMETPUYECKUI CMBICI U BBIPAXKEHHUE B
JIEKApTOBBIX KOOpAWHATAX. JIUCTpUOYTUBHOCTh CKAJISAPHOTO IPOU3BEICHUS.
CkansipHOE€  TPOM3BEACHUE M  MNpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpPHOIro



IIPOM3BEACHUS BEKTOPOB Ul HAxXOXKIEHMS [JJIMH W yriaoB. Pemenwne
r€OMETPUYECKUX 3a4a4 C IIOMOIIBIO CKAIIPHOIO MPOU3BEICHHUS.

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

IlenTpansHas cummerpus. LleHTpanbHO-cumMMeTpuuHble (purypsl. [ToBopoT.
OceBasg cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[Tonsitue nBwkeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IPUPOJE, JKUBOMMCH, CKYJIBNType, apxuTekrype. Kommosumuu
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 PE3YJIBTATDBI

JInYHOCTHBIE Ppe3yJIbTATBI OCBOEHUS MPOrPaMMbl IO MAaTEMAaTHUKE
XapaKTEPHU3YIOTCS B YaCTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMSA

MPOSIBICHUEM WHTEpeca K TMPONUIOMYy H HACTOSIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaTeMaTUKOB U POCCHUICKOW MAaTeMaTUYECKOW IIKOJbI, K HCIIOJb30BAHUIO 3THX
JOCTHKEHHM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
npaB, TMPEJCTABICHUEM O MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP IPaKIAHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTHBHOE Yy4YyaCTHE€ B PpEIICHWU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJIS YCTENIHON MpodeccruoHaTIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpPOM HU
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
Ipe/ICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YeNOBEKa, IPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
NeATEIbHOCTH, ATANoOB €€ Pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALIMU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTEMaTUYECKOW KYyJIbTypOoW Kak CpPeICTBOM
NO3HAaHWS MHUpPA, OBJIAJICHUEM HaBbIKaMH MCCIIEI0BATEIbCKON AESITENBHOCTH;

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 3aHATHA W OTHAbIXa, peErysapHas ¢uzndeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW JIJIs1 PEUICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanranum K M3MEHAKIIUMCH YCJIOBHAM COUUAIBHON U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMBITA JIPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (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  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare oCBOCHHS IPOrpaMMbl TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIAJICHHEM YHHUBEPCATHbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JNCHCTBUSMU M YHUBEPCATBLHBIMH PETYJISTUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jiornueckue JaeicTBuA:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK Kiaccu(puKaIiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



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

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

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHUN, YMO3AKIIOUEHUH IO aHAJIOTHH;

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

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

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHMUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABICHHOMY IUIaHY OSKCIIEPUMEHT,
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, BHIBOJAOB U 000OIICHHIA;

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

Pa6ora ¢ unpopmaunmeii:

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

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoil 1 NX KOMOWHAIUSIMU,

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

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
1EeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpakaTh 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 3aJadd, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha IIOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS 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,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, IUTAHHPOBATH OPTaHU3AIMI0 COBMECTHOW pPalOTHI,
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); BBIMIOJHIATH CBOK 4YacTh pabOThl 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 yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:

BBISBJISIT MPOOJIEMBI JJIsl PElIeHUs] B KM3HEHHBIX M YYCOHBIX CUTYaIlUsX,
OPUEHTUPOBATHCA B PA3IUYHBIX MOAXO0AaX MPUHATUS pelIeHUN (MHIUBUIYaTIbHOE,
IPYIIIOBOE);

CaMOCTOSITETIbHO COCTaBJISITh IUIAH, AJITOPUTM pEIIeHUs 3aJayu (WIA €ro
4acTh), BBIOMpATh CMOCOO peHieHus ¢ Y4E€TOM MMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUpPOBATh M KOPPEKTUPOBATH BapPUAHTHI
pelieHuit ¢ yaéToM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh CIIOCOOaMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pesyibTaTa
pelIeHnsl MaTeMaTHUeCKOH 3a/1aun, CAMOMOTUBAIIMU U pedIIeKCUH;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPHU PEIICHUU 3a]ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH MOCTAaBICHHON IENU U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

INPEAMETHBIE PE3YJIBTATDBI

K xonIy 06y4deHus B 7 kj1acce 00y4Jaromunics MOTYYUT CICAYIONTNE TPEIMETHBIC
pe3yJIbTaThI:

Pacrio3naBaTh UW3y4YeHHBIE TE€OMETpUYECKHE (UTYpBI, OMNpEneisTh HuX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTb TIEOMETpUUYECKHE (UTYpBI, BBINOIHATH
YEpTEXKU IO YCIOBUIO 3amaud. V3MepsATb JMHEHWHBIE W YIJIOBBIE BEIUYMHBI.
Pemrats 3a1a4m Ha BEIYUCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTe NPUKUAKY U OLICHKY JMHEWHBIX U YIJIOBBIX BEIUYUH IIPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
OOBEKTOB IO MOPSAJIKY BETUUUHBI.

CTpouTh 4epTeKU K TEOMETPUYECKUM 3a/1a4aM.

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

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMU PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, IPOBEAEHHOW K  THUIOTEHY3€  IPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I€OMETPUYECKUX 3aa4.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh MPSAMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3amaun Ha KiteTyaToi Oymare.

[TpoBOAMTH BBIUMCICHHUS U HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YIJIOB B TEOMETPUYECKMX 3a/adyax C MCIIOIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIEIBHBIX MNPSAMBIX CEKylled. Pemare mnpakTuueckue
3a/1a4M Ha HAXOXKIEHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OHMCCEKTPHUCY yIJla U CEpEIUHHBIN NEPIEHAUKYJIISIP K OTPE3KY KaK Fr€OMETPUUECKUE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEP/KICHUN U IIPU PELICHUH 3a1a4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMU. Y METh JOKA3bIBATh U IPUMEHSITh
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 OJHOM TOYKE, U O TOM, YTO CEPEAVMHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
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 MIOCTPOEHHUS C TIOMOIIBIO IUPKYJIIA U
JIMHEWKHU.

K koniy oOyuyenus B 8 kiacce oOydaroumuicsi TMOMYYUT CJECAYIOIIHE
peIMEeTHbIC Pe3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
II0JIb30BAaThC MX CBOMCTBAMM IPU PEILIEHUH N€OMETPUYECKHX 3afad. Pazmuuarth
NPU3HAKU U CBOKCTBA MapajuieorpaMmma, pomoa 1 npsiMOyroJIbHUKA, J0KA3bIBaTh
WX U YBEPEHHO NMPUMEHSITH NMPHU PEIICHUH T€OMETPHUUECKUX 3a/1a4.

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

Bnaners nousitueM cpenHel JTUHUM TPEyroJibHUKa U Tpareuuu, TPUMEHSTh
UX CBOMCTBA NIpH PEIIEHHMH T'€OMETPUYECKMX 3adad. lcmonp3oBaTh TeopeMy
daneca u TeopemMy O IPOMOPIIUOHATBHBIX OTPE3KaX, MPUMEHATh UX JIJISl PEIICHUS
IPAKTUYECKUX 3ajau.

Pacno3HaBaTh II€HTpalbHO-CUMMETPUYHbIE (UTYpPhl W HUCHOJb30BaTh HUX
CBOICTBA IIPU PEUICHUH 3a/a4.

Bnanete moHATHSMH 1OA00MS TPEYTrOJAbHUKOB, KO3(uuueHta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYTOJIbHUKOB. IMeTh pencTaBiieHue o
npeoOpa3oBaHuu MOA00MA U O MOAOOHBIX (urypax. [lomb3oBaThCsi MpU3HAKAMU
no/o0us TPEyroJbHUKOB IpPU PEUICHUH T€OMETpUYeCcKuX 3anad. JlokaspBaTh U
MPUMEHSATH OTHOIIEHUS MPOMOPIMOHAIBHOCTH B MIPSIMOYTOIBHBIX TPEYTrOJIbHUKAX.
[TpumeHsTh Mog00HE B MPAKTUIECKUX 33avax.

BeiBomuTh W UCHONB30BaTh mpocTeilmue (opMynbl A8 [UIOUIAAd
TpeyrojbHHUKa, NapaienorpaMma, pomoa U Tpanenuu. Beraucnare (pa3nuyHbiMu
cnocobaMy) IUIOUIA[b TPEYroJbHUKA M IUIOIIAJd MHOTOYTOJBHBIX (UTYD
(monp3ysch, TNIe HEOOXOAMMO, KaJbKYJISITOPOM). 3HATh OTHOIIEHHE IUIOUIajeH



NoJOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHHSI B IPAKTUYECKUX 3a1a4aX.

[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 ILEHTPAIBHOTO YIJia, YyIJIA 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
MOJEIIHN JUIS 3a/1a4 PEAIbHOW JKU3HU U IIPOBOJUTH COOTBETCTBYIOIINE BBIYACICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K xoHniry 00y4yeHus B 9 ki1acce o0y4aromuics MogyduT CIeAYIONUe MPEeIMETHbIC
pe3yJIbTATHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUM OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOII[BI0 PA3JIMYHBIE SJIEMEHTHI MPSAMOYTOJBHOTO TPEYroJibHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaxoauTh (¢ MOMOIIBIO KaTbKYJIATOPA) AJIUHBI
U YTJIbI JUTSl HETAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThcs popMyliaMu MPUBEACHUS 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM ISl HAXOXJICHUS COOTHOLICHUM MEXIYy TPUTOHOMETPUUECKUMU
BEJIMYMHAMM.

Jloka3bIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHUHYCOB, IIPUMEHATH UX IS
HAXOXKJICHUSI PA3JIMYHBIX YJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOILHUKOBY),
[IPU PELIEHUH TEOMETPUUYECKUX 3anad. [IpuMeHsTh MNoJlydyeHHbIE 3HAHUS IIpU
PEILICHUH MTPAKTUYECKUX 3a7a4.

[IpUMEHSTH TPUTOHOMETPHIO B 3a/1a4aX HA HAXOXJICHHUE TIOIIAN, BEIBOJUTD
U BJIQJIETh TPUTOHOMETPUYECKUMHU (HOPMYyJIaMH JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajienorpaMmma, poM0a, Tpamnemuu, BEIBOJAUTh U TpUMEHATh hopmyny ['epoHa u
dbopmyIy ISl TUIOIAIN BBITYKIJIOTO Y€THIPEXYTOIbHUKA.

NmeTs mnpeacraBieHue O TOMOTETHH, TMPUMEHSITH B MPAKTHYECKHUX
CUTYyaLUsIX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonb30BaTh TEOpEMBbI O BIHMCAaHHBIX VIIAX, YIVIAX MEXAY XOpAaMH
(CeKyIMMHM) U yTJIe MEXITY KacaTeIbHON U XOpJI0H P PEIICHUN T€OMETPUIECKUX
3aga4. /loka3plBaTh U NPUMEHSTH TEOPEMBI O IMPOM3BEICHUU OTPE3KOB XOpI, O
MIPOU3BEICHUN OTPE3KOB CEKYIINX, O KBAIpaTe KaCATEIbHOM.

Brnanets moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsSMOMl Ha TIIOCKOCTH. BiameTs TOHATHSMHU yriaoBoro koddduiueHta u
CBOOOJIHOTO 4YJieHa, MOHUMATh WX TE€OMETPUUECKUU CMBICI U CBS3b YIVIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemaTh METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MNAPAJUIEIBHOCTBIO U
NEPIECHINKYJIAPHOCTBIO MPSAMBIX, IEPECEYEHUEM NPSAMBIX, HAXOXKICHUEM 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
KOOpAMHATAaX, UMETh IOHATHE 00 OpUEHTHPOBAaHHOW IuIomagu. Ilomb30BaTbes
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 CKJIAJAbIBATh M BBIYATATH BEKTOPBI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHO@XEHHEM BEKTOpA HA YUCJIO B KOOPAUHATAX.

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 MOHATHEM CKalIspPHOTO ITPOU3BEACHUS BEKTOPOB, MOHUMATh €TI0
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEACHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YrioB. Pemare reoMerpryeckue 3aJadyd ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnomp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux u (pU3ndecKux 3agavax.

Biagete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
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’KHOCTH U TUIOLIaJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, LEHTphl CUMMETpUM (UTyp, LEHTPhl MOBOPOTa, HAXOIUTH
KOMITO3UIIMKM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMeHATH NONYy4YEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMUTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C MPUMEHEHHEM TMOAO0OMS M TPUTOHOMETPUUYECKUX (PYHKIMHA (TIOJB3YSCh, THAE
HEOOXOMMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunmMeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Hauana reomerpuu. I[Ipocrenmme
reoMeTpruecKue (pUrypsl 1 UX CBOICTBa 26 2 bubmorexa LIOK
P P ' https://m.edsoo.ru/78c146c4
I/I3MepeHHe FeOMCTpI/I‘IeCKI/IX BCJIIMYMH
bubnuoreka [{OK
T 1 1
DEYTOIBIHIH 8 https://m.edsoo.ru/78c146c4
[Tapannensnocts. Cymma yrioB 14 1 bubanorexa [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146c4
II AMOYTOJIBHBIC TPCYTOJIbHUKHN 8 1 BI/I6HI/IOTCK3. HOK
PAMOYT peyr https://m.edsoo.ru/78c146c4
I'eomerpuueckue HEpABEHCTBA 6 1 bubmorexa LHOK
P P https://m.edsoo.ru/78c146c4
Ok HOCTE. [ 'eoMeTpuduecKne MecTa
Torf)e};(mﬂoc OEHHUS C ?IOMO BIO LIUPKYIIA 19 0 bubmorexa HOK
i P HIPIO THPEY https://m.edso0.ru/78c146c4
" JIMHCUKU
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1 1 bubnunorexa LIOK
3HAHUH https://m.edsoo.ru/78c146c4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/78c146c4
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3jgesioB U TeM nupposbie
Ne n/m P Konrpoabnsie IIpakruyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
1 [ToBTOpEHUE 6 1
. bubmuorexa [JOK
2 HeTbipexyroabHiKir 20 1 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
3 Tonobne 16 1 https://m.edsoo.ru/a5ch98eb
4 Yruibl U 4YETBIPEXYTOJIbHUKY, CBA3aHHBIE C 20 1 bubnuorexa [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
bu6mmoreka [JOK
° Hromare 15 1 https://m.edsoo.ru/a5ch98eb
6 Teopema [Iudaropa n Hauana 16 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus 9 1 bubnnoreka [JOK
3HAHUHU https://m.edsoo.ru/a5ch98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/a5cb98eb
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https://m.edsoo.ru/a5cb98eb
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
1 Bekropel. HauanbHble cBeneHUS 2
bubmuorexa [JOK
2 Petiertite TpeyrobHikon 22 . https://m.edsoo.ru/dddde230
bubmuoreka [JOK
3 Tonobue TpeyrombHikos 12 ! https://m.edsoo.ru/dddde230
bubmuorexa [JOK
3 Merox koopzaaT 1 1 https://m.edso0.ru/dddde230
bu6mmoreka [IOK
4 Bexropet 14 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
° JLTHHa OKPYKHOCTH H ILTOMAAE KpyTa 16 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
6 JBHKeHus II0CKOCTH 10 https://m.edsoo.ru/dddde230
; [ToBTOpenue, o6o0IIEHNE, 15 1 bu6mmoreka [IOK
CHCTeMaTHu3alus 3HaHu’ https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne i/

HaumeHnoBanue ypoka

Heneas

DJIeKTpPOHHbIe NN (ppoBbIE
o0pa3oBaTesbHbIE Pecypchl

I'naBa 1. Hayana reomerpuu. Ilpocreiimme reomerpuyeckue GUrypbl 1 UX CBOMCTBA.
H3mepenne reoMeTpu4eCKUX BeJIHYHH

1 Hauana reomerpuu. [lepBbie yueHsie. 1 Hepens https://m.eds00.ru/81425f42
2 ['eomerpuueckue purypsl. opma u pazmepsl. MaTeMaTHIecKue | Hexens https://m.eds00.ru/66bd1736
MOJICIIH
3 ['eomerpuueckue purypsl. U3 4ero cocTosT reoMeTpruiecKue https://m.edsoo.ru/cd8ba681
F— 1 Henens
4 Pemenne reomerpruueckux 3aaad. I[lepumerp. [lmomans 2 Henens
5 3aHuMaTenbHbBIE 3a0a491 2 Henens
6 DnemMeHTapHbIe QUTYPBI: TOYKA, MPSIMasi, IIIOCKOCTh 2 Henens https://m.edsoo.ru/cd8ba681
7 [TepBast akcHoMa MPSIMO¥ JINHHUH. 3 Hemenst https://m.edsoo.ru/3dea6a2c
8 3a/1auu Ha PACIIONIOKEHUE TOUEK U TPAMBIX. 3 Henens https://m.edso00.ru/7c94db78
9 [Tono>xeHne AByX NpsMBIX Ha MIIOCKOCTH. [TonsTHE 3 Henens https://m.edsoo.ru/32acfale
JI0Ka3arenabcTBa. Teopema o mepecedeHn  IByX NPSMBIX.
10 3a/aun Ha TO/ICUET KOJIMYECTBA TOUEK MEPECEeUCHUs MPSMBIX. 4 gHenensa
11 KonTpoubHas padora no teme «I'eomerpudeckue Gurypbn 4 nenens
12 [Topsimok TOYeK Ha MPSAMOIL: BTOpast akCuoma MpsIMOM. 4 nexens
OmnpeneneHus oTpe3Ka, Jyda
13 M3MepeHue UIMHBI OTpe3Ka. PaccTosHue Mex 1y TOUKAMH. 5 menens https://m.edsoo.ru/32acfale
14 Hcropuyeckre Mepbl JUIMHBL. THCTPYMEHTEHI TSl U3MEPEHUS 5 Hexens
JUTUHBI
15 [TonsiTne obmacTr, akcuoMa MOJIYIIIOCKOCTEH. 5 Henenst
16 Teopema o0 nepecedeHnH NMpsMON CTOPOH TPEYTrOJIbHUKA. 6 Henens
17 [IpakTuueckas (camocTosTeNnbHas padboTa) Mo Teme «OTPe3KH U 6 Hexens
HOJTYTITIOCKOCTH
18 Onpenenenue yria, BUasl yriioB. [IOHATHE TIOCKOTO yria. 6 Henens https://m.edsoo.ru/d9a7984f



https://m.edsoo.ru/81425f42
https://m.edsoo.ru/66bd1736
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N3mepenue yrioB. AKCHOMBI YIJI0B. IHCTpyMEHTBI JU1st

https://m.edsoo.ru/23adadfb

19 7 Henens
U3MEpPEHUs YIJIOB.

20 CMexHbIe U BepTUKaJIbHbIC YIJIbl. CBOMCTBO CMEXHBIX YIJIOB. 7 Henens https://m.edsoo.ru/e248aeal
TeopeMa 0 BEpTUKAIBHBIX YIJIaXx.

21 BuccekTprca yria v NepHeHaAuKYISAp K IPAMON. 7 Henens https://m.edsoo.ru/341fc4b8

22 VYrubl. Pemenue 3agau 8 Henens

23 Ornpesiesienre TOMaHOM U ee 21eMeHThL. [IpocThie M 3aMKHYTbIE 8 Henes https://m.edso0.ru/3ee98ed6
aoManble. OnpeeneHre MHOTOyTOJIbHUKA.

24 [1nockuit MHOrOyroJIbHUK. DJI€MEHTBI MHOTOYTOJIbHUKA: 8 Henens https://m.edsoo.ru/2ebc3f4e
BEpIINHA, CTOPOHA, AMArOHAJIb.

o5 [TonsaTne BRIMYKIIOTO MHOTOYTOJIbHUKA. O0IIIee MoHITHE 9 Henens https://m.eds00.ru/615646dc
BBIMYKIION QUTYpHI.

26 KouTtposabHasi paGoTa mo TeMe «YIJIbl H# MHOTOYT0JIbHUKH 9 Henens https://m.edsoo.ru/74fafcld

I'naBa 2. TpeyrojibHuku
27 TpeyroabHUK. DIEMEHTHI TPEYroJbHUKA: OMCCEKTpHCa, https://m.edso0o.ru/867811de
9 nenens

Me/ihaHa, BEICOTa

28 [IpakTuueckas pabora «IlocTpoeHne 371€MEHTOB TPEYTOIbHUKA 10 nepens

29 [Tonsitue paBencTBa ¢uryp. CoBmenienue Guryp, noHATHE 10 Heens https://m.edsoo.ru/55aeb92e
COOTBETCTBUS TOYEK.

30 Penienune npakTuyeckux 3ajad Ha pa3zpe3aHue Guryp 10 Henens

31 [Tpu3Hak kak onpezaenstoiiee CBONCTBO GUrypsl. PaBeHCTBO 11 mexens
MHOTOYTOJIbHIKOB

32 [lepBbIil MpU3HaK paBEHCTBA TPEYTOIBLHUKOB (IO ABYM 11 Hexens https://m.edsoo.ru/1d9c1411
CTOpPOHAM U YTIIy MEXIy HAMH)

33 Bropoii mpr3HaK paBeHCTBa TPEYTOIbHUKOB (110 CTOPOHE U 11 Heens https://m.edsoo.ru/ff1675ed
IpUIeKalliM K Hel yriiam)

34 Penrenue 3a1a4 Ha nepBbIii ¥ BTOPOM MPU3HAKU PaBEHCTBA 12 Hexens https://m.edsoo.ru/73fed266
TPEYrOJIHLHUKOB

35 Cummertpusi. OceBast cummerpust. CBONWCTBO OCEBO# CHMMETPHH 12 Henerst https://m.edso0o.ru/2d7971e6

36 ®durypsl ¢ oceBoit cummerpuen. lIpumeps! cummerpuu B 12 Henens https://m.edsoo.ru/4bda5b87
OKpY’KalolleM MUpe

37 PaBHOOEIPEHHBIN TPEYTOILHUK U €T0 CBOMCTBA 13 uemerns https://m.edsoo.ru/b121d4a3
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38 [Ipu3Hak paBHOOGEAPEHHOIO TPEYTOJIEHUKA 13 nenmens https://m.edso0.ru/ch833372
39 Pelenue 3a1a4 Ha paBHOOEIPEHHBIN TPEYrOIbHUK 13 menens https://m.edsoo.ru/f8f43459
40 Tpetuit npu3HaK paBeHCTBA TPEYTOJIBHUKOB (110 TPEM 14 Henens https://m.edsoo.ru/eb295bbc
CTOpPOHAM)
41 Pemienue 3a1a4 Ha IPU3HAKH PABEHCTBA TPEYTOJBHUKOB 14 uenens https://m.edsoo.ru/33acbe3d
42 Pemenne npaktndeckux 3anad. [IpusHaku paBeHCTBa 14 Henens
TPEYroJbHUKOB
43 O0606menue matepuana o teme: « [peyroiabHUKI 15 Henens
44 Konrpoannas padora no teme: «TpeyroibHUKu» 15 nenmens https://m.eds00.ru/d675d6f6
I'naBa 3. IlapannenbHocTb. CymMMa yIiioB MHOTOYTOJIbHHKA
45 [Mapannensueie npsmMeie. [loHsTHE CEKYyIIEH. } 15 Henens https://m.edso0.ru/f6a43cc2
VY161, 00pa3oBaHHBIC IPH NEPECEUCHUH JIBYX HNPSAMBIX CEKYIIEH
46 [pu3HAKK IapaUIEIbHOCTH MIPSAMBIX 16 venens https://m.edsoo.ru/bfa43c8e
47 AKcroMa napaieiabHbIX NPAMBIX (AT nocTynaT EBkinnaa). 16 Hexens
TpaH3UTUBHOCTH NAPAIUIEITEHOCTH
48 Pemenue 3ana4 1o Teme «IIpU3HAKK MapaIeIbHOCTH IPSMBIX) 16 nenens https://m.edso00.ru/26ae5531
49 CBoiicTBa MapauIeIbHBIX MPSIMbBIX 17 nenenst https://m.edso0.ru/adeb894b
50 Pemenue 3anau 17 nenens
51 CymMa yTIiioB TpeyrojabHHUKA 17 uenens https://m.edsoo.ru/3791add9
52 Pemenue 3ana4 o teme «CyMMa yrioB TPEYTOJIEHUKA» 18 Henens https://m.eds00.ru/c3583ce8
53 BHewnue yriel TpeyrojapHUKA. 18 Henmens https://m.eds00.ru/6a35a558
54 Pemenne 3a1a4 1o TemMe « BHEMIHMI yToJl TPEYTOJIbHUKA)» 18 Henens https://m.edsoo.ru/c21e51ch
55 CyMMa BHYTPEHHHUX YIJIOB MHOTOYI'OJIbHHKA U BHEIIHUX YIJIOB 19 Hexens https://m.eds00.ru/4647837a
BBIITYKJIOTO MHOTOYTOJIbHHKA
56 [Tpuemsl permenus 3ana4d 19 venens
57 O606maromuit y1')'01< o teme "[lapannensrocts. CymMMa yriios 19 Hexens
MHOTOYTOJIbHHKA
58 KonTpoasnas padora no teme: "[lapaienbHocts. Cymma 20 Hexens https://m.eds00.ru/43243f48
YIJ10B MHOTOYI0JIbHUKA'
I'naBa 4. [IpsaMoyroJibHbI€e TPEYTr0JbHUKH
59 [psIMOYTOJIBHBIN TPEYTONBHUK. DIEMEHTBI IPSIMOYTOILHOTO 20 uemerns https://m.edso0.ru/417b63d9
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TPEYroJbHUKA.

60 IIpu3HaKK paBEHCTBA MIPAMOYTOJILHBIX TPEYTOJILHUKOB 20 nenens https://m.edsoo.ru/e913daf8
61 Pemenne 3amau no reme «IIpu3Haku paBeHCTBA MPSIMOYTOIBHBIX 21 enens
TPEYTrOJBbHUKOBY
62 [lepnennukynsip 1 HaKIOHHAs 21 nenens https://m.edsoo.ru/423cc188
CBOICTBO MeIMAHBI IPSIMOYTOJILHOI'O TPEYTOJIbHUKA, https://m.edsoo.ru/4efff7e9
63 IPOBEAEHHON K runoreHys3e. [Ipu3Hak npsmMoyronbHOro 21 nepens
TPEYroJIbHUKA
64 [IpAMOYTOJILHBIN TPEYTOIBHUK € YoM B 30° 22 menens https://m.edso0.ru/a4b9137b
65 O6o06maromuii ypok mo teme: «lIpsmMoyroibHbie 22 Henens
TPEYTOIHLHUKNY
66 Kontpoabnast padora no teme: «IIpsamoyrosibHbie 22 Henens https://m.edsoo.ru/fdd7d25a
TPeYroJIbHUKN
I'nasa S. I'eomeTpuyeckne HepaBeHCTBA
67 CpaBHeHue Benu4uH B reoMeTprud. COOTHOILEHUS MEXKIY 23 Henens https://m.edsoo.ru/9abc71e6
CTOpPOHAMH W YTJIaMH TPEYTOJIbHUKA
68 [TepnieHauKyIAp U HAKJIIOHHAS 23 Hepens https://m.eds00.ru/53442791
69 HepaBeHCTBO TpeyroiibHUKOB 23 Henens https://m.eds00.ru/a28f2546
70 VYcioBue CylecTBOBaHUS TPEYroibHNKA. Pemenue 3agau 24 nenens
71 HepaBeHCTBO O JUIMHE JTOMaHON 24 "enens https://m.eds00.ru/53442791
79 KontpoabHast pagora no teme: «I'eomeTpuyeckue 24 https://m.edsoo.ru/fdd7d25a
HeJens

HECPaBCHCTBA»

I'maBa 6. Okpy:kHocTh. I'eomeTprnueckne mecra Touek. IlocTpoennst ¢ moMoImbI0 NMPKYJISI H

JIMHEHKHU
73 [ToHsATHE O TEOMETPHYECKOM MecTe ToueK. [Iprumepsbl 25 nenens https://m.edso0.ru/64f2df8b
TeOMETPUIECKHX MECT TOYEK Ha IIOCKOCTH
74 OKpYKHOCTb U KPYT. 25 nenens https://m.edso00.ru/273fb3b4
75 CepeuHHBII NEPIEHIUKYISP K OTPE3KY. 25 nenens
76 buccekrpuca yria. 26 Heaens
77 DJIEMEHTBI OKPYXHOCTH: paJInycC, Xopaa, auamerp. namerp kak 26 Hexens https://m.edsoo.ru/13a6fdba

HanOOoJIbIIAs XOp/a
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ITocTpoenue nentpa. Teopema 00 onmMcaHHON OKPYKHOCTH

https://m.edsoo.ru/3f27dfda

78 . 26 nenens
TpeyroiabHuKa. CBOMCTBO AMaMeTpa OKPY>KHOCTH
79 CummeTpus OKpYKHOCTH. Teopema 00 OKPYKHOCTH, OITUCAHHON 27 Henens https://m.edso00.ru/831d486b
OKOJIO TPEYIOJIbHUKA
80 B3anmHoe pacnosiokeHre OKpy>KHOCTH U ipsiMoid. KacaTenbHast 27 Henens https://m.edsoo.ru/c1935acc
U CEKyIlasi K OKPYKHOCTH.
81 OKpYKHOCTb, BIUCaHHast B yroyl. OTpe3KH KacaTelbHbIX 27 wenens https://m.edsoo.ru/61e7b56f
82 Pewmenue 3amau 28 "Henens
83 Kpyr. CBoiicTBa kpyra 28 nenens
[IepBbie noctpoenus. IIpaBuna nocrpoenuii. baszossie https://m.edsoo.ru/2abb8e45
MOCTPOCHHUS: OTKJIa/IbIBAHUE TAHHOTO OTpe3Ka Ha Jyye;
84 MOCTPOEHUE CEPEUHHOTO MEPIEHIUKYIIApA K JAHHOMY OTPE3KY; 28 Hexens
MOCTPOCHUE MEPIICHIUKYIIAPA U3 TOUYKU Ha MPAMYIO;
MOCTPOEHUE NapauIEIbHON MPSMON Yepe3 JaHHYIO TOUKY;
MOCTPOCHHE OMCCEKTPUCHI JAHHOTO yIiia
ba3oBbIe MOCTPOCHMS: TOCTPOEHUE TPEYTOJIbHUKA 10 TPEM https://m.eds00.ru/96a87797
85 CTOpPOHAM; OTKJIaJbIBaHUE JaHHOTO yria oT Jiyda. [Toctpoenne 29 nepens
TPEYroJbHUKA IO CTOPOHE U ABYM IPUJIEKAIIUM K HEH yIilaM.
ba3oBbI€ MOCTPOEHHUS: IOCTPOCHUE IIPSIMOYTOJIBHOIO https://m.eds00.ru/96a87797
86 TpeyrojbHHKa 0 €ro TMrnoTeHy3e u karety. [locrpoenune 29 Hexens
TPEYroJbHUKA 110 IBYM CTOPOHAM M YIJIy MEX1Yy HUMU;
MIOCTPOEHHE KAacaTEIbHON K OKPY>KHOCTH Yepe3 ITaHHYIO TOUKY
87 [TocTpoeHus ¢ NOMOIIBIO LUPKYJISL U TUHENKHU. Pemenue 3agau 29 Henens
Ha MOCTPOEHUE
88 [TocTpoenust ¢ moMoUIbIO IUPKYIISA U TUHENKHU. Pemenue 3agau 30 Henens
Ha MOCTPOEHUE
89 [TocTpoenust ¢ moMoUIbIO UPKYIIS U TUHENKHU. Pemenue 3agau 30 Henens
Ha MOCTPOEHUE
90 ITocTpoeHns ¢ MOMOIIBIO UUPKYJIS U IMHEWKH. Pemenne 3ana4d 30 Hexens
Ha MOCTPOEHUE
ITocTpoeHns ¢ MOMOIIBIO HUPKYJISL U IMHEWKH. Pemenne 3aqa4q
91 Ha TIOCTPOEHUE 31 menens
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I'naBa 7. [loBTOpeHue, 00001eHAE 3HAHU I

Ob6o6maromuit ypok no temam: «IIpocTeiine reomerpuaeckme

https://m.edsoo.ru/ff866c6e

92 burypsl 1 ux cBolcTBa. MI3MepeHne reoMeTpuIeCKuX BEIIMYKH. 31 "enenst
TpeyroapHUKN)
93 O6o06maromuii ypok no temam: «Ilapamiensaocts. Cymma 31 Henens https://m.edsoo.ru/f7c72f8e
YIJIOB MHOTOYTOJIbHUKA. [IpSIMOYTOJIbHBIE TPEYTOJIbHUKI
O6o6maromuii ypok o temaM: «I'eomeTpuueckrue HepaBeHCTBA. https://m.edsoo.ru/cce86791
94 OxkpyxHocTb. ['eomeTprueckue mecta Touek. [Toctpoenus ¢ 32 Henenst
TIOMOIIBIO [IUPKYJIS M JIMHEHKU»
95 HToroBasi KOHTPOJILHASI Pa6oTa M0 reOMeTPUH 32 Henens https://m.edso0.ru/575eec19
[ToBropenue. Hauana reomerpun. IIpocreiimue https://m.edsoo.ru/fcfde79b
96 reoMeTpudeckie (GUrypsl ¥ UX cBoicTBa. 3amepenue 32 Henenst
TEOMETPUICCKUX BEITHINH
97 IToBTopenue. TpeyroabHUKH 33 menmens https://m.eds00.ru/854998d8
98 [Tosropenue. IlapamnensHocTs. CyMMa yriioB MHOTOYTOJIbHUKA 33 nenens https://m.edsoo.ru/e25cd42b
99 [TosTOpenue. [IpAMOYroJibHBIE TPEYTOIBLHUKH 33 menens https://m.eds00.ru/6546b79d
100 [MoBropenue. 'eoMeTpruUecKne HEPABEHCTBA 34 uenens https://m.edsoo.ru/22ec5b7f
101 [ToBTopenue. OKPYKHOCTB. [ eoMeTpHUeCcKre MeCTa TOUEK 34 venenst https://m.eds00.ru/95c4c9c5
102 [TocTpoeHwust ¢ MOMOIIBIO IUPKYJISL U THHEeHKU. Pemenue 3aiaq 34 Henens

Ha MOCTPOCHHUC
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8 KVIACC

JJIeKTPpOHHbBIE HU(POBBIE

Ne i/ HaumenoBanue ypoka Henensn oOpasoBaTebHbIE
pecypenl
I'naBa 1. IloBTOpeHue
[Ipocreiinne reomerpuueckue (GUrypbl U UX CBOICTBA.
1 U3MepeHne TeOMETPUYECKHUX BEMMYUH. TpeyroabHuKH. 1 nenens
Ipu3HaKy PaBEHCTBA TPEYTOJILHUKOB
2 [TapasiensHocTh. CyMMa YriIOB MHOIOYTOJIbHUKA 1 Henens
3 Tpeyronpauku. [IpssMoyroybHbIe TPEYTOJIBHUKA 1 Henens
4 TpeyronpHuku. I'eoMeTpudecKkrne HepaBEHCTBA 2 Henend
5 OKpYy>KHOCTb. Teomerpuueckue mecta Touek. [ocrpoens ¢ 2 Hexens
TIOMOIIBIO UPKYJIS M IMHEHKH
6 BxoHOM KOHTPOJIb 2 Henend
I'maBa 2. YeTbIpexyroJbHUKH
7 YeTBIPEXYTOJIBHKK U €r0 3J1eMeHTHI. [Tapaienorpamm 3 Hemens https://m.edsoo.ru/3e6cbfab
8 [Tapaienorpamm, €ro MpU3HAKK ¥ CBOMCTBA 3 Henmens https://m.edsoo.ru/ce552ccc
9 [IpAMOYTOJLHUK, pOMO, KBAJPAT, MX IPU3HAKH M CBOWCTBA 3 Henmens https://m.edsoo.ru/dd9ch5d2
10 [IpsIMOYTOJIBHUK, pOMO, KBaJIpat, UX MPU3HAKU U CBOMCTBA 4 nenens https://m.edso0.ru/5ca85b89
11 CpetHsist TMHKS TPEYTOJbHUKA 4 nenens https://m.eds00.ru/8567121b
12 Tpaneuus. PapHoOeapeHHas Tpamenus, e€ CBOWCTBA M IIPU3HAKH 4 nenens https://m.edso0.ru/5¢528ffd
13 Tpanenus. PaBHoGeapeHHas Tparnerys, € CBONCTBA U IPU3HAKH 5 Henmens https://m.edsoo.ru/2e62f8d8
14 Hp;[Moyroana;[ Tpamnemnus 5 Henmens https://m.edsoo.ru/b3bc15d8
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15 Cpennsist TUHUS Tpareuuu 5 menens https://m.edsoo.ru/d464bbce
16 Teopema daneca 6 Henens https://m.edsoo.ru/3bd6afd3
17 Teopema daneca 6 Henens https://m.edsoo.ru/99bf8al2
18 TeopeMa 0 IPOMOPITMOHAIBHBIX OTPE3KaxX 6 Henmens https://m.edsoo.ru/4dbfe435
19 Teopema 0 IPOMOPLHUOHATBHBIX OTPE3KaX 7 venens https://m.edsoo.ru/e2acebfa
20 Lentp macc TpeyroiabHHUKa 7 venens https://m.edsoo.ru/cb8aa849
21 [{eHTpaIbHO-CUMMETPUYHBIE (PUTYPHI 7 Henens https://m.eds00.ru/92993ee2
22 Pemenne 3a1au no Teme «YeThIpexyroibHUKI» 8 Hemens
23 Pemenue 3anay no teme «HeTbIpexyroabHUKN 8 Henens
24 Pemenne 3a1a4 no Teme «YeThIpexyroibHUKI» 8 Hemens
o5 Pemenne 3aj1a4 110 Teme «YeTtpipexyroabHuKn». [loaroToBKa K 9 Henens
KOHTPOJIbHOM pabore
26 KourposbHas pagora no teme «UeTbIpEXyroabHUKN» 9 Henenst https://m.edso0.ru/2b2e5eb7
I'nasa 3. ITogo0ue
27 [Toao6ue TpeyroabHUKOB, KOAQPUIMEHT NO00Us 9 Hemens https://m.eds00.ru/585e52¢c5
28 [Tono6ue TpeyroibHUKOB, KOIGOUIUEHT 10100 10 Henmens https://m.edsoo.ru/5ee7c5f5
29 [Tpu3Haku mo100us TPEYrONbHUKOB 10 Henens https://m.edsoo.ru/65e1f337
30 ITpu3naky mo100Hs TPEYroIbHUKOB 10 Hemest https://m.edsoo.ru/65a67aa8
31 [Tpu3Haku mo100us TPEYrONbHUKOB 11 Henmenst https://m.edsoo.ru/26bcb85c
32 [pu3Haky mMo00us TPEYroabHUKOB. PerieHne 3a1a4 11 Henenst https://m.edso0.ru/544bf7c2
33 [TpuMeHeHne Moa00Ks PK PENIEHNH MPAKTHYECKUX 3a/1a4 11 menens https://m.edsoo.ru/e5b79dda
34 [IprMeHeHMe TT0J00MS IPH PENIEHUHU TPAKTHYECKUX 3371 12 uenens https://m.edsoo.ru/2e8a1995
35 gflerillle)ﬂﬂe HOHSITHSI IPe00pa30BaHus MOA00HS 1 OT00HBIX 12 Hexens https://m.edso00.ru/35f29a42
36 Pemenue 3ampau mo teme «Ilomobuex» 12 nenens https://m.eds00.ru/9c45734c
37 Pemenue 3ampay o teme «Ilomobuex» 13 nenens https://m.eds00.ru/8b99fb2f
38 Pemenue 3amau no teme «Ilogoouex» 13 menens https://m.edsoo.ru/6e768d7b
39 Pemenue 3amay o reme «Ilogooue» 13 Henens
40 Pemenue 3amau o teme «Ilogobuex» 14 nepens
41 Pemenue 3amay o reme «IlogodOuey. IloaroroBka 14 wenens
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KOHTPOJILHOH padoTe

42 KonTpoJbHas padora mo teme «Ilogoome» 14 wenens https://m.edso0.ru/4e4e6b8a
I'naBa 4. Yriibl 1 4eTbIPEXYTrOJIbHUKH, CBAI3AHHbIE C OKPY’KHOCTbIO

43 Brivcannbie U ieHTpaibHbBIE YIIIbI 15 nenens https://m.edsoo.ru/9d91f4fd
44 BriucanHble U IIEHTPaAIbHBIE YTIIbI 15 nenenst https://m.edsoo.ru/f5315c94
45 VYron Mexay KacaTeabHOM M XOpAOoH 15 nenens https://m.edsoo.ru/af29367a
46 Vbl MEXIY XOPAaMU M CEKYIUMH 16 Henens https://m.edsoo.ru/fabe444b
47 BrucaHHbIE M ONUMCAHHBIE YETBIPEX YT OJILHUKH 16 menens https://m.edsoo.ru/29a3556a
48 BnvicaHHBIC M OIIMCAHHBIC YETBIPEXYTOIBHUKU 16 nepens https://m.edso00.ru/bf3629f6
49 CBoIiCTBa U MPU3HAKU BIMCAHHOTO YETHIPEXyrOJIbHUKA 17 nenens https://m.edsoo.ru/9cdcd121
50 CBoIiCTBa U MMPU3HAKYU BIIMCAHHOTO YETHIPEXYrOJIbHUKA 17 nenens https://m.eds00.ru/856672a7
51 CBOJCTBa U IPU3HAKH BIMCAHHOTO YETHIPEXYrOJIbHUKA 17 Henmenst https://m.edso0.ru/97e57f43
52 CBoIiCTBa M IIPU3HAKH BIIHCAHHOIO YETHIPEXYTOIbHUKA 18 nenens https://m.edsoo.ru/b9dbea7e
53 B3aumnoe pacnonoxenue IByX OKPYKHOCTER 18 Henens https://m.edsoo.ru/23b3elbl
54 B3anuMHOE pacrosiokeHue AByX OKpPYKHOCTEH 18 Henens https://m.edsoo.ru/98d5f141
55 Kacanue oxpyxHocTei 19 vepens https://m.edsoo.ru/2a537dcf
56 Kacanue okpyxHOCTEM 19 Henmens https://m.edsoo.ru/falf24ae
57 OO6mume KacaTebHbIe K JBYM OKPYXHOCTSIM 19 Henens https://m.edsoo.ru/f7225d2d
58 Pemrenne 3a1a4 o TeMe «YTIIbI U YETHIPEX YT ONBHUKH, 20 Hexens

CBSI3aHHBIE C OKPYKHOCTBIOY
59 Peurenne 3a1a4 o TeMe «YTIIbI U YSTHIPEX YT ONBHUKH, 20 Hexes

CBSI3aHHBIE C OKPYXHOCTBIOY
60 Peurenne 3a1a4 o TeMe «YTIIbI U YSTHIPEX YT ONBHUKH, 20 Hexens

CBSI3aHHBIE C OKPYXHOCTBIO»
61 Peurenne 3a1a4 o TeMe «YTIIbI U YSTHIPEX YT ONBHUKH, 21 nexens

CBSI3aHHBIE C OKPYXHOCTBIO»
62 KOHTp?JILHaH padora no teme «Yribl U 21 Henens https://m.edso00.ru/35823298

YeThIPEXYTOJbHUKH, CBSI3AHHBIE C OKPY’KHOCTHIOY

T'nasa 5. ILnomann

[TonsiTne momaau. CBOMCTBA MJIOMIAAEH TEOMETPUUECKHUX https://m.edsoo.ru/8c4ff651

63 21 "wenens

¢uryp
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[Ipocreiimme hopMyIbl A MIIOLMIAIN TPEYTONbHUKA,

https://m.edsoo.ru/ecff85e5

64 22 "enens
napajuiesiorpaMma, poM0a 1 Tpaneinuu
65 [Tpocretinme hopMysIbl s IIIOUIAIA TPEYTOIBHUKA, 29 Helels https://m.edso00.ru/da582936
napajuieJiorpaMma, poM0a M Tparneryu A
66 [Tnomanu nonobHbIX puryp 22 Henens https://m.edsoo.ru/321clde4
67 ITnomanu noxoGHBIX GUTYp 23 Hepmes https://m.eds00.ru/811427bf
68 [Mnomaau momgo6HBIX puryp 23 mepens
69 Pemenue 3anay no teme «lLnomans» 23 nepens
70 Pemenue 3anay no teme «llnomane» 24 nepnens
71 Pemenue 3agau no reme «llnomanby» 24 nenens
72 Pemenue 3anay no teme «lLnomans» 24 nepnens
73 Pemenne 3agay no teme «Ilnomans» 25 nenens
74 Pemenue 3agau no teme «llnomanby 25 nepens
75 Pemenue 3agau no teme «llnomanb» 25 Henens
76 Pentenue 3az£aq o teme «IImomansy». IlogroroBka x 26 Henens
KOHTPOJIbHOM pabore
77 Konrtpoannas padora no teme «ILiomags» 26 Henens https://m.edsoo.ru/5ea697a6
I'maBa 6. Teopema IIudgaropa n Hayaa TPUTOHOMETPHH
78 Teopema [Tudaropa 26 Henens https://m.edso00.ru/731749b4
https://m.edsoo.ru/ca9de29b
79 [Tpumenenue Teopemsl [Tudaropa npu permeHun MpakKTUYECKUX 27 Henens p
3a/1a4
https://m.edsoo0.ru/5e74a4cc
80 [Tpumenenue Teopemsl [Iudaropa npu pemieHNN NpakTUYECKUX 27 Henens p
3aj1a4
81 [TporopunoHaIbHbIE OTPE3KHU B IPSIMOYTOJIBHOM TPEYTOJIBHUKE 27 wenens https://m.edsoo.ru/b8aab9ef
82 [IpornopIMOHAIBHBIE OTPE3KU B MPSAMOYTOJIBHOM TPEYTOJILHUKE 28 Henens https://m.edsoo.ru/db953ad8
CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC OCTPOTO YIJIa https://m.edsoo.ru/9bade192
83 28 "Henens
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
Cunyc, KOCUHYC, TAHT'€HC M KOTaHI€HC OCTPOro yria https://m.eds00.ru/743b5996
84 28 wenens
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
https://m.edsoo.ru/c45a6fa3
85 CuHyC, KOCHHYC, TAHT'€HC ¥ KOTAHT€HC OCTPOro yIia 29 Henens p

PSIMOYTOJIBHOTO TPEYroJIbHUKA
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86 Tpuronomerpuueckue GpyHKIn yriaos B 30°, 45° u 60° 29 nenens https://m.edso0.ru/166d455f
87 Tpuronomerpuyeckue GpyHkuuu yrios B 30°, 45° u 60° 29 uenens https://m.edsoo.ru/ce829c11
88 Pemenue 3amau no reme «Teopema [Tudaropa u Havana 30 Hexens
TPUTOHOMETPHUI
89 Pemenue 3amay no reme «Teopema [Iudaropa u Havana 30 Hexens
TPUTOHOMETPHUI
9 Pemenue 3amau o teme «Teopema [Tudaropa u Hagana 30 Hexens
TPUTOHOMETPHI)
91 Pemenue 3amau o teme «Teopema [Iudaropa u Hagana 31 Henens
TPUTOHOMETPHIY
92 Pemenue 3agau no reme «Teopema Hmbaropaun Hayasa 31 Henens
TpUTOHOMETPUN». [10ITOTOBKA K KOHTPOJIBHOM paboTe
93 Kontpoabnas padora no reme «Teopema IIudaropa n 31 Hexems https://m.edsoo.ru/dfc57394
HaYajia TPUTOHOMETPHI 4
I'naBa 7. [loBTOpeHue, 00001eHNEe, CHCTEMATH3ANUSA 3HAHUH
94 HToroBoe moBTOpPEHHE Kypca reoMeTpun. Pemenne 3anau 32 nemens https://m.edso0.ru/2139b22e
95 HToroBoe NoBTOPEHUE Kypca reoMeTpun. Pemenne 3anau 32 menens https://m.edsoo.ru/dd55c34a
96 Hrorosasi KOHTPOJILHAsI padoTa 32 "Henens https://m.edsoo.ru/bbb9aa2d
97 [ToBTOpenue u obobmeHne. Permenne 3ana4, WUTIOCTPUPYIOMINX 33 Henels https://m.edsoo.ru/57af6155
CBSI3U MEX/IY pPa3IMYHBIMU TEMaMHU Kypca A
98 [ToBTOpenue n o6o6menune. Pemenue 3a1a4, WITFOCTPUPYIOIIUX 33 Henels https://m.eds00.ru/bdc86855
CBSI3U MEX/IY pPa3IMYHBIMU TEMaMHU Kypca a
99 ToBTOpeHue u 06001eHNe. Pelenne 3a1a4, HILTIOCTPUPYIOITUX 33 Hepens https://m.eds00.ru/12b38c3f
CBSI3M MEX/y Pa3InuHbIMUA TEMaMH Kypca a
100 IToBTOpenue n 06o0meHne. Penenne 3a1a4, WILTIOCTPUPYIOIINX 34 Heners https://m.edsoo.ru/1dSaf12a
CBSI3U MEX/IY pa3IMIHBIMU TEMaMHU Kypca A
101 [oBTopenue u 0606mIeHke. Penenne 3a1a4, HILTIOCTPHPYIOIIUX 34 nepens https://m.edso0.ru/ee374849
CBSI3U MEX/TY pa3IMIHBIMU TEMaMHU Kypca a
https://m.edso0o.ru/234b3ffa
102 [ToBTOpenue u 0600IIeHNE. Perenue 3a1a4, WIUTIOCTPUPYIOMINX 34 Henens

CBA3U MCIKY PA3JIMYHBIMHA TCMaMH KypcCa
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9 KJIACC

JJIeKTPOHHBbIE HU(PPOBHbIE
o0pa3oBaTesIbHbIC PeCypChl

Ne i/ HaumeHoBaHue ypoka Henenst
I'nasa 1. Bektopbl. HauanbHble cBeeHus:
1 Bekropst Ha miockocTr. CII0KEHHE U BHIYMTAHHE BEKTOPOB: | Hexens
IpaBUIia TPEYrOJIbHUKA U ApaJUIeorpaMma
2 CIio)KeHHe U BBIYUTAHUE BEKTOPOB: TIPaBUIIa TPEYTOIbHUKA U | Hexens
napajuresiorpaMMa Y MHO)KCHHE BEKTOpa Ha YUCIIO
I'nasa 2. PemieHne TpeyrojibHUKOB
3 Cunyc, kocunyc, Tauresc yrioB ot 0 1o 180°. OcHoBHOE | Hextens https://m.eds00.ru/e58796d5
TPHUTOHOMETPUYECKOE TOXKIECTBO
4 DopMyJIBI IPUBEIEHUS 2 Henens https://m.edso0.ru/8135fa66
5 Perienune TpeyroibHUKOB. TeopeMa KOCHHYCOB 2 Henens https://m.edsoo.ru/13b3f4c7
6 Teopema cuHyCOB 2 Henens https://m.edso0.ru/8ec758bb
7 Pemenne npakTuyeckux 3ajad ¢ UCHOJIb30BAHUEM TEOPEMBI 3 Henens https://m.edso00.ru/86149b1e
KOCHHYCOB U TEOPEMBI CHHYCOB
8 Pemenne npakTu4ecKux 3a1a4 ¢ UCIOJIb30BAHUEM TEOPEMBI 3 Henens https://m.edsoo.ru/beaedca5
KOCHHYCOB U TEOPEMBI CHHYCOB
9 Tpuronomerpudeckue GopMyIbl JUTS MIIOMIAIH TPEYTOJIbHUKA, 3 Henens https://m.edsoo.ru/ed7cd5c6
napaJuiesiorpaMmma
10 Tpuronomerpuueckue GOpMYJIbI IS IUIOMIAIH TPEYTOJIbHUKA, 4 nexens https://m.edsoo.ru/6a2e6al5
napaJuiesiorpaMmma
11 dopmyia ['epona 4 wenens https://m.edso0.ru/7bb39a46
12 dopmyiia MIOIA/H BBIITYKIIOTO YeThIPEXYTOIbHUKA 4 menenst https://m.eds00.ru/27b95789
13 dopmyiia IIONIA M BBITYKIIOTO YeTHIPEXYTOIbHUKA 5 Hezenst https://m.edsoo.ru/abebbba4
14 Penienue 3a1a4 o TemMe «PelieHne TpeyroibHUKOBY 5 menerst
15 Penienue 3a1a4 no TemMe «PereHne TpeyroibHUKOBY 5 menerst
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16 Pemenue 3amad no reme «Pemienue TpeyroabHUKOBY 6 Henenst
17 Pemenue 3a1a4 o teme «PelieHne TpeyroibHHKOBY 6 Henens
18 Penienue 3a1a4 1o Teme «PelieHne TpeyroibHUKOBY 6 Henenst
19 Pemenue 3amad no reme «Pemienue TpeyroabHUKOBY 7 Henenst
20 Penienue 3a1a4 1o TemMe «PelieHne TpeyroibHUKOBY 7 Henenst
21 Pewenne 3a/1a4 10 TeMe «Pelenue TpeyroibHUKOBY. 3a1auu 7 Henens
TOBBIIICHHON CIIOHOCTH
22 KoutpoabHasi pa6ora no reme «Penenne TpeyrojibHIKOB 8 Hezmens https://m.edsoo.ru/478a3371
23 Perienne 33111 110 TeMe «PelieHne TPEyroibsHUKOBY. 3a1a9u 8 Hexens
TIOBBIIIEHHON CIIOKHOCTH
24 Perienne 33111 110 TeMe «PelieHne TpeyroibHUKOBY. 3a1a4n 8 Hexens
TIOBBIIIEHHON CIIOHOCTH
I'naBa 3. Ilono6ue TpeyroJLHNKOB
25 Xopibl ¥ TI0I00HBIE TPEYTOIBHUKH B OKPY/KHOCTH 9 Henens https://m.edsoo.ru/f2fce337
26 Teopema 0 IPOM3BENCHUN OTPE3KOB XOPJI 9 menens https://m.edsoo.ru/aed5d81e
27 Teopembl 0 MPOU3BEACHUN OTPE3KOB CEKYIIUX 9 menens https://m.edsoo.ru/8a34ba7a
28 Teopema 0 KBajgpare KacaTeabHOM 10 Henens https://m.edsoo.ru/ce5bh8fa9
29 Teopemsl YeBsl 1 MeHenas 10 Henens https://m.edso0.ru/2826623d
30 Teopemsl UeBsl 1 Menenas 10 venens https://m.edsoo.ru/a6221e38
31 IToHATHE O TOMOTETHH 11 menens https://m.edsoo.ru/fdfb4as3
32 Pemenune 3amau no reme «Ilogodue TPEYTOJIbHUKOBY 11 nenens
33 Pemenue 3ama4 o teme «I10106K€ TPEYrOILHUKOBY 11 menens
34 Pemmenue 3ama4 o teme «I101006K€ TPEYrOILHUKOB 12 menens
35 Kontpoabnas pa6ora no teme «Ilogo0ue TpeyroabHUKOB» 12 nenens https://m.edsoo.ru/41c86aa7
36 Pemenne 3amau no treme «Ilogodue TPEYTOJIbHUKOBY 12 nepens
I'naBa 4. MeToa KoopaAuHAT
37 VYpaBHeHHe NPSAMOI Ha INIOCKOCTH. YTIIOBOM KO3 DULIMEHT 1 13 Hemens hitps://m.eds00.ru/448cscc6
CBOOOJIHBIN WIEH, HX TE€OMETPHUYECKHI CMBICIT
38 [TapannenbHOCTh U NEPIIEHIUKYISIPHOCT MPSIMBIX (Yepes 13 Hesens https://m.eds00.ru/73197858

YIII0BOM KOA(PPHUIIUEHT)
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39 VpaBHEHHUE OKPYKHOCTH 13 Hemens https://m.eds00.ru/56d568d9

40 Haxoxnenue nepecedeHui OKpyKHOCTER U MPSMBIX B 14 Hexens https://m.edsoo.ru/de16a63f
KOOPJIMHATAX

41 dopMyIia pacCTOSHUS OT TOYKH JIO MPSIMOiA 14 uenens https://m.edsoo.ru/7113d2cd

42 [Tnomanb NapajiienorpaMma B Koop/MHaTax, NOHATHE 00 14 Henens https://m.edsoo.ru/d5b8946d
OPUEHTHPOBAHHOM TUIOIIA M

43 Pemenue 3agau no reme «MeToa KOOpAHMHAT 15 Henensa

44 Penrenne 3a1a4 mo reme «MeTo1 KOOpPIHHAT 15 Hemens

45 [IpuMeHeHne MeToa KOOpAMHAT B IPAKTHUYECKU- 15 Heenst https://m.edso0.ru/d329d65f
OPUCHTHPOBAHHBIX TCOMETPUUECKUX 3a]1a9aX

46 Kontposbuas pa6ora no reme «MeToJ KOOPIHHAT» 16 Heyens https://m.eds00.ru/7b86f2eb

47 Pemenue 3a1a4 110 TeMe «MeToJ1 KOOPIUHAT 16 nenens

I'naBa 5. BekTopsl

48 CrioxeHre U BRIMUTaHUE BEKTOPOB: MPABUIIA TPEYTOIbHHUKA U 16 Henens https://m.edsoo.ru/b3ebaesc
napajuiesiorpaMMa. Y MHOKEHHE BEKTOpA Ha YHCIIO

49 [TonsTie o 6a3uce (Ha mockoctn). Pa3noxeHus: BEKTOPOB 110 1 https://m.eds00.ru/266e8756

7 Henens

Oasucy.

50 Koopaunars! Bektopa. ClIOKEHHE ¥ BBIYUTAHHE BEKTOPOB, 17 Hexens https://m.eds00.ru/2661dgat
YMHOEHHE BEKTOpA Ha YUCIIO B KOOPJAWHATAX.

51 CxassipHOE MPOU3BEICHIE BEKTOPOB, TEOMETPHUECCKHUIA CMBICT U 17 Henens https://m.eds00.ru/8f7bcfat
BBIDOKEHHE B JIEKAPTOBBIX KOOPIMHATAX

59 JUCTpUOYTHBHOCTD CKAISIPHOTO Mpou3BeaeHus. CKaaspHOe 18 Hexens https://m.edso0.ru/4c66f9bd
IPOM3BEICHUE U IPOEIIUPOBAHUE.

53 [TpumeHeHue CKaIIPHOTO MPOU3BEICHUS BEKTOPOB JIIS 18 Henens https://m.edso0.ru/2cf496a9
HaXOKJICHWsI JUIMH ¥ YIJIOB

54 [IpuMeHeHne CKaISIpHOrO MPOU3BEICHUS BEKTOPOB IS 18 Henens https://m.edsoo.ru/ef5a5786
HaXOKJICHWsI JUIMH ¥ YIJIOB

55 [IprMeHeHHEe BEKTOPOB B (U3HKE, IIEHTP MACC 19 menens

56 Pemienue 3a1a4 1o teMe «BeKTOpbI» 19 Henens https://m.edsoo.ru/8ba26a82

S Pemenue 3a1a4 o Teme «BekTopbi» 19 Henernst

o8 Penrenue 3a1a4 1o reme «BekTops» 20 uemens



https://m.edsoo.ru/56d568d9
https://m.edsoo.ru/de16a63f
https://m.edsoo.ru/7113d2cd
https://m.edsoo.ru/d5b8946d
https://m.edsoo.ru/d329d65f
https://m.edsoo.ru/7b86f2eb
https://m.edsoo.ru/b3ebae8c
https://m.edsoo.ru/266e8756
https://m.edsoo.ru/266fd8a6
https://m.edsoo.ru/8f7bcf4f
https://m.edsoo.ru/4c66f9bd
https://m.edsoo.ru/2cf496a9
https://m.edsoo.ru/ef5a5786
https://m.edsoo.ru/8ba26a82

29 Pemenue 3aay no reme «BekTopbI» 20 nenens
60 KoutpoabHas pa6ora no reme «BekTopbi» 20 menens https://m.eds00.ru/c7363725
61 Penienue 3a1a4 1o teMe «BeKTopbI» 21 menens
I'imaBa 6. linHa OKPYKHOCTH M INIOIIAAbL KPYyra
62 ITpaBuIIbHbIE MHOTOYTOJIBHUKH, BEIYUCIEHHUE UX 3JIEMEHTOB 21 menens https://m.edso0.ru/dc799642
63 IpaBuIibHBIE MHOTOYTOJIBHUKH, BEIYUCIEHHUE UX 3JIEMEHTOB 21 menens https://m.edsoo.ru/a9d46293
64 IIpaBuIbHBIE MHOTOYTOJIBHUKH, BEIYUCIEHHE UX DJIEMEHTOB 22 menens https://m.edsoo.ru/3bdatbaa
65 IIpaBUIbHBIE MHOTOYTOJIBHUKH, BBIYUCIIEHHE UX DJIEMEHTOB 22 menens https://m.edsoo.ru/eb21d453
66 YKCIIo T U IUIMHA OKPY)KHOCTHU JJIMHA JyTH OKPY)KHOCTH 22 menens https://m.edsoo.ru/f1cfc7bl
67 PanuaHHas Mepa yria 23 "emens https://m.edsoo.ru/15ac12e9
68 Inomazs Kpyra v €ro 3JIeMEHTOB (CEKTOpa ¥ CErMEHTA) 23 nenens https://m.edsoo.ru/e2ch7769
69 [Inomaaps Kpyra U ero 51eMeHTOB (CEKTOpa U CErMeHTa) 23 menens https://m.edsoo.ru/f83e5451
i https://m.eds00.ru/643f2369
70 BblunciieHne epuMeTpoOB U Iiommaneil Gpuryp, BKIIOYaOIIKX 24 Henens p
5JIEMEHTHI Kpyra
i https://m.edsoo.ru/f4a55f98
71 Boluncnienye nepuMeTpoB | IUIOMaael GUryp, BKIKYAROMINX 24 wenens p
3JIEMEHTHI Kpyra
7 Perienue 3amau 1o teme «J{IMHa OKPYKHOCTH M ILIOIIA/b 24 Henens
Kpyra»
73 Perienue 3amau 1o teme «J{IMHa OKPYKHOCTH M ILIOIIA/b 25 Henes
Kpyra»
72 Perienue 3a1au 1o teMe «J[IMHa OKPY>KHOCTH ¥ TLIOIIA b 25 nenens
Kpyra»
https://m.edso00.ru/92ch2e46
75 KounTtpoubHas no teme «/[JinHA OKPYKHOCTH M IJIOIIAAb 25 Henens p
Kpyra»
76 Pemenue 3amad no treme «/[mmHa OKpy»KHOCTH M TUIOMIAb 26 Henens
Kpyra»
77 Perenue 3a1au 1o teme «J[IMHa OKPYKHOCTH M ILIOIIAb 26 Henes
Kpyra»
I'naBa 7. /[BHUKeHHUS MIIOCKOCTH
78 [ToHsITHE JIBHKEHMS U €TI0 CBOMCTBA 26 Henerst https:/m.eds00.ru/883a6de2
79 IlenTpanbHas cuMmmerpus. LleHTpanbHO-CHMMETPUYHBIE QUTYDPEI 27 nenens https://m.eds00.ru/53622857
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80 IToBOpOT 27 Hemens https://m.edsoo.ru/78963ba5
81 OceBasi CHMMETPHSI 27 nepens https://m.edsoo.ru/71ae8798
https://m.edsoo.ru/6e325d8e

84 [IposiBieHUs CHMMETPUU B IPUPO/IE, )KUBOIUCH, CKYJIBIITYPE, 28 Heens p
APXHUTEKTYpe

85 Kommo3unuu qBrKeHui (IPOCTEHIIIE IPUMEDPHI) 29 mepend https://m.edsoo.ru/72c75e75

86 Pemenue 3a1a4 110 TeMe «JIBHKEHUS MIOCKOCTH)Y 29 nenens

87 Pemienue 3aga4 no temMe «J[BHKEHHS MIOCKOCTH 29 nenens

I'naBa 8. [loBTOpeHue, 00001IeHNE, CHCTEMATH3AIUS 3HAHUI

88 Hrorosoe noBropeHne Kypca reomerpun. Pemenue 3anau 30 Hemens

89 HroroBasi KOHTPOJILHAsI padoTa 30 Henens https://m.edsoo0.ru/734abef5

90 [ToBTOpenue u o6o6meHue. Pemenue 3aaa4, WILTIOCTPUPYIOIIUX 30 Hexemst https://m.edsoo.ru/lelcsfd8
CBSI3M MEXKIY PA3IMYHBIMUA TEMaMH Kypca

91 [ToBTOpenue u o6obmeHue. Pemenne 3anay, WILTIOCTPUPYIOIIHX 31 Hemens https://m.edsoo.ru/esfc1519
CBSI3M MEXKAY Pa3IMYHBIMU TEMaMH Kypca

92 [ToBTOpenue u o6o6menHue. Pemenue 3aaa4, WITIOCTPUPYIOIIUX 31 Hemens https://m.eds00.ru/b3d98d5d
CBSI3M MEXKIY PA3IMYHBIMUA TEMaMH Kypca

93 [ToBTOpenue u o6o6menHue. Pemenue 3aaa4, WITIOCTPUPYIOIIUX 31 Hemems https://m.edsoo.ru/7c51el3c
CBSI3M MEXKIY PA3IMYHBIMUA TEMaMH Kypca

94 [ToBTOpenue u 06o0IIeHNe. Perenne 3a1a4, WIUTIOCTPUPYIOIINX 32 Henens https://m.edso0.ru/4b3d4a79
CBSI3M MEXKAY PA3IMYHBIMUA TEMaMU Kypca

95 [ToBTOpenue u 060061meHue. Pemenue 3aaa4, HILTIOCTPUPYIOIIUX 32 Hexenst https://m.eds00.ru/96146181
CBSI3M MEXIY PA3IMYHBIMUA TEMaMH Kypca

9 [ToBTOpenue u 06001meHue. Pemenue 3a1a4, HWILTIOCTPUPYIOIIUX 32 Hexenst https://m.edsoo.ru/6df69824
CBSI3M MEXIY PA3IMYHBIMUA TEMaMH Kypca

97 [ToBTOpenue u 0600eHne. Permenune 3a1ad, WITIOCTPUPYIOIINAX 33 memens https://m.eds00.ru/16119115
CBSI3M MEXKAY PAa3IMYHBIMU TEMaMH Kypca

98 [ToBTropenue u 0000meHne. Penenne 3a1a4, WILTIOCTPUPYIOIINUX 33 Hexenmst hitps://m.eds00.ru/6579488c

CBSI3M MEXKAY Pa3IMYHBIMU TEMaMH Kypca
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[ToBTOpenue u 06o61eHue. Pemenue 3aaa4, WIUTIOCTPUPYIOIIUX

https://m.edsoo.ru/8e196912

99 33 Henmenst
CBsA3U MCXKY PA3JIMYHBIMHA TCMAaMH KypcCa

100 [ToBTOpenue u 06001meHue. Pemenue 3a1a4, WILTIOCTPUPYIOIINX 34 Henemst
CBSI3U MEX/IY Pa3IMYHbIMU TEMaMHU Kypca

101 [ToBTOpenue u 06001meHne. Pemenue 3a1a4, WILTIOCTPUPYIOIIUX 34 Henenst
CBSI3U MEXK/IY Pa3IMYHbIMU TEMaMHU Kypca

102 [ToBTOpenue u 0600IIeHUe. Peenne 3a1a4, HUTIOCTPUPYIOIINAX 34 penens

CBs3M MCXKY PAa3/IMYHbIMH TEMAaMH KypcCa
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

6

6.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

I'eomerpus

Pacnio3HaBaTh H3ydeHHbIE TIeOMETpUYECKHe QUIypbl, ONpPEACIATh UX
B3aMMHOE  paCIOJIOKEHUE, H300paxaTrb TreoMeTpudeckue  (Gurypsl,
BBITOJHATH YEPTEXKH 110 YCIOBUIO 3aAauu. VI3MepsATh JIMHEHHbIE U YTIIOBbIE
BEJIMYMHBI. PemiaTe 3ajauM Ha BBIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYUH
yIJI0B

6.2

6.3

Jenates rpyOyi0 OIEHKY JUHEHHBIX M YIVIOBBIX BEIMYMH MPEIMETOB B
peaTbHOM JKHM3HH, pa3MepoB MPHUPOJHBIX 00BEKTOB. Pazmuyarhk pazMepsl
ATUX 00BEKTOB IO MOPSIKY BETUUHHBI

CTpOI/ITB YCPTECIKU K TCOMETPUICCKHUM 3aaa4aM

6.4

ITonp30BaTbcsl NpU3HAKAMHU PABEHCTBA TPEYTOJIbHUKOB, HCIIOIb30BATh
IIPU3HAKW U CBOMCTBA PaBHOOEIPEHHBIX TPEYIOJIbHUKOB MpPU PELICHUU
3a1a4

6.5

6.6

6.7

HpOBOI[I/ITI) JIOTUYCCKHUE PACCYKIACHUA C UCITOJIB30BAHUEM I'COMCTPUICCKUX
TeopeM

ITonb30BaTbcsd NpU3HAKAMHM PABEHCTBA IIPSIMOYIOJIBHBIX TPEYIOJIbHUKOB,
CBOMCTBOM MEIMAHBI, IPOBEAEHHOM K TUIIOTEHY3€ MNPAMOYIOJIBHOIO
TPEYroJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a1a4

OnpenensaT NapauieIbHOCTh MPSAMBIX € IOMOUIbIO YIJIOB, KOTOpPBIE
oOpazyer ¢ HumH cekymas. OmnpenensTs NapaieIbHOCTh MHPSAMBIX C
IIOMOILBI0 PABEHCTBA PACCTOSHHUM OT TOYEK OJHOM MPSAMOM 1O TOYEK
JIpYrou npsamou

6.8

6.9

6.10

6.11

Pemate 3amaun Ha kieTyaton Oymare

[TpoBOIUTH BBIYMCIEHHUS M HAXOAWUTh YHCIOBbIE M OYKBEHHBIE 3HAYCHMS
YIJIOB B TEOMETPUUYECKUX 3aJadaX C HCIOJb30BAHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa3oBaHHBIX MpHU
IIEPECEYeHNM  JBYX  HNapaJUIelbHBIX  MNpsAMBIX  ceKkymed. Pemarts
IIPAaKTUYECKHE 3a7a4H Ha HaX0KJICHNE YTII0B

Biagetes MOHATHEM TI€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEACIAThH
OMCCEeKTpUCY yIja M CEpeAMHHBIA TEepHEeHAUKYISApP K OTpPe3Ky Kak
T€OMETPUUYECKHE MECTA TOUYEK

@opMyIMpOBaTh ONPEAEIEHUS OKPY)KHOCTH M Kpyra, XOpAbl M JHaMeTpa




OKPY’KHOCTH, IOJB30BATHCA HUX CBOHCTBAMHU. YMETH OpUMCHATL OTU
CBOICTBA MPU PEUICHUH 3a]1a4

Biagets noHATHEM ONMCAHHOW OKOJIO TPEYrOJBHHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonb3oBaThest (akTamMu O TOM, YTO OHMCCEKTPUCHI

6.12 VJIJIOB TPEYTOJbHUKA IEPECEKAIOTCS B OJHOM TOYKEe, U O TOM, 4TO
CepeIMHHbIC MEPIEHANKYJISPHI K CTOPOHAM TPEYTroJbHUKA MEPECEKAIOTCS B
OTHOH TOYKE
BraneTts noustueM KacaTteabHOM K OKPYKHOCTH, TOJIb30BaThCSI TEOPEMOU O
6.13 MEePHEHANKYJISIPHOCTH KacaTelbHOM W pajauyca, MPOBEIEHHOTO K TOYKE
KacaHus
6.14 [Tonb30BaTbcss ~ MPOCTEUIIUMU  TEOMETPHUUECKMMH  HEpaBEHCTBaMH,
' MOHUMATb UX MPAKTUYECKUN CMBICIT
6.15 [TpoBOAUTH OCHOBHBIE TEOMETPUUECKUE MMOCTPOCHHS C OMOIIBIO ITUPKYJIIS
' ¥ JIMHEHKH
8 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yJbTara
6 ['eomeTpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, WX 3JEMEHTHI,
' MOJIb30BaThCSA UX CBOMCTBAMU TP PEIICHUHM T€OMETPUUECKHUX 3a/1a4
6.2 [TpuMeHsTh CBOICTBA TOYKM TEpecedeHUs MeAUaH TPeyrojibHUKa (IIeHTpa
' MAacc) B PEIICHUH 33]1a4
Branets moHsTHEM CpeNHEN JTMHUM TPEYTOJIbHUKA M TPAreIuu, TPUMEHSITh
6.3 WX CBOWCTBA TpU PEIIEHWH TeoMEeTpUuecKux 3amnad. I[lomb3oBaThes
' teopemor Daneca U TEOPEMON O IPOMOPLUOHAIBHBIX OTPE3KaX, IPUMEHATH
WX JUTIsl pEIICHUs TPAKTUYECKUX 33124
6.4 [IpumeHaTp  mpu3HaKW  MOAOOWS  TPEYrOJIbHUKOB B pEIIEHUU
' reOMETPUYECKHX 3a1a4
[Tonb3oBatbess Teopemoii [ludaropa nns permieHus: reoOMETPUYECKHX U
6.5 npakTH4eckux 3anad. CTpOUTh MAaTEMaTHUECKYI0 MOJENb B MPAKTHUYECKUX
' 3a/1auax, CaMOCTOSITEIBHO JIeNIaTh YepTEK U HAXOAUTHh COOTBETCTBYIOIINE
JUTHHBI
Brnagets mNOHATHMAMM CHHYCa, KOCHMHYCa W TaHI€HCa OCTPOro yrja
6.6 OPSIMOYTOJIBHOTO TpeyroilbHUKA. [l0Ih30BaTHCS ATUMH TOHSITUSIMH IS
pelIeHus MPaKTHYECKUX 3a71a4
6.7 Beraucisats (pa3auyHbIMA CIIOCO0AMM) TUTOINIAIb TPEYTOIbHUKA U TUTONIAIN

MHOTOYTOJIBHBIX (GUTyp (HOJB3YACh, Ileé HEOOXOJUMO, KaIbKYJISITOPOM).




IIpuMeHATH MOTyYEeHHBbIE YMEHMS B IPAKTUYECKUX 3a1a4ax

6.8

6.9

Brnagets NOHATUSMH BIHMCAHHOTO W LEHTPAIBHOTO YIJIa, WCIOJIB30BaTh
TEOpPEMbl O BIIMCAHHBIX YIJIAX, YIiaX MEXIY XopAamu (CEeKYIIMMH) U YIJie
MEK]1y KacaTeJIbHOW U XOPIOW MPU PELIEHUH T€OMETPUYECKUX 3a7a4
BiageTe noHsATHEM ONKMCAHHOIO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJbHUKA IIPU PELICHUH 3a]a4

6.10

9 KVIACC

Kon
NpoBEpPsSIEMOro
pe3yJbTara

6

[TpuMeHSITh MOyYCHHBIC 3HAHWS HA MPAKTHUKE — CTPOUTh MAaTEMATHUECKUE
MOJICNIA JUI 3a/la4 PEaNbHON JKU3HM W TPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCIICHHS C TIPUMEHEHUEM IOJI00USN TPUTOHOMETPUH (TIOJIB3YSCh, TIC
HE00XOMMO, KAIBKYJIATOPOM )

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIUM OCTPHIX YIJIOB, HAXOAWUTh C HX
IIOMOUIbI0  pa3IMYHbIE  3JEMEHTHl  IPSAMOYIOJBHOTO  TPEYrOJbHHUKA
(«pelieHue NPSAMOYTOJBHBIX TPEYTroJbHUKOBY). HaxonuTh (C moMoIbro
KaJIbKYJIATOPA) AJIMHBL U YTJIbI JJ1s1 HETaOJMYHbIX 3HAYEHUN

6.2

6.3

6.4

6.5

ITonb3oBaThCs (bOpMy.]'IaMI/I IMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKIACCTBOM TSI HAXOKIACHUA COOTHOIICHUM MCXKOY
TPUTOHOMETPUYCCKUMH BCINYNHAMU

Hcnons30BaTh TCOPEMbl CHHYCOB W KOCHHYCOB IJId HAXOXICHUA
pPa3jIndHbIX S3JIEMCHTOB TPCYTOJIbHUKA (((peI_HCHI/IC Tpeyro.]'IBHI/IKOB»),
MPUMCHATH UX IIPU PCILICHHUU I'€OMCTPHUICCKUX 3a1a1

Bnagerp mnoHsATuUsMH npeoOpa3oBaHMs 10J00MS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA0OHBIX ¢uryp. Ilomb3oBaThCsi CBOHCTBaMH THOJOOMS
NPOU3BOJIBHBIX (PUTYp, YMETh BBIYMCIATH JUIMHBI M HAXOAWUTh YIJIBl Y
no00HbIX uryp. IlpumeHsTs cBOiicTBa MOJO0MS B MPAKTUUYECKUX 3a7ayax.
YMeTh NpUBOAUTH NMPUMEPHI OJOOHBIX (PUTYP B OKPY’KaIOIIEM MHpe

[Tonb30oBaThcss TeopeMamMu O  TPOU3BEACHUM  OTPE3KOB  XOpA, O
MPOMU3BEICHNUHU OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTelIbHOU

6.6

[Tonb30BaThbCs BEKTOpaMH, MOHUMATh UX T'€OMETPUUYECKUN M (U3NYECKUI
CMBICJI, IPUMEHATh UX B PEHICHUH T'€OMETPUYECKUX U (PU3NYECKUX 3a]ad.
[IpuMeHATh CKAIIpHOE MPOU3BEICHNE BEKTOPOB U1l HAXOXKJICHUS JUIMH U
YIJIOB

6.7

ITons30BaThCS MCTOJIOM KOOpJAWHAT Ha IIJIOCKOCTHU, IPUMCHATH €TI0 B
PEIICHUN TCOMETPUUCCKHUX U MIPAKTUYCCKUX 3a1a4




6.8

Brnagers MOHSATHUSMU MPABIIBHOTO MHOTOYTOJBHUKA, UTHHBI OKPYXKHOCTH,
JUIMHBI YT OKPY)KHOCTH W PaJMAaHHON Mepbl yria, yMeThb BBIYHCIATH
wiom@aab Kpyra M ero uacred. I[IpuMeHsAT, NOJTy4YyeHHBIE YMEHHUS B
MPAKTUYECKHX 3aa4ax

6.9

HaxonuTe ocM WJIM LEHTPHl CHMMETPUU (PUTYp, TPUMEHSTH JBHKCHHS
IJIOCKOCTH B IIPOCTEHIINX CIIydasx

6.10

[IpuMeHsTh MONy4YeHHbIE 3HAHHS HA MPAKTHUKE — CTPOUTh MaTeMaTHYecKue
MOJCNU JJiA 3aJlad peajbHON >KWU3HH W NPOBOJAUTH COOTBETCTBYIOIIWE
BBIUUCJICHHSI C MPUMEHEHHEM IOJ00USU TPUTOHOMETPUYECKUX (DyHKIMI
(MoNB3ysACh, Iie HEOOXO0IUMO, KaTbKYISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
Hauvanbnubie nonsitus reomerpun. Touka, mpsiMasi, OTpe30K, Jyd. YToid. Bumsl
6.1 yriaoB. BeprukanbHble M CMEXHbIE YIUIBl. buccekrpuca yrua. Jlomanas,
MHOTroyrojpHuK. [TapamiensHoCTh U EPIEHIUKYIIPHOCTD IPSIMBIX
6.2 Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOW cCHUMMeETpuu. lIpumepsr
' CUMMETPHUH B OKPYKAIOILIEM MUDE
6.3 OcHOBHBIE TOCTPOEHHUSI C IOMOIIBIO LIUPKYJIA U JIMHEWKH. TpeyronpHuk. Beicora,
' MeanaHa, OMCCEeKTpHCca, X CBOWCTBA
6.4 PaBHOOenpeHHBII M paBHOCTOPOHHMM  TpeyroipHukd.  HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CBoiicTBa M TpU3HAKH PAaBHOOEIPEHHOTO TpEyroibHUKA. [IpH3HAaKM paBEeHCTBa
' TPEYTrOJbHUKOB
6.6 CpolicTBa M NpPHU3HAKHU MAPALICNIBHBIX NpsAMbIX. CyMMa yIjoB TpEyroJIbHHKA.
' BHemnue yriel TpeyrojabHUKa
[Ipsmoyronbublii  TpeyroapHuK.  CBOMCTBO ~ MeAMAaHbl  NPSMOYIOJBHOTO
6.7 TPEYrojbHUKA, INpPOBEAEHHOM K  rumoreHyse. llpusHakm  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTroabpHBINA TPEYrOIbHUK € YIiIoM B 30°
HepaBeHcTtBa B reomeTpuu: HEPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JIJIMHE
6.8 JIOMaHOW, TeopemMa o OoJbIeM yriie W OONbIIed CTOPOHE TPEYTOJbHUKA.
IlepnenuKynsip ¥ HaKJIOHHAs
6.9 I'eomerprueckoe MecTo Touek. bruccekTpuca yria u CepeIMHHbBIN MEPIEHIUKYIIAP
' K OTPE3KYy KaK T€OMETPUUYECKUE MECTa TOUEK
6.10 OKpy’KHOCTb U KpYT, XOp/la U JUaMeTp, UX CBOMCTBAa. B3auMHoe pacnosoxkeHue
' OKpPY>KHOCTH U npsiMoii. KacarenpHas U cekymasi K OKpy>KHOCTH
6.11 OkpyKHOCTb, BIHCaHHas B Yroji. BrucaHHas u oOnUcaHHAas OKPYKHOCTU
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
6 I'eomerpust
6.1 UYersipéxyronbsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA




Tpaneuusi, paBHOOOKasi Tpameuus, €€ CBOMCTBa M mNpu3Haku. lIpsMoyronbHas

6.3
Tpanenus
6.4 Meron yaBoenuss Mmenuansl. LlenTpansHas cumMmerpus. Teopema @Paneca u
' TEopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUN TpEYroibHUKA U Tpaneuuu. LleHTp mace TpeyroipHuKa
6.6 [TomoGue TpeyroabHUKOB, Ko3(p¢dumument mnoxodbus. IlpusHakum mnOH00USA
' TpeyroabHUKOB. [IpuMeHeHne nogo0us Py pelIeHNH PAKTUIECKUX 3a/1a4
6.7 ®opmyiibl 1JIs IUIOLAAN TPEYroJdbHUKA, apayiesiorpaMMa, poMba U Tpanenuu
6.8 CpoiicTBa miomaaei reometTpudeckux puryp. OTHOIIEHUE TUIOIMAACH MOT0OHBIX
' duryp
6.9 Beluucnenue miomaned TpPEeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' IIPAKTUYECKHX 3a/1a4
CuHyC, KOCHMHYC, TaHI€HC OCTPOIrO YIJla HPSMOYTOJIBHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuUroHoMeTpuueckue QyHKIUU
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LIEHTpaJIbHBIE YIJIbl, YTOJ MEXAY KacaTeJbHOM M XOpJOH. YTJibl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 Bnrcannble U onrcaHHbIE YETHIPEXYTONbHUKU
6.14 B3anMHoe pacmonoxxenue AByX OKpyxHOcTei. Kacanue okpyxHocteir. O0mue
' KacaTeJIbHbIE K JIBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii JJIEeMEHT COePKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, tanreHc yriaoB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXeCTBO. POPMYJIBI IPUBEACHHUS
6.2 Pemenune TpeyronbHukoB. Teopema KOCHHYCOB U TeOopeMa CHHYCOB. Pemenue
' MPAKTUYECKHX 3aJay C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeoOpa3zoBanue nonodus. Ilogobue cOOTBETCTBEHHBIX HIEMEHTOB
6.4 Teopema 0 TpOU3BENEHUU OTPE3KOB XOpPJA, TEOPEMbI O MPOU3BEJIECHHUH OTPE3KOB
' CEKYILHX, TEOpPEMA O KBaJpaTe KacaTeJIbHOU
BexTop, nnuHa (MOAy/b) BEKTOpa, COHAIMPABIIEHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO
6.5 HaAlpaBJIEHHbIE BEKTOPHI, KOJIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB,
' orepanuu HajJ BekTopamu. Pa3nokeHue BekTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunatel BekTopa. CkansipHOE€ INPOU3BEACHHE BEKTOPOB, IPUMEHEHUE JUIS

HaXOXIACHUA OJIUH U YyIJ1I0B




JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPAaBHEHHUS IPSMONM U OKPYKHOCTU B

6.7 KOOpJMHATAX, MEpPEeceUeHHe OKPYKHOCTEH U TPsAMBIX. METOA KOOpAMHAT U €ro
pUMEHEHHE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa OKpYXHOCTH. ['pajycHas W pajuaHHas Mepa yria, BBIYUCICHUE [UIMH JIyT
' OKPYXKHOCTEH
6.10 [Tnomane kpyra, cekTopa, cerMmeHTa
6.11 JIBIXKCHUST IJIOCKOCTH W BHYTPEHHHE CHUMMETpUH (Quryp (dIeMeHTapHbIe

npexacrasinenus). [lapamiensusiit neperoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kona
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHO# 00pa30BaTeJbHOI MPOrPaMMbl OCHOBHOI0 0011Ier0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUSAMU: MHOXECTBO, IIOJIMHOXECTBO, OIEpaluu
HaJ MHOXXECTBAMM; YMEHUE ONEPUPOBATh NOHATUAMU: Ipad, CBA3HBIN rpad,
JIEPEBO, LUKJI, IPUMEHATh UX IPHU PELICHUM 3aJay; YMEHHUE HCIIOJIb30BaTh
rpaduveckoe MpEICTaBICHUE MHOXKECTB JJIsI ONHCAHUS  PEaTbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33]1a4 U3 APYTUX YUEOHBIX MIPEIMETOB

YMeHHE ONepupoBaTh IOHATUAMU: OIpPEACIICHHUE, AaKCUOMa, TeopeMa,
JI0Ka3aTelIbCTBO;  YMEHUE  pacClO3HAaBaTb  WCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS, IIPUBOAWTH IIPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHMS BBICKA3bIBAHUI

YMeHHE OnepupoBaTh IOHATUAMH: HATypalbHOE YHUCIO, IPOCTOE U
COCTAaBHOE YMCJIO, JEIUMOCTb HATYPAJIbHBIX YUCEII, IPU3HAKU JIEIUMOCTH,
LIEJIOE YUCII0, MOJYJIb YMCIA, OOBIKHOBEHHAs OpoOb M JecsAiTHYHas JpoOb,
CTAaHJAPTHBIA BHJI YWCJA, PALIMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTUyecKuil KBaJpaTHbIM KOPEHb; YMEHHE BBINOJIHATH JEHCTBUS C
YUCJIAMM, CPaBHUBATh M YIOPSAJOYMBATH YMCIIA, NPEICTABIATH YUCIA HA
KOOPJAMHATHOW IPSAMOM, OKPYIVIATh YHUCIA;, YMEHUE JENaThb NPUKUIAKY U
OLICHKY p€3yJIbTaTa BBIYUCICHUI

YMeHne onepupoBaTh NOHSATHSAMH: CTENEHb C MEJNbIM II0Ka3aTeleM,
apu@mMeTHyecKuil KBaJlpaTHbIN KOpEeHb, MHOT'OUWIEH, anredpandeckas Apo0sb,
TOKIECTBO, 3HAKOMCTBO C KOpHEM HATypaJbHOW CTETNEeHH OOJbIle
eIMHUIIBI; YMEHHE BBIMIOJHATH pPacué€Thl 1Mo (QopmyliaM, MpeoOpa3oBaHUS
LEJNBIX, JIPOOHO-pAllMOHAIBHBIX BBIPAXEHUNH M BBIPAXKEHUH C KOPHSMH,
pasyiokeHue MHOTOWIEHAa Ha MHOKUTENH, B TOM YHCIIE C MCIIOJIb30BaHHEM
(bopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI H Pa3HOCTH

YMeHHne OomnepupoBaTh MOHATHSAMHU: YHCIOBOE DPABEHCTBO, YPABHEHHUE C
OJIHOU TEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHUE pelarbh JIMHEHHBbIE W KBaJpaTHble YpaBHEHUS, JIPOOHO-
palOHaIbHBIE YPABHEHHUS C OJHOM IIEPEMEHHOM, CUCTEMBI ABYX JIMHEHUHBIX
ypaBHEHMI, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pEelIeHUH 3aJ1ad U3 JPYruX IPEeIMETOB M IMPAKTHYECKUX 3a7a4; YMEHHUE
HCITOJIB30BaTh KOOPJAMHATHYIO INPSAMYI M KOOPAWHATHYIO IUIOCKOCTh JUIS
M300pakeHUsl pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHH, HYIU
(GyHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3PACTaHMS,




yObIBaHUSI, HauWOOJbIIEE W HaWMEHbIlee 3HAYCHHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSIMHU: TIpsAMas MPOMOPIHOHAIFHOCTh, JIMHEWHAs
byHkuus, KBaapaTHuHas (QyHKIUS, oOpaTHas MNPONOPIMOHAIBLHOCTD,
napaboJa, runep0oia; yMeHHEe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadUKu IS ONPENEJICHUS] CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, IS
pelieHus 3ajad W3 APYruxX YYeOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIpaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIBHOCTh, apudMeTndecKas
U TeOMEeTpUYecKass MPOrpecCMd; YyMEHHE HCIONIb30BaTh CBOWCTBA
nocieA0BaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjieHa MPU PElIeHUU
3aja4, B TOM 4YHCJE 3a7ad U3 JAPYIHX YYEOHBIX NPEJIMETOB M PEaTbHOM
KU3HU

YMeHue pemars 3a1a4i pa3HbIX THUIOB (B TOM YHUCIIE Ha MPOLEHTHI, O U
4acTH, ABMXKEHHE, paboTy, LIeHy TOBAPOB U CTOMMOCTh IOKYIIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YHpaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIEHOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MIPaBAOI0I00HOCTh MOJIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (Urypa, TOUKa, OTPE3OK, Mpsmast, JIyd,
JOMaHasi, Yrojl, MHOTOYIOJIFHHK, TPEYTOJbHHK, paBHOOCAPCHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIA TPEYrOJbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeThIPEXYTOJIbHUK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBAIPaT, TPANCIH; OKPYKHOCTB,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHUE
pewmiath 3a/7a4M, B TOM YHUCIIE U3 MOBCEJHEBHOM >KM3HM, HAa HaXOXACHUE
reOMETPUUECKUX BEIMYUH C MPUMEHEHHEM H3y4YeHHBIX CBOWCTB (UTYp U
¢dakToB

10

11

12

YMeHue omnepupoBaTh IOHSTHUSMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIEIbHOCTh U NEPNEHAUKYISIPHOCTh NPSIMBIX, YrOJI
MEXy MPSIMBIMH, IEPIEHANKYIISIP, HAKJIIOHHAS, POEKIHs, mojodue Gpuryp,
NoJ00HBIE TPEYTrOJbHUKH, CUMMETPHUsSI OTHOCUTENIBHO TOYKH U TPSMOMH;
YMEHHE paclo3HaBaTb paBEHCTBO, CHUMMETPHIO U mojaobue ¢uryp,
NapaJuIeIbHOCTD U IIEPIIEHIUKYIIAPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

YMeHne ornepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHE, Yroji (BEIHMYMHA
yIila, CHHYC U KOCUHYC yTJla TPEeYroJbHHUKA), IJIOA/b; YMEHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(dbopMyIBI TIEpUMETPA U TUIOIIAIU MHOTOYTOJIBHUKOB, JITHHBI OKPYKHOCTH U
wiomaau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroyibHUKa, Teopemy Iludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUH, TITOMIaAei

Ymenue  u3zo0pakaTb  IJIOocKMe  GUIypl W HX  KOMOMHAaIuW,
IPOCTPAaHCTBEHHBbIE (UIYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB II0 TCKCTOBOMY UJIM CUMBOJILHOMY
OITMCAaHHIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CHUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpPa Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJIsl MPEJCTaBICHUS TAHHBIX U PEIICHHS 3a/ay, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U peaibHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIMIIBI, cpeiHee apuMeTHuIecKoe, Mearana, HanooJIbIIee U HAaNMCHbIIIEE
3HAUCHHs,  pa3Max  4YMCIOBOro  Habopa,  yMEHHE  M3BICKATh,
MHTEPIPETHPOBATH U MPeoOPa3OBhIBATh WH(POPMALINIO, TIPEACTABICHHYIO B
TaONMIIAX ¥ Ha JUarpaMmax, OTPaKArON[yl0 CBOWCTBA M XapaKTEPUCTUKU
peaNbHBIX TPOLECCOB W SBJICHHI; YMEHHE pAaclo3HaBaTh W3MCHUUBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue onepupoBaTh TMOHSATHUSMH: CIYYalHBIM ONBIT  (CIIyYailHBIHA
OKCIEPUMEHT),  3JEMEHTApHOE  COObITHE  (RJIIEMEHTapHbIl  HMCXO.)
CIIy4aifHOTO OTbITa, CIy4yallHOE€ COOBITHE, BEPOSITHOCTh COOBITHUS;, YMEHHE
HAaXOJUTh  BEPOSATHOCTH  CIy4YallHBIX  COOBITUH B  OMNBITaX  C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMH COOBITHSIMH, YMEHUE pellaTh 3aaadu
METOJIOM OpraHM30BaHHOIO Tmiepedopa M C HCIOJIB30BAHMEM IIPaBHIIA
YMHOXEHUS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEealbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI B OKpYXarolleM MHUPE U B KU3HHU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh NOAXOASAIINNA U3YyUEHHBIH METOJ JUIsl peUIeHMsl 3a7auu,
IIPUBOAUTH TNPHUMEPbl MAaTEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpPUPONE U
JKU3HHM, PAaCIO3HABaTh NPOSBICHHE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE,
OIMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YNIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IIPUBOAMUTH IPUMEPHl MaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BBIYKCICHUS
11 Harypanbnble u nensle uncna. [lpu3Haku AeIMMOCTH LEbIX Yncel
12 OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, MPOLEHTH, OECKOHEYHBIE MEPHOANYECCKHE
Ipobu
13 Parnmonanbubie yncia. ApudMeTHuecKre onepayy ¢ paloHAIbHBIMU YUCIIaAMHU
14 JlelicTBuTenpHbIE yncia. ApupMeTnyeckre oNnepannu ¢ JeMCTBUTEIbHBIMU YHUCIaMU
15 HpI/I6JII/I)KéHvHLIe BBIYMCIICHHS, TPAaBUJIa OKPYTJICHHUS, IPUKUIKA U OLIEHKA pe3ysibTaTa
BBIYUCIICHUH
2 Anrebpanyeckue BhIpaKeHUs
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )
59 Crenesb ¢ 1enbIM mokaszareneM. CTeneHb ¢ paluoHaNbHBIM MOKa3areneM. CBONCTBa
' CTENEHU
2.3 MHorouseHsl
24 Anrebpanyeckas Apoob
95 Apudmernueckuil KopeHb HaTypanbHOIl crenenu. [leiictBus ¢ apudmerndyeckumu
' KOPHSIMU HaTypaJlbHOW CTETIEHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Llenbie u 1poOHO-paloHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.9 Lemnbie w npoOHO-panOHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
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