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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKa3aTEIbHYIO0 JIMHUIO. [[eHHOCTh M3y4eHUsi T€OMETPUU Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCy X JeHUsT «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUsA. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTIIyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[enbro M3y4eHUs Tr€OMETPUU SIBJISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA
MIPU PEIICHUM KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3aJlay, BCTPEUAIOLIUXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMAJh  3€MEJIbHOTO  yYacTKa, pPAacCUMTHIBATh  HEOOXOAMMYIO  JUIMHY
ONTOBOJIOKOHHOTO KaOeyst win Tpedyemble pa3Mephbl Trapaxka JUisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHASL JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3aga4 MPAKTAYECKOTO XapakTepa OO0Yy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYHCIICHUS U OIIECHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJibTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOy4Yaromyecs: He MMPOCTO 3HAKOMSITCS C ONPEeCIEHHBIMU MOHATUIMU, a
YBEPEHHO OBJa/ieBat0T UMH. CyllIecTBYIOIIME TEMbI MPOrpaMMbl 0a30BOr0 Kypca
reOMETPUH U3YydaroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaoT
YMEHHUSI, MOMOTAIOIIMEe MM YBEPEHHO NPHUMEHATh CBOM 3HAHHMS HE TOJBKO B
MaTeMaTHKe, HO U B CMEKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a TaKXe TO0JIb30BAThCS TMOJTYUYCHHBIMU 3HAHUSMH TPU PEIICHUU MPAKTUYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOnEHHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC Pa3iciibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«UYeTtbipéxyronbHukny, «[logoduey, «neMeHTsl TpUronomeTpumny», «llnomaany», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

Ha usyuenue yueOnHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 knacce — 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.
Paccrosinne oT Touku 110 nipsAmMoit. buccekrpuca yria.

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

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

[Ipocrenmmue nmoctpoeHus. MTHCTpyMEHTHI 11l U3BMEPEHUM U TOCTPOCHUM.

TpeyroabHuku

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

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

CooTHOMIEHUST MEXAY CTOPOHAMU W yrjaMu TpeyrojbHuKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

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

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

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

IIpsimoyrojibHbIe TPEYroJbLHUKH

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

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXKHOCTH M Kpyra: LIEHTP,
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 reOMETPUYECKOM MecTe ToYeK. [IpuMepsl reoMeTpuYecKuX MeCT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKMX MECT TOUEK IPH PELICHUU T€OMETPUYECKUX 3a1ad.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

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

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. llpsiMoyronbHHK, pPOMO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBOMcCTBa M npu3Haku. [IpsmoyronbHas tpaneuus. CpenHss TUHUSA TPAIICLHH.

Cpennss nMHUA TPEyrojbHUKAa. MeETOoJ yJIBOEHHsS MEIHWaHbl TPEYrOJbHUKA.
Teopema 0 nepeceueHuu MeIaH TPEeyroJbHUKA.

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

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt mnomodus. I[IpusHaku momoOUs
TpeyroJbHUKOB. IIprMeHeHne nomo0Ms TpPU PEIIEHUH TeOMETPUYECKUX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUYECKUX (UTYP.
[Tpocreiimue Gopmyibl A MIIOLWAAN TPEYroJbHUKA, TapajjienorpamMmma, pomoa u
Tpaneuuu. [nomanu nogoOHbIX ¢uryp. OTHOILIEHHE TIOMIAAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

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

DJIeMeHThI TPUTOHOMETPHUH

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

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrael MeXay XOpJaMHM M CEKyLIMMH. BIMCaHHbIE W ONMCAaHHBIE OKPYKHOCTHU
TPEYroJIbHUKA M YETHIPEXYroJbHUKU. CBOIICTBA M NPU3HAKK BIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETpHUUECKOE  ToxkaectBo.  DopMmynsl  mpuBencHus.  PemeHue
TPEYTroJbHUKOB. TeopeMa KOCHHYCOB UM TEOpeMa CHUHYCOB. PemieHue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMysbl g IUIOMIAAM  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna riomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

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

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YIEH, UX TIEOMETPUYECKHH cMbICH. [lapajieapbHOCTh W NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
OpsMBIX B KoopauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajuiesorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA]IH.
[IpumeHeHne MeToa KOOPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3aj1ayax.

BexTopbl

BekrTopbl Ha miockocTH. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHUE BEKTOpA Ha YHCIO 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
JEKapTOBbIX KoopAauHaTaX. JMCTpUOYTMBHOCTb CKAJSPHOTO IPOU3BEICHHUS.
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 MHOIOYrOJbHUKHM. JlnmHa  oOkpyxkHOCTH. I'pamycHas wu
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

LlenTpanpHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. IIoBopoT.
OceBasg cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[Tonsitue nBwkeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
JBUKEHUH (mpocTeiimue npumMepsl). [lpuMeHeHne B reoMeTpuuecKuX 3aaqax.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'PaKJaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHANBUAYAIBHON 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, PELICHHH, pacCyXIE€HUH, YMEHUIO BHUIETH
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 MaTEeMaTHUECKONM HayKu Kak cdepbl 4YeIoBeuecKOon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHNS KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



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

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKpYXalolledl cpeapl, IJIaHUPOBAHHUS TIOCTYNKOB 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 JCHUCTBHUSAM B YCIOBUAX HEOMNPEICIEHHOCTH, 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;

HEO0OXOIMMOCThIO B (DOPMUPOBAHMM 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  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATh
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocst Oyayt copMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHHUS JIJIs1 000OIIESHHS M CPAaBHEHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



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

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUHS
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;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (MpsMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMOCcO0 peleHus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  MpoOieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

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

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

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

BBIOMpATh, aHAJTU3UPOBATH, CHUCTEMATU3UPOBATH W HWHTEPHPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

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

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU TIO KPUTEPUSIM, MPEITIOKCHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJy PEIICHUS 3a7adH,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

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

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOCKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH 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 IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISTH MPOOJIEMBI JJIsi PEIICHUs B JKM3HEHHBIX U yUEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs ¢ 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 3a1auu, CAMOMOTHUBALIMU U pedieKchuu;

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 MPUUYUHBI JOCTHKEHHS WM HETOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

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

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIty 00y4yeHus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
pe3yJIbTaThI:

Pacnio3HaBaTh M3yueHHbIE T€OMETPUYECKUE (PUTYPBI, OMPENEISITh UX B3aUMHOE
pacroJioKeHne, M300pakaTh TeoMEeTpUYecKHe (UTypbl, BBIMOJHATH YEPTEKHU I10
YCIOBHIO 3a1aud. V3MepsTh JIMHEWHbIE M YTIJOBBIC BEJIWYMHBL. Pemare 3amauu Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jenate ONpUKUAKY M OUEHKY JIMHEHHBIX W YIVIOBBIX BEJIUYHMH IPEAMETOB B
peaNbHON JKU3HHU, Pa3MepOB MPUPOIHBIX O0BEKTOB. Pa3nmuuate pasmepbl 3TUX
O0OBEKTOB 10 MOPSAKY BEJTHUNHBIL.

CTpoUTb YEPTEKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tonp30BaThCsl  MPU3HAKAMM  PABEHCTBA  TPEYTOJbHHUKOB,  HUCIIOJIb30BATh
MPU3HAKU U CBOWCTBA PaBHOOEIPEHHBIX TPEYTOJIHLHUKOB TP PEIICHUH 3aad.

[IpoBOAUTE JIOTMYECKHUE PACCYKICHHUS C HCIOJIb30BAHUEM TI'€OMETPHYECKUX
TEOPEM.

[lonp30BaThCs MpPU3HAKAMHM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJbHHUKOB,
CBOMCTBOM MEJMaHBbI, MPOBEIEHHON K TMIIOTEHY3€ NMIPSMOYTOJIBHOTO TPEYTOJbHUKA, B
pELIEHUH T€OMETPUYECKUX 3a/1a4.

Omnpenenars napauieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yerT ¢
HUMH cekymas. OnpenensTe NapauieIbHOCTh MNPSMBIX € IOMOIIBIO PaBEHCTBA
PAcCTOSIHUN OT TOYEK OJHOU MPSMOU JI0 TOYEK JIPYTON MPSMOU.

PemaTp 3aaun Ha KiieT4yaTon Oymare.

[IpoBOANTE BBIYMCIICHUS U HAXOJIUTh YUCIIOBbIE U OYKBEHHBIE 3HAUEHMUS YTJIOB B
F€OMETPUYECKUX 3aJad4ax C HCMOJb30BAHUEM CYMMBI YIVIOB TpPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX TIPH TIEPECEUCHUU JIBYX
NapajuiesIbHbIX MPSMBIX CEKylled. PemaTe NMpakTHUeCKHe 3a7adyd Ha HaXOXKICHUE
YTJIOB.

Brnaners mnonstnem reomerpudeckoro mecra Touek (I'MT). Omnpenensth
OMCCEKTpUCY yria U CEpEeIUHHBIN MEPHNEHAUKYISP K OTPE3KYy KaK reOMETPUUYECKHE
Mecta Touek. [lonp3oBaThesa moHsiTueM reomerpuieckoro mecta touek (I'MT) npu
JI0KA3aTEIbCTBE T€OMETPUUYECKUX YTBEPKIACHUM U IIPU PEIICHUH 3a]1a4.

@opMyIUpPOBaTh OMPEACIICHUS] OKPYKHOCTHU M Kpyra, XOpAbl M JIHAMETpa
OKPY>KHOCTH, YBEPEHHO BIIAJIETh UX CBOMCTBaMH. YMETh JIOKAa3bIBATh W MPHUMEHSTH
STU CBOMCTBA MPH PEIICHUHU 3a/ay.



Brnanerp mNOHATHEM ONHMCAHHOM OKOJIO TPEYTrOJbHHUKA OKPYXHOCTH, YMETh
HaxoAuTh €€ LeHTp. /[oka3piBaTh W HCMOJB30BATh (PAKThl O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKArOTCsl B OJAHOM TOYKE, U O TOM, UYTO CEPEIUHHBIC
IIEPIICHIMKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OAHOU TOUKE.

Brnangers moHsATHEM KacaTelbHOM K OKPYXKHOCTH, IOJIb30BaTbCS TEOPEMOU O
MEPIIEHAUKYJIIPHOCTH KAacaTeabHOW M paguyca, NPOBEAEHHOIO K TOYKE KaCaHMS.
Jloka3pIBaTh PaBEHCTBO OTPE3KOB KAaCATEIBHBIX K OKPY)KHOCTH, INPOBEAEHHBIX W3
OJIHOW TOYKHM, U IIPUMEHSTH 3TO B PELICHUU T€OMETPUUECKUX 3a/1a4.

Jloka3piBaTb ¥ MNPUMEHATH IPOCTEUINME TI'E€OMETPUYECKHE HEPABEHCTBA,
IIOHUMATbh UX NMPAKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE T'€OMETPUUYECKHUE IMOCTPOCHUS C MOMOLIBIO LUPKYJIS U
JIMHEUKH.

K xoHmy oOyuenus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
IIPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh  OCHOBHBIE BHUIBl  YETBHIPEXYTOJBHUKOB, MX  JJIEMEHTHI,
MOJI30BaThCS MX CBOMCTBAMU IPHU PEIICHUHM T€OMETPUUECKUX 3ajad. Paznuuarhb
NPU3HAKU U CBOWCTBA MapajuiesiorpaMmma, poM0a u npsiMoyrojbHHKa, JOKa3bIBaTh X
Y YBEPEHHO MIPUMEHSTH PU PEIIEHUH T€OMETPUUYECKUX 3a]1a4.

Hcnonp30BaTh CBOMCTBA TOUKHM MNEPECEUEHMsT MEAMAH TPEyroyibHUKa (LeHTpa
Macc) B PEILICHUH 3a/1a4.

Bnanets moHsTHEM CpeaHEl JIMHUM TPEYTOJIbHUKA U TPanelnuu, MPUMEHSITh UX
CBOICTBa IpH pELIEHUM IeoMeTpuyeckux 3anad. Vcnonb3oBarh Teopemy dDaneca u
TEOpEMY O TMPONOPLUMOHANBHBIX OTpPE3Kax, MPUMEHATh HX JJs  pEUIeHUs
MPaKTUYECKUX 3a7au.

Pacnio3HaBaTh IEHTpaIbHO-CUMMETPUYHBIE (UTYPBI M HCHOIB30BaTh HX
CBOICTBa MM pEIICHUH 3a/au.

Brnagetr mnoHATHSAMH TOAOOUS TPEYTOJIBHUKOB, KO3 (UIIMEHTa 0100w,
COOTBETCTBEHHBIX 3JIEMEHTOB IOJO0OHBIX TPEYrojJbHUKOB. MMeTh mpesncraBieHue o
npeoOpazoBaHuu MOA00MS M O TOoJM0OHBIX ¢urypax. [lonp3oBaThesi MpU3HAKAMU
noo0usi TPEYTrOoJbHUKOB TMPH PELICHUH TeOMEeTpUYecKHX 3aaad. Jlokas3piBaTh U
NPUMEHATh OTHOLUEHUS MPOMOPIUOHAILHOCTH B MPSAMOYTOJIBHBIX TPEYTOJIbHUKAX.
[IpumeHsATh M0100ME B MPAKTUUECKUX 3a7a4ax.

BeiBoguTe ¥ WCHONB30BaTH  mpocTeimme  GopMyibl IS TJIOMIATU
TpPEYroJibHUKa, TapajjiesorpaMma, pomOa W Tpamnenuu. BeraucisaTs (pa3iudHbIMU
crioco0aMu) MIIOIIA b TPEYTroJbHUKA U IJIOUIaJAd MHOTOYTOJBHBIX (GUTYp (MOJIB3YSCH,
r7ie He00X0UMO, KaJIbKYJISITOPOM). 3HATh OTHOLIEHUE IO MOJ0OHBIX GUryp U
NPUMEHSTH MPHU pelleHuH 3a1ad. [IpuMeHsTh nony4eHHble YMEHUSI B MPAaKTHUYECKUX
3a/1ayax.



[Tonb3oBathcst Teopemoit I[ludaropa nns  pemieHuss TEOMETPUUECKUX U
npakTU4YecKux 3anad. CTpOUTh MAaTEMAaTUYECKYIO MOJIETb B MPAKTUYECKUX 3a/Jayax,
CaMOCTOSITEJILHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLINE JUTUHBI.

Biangerp DOHATMEM BIHCAHHOIO W LEHTPAJIBHOIO yIJVIA, YIVIa MEXKIY
KacaTeJIbHOM M XOPAOW, ONKWCAHHOW M BIHWCAHHOW OKPYXKHOCTH TPEYIOJIbHUKA M
YEThIPEXYTOJbHUKA, TIPUMEHSTh UX CBOMCTBA MPU PEIIEHUH 3a/1a4.

[IprMeHATh TOJIyYEHHBIE 3HAHHUS HA IPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJENH IS 3a4a4 PEajJbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOLIME BBIYUCIIEHUS C
OpUMEHEHUEM TMoJ00Us U  TPUTOHOMETPUU (MOJB3YSCh, TlEe HE0OXO0IUMO,
KJIbKYJISITOPOM).

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4UT CIIETYIOIINE TPEIMETHBIE
pe3yJIbTaThI:

3HaTh TPUTOHOMETpHUUYECKUE (YHKIIUU OCTPHIX YIIOB, YMETh HAXOAUTH C MX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) TUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHHIA.

[Tonp3oBaThes (hopmynamu MPUBEACHHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJIS HAXOXJICHUS COOTHOIICHUW MEXAY TPUTOHOMETPHUECKUMU
BEJIMYMHAMU.

Jloka3pIBaThb TEOPEMY CHHYCOB U TE€OpPEMY KOCHMHYCOB, IPUMEHATHh HUX IUIf
HAXO0XKJICHUS PA3IUYHBIX 3JIEMEHTOB TPEYTOJbHHUKA («PEUICHUE TPEYTOILHUKOBY),
IpU PEIICHUHd TEOMETPUYECKUX 3aaad. [IpuMeHsATh TOoNydeHHBIC 3HAHUA TIPH
pellIeHNH PaKTUYECKUX 3a/1a4.

[TpuMeHsTh TPUTOHOMETPHIO B 33/1a4aX Ha HaXOXACHUE IJIOLIAAH, BHIBOAUTD
U BIQJEThb TPUTOHOMETPUYECKUMH (opMyllaMu JUIsl IUIOUIAJM TPEYroJIbHUKA,
napajuieniorpaMma, pom0a, Tpanennu, BEIBOJUTh U TPUMEHATh Gpopmyny ['epona u
dbopMyITy [T TUTOIIAIH BBITYKJIOTO YETHIPEXYTOIbHUKA.

HNmeTp mpeacTaBieHWE O TOMOTETUH, MPUMEHATh B MPaKTUYECKUX
CUTYyaLUsX.

Hcnonbs3oBaTk Teopembl UeBbl 1 MeHenast Ipy peleHny 3a1a4.

Hcnonp30BaTh TEOpEeMbl O BIMCAaHHBIX yriaxX, yriax MeEXAy XOopAaMu
(CeKyIIMMM) U yTJie MKy KacaTeIbHON U XOPIOH MPH PEIICHUH T€OMETPHUECKUX
3ajga4. Jloka3pIBaTh W MPUMEHITh TEOPEMBbl O MPOU3BEACHUU OTPE3KOB XOpPI, O
IPOU3BEIEHUHU OTPE3KOB CEKYIINX, O KBapaTe KacaTeIbHOM!.

Bnagerp moOHSATHEM KOOPAMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHEHHEM
npssiMOM  Ha TUIOCKOCTH. BrageTp MOHSATHSAMH yIJIOBOTO KOI(PUIIMEHTa U
CBOOOJHOTO 4JI€HA, MOHUMAaTh WX TE€OMETPUUECKH CMBICI U CBS3b YIJIOBOTO
ko3 duiueHTa ¢ BO3pacTaHMEM W YObIBaHHMEM JUHEHMHONW GQYHKIUH. YMETb
pemath METOJOM KOOpAMHAT 3a/layd, CBSI3aHHbIE C MapalIeIbHOCTBIO U



MEPHEHIUKYJISIPHOCTIO MPSAMBIX, MEPECEUECHUEM MPSMBIX, HAXOXKJIECHUEM TOUYEK
NIEPECEUECHHUS.

BeiBomuTh ¥ BIAJETh YpPAaBHEHUEM OKPYKHOCTH. Hcmonb30BaTh METOA
KOOpPAMHAT Ui HAXOXKICHHUS TMEpPECEUEHU OKPYKHOCTEM U mOpsMbIX. Braners
dbopmynamMu paccTOSHHMS OT TOYKH JO MPSMOM, IUIOLIAJAM MapajuiesiorpaMMa B
KOOpJIMHATAaX, WUMETh MOHATHE 00 OPHEHTHPOBAaHHOW mIomanu. Ilomb30BaThCs
METOJIOM  KOOpJAMHAT Ha IUJIOCKOCTH, MPUMEHSTh €ro TMpu pEUIeHUU
F€OMETPUYECKUX W TMPAKTUYECKUX 3anad. [IpuMeHATr MeTon KOoopAWHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a7adax.

Bianerb NOHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BIAJETh NpaBWJIaMH TPEYTrOJbHUKA M IapauiesorpaMma.
Branerh npakTUYECKUMU HUHTEPIPETALUSIMUA BEKTOPOB. Y BEPEHHO MOJIb30BATHCA
KOOpAMHATaMH BEKTopa. BnajeTp CI0XEHUEM H BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpA Ha YUCJIO B KOOpJINHATAX.

Nwmets npencrabienue o 0asuce (Ha MIOCKOCTH). PackiianibiBaTh BEKTOPHI 1O
O0aszucy. PacknagpiBaThb BEKTOPhl CHJI C TIOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpuMEHSTh TMOJy4YeHHbIE 3HAaHUS B
MPOCTEUINX (PU3NUECKHUX 3a/1auax.

Braserb MOHSATHEM CKalsPHOTO MPOM3BEACHUS BEKTOPOB, MOHUMATH €rO
FEOMETPUYECKUI CMBICI U YBEPEHHO IIOJb30BAThCA €ro BBIPAKCHUEM B
JIEKapTOBBIX KOOpJAUHATaX. 3HATh AUCTPUOYTUBHOCThH CKAJIIPHOTIO MPOU3BEACHUS
U €ro CBA3b C MpOEUUpOBaHUEM. [IpUMEHSTh CKaISIpHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YTJOB. PemaTe reoMeTpuuecKue 3aJadd C MOMOUIbIO
CKAJIIpPHOTO TIpou3BeneHus. Vcrnob30BaTh CKaIspHOE MPOU3BEAECHUE BEKTOPOB B
anredpanyeckux U (pu3nyeckux 3agavax.

Brnanerh MOHSATUSMU TPABWJIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUTUHBI TyTH OKPYKHOCTH W PAaJUaHHON MEpPHI YIJia, BBIYUCIATh IJIOMIA/Ib Kpyra U
ero yacrer. [lonumare cmbici uncna . [IpUMEHATh MOJyYEHHBIE YMEHUsS IPU
pelIeHNH TMPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKUE CBEIACHUS 00 U3MEpPEHUU
JUTUHBI OKPY>KHOCTH U IUIOMIAAN KpyTa.

NMeTs mpencraBieHHE O MpeoOpa3OBaHUM IIOCKOCTH, O JBHXKCHUSIX.
Haxonuth ocu, UEHTPHl CUMMETpPUH (GUTYp, LEHTPHI TOBOPOTA, HAXOIUTH
KOMITO3UIIMA TPOCTEHIHX TpeoOpa3oBanuii. [[puMeHATHh NBWKEHUS TUIOCKOCTH
MIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

[IpuMeHATh TONyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTU4YECKHUE
MOJIEJH ISl 3a/1a4 PEAIbHOM KU3HHU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHHEM TOM00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, TE
HEO0OXO0IMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoauuyecTBO 9acoB
dyeKkTpoHHBbIE (LM pPOBbLIE)
Ne o/ HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI KoHTpoabHbIe
Bcero o0pa3oBaTejibHbIE PeCypChI
padoTshI
bu6nmoreka [IOK
1 Peuutertie Tpeyronbiiion 22 . https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
2 Hozobue TpeyrosbHikos 12 . https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
3 MeTto KoOopAHHAT 10 1 https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
4 Bexropst 20 . https://m.edsoo.ru/7f41al2c
bubmmoreka [IOK
> Jlitia OKpYAKHOCTH M IIOMIALE Kpyra 16 L https://m.edsoo.ru/7f41al2c
bu6nuoreka [IOK
6 JlBHKeHus II0CKOCTH 10 0 https://m.edsoo.ru/7f41al2c
. bubnuoreka [IOK
7 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM 12 1 https://m.edsoo.ru/7fA1a12c
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6



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

HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KoaunuyecrBo yacos
Ne Jara
Tema ypoka KoHnTpoJbHbie
n/n Bcero U3yYeHUS
padoThbI
1 Cunyc, KocuHyc, Taurenc yrios ot 0 go 180° 1 0 06.09.2023
2 OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO 1 0 06.09.2023
3 DopMyIbl IPUBEACHUS 1 0 07.09.2023
4 DopMyIbl IPUBEACHUS 1 0 13.09.2023
5 Pemenue TpeyronsHukoB. Teopema KOCUHYCOB 1 0 13.09.2023
6 Pemenue tpeyronsHukoB. TeopemMa KOCHHYCOB 1 0 14.09.2023
7 Teopema cuHycoB 1 0 20.09.2023
8 Teopema cuHycOB 1 0 20.09.2023
9 Pemenne nmpakTHUecKkux 3a7ad ¢ UCIOIB30BAHUEM TEOPEMBI KOCHHYCOB H 1 0 91.09.2023
TEOPEMBI CHHYCOB
10 Penienune npakTuueckux 3ajau ¢ HCHOIb30BAHUEM T€OPEMbl KOCUHYCOB U 1 0 97 09.2023
TEOpPEMbI CHHYCOB
1 Pemenne nmpakTHueckux 3a7ad ¢ UCHOIB30BAHUEM TEOPEMBI KOCHHYCOB H 1 0 97.09.2023
TEOpPEMbI CHHYCOB
12 Pemenne mpakTHUecKuX 3a7ad ¢ UCIOIH30BAHUEM TEOPEMBI KOCHHYCOB H 1 0 98.09 2023
TEOPEMBI CHHYCOB
13 Tpuronomerpudeckue GopMyIbl JUIs IUIOMIAIN TPEYTOJIbHUKA, TapajulejorpaMmma 1 0 04.10.2023
14 TpuroHomeTpudeckne GOPMYIIBI TS TUTOIMIAIN TPEYTOJIbHUKA, TapauieIorpaMma 1 0 04.10.2023
15 Tpuronomerpudeckue GopMyIbl Ui IUIOMIAAN TPEYTrOJbHUKA, TapauieIorpaMma 1 0 05.10.2023
16 Tpuronomerpudeckue GopMyIIbl IS IUIOMIAAA TPEYTOJIbHUKA, TapaJliejorpaMmma 1 0 11.10.2023
17 ®opmyna ['epona 1 0 11.10.2023




18 ®opmyna ['epona 1 0 12.10.2023
19 ®dopmyna ['epona 1 0 18.10.2023
20 dopmyra MIOHIaJAH BBITYKIOTO YeTHIPEXYTOJIbHUKA 1 0 18.10.2023
21 @®opmyna MIOMA U BEITYKIOrO YETHIPEXYTrOJIbHUKA 1 0 19.10.2023
22 KoHnTtponbhas pabota o teme "Permienne TpeyroipbHUKOB" 1 1 25.10.2023
23 Xop/bl ¥ IOTI0OHBIE TPEYTOJIBHUKU B OKPYKHOCTH 1 0 25.10.2023
24 TeopeMa 0 IPOU3BEACHUN OTPE3KOB XOPI 1 0 26.10.2023
25 Teopema 0 mpou3BeICHUN OTPE3KOB XOPI 1 0 08.11.2023
26 Teopembl 0 IPOU3BEACHUN OTPE3KOB CEKYIINX 1 0 08.11.2023
27 Teopembl 0 MPOU3BEAECHUN OTPE3KOB CEKYIINX 1 0 09.11.2023
28 Teopema o KBajipaTe KacaTeabHON 1 0 15.11.2023
29 Teopema o kBazpare KacareabHOU 1 0 15.11.2023
30 Teopemsl UeBbl 1 MeHnenast 1 0 16.11.2023
31 Teopembr UeBsl 1 Menenas 1 0 22.11.2023
32 Teopemsl UeBbl 1 MeHnenast 1 0 22.11.2023
33 [TonsaTue o roMmoTeTHH 1 0 23.11.2023
34 Kontponbnas padota o teme "Ilomobue TpeyroabHUKOB" 1 1 29.11.2023
35 YpaBHeHuUE Hp}IMOP:I’ Ha MJIOCKOCTHU. YTJIOBOW KO3(pPHULIMEHT U CBOOOIHBIH UJIEH, 1 0 99.11.2023
UX T€OMETPHUUECKUI CMBICTT
36 VYpaBHeHHe HpSIMOP:I' Ha TUIOCKOCTH. YTJI0BOU KOA(PGUIIMEHT U CBOOOIHBIN UJIEH, 1 0 30.11.2023
UX TEOMETPHUYECKUIN CMBICT
37 [TapannenbHOCTh U EPIEHANKYISIPHOCTD MPSAMBIX (depe3 YrioBoi ko3 dUueHT) 1 0 06.12.2023
38 YpaBHEHHE OKPYKHOCTH 1 0 06.12.2023
39 Haxoxzaenue nepeceueHnil OKpy>KHOCTEN U NPSMBIX B KOOpJIMHATax 1 0 07.12.2023
40 Haxosxenue nepeceyeHnii OKPYKHOCTEH M MPSMBIX B KOOPIWHATAX 1 0 13.12.2023
41 ®dopmyna pacCTOSHUS OT TOYKH 10 TIPSIMOMA 1 0 13.12.2023




[Inomane mapamienorpaMma B KOOpAUHATAX, MOHATHE 00 OPUEHTUPOBAHHOMN

42 1 0 14.12.2023
TUTOTIA M
43 [IpumeneHne MeToaa KOOPAUHAT B MPAKTUYECKH-OPUEHTHUPOBAHHBIX 1 0 20.12.2023
TeOMETPUYECKUX 3a/1a4ax
44 KontposbHas pabora o teme "Mertos koopauHat" 1 20.12.2023
45 Bexkropsl Ha TI0CKOCTH 1 21.12.2023
46 CrnoxeHue ¥ BbIYMTaHUE BEKTOPOB — IIPaBUIIA TPEYTOJIbHUKA U 1 0 97 122023
napajiesiorpaMmma
47 CrnoxeHne ¥ BBIYMTaHHE BEKTOPOB — PaBUIIA TPEYTOJIbHHUKA U 1 0 27122023
napajiesiorpaMmma
48 YMHOKEHHE BEKTOpa Ha YHCIIO0 1 0 28.12.2023
49 Koopaunatel BekTopa 1 0 10.01.2024
50 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YKUCIIO B KOOPAWHATAX 1 0 10.01.2024
51 CrnoxeHue ¥ BBIMMTaHUE BEKTOPOB, YMHOXKEHHE BEKTOpA HA YMCIIO B KOOPAWHATaX 1 0 11.01.2024
52 [IpuMeHeHne BEKTOPOB B PU3HKE, IIEHTP Macc 1 0 17.01.2024
53 [TonsiTue o0 6a3uce (Ha MIOCKOCTH). Pa3nokeHus: BEKTOPOB 1o Oazucy 1 0 17.01.2024
54 [Tonsatue o 6a3uce (Ha WIOCKOCTH). PaznoskeHus: BEKTOPOB MO 0a3ucy 1 0 18.01.2024
55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). Pa3noskeHust BEKTOPOB 1o Oazucy 1 0 24.01.2024
56 CkansipHOE MTPOU3BEICHNE BEKTOPOB, TEOMETPHUYECKHI CMBICIT U BBIPRKEHUE B 1 0 24.01.2024
JIEKapTOBBIX KOOPAWHATAX
57 JucTpruOyTUBHOCTH CKAJIIPHOTO TTPOU3BEICHUS 1 0 25.01.2024
58 CxkansipHo€ MpOU3BE/ICHNUE U MTPOCLIMPOBAHNE 1 0 31.01.2024
59 [IpuMeHeHne CKaJIIPHOTO TIPOM3BE/ICHNS BEKTOPOB TSI HAXOXKACHHS JUTMH U YTJIOB 1 0 31.01.2024
60 [IpumeHneHne ckansspHOIro NMPOUBBEIEHNSA BEKTOPOB I HAX0XKACHUS JUIMH U YIJIOB 1 0 01.02.2024
61 [IpuMeHeHne CKaJIIPHOTO TIPOM3BE/ICHHST BEKTOPOB ISl HAXOXKACHHS JUTMH U YTJIOB 1 0 07.02.2024
62 Pemienne reomeTpuueckux 3aad ¢ TOMOILBIO CKAJISIPHOTO MPOU3BEACHUS 1 0 07.02.2024




63 Pemienne reomeTpuueckux 3ajau ¢ TOMOIIBIO CKAJISIPHOTO ITPOU3BEIACHUS 1 0 08.02.2024
64 KoHnTtposbHas pabora o teme "Bektopsr” 1 1 14.02.2024
65 [IpaBusbHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE UX DJIEMEHTOB 1 0 14.02.2024
66 [IpaBusbHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE UX DJIEMEHTOB 1 0 15.02.2024
67 [IpaBuIBHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE X JICMEHTOB 1 0 21.02.2024
68 [IpaBusbHBIE MHOTOYTOJIBHUKH, BBIYMCIEHUE UX DJIEMEHTOB 1 0 21.02.2024
69 Yucno © v IMHA OKPYKHOCTH 1 0 22.02.2024
70 Ywucro T ¥ ITMHA OKPYKHOCTH 1 0 28.02.2024
71 JlnuHa oyru OKpy>KHOCTH 1 0 28.02.2024
72 JlnnHa nyru OKpy>KHOCTH 1 0 29.02.2024
73 Panuannas mepa yria 1 0 06.03.2024
74 Pannannas mepa yria 1 0 06.03.2024
75 [Tnomanp kpyra U ero 3JeMEeHTOB (CEKTOpa U CETMEHTA) 1 0 07.03.2024
76 [Tmomane kpyra u €ro 31€MEHTOB (CEKTOpa U CETMEHTA) 1 0 13.03.2024
77 [Tnomanp kpyra U ero 3JeMEeHTOB (CEKTOpa U CETMEHTA) 1 0 13.03.2024
78 Boruncnenue nepuMeTpoB U IIomaaeil GUryp, BKIOYAIOUINX 3JIEMEHThI Kpyra 1 0 14.03.2024
79 Boruncnenue nepuMeTpoB U IIomaaeil GUryp, BKIOYAIOUINX JJIEMEHThI Kpyra 1 0 20.03.2024
80 KonTponbHas o reme "/[nrHa 0KpyXKHOCTH U IUIOIAAb Kpyra" 1 1 20.03.2024
81 [lenTpanpHasi CAMMETPHS 1 0 21.03.2024
82 LlenTpanbHO-CUMMETPHUHBIE (PUTYPHI 1 0 03.04.2024
83 [ToBoport 1 0 03.04.2024
84 OceBas cummerpus 1 0 04.04.2024
85 OuUrypsl, CHMMETPHUYHbIE OTHOCUTEIBHO HEKOTOPOH OCH 1 0 10.04.2024
86 [TapannenbHblil nepeHoc 1 0 10.04.2024
87 [NousATHE NBMKEHUS U €0 CBOMCTBA 1 0 11.04.2024
88 PaBenctBo duryp 1 0 17.04.2024




89

[IposiBneHuss cMMMETpPUHU B IPUPOJIE, ’KUBOIIMCH, CKYJIBIITYPE, APXUTEKTYPE

17.04.2024

90

91

Kommozurumn aBmxeHu# (mpocTelInme mpuMephl)

[ToBTropenue u o6o0menHue. Pemenne 3a1a4, WILTIOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBIMH TEMaMH Kypca

18.04.2024

24.04.2024

92

93

94

[ToBTropenue u 06o0meHue. Perenne 3a1a4, WILTIOCTPUPYIOIIUX CBA3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOopenue u o6o61eHue. Pemenue 3a1a4, WUTFOCTPUPYIOLIUX CBA3U MEKIY
pa3InYHBIMM TEMaMHU Kypca
[ToBTropenue u 0000menHue. Pemenne 3a1a4, WILTIOCTPUPYIOIINX CBS3H MEXKILY
pa3InYHBIMM TEMaMHU Kypca

24.04.2024

25.04.2024

02.05.2024

95

96

97

[ToBTropenue u 0600mmenHue. Pemenne 3a1a4, WILTIOCTPUPYIOIINX CBS3H MEXKILY
pa3nIuYHBEIMU TEMaMH Kypca

[ToBTOpenue n o6o6meHue. Pemenue 3a1a4, WUTFOCTPUPYIOLIUX CBA3U MEXKIY
pa3IMYHBIMHM TEMaMHU Kypca
[ToBTOpeHue u 06061eHne. Pemenue 3aa4, WIITIOCTPUPYIOIIUX CBSI3U MEXIY
pa3InYHBIMHM TEMaMHU Kypca

08.05.2024

08.05.2024

15.05.2024

98

99

[ToBTOpenue u 06061eHne. Pemenue 3aaa4, WIITIOCTPUPYIOIINX CBSI3U MEXIY
pa3IUYHBEIMU TEMaMH Kypca

[ToBTOpenue n o6o6meHue. Pemenue 3a1a4, WIUTFOCTPUPYIOLIUX CBA3U MEXKIY
pa3InYHBIMHM TEMaMHU Kypca

15.05.2024

16.05.2024

100

[ToBTOpenue u 06od1eHne. Pemenne 3a1a4, WIUTIOCTPUPYIOLIUX CBSI3U MEXKTY
pa3IMYHBIMHM TEMaMHU Kypca

22.05.2024

101

102

HtoroBast KoHTpoJIbHAs paboTa

[ToBTropenue u o6o0meHue. Perenne 3a1a4, WILTIOCTPUPYIOIIUX CBA3H MEXTY
pa3IMYHBIMHM TEMaMHU Kypca

22.05.2024

23.05.2024

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

e Teomerpusa, 9 kmacc/ Mep3nsak A.l'., IlomsikoB B.M.; moa pemakuueit
[Tomonsckoro B.E., M - OOO M3parenbckuii nuentp «BEHTAHA-
I'PA®Dy, 2020

e [‘eomerpus, 7-9 xknaccel/ Atanacsa JI.C., bByry3oB B.®., Kagomues C.b.
u apyrue, — M. :«IIpocsemenue», 2020

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

o [ecomerpusa: 9 kiacc: AMIAKTUYECKHUE MAaTEpHANIbl: TOCOOME st
yYaIIUXCs o011eo0pazoBaTeNbHbIX yupexaeHuit/A.I". Mep3isk,

B.b.ITononckuii, E.M.PabunoBuy u ap., — M. : Benrana-I"pad, 2020

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge
https://ptlab.mccme.ru/vertical

https://myschool.edu.ru/



https://myschool.edu.ru/
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