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MMOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHOro kypca «l'eomeTrpusi» 0a30BOro ypoOBHS s
obyuaromuxcs 10-11 kmaccoB OTKpeITOM 00111€00pazoBarenbHoi rumuazuu AHITOO
«MAHO» (manee coorBeTcTBeHHO — Pabouas mporpamma, ['umHasms1) pa3padboTaHa B
COOTBETCTBHUH C TPEOOBAHUSIMHU U C YUETOM:

-®OenepanpHoro 3akoHa ot 29.12.2012 No 273-®3 «OO6 oOpa3oBaHuud B
Poccuiickon @enepauumy;

-nipukaza Munnpocenienuss Poccuu ot 22.03.2021 Ne 115 «O6 yTBepxkaeHUn
[Topsinka opraHM3alMu ©W OCYIIECTBICHUS O0pa30BaTEIBHOU MACATEIHHOCTH IIO
OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOTPaMMaM — 00pa30BaTEIbHBIM MPOrPaMMaM
HaYyaJIbHOT'O 00I1IET0, OCHOBHOTO OOIIET0 U CPEIHETO 00IIET0 00pa30BaHUs»;

-nipukaza Munnpocsenienus Poccuu ot 17.05.2012 Ne 413 «O6 yTBepxkaeHUU
dbeneparbHOTO TOCYJAaPCTBEHHOTO 00pa30BaTEbHOTO CTaHAApPTa CPEAHETO OOIIero
obOpazoBanus» ¢ U3MeHeHUsIMU U gononHeHusME (nanee — PI'OC COO);

-npuka3za Munnpocsemenus Poccun ot 18.05.2023 Ne 371 «O06 yTBepxkaeHuu
dbenepanbHO 00pa30BaTEIBLHON NPOrpaMMbl CPEIHETO 0OIIET0 00pa30BaAHUY;

-CIT  2.4.3648-20  «CaHUTapHO-3MHIEMHOJIOTHYECKHE  TpeOOBaHUA K
OpraHu3alMsIM BOCMUTAHUS W OOydYEHHs, OTIAbIXa W O3IOPOBICHUSA JeTed U
MOJIOZICKI», YTBEPKICHHBIX TOCTAHOBICHWEM TJaBHOTO CAaHUTAPHOTO Bpada oOT
28.09.2020 Ne 28;

-CanlluH 1.2.3685-21 «l'urueHndeckue HOpPMATUBBI U TpeOOBaHUSI K
obecrnieyeHn0 6€30MacHOCTU U (MJK) OE3BPEIHOCTH ISl YejoBeKa (paKTOPOB CPEIbl
oOuTaHMs», YTBEPKIECHHBIX ITOCTAHOBJICHHEM TJIABHOTO CAHUTApPHOTO Bpaya OT
28.01.2021 Ne 2;

-KOHLICTILIMM ~ Pa3BUTHS  MATEMaTHYECKOro OOpa3oBaHHUs, YTBEPXKICHHON
pacnopsixenueM IIpaButenbcTBa o1 24.12.2013 Ne 2506-p;

-OCHOBHOI 00pa30BaTenpbHOM MpOrpaMMbl CpPEAHEro O00Iero oOpa3oBaHuUs
OTxkpsiToit 061e06pazoBarenbHoi rumHazuu AHITIOO «MAHO» (nanee — OOIT COO
['umHa3un);

-y4eOHOro IjIaHa cpeaHero oOIero oOpa3oBaHUs HA TEKYIIUH y4EOHBIM TOJ
['mMmuazuu;

-(enepanpHON paboueld mporpaMMbl ydeOHOTO TmpeameTa «l'eomeTpus»,
KOTOPBIN BXOJIUT B MIPEAMETHYIO 001acTh «MareMaTrka u HHPOpMaTHKaY.

Pabouass  mporpaMma  OpUEHTMpOBaHa  Ha  LEJEBbIE  IPUOPHUTETHI,
chopmynupoBaHHbie B (penepanbHOl pabouel mporpaMme BOCHHUTAHUS U B paboueid
nporpamme BocnuTanus [ mmHazuu.

PabGouass mporpamma ydebHoro kypca «l'eomerpusi» 0a30BOro YpOBHS IS
obyuarormuxcst 10—11 xmaccoB paspaborana Ha ocHoBe PI'OC COO, c¢ yuérom
COBPEMEHHBIX MHPOBBIX TpPEOOBAHHM, MPEABIBISIEMBIX K MaTeMaTHYECKOMY
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o0pa3oBaHMIO, U TPAAUIMIA pOCCUilcKOro oOpa3zoBaHus. Peanmmzaiusi mporpammsl
o0OecrieunBaeT OBJIAJICHUE KIIOUEBBIMM KOMIIETEHLMSIMH, COCTaBISIOLIUMHU OCHOBY
JUIsL CAaMOPA3BUTHSI U HEMPEPBIBHOTO 00PAa30BaHMsI, EIOCTHOCTh OOLIEKYJJIbTYpPHOTO,
JUYHOCTHOTO ¥ MO3HABATEILHOTO PA3BUTHUS JTMUYHOCTU O0YHAIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxHocth yueOHOro Kypca TEOMETPUM Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus OOYyCIIOBI€HA TMPAKTUYECKOW 3HAYMMOCTHIO METAlPEIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOYYCHHs] TEOMETPUU B HAIPABJICHUW JUYHOCTHOTO
pa3BuTHs OOywaromuxcsi, (popmupoBaHus (PYHKIIMOHAIBHOW MaTeMaTHYECKOM
TPAMOTHOCTH, M3YyYCHHS APYTHX y4eOHBIX NUCIMIUIMH. Pa3Butne y oOydarommxcs
MPAaBUJIBHBIX TPEACTABICHUNH O CYIIHOCTH W TIPOUCXOXKICHUU TEOMETPUUYECKUX
abCcTpakiuii, COOTHOIICHWH pEAThbHOTO W HJCAIBHOTO, XapaKTepe OTPaKEHUS
MaTeMaTHYECKON HayKOH SIBIICHUH U MPOLIECCOB PEATbHOTO MUPa, MECTE TEOMETPHH B
CHUCTEME HayK M POJIM MAaTeMaTH4YE€CKOrO0 MOJAEITUPOBAHUS B HAYYHOM IO3HAHUU U B
IPAaKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MHPOBO33PEHHS YdYalllUXCs, a
TaK)Ke Ka4eCTB MBIIIUICHHUS, HEOOXOAUMBIX JIJIsl a[IaliTaIl[ii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBASETCS OAHMM U3 0a30BBIX IMPEIMETOB HAa YpPOBHE CPEIHETO
oO1mrero 00pa3zoBaHus, TaKk Kak 00€CIeUYnBaeT BO3MOKHOCTD U3yU€HUS KaK TUCIUTUINH
€CTECTBEHHO-HAYYHOUN HANpPaBICHHOCTH, TaK U TYMaHUTApHOI.

Jlorndeckoe MbIIIIEHHE, (QOPMHUPYEMOE TMPU HU3YYEHHH OO0YYarOUMMHUCS
MOHSTUWHBIX OCHOB T€OMETPUU U MOCTPOSHUH IIETIOYKU JIOTHIECKUX YTBEP)KIICHUH B
XOJI€ peIIeHHs TEOMETPUUYECKUX 3aj1ad, YMEHHE BBIIBUTATh M ONPOBEPTaTh TUIIOTE3bI
HEMOCPEACTBEHHO UCIIONB3YIOTCS MPH PEIICHUH 3a7a4 €CTECTBEHHO-HAYYHOTO IIUKJIA,
B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYO POJIb BO BCEX
obnacTsax JAesTenbHOCTH 4YenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
IIPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €T0 COITUAIIEHOTO OBITHSI, (hOpMa OTpaskeHUs
OKPY’KAlOIIer0 MHUpa, YCIOBHUE YCIEUIHOTO MO3HAaHUS U aKTUBHOTO MPeoOpa3oBaHus
neiictButensHocTd. OmnepupoBaHUE NPOCTPAHCTBEHHBIMU 00Opa3zaMu OOBEAMHSET
pasHble BHABI y4eOHOW W TPYIAOBOH MACSATENBHOCTH, SIBISETCS OIHUM U3
po(hecCHOHATFHO BaXHBIX KAuyeCTB, MOATOMY aKTyalbHa 3a7ada (OpPMUPOBAHUS Y
00y4Jarmuxcsi MTPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3sHOBHIHOCTH OOpPa3HOTO
MBIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TIOATOTOBKE K MPAKTHYECKOU
JeSATETLHOCTH 110 MHOTHUM HaITPaBICHUSIM.

[lenp ocBoeHUS porpaMMbl yaeOHOTO Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE
0o0yueHusi — o01Ieo0pa3oBaTeIbHOE U OOIIECKYJBTYPHOE Pa3BUTHE OOYyYAIOIIMXCS
yepe3  oOecriedeHHE€  BO3MOXKHOCTH  MPHOOPETEHHUST U HCIOJIb30BAHUSA
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CHUCTEMAaTUYECKUX T€OMETPUUECKHX 3HAHUN U JEUCTBUHU, CHIEHM(PUUHBIX TEOMETPHH,
BO3MO>KHOCTH YCIIEIIHOTO NPOAODKEHHS OO0pa30BaHMs IO CIELMAIBHOCTAM, HE
CBSI3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BAaHUEM F€OMETPHH.

[IporpaMmMa 1o reomeTpuun Ha 0a30BOM YpOBHE MpeAHA3HAUYEHA JJIs
00y4aromuXxcsi CpeTHEN IKOJIbI, HE MCIBITHIBABUINX 3HAUUTEIBHBIX 3aTPYJIHEHUHN Ha
YPOBHE OCHOBHOTO 00111eT0 00pazoBaHus. Takum 00pa3om, oOydaromiuecs Ha 0a30BOM
YpPOBHE JOJDKHBI OCBOWUTH OOIIME MaTEMaTUYECKUE YMEHUS, CBS3aHHBIE CO
CHeU(pUKON reoMeTpuH M HEOOXOIMMBIE AJIs JKU3HM B COBPEMEHHOM OOIIECTBE.
Kpome 3T0r0, OHM UMEIOT BO3MOXKHOCTh U3YUHTh T'€OMETPHI0 OoJiee TTyO0Ko, eclii B
JalbHEUIIEeM BO3HUKHET HEOOXOIMMOCTh B TEOMETPHUUECKUX 3HAHUAX B
po(hecCUOHATIBHOM JeATEIBHOCTH.

JlocTuKeHHe 1LEeaM OCBOEHUS IPOrpaMMbl  OOECIIEUMBAETCS  PELICHUEM
COOTBETCTBYIOIIMX 33]a4. [[puopuTeTHBIMU 3a/1ayaMu OCBOEHHMSI Kypca «I'eoMeTpumn»
Ha 6a30BoM ypoBHE B 10—11 kaccax sBISFOTCS:

e (hopMmupoBaHHE MPEACTABICHUS O TEOMETPUHU KaK YaCTH MUPOBOM KYJIbTYpPbI
U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYIKAIOLIIM MUPOM,;

e (hopmHpoBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX U TeJlaX BpallleHUs KaK O
BOXHEHIIINX MaTEMaTHUYECKUX MOJEIISX, MO3BOJISIIOIINX OMUCHIBATh U U3y4YaTh Pa3HbIe
SIBJICHUS] OKPYKAIOILLEr0 MUPA;

e (opmHpoBaHHE YMEHUS PACIIO3HABATH HA YEPTEXkKaxX, MOJIENSIX U B PEAIbBHOM
MHUPE MHOTOTPaHHUKU U TeJia BpalleHMS;

e OBJIAJICHUE METOJAMU PEUICHUs 3a/lad Ha MOCTPOEHHUS Ha M300pakKeHUAX
IPOCTPAaHCTBEHHBIX QUTYD;

e (opMmupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMH MOHSITHSIMH O
MHOTOTpaHHMKaX U TeJlaX BPALIEHUs U UX OCHOBHBIMU CBOMCTBAMY;

e OBJIAJICHUE AITOPUTMAMU PELICHUSI OCHOBHBIX TUIIOB 3a7a4; (POPMUPOBAHUE
YMEHUS MPOBOJUTH HECJIOKHBIE JI0KA3aTEJIbHBIE PACCYKIEHUS B XOJ€ PELICHHUS
CTEPEOMETPUYECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM;

e Pa3BUTHE MHTEIICKTYyaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH O0yuarommxcs,
[IO3HABATEJIbHOM ~ aKTMBHOCTH,  MCCIENOBAaTENbCKUX  YMEHMH, KPUTHYHOCTU
MBILLUICHHUS;

o (opmupoBaHue (PyHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHONH T€OMETPUU:
YMEHHE pAaclo3HaBaTh MPOSBICHUS TEOMETPUUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTyallUsIX W IPU HU3YYEHUM JPYTHX
y4e€OHBIX  TPEIMETOB, IMPOSBIEHUS  3aBUCUMOCTEM U 3aKOHOMEPHOCTEH,
(opMyJIMpOBaTh UX Ha SI3bIKE T'€OMETPUU M CO3/1aBaTh T'€OMETPUUYECKHUE MOJEINH,
OPUMEHATh OCBOEHHBIM TE€OMETPUYECKHI ammapar s pelieHus MPaKTHKO-
OPHUEHTHPOBAHHBIX 33]1a4, HHTEPIPETUPOBATH U OLICHUBATh MOJYYECHHBIE PE3YJIbTATHI.
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OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPaMMbl SIBISIETCS BKIIOYEHHE B Kypce
CTEPEOMETPUM B Hayajle €ro U3y4eHMs 3a]ay, pellacMbIX Ha ypOBHE MHTYUTHBHOIO
NO3HAHUs, U ONPENENEHHBIM 00pa3oM OpraHu3oBaHHas pabdoTa HajJ HHUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO JIOTUYECKOTO W  MPOCTPAHCTBEHHOTO  MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K JajJbHEHIIEMY
U3YYEHUIO IIpEIMETA.

[Tpennourenue oTAAETCA HATIAAHO-KOHCTPYKTMBHOMY METOYy OOYYEHMs, TO
€CThb TEOPETUYECKUE 3HAHUS MMEIT B CBOEH OCHOBE YYyBCTBEHHOCTH IIPEAMETHO-
IIPAKTUYECKOM [JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABICHUM Yy
YYaIUXCS B KypCce CTEPEOMETPUU IIPOBOIAUTCS 3a CYET PELICHMS 3a4a4 Ha CO3JIAHUE
IPOCTPAHCTBEHHBIX 00pa3oB M 33Jady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue o6pasza MPOBOJUTCS C ONIOPOM Ha HAIJIAHOCTD, @ OIIEPUPOBAHNE
0o0pa3oM — B yCIIOBUSIX OTBJICYEHHsI OT HArJIITHOCTH, MBICICHHOTO M3MEHEHHS €ro
UCXOJHOTO CONEPKAHUSL.

OcHOBHBIE coaepkaTenbHble JUHUM Kypca «l'eometpum» B 10—-11 kmaccax:
«MHororpanHukn», «lIpsiMble M IUIOCKOCTH B NPOCTPAHCTBE», «Tena BpalleHus»,
«BekTopsl U KOOpAMHATEI B MPOCTPAaHCTBE». POPMHUPOBAHUE JIOTUYECKUX YMEHUMN
pacmpezensercss He TOJIBKO MO COAEPKATENbHBIM JTUHUSAM, HO U TIO TOJaM O0yYeHHs
Ha YpPOBHE CpeIHEro 0011ero oopa3oBaHusl.

ConepxxaHnue oOpa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yjbTaTaM
OCBOEHHUsI pabodeil mporpammbl, pacnpefeNéHHbIM MO rojJaM O0Oyd4eHus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaJICHUE T€OMETPUUECKUMU NOHITUIMHU
Y HaBbIKAMHU OCYILIECTBJISJIOCH MOCJIEI0BATENBHO U MOCTYIATEIbHO, ¢ COOJIIOIEHUEM
MPUHIINIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS BKJIIOUAJIHNCH B OOIIYIO CUCTEMY
reOMETPUYECKUX MPEICTAaBICHUN 00yJarolmXcs, paclupss U yriayosss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpum otBoauTCs 2 yaca B Heaemo B 10 kiacce u 1 yac B
Heneno B 11 kmacce, Bcero 3a Ba roga o0yuenust — 102 yueOHbIX Haca.
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COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe ¥ IJIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE IOHATHUS cTepeoMeTpuur. Touka, MpsAMasi, IIOCKOCTh, TPOCTPAHCTBO.
[TonsiTe 06 aKCMOMAaTUYECKOM MMOCTPOECHUHN CTEPEOMETPUH: aKCUOMBI CTEPEOMETPUN
Y CJIEACTBHUSI U3 HUX.

B3anMHOE pacnosiokeHue NpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECH,
napajuleNbHbIe U CKpeluBaromuecs npsmslie. [lapamienbHOCTh NPSAMBIX U IIIOCKOCTEN
B NPOCTPAHCTBE: IApAJUICIIbHBIE NPSIMBIE B INPOCTPAHCTBE; IMAPAJUIEIBHOCTh TPEX
IPSAMBIX; NAPAJUIEIBHOCTh IPAMOW M INIOCKOCTH. YIJIBI C COHAIIPaBICHHBIMU
CTOpOHAMHU; yrojl MeXAy NpsAMBIMHA B IIpOcTpaHCTBE. [lapamienbHOCTh IIIOCKOCTEN:
napajuleNbHble IUIOCKOCTH; CBOMCTBA MAapauIeNIbHBIX IUIOCKOocTed. IIpocreiimme
IPOCTPAHCTBEHHbIE (UIypbl HA IIJIOCKOCTH: TeTpajap, KyO, mapajuielenunen;
MTOCTPOCHUE CEYCHUM.

[leprieHIUKYISPHOCTh NPSIMOM M IUIOCKOCTH: NEPNEHIAUKYJIAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, NPSIMbIE MTapaJUICIbHbIE U NEPIECHIUKYIISIPHBIE K IITIOCKOCTH, IIPU3HAK
NEPIEHANKYJIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON MEPIIEHINKYIISIPHON
IIJIOCKOCTHU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXAY MPSAMOU U INTIOCKOCTHIO; IBYTPAaHHBIN
YTOJI, INHEMHBIN yIroJl ABYTPAHHOTO yIuia. [IepreHIuKyIsip 1 HAaKJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOI1 10 MIOCKOCTH, MPOEKIHS (PUTYpPHI HA
IUIOCKOCTH. [IepreHIMKyIIpHOCTD IUNIOCKOCTEN: NPU3HAK NEPIEHANKYISIPHOCTH JBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHANKYIIAPax.

MHororpaHHuKHu

[IoHATHE MHOTOTPaHHHUKA, OCHOBHBIE 3JIEMEHTbI MHOTOIPAaHHMKA, BBITYKJIbIE U
HEBBIIYKJIbIE MHOTOI'PDAHHUKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosbHas
npu3Ma; 'paHd U OCHOBAaHMs NPU3MBL; MpsMas U HAKJIOHHAs IpPHU3MblL, OOKOBas U
II0JIHAsl IIOBEPXHOCTH Npu3Mbl. [lapamenenunen, npsMOyrobHbIN MTapaJuICICIIUIIEN
U ero corcrBa. [lupamupa: n-yronpHas nupaMmuia, TpaHd U OCHOBAHUE MUPAMUBI,
OOKOBasi M MOJIHAsA MOBEPXHOCTh NMUPaMUbL, NMPAaBUJIbHAA U yCEUEHHAs] MUPAMMJIA.
OneMeHTbl Mpu3Mbl M NUpaMuibl. IIpaBuiabHBIE MHOTOIDAaHHHMKHU: IIOHSTHE
IIPaBUJIBHOTO MHOIOTPaHHHUKA; IIpaBUJIbHAs INpPU3Ma W IpaBUJIbHAs IUPAMHUIA,
IpaBUJIbHAS TPEYTOJIbHASA MUPaMU/Ia U IPABHIBHBIN TeTpasap; Kyo. [Ipencrasienue o
IPaBUJIbHBIX MHOTOIMPAHHHUKAX: OKTa’p, AOJAEKA3Ip U uKocazap. CeueHus Npu3Msbl U
IIAPAMHJIBL.

CuMmMmeTprss B NPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOH,
IUIOCKOCTH. DJIEMEHTBI CHMMETPUN B NUPAMMUAAX, NapaJUIeIeIUNeaax, NPaBUIbHbIX
MHOTI'OTPAaHHHKAX.
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Brruucnenue 31eMeHTOB MHOTOTPAaHHHUKOB: pé0pa, nuaroHanu, yribsl. [Lmomans
OOKOBOW TMOBEPXHOCTH U TIOJHOM TMOBEPXHOCTH MPSMON MPHU3MBbI, IUIOIA/Ib
OCHOBaHUM, TeopeMa 0 OOKOBOM MOBEPXHOCTU MPsAMOU mpu3Msbl. [1nomans 60KOBOM
MOBEPXHOCTH W TOBEPXHOCTH TPABWIBHOW MHPAMHIBI, TEOpeMa O IUIOIIAIN
yceuénHoil nupamusl. [lonstae 06 06béMe. OOBEM MUpPaMUIbI, TPU3MBI.

[Togo6ueie Tena B mpoctpaHcTBe. COOTHOHIEHUS MEXIy IUIOIIAIIMU
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

11 KIIACC

Tena Bpamenust

[Munmuaapryeckas TOBEPXHOCTh, 00pa3yIoNe MUINHAPUIESCKON MOBEPXHOCTH,
OCh LIWJIMHAPUYECKOW MOBepXHOCTU. LlMuHIp: ocHOBaHUS M OOKOBasi MOBEPXHOCTb,
oOpasytolas U 0Ch; IUouaab O0KOBON U MOJHON MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 0Opa3ylolue KOHMYECKOW IMOBEPXHOCTHU, OCh U
BepIIMHA KOHMYECKOW MoBepxHOCTH. KOHyC: OCHOBaHWE M BepIuHa, 00pa3yomias u
OCh; IUTONIA/Ib OOKOBOW M MOJTHONW TMOBEPXHOCTH. Y CEYEHHBIM KOHYC: 00pa3yroIie u
BBICOTA; OCHOBaHUA U OOKOBAsi TOBEPXHOCTh.

Chepa m map: ueHTp, paauyc, AUAMETP; IUIONIAJb IMOBEPXHOCTU CQEPBHI.
B3anmHoe pacnonokenue chepbl M TUIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
10 hL CHEpHI.

N300paskeHne Ten BpalieHus Ha MIIOCKOCTH. Pa3BépTka muimuHapa U KOHyCA.

KoMOuHanuu ten BpallleHuss ¥ MHOTOIPaHHUKOB. MHOTOIpaHHUK, OMMCaHHBIN
oko1o cdepsl; cepa, BIUCAaHHAS] B MHOTOTPAHHUK, UITK TEJIO BPAIICHHUS.

[Tonsitue 06 06béMe. OcHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 006 oOBEME
MPSIMOYTOJIBHOTO TIapaJijIesienuiena u cueAcTBus u3 He€. O0bEM muiIuHIpa, KOHYyCa.
O06BEM mapa u miomaas chepsl.

[TonoGupie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIy IUIOIIASIMU
MOBEpPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

Ceuenust nuiauHIpa (mapamiesibHO U NEPHIEHIUKYIIIPHO OCH), CEYEHHUS KOHYyCa
(mapajuienbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY ), CEUEHUS 11apa.

BeKkTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctd U B npocTpaHcTBe. CloKeHHE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noikeHne BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. [IpaBuno napawienenunena. Pemenue 3aiad, CBA3aHHBIX C TPUMEHEHUEM
IIPaBUJI IEUCTBUH C BEKTOpaMH. I [psMoyronbpHas cucrema KOOpAMHAT B IPOCTPAHCTBE.
Koopnunatel BexTopa. [IpocTeiiime 3anaun B KoopAUHATAX. YTOJ MEXIY BEKTOPAMHU.
CkansipHoe TMpOU3BEJCHUE BEKTOPOB. BbluucieHHe YIiIoB MeEXAy MPSMBIMU U
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IJIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIM METOJ NPU PELICHUWH T'€OMETPHUUYECKUX
3a7ad4.
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INNIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yNbTaThl OCBOCHHS TMPOTPaMMbl y4eOHOTO IpeaMera
«MareMaTuka» XapaKTepU3yIOTC:

I'paxxnanckoe BociMTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMN O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCcTBa, MPEACTaBICHUEM O MaTeMaTHYECKUX
OCHOBax  (YHKIIMOHUPOBAHUS  PA3UYHBIX  CTPYKTYp, SBJICHUH, MPOLEIYP
TPaXIAHCKOTO 001IecTBa (BHIOOPHI, OMPOCH U TIP.), YMEHUEM B3aMMOJICCTBOBATH C
COIMAIBHBIMUA MHCTUTYTaMHU B COOTBETCTBHUH C UX (YYHKIIMSIMU ¥ HA3HAYCHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPaKIAHCKOW HUJICHTUYHOCTH, YBAXKEHUS K
MPOUIJIOMY M HACTOSIIIEMY POCCUMCKOM MAaTeMaTHUKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATHKOB U POCCHMCKOM MaTeMaTUYE€CKOM LIKOJIbI, K
WCIIOJIb30BAHUIO DJTHUX JOCTIDKCHMA B JAPYIMX HayKax, TEXHOJOTUsAX, cdepax
SKOHOMHUKH.

JyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUEM JyXOBHBIX IIEHHOCTEH POCCHUICKOTO Hapoa; CHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUSA, ATUYECKOTO MOBEJCHHUS, CBS3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMKEHUN HAYKHU U JEATEIbHOCThIO YUYEHOTO; OCO3HAHUEM JIUMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOMUHMBOTO Oy IyIIIETO.

JcTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHUEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHUH, PACCYKICHUI; BOCTPHUUMYHBOCTHIO K
MAaTEMaTHYECKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

du3znyeckoe BOCNIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS TPUMEHSITh MaTEMaTUUECKUE 3HAHUSI B UHTEpecax
3I0POBOTO M 0E€30IMacHOT0 o0pa3a >KM3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY
3I0pPOBBIO (3I0POBOE MHTaHUE, COATAHCHUPOBAHHBIA PEXKUM 3aHATHM M OTAbIXA,
peryysipHas (¢u3MYecKass aKTUBHOCTH); (PU3MYECKOIO COBEPIICHCTBOBAHUS, IPHU
3aHATHUSX CIIOPTUBHO-03I0POBUTEIBHOMN JICSITEILHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TpPYyAy, OCO3HAHHEM LIEHHOCTH TPYIOJIO0OUS; HUHTEPECOM K
paznu4dHbIM chepam MpodheCCUHOHATBHON TSI TEIbHOCTH, CBSI3aHHBIM C MATEMATUKOHN H
e€ MPUJIOKEHUSIMU, YMEHHUEM COBEpIIIaTh OCO3HAHHBIN BBIOOP Oy IyIIiel mpodeccun u
pea30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TUIAHBI, TOTOBHOCTBIO U CIIOCOOHOCTHIO K
MaTEeMaTUYECKOMY OOpa30BaHUIO M CaMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH KU3HU;



FOTOBHOCTBIO K AaKTMBHOMY YYacTHI0 B PEIICHHM NPAKTHYECKUX 3a1ad
MaTeMaTU4YECKOW HAMPABIECHHOCTH.

IKOJOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO  JKOJIOTMYECKON KyJbTYpbl, IOHMMAHUEM BIHSHUSA
COLMAJIbHO-DKOHOMHYECKUX ITPOLIECCOB HA COCTOSIHUE INPUPOAHOM M COLMAIBHOU
Cpelibl, 0OCO3HAHKHEM TJI00abHOTO XapaKTepa SKOJOTHYECKUX TPOoOIeM; OpueHTalren
HAa MpPUMEHEHHWE MaTeMaTUYeCKUX 3HaHWM JJid peuieHus 3ajady B o0sactu
OKpY>Kalolllel Cpelbl, IUIAHUPOBAaHUA TMOCTYNIKOB W OLEHKM HX BO3MOXHBIX
IIOCJEACTBUHN ISl OKPYKAIOIEN CPELBI.

IleHHOCTH HAYYHOI'0O NMO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHUEM MaTeMaTHYEeCKOM
HAyKH Kak c(epbl YeTOBEUECKON AEATeIbHOCTH, TANOB €€ Pa3sBUTH U 3HAYUMOCTHU
JUISl Pa3BATHSI LIUBUIIM3ALMK; OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKH U MaTEMaTHYECKON
KYJIbTYPOU KaK CPEJACTBOM IO3HAHUS MUPA; TOTOBHOCTBIO OCYILIECTBIIATH IPOCKTHYIO
Y UCCIIEN0BATENbCKYIO JEATEIbHOCTh MHANBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeamMeTHbie pe3yiabTaThl OCBOEHHUS MPOTPAMMBI y4eOHOTO TIpeIMeTa
«Marematuka XapaKTEPHUIYIOTCS OBJIaJICHUEM YHUBEPCATHHBIMA
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHLIMU OClCIBUIMU.

1) Vuusepcanvuvie noznaeamenvusie oeiicmausi, obecneuusarom opmuposanue
0a308bIX KOCHUMUBHBIX NPOYECcco8 odyuarwuxcsi (oceoenue Memooo8 NO3ZHAHUS
OKpYJHCaouieco Mupa, HpUMEHeHUue JI02UYECKUX, UCCLe008amenbCKUX onepayutl,
yMeHuti pabomams ¢ uHgopmayuei).

ba3oBble 1ornyeckue 1eicTBUNA:

e BBISBIIATH W XapaKTepU30BaTh CYIICCTBEHHBIC MPHU3HAKA MaTEMaTHYECKHX
00BEKTOB, MOHSATUH, OTHOIICHUI MEXy MOHIATHIMH; (OPMYIUPOBATH OMPEACICHUS
MOHSTUH; yCTaHABIMBAThH CYIIECTBEHHBIA MPU3HAK KIIACCU(DUKAIIUN, OCHOBAHMS JIJIS
00001IIeHNS ¥ CpaBHEHUS, KPUTEPHUH IMPOBOJIUMOTO aHAJIH3a,;

e BOCHPHUHHUMATH, (OPMYJIHPOBaTH H  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, CIMHUYHBIE, YaCTHBIE M OOIIHE; YCIOBHBIC;

e BBISBJISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3H U TPOTUBOPEUHS
B (¢akTax, NaHHBIX, HAONIOJCHHUSIX W YTBEPXKACHUSIX, MpeasiaraTh KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

e JICNIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX U
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTUH;



10

e TPOBOJUTH CAMOCTOSATEIHHO JOKA3aTEIHCTBA MATEMATHUECKHUX YTBEPIKICHHIMA
(mpsiMbIe W OT MPOTHBHOIO), BHICTPAMBATH apTyMEHTAIIMIO, TIPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYKICHHUS U BBIBOIBL;

e BBIOMpaTh CcHoco0 pemieHus ydeOHOW 3adaun (CpaBHMBATh HECKOJIBKO
BapUAHTOB PEIICHMS, BEIOMPATh HaMOOJee MOAXOMSAIINA C YIETOM CaMOCTOSITEIHHO
BBIJICTICHHBIX KPUTEPHEB).

Bba3oBble nccienoBarejbcKkue 1eMCTBUSA:

e HCIIOJIb30BAaTh BOIPOCHI KaK HMCCIICOBATEIbCKANM HMHCTPYMEHT IO3HAHUS;
dbopMyIHpPOBaTH BOMIPOCHI, PUKCHUPYIOIINE TPOTHBOPEUHE, MPOOIEeMy, yCTaHABINBATh
UCKOMOE€ M JaHHOe, (OpPMHpPOBATH THIOTE3Yy, apTyMEHTHUPOBATH CBOIO MO3HUIIHIO,
MHEHHUE;

e TPOBOJUTH CAMOCTOSATEIHHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIIET0BaHNE
M0 yYCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTW4ecKOro OOBEKTa, SIBICHHS, Ipoliecca,
BEISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHu, SIBJICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENHHO (POPMYITHPOBATH OOOOICHUS W BBIBOJABI IO PE3ybTaTam
IPOBEAEHHOTO HAOIIOIEHUS, HCCIIEIOBAaHMS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB M OOOOIIICHUI;

e TMPOTHO3WPOBATH BO3MOXKHOE pAa3BUTHE TMPOIECCA, a TAKXKE BBIABUTATH
MIPEANOJIOKEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

e BBIABIATH AePUIMTHI HHPOPMAIUH, TaHHBIX, HEOOXOAMMBIX ISl OTBETA Ha
BOTIPOC | TSI PEIICHUS 3a]1a4H;

e BBIOMpaTh MHGOPMAIINIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHGOPMAINIO PA3TUIHBIX BUIIOB U (POpM
NIPEICTaBJICHNUS,

e CTPYKTypHpOBaTh MH(POPMAIUIO, MPEACTABIATh €€ B PasIUYHBIX (PopMax,
WLUTIOCTPUPOBATH TpapuuecKH;

e OIICHUBATH HaJEKHOCTD uHbopmauu o CaMOCTOSATEILHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie  KOMMYyHUKamueHwle  Oelicmeus,  o0becneuusarom
ChOPMUPOBAHHOCIb COYUATLHBIX HABLIKOS 00YUAIOUUXCSL.
OOmenne:

e BOCIPUHUMATH U (OPMYITUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBHUSIMU U
HEJISIMHA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO X0y PEIIeHHs 3a]Ja4l, KOMMEHTHPOBATh
TIOJTyYEHHBIA Pe3yJIbTaT;

e B X0Je 00CYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMHI,
poOJIeMBI, pelIaeMOi 3a/1auu, BRICKA3bIBATh WU, HAIICJIEHHBIC HA MTOUCK PEIICHUS;
COTIOCTABJISAITh CBOM CYXXACHHSI C CYXICHHUSMH JAPYTUX YYaCTHUKOB JHAJIOTa,
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0oOHapyXUBaTh Pa3IMUUe U CXOJICTBO MO3UIIMIL; B KOPPEKTHOU popme hopMyIupoBaTh
pa3HOIJIACHsl, CBOU BO3PAKEHUS;

e TMPEACTABIATH PE3YJIbTaThl PEIICHUS 3aJla4M, SIKCIIEPUMEHTA, UCCIEA0BaHUS,
IPOEKTa; CaMOCTOSITENIbHO BBHIOMPATh (opMar BBICTYIJICHHS € Y4€TOM 3ajad
NpEe3eHTALNN U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

e TOHUMMATh U HUCIMOJIH30BATH MPEUMYIIECTBA KOMAHIHOW M MHAUBUAYAJIbHOM
paboThI NP pelIeHNH y4eOHbIX 3a]]a4; IPUHUMATH 11eJIb COBMECTHOMU JIESITEIbHOCTH,
IUTAHUPOBATh OPTaHU3aIMI0 COBMECTHOM paboOThl, pacmpeAensiTh BUAbl pPadoT,
JIOTOBapUBAaThCs, OOCYXXJaTh MHPOLECC M Pe3yJbTaT padoThl; 0000HIaTh MHEHHS
HECKOJIbKHX JIIOJIEH;

e YYacTBOBaTh B IPYIIOBBIX (popMax paboThl (0OCYykAeHUS, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U MHBIE); BBIIOJHATH CBOIO YaCTh pabOThI U KOOPIUHUPOBATH
CBOM JICUCTBUSA C IPYTMMH YJI€HAMH KOMAaH/[Ibl; OLIEHUBATh KAYECTBO CBOETO BKJIAJa B
0O IPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOCHCTBHSIL.

3) YVnueepcanvuvie pecynamusnsie oeticmsus, obecneuugaom Gopmuposanue
CMBLCIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCU.

Camoopranusanus:

e COCTaBJIATH IUJIaH, AJITOPUTM PEILICHUS 3a/1a4d, BEIOUPATh CIOCO0 PEIICHHUS C
y4E€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATH U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOUM MHPOPMALIUU.

CaMOKOHTPOJIb:

e BIQJCTh HABBIKAMU T[IO3HABATEIbHOW peIEKCMH Kak  OCO3HAHUS
COBEpIIAeMbIX JEHCTBUII U MBICIUTENIBHBIX MPOIECCOB, UX PE3YyJbTaTOB; BIAJAETh
crnoco0aMu CaMOMPOBEPKHU, CAMOKOHTPOJISI TMpollecca U pe3ysibTaTa pelieHus
MaTeMaTUYeCKOM 3a/1auu;

e TPEABUIETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MIPU PEIICHUH 3a/1a4H,
BHOCHTb KOPPEKTHBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIIEHUBATh COOTBETCTBHE PE3YJIbTATA IIEJIU U YCIOBUAM, OOBSCHATH MPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHMSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OUIMOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

IHPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OHCpI/IpOBaTB MMOHATUAMM: TOYKA, IIPpAMAsd, IINIOCKOCTD.

HpI/IMCH}ITB AKCMOMEBI CTCPCOMCTpUMN MW CICACTBUA H3 HHUX IIPpH PCIICHHUUA
TCOMCTPHUUICCKUX 3aJiay.
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OmneprpoBaTh NOHATUAMU: NAPATUIETLHOCTD U MEPHEHIUKYISIPHOCTD MPSIMBIX U
IIJIOCKOCTEMN.

KnaccuduuupoBaTb B3aMMHOE paCHOJIOKEHUE TMpPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh NOHITUSAMU: ABYTPAHHBIN YroJj, TPaHU JBYIPAaHHOTO yria, pedpo
JBYTPAHHOI'O YIJIa; JIMHEHHBINA YToJl IBYTPaHHOTO yIia; IpagyCHas Mepa IByIpaHHOTO
yria.

OnepupoBarh MOHATUSIMHM: MHOTOIPDAHHUK, BBIMYKJIbIA W  HEBBITYKJIbINA
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABUIIbHBIN MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (MHUpamMuaa; MpHU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccuduimpoBaTe MHOTOTpaHHUKH, BBIOMpPAas OCHOBAHUS JUIsl KilacCU(UKALUU
(BBIMTYKJIbIE U HEBBITYKJIbIE MHOTOI'PaHHUKH; PABUIIbHBIE MHOTOIPAHHUKHU; TIPSMBIE U
HAKJIOHHBIE PU3MBI, apalIeIeUIEIb]).

OmneprpoBaTh MOHATHIMH: CEKYIIas INIOCKOCTh, CEY€HNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, HCII0JIb3YSl METO] CJIEOB.

CTpouTh CE4YeHHsT MHOTOTPAHHUKOB METOJOM CJIEA0B, BBINOIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUI CBEpPXY, COOKY,
CHM3Y.

Pemarp 3amaun Ha HaxOKJ€HUE N€OMETPUUECKHUX BEJIWYUH 10 00pa3laMm WiH
aIrOpUTMaM, IMPUMEHSS M3BECTHbIE AHAIUTUYECKUE METOAbl IPHU PEIICHUU
CTaHJapPTHBIX MaTEMaTHUYECKHUX 3a7a4 HAa BBIYHUCICHHE PACCTOSHUI MEXAY ABYMs
TOYKAMH, OT TOYKHU JI0 MPSAMOM, OT TOYKHU [0 TJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS
IPSIMBIMHU.

Pemarp 3amaun Ha Hax0KJI€HUE N€OMETPUYECKHUX BEJIWYUH 10 00pa3laMm WiH
aIrOpUTMaM, IMPUMEHSS W3BECTHbIE AHAIUTUYECKUE METOAbl IPU PELICHUU
CTAaHIApPTHBIX  MaTeMaTHYEeCKMX  3aJad Ha  BBIUMCJICHHE  YIJOB  MEXAY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU, MEKIY MPSIMON U TIIOCKOCTHIO, MEXKAY MIIOCKOCTSIMH,
JIBYTPaHHBIX YTJIOB.

Boruncnate 00bEMBI M IUIOIIAIM MOBEPXHOCTEM MHOIOTPaHHUKOB (IpHU3Ma,
NUpaMuJa) ¢ IpUMEHEHHEM (OPMYJI; BBIYUCIATh COOTHOLIEHHS MEXKAY IUIOMIaIIMU
MOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OmneprpoBaTh NOHATUAMU: CHMMETPHUS B POCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh
CUMMETPUH; UEHTP, OCh U IUNIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBATb UM HMHTEPIPETHUPOBATH MH(MOPMALUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKHUX (Urypax, MPEACTABICHHYI0 Ha dYepTexax U
pPHUCYHKaXx.
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[TpumensTh reomMeTprueckre (PaxKThl sl PEHICHHUsS] CTEPEOMETPUUECKUX 3ajad,
IIPEAIIOJIATraoIIMX HECKOJIBKO IIaroB PEIICHHUs, €CIIM YCIOBHs IPUMEHEHUS 3a/1aHbI B
SBHOU opme.

[IppuMensaTs  mpocTEWIIME  IPOTPAMMHBIE  CPEACTBA W DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAMTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOJIE U KU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBIE 3HAHUS HA NPAKTUKE: AHAIM3UPOBATH pPEalbHBIC
CUTyallUH M IIPUMEHSTb W3yYEHHBIE IIOHATUSA B IIPOLECCE IIOUCKA PELICHUs
MaTeMaTH4ecku cHOpMyIUPOBAHHON MPOOIIEMbI, MOACTUPOBATH PEATbHBIE CUTYALIUN
Ha SA3BIKE T'€OMETPUHU, HCCIEAOBATH IIOCTPOEHHBIE MOJEIM C HCIOJIb30BAHUEM
reOMETPUYECKUX MOHATUH M TEOpEM, ammapara aireOphl; pelaTh MPaKTHUYECKHUE
3a/1a41, CBSI3AHHBIE C HAXOXKAECHUEM I'€OMETPUYECKUX BEITUYMH.

11 KJIACC

OnepupoBaTh MOHATUSIMH: UWIMHAPUYECKAs] TMOBEPXHOCThb, OOpa3ylolme
UJIMHAPAYECKON TMOBEPXHOCTH;, ITUIMHAP; KOHUYECKAss TTOBEPXHOCTh, 00pa3yIOIIHe
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpaieHus (IMIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLIECHUS.

KnaccudunmpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA, BBICOTA
CEerMEeHTa; MIApPOBOW CJIOM, OCHOBaHHWE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Boruucasats 00bEMBI U ITOIIA/IM TOBEPXHOCTEH TEJ BpallleHUs, TeOMETPUUECKUX
TEeJ ¢ MPUMEHEeHUEM (popMyI.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BIHCAHHBIA B C(epy M OMMCAHHBIN
oxoJ10 cdepsr; cepa, BMCaHHAS] B MHOTOTPAHHUK WK TEJIO BPAIICHUS.

BbluucasTh COOTHOIICHMS] MEXIY IUIOMAASMU MOBEPXHOCTEH U 0OBEMaMu
MOJIOOHBIX TEJI.

N300pakath u3ydaembie (UTYpBl OT PYKH W C TPUMEHEHHEM TIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BrinonHsaTh (BBIHOCHBIE) MIIOCKUE YEPTEHKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILLICHUS.

W3BnekaTh, WHTEPIPETUPOBATH U  TPEoOpa3oBbIBaTh HHPOPMANHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (DUTypax, MPEACTABICHHYI0 Ha dYepTekKax H
PUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.
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BoInonHATE AEHCTBUA CIOXKEHHS BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKECHHS
BEKTOpa Ha YHUCJI0, OOBACHATh, KAKUMU CBOMCTBAMHU OHU 00J1a/1a10T.

[IprMeHSTH MpaBUIIO Mapasuiesenune/na.

OmneprpoBaTh MOHATHSAMH: JACKApPTOBbI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJb BEKTOpa, pPABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJd MEXIY
BEKTOpaMH, CKaJsIpHOE MPOU3BEIACHHUE BEKTOPOB, KOJJIMHEAPHbIE U KOMIUIAHAPHBIE
BEKTOPBHI.

HaxonuTe cymMMy BEKTOPOB U NPOU3BENEHHE BEKTOpa Ha YHCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJsIpHOE MPOU3BEJECHUE, pACKIaAbIBaTh BEKTOp IO JABYM
HEKOJJTMHEAPHBIM BEKTOpaM.

3agaBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBOM CUCTEME KOOPIUHAT.

[IpumensTh reoMeTprudeckre (pakThl sl peIIeHUs] CTEPEOMETPUIECKUX 3a/1a4,
IPENoJIararoluX HECKOJIBKO MIAaroB PEIICHHUs, €CIIM YCIOBUS MPUMEHEHUS 3aJJaHbl B
SBHOU (hopMme.

Pemarp mpocreiiiine reoMeTpUyYecKHe 3aJadyd HAa NPUMEHEHHE BEKTOPHO-
KOOPIWHATHOTO METO/IA.

Pemrate 3a1aun Ha JOKA3aTEILCTBO MATEMAaTHUECKUX OTHOLICHUN M HAXOXKACHUE
TreOMETPUUECKUX BEIMYMH MO 00pasliaM WJIM aJIropuTMaMm, MPUMEHSS U3BECTHBIC
METO/IbI TP PEIICHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a]1a4.

[IpuMeHsTH  MpOCTEWIIME  MPOrpaMMHBIE  CpPEeICTBA U DIIEKTPOHHO-
KOMMYHHUKAIIIOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3a/1a.

[IpuBOANTE MIPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEN B MPUPOE U JKU3HHU,
pacro3HaBaTh MPOSBIECHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TONydYeHHbIE 3HAHMUS HA TPAKTUKE: AHAJU3UPOBATH pPEaJbHBIC
CUTyallud W TIPUMEHSTHh U3yYeHHbIE TOHATHS B IMpOIecce IIOUCKAa pEeUIeHUs
MaTeMaTH4ecKu C(OPMYIMPOBAHHON MPOOIEMBI, MOACTUPOBATh PeaibHbIE CUTYAIHH
Ha S3bIKE TEOMETPHUM, HCCIEeNOBaTh IOCTPOCHHBIE MOJENU C HCIOJIb30BAHUEM
TreOMETPUUECKUX TOHATHA M TEopeM, ammapaTra aiareOpbl, pemaTh MpPaKTHYEeCKHe
3aJ]a4M, CBA3aHHBIC C HAXOXKJACHUEM I'€OMETPUUYECKUX BEJINYMH.



15

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM JyeKTpoHHbIe (LM poBbIE)
Koutpouabubie | IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThbI
1 Brenenue B ctepeoMeTpuio 10 0 0 https://ege.sdamgia.ru/test?id=16686391
https://resh.edu.ru/subject/17/
2 [IpsiMbI€ ¥ TIIOCKOCTH B 12 1 0 https://ege.sdamgia.ru/test?id=16686391
npoctpancTse. [lapamienbHOCTb https://resh.edu.ru/subject/17/
MPSMBIX U TIIOCKOCTEH
3 [eprieHAUKYISIPHOCTH MPSMBIX U 12 0 1 https://ege.sdamgia.ru/test?id=16686391
IJIOCKOCTEM https://resh.edu.ru/subject/17/
4 VYTabl MEXIY OPSIMBIMUA U 10 1 0 https://ege.sdamgia.ru/test?id=16686391
IJIOCKOCTSIMU https://resh.edu.ru/subject/17/
5 MHororpaHHUKH 11 1 1 https://ege.sdamgia.ru/test?id=16686391
https://resh.edu.ru/subject/17/
6 OO0BEMBI MHOTOTPaHHUKOB 9 1 1 https://ege.sdamgia.ru/test?id=16686391
https://resh.edu.ru/subject/17/
7 [ToBTOpeHue: ceueHus, pacCTOSIHUS U 4 1 0 https://ege.sdamgia.ru/test?id=16686391
YTJIBI https://resh.edu.ru/subject/17/
OBUIEE KOJIMYECTBO YACOB I10 68 5 3
I[MTPOI'PAMME
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11 KJIACC
KoanuecTBO 9acoB
HaumeHoBaHue pa3ie/ioB U TeM JuieKTpOoHHbBIE (UG pPOBbIE)
Ne ni/m Kontpoabubsie  IlpakTHueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 T 12 0 1 https://ege.sdamgia.ru/test?id=16686391
¢/1a BpatlieHiA https://resh.edu.ru/subject/17/
.. https://ege.sdamgia.ru/test?id=16686391
2 Ob1Emb1 TeN > ! ! https://resh.edu.ru/subject/17/
BekTopbl u KOOpAMHATHI B https://ege.sdamgia.ru/test?id=16686391
3 10 1 1 .
MIPOCTPAHCTBE https://resh.edu.ru/subject/17/
4 [ToBTOpenue, 060061IeHNE, . | 0 https://ege.sdamgia.ru/test?id=16686391
cucTeMaTu3alus 3HaHu! https://resh.edu.ru/subject/17/
OBIIEE KOJIMYECTBO YACOB I10 14 3 3

I[TPOITPAMME
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ITOYPOYHOE INTAHUPOBAHHE

10 KVIACC
KoaunyecTBo 4yacos
Ne Kontpo | IIpaktu Aara DJIeKTPOHHbIE IH(PPOBLIE
Tema ypoka Bce usyde
n/n JbHBbIE | YecKHe o0pa3oBaTe/IbHbIE PeCypChI
ro padoTel | padoThl i

1 OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, IPSIMast, IIIOCKOCTb, 1 0 0
npoctpaHcTBo. [IpaBuia n300pakeHus: Ha PUCYHKAX:
U300pakeHHsI TUTOCKOCTEH, MapasuIeNbHbIX MPSMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

2 [TonsTus: nepecekaronuecs MIOCKOCTH, MEPECEKAOIIUECS TpsiMast 1 0 0
U IJIOCKOCTh

3 [MonsTus: nepecekaromuecs MIOCKOCTH, EPECEKAIOLIUECs IpsMast 1 0 0 https://ege.sdamgia.ru/test?id=
¥ INIOCKOCTh 16686391

4 3HaKOMCTBO C MHOTOT'paHHUKaMH, H300paKeHHEe MHOTOI'PaHHUKOB 1 0 0
Ha PUCYHKaX, Ha MPOEKLMOHHBIX YepTexXax

5 HauanbHble cBefieHHs 0 KyOe U MUpaMue, X pa3BEPTKU U 1 0 0
mojenu. CeueHus MHOTOTPaHHUKOB

6 HauvanbHble cBeleHNs 0 KyOe U MupamMuie, uX pa3BEPTKU U 1 0 0 https://ege.sdamgia.ru/test?id=
mozenn. CeueHnss MHOTOTPaHHHKOB 16686391

7 [MoHsiTHE 00 aKCMOMATUYECKOM TIOCTPOSHHU CTEPEOMETPHUH: 1 0 0 https://resh.edu.ru/subject/17/
AKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX

8 [TonsiTe 06 aKCMOMATHYECKOM IMTOCTPOCHHUH CTEPEOMETPHH: 1 0 0
AKCHOMBI CTEPEOMETPUH U CIEJCTBHSI U3 HUX

9 [TonsiTe 06 aKCMOMATHYECKOM IMTOCTPOCHHUH CTEPEOMETPHH: 1 0 0
AKCHOMBI CTEPEOMETPUH U CIEJCTBHSI U3 HUX

10 [TonsiTrie 06 akcHOMaTHUYECKOM MOCTPOESHUU CTEPEOMETPHH: 1 0 0 https://ege.sdamgia.ru/test?id=
AKCHOMBI CTEPEOMETPHH H CIIC/ICTBUS U3 HUX 16686391

11 B3anmHoe pacnosioskeHre npsiMbIX B TPOCTPAHCTBE: 1 0 0
HepeceKaroInecs], MapauieNbHbIC U CKPEIIMBAIONINECS IPSIMbIe

12 [TapannenbHOCTh NPSIMBIX U IJIOCKOCTEHW B MPOCTPAHCTBE:! 1 0 0 https://ege.sdamgia.ru/test?id=

napajulebHbIC NIPSMbIE B IPOCTPAHCTBE; MAPAIUICIIBHOCTD TPEX
IPSAMBIX

16686391
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13 [TapannenbHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: 1 0 0
[TapamienbHOCTh IPSIMOM U INIOCKOCTH
14 Yrbl ¢ COHapaBJIE€HHBIMH CTOPOHAMM 1 0 0
15 Yron MeXIy IpsSMBIMH B TIPOCTPAHCTBE 1 0 0 https://ege.sdamgia.ru/test?id=
16686391
16 Yron Mexay npsiMbIMU B MPOCTPAHCTBE 1 0 0
17 [TapamenbHOCTB IJIOCKOCTEHN: ITApaJUICIbHbIE INIOCKOCTH 1 0 0
18 CBoiicTBa mapauIeIbHBIX MIOCKOCTEMH 1 0 0 https://resh.edu.ru/subject/17/
19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HA TIIOCKOCTH: 1 0 0
TeTpa’ap, Ky0, mapajuieseIuIe T
20 ITocTpoeHue ceueHni 1 0 0
21 [TocTpoenue ceueHuit 1 0 0
22 KonTtponbnas pabora o teme "[IpsiMpie u TIIOCKOCTH B 1 1 0
npoctpaHcTie. [lapamienbHOCTh NPSIMBIX U TIOCKOCTEN"
23 [leprieHAMKYASAPHOCTH MPAMOU U TIIOCKOCTH: MEPIICHANKYISIPHBIE 1 0 0
IpsIMbIE B IPOCTPAHCTBE
24 [TpsiMble apajie/IbHbIE U MEPIEHINKYIAPHBIE K TUIOCKOCTH 1 0 0 https://ege.sdamgia.ru/test?id=
16686391
25 [IpsiMble mapaisIenbHbIe U MEPIEHANKYIISIPHBIE K MIIOCKOCTH 1 0 0
26 [Tpr3HaK nepneHIMKYJISIPHOCTH IPSIMOM U TIJIOCKOCTH 1 0 0
27 [Tpr3HaK nepneHIMKYJISIPHOCTH NPSIMOM U TIJIOCKOCTH 1 0 0
28 Teopema o TpsSMOH MEPIICHIUKYIISIPHOM IOCKOCTH 1 0 0 https://ege.sdamgia.ru/test?id=
16686391
29 Teopema 0 mpsiMON NEPICHANKYJISPHON MIIOCKOCTH 1 0 0
30 Teopema o npsAMOH NepIEHANKYIIIPHON INIOCKOCTH 1 0 1
31 [leprieHAMKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 1 0 0
IJIOCKOCTH, PACCTOSIHUE OT IPSMOM /10 INIOCKOCTU
32 [TeprieHIUKYIISIp ¥ HAKJIOHHBIC: PACCTOSTHUE OT TOYKH JI0 1 0 0 https://ege.sdamgia.ru/test?id=
IUIOCKOCTH, PACCTOSIHUE OT MPSMO# JI0 MIOCKOCTH 16686391
33 [leprieHAMKYJSIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 1 0 0
IJIOCKOCTH, PACCTOSIHUE OT IPSMOM /10 INIOCKOCTU
34 [leprieHAMKYJISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 1 0 0
IJIOCKOCTH, PACCTOSIHUE OT IPSMOM /10 INIOCKOCTU
35 YTJbl B IPOCTPAHCTBE: YIOJI MEKY IPSIMOM U TNIOCKOCTHIO 1 0 0 https://resh.edu.ru/subject/17/
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36 JIByrpaHHbIi yroJi, JMHEHHBIA YToJl IBYTPAHHOTO YIJIa 1 0 0
37 JIByrpaHHBIN yroJl, TMHEHHBIA yroj JBYTPAaHHOTO YTiia 1 0 0 https://ege.sdamgia.ru/test?id=
16686391
38 [leprieHAMKYASAPHOCTD MJIOCKOCTEH: TPU3HAK 1 0 0
NEPNEHIUKYISIPHOCTH ABYX IIOCKOCTEN
39 [leprieHAMKYASAPHOCTD MIIOCKOCTEH: TPU3HAK 1 0 0
NEPNEHIUKYJSIPHOCTH ABYX IIOCKOCTEN
40 [leprieHAMKYASAPHOCTD MJIOCKOCTEM: TPU3HAK 1 0 0
NEPNEHIUKYISIPHOCTH ABYX IIOCKOCTEN
41 Teopema o0 TpEX nepneHANKYJIIpax 1 0 0
42 Teopema o Tpéx nepneHaAnKyIIpax 1 0 0 https://ege.sdamgia.ru/test?id=
43 TeopeMa 0 TpEX NepHEHANKYIISIPAX 1 0 0 16686391
44 KoHnTtponbHas padota mo Temam "[leprneHauKyIsspHOCTb TPSIMBIX U 1 1 0
1ockocTei" u "YTibl MeXAY IPSIMBIMU M TNIOCKOCTSIMH"
45 IToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPaHHHUKA, 1 0 0
BBIIYKJIbIE U HEBBIITYKJIbIE MHOTOIPaHHUKU; Pa3BEPTKA
MHOTOI'paHHHMKA
46 [Mpu3ma: n-yronbHas Ipu3Ma; TpaHd ¥ OCHOBAHUS [TPU3MBI; 1 0 0 https://ege.sdamgia.ru/test?id=
npsiMast ¥ HaKJIOHHAs IIPU3MBI; OOKOBas U IOJIHAS TOBEPXHOCTD 16686391
PU3MBI
47 [Tapannenenunen, NpAMOYToJIbHBIN TapauIeICUIE] U €ro 1 0 0 https://ege.sdamgia.ru/test?id=
cBOiicTBa 16686391
48 [Inpamupa: n-yroiapHas NUpaMujia, TpaHU U OCHOBAHUE 1 0 0 https://ege.sdamgia.ru/test?id=
UPaMU[IbI; OOKOBAs U TIOJTHAS IOBEPXHOCTH [THPAMHUIBI; 16686391
IpaBUIbHAS U yCeUEHHAsi TUpaMuaa
49 [IpaBHUIbHBIE MHOTOI'PAaHHUKU: ITOHATUE IIPABUIIBHOIO MHOIOI'PaH- 1 0 0
HUKA; paBWJIbHAs IPU3Ma U IpaBUIIbHAS MMPaMKJIA; IpaBUIIbHAsS
TPEyToJibHas MUPaMUJA U IPABUIIBHBIA TETpadip; KyO
50 [IpencrasieHue o NpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTA3p, 1 0 0
JOJEKa’Ip U UKOCAIP.
51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, 1 0 0

IPSIMOM, TNIOCKOCTU. DJIEMEHTH CAHMMETPUH B MHpaMUAaX,
napajuienenuneaax, NpaBUiIbHbIX MHOTOTPaHHUKAX
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52 BeruncieHne 371eMeHTOB MHOTOTPaHHHUKOB: pEOpa, naroHau, 1 0 1 https://ege.sdamgia.ru/test?id=
YIIIBI 16686391
53 [Tnomaas GOKOBOM MOBEPXHOCTH U TTOJTHOW MOBEPXHOCTH TIPSMO 1 0 0
MPU3MBI, TUIOIIAlhb OCHOBAHUH, TeoOpeMa 0 OOKOBOI TOBEPXHOCTH
MPSMON MPU3MBI
54 [Tnomane OOKOBOW TOBEPXHOCTH U TIOBEPXHOCTH MPABUIILHON 1 0 0 https://resh.edu.ru/subject/17/
MApaMUIbI, TEOpEeMa O TUTOIaAN OOKOBOW MTOBEPXHOCTH
YCEYEHHOW MUPAMUIbI
55 KoHTposbHast pabota o teme "MHororpaHHUKH" 1 1 0
56 ITonsitue 06 00BEME 1 0 0
57 O0BEM TUpamMuIbl 1 0 0
58 O0BEM nupamMuIs! 1 0 0 https://ege.sdamgia.ru/test?id=
59 O0BEéM TUpaMHuIBI 1 0 0 16686391
60 O0BEM TUpamMuIbI 1 0 1
61 O06BEM npU3MBI 1 0 0
62 OO6BEM PU3MBI 1 0 0 https://ege.sdamgia.ru/test?id=
63 O0BEM TPU3MBI 1 0 0 16686391
64 KonTtponbHast padora no Teme "O6bEMBI MHOTOIPaHHUKOB" 1 1 0
65 [ToBTOpeHme, 0000IIeHNE cucTeMaTu3anus 3Hanuid. [locTpoenne 1 0 0
CE€YCHUI B MHOTOI'PAHHUKE
66 [ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AIMs 3HaHW. BeranucieHue 1 0 0 ) )
.. . https://ege.sdamgia.ru/test?id=
PACCTOSIHUN: M@Ky ABYMsI TOUKaMHU, OT TOUYKH JIO TIPSIMOA, OT 16686391
TOYKH 10 MJIOCKOCTH, MEXKIY CKPCIINBAIOIIMMHUCS IPSIMBIMU -
67 Hrorosast KOHTpoJIbHAs paboTa 1 1 0
68 [ToBTOpEeHmE, 0000IIEHNE CUCTEMATH3AIMs 3HaHW. BeranuciaeHue 1 0 0
YTJIOB: MEKIY CKPEIIMBAIOIIMMHUCS MPSMBIMU, MEXTY TIPSIMOM
MJIOCKOCTHIO, ABYTPAHHBIX YTJIOB, YIJIOB MEKY TIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 3
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11 KJIACC
KosnuecTBo yacoB
Hara | DuekTpoHHble nMdppoBbIE
Ne Kontpo | IlpakTn
Tema ypoka Bce- H3yue o0pa3oBaTe/bHbIE
n/n ro JIbHBbIE Yyeckue st pecypeni
padoTsl | padoThI
1 Cdepa u map: neHTp, paanyc, AMaMeTp; TIIOMIaAb TOBEPXHOCTH 1 0 0
cepsl
2 B3anmuoe pacnionokenue cepbl U TUIOCKOCTH; KacaTeJIbHAs 1 0 0 https://resh.edu.ru/subject/17
TUIOCKOCTB K cepe; moua s cepsl /
3 N3o06paxenue chepsl, mapa Ha muockoctu. CedeHus mapa 1 0 0
4 [Hunuaaprdeckas TOBEPXHOCTh, 00pa3yromuye MUIHHIPUICSCKON 1 0 0
MMOBEPXHOCTH, OCh IIWJIMHIPHYECKON TOBEPXHOCTH
5 Hunuuap: ocHOBaHUS U OOKOBas MOBEPXHOCTh, 00pasyroimas u 1 0 0 https://ege.sdamgia.ru/test?i
OCh; IJIOIIab OOKOBOM U IMOJHOM MOBEPXHOCTH d=16686391
6 N3o0pakeHune muMHaIpa Ha TUIOCKOCTU. Pa3BépTka nmumuHpa. 1 0 0
Ceuenus nunuHapa (MI0CKOCTHIO, TApAIIEILHON UITH
MEPIEeHIUKYISIPHON OCH LIMJIMHAPA)
7 Konnueckast moBepxXHOCTb, 00pa3yromire KOHHUECKON 1 0 0
MTOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOM MOBEPXHOCTH
8 Konyc: ocHOBaHME U BepIIHHA, 00pa3yIomas 1 0Ch; IJIOIMIAIb 1 0 1 https://ege.sdamgia.ru/test?i
OOKOBOH M IOJHOM NOBEPXHOCTU d=16686391
9 Y cedéHHBIN KOHYC: 00pa3yoIre U BBICOTA; OCHOBAHUS U OOKOBas 1 0 0
MTOBEPXHOCTh
10 N3o0pakeHune KkoHyca Ha MIIOCKOCTH. Pa3BépTka koHyca. CedeHust 1 0 0
KOHYyca (IUIOCKOCTBIO, TapaJliIeIbHONH OCHOBAHUIO, U TUIOCKOCTHIO,
MIPOXOSIICH Yepe3 BEpIITUHY)
11 KomOuHanwst Ten BpaleHuss 1 MHOTOTPaHHUKOB 1 0 0
12 MHororpaHHuK, OMMCaHHBIA 0K0JI0 cephl; chepa, BIUCAHHAS B 1 0 0
MHOTOTPaHHHK WJIM B TEJIO BPAILICHUS
13 [Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB TEJ 1 0 0
14 O0BEM nuIMHIpA, KOHYCA 1 0 1 https://ege.sdamgia.ru/test?i

d=16686391
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15 O0BEM mapa u tiomaab chepsbl 1 0 0 https://ege.sdamgia.ru/test?i
d=16686391
16 [TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKTY 1 0 0
TJIOIIA IIMU TTOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI
17 | KonrtposbHas padbota o remam "Tesa Bpamenus" u "O0bembl Tea" 1 1 0 https://resh.edu.ru/subject/17/
18 BekTop Ha MJIOCKOCTH M B TPOCTPAHCTBE 1 0 0
19 CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB 1 0 0
20 YMHOKEHUE BEKTOpa Ha YUCIIO 1 0 0
21 Pasnoxxenune BekTopa 110 TpEM HEKOMILIAHAPHBIM BEKTOPaM. 1 0 0
[IpaBuiio mapannenenunena
22 Perenue 3a1a4, CBI3aHHBIX C IPUMEHEHUEM IIPABHII JICHCTBHI C 1 0 1 https://ege.sdamgia.ru/test?i
BCKTOpaMHu d=16686391
23 [IpsamoyronbHasg cucTeMa KOOpJMHAT B TPOCTPAHCTBE. 1 0 0
Koopaunatsl BekTopa. [Ipocreliiue 3a1auu B KOOpIMHATAX
24 Yron mexay Bektropamu. CKalsipHOE TPOU3BEACHUE BEKTOPOB 1 0 0
25 Brruncienue yriioB Mex 1y IPSMBIMH U IIOCKOCTSIMU 1 0 0 https://resh.edu.ru/subject/17/
26 KoopanHaTHO-BEKTOPHBII METOA TP PELIEHUH FE€OMETPUUECKUX 1 0 0
3a1a4
27 KonrponsHas padora o reme "BeKkTopbl 1 KOOpAWHATHI B 1 1 0
npocTtpaHcTae"
28 [ToBTOpenue, 0000IICHNE U cUcTeMaTH3alkst 3HaHUu. OCHOBHBIC 1 0 0 https://ege.sdamgia.ru/test?i
Gburypsl, GakTel, TEOPEMBI Kypca INIAHUMETPUH d=16686391
29 IToBTOpenue, 0000IIeHNE U cUcTeMaTH3alMs 3HaHUu. OCHOBHBIE 1 0 0
(burypsl, GakThl, TEOPEMBI Kypca IIIaHUMETPUHI
30 [ToBTOpeHme, 06001IeHNE 1 cUCTEMAaTH3aIUs 3HAHUH. 3a1aun 1 0 0
TUTAHUMETPUH U METOJIbI X PEIICHHS
31 [ToBTOpeHue, 0000IICHNE U CUCTEMAaTH3allKsI 3HAHUH. 3a1aun 1 0 0 https://ege.sdamgia.ru/test?i
IUIAHMMETPUH U METOJBI HX PELIEHUS d=16686391
32 [ToBTOpeHmEe, 0000IIEHNE U cCUCTeMaTH3aus 3HaHui. OCHOBHBIE 1 0 0
¢burypsl, hakThl, TEOPEMBI Kypca CTEPEOMETPHH
33 HroroBasi KoHTposIbHAs paboTa 1 1 0
34 [ToBTOpeHME, 0000IIEHNE ¥ cHCTEMaTH3allvsl 3HAHUN 1 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 3
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YYEBHO-METOJINYECKOE OBECITEYEHUE OBPA30OBATEJILHOTO
MPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Marematuka: anredpa M Hadaja MaT€MaTHYECKOro AaHalli3a, TEeOMETpPHS.
I'eomerpus. 10-11 xmacc. bazoBwiii u yrimyonénseiii ypoBau. / Atanacsa JI.C.,
B.®. byty3oB, C.b. Kamomues u ap. AO «M3parensctBo «lIpocBerieHue.
OnexTpoHHas popma yuyeOHHUKa.

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJA

1)3uB B.I'. T'eomerpust 10-11 kmaccel. Jlumaktuueckue Mmarepuaibl. — M.:
[IpocBemenue, 2023. — 128 c.;

2) IToypounsie pazpadbotku mo reomerpuu, 10 kimace. K YMK JI.C. Artanacsna. /
Cocrt. B.A. Sposenko. — M.: BAKO, 2022. - 336 c. (B nomot1iib NIKOJEHOMY YUYUTEIIIO. );

3) Iloypounsie pa3zpabotku 1o reomerpuu, 11 kinacc. K YMK JI.C. Aranacsna. /
Cocrt. B.A. Sposenko. — M.: BAKO, 2022. - 336 c. (B nomot1iib NIKOJEHOMY YUUTEIIIO. );

4)CaakssH C.M. T'eometpus. Iloypounsie paspadotku. 10-11 xmaccer: yueo.
nocobue nns obmieobpaszosar. opranuzanuii / C.M. Caaksn, B.®. Bbyry3os. Cepus
«MTI'Y — mixone». — M.: [Ipocsemenne, 2022. — 2-e uz., nmepepad. - 232 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI
N PECYPCBI CETU UHTEPHET

1. DnexTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI, TOMYLIEHHbIE K HCIIOIb30BAHUIO
OpU peaM3allid UMEIOUIMX TOCYJapCTBEHHYIO aKKpeIUTalui o0pa3oBaTelbHBIX
IPOrpaMM Ha4yajlbHOTO OOLIEr0, OCHOBHOI'O OOIIEro, CPeHEro oouero oopa3oBaHus
npukazom MunnpocsemeHus ot 02.08.2022 Ne 653:

- Jlomamnue 3ananus. Cpennee oOmiee oopasoBanue. ['eomerpusi, 10-11 kacc.
AO «M3narensctBO «IIpocBenienuey;

- Tpenaxep «Obnako 3nanui». Maremaruka. 10 knace, OO0 «Puzuxon Jlad»;

- Tpenaxep «Obnako 3nanui». Maremaruka. 11 kinacc, OOO «Duzukon Jlad».

2. OTKpBITBIC OOIIEAOCTYyTHBIE 00pa30BaTeIbHBIE MAaTEPUANIBI, PA3MEIICHHBIC HA

UH(POPMAIIMOHHO-00PA30BATEIbHBIX MOPTATIAX:

- https://ege.sdamgia.ru/test?1d=16686391 - Peury EI'3;

- www.fipi.ru - OTKpBITBIA OaHK 3a/IaHUI IO MAaTEMATUKE;

- www.rustest.ru - deaepaabHBINA EHTP TECTHPOBAHUS;

- https://resh.edu.ru/subject/17/ - Poccuiickast anexkTpoHHas mkoja. ['eomeTpus.
10-11 xmacc;

- https://m.edsoo.ru/ - bubauorexka nuppoBOro oOpPazOBATEIBHOTO KOHTEHTA

(bubmuoteka I{OK).
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