)BEHb)

MWHUCTEPCTBO MNPOCBEIIEHMSI POCCUICKON ®EAEPALIUU
JlenapTamMeHT 00pa3oBaHusl H HAYKH Bbpsinckoii obsiacTu
Aamunnctpauus CypakeKoro panona
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PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
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PABOUYAS [IPOTPAMMA
(ID 1712699)

yueGnoro npeamera «l'eomerpust. Yray0/eHublid ypoBeHb»

s obyuatormxes 10 — 11 kiaccos

s 10kstacea cpeero odutero oOpasoBanus Ha 2023-2024 yueOHbIH 1ot

CocTaBuTellb: HayMHCHKO Harasibst AjiekceeBHa
YUHUTECITb MaTeMaTUuKH

Cypanx 2023
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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMMa mo MareMaTuKe yriayOJIEHHOTO YPOBHSI JUIsl OOYYarOMIMXCS Ha YPOBHE CPETHETO
obmiero oOpaszoBanusi paspaborana Ha ocHoBe PI'OC COO ¢ yuy€roM COBpPEeMEHHBIX MHPOBBIX
TpeOOBaHUM, NPEABABISEMBIX K MaTEeMaTH4YeCKOMY OOpa30BaHMIO, M TPAJAMLIUNA POCCHICKOTO
oOpaszoBanusi. Peanuzanusi mporpaMmbl 0 MaTeMaTHKe OOECNEYMBAET OBJIAJICHHUE KIIOYEBBIMU
KOMIIETCHIIMSIMK, COCTABJISIFOIIMMH OCHOBY JJII CaMOpPa3BUTHS W HEMPEPHIBHOTO 0Opa3oBaHWS,
IIEJIOCTHOCTh ~ OOMICKYJIBTYPHOTO, JIMYHOCTHOTO W  TO3HABAaTEJIbHOTO Pa3BUTHS  JIUYHOCTH
oOyyJaronuxcs.

B nmnporpamme mo wmareMarhke YyuYTeHbl wHaeH U TonoxeHus «KoHuenuum pa3BUTHSA
MareMaTrudeckoro ooOpas3oBanus B Poccuiickoii ®Depepanum». B COOTBETCTBMM ¢ Ha3BaHUEM
KOHIENIIMN MaTeMaTU4YecKoe 0O0pa3oBaHME MOJIKHO, B YACTHOCTH, pelIaTh 3aqady oOecredeHHs
HEOOXOJUMOT0 CTpaHe YuciIa OO0ydaroluXcs, MaTeMaThyecKas MOATrOTOBKAa KOTOPBIX JOCTaTOYHA
JUIsT  TIPOJIOJDKEHUST O00pa3oBaHUsS MO Pa3IMYHBIM  HANpPABJICHUSAM, BKIIOYas MIPETOJaBaHUE
MaTEeMaTHKH, MaTEeMAaTUYECKUE HCCIICOBaHUs, padoTy B cdepe MHDOPMANMMOHHBIX TEXHOJIOTHHA H
IpYyTHX, a Takxke oOecnedeHus  JUIS KaXAO0ro OOyYaroIierocs BO3MOXHOCTH —JTOCTHIKCHHS
MaTeMaTUYeCKOU MOATOTOBKM B COOTBETCTBUM C HEOOXOJIUMBIM €My YpoBHEM. MIMEHHO Ha pelieHue
9THX 33]]a4 HaIlEJICHa ITporpaMMa 10 MaTeMaTHKE YIITyOJIEHHOTO YPOBHSL.

B snoxy mudposoit Tpanchopmammu Bcex cdep YeTOBEUESCKON NEATEITHPHOCTH HEBO3MOXKHO
CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpOIIed MareMaTH4YeCKOW MOATOTOBKH. JTO
OoOyCIIOBJIEHO TE€M, UYTO B HAlld JHU PacTeT YHUCIO CHEIHUAIbHOCTEH, CBS3aHHBIX C
HEIMOCPEICTBCHHBIM TPHUMEHECHHEM MAaTeMAaTHKW: U B cdepe SKOHOMUKH, U B OH3HEce, W B
TEXHOJOTHYECKHX O00JacTAX, U Jaxe B TyMaHuTapHbiX cdepax. Takum o0Opazom, Kpyr
0o0ydJaromuxcs, Uil KOTOPbIX MaTeMaTHKa CTaHOBUTCS 3HAYMMBIM NpeaMeToM, (yHIaMEHTOM
o0pa3oBaHus, CYIIECTBEHHO paciiupsieTcs. B Hero BXOAST HE TOMBKO 00ydJaroImuecs, MIaHUuPYyIOIIue
3aHUMATbCA TBOPYECKOM W HCCIEI0BATENbCKOM paboToON B 00IAacTH MaTeMaTUKH, MHPOPMATHKH,
(U3UKH, S)KOHOMUKHU U B JPYTUX 00JACTAX, HO U T€, KOMY MaTeMaTHKa HY>KHA JJIsi HCTIOJIb30BaHUS B
npodeccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[Ipuknagnas 3HAYMMOCTH MaTEMaTUKU OOYCIIOBIEHA TeM, 4YTO €€ MPEAMETOM SIBIISIOTCS
byHIaMEHTAIbHBIE CTPYKTYpPhl HAIIETO MHpA: MPOCTPAHCTBEHHBIE (POPMBI M KOJIUYECTBEHHBIE
OTHOIICHUS, (PYHKIIMOHAIbHBIC 3aBUCUMOCTH M KAaTETOPUM HEOMPENEIEHHOCTH, OT MPOCTEHIIHX,
YCBaWBAaEMbIX B HETIOCPEACTBEHHOM OIIBITE, JI0 JIOCTATOYHO CIIOKHBIX, HEOOXOIMUMBIX JIJIsI Pa3BUTHUS
HAay4YHbIX W TEXHOJIOTMYECKUX uAeH. be3 KOHKpPETHBIX MAaTeMaTHMYeCKUX 3HAHMM 3aTpyAHEHO
MOHUMAaHWE MPUHIIMIIOB YCTPOMCTBA M HCIOJIb30BAHUSI COBPEMEHHON TEXHUKHU, BOCHPUSITHE U
UHTEpIIPETAUS  Pa3HOOOpa3HOW COLMANbHON, HKOHOMUYECKOW, TOJUTHYECKON WH(pOpMaIuHy,
Manodd(heKTUBHa  TOBCEJHEBHAs  MpakTUYecKas  JeATelNbHOCTh. Bo  MHoOrmx  cdepax
npohecCHOHANBEHOM NeSTEILHOCTH TPEOYIOTCS YMEHHUSI BBITIONHATH PACYETHI, COCTABISTH allTOPUTMBI,
OPUMEHSTh  (OPMYIbI, TMPOBOJUTH T'€OMETPUUECKHE W3MEPEHUsS U TOCTPOSHUS, YHUTaTh,
o0OpabaTreiBaTh, MHTEPIPETUPOBATH U TMPEACTABIATh MH(OpPMALMIO B BUAE TAOMUI], AUArpaMM H
rpauKoB, MOHUMATh BEPOSITHOCTHBINA XapaKTep CIy4yailHbIX COOBITUH.

OnHOBpEMEHHO C pacmupeHueM cep MpUMEHEHHs] MaTEMaTHKH B COBPEMEHHOM OOIIECTBE
Bc¢ Oojee BaXKHBIM CTAHOBUTCA MaTEMAaTHYECKHH CTWJIb MBIIUICHHS, TMPOSBISIOMIUNACI B
omnpeneNEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce m3ydeHus: MaTEMaTUKH B apceHal MPUEMOB U
METO/IOB MBIIIUICHHUSI YEJIOBEKa ©CTECTBEHHBIM OO0pa30M BKJIIOUAIOTCS HMHAYKIHMS € JIETYKITUSA,
0000mIeHEe W KOHKpETHW3allds, aHajlu3 MW CHUHTE3, KilacCU(UKAIUsig H CHCTeMaTH3allus,
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abctparmpoBanue u aHanorus. OOBEKTHI MaTEMaTHYECKHX YMO3AKIIOUEHHWH, NpaBuWiIa UX
KOHCTPYUPOBAHHSI PACKPBIBAIOT MEXAHU3M JIOTHYECKUX IMOCTPOSHHH, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHus (opMyJIupoBaTh, OOOCHOBBIBaTh M JIOKa3blBaTh CYXKACHUSA, TEM CcaMbIM (HOpMUPYIOT
JOTMYECKU CTWiIb MblIUIeHUS. Benymias poib NpUHAUIEKUT MaTeMaTuke B (opMHUpOBaHUM
QIFOPUTMUYECKON KOMIIOHEHThI MBIIIJICHUS M BOCHUTAHUM YMEHUH AEHCTBOBATH IO 33JaHHBIM
QJITOPUTMaM, COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpouecce pemieHus 3agay
— OCHOBBI JJIi OpraHu3aliM Yy4eOHOM JEATEJIBHOCTH Ha YpOKaX MaTeMAaTUKU — DPa3BUBAIOTCA
TBOpYECKAs U MPUKIIAIHAs] CTOPOHBI MBIIIUICHUS.

OOydenue mareMaTHKe Ja€T BO3MOXKHOCTb Ppa3BUBAaTh Yy OOydYalOMIMXCS TOYHYIO,
panMoHaNbHYI0 U WH(POPMATHBHYIO PE4Yb, YMEHHE OTOMpaTh Hanbojiee MOJIXOMASIINE S3BIKOBBIC,
CHUMBOJIMYECKHE, Tpaduyeckue CpencTBa Ui BBIPAKCHUS CYXKICHMA M HarJOHOTO UX
IIPEJICTaBICHMUSL.

Heo6xoauMbpIM KOMITIOHEHTOM OOIIEeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAHHH SIBIISIETCS 00IIIee
3HAKOMCTBO C METOJIaMU IIO3HAHMSI JEHCTBUTEIBHOCTH, MPEJCTABICHUE O MpPEIMETe U METOoJe
MaTeMaTUKH, €ro OTJIMYMSIX OT METOJIOB €CTECTBEHHBIX M T'YMaHUTApHBIX HayK, 00 OCOOEHHOCTSIX
OPUMEHEHHUs MaTeMaTHKU [UId pELIeHHs HAaydyHbIX M NPUKIAJHBIX 3aj1ad. Takum oOpazom,
MaTeMaTHuecKoe o0pa3oBaHue BHOCUT CBOM BKJIaJ B (hopMUpoBaHHE OOIIEH KyJIbTYphl UEJIOBEKA.

W3ydenne MareMaTHKH CHOCOOCTBYET 3CTETMUECKOMY BOCIHTAHMIO UEJIOBEKAa, IMOHMMAHUIO
KpacoTbl M U3AIIECTBA MaTeMaTHUECKUX paCCyXJICHHH, BOCIPHUATHIO TE€OMETPUYECKUX (HopM,
YCBOEHHIO UJIEH CUMMETPHH.

[TpuopurteTHbiMH 1iensIMU 00ydeHus matematuke B 10—11 kiaccax Ha yriiyOa€HHOM ypoOBHE
IPOI0JIKAIOT OCTAaBAThCS:

(hopMHpOBaHNE LIEHTPAIBHBIX MATEMaTHYECKUX MOHATHH (YMCII0, BETUYMHA, F€OMETpHYecKas
¢durypa, mnepemMeHHasl, BEpOATHOCTb, (YHKIMs, NPOU3BOAHAS, MHTErpai), 0OECIEeUYUBAIOLINX
IPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTHUYECKOTO 00pa30BaHMs 00YyYaOLIUXCs; MOJBEICHUE
00yyaroImuxcs Ha IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaT€MaTHKH M OKPY’KAaloIIero MUpa, NOHMMAaHHMIO MaTeMaTHKH Kak 4acTu oOuien
KYJIbTYpBI YEJIOBEUECTBA; Pa3BUTHE UHTEIJICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEN 00yyaromuxcs,
MO3HABATEIIbHON aKTUBHOCTHU, MCCIEAOBATEIbCKUX YMEHHUH, KPUTUYHOCTH MBIIUIEHUS, UHTEpeca K
M3Y4YEHHIO MaTeMaTHK; (hopMupoBaHye (PyHKIIMOHAIBHON MaTeMaTU4eCKOW IPaMOTHOCTH: YMEHUS
pacrio3HaBaTb MaTeMaTHUECKUE ACHEKThl B PEaJbHBIX JKM3HEHHBIX CUTYalUsIX U NPH HU3yYEHUH
JpyTuX y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (hopMyTupoBaTh UX
Ha S3bIKE MAaTeMaTHKM U CcO3/7aBaTh MaTeMaTH4YeCKHe MOJAETH, TNPUMEHSTh OCBOCHHBIN
MaTeMaTHYeCKUH anmapar Ui pelieHUs MPaKTUKO-OPUEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH U
OILICHUBATh MOJIYYEHHBIE PE3yIbTAThI.

OCHOBHBIMU JIUHUSIMU cojliep>kaHus marematuku B 10-11 kiaccax yriyOn€HHOro ypOBHS
ABISAOTCA: «Yncna M BbIUMCICHUS», «AnreOpa» («AnreOpandeckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBay»), «Hauana matematuueckoro ananuza», «l'eomerpusi» («I'eomerpuueckue GUryps u
UX CBOMcTBay, «l3MepeHHe reOMETpUYECKUX BETUYMH»), «BeposTHOoCcTh M craTHcTHKa». JlaHHBIE
JMHUAW PA3BUBAIOTCS MapajuleibHO, KaXAas B COOTBETCTBHM C COOCTBEHHOH JIOTHMKOW, OJHAKO He
HE3aBUCHMO OJHAa OT JApYyroil, a B TECHOM KOHTAaKTe M B3auMonencTBuu. Kpome srtoro, mx
00BeIMHSACT JIOTHUECKasi COCTABIIAIONIAs], TPAJIUIIMOHHO MPHUCYILAs MaTeMaTHKE M MPOHU3bIBAIOIIAs
BCE MaTeMaTH4YecKue Kypchl M cojaepxkarenbHbie nuHuu. ChopmymupoBannoe Bo @I'OC COO
TpeOOBaHUE «YMEHHME ONEpUPOBaTh IOHATHSAMM: OIpEJEIEHUE, aKCHMOMa, TeopeMma, CIEACTBUE,
CBOWCTBO, MpPHU3HAK, JOKA3aTElIbCTBO, PAaBHOCUIbHBIE (OPMYIMPOBKH, yMeHHE (HOPMYIUPOBAThH
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oOpaTHOE€ W MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, TMPUBOJUTH TPUMEPhl U  KOHTPIPUMEPHI,
MCIIOJI30BaTh METOJI MAaTeMAaTUYeCKOW WHIYKLIHUH, MPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS IpU
pEIICHUH 3aja4, OIEHHWBATh JIOTUYECKYIO MPABUIBHOCTh PACCYXKIEHUW» OTHOCHTCS KO BCEM
y4eOHBIM KypcaMm, a (GOPMUPOBAHHUE JJOTUYECKUX YMEHHUM pacpeeseTcs M0 BCEM rojaM oOydeHus
Ha YpOBHE CPEIHET0 00IIero oopa3oBaHusl.

B cootBerctBrm ¢ ®I'OC COO maTtemaTuka siBIsieTCs 00s13aTEIbHBIM MPEIMETOM Ha JTAHHOM
ypoBHEe oOpa3oBanus. Hacrosmelr mporpamMmMoil mo MaTeMaTHKE MpeaycMaTpUBAETCS H3y4deHUE
ydyeOHOro mnpeamera «MaremaTukay B paMKax TpEX Y4YeOHBIX KypcoB: «AnreOpa W Havaia
MaTeMaTh4yecKkoro aHainusa», «l'eomerpusi», «BeposTHOCTH U cratuctukay. PopMupoBaHUE
JIOTUYECKNX YMEHHH OCYIIECTBIISICTCS Ha MPOTSHKEHUU BCEX JIET OOydYeHUs HA YPOBHE CPEIHETO
o0miero oOpa3oBaHUs, a SJIEMEHTHI JIOTHMKH BKJIIOYAIOTCS B COJEP)KAHHWE BCEX HA3BAHHBIX BBIIIC
y4eOHBIX KypCOB.

Oo0uee KOJIMYECTBO Jacos, HanpaBJICHHbBIX Ha U3y4eHUe MaTeMaTUKU

Ha yriy6neHHoM ypoBHe — 544: B 10 kiacce — 272 vaca (8 yacoB B Hezento), B 11 kitacce — 272 yaca

(8 yacoB B HE/IEIIO).
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O MATEMATHUKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaska1aHCKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCT TPAKAAHCKOM MO3UIMN O00YYArOIIErocsi Kak akKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHHCKOTO OOIIEeCTBa, MPEACTABICHHE O MAaTEMaTHUECKUX OCHOBAX (DYHKIIMOHUPOBAHHS
Pa3INYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp I'PakJaHCKOro oduiectBa (BIOOPHI, OMPOCH! U APYToe),
YMEHHE B3aMMOJICHCTBOBATh C COIMAJIBHBIMH HMHCTUTYTaMH B COOTBETCTBHHM C UX (QYHKUUSMHU U
Ha3HaueHHEM; 2) NATPHOTHYECKOr0 BOCIIMTAHUS:

Cc(OPMHUPOBAHHOCTb POCCUHUCKOM TI'pa)<IaHCKOM HIAEHTUYHOCTH, YBaXEHHS K MPOLUIOMY M
HACTOSIILIEMY POCCUHCKOM MaTeMaTHKH, IIEHHOCTHOE OTHOLICHME K JOCTHXKEHHMSM POCCUHCKUX
MaTeMaTHKOB U POCCUHCKOM MaTeMaTH4eCKO# LIKOJIbI, UCIIOJIb30BAaHUE ATUX JOCTHXKEHUH B JPYTUX
HayKax, TEXHOJIOTUSX, cpepax SKOHOMHUKH; 3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

OCO3HAHME AYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapo/a, CHOPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, ITHYECKOI'O MOBEIEHHUS, CBA3AHHOIO C IPAKTUYECKUM NPUMEHEHUEM
JOCTMDKEHUI HAyKH M JIEATENIBHOCTBIO YYEHOIO, OCO3HAaHME JIMYHOIO BKJIAJAa B IOCTPOEHHUE
YCTOWYMBOTO OyyIiero; 4) 3¢TeTH4eCKOro BOCIMTAHUSA:
ACTETUYECKOE OTHOLIEHUE K MUDY, BKJIIIOYast ACTETUKY MaTeMaTH4YECKHX

3aKOHOMEPHOCTEH, O0OBEKTOB, 3ajay, pELIEHUH, pacCyKICHUH, BOCHPUUMYUBOCTD K
MaTEMaTUYECKUM aCIEKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA; 5) (PM3HMIECKOr0 BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh YMEHUS NPUMEHATh MaTeMaTUYECKUE 3HAaHUS B UMHTEpecax 3/I0pOBOr0O U
Oe3omacHOro oOpasa *HU3HHU, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0pPOBBIO (30POBOE IMHUTAHUE,
cOaaHCUPOBAaHHBIN PEXUM 3aHATHH M OTAbIXa, peryyspHas (u3nueckas aKTUBHOCTB), (U3NYECKOE
COBEpUICHCTBOBAHUE MPU 3aHATUSX CHOPTHUBHO-03OPOBUTENIBHOMN JEATENbHOCTHIO; 6) TpyaoBOro
BOCIIUTAHUSA:

TOTOBHOCTb K TPY/ly, OCO3HAaHHE LIEHHOCTH TPYAOJIIO0US, UHTEPEC K pa3InYHbIM
chepam NpoQecCHOHANTBHON JEATENIbHOCTH, CBSI3aHHBIM C MAaTEeMAaTUKOM M €€ MpUIIOKEHUSMH,
YMEHHE COBeplLIaTh OCO3HAHHBIM BBIOOP Oynymield mnpodeccuu M peaaru30BbIBaTh COOCTBEHHBIE
JKU3HEHHBbIE IUIaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYeCKOMYy OOpa30BaHHIO U
€caM000pa30BaHUI0 Ha MPOTSHDKEHWU BCEH KU3HM, TOTOBHOCTh K aKTHMBHOMY YYacTHIO B PELICHUH
MPAKTUYECKHX 3a7[a4 MaTeMaTU4eCKOil HalpaBIeHHOCTH;

7) IKOJI0TrNYeCKOr0 BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTH IKOJOTHIECKON KYIbTYPbl, TOHUMAHUE BIUSHUS COIIHATBLHO-
DKOHOMHMYECKMX IIPOLECCOB HA COCTOSIHUE NPUPOJHOW UM COLMAIBHOW CpPEAbl, OCO3HAHME
rII00ANFHOTO XapakTepa JKOJIOTUYECKUX MpoOIeM, OpUEHTAIMsS Ha MPUMEHEHHE MaTeMaTUYECKUX
3HAHWM [T pEIICHUS 3a/1a4 B 00JIaCTH OKPYXKAIOIIEH Cpe/ibl, INTAHUPOBAHHE MOCTYIKOB U OIIEHKH HX
BO3MOKHBIX MOCJIEICTBUI VISl OKPYKAIOIIEH Cpelibl; 8) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayKd ¥ OOIIECTBEHHOW MPAKTUKH, TOHMMAaHUE MaTeMaTUYECKOW HayKH Kak cephbl 4eT0BEUeCKOU
JEATEIIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYUMOCTH I PAa3BUTHS LUMBWIM3ALKH, OBJIAJICHUE S3BIKOM
MaTeMaTUKd M MaTEMAaTHU4YECKOW KyJbTYpOW  KaK CpPEICTBOM IIO3HAHUS MHUpPa, T'OTOBHOCTh
OCYILECTBJIATHh MPOECKTHYIO U UCCIEA0BATENBCKYIO AEATEIIbHOCTh MHIANBUAYAJIBHO U B TPYIIIIE.
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METAINIPEJMETHBIE PE3YJIbTATBI

B pesynpraTe wu3ydeHHsT MaTeMaTHKH Ha YpOBHE CpelHero oOmiero oOpa3oBaHUs Yy
oOyuaromierocss OynyT chopMHUpoBaHbl IO3HABaTeNbHbIE YHUBEpCAJIbHbIE Yy4eOHBIE JEeHCTBUS,
KOMMYHHMKATHUBHbIE YHUBEpCaJbHbIe y4deOHbIE AEWCTBUS, PEryJSTHBHbIE YHUBEPCAJIbHbIE y4deOHBIC
NEICTBUS, COBMECTHAs 1€ATEIbHOCTb.

Ilo3HaBaTe/IbHbIE YHUBEpPCaJbHbIE YyueOHble AeiicTBUs ba3oBble jjoruueckue
aelcTBHA:

BBISIBIISATh U XapaKTEPU30BaTh CYLIECTBEHHBIC MTPU3HAKK MAaTEMaTHUECKUX 0OBEKTOB, TIOHSATHH,
OTHOLIEHUH MEXAYy NOHATUAMH, (OpPMYIMpOBaTh OIpPEAEICHUs] TOHATUM, YCTaHABJIMBATh
CYLIECTBEHHBIN TNMPHU3HAK KJIACCH(PHUKAINK, OCHOBAaHMS JJIsi 00OOUICHWS W CpaBHEHHS, KPHUTEPHU
OPOBOIUMOIO  aHalM3a; BOCIHPHUHUMATh, (HOPMYIHpPOBaTh W NPeoOpa3OBHIBATH  CY>KACHUS:
YTBEPAUTEIIbHbIE
U OTpUIATENIbHbIC, €IUHUYHbIC, YacTHbIE U OOIIMe, YCIOBHBIC, BBISBIATH MAaTEMaTHYECKHE

3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNS
B (akrax, JaHHBIX, HAONIOJCHHUAX W YTBEPKICHHSIX, NpeajaraTb KPUTEPUU IS BBISIBICHHA
3aKOHOMEPHOCTEH M NPOTHUBOPEUMIl;  JeNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH,
JEOYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIYEHUH, YMO3aK/IIOUEHUH MO0 aHaJOrMH; MPOBOJUTH CaMOCTOSITENIbHO JI0Ka3aTelbCTBA
MaTeMaTUYeCKUX YTBEPKICHUM (IpsiMble M OT IPOTUBHOIO), BBICTpaMBaTh apPryMEHTALMIO,
NPUBOJIUTH HPUMEPHl U KOHTPHIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE CYXJAEHHUS M BBIBOJBI;
BbIOMpaTh CIOCOO pelleHus y4deOHOM 3adauu (CpaBHUBAaTh HECKOJBKO BAapUAHTOB pEILEHUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB).
ba3oBble Hcciien0BaTeIbCKUE AeHCTBHA:

UCIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUI HMHCTPYMEHT MO3HaHUS, (OPMYIMPOBATH
BONPOCHI, (UKCUpPYIOIIME TNPOTUBOpEUHE, MpolseMy, YCTaHaBIMBaTh MCKOMOE M JaHHOE,
(dbopMHpOBaTh TMIIOTE3Y, apIryMEHTHPOBATh CBOIO TO3UIIMIO, MHEHHE; NMPOBOJAUTH CAMOCTOSTENHHO
CIUTAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEI0BAaHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBICHMsS, MPOIECCa, BBISIBICHUIO
3aBUCUMOCTEHl MEXIy OOBbEKTaMH, SBJICHUSMH, MPOLECCAMU; CAMOCTOSTEIBHO (POPMYINPOBATH
000011eHNsT ¥ BBIBOJIBI MO pe3yJbTaTaM IMPOBEAEHHOTO HAOIIOJICHUS, UCCIEA0BaHUs, OLIEHUBAThH
JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJbTaTOB, BHIBOJOB M 0OOOIIEHUI; MPOrHO3UPOBATh BO3MOXKHOE
pa3BUTHE TIPOIIECCa, a TAKXKE BBIABUTAThH

MMPECAIIOJIOXKEHHUA O €T0 PA3BUTHUHN B HOBEIX YCIIOBUAX.
Paborta ¢ nnopmanmeii:

BBISIBJISITH Ie(DUIMTHI HH)OPMALIUH, JaHHBIX, HEOOXOIUMBIX JIJIsl OTBETa Ha BOTIPOC
U JUUISL pEIICHHUS 33/1a41; BRIOMPATh HHPOPMAIIHIO U3 UCTOYHUKOB PA3JIUYHBIX THIIOB, aHATU3UPOBATH,
CHCTEeMAaTH3UPOBATh U UHTEPIIPETHPOBATh HHOOPMALIUIO PA3TUYHBIX BHIOB U (POPM IMPECTABICHHUS;
CTPYKTYPHPOBATh HHPOPMAIIHIO, TIPEIICTABIATH €€ B pa3IMYHbIX GopMax,
WUTIOCTPUPOBAaTh Tpaduyeckd; OICHWBATh HAA&KHOCTh HMH(POPMAIMH IO  CaMOCTOSITEIHHO
cOopMyITHPOBAHHBIM

KPUTEPUSM.
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KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCTIPUHUMATh U (HOPMYIHPOBATH CYXKACHHUS B COOTBETCTBHHU C YCIOBUSIMHU
u neisaMun O6H.[CHI/I$I, SICHO, TOYHO, 'PAaMOTHO BBIPAXKATh CBOIKO TOYKY 3PCHUA B YCTHBIX U ITUCbMCHHBIX
TCKCTaX, AaBaTb NOACHCHUA 110 XOAY PCUICHUA 3aJa4, KOMMCHTHUPOBATH HOJIy‘-IeHHBIf/'I pE3yJibTaT; B
Xo7ie OO0CYX/IeHHUsS 3a/laBaTh BOMPOCHI MO CYHIECTBY OOCYKAaeMOW TeMbl, IPOOJIEMbI, peraeMoit
3ala4i, BBICKA3bIBAThb HJCH, HAIICJICHHLBIC Ha IIOHMCK PCHICHHA, COIOCTABJIATH CBOH CYXIACHHA C
CYXKIACHUAMU [OPYIruX Y4YaCTHHUKOB Auajiora, O6Hapy)KI/IBaTB pasiimuue u CXOACTBO HO3I/II_[I/II71, B
KOppeKTHO (opme (hopMmynrpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS, MPEICTABIATH PE3YJIBTATHI
pellleHuss 3aJauM, SKCIIEPUMEHTa, HUCCIIEOBAHMs, IMPOEKTa, CAMOCTOSTENBHO BbIOWpaTh (Qopmar
BBICTYIUICHHS C yUETOM 3a/1a4 NMPE3eHTAUU U 0OCOOEHHOCTEN ayIMTOPUH.

PerynsiTuBHbIe yHUBepcaJbHbIe y4eOHbIe HeiicTBUsE CaMOOpraHu3anus:

COCTaBJIATh IIJIaH, QJITOPUTM pEIICHUs 3aJaud, BbIOMpPATh CIOCOO0 pelIeHHus C Yy4ETOM
UMEIOLINXCA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTHpPOBaTh U KOPPEKTHPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

CaMOKOHTPOJIBb:

BJIaJIeTh HAaBbIKAMHU IO3HABATEJIbLHOM peduIeKCHH KaK OCO3HAHHUS COBEPILAEMbIX JEHCTBUH U
MBICIUTENIBHBIX IPOLIECCOB, UX PE3YyJbTATOB, BIAJETh CHOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHus MaTeMaTHYeCKON 3a7auu; PeABUAETh TPYIHOCTH, KOTOPbIE MOTYT
BO3HUKHYTh U PELLIEHUU 331a4H,

BHOCHUTh KOPPEKTUBBI B JESITEIbHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEeHHBIX
OIIMOOK, BBISBICHHBIX TPYAHOCTEH; OLIEHUBATh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBHSM,
OOBSACHATH NPUYUHBI

JOCTUKEHUSI WM HEJOCTH)KEHUS Pe3yibTaTOB JEATEIbHOCTH, HAaXOAWTh OUIMOKY, /1aBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJbHOCTD:

MOHMMaThb M HCIOJb30BATh MPEUMYIIECTBA KOMAaHJIHOW W HWHAMBUIYAIbHOM pabOTHI NpHU
peleHnH y4eOHBIX 3ajiay, IPUHUMATh 11eJIb COBMECTHON JIeATENbHOCTH, TNIAHUPOBATh OPraHU3aIHIo
COBMECTHOM paboThl, paclpeaesaTh BUIbl padoT, JOroBapuBaThCs, 00CYKAAaTh MPOIECC U PE3yIbTaT
paboTel, 0000IIaTh MHEHHS HECKOJbKHMX JIIOJIEH; ydyacTBOBaTb B IpyHHOBBIX (opMax padOThI
(o6cyxneHus, oOMEH MHEHMH, «MO3TOBbIE IITYPMbDY M HMHBIE), BBINOIHITH CBOIO 4acTh PabOTHI U
KOOPJMHHUPOBATh CBOM JIEHCTBUS C APYTMMHU YWIEHAMHU KOMaH/Ibl, OLIECHUBATh KAU€CTBO CBOETO BKJIaAa
B OOIIMH MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

IIpeameTHble pe3yjbTaTbl OCBOGHHUs (enepanbHOl pabodel MmporpamMMbl MO MaTeMaTHKE
IpeJCTaBIeHbl MO rojaM OOy4eHHUs B paMKaX OTJENbHBIX y4eOHBIX KypCOB B COOTBETCTBYIOIIUX
paszziesiax HacTOSIIENH IPOrpaMMBI.
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®OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«T'EOMETPUS»

MNOACHUTEJIBHASA 3AIINCKA

I'eomeTpust sBHsIeTCS OMHUM W3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO OOIIEro
oOpa3oBaHMs, TakK KaKk OO0ECMeYMBaeT BO3MOXXHOCTh W3YyYCHUS JUCITUTUINH
€CTECTBCHHOHAYYHOM HAIPAaBJICHHOCTH W NOPEAMETOB T'yMaHUTApHOTO  IMKIA.
[TockoJIbKY JOTHYECKOE MBINUICHHE, (popMUpyeMoe NMPU H3YYEeHUU OOYYarOIIUMHCS
MMOHATUMHBIX OCHOB N'€OMETPHUH, MPHU JOKA3ATEIHLCTBE TEOPEM M MOCTPOCHUHU LECTOYKH
JIOTUYECKUX YTBEPKACHUN NIPU PEIICHUU T'€OMETPUUYECKUX 3a7a4, YMEHUE BBIIBUTATh U
ONpPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO MCIIOJB3YIOTCS MPU PELUICHUU 3a1a4
€CTEeCTBEHHO-HAYYHOT'O IMKJIA, B YACTHOCTH (DM3UUYECKUX 3aja4.

Ilenb ocBoeHHs mporpaMmbl ydeOHOro kypca «l'eoMmerpusi» Ha yriyOJaéHHOM
YPOBHE — Pa3BUTHE HWHIWBHUAYAJIbHBIX CIIOCOOHOCTEH OOydYaromuxcs MpH H3YYSHUU
TEOMETPHUH, KaK COCTABJISIONICH nmpenMeTHOM obnactu «MatemaTrka U UHGOpMaTUKa
yepe3 o0ecreueHre BO3MOXKHOCTU MPUOOPETEHUs U MCIOJIb30BaHUs 0oJiee TTyOOKHX
IrCOMETPUYCCKUX 3HAHUM M JEeHCTBUH, CTIEU(PUIHBIX TEOMETPHUH, U HEOOXOIUMBIX JIJIsI
YCIICITHOTO MPO(GEeCCHOHAIBHOTO 00pa3oBaHUs, CBS3aHHOTO C HCIIOJIb30BaHUEM
MaTEeMaTHUKH.

[IpropuTeTHBIMU  3aayaMd  Kypca TeOMETpUHM Ha yIUIyOJIEHHOM YpOBHE,
PACHIUPSIONIMMYU U YCUJIMBAIOIIMMU KypC 0a30BOTO YPOBHSI, SIBJSIOTCS:

paclMpeHue NpeACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYPbI U

dbopMUpOBaHUE OCO3HAHUS B3aWUMOCBS3M TEOMETPUM C OKPYKAIOIIUM MHPOM;

hopMupoBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BaKHEHUIIINX
MaTEMaTUYECKUX MOJICNISAX, ITO3BOJISIFOIIMX OIMCHIBATG W HM3Y4aThb PAa3HbIC SBJICHUS
OKPYXarUIEro MUpa, 3HAHWE MOHATUHHOIO ammapara no pasueiny «CrepeoMeTpusi»
y4eOHOro Kypca reoMeTpuu; GOpMUPOBAHUE YMEHHS BIaJe€Th OCHOBHBIMU MOHSITUSIMU
O IPOCTPAHCTBEHHBIX
durypax M uX OCHOBHBIMH CBOWCTBAMH, 3HaHHWE TeopeM, (GOpMylT M YMEHHE HX
MPUMEHSTh, YMEHHUS JOKa3bIBaThb TEOPEMbl W HAXOJUTh HECTAHJIAPTHBIC CIOCOOBI
peueHus 3aga4; GOpMUPOBaHUE YMEHHUS pacloO3HaBaTh Ha 4YepTekax, MOACISIX U B
peAIbHOM MHPE
MHOTOTPaHHUKA W Te€Ja BpalICHUs, KOHCTPYUPOBATH TIE€OMETPUUYECKHUE MOJEIH;

dbopmMupoBaHr€e MOHUMaHUS BO3MOKHOCTH aKCMOMATHYECKOTO MOCTPOSHUS
MaTeMaTHYSCKUX TeOopui, (GOopMHpOBaHHWE TIOHMMAHHUS POJHM AaKCHOMATHKH  IIpHU
MIPOBEICHUH PACCYXKIACHUH; (OpMUPOBAHNE YMEHHUS BIAJETh METOJAMH JJOKA3aTEIHLCTB
1 aJITOPUTMOB
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pElIeHUs,, YMEHUSI UX NPUMEHATh, MPOBOAMTH JOKA3aTENIbHBIE PACCYXIECHHUS B XOJ€
pELICHUsT CTEPEOMETPUYECKMX 3a7ad M 3aJad C HPAKTUYECKUM COJEpKaHHUEM,
(opMUpOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH J0KA3aTENIbCTB MPU O0OOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKIECHUW M POJIM AKCMOMATHUKH B IMPOBEJCHHM JI€TyKTUBHBIX
pacCy’KJI€HU; pa3BUTHE WU COBEPIICHCTBOBAHUE HHTEIUIEKTyaJbHBIX M TBOPYECKUX
CHOCOOHOCTEM 00ydYaromMxcsi, MO3HABATEIbHOW AKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHHUM, KpUTUYHOCTH MBILUIEHUS], UHTEpEca K U3yUYEHUIO TeoMETpUn; (OpMUPOBAHNE
(GYHKIIMOHATBFHON TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUH: YMEHUS

pacro3HaBaTh MPOSIBICHUS FEOMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEN B
pealbHbIX JKU3HEHHBIX CHUTyalMsIX U TPU U3YYEHUU APYTUX Y4EOHBIX TMPEIMETOB,
IIPOSIBJICHUSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJEIMPOBAHUS PEANIBHBIX CUTYAaIlUH,
VICCJIEIOBAHMSI IOCTPOCHHBIX MOJIEIEH, HHTEPIIPETALUU TIOJyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMU COJIepKaTeJIbHBIMU JTUHUSAMHU yueOHoro Kypca «I'eomerpusi» B 10-11
Kkjaccax sBisitorcs: «lIpsiMble M IUIOCKOCTH B TMPOCTPAHCTBE», «MHOTOIpaHHHUKNY,
«Tena BpameHus», «BeKTOppl M KOOPAMHATBHL B IIPOCTPAHCTBE», «JIBM)KEHHS B
IIPOCTPAHCTBE.

ChopmymupoBannoe B DPI'OC COO TpebGoBaHME «YMETh OIEPUPOBATH
HNOHSTUSAMUY», PEJICBAHTHBIX T'€OMETPUU Ha YIiIyOs€HHOM ypoBHe oOyueHus B 10-11
KJIacCcaX, OTHOCUTCA KO BCEM COJEp)KATEJIbHBIM JIMHUSAM Y4YeOHOro Kypca, a
(dbopMUpOBaHKE JOTMUYECKUX YMEHUN paclpeeseTcss He TOJbKO MO COoAepKaTeIbHbIM
JUHUSM, HO U 1o roxaM oOydeHus. CopepxkaHue 0Opa30BaHMs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3yJbTaTaM  ocBoeHus  DexepanbHOil  paboyell  mporpammel,
pacnpenenéHHbIM 10 TofaM 00y4YeHUs, CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI KO
BCEM  OCHOBHBIM, NPHUHLMIKAIBHBIM  BOIpocaM oOydyarommuecs OOpalainuch
HEOJHOKPAaTHO. OTO II03BOJISIET OPraHM30BaTh  OBJAJCHUE TE€OMETPUYECKUMHU
NOHATUSMUA W HABBIKAMHM MOCJEAOBATEIbHO M TOCTYNATENbHO, € COOJIIOJIEHUEM
NPUHIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIOYaTh B OOIIyI0 CHUCTEMY
T€OMETPUYECKUX TPEACTABICHUM OOyYarOIIMXCs, pacHIupsisi U yrayonss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBA3H.

[lepexon kK M3y4YEHHUIO T€OMETPUM Ha YIIIyOJIEHHOM YpOBHE IO3BOJISET: CO3/1aTh
ycioBust  juia  nupdepeHnmanu  00y4yeHHs, MOCTPOEHHUS  MHAMBHUIYaJIbHBIX
0o0pa3oBaTeNbHBIX HpOrpamMM, OOecneuuTh YriayOJa€HHOE HU3yYEeHHE T'€OMETPUM Kak
cocTaBisitonleil yuebHoro mnpenmera «MaTeMaTrKa»; MOArOTOBUTH OOYYalOIIUXCS K
MPOJIOJDKEHUIO U3YUYEHUSI MATEMAaTUKHU C y4ETOM
BbIOOpa Oynymiert mpodeccuu, obecreynBas MPEEMCTBEHHOCTh MEXKIY OOIIMM U
npodeCCUOHAIBHBIM 00pa30BaHUEM.

Ha u3ydenune yuebHoro kypca «l'eomeTpusi» Ha yriayOJeHHOM YpOBHE OTBOAUTCS
204 gaca: B 10 kmacce — 102 ygaca (3 yaca B Hegento), B 11 kimacce — 102 yaca (3 yaca B
HEJIETTIO).
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COJAEPKAHUE OBYUYEHUA

10 KJTACC Ilpsimble U IIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE NOHATUS CcTepeoMeTpuH. Touka, mpsiMas, INIOCKOCTb, IPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATHYECKOM MOCTPOEHUHU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU H
CJIEICTBUS U3 HUX.

B3anMHOEe pacronoxkeHue NOpsAMBIX B MPOCTPAHCTBE:  MEpPECEKaroIuecs,
IapajulesIbHble U CKpeIMBaromuecs npsaMmele. [Ipu3Haku CKpemuMBarOUXCs MPSAMBIX.
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE: NapajuleIbHbIE NIPSMBIE B
IIPOCTPAHCTBE, MAPAJUICIBHOCTh TPEX MPAMBIX, APAJIIEIBHOCTD IIPSMOU U IIJIOCKOCTH.
[TapamienpHOe M LEHTpaJbHOE MPOEKTHpPOBaHUE, H300pakeHue ¢uryp. OCHOBHBIE
CBOMCTBa NapaJjIENbHOTO MPOEKTUpOoBaHUs. M300paxenue ¢Guryp B HapajuieIbHOU
IPOCKIMHU. YTl C COHANpPABICHHBIMA CTOPOHAMH, YIOJI MEXAYy IHpsSMBIMA B
npocTpadcTBe. [lapamnenbHOCTh IUIOCKOCTEM: IapajulesibHbIE IUIOCKOCTH, CBOWCTBA
napajuleNbHbIX IiockocTel. [Ipocrelinie npocTpaHCTBEHHBIE (PUTYphl HA MIIOCKOCTH:
TETPa’ap, MApAIIIENETUIIE], TOCTPOCHUE CEUCHUM.

IleprieHIMKYIAPHOCTh NPSIMOM M IUIOCKOCTH: IIEPIICHIUKYJIAPHBIE IIPsSMbIE B
IIPOCTPAHCTBE, MPSMBIC MAPAIUIENbHBIE U NEPNEHAUKYJIAPHBIE K IUIOCKOCTH, IMPHU3HAK
MEPIECHANKYJIIPHOCTA MPSIMOM M TUIOCKOCTH, T€OpPEMa O NPSIMOM IMEPNEHIUKYJIAPHOU
II0CKOCTH. OpTOroHaJpbHOE MPOEKTUpOBaHWE. IlepneHAMKYyJIslp W HAKJIOHHBIE:
pPacCTOSIHUE OT TOYKM 110 IUIOCKOCTH, PACCTOSHUE OT IPSIMOM 0 IJIOCKOCTH, MPOEKIUs
burypsl Ha IJIOCKOCTb. [leprieHIMKYISIPHOCTH IJIOCKOCTEMN: IIPU3HAK
MEPIEHINKYJISIPHOCTH JIBYX IJIOCKOCTEN. Teopema o TpEX NepneHauKyJIsapax.

Yrael B IPOCTPAHCTBE: YIOJI MEXIAY NPSAMOW M IUIOCKOCTHIO, JBYTPAaHHBIM YIOJ,
JIMHEWHBIA yTOJ JBYrpaHHOTO yria. TpéxrpaHHblii U MHOrOrpaHHbie yribl. CBoicTBa
IUIOCKUX YTJIOB MHOTOTpaHHOro yrija. CBOMCTBAa IUIOCKMX W JABYTPAaHHBIX YTJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Bubl MHOrOrpaHHUKOB, pa3BEpTKa MHOTOrpaHHuKA. [Ipu3ma: N-yronpHas npusma,
npsiMasi U HaKJIOHHas IpU3Mbl, OOKOBasl U MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapayenenunen, TpsSMOYTOJbHBIA Tapajuleenunes; U ero cBoictBa. Kparuaiiiime
MyTH Ha MOBEPXHOCTU MHOTOrpaHHuka. Teopema OJitnepa. [IpocTpancTBeHHas: TeopeMa
[Tudaropa. [Mupamuga: N-yroiapHas nmupamuja, NMpaBWIbHAS U yCEYEHHAS MUPAMHUIBI.
CpoiictBa pEébep u OOKOBBIX TIpaHel mpaBWIbHONM mnupaMuabl. [IpaBunbHbIE
MHOIOTPaHHMKH: IIpaBUJIbHAs IIpU3Ma MW [paBWIbHAsg MHUpaMUIa, IPaBUIIbHAS
TpEyroJibHasl MUpaMuUJia M MPABWIbHBIN TeTpasap, Kyo. IIpenctaBnenue o mpaBUIbHBIX
MHOT'OIPaHHMKAX: OKTadp, JOACKAYAP U UKOCADIP.
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Brruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribel. [lnomanb
OOKOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU MPSAMON MPU3MBI, IJIONIA/b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTU MPAMON npu3Mbl. [lnoniaas 60KOBOW MOBEPXHOCTH U
MOBEPXHOCTHU MPABWIBHOW MUPaMUbL, TEOPEMA O IUIOIIAIA YCEUEHHON MUPAMUIBI.

CummeTpuss B IPOCTPAHCTBE.  DIJIEMEHTBl  CUMMETPUM  IPaBUJIBHBIX
MHOIOTpaHHUKOB. CHMMeTpuss B  MPaBWIBHOM  MHOTOTPAHHHUKE: CHMMETPUS
napajuielienunena, CUMMETPUsS MPABWIBHBIX IPU3M, CHUMMETPHUS IPaBUIBHOU
MAPaAMHU/IBI.

BeKkTOpbI M KOOPAUHATHI B MPOCTPAHCTBE

[TonsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIE, COHAINPABJICHHBIE UM IPOTUBOIOJIOXHO HANPABICHHBIE
BEKTOpHl. PaBeHCTBO BEKTOPOB. JIEHWCTBHS C BEKTOPAMU: CIIOKEHUE WU BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJbKHX BEKTOPOB, YMHOXXCHHME BEeKTOpa Ha uuciio. CBoiicTBa
CIOXXKEHUsSI BEeKTOpoB. (CBOWCTBAa YMHOXXEHUsSI BekTopa Ha uwucio. llonstue
KOMIUJIAHAPHBbIE BEKTOPHI. [IpuM3Hak KOMIUIaHApHOCTH TpEX BEKTOpoB. [IpaBuiio
napajenenunena. Teopema O paslokEHHH BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTOopaMm. IIpsiMoyrospHasi cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopauHathl
BekTOpa. CBsi3b MEXAY KOOpAWHATAMU BEKTOpa M KOOPJAMHATAMH TOYEK. YTOJ MEKIY
BeKkTOpaMu. CKaISIpHOE IPOU3BEACHUE BEKTOPOB.

11 KJIACC Tena BpameHus

[lonsTHs:  IWIMHApUYECKas  TMOBEPXHOCTb,  KOHHUYECKass  IMOBEPXHOCTb,
chepuueckasi MOBEPXHOCTh, OOpa3yrolIre MoBepxHOCTeH. Tena BpallleHUs: HWIMHID,
KOHYC, YCEUEHHBIN KOHYC, chepa, map. BzanmHoe pacnonoxenne chepsl U IUIOCKOCTH,
KacaTelbHasl IUIOCKOCTh K cdepe. M3o0paxeHue Ten BpalleHHs] Ha IUIOCKOCTH.
Pa3péprka umnunapa u konyca. CuMmMmerpus cepsl U mapa.

O06bEM. OcHOBHBIE cBOCTBa 00bEMOB Ten. TeopeMa 00 00bEME MPAMOYTOIBHOTO
napaienenuneqa M cienctBus u3 He€. OObEM MOpsIMOM M HAKIIOHHOW TPHU3MBI,
IWIMHIPA, TUpaMUIbl 1 KoHyca. OOBEM 11apa v mapoBOT0 CETMEHTA.

KoMOunanuu ten BpamieHus ¥ MHOTOrpaHHUKOB. [Ipu3ma, BvcanHas B LAJIMHID,
omucanHas okoyio munuHApa. Ilepeceyenne cheprsr u mapa ¢ miaockocteio. Kacanue
mrapa u cdepsl MWIOCKOCThI0. [ToHSTHE MHOTOTpaHHMKA, OMHUCAHHOTO OKOJIO c(epsl,
cdepbl, BOMCAHHON B MHOTOTPAHHUK WJIM TEJIO BPAIICHHUS.

[Inomany MOBEPXHOCTH UMJIMHIApA, KOHyca, IUIOmManb cdepbl U €€ yacTeil.
[Tonobue B mpoctpancTBe. OTHOMIEHNE 0OBEMOB, TUIOIIAIEH TOBEPXHOCTEH MOT0OHBIX
¢uryp. IlpeobpazoBanue mnonodusi, romorerus. PelieHue 3anay Ha IUIOCKOCTH €
UCIIOJIb30BAaHUEM CTEPEOMETPHUUECKUX METOJIOB.
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OenepanbHas padouas mporpamMma | Maremaruka. 10—11 kmacesl (yriyOnaéHHBINA ypOBEHb)

[TocTpoeHue cedeHUid MHOTOTPAHHMKOB W TEJ BpAICHUS: CEUEHHUS LWJIMHIApA
(mapasuiesbHO W MEPHEHANKYJISIPHO OCH), CEYEHHUsl KOHyca (TapajijieIbHOe OCHOBAHUIO
U TIPOXO/IAIIEe Yepe3 BEPIIUHY), CEUEHUS 11apa, METOJIbI MOCTPOCHUS CEUCHUN: METOJ
CJIEJIOB, METOJI BHYTPEHHETO TPOEKTUPOBAHHUSI, METO IEPEHOCA CEKYLIEH IITIOCKOCTH.
BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekropbl B mpoctpanctBe. Onepauuud Haj BeKTopamu. BekTopHOoe yMHOXKEHHE
BekTOpOB. CBOMCTBAa BEKTOPHOTO YMHOXeHUS. [IpsMoyroipHas cucteMa KOOpAuHAT B
npoctpanctBe. Koopaunatel  BekTtopa. Pa3nmoxenue  Bekropa 1o  0Oasucy.
KoopinHaTHOBEKTOPHBIN METO] IPU PEIICHUH T€OMETPHUUECKUX 3a/1a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBmxkenus: npoctpancTBa. Otobpaxkenus. JBuxenus u paBeHcTBo duryp. OOuue
CBOMCTBa JBI)KCHHMM. BHIbl JIBUXKECHUW: TMApaJUIEIbHBIM IEPEHOC, IEHTpajJbHas
CUMMETpHUS, 3€pKajdbHas CHUMMETpPHUs, IOBOPOT BOKpyr mpsmoi. IIpeoOpazoBanms
noaooust. [Ipsimas u cepa Diinepa.

HPEAMETHBIE PE3YJIbTATDBI

K xoniry 10 kiaacca o0yyaromuiicst HAyqYuTCs:
cBOOO/IHO ONEPUPOBATH OCHOBHBIMU MOHATUSAMHU CTEPEOMETPUH TIPU PEIICHUU
3aJlady U TPOBEJCHUU MATEeMaTHUYECKUX PACCYXKACHHUM; TMPUMEHATh aKCHUOMBI
CTEpEOMETPHUH U CIEACTBUS U3 HUX MPHU PEUICHUH

r€OMETPUYECKUX 3aJlay; KIacCU(PUIIMPOBATh B3aWUMHOE PACIHOJIOKEHHE TPSIMBIX B
IPOCTPAHCTBE,

IUIOCKOCTEM B NPOCTPAHCTBE, HPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE; CBOOOIHO
OTIepUPOBAThH MOHITHUIMU, CBSI3aHHBIMU C YTJIAMU B POCTPAHCTBE:

MEXIy TPSAMBIMH B TPOCTPAHCTBE, MEXKAY NPSIMOH U IUIOCKOCTBIO; CBOOOIHO
OTepUpOBaTh TOHATUSMH, CBS3aHHBIMH C MHOTOTPAaHHUKAMH; CBOOOHO
pacno3HaBaTh OCHOBHBIE BUbl MHOTOTPAHHUKOB (TpH3Ma, MUPaAMU/IA,

NPSIMOYTOJIBHBIN  Mapajuienienumnesn, Ky0); Kiaccu@uImpoBaTb MHOTOTPAHHUKH,
BBIOMpAsi OCHOBAHUS [JIsl KJIaCCH(UKAIMKU, CBOOOTHO OMEPUPOBATH TOHSITHIMH,
CBSI3AHHBIMU C CEYCHHEM MHOTOTPaHHUKOB

IUIOCKOCTBIO;  BBIMIOJIHATH  MapajuielibHOE,  LEHTpajlbHOE U  OPTOrOHAJIbHOE
MIPOCKTUPOBAHKE PUTYD

Ha TUIOCKOCTh, BBIMONHITH H300pakeHUs (GUTYp Ha IUIOCKOCTH, CTPOUTH CEUYCHUS

MHOTOTPAaHHUKOB Pa3TUYHBIMU METOJIaMHU, BBIIOJIHATH (BBIHOCHBIC) MJIOCKHUE YEPTEKH

U3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BHI CBEpPXY, COOKY, CHHU3Y; BBIYHCIATH

TUIOLIAAM TOBEPXHOCTEM MHOIOTPaHHUKOB (MTpU3Ma, upamMuia),

12



OenepanbHas padouas mporpamMma | Maremaruka. 10—11 kmacesl (yriyOnaéHHBINA ypOBEHb)

T€OMETPUUECKUX TeJ C MpUMEHEHHEM (OpMYI; CBOOOIHO ONEPUPOBATH MOHITHIMMU:

CUMMETpPHS B IPOCTPAHCTBE, LEHTP, OCh
U TUJIOCKOCTh CUMMETPHUH, LEHTP, OCh M IUIOCKOCTh CUMMETPHH (DUTYPBI; CBOOOIHO

OIEpUpPOBATh NOHATUAMH, COOTBETCTBYIOIIMMH BEKTOPAM U
KOOpPJIMHATaM B IPOCTPAHCTBE; BBIMOIHATh

NEUCTBUSA HAJl BEKTOPAMU;

pemaTs 3a/a4d Ha J0Ka3aTelbCTBO MAaT€MAaTHYECKUX OTHOIICHWM M HAaXO0XKICHHE
F€OMETPUYECKHUX BETUYHH, IPUMEHSSI H3BECTHBIE METO/IbI IPU PEILICHUU
MaTEMaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CIIOXKHOCTH;

NPUMEHATh  MPOCTEHIIME  MNpPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a7ad; W3BJICKaTh,

peoOpa30oBbIBATh U UHTEPHPETUPOBATH UH(POPMALIHIO
O TPOCTPAHCTBEHHBIX I'€OMETPUYECKHX (PUrypax, MPEACTABICHHYIO Ha 4YEpTeKax U
PUCYHKaX; MPUMEHATh TMOJIYYEHHbIE 3HAHMS HA IMPaKTUKE: CPaBHUBATH W
aHAJIU3UPOBATh
peanbHble CUTyalllH, NPUMEHATh M3YYCHHBIC IOHATHS B IPOLIECCE NOMCKA PEUICHUS
MaTE€MaTU4YeCKH CHOPMYIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATH PEATBbHBIE CUTYAIHH
Ha S3bIKE TE€OMETPUM, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C HCIHOJb30BaHUEM
reOMETPUYECKUX TOHATUH M TEOopeM, amnmapara aireOpbl, pemarbh MPaKTHYEeCKHUe
3aJ1auy, CBSI3aHHBIC C HAXOXJACHUEM I'€OMETPUYECKUX BEJIIMUMH; UMETh IIPEICTABICHHUS
00 OCHOBHBIX 3TaNax pa3BUTHsI TEOMETPUH KaK COCTaBHOM
yacTu (PyHAaMEHTa Pa3BUTHUS TEXHOJOTUH.

K koniry 11 kiacca oOyyaromuiics HayquTCs:

CBOOOJHO  OMNEpUPOBATh TMOHATUSMHU, CBSI3aHHBIMU C  LIWJIMHIPUYECKOM,

KOHUYECKOHN
U chepuuecKoll MOBEPXHOCTIMH, OOBSCHATH CHOCOOBI MOJIYYEHHS; OINEepUPOBATH

MOHSATUSIMU, CBA3aHHBIMU C TE€JIaMU BpPALIEHUS: HUIMHAPOM, KOHYCOM,
cdepoit U mapom; pacro3HaBaTh Tela BpallleHus (LMJIUHAP, KOHYC, cdepa U 1ap) u

OOBSACHATH
CHOCOOBI TOJIyYEeHHsI TeNl BpalICHUS; KIAaCCHU(PHUIIMPOBATh B3aUMHOE

pacnoJioxkeHue cepbl U TIOCKOCTH;

BBIUUCIISITh BEJIMYMHBI 2JIEMEHTOB MHOTOTPAHHUKOB U TeJl BpallleHus, 00bEMBI U
IJIOLIAAN TMOBEPXHOCTE MHOTOTPAaHHUKOB U TeJl BpallEHUsl, TEOMETPUUYECKUX TEN C
npuMeHeHueM (GopMyl; CBOOOAHO ONEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMH C
KOMOMHALIUAMH Tl BpAIICHUs W MHOTOTPAaHHMKOB: MHOTOTPAaHHUK, BIIMCAaHHBIA B
chepy U omnucaHHbIA OKoJO cdepshl, chepa, BOUCAHHAS B MHOTOIPAHHHUK WJIA TEJIO
BpAIllEHUs; BBIYUCIIATH COOTHOIICHUS MEX/1Y IUIOIIAIMU [IOBEPXHOCTEN U 00bEMaMu
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MOJOOHBIX TEN, M300pakaTh HM3ydaeMble (UTYPHI, BBITIONHATH (BBIHOCHBIC) IIJIOCKUE
YEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHH3Y, CTPOUTH CCUCHHUS
TEJI BpallCHUs;
HU3BJICKATD, WHTEPIPETUPOBATH U npeoOpa30BEIBATH nH(pOpMAITHIO
O TIPOCTPAHCTBEHHBIX TEOMETPHUYCCKHX (PUTypaxX, MPEACTABICHHYIO Ha dYepTeX)ax M
pUCYHKaX; CBOOOJHO OIEPHUPOBATh IOHSATHEM BEKTOP B IMPOCTPAHCTBE; BBIMNOJIHATH
omnepalnuy HaJl BEKTOPaMH;
3a7]aBaTh IUIOCKOCTh YPAaBHEHHEM B JEKapTOBOM CHUCTEME KOOPJWHAT; pellaTh
F€OMETPHUYECKHUE 3a/I1a4l HA BEIYMCIICHUE YTIIOB MEXY IIPSAMBIMU U
IJIOCKOCTSIMM, BBIYHMCJIIEHHE PACCTOSIHUA OT TOYKM [0 IUJIOCKOCTH, B ILIE€JIOM, Ha
MIPUMEHEHHNE BEKTOPHO-KOOPAMHATHOI'O METO/1a IIPU PEIIECHHHU;

CBOOOJ/IHO OTNEPUPOBATH MOHATUSIMU, CBI3AHHBIMU C JIBUKEHUEM B IPOCTPAHCTBE,
3HaTh CBOWMCTBA JIBHIKEHUM; BBITIOJIHATh HM300paXKEHUS MHOTOIPAaHHUKOM U Tell
BpAIlICHUA TMPU MAPALICITBHOM MEPEHOCE, UCHTPAIBHOM CHUMMETPUHU, 3E€PKAIBHOMN
CUMMETpPUM, TMPU TOBOPOTE BOKPYr NpsIMOM, mIpeoOpa3oBaHUsl MOJ0OUS; CTPOUTH
CCUCHUS MHOTOIPAaHHUKOB W TEJl BpAIICHUSA: CEUCHHS LMWIMHIpa (MapauiebHO |
MEePICHIUKYJISIPHO OCH), CEUCHHUs KOHyca (MapajieJbHOE OCHOBAHUIO W IIPOXOJIAIISe
yepes BEpIINHY), CEUEHUs I1apa; UCIOIb30BaTh METO/IbI MOCTPOCHUSI CEUCHUI: METOI
CJIE0B, METOJI BHYTPEHHETO
MPOEKTUPOBAHUS,  METOJl  IEPEHOCAa  CEeKyLIEW  IUIOCKOCTH;

JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS,

MPUMECHSTH TEOMETPHUIECKUE (PaKTHI IS PEIICHUS CTEPEOMETPUICCKHX 3a1aY,
MPEANOIAralonX HECKOJBKO IIAaroB PEIICHUS, €CIIU YCJIOBUS IIPUMEHEHHS 3aJIaHbl B
SBHOM W HEsIBHOM (Qopme; pemarh 3aJadud Ha JOKA3aTeIbCTBO MAaTEMaTHYCCKHUX
OTHOIIICHUN U HaXOXKIECHUE
F€OMETPUYECKUX BEJIMYMH; IPUMEHATh NPOrPaMMHBIE CPEACTBA U DJICKTPOHHO-

KOMMYHUKAIIMOHHBIE CUCTEMBbI
IIPU PEUIEHUH CTEPEOMETPUUECKUX 3aJ1a4; MPUMEHATh MOJYYCHHBIE 3HAaHUS Ha
MPAKTUKE: CPAaBHUBATh, AHAJIU3UPOBATH U
OLICHUBATh PEaJbHbIC CUTyalluH, IPUMEHITh U3YUYEHHbIC MOHATHS, TEOPEMBI, CBOMCTBA
B TIpOIlECC€ TIIOMCKAa peIIeHUsT MaTeMaTU4YecKu CHOopMyIMpoBaHHOW MPOOIEMBI,
MO/JICJIUPOBATh peaJbHbIC CUTyallMM Ha A3bIKE N€OMETPHUH, UCCIEA0BATH MOCTPOCHHBIE
MOJIEIM C HUCMOJIb30BAHUEM T'€OMETPUUYECKUX TMOHSITHH U TEopeM, arrnapara ajireOphl,
peliaTh MPaKTUYECKHUE 3a4a4H, CBA3aHHBIC C HAXOXXIECHUEM I'€OMETPUYECKUX BEJIUYNH;
MMETh MPEICTABICHUS 00 OCHOBHBIX dTallaX Pa3BUTHS F'€OMETPUHU KaK COCTaBHOM

4yacTH (yH/IaMEHTa Pa3BUTHS TEXHOJIOTUH.
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TEMATHYECKOE INTAHUPOBAHUE

denepanpHas padbouas mporpamma | Matematuka. 10—11 xmaccer (yriayOnéHHBIN ypOBEHB)

10 KJTACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHnoBanue pasaejoB U TeM (undpossie)
Bce KonTpoa pakTn4
n/n NMPOrpamMMbl o0pa3oBaTe/ibHbIE
ro bHbIE Pa00THI ecKue padoThbl
pecypcsl
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anmHOe pacrionoxeHue npsMbIX B 6 1
IIPOCTPAHCTBE
3 [TapamiensHOCTB IIPSIMBIX u 3
IIJIOCKOCTEMN B IPOCTPAHCTBE
4 [lepieHAUKYISIPHOCTD  NPSMBIX U o5
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYriel U paccTossHUS 16 1
6 MHoTrOoTpaHHUKH 7 1
7 BexTopsl B IpocTpaHcTBe 12
3 [ToBTOpeHwue, 00061IeHNE u 5 5
CHCTEMAaTH3aINsI 3HAaHUH
OBILIEE KOJIMYECTBO YACOB IIO 102 5 0
[NPOT'PAMME

15




denepanpHas padbouas mporpamma | Matematuka. 10—11 xmaccer (yriayOnéHHBIN ypOBEHB)

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos Ha DJIeKTPOHHbIE
M Tema ypoka KonTp Ipax Ta undposbie
n/n 0JIbHBbIE THYECKUEe H3Y4YeHH o0pa3oBaTe/ibHbIE
cero padoThbI padoThbI sl pecypcbl
OcHOBHBIE TIpaBHJa H300paKEHHUS HA http://school-
1 PHUCYHKE IJIOCKOCTH, apaIeIbHBIX MPSIMBIX 1 04.09.20 lecti J
(OTpe3KoB), cepeAMHBI OTPE3Ka 23 collection.edu.r
[lonaTuss  crepeomeTpuu:  TOYKa,
npsimas, IUIOCKOCTb, MIPOCTPAHCTBO. htto://WWW.0
2 OcHOBHBIE TIpaBWJIa  HM300paXeHHS  Ha 06.09.20 b '
1 penet.edu.ru/
PUCYHKE IJIOCKOCTH, apalIeIbHBIX MPSIMBIX 23
(OTpe3KoB), cepeAHBI OTPE3Ka
: http://school-
3 [Monsarus HepeceKaroInecs 08.09.20 . P
IIOCKOCTH, 1 93 collection.edu.ru
4 [MoHsATHA: TIEpeceKaroNuecs mnpsMas | 11.09.20 http://www.0
TIIOCKOCTB; MOTYTPOCTPAHCTBO 1 23' ' penet.edu.ru/
. MHOTOrpaHHHKH, M3006paKeHie 13.09.20 http://school-
NPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD 1 23' ' collection.edu.ru
http://www.0
6 AKCHOMBI CTEPEOMETPUU 18.09.20 .
1 penet.edu.ru/
23
7 AKCHOMBI CTEPEOMETPUH U  TIEPBBIC http://school-
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http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og

denepanpHas padbouas mporpamma | Matematuka. 10—11 xmaccer (yriayOnéHHBIN ypOBEHB)

CJIEICTBHS U3 HUX 20.09.20 collection.edu.ru
23
CHOCf)6I>I 3aJJaHus  TPSAMBIX | http://WWW.0
II0cKocTel B mpocTtpaHcTBe. O003HAUYCHUS 20.09.20 q /
HPSIMBIX U MJIOCKOCTEH 23 penet.edu.ru
N300pakeHre CEYCHUH MUPaAMUJIBI, http://school-
Ky0a U IPU3MbI, KOTOPBIE MIPOXOIAT Yepe3 UxX 02.10.20 .
piGpa 23 collection.edu.ru
N3o6paxenue HepeceueHUs 04.10.20 http://www.0
IIOJIyYEHHBIX TUIOCKOCTEH. 23' ' penet.edu.ru/
nu
300pakeHue ) nepeceyeHus http://school-
MOJIyYE€HHBIX IUIOCcKOCTe. PackpammBanue 04.10.20 llecti
MIOCTPOEHHBIX CEYEHUN Pa3HBIMU IIBETAMU 23 collection.edu.ru
Merox  cieoB IS TOCTPOEHHS 09.10.20 http://www.o
ceuennit 23 penet.edu.ru/
CpoiicTBa IepeceYeHuil NPAMBIX H 111020 http://school-
niockocTei 03 collection.edu.ru
MveTozL ) [ (1 (0): TN j‘[OCTpoeHI/I}I http://WWW.0
cedyeHnii. CBONCTBA NEPECEUEHUI NPSAMBIX U 11.10.20 q /
IJIOCKOCTEHN 23 penet.edu.ru
http://school-
[TocTpoenue ceueHuii B mupamuie 16.10.20 ) P
23 collection.edu.ru
[locTpoeHne cedenmii Kybe 10 TpéM http://www.0
TOYKaM Ha pEopax. 18.10.20 penet.edu.ru/
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http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
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23
MHOrOrpaHHHUKH, 1300paXkeHue 13.09.20 http://school-
HECYIIECTBYIOIIMX OOBEKTOB 23' ' collection.edu.ru
N300pakeHre CEYCHUH MUPAMUJIBI,
K¥63 Y TIPU3MBI, KOTOPBIC TIPOXOISAT Yepe3 uxX http://AWWW.0
pEopa. N3obpaxenue MePECCUCHHS 18.10.20
y penet.edu.ru/
MOJYYCHHBIX TUIOCKOCTEH. PackpaninBanue 23
MOCTPOCHHBIX CCUCHHI Pa3HBIMH IIBETAMH
IloctpoeHne ceueHuii B NHMpPaMUIE,
kybe 1o TpéM Toukam Ha pébpax. Cosnanue £3.10.20 http://school-
BBIHOCHBIX YEpPTEKEHM M 3aluCh I1aroB 23' ' collection.edu.ru
MOCTPOCHHSI
Co3naHue BBIHOCHBIX YepTeXed u 25 10.20 http://www.0
3alyCh IaroB IIOCTPOECHUS 23' ' penet.edu.ru/
[ToBrOopenue nmnanumerpuu: Teopema o http://school-
MPOMOPIMOHANBHBIX ~ OTpe3kax. [lomobue 25.10.20 )
collection.edu.ru
TPEYroJbHUKOB 23
[ToBTOpenune mnanumerpuu: Teopema
Menenasi.  PacueTsl B ceYeHHSX  Ha 06.11.20 http://www.0
BBIHOCHBIX depTexax. Mcropusi pasBuTHS 23' ' penet.edu.ru/
TUTAHUMETPHUH U CTEPEOMETPUH
KoutponmbHast ~ pabora  "AKCHOMBI 08.11.20 http://school-
crepeomerpun. Ceuenns" 23' ' collection.edu.ru
B3anMHOEe pacnosnokeHue mpsMbBIX B http://www.0
npoctpancTBe. CKpeluBarouumecs mIpsiMbIe. 08.11.20 penet.edu.ru/
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http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og

denepanpHas padbouas mporpamma | Matematuka. 10—11 xmaccer (yriayOnéHHBIN ypOBEHB)

[Ipu3Haku  CKpEHIMBAIOMIMXCS  MPSIMBIX. 23
[TapamnenbHble IpsIMbIE B TPOCTPAHCTBE
Teopema 0  cCyllecTBOBaHMUM |
€MHCTBEHHOCTH TMpPSIMOW  MapauleIbHOM
JTAHHOM MpsIMOM, MPOXOASAIIEH Yepe3 TOUKY 13.11.20 http://school-
MPOCTPAaHCTBA U HE JIeXKAllle Ha JaHHOU 93 collection.edu.ru
PSIMOH. Jlemma 0 nepeceyeHuu
napauieIbHbIX MPSMBIX INTIOCKOCTHIO
[TapannensHOCTD Tpex MPSIMBIX. http://WWW.0
Teopema o TpEX mapaICIbHBIX MPSAMBIX. 15.11.20
Teopema 0 CKpeIIMBaIOIIUXCS MPSIMBIX 23 penet.edu.ru/
[TapannensHoe MIPOEKTUPOBAHHUE.
OcHoBHBIE CBOMCTBa [apajuIeIbHOIO 15.11.20 http://school-
npoekTupoBanus. M3o00pakeHne  pa3HBIX 93 collection.edu.ru
buryp B nmapaunenbHON MPOSKIIUU
LenTpasibHass nOpoekuus. Yroa ¢ http://WWW.0
COHANPABJICHHBIMU CTOPOHAMHU. YTOJI MEXIY 20.11.20
HpAMBIMI 93 penet.edu.ru/
3agaun Ha JI0Ka3aTeIbCTBO u http -//school-
HCCIIEI0BaHUE, CBSI3aHHBIE C 22.11.20 .
pacroJIo)KEHUEM MPSAMBIX B IPOCTPAHCTBE 23 collection.edu.ru
[lonsATHA: MapajnenbHOCTh MPSAMON U
IUIOCKOCTH B mpocTpaHcTBe.  [Ipu3Hak http://WWW.0
MapayieIbHOCTH  TPSIMOM M TUIOCKOCTH. 22.11.20
CBolicTBa MapaIeIbBHOCTH  HpSIMOH | 23 penet.edu.ru/
MJIOCKOCTH
I'eomeTpuyeckue 3a1auu Ha http://school-
BBIUMCJICHHE U JI0KA3aTEIIbCTBO, CBA3AHHBIC C 27.11.20 collection.edu.ru
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MapaJUIeIbHOCTBIO MPSMBIX M IUIOCKOCTEH B 23
MIPOCTPAHCTBE

[TocTpoeHue cedeHus, MPOXOIAIIETO
yepe3 JaHHYK MPSAMYH0 Ha 4Yeprexe H 20 11.20 http://www.0
napajuleibHOTO JIpyrod nmnpsmoil. Pacuér 93 penet.edu.ru/
OTHOIIIEHUH

[TapannensHas MPOEKIUs, TPUMEHEHUE
s TOCTPOEHUS  CedeHMHd  Kyba W 20.11.20 http://school-
napajuieIenunesa. CaoiicTBa 93 collection.edu.ru
napajuieenuInea u mpu3Mbl

[TapannensHbie TOcKoCcTH. [Ipu3Haku 04.12.20 http://www.0
MapajuIeIbHOCTU JBYX IJIOCKOCTEN 93 penet.edu.ru/

Teopema 0  MmapaJUIETbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOISIIEN 06.12.20 http://school-
yepe3 TOYKY, HE anHazmemflmy}o JTaHHOM 23 collection.edu.ru
TIJIOCKOCTH | CIICJICTBUS U3 HEeE

CaoiicTBa napasuieIbHbIX IIOCKOCTEMN:
0 TMApaINeNbHOCTH MPAMBIX IIEpPECEUEHHUs 06.12.20 http://www.0
npu nepeucequI/H/IV JIBYX MapaJlyIEIbHbBIX 93 penet.edu.ru/
MJIOCKOCTEH TpeTheit

CBolicTBa mapayyIeNbHBIX MIIOCKOCTEMH:
00 OTP@SKaX MapajuIeIbHBIX — TPSIMBIX, http://school-
3aKTIOYEHHBIX ~ MEXKAY  MapajuIeIbHBIMU 11.12.20 .
IUIOCKOCTSIMU; O TI€pecedYeHUur MpsSMON ¢ 23 collection.edu.ru
JBYMS TTApAJUICITBHBIMU TUIOCKOCTSIMHU

[ToBropenne: Teopema Ilmdaropa Ha http://www.0
IUIOCKOCTH 13.12.20 penet.edu.ru/
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[ToBTOpCHUE: TPUTOHOMETPHS 13.12.20 http://school-
IPSMOYTOJIBHOTO TPEYTOJbHUKA ) 3' ' collection.edu.ru

CpoiictBa Kyb0a ¥ IIPAMOYIOJIEHOIO 18.12.20 http://www.0
napajiesenunena 23' ' penet.edu.ru/

Bbruucnenue anuH OTpE3KOB B KyOe U 90.12.20 http://school-
NPSAMOYTOJIBHOM Mapajuieenunene 5 3' ' collection.edu.ru

[leprieHAUKYISAPHOCTE  MPSIMOM | http://WWW.0
wiockocTd. Ilpu3Hak mnepneHIuKyIsIpHOCTH 20.12.20 q /
IPSIMOM U TTIOCKOCTH 23 penet.edu.ru

[MpusHax HEPIEHINKYIIIPHOCTH 25 12 20 http://school-
IPAMOM U TIOCKOCTH 23' ' collection.edu.ru

Teopema 0  cyliecTBOBaHMH U
€IMHCTBEHHOCTH  IIPSAMOW,  IPOXOIALIEH 97 12.20 httDZ//WWW.O
yepes TOYKY MPOCTPAHCTBA u 23' ' penet.edu.ru/
NEePIEeHINKYISPHOH K TNIOCKOCTH

[T10CKOCTH | TIEPIEHIUKYIISPHBIE UM 271220 http://school-
NpsSIMbIE B MHOTOTPaHHHUKAX 5 3' ' collection.edu.ru

[ImockoCT M NEPHEHAMKYIIAPHBIE UM 10.01.20 http://www.0
IpsSIMbIE B MHOTOTPaHHHUKAX 5 4' ' penet.edu.ru/

Mepmex http://school-

VKYJISIp ¥ HAKJIOHHASL. :
P P 10.01.20 collection.edu.ru
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24
[MeprieHIUKYIISAP u HaKJIOHHASL. http://WWW.0
[TocTpoenre meprneHAMKYJIApa U3 TOYKH Ha 15.01.20 q /
MPSIMYO 24 penet.edu.ru
Teopema o TpEX MEPIEHAUKYIAPAX 17.01.20 http://school-
(npsimas) 5 4' ' collection.edu.ru
Teopema o TpEx TNepHEHIUKYIIAPAX 17.01.20 http://www.0
(oOparnast) 9 4' ' penet.edu.ru/
Vromn MeXAay — CKPEI[HBAOIIMMHUCS 22 01.20 http://school-
IPAMBIMH 5 4' ' collection.edu.ru
[TowcK TePIEHIUKYISPHBIX TPSIMBIX C 24.01.20 http://www.0
HIOMOIIIBIO TIEPIEHAMKYIIIPHBIX ITIOCKOCTEH ) 4' ' penet.edu.ru/
http://school-
OpTOroHajibHOE MPOEKTUPOBAHUE 24.01.20 . P
24 collection.edu.ru
[MocTpoeHne  ceueHmii  Kkyba 29.01.20 http://www.0
MTOMOIIBI0 OPTOTOHATIBHON MPOEKIINHU 2 4' ' penet.edu.ru/
- Hoc(T)ltjoeHHepa cequm;I :pl;BMri; 31 http://school-
BUILHOW  MUpPAMHUIbI TIOMOIIb )
OPTOTOHAIBHOW TPOCKIIUH 01.2024 collection.edu.ru
Cummerpus B IIPOCTPAHCTBE http://AWwWw.0
OTHOCUTENIbHO  IUIocKocTH.  Ilnockoctu 31.01.20 q /
CUMMETPHUI B MHOTOTPaHHUKAX 24 penet.edu.ru

22



http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
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http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og
http://www.google.com/url?q=http%3A%2F%2Fwww.openet.edu.ru%2F&sa=D&sntz=1&usg=AFQjCNF1BAJPcriuRadW00T_vHd2uRF7og

denepanpHas padbouas mporpamma | Matematuka. 10—11 xmaccer (yriayOnéHHBIN ypOBEHB)

[Tpuznak MEPIEeHIUKYISPHOCTH

npsIMOM W TUIOCKOCTH Kak  CJICJICTBHE 05.02.20 ht,t p'//SChOOI-

cHMMETpUH 24 collection.edu.ru
[IpaBUITbHBIE MHOTOTPAaHHHKH. 07.02.20 D/ /WWW.0

24 penet.edu.ru/

[IpaBuiibHBIC MHOTOTPAHHUKH. Pacuér 07.02.20 http://school-

pacCTOSIHUN OT TOYKHU JI0 TIIIOCKOCTH 24 collection.edu.ru
Crioco0bl ONyCTUTH NEPIIEHIUKYJISPHL: http://WWW.0

CUMMETpPHS, CABUT TOYKU IO MapaljIeIbHOU 12.02.20

——g 24 penet.edu.ru/
CuBur 1o HemapauleIbHOW HPSIMOM, 14.02.20 http://school-

M3MEHEHHE PACCTOSHHUIA 24 collection.edu.ru
KonrponsHast  paGora  "B3aumHuoe http://WWW.0

pacroyiokeHue TPSMBIX W TIJIOCKOCTEH B 14.02.20

npoctparcTse” 24 penet.edu.ru/
[ToBTOpeHue: yroa MexAy MNpsIMBIMU

Ha  IUIOCKOCTH,  TPUTOHOMETpUS B 10.02.20 http://school-

NPOU3BOJIBHOM  TPEYTOJABHHUKE, TEOpEMa 24 collection.edu.ru

KOCHHYCOB
IToBTOpeHue: yroi MEXTY http://WWW.0

CKpEIINBAIOIIUMUCS IPSIMBIMU B 21.02.20

HpOCTpaHCTBe 24 penet.edu.ru/
[eoMeTpHYECKHEe METOJIBI BBIYHCIICHHUSI 21.02.20 http://school-

yriia MEXAy MPSAMBIMA B MHOT'OIPaHHUKAX 24 collection.edu.ru
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JIByrpaHHbIi yTOJL. CBOIicTBO 26. http://www.0
JUHEUHBIX YTJIOB JBYTPAHHOTO yTria 02.2024 penet.edu.ru/
[TepnenaukynspHbie IUTOCKOCTH. http://school-
CBolicTBa  B3aUMHO  MEPIEHAUKYJISPHBIX 28.02.20 )
tocKocTei 24 collection.edu.ru
[Tpuznax NEepPHEeHANKYIIPHOCTH
IUIOCKOCTEH; TeopeMa 0 IPAMOi 28.02.20 http://www.0
nepeceyeHust TBYX IUIOCKOCTEH 24 penet.edu.ru/
NEePIEHINKYIISPHBIX TPEThEH MIIOCKOCTH
[TpssimoyronbHBIH napaJuIeIIe IS T; http://school-
Ky0; U3MEpeHHsl, CBOWCTBA MPSMOYTOJIBHOTO 04.03.20 )
mapaenenea 24 collection.edu.ru
Teopema 0 JIarOHaJIH http://AWWW.0
IPSIMOYTOJIBHOTO  Mapajulelienunesa | 06.03.20
CJIEJICTBUE U3 HEE 24 penet.edu.ru/
CrepeoMeTpuyeckue | MPHUKIAIHbIE http://school-
3a1a4y, CBS3aHHBIE co B3aMMHBIM 06.03.20 .
pacmojioKeHUEM IPSIMBIX U INIOCKOCTH 24 collection.edu.ru
[ToBTOpEHME: CKPEIMBAOIIECS http://WWW.0
npsiMble, MapajjiesibHble  IUIOCKOCTH B 11.03.20
CTaHJAPTHBIX MHOTOIpaHHHUKAX 24 penet.edu.ru/
[Tapa mapaymienbHBIX IUIOCKOCTEH Ha
CKPEIMBAIOIINXCSA  TPSIMBIX,  PacCTOSHUE 13.03.20 http://school-
MEXIY CKpELIUBAOUIUMUCA IPSIMBIMUA B 24 collection.edu.ru
MPOCTHIX CHUTYaIHsIX
PaccrosiHME OT TOYKM 1O IUIOCKOCTH, 13.03.20 http://www.0
paccTosiHUE OT MPSAMOM JI0 TIIOCKOCTH 24 penet.edu.ru/
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BrpiunciieHue  pacCTOSSHUM — MEXIY

18. http://school-

CKPEUMBAIOMMMUCA TIPAMEIMIT € TIOMOIIBIO 03.2024 collection.edu.ru
HEPICHANKYIIAPHOM TIOCKOCTH

TpéxrpanHblii yroJi, HEpaBEeHCTBA IS
TpexrpanHbeix yrioB. Teopema Iludaropa, 20. http://www.0
TEOpEeMbl KOCHMHYCOB M  CHHYCOB IS 03.2024 penet.edu.ru/
TPEXTPAHHOTO yIia

DieMeHTHl CepUIecKoll TeOMETPHUH: 20.03.20 http://school-
reoIe3NUECKUE TMHUN Ha 3eMIIe ” 4' ' collection.edu.ru

KourponsHast  pabora "Yriael 01.04.20 http://www.0
paccrosHus" on penet.edu.ru/

Cucremarnzanus 3HaHUH 03.04.20 http://school-
"MHOTOrpaHHUK U €r0 3JIEMEHTHI" ” 4' ' collection.edu.ru

[Mupamua. Buasl HPaMUI. 03.04.20 http://www.0
IIpaBunpHas nupamua 2 4' ' penet.edu.ru/

[pusma. TlpsiMas W HAKJIOHHAS 08.04.20 http://school-
npusMel. [IpaBuibHas mpusMa 5 4' ' collection.edu.ru

Tpsmoit TapasIesenuIIes, 10.04.20 http://www.0
PSIMOYTOJIBHBIN Mapajuie/ienures, Kyo 5 4' ' penet.edu.ru/

BrInyKiiele MHOTOTpaHHHMKH. Teopema 10.04.20 http://school-
Oiinepa ) 4' ' collection.edu.ru
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Brinykneie MHOrorpanHuku. Teopema

http://www.0

Oiinepa. [lpaBwibHBIE W TIOJyIPaBUIbHBIC 15.04.20
penet.edu.ru/
MHOTOTPaHHUKHU 24
http://school-
) KOHTponLHa"sI pabora 17.04.20 . p
MHOrorpaHHuKK 24 collection.edu.ru
[TousiTe BEKTOpa Ha IUIOCKOCTH M B 17.04.20 http://www.0
TIPOCTPAHCTBE 5 4' ' penet.edu.ru/
http://school-
CymMma BEKTOpOB 22.04.20 ) P
24 collection.edu.ru
p 24, http://www.0
a3HOCTh BEKTOPOB
P 04.2024 penet.edu.ru/
http://school-
[IpaBuio napannenenunena 24.04.20 ) P
24 collection.edu.ru
http://www.0
YMHOK€EHNE BEKTOpa Ha YHCIIO0 29.04.20 .
24 penet.edu.ru/
Pa3noxeHne BekTOpa 1o Oasucy Tpéx 01.05.20 http://school-
BEKTOPOB, HE JIEXKAIIUX B OJHOMN IIIOCKOCTH 5 4' ' collection.edu.ru
http://www.0
CkansipHoe pou3BeICHUE 01.05.20 .
24 penet.edu.ru/
Berunciienue yriia Mexy BEeKTOpaMH B )
POCTPAHCTBE 06.05.20 http://school
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24 collection.edu.ru
http://www.0
[Ipocreiimme 3a1a4u ¢ BEKTOpaMH 08.05.20 P
4 24 penet.edu.ru/
http://school-
[Ipocreiimme 3aga4u ¢ BEKTOpaMH 08.05.20 . P
5 24 collection.edu.ru
http://www.0
[Ipocreiimue 3a1auu ¢ BEKTOpaMu 13.05.20 2
6 24 penet.edu.ru/
. http://school-
[Ipocreiimue 3a1auu ¢ BEKTOpaMu 15.05.20 )
7 24 collection.edu.ru
http://www.0
O000111eHIE U CHCTEMATH3aIlUs 3HAHU 15.05.20 b
8 24 penet.edu.ru/
http://school-
O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 20.05.20 . P
9 24 collection.edu.ru
http://www.0
HToroBasi KOHTpOJIbHASA paboTa 22.05.20 .
00 24 penet.edu.ru/
http://school-
HToroBasi KOHTpOJIbHASA paboTa 22.05.20 ) P
01 24 collection.edu.ru
0606 . 27.
00IIIEHNE U CHCTEMATH3AIIMs] 3HAHUI
02 05.2024
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