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1. IMosicHuTeNBbHAS 3aNHCKA.

1.1. HopmaTuBHO-IpaBOBbIE€ JOKYMEHTHI, HA OCHOBAHMHN KOTOPBIX pa3padoTaHa
padouasi mporpamma

Pabouas mporpamma mmo reomerpuu 06a30BbIi YpOBEHB pa3padoTaHa Ha OCHOBE:

1. ®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 ob6pa3oBanuu B Poccuiickoii
Denepauuny».
2. ®enepalibHOTO rOCyAapCTBEHHOr0 00pa30BaTeNbHOIO CTaHAApTa CPEIHEro OOIIEro

oOpa3oBaHMsI, YTBEPXKICHHOTO IMpHKa3oM MuHuCTepcTBa 00pa3oBaHus W Hayku Poccuiickoit
®depepanuu ot 17.05.2012 Ne 413 (manee — PI'OC cpennero obmero oopa3oBaHus).

3. [Tpukaza MunucrepctBa mpocBenieanss PD or 22 mapra 2021 1. Ne 115 «O6
yrBepkaeHun llopsiaka opraHuzaldd W OCYILIECTBIEHHUS 00pa30oBaTEeNbHOM JEATEIbHOCTH II0
OCHOBHBIM 00II€00pa30BaTeNbHBIM TIpOrpaMMaM - 00pa30BaTENbHBIM IMPOrpaMMaM HAYaIbHOTO
0011ero, OCHOBHOTO OOILIETO U CPETHETO 00IIEero 00pa3oBaHUM.

4. [Tpuxa3za MunucrepcrBa npocsemienus Poccuiickoit @enepanuu ot 26.06.2025 Ne
495 «O06 ytBepxkaeHun GeaepanbHOro nepedHs y4eOHUKOB, TOMYLICHHBIX K HCIOJIb30BAHUIO TPU
peann3aiy UMEIOIUX TOCYAapCTBEHHYIO aKKPEIUTALMIO0 00pa30BaTeNIbHBIX MPOrPaMM HAYaIbHOTO
o011ero, OCHOBHOTO OOIIET0, CpeIHero o01ero o0pa3zoBaHus OpraHU3alUsIMH, OCYIIECTBIISIOMIUMU
00pa3oBaTeNbHYI0  JCATEIBHOCTh W YCTAHOBJIICHHUS MPEACIBHOTO CpOKa  HCIOJIb30BaHUS
UCKJIIOYEHHBIX yUCOHUKOBY.

5. [Ipukaza MunucrepctBa npoceuienus Poccuiickoii @enepanun ot 23 uronsg 2025
r. N 5515 «O0 yrtBepxaenuu (enepaabHOro MepedHs 3IEKTPOHHBIX 00pa30BaTeIbHBIX
pecypcoB, JOMYIIEHHBIX K HMCIOJIB30BAaHUIO MPH pPEAM3alliid HWMEIOIIUX TOCYAapCTBEHHYIO
aKKpeIuTaluio 00pa30BaTENbHBIX MPOrpaMM HA4yaJlbHOTO OOIIEr0, OCHOBHOTO O0OIIEro,
CpeHero o0mero oopa3oBaHUs.

6. ITucema MunucrepcrBa npocseiienus Poccuiickoit @enepanuu ot 21.02.2023 Ne
AB- 800/03 «O06 obecrieueHNy YIeOHBIME U3TaHUSIMI.
7. ITpuka3a MunucrepctBa obpaszoBanus 1 Hayku P® ot 9 uronst 2016 r. Ne 699 «O06

YTBEP)KJICHUM TEepeuHsi OpraHu3alMid, OCYLIECTBISIOIIUX BBIMYCK Y4YEOHBIX MOCOOMH, KOTOpbIE
JIOTIYCKAIOTCA K HCIOJb30BAHUIO IPH pPEATU3allii HUMEIOUIMX TOCYAapCTBEHHYIO aKKpPEIUTAINIO
o0pa3oBaTeNbHBIX MPOrpaMM HAyalbHOTO OOLIEro, OCHOBHOTO OOLIEro, CpeAHero oOIIero
00pazoBaHUs.

8. Cannrtapubix  npasun  CIT 2.4.2.4283-26 «CaHUTapHO-3IUAEMUOJIIOTHYECKUE
TpeOOBaHUSI K OpraHu3alusM BOCHUTAHMS M OOy4YeHHUs, OTIAbIXa U O3J0POBIEHUS JEeTed U
MOJIOZIEKH», YTBEPKIECHHBIX IIOCTAaHOBJIEHHEM [T1aBHOrO rocyJapCTBEHHOIO CAHWTAapHOIO Bpaua
Poccuiickoit ®enepanuu ot 02.06.2026 Ne 19 (manee — CII 2.4.2.4283-26).

0. Cannrapubix npasuwi 1 HopMm CanlluH 1.2.3685-21 «I'uruennueckne HOpMaTUBBI U
TpeOOoBaHUs K 0OecledeHn o 0e30MacHOCTH U (MK) Oe3BpEeTHOCTH Ul yesioBeka (PaKTOpOB Cpebl
obutanus», yTBepkaeHHbIX [locTanoBneHneM [ TaBHOTO roCy1apCTBEHHOTO CaHUTapHOTO Bpaya PD
o1 28.01.2021 Ne 2 (nanee-Canllun 1.2.3685-21).

10. VYceraa HOY «OTKpBITas MIKOJIAY.

I1. OcHoBHOI 00pa3oBaTe’IbHOM MpOrpamMMmbl cpenHero oomero obpaszoBanus YOV
«OtkpblTas wKona», NpuHATOW pemieHueM Ilemarormdyeckoro cosera YOV «OTkpbiTasg HIKOIa»
(mpotokon Ne 1 ot 17.08.2026) u yrBepxaeHHOM npuka3zoM qupektopa oT 17.08.2026 Ne 2007/26.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEIMETA «'EOMETPUSD»

PaGouast mporpamma yueGHOT0 Kypca «I eomeTpus» 6a30BOT0 ypOBHS JJIsi 00yUYaIOIIUXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepajgbHOr0 rocyaapcTBEHHOIO 00pa3oBaTEIbHOTO
CTaHJapTa CpPeaHEro oOIIero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NOpeAbABISEMbIX K MaTeMaTHUECKOMY OOpa3oBaHUIO, U TPaIUIMI pOCCUHCKOro 0Opa3zoBaHus.
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Peanmaul/m nporpaMmabI obecrieynuBacT OBJIaACHUC KIIIOYCBBIMH KOMIICTCHIHUAMU,
COCTaBJIAIIOIIMMU OCHOBY JJIA CaMOpa3BUTHUA W HCHOPCPBIBHOI'O O6pa3OBaHI/IH, OEJIOCTHOCTD
06Il[€Ky.HBTypHOI‘O, JIMYHOCTHOI'O U IMMO3HABATCJIBHOI'O PAa3BUTUA IUYHOCTHU 06yqa10u1nxcs1.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOrO Kypca T€OMETpHHM Ha YpPOBHE CpEIHEro oO0Iero oO0pa3oBaHHS
00yCIIOBJIEHA MNPAKTUYECKOW 3HAYUMOCTBIO METANPEAMETHBIX U IPEAMETHBIX pPE3YyJbTaTOB
0o0yuyeHMs FeOMETPUHM B HANpaBJIEHUHM JMYHOCTHOIO Pa3BUTHs 00ydarouuxcs, (popMuUpOBaHUS
(YHKLMOHAIBHOW MaTeMaTHUYeCKOW TI'pPaMOTHOCTH, HW3Yy4Y€HMsI JAPYIMX Y4YeOHBIX IMCLUIUIMH.
PazButne y oOyyarommxcs HpaBUWIBHBIX TIPEACTABICHUN O CYIIHOCTH U IPOUCXOXKICHUU
TrE€OMETPHUECKUX aOCTPaKIUH, COOTHOMIEHUH PEATbHOIO U HJICALHOTO, XapaKTepe OTPaKEHUS
MaTEMaTUYECKON HAYKOM SIBJICHMH U IIPOLIECCOB PEAJILHOIO MUPA, MECTE T€OMETPUU B CUCTEME
HayK M pOJIM MaTeMaTHYECKOIO MOJCIMPOBAHMS B HAyYHOM IIO3HAHUM U B IIPAKTHUKE
CIocoOCTBYeT (OPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS YYAIIMXCS, a TaKKe KauecTB
MBILUIEHHUS, HEOOXOAMMBIX JIJIS a/lalTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpus sBIsieTCs OJHUM K3 0a30BBIX IPEAMETOB HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHMs, TaK Kak 00ECHeunMBaeT BO3MOYKHOCTb M3YUEHHUs KakK JAMCLUIUIMH €CTECTBEHHO-
Hay4HOHM HAIPaBJICHHOCTH, TaK U T'YMAHUTAPHOM.

Jlornyeckoe MbllUieHHne, (GopMupyemMoe Mpu HM3YYEHUU OOYYaroIMMMCSA HMOHATHUHHBIX
OCHOB T'€OMETPUM M IOCTPOCHUM LIEMOYKM JIOTMYECKUX YTBEPKACHUM B XOAE peLICHUs
FEOMETPUUYECKUX 3aJa4, YMEHHE BBIIBUIATH M OINPOBEpPrarb TIMIIOTE3bl HEMOCPEICTBEHHO
UCIOJB3YIOTCSl MPH PEIIEHUH 3a/lad eCTECTBEHHO-HAy4YHOI'0 LMKJIA, B YaCTHOCTH M3 Kypca
bu3HKH.

YMeHne OpHEHTHPOBATHCS B TMPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJIb BO BCEX
00nacTsX JesaTelnbHOCTH d4enoBeka. OpHeHTalMs 4eloBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLHAIbHOTO ObITHS, (QopMa OTPaKEHUs OKpPYXaloIlero Mupa,
yCIOBHE  YCHEIIHOIO MO3HAHUS M  aKTUBHOIO  IpeoOpa3oBaHusi  JIEHCTBUTENBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEIUHSAET pa3Hble BUAbI yUeOHOU U TPYA0BOM
NeSITeIbHOCTH, SBISETCS OJAHUM U3 MPO(ECCHOHAIBHO BaKHBIX KAayeCTB, MOITOMY aKTyallbHa
3aa4a GOpMUPOBaHUS y OOYHAIOIIUXCSI MPOCTPAHCTBEHHOTO MBILIUIEHUS KaK Pa3HOBUIHOCTU
00pa3HOTO MBIIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B IOJATOTOBKE K MPAaKTHYECKOIl
JESITEIbHOCTH 110 MHOTUM HAIPaBIICHUSIM.

Ilenp ocBoeHust mporpamMmbl yueOHOro Kypca «l'eomerpus» Ha 0a30BOM ypOBHE
o0yuyeHuss — o0Omeo0pa3oBaTeIbHOE W OOMICKYJIBTYPHOE pa3BUTHE OOYYAIOMIMXCSA depes
o0ecriedyeHne  BO3MOXKHOCTH ~ NPUOOPETEHMsT M HUCIHOJb30BAHUS  CHUCTEMAaTHUECKUX
TreOMETPUUYECKUX 3HAHUU U AeMCTBUU, crenu(UYHBIX T€OMETPUHU, BO3MOXKHOCTH YCIEIIHOTO
IOPOJOJKEHUsT  O0pa3oBaHUs MO  CHEUMAIBHOCTSAM, HE CBS3aHHBIM C  [PHUKIAJAHBIM
UCIOJIb30BaHUEM F€OMETPHH.

IIporpamma 1o reomeTpur Ha 0a30BOM YpOBHE IMpenHa3HaueHa JUIs OOydarommxcs
CpeIHEHl MIKOJbI, HE HCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYAHEHHH Ha YpOBHE OCHOBHOTO
oOmero oOpaszoBanust. Takum oOpazom, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTh
o0mre MaTeMaTHYecKue yMEHHMs, CBSI3aHHbIE CO CIenu(UKON reoOMeTpUH U HEOOXOAUMBIE IS
KHM3HU B COBpEMEHHOM ob1iecTBe. KpoMe 3Toro, oHu MMEIOT BO3MOXHOCTh U3YyYUTh T€OMETPHUIO
Oosee riyOboOKoO, eciiu B AajibHEHIIeM BO3ZHUKHET HEOOXOIUMOCTh B F€OMETPUUECKUX 3HAHUSIX B
npo¢ecCuOHANBbHON eI TeTbHOCTH.

JlocTHXKEeHHE 1IeNTd OCBOCHUS IPOrpaMMBbl 00€CTIeUnBAETCS PEIIEHHEM COOTBETCTBYIOLIUX
3agad. [IpmoputeTHBIMU 3a1auaMu OCBOeHUsI Kypca «['eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIACCaxX SIBJISIOTCS:

7 (dopMHupOBaHKE MPEACTABICHUS O TEOMETPUN KaK YaCTH MHUPOBOM KyJbTYyphl U OCO3HAHUE
€€ B3aUMOCBSI3U C OKPY’KAIOIIUM MUPOM;

7 (opmMHupOBaHKE TPEACTABICHUS O MHOTOTPAHHUKAX W TeJaX BPALICHUs KaK O BaKHEHIINX
MaTEMaTUYECKUX MOJENSAX, IO3BOJIAIOIIMX OIUChIBaTh M M3ydyaTb pa3HbIE SIBICHUS
OKPYKaroIIero MUDA;



"1 (opMHpOBaHME YMEHHUS paclo3HaBaThb Ha YEpTEXax, MOJCNAX M B PEAIbHOM MHpE
MHOTOTPAHHUKH U Tella BpallleHus;

) OBIAQJCHHE METOJAaMH  peIleHHWs 3aJad Ha IOCTPOCHUS Ha  H300paskeHHSIX
IPOCTPAHCTBEHHBIX (QUTYP;

) QopmHpoBaHNE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHSATHSIMH O MHOTOTPAaHHHUKAX M Telax
BpALICHUS U UX OCHOBHBIMU CBOHCTBAMU;

7/ OBJAJeHUE AaNTOPUTMAMU pELICHHS OCHOBHBIX THUIIOB 3a1a4; (OPMUPOBAHUE YMEHUS
OPOBOJUTH  HECIIOKHBIE  JIOKa3aTelbHBIE  PACCYXKACHHUS B XOJA€  pELICHUS
CTEpEeOMETPUYECKHX 3a/1a4 U 33714 C IPAKTUUECKUM COJIEP KaHUEM;

| pa3BUTHE  WHTCIUIGKTYQJIbHBIX M  TBOPYECKMX  CIIOCOOHOCTEH  OOydaromumxcs,
M03HAaBaTENbHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUM, KPUTHYHOCTHU MBIIUICHHUS;

1 ¢opmupoBaHue (YHKIHOHAIBHOW TI'PAMOTHOCTH, PpEJICBAaHTHOW TIE€OMETPUM: YMEHHUE
pacrio3HaBaTh MPOSIBICHUS T'€OMETPUYECKHX IMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CHUTYallUsX M NpPU M3YYCHUU JPYTUX Y4eOHBIX IPEIMETOB,
IPOSIBIICHHS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIIMpOBaTh UX HA S3bIKE T€OMETPUH
U CO3/1aBaTh F€OMETPUUYECKUE MOJENHU, MPUMEHITh OCBOCHHBIM T€OMETPUYECKHl ammapar
JUIL peIIeHUs] IMPAKTHKO-OPUEHTHPOBAHHBIX 3a/la4, HMHTEPIPETUPOBATh U OICHUBAThH
HOJTYYCHHBIC PE3YJIbTATHI.

OTnnunTeNnsHOM 0COOEHHOCTHIO MPOTPAMMBI SBIISETCS BKIIIOUEHHE B KYpC CTEPEOMETPUU
B Hayaje ero M3y4yeHUs 3aj7ad, pellaeMblX Ha YPOBHE HWHTYUTHBHOTO TO3HAHWS, U
ornpeneNi€HHBIM 00pa3oM OpraHW30BaHHAs padoOTa HaJ HHUMH, YTO CHOCOOCTBYIOT pPa3BHTHIO
JIOTHYECKOT0 ¥ TPOCTPAHCTBEHHOI'O MBIIIICHHUS, CTUMYJIUPYET NPOTEKaHWE HWHTYUTUBHBIX
IPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY H3YUYCHHIO TIPEMETA.

[Ipenmourenne oTAAETCS HAIIATHO-KOHCTPYKTHUBHOMY METOAY OOy4YeHUs, TO €ecThb
TEOPETUYECKHE 3HAHUS KMMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTh MPEIMETHO-IIPAKTHUECKON
NeSITeTbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJACTABICHWNA Yy ydaluxcs B Kypce
CTEpEOMETPUH MPOBOJIUTCS 3a CUET pelIeHUs 3a7a4 Ha CO3JaHKe NMPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha ONEPHPOBAHME MPOCTPAHCTBEHHBIMH oOpazamu. CoznaHue oOpa3a TPOBOIUTCS C
OIOpOi Ha HArJAAHOCTb, a ONEPUPOBAHUE 00PA30M — B YCIOBHUSX OTBJICUEHHS OT HATJISAHOCTH,
MBICIIEHHOTO H3MEHEHUS €T0 MCXOTHOTO COJICPIKAHMUS.

OcHoBHBIE conepkarenbHble JMHMM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsMble U MIOCKOCTH B IIPOCTpaHCTBE», «Tema BpameHus», «BeKTophl U
KOOPJIMHATHI B IpocTpaHcTBey. POpMHUpPOBAaHUE JTIOTHYECKUX YMEHUHN pacipeenseTcs He TOJIbKO
MO COJEp)KaTeIbHBIM JIMHUSIM, HO M IO TojaaM OOy4YeHHsi Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHMs.

Copepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIMETHBIM pE3yJibTaTaM OCBOCHHS
paboueil mporpamMmbl, pacpeAeaEHHbIM 110 To1aM 00yUYeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3oM,
YTOOBl  OBNIAJICHUE TEOMETPUYECKHMMH  TOHSATHAMH W HaBBIKAMH  OCYIIECTBISIIOCH
MOCJIE/IOBATEIbHO U TOCTYHAaTeIbHO, C COOJIOJCHHEM MPUHIMIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIC 3HAHMUS BKIIIOYAIIUCH B OOIIYI0 CHCTEMY T€OMETPUYECKHX MPEICTABICHHH 00yJarONIuXCs,
pacumpsis 1 yriyosss e€, o0pas3yst IpOUYHbIe MHOKECTBEHHBIE CBS3H.

MecTo 1 poJib mpeaMeTa B y4eOHOM IUIaHe (KOJHYeCTBO YYeOHBIX 4YacOB, HA KOTOpoe
paccuuTaHa paGoyasi MpPorpaMMa B COOTBETCTBHH C Y4YeOHBIM IIAHOM, KaJeHAAPHBIM
y4eOHbIM rpauKoMm).

VYuebublii npenmer «l'eomerpus» SBISETCS 00s3aTENbHBIM ISl U3yYEHHs HAa ypOBHE
CpemHero o01ero o0pa3oBaHus U BXOJIUT B IPEJAMETHYIO 001acTh yueOHOro miana «Maremarnka
u uHpopmatuka». Ha nzydenue yueGHoro kypca «I'eomerpusi» Ha 6a30BOM ypOBHE OTBOAMUTCS
102 gaca: B 10 xmacce — 68 gacoB (2 yaca B Heneno), B 11 kimacce — 68 gacoB (2 4aca B HEZENIO).

2. COAEP) KAHUE OBYUYEHUA
10 KJIACC

IIpsiMbIe ¥ MJIOCKOCTH B NPOCTPAHCTBE
OcHOBHBIE TIOHATHS cTepeoMeTpur. Touka, mpsMasi, INIOCKOCTh, MPOCTpaHCcTBO. [lousTHE 00
AKCHOMAaTHYECKOM IIOCTPOECHUH CTEPECOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.



B3aumHoe pacnonoxeHue NpsMBIX B IPOCTPAHCTBE: INEPECEKAIOIUECS, NapalieiIbHbIE U
cKpemuBamomuecss npsmsele. [lapamnensHOCTs NOpAMBIX M IUIOCKOCTEM B NPOCTPAHCTBE:
napasuielbHble IPSAMbIE B IIPOCTPAHCTBE; MAPAIIEIBHOCTh TPEX MPAMBIX; MAPAILIEIbHOCTh NPIMOKN
U IJIOCKOCTH. YTJIBI C COHAIPABJICHHBIMM CTOPOHAMM; YTOJI MEXIy INPSAMBIMH B IIPOCTPAHCTBE.
[TapaynenbHOCTh IIOCKOCTEH: NapaJlIesibHbIE IIIOCKOCTH; CBOMCTBA INAPAJUICIBHBIX IIJIOCKOCTEH.
[Tpocreiimine npocTpaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TETpajap, KyO, Napaienenunesn,
MIOCTPOCHUE CEYEHU.

[TeprieHIUKyYJIAPHOCTD NPSIMOM U IUIOCKOCTHU: NEPIIEHIUKYJIAPHBIE IIPSIMbIE B IIPOCTPAHCTBE,
OpsiMble NApajuleNbHbIE M NEPIEHAMKYJSpPHbIE K IUIOCKOCTH, IPU3HAK MEPIEHIUKYJISIPHOCTU
IPSMOM U IUIOCKOCTH, TEOPEMA O MPSIMOW NMEPHNEHAMKYJIIPHON IJIOCKOCTH. YTJbl B IPOCTPAHCTBE:
Yroa MEXIy MNpsAMOM U IUIOCKOCTBIO; ABYTPAHHBIM YIOJI, JIMAHEWHBIM YroJl JIBYI'PAaHHOIO Yrja.
[lepieHOUKYJIAp ¥ HAKJIOHHBIE: PACCTOSIHME OT TOYKH IO IUIOCKOCTH, PACCTOSIHME OT MPAMOH 0
IUIOCKOCTH, MPOEKIHs (UTYpbl Ha IUIOCKOCTh. llepneHIuKyIIpHOCTh IUIOCKOCTEH: TpH3HAK
NEPIEHANKYJIIPHOCTH ABYX III0cKocTel. TeopeMa o TpEX neprneHuKyIsapax.

MHororpaHHuKHu

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAHHUKA, BBIIYKJIbIE U HEBBITYKIIbIE
MHOTOTPAHHUKH; pa3BEpTKa MHoOrorpaHHuka. Ilpusma: n-yronbHas mpusma; rpaHd U OCHOBaHUS
OpU3MBbL; MpsiMas M HAKIOHHAasT NpuU3Mbl; OOKOBas U IIOJIHAA IOBEPXHOCTb IPU3MBI.
[Tapannenenunen, npsSAMOYTrOJbHBIA MNapajuielienune] U ero cBoicTBa. I[lupamuna: n-yronbHas
nupaMpjia, TpaHM U OCHOBAHME MHpaMHabl; OOKOBas M TMOJHAas MOBEPXHOCTb MHPaMUbL;
OpaBUJbHAs M yceu€HHas MNupamMuaa. OJEMEHThl Mpu3Mbl U nupamuabl. [lpaBuiibHbIE
MHOTOTPAHHUKH: MOHSITHE MPABWJIBHOIO MHOIOIpaHHUKA; IpaBWJIbHAs MpU3Ma M IpaBUIbHAs
nupaMujia; MpaBWiIbHAs TPEyroJibHas MUpaMuja W MpaBUIIbHBIA TeTpasap; KyO. IIpencraBnenue o
IPAaBUJIBHBIX MHOIOTPAHHUKAX: OKTa3JIp, JOJAEKa3Ap U ukocasap. CeueHus nNpu3Mbl U TUPAMUIbL.

CumMerpusi B NPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, NPSIMOM, IJIOCKOCTH.
OJeMEeHTbl CHMMETPHH B IMPaMUIaX, apaJljiesIeuIeaX, IPaBUIbHbIX MHOTOTPAHHUKAX.

Bolunicnenye 31eMEHTOB MHOTOIPaHHUKOB: pEOpa, AuaroHanu, yribl. Ilinomane GokoBoi
MOBEPXHOCTH M TOJHON MOBEPXHOCTH HPSIMOM MPU3MBI, IUIOIA b OCHOBAHUMN, TeOpeMa 0 OOKOBOM
MOBEPXHOCTH MpsiMOil mpu3mbl. Ilnomans OOKOBON MOBEPXHOCTH M IMOBEPXHOCTU IPaBHIbHON
NUpaMubl, TeopeMa o Iutoniaau yceu€HHoil nupaMusl. [lonstue o0 06béme. OOBEM mHUpaMubl,
IIPU3MBI.

[TonoGHuble Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAASIMHU TOBEPXHOCTEH,
00BbEMaMHU MOJOO0HBIX TEJI.

11 KJIACC

Tesna Bpamenus

[{unuHapuyeckass MOBEPXHOCTh, O0Opasymoole IWINHAPUYECKOM TMOBEPXHOCTH, OCh
ITHHIPUYECKON MOBepXHOCTH. L{mnmmHAp: OocHOBaHUS W OOKOBas MOBEPXHOCTh, OOpas3yromias |
0Cb; TUIOIA/Ib OOKOBOW U MOJIHON TTOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00Opa3ylole KOHWYECKOH IMOBEpXHOCTH, OChb ¥ BEpIIMHA
KOHHYECKOW ToBepxHOCTH. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yiomas U OCh; IUIONMah OOKOBOM
U TIOJHOM NOBEPXHOCTH. YCEUEHHBIM KOHYC: 00pasyloliMe M BbICOTA; OCHOBaHMS M OOKOBas
IOBEPXHOCTb.

Cdhepa m map: ueHtp, paauyc, IAUaMeTp; IUIOMAAb MOBEPXHOCTU cdeprl. Bzaumuoe
pacrnonoxeHue chepbl U MIOCKOCTH; KacaTelbHasl INIOCKOCTh K cdepe; MmIomaiab cepsl.

N300pakeHne Ten BpallleHus: Ha IUIOCKOCTH. Pa3BEépTka IMIMH/pA U KOHYCA.

KomOnHanmu Tten BpamieHWss W MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIHMCAaHHBIA OKOJIO
cdepsl; chepa, BIUCaHHAsE B MHOTOTPAHHUK, UM TEJIO BPAIICHHS.

[Tonsitue 06 o00BEMe. OcHOBHBIE CcBOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IPSIMOYTOJIGHOTO Tapajuiesenunena u cieactsus u3 He€. O0bpEM nunuHIpa, Konyca. O0bpEM mapa u
IoIIaab CPEPHI.

[TonoGuble Tenma B mpocTpaHcTBe. COOTHOIIGHUS MEXIY IUIOMIAIASIMH ITOBEPXHOCTEH,
00BéMaMHU TOTOOHBIX TE.

Ceuenust 1mwIMHApa (MapauleIbHO W NEPHEHIUKYISIPHO OCH), CEUEHUs KOHyca
(mapasnienbHOe OCHOBAHHUIO U MPOXO/IAIEE Yepe3 BEPIINHY), CEUeHUS 1apa.



BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha miiockocTd U B mpocTpaHcTBe. CI0KEHUE W BBIYUTAHHE BEKTOPOB. Y MHOKEHHE
BekTOpa Ha uwucno. Paznoxkenue BekTopa 1NOo TpEM HEKOMIUIAaHApHBIM BekTopaM. I[IpaBuio
napasuienenumnena. Pemenue 3amad, CBA3aHHBIX C MPUMEHEHHEM IMPABUJ JIEHCTBUN C BEKTOPAMHU.
[IpsimoyroiibHast cuctema KoopauHaT B mpocTtpaHcTBe. Koopaunarel Bekropa. IIpocteitmume 3agaun
B KOOpJMHATaX. YTroi Mexay BekTopamu. CkalsipHOe IPOU3Be/IeHuEe BEKTOPOB. Briuucienue yrios
MEXIY NPAMBIMU U IUNIOCKOCTSAMHU. KOOpIMHATHO-BEKTOPHBIN METOJ IIPHU PEIIEHUU I€OMETPUUECKUX
3ajad.

3. INTAHUPYEMBIE PE3YJBTATBI OCBOEHHUs YYEBHOI'O KYPCA
«"EOMETPUS» (YI'JIYBJIEHHBIA YPOBEHDb) HA YPOBHE CPEJHEI'O OBIIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

0 JIMYHOCTHBIE  pPE3yJNbTaThl OCBOGHUS MPOrpaMMbl  y4eOHOro  IpeaMera
«MaremaThKay XapaKTepu3yOTCs:

O I'pasxxianckoe BocuTaHue:

O c(OPMHUPOBAHHOCTBIO I'PAXIAHCKOW MO3ULMM OOYYaIOIIErocss Kak aKTUBHOIO U

OTBETCTBEHHOTO WJIEHAa POCCUUCKOTO OO0IIECTBa, MPEACTAaBICHUEM O MAaTEMAaTUYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUSL PA3UYHBIX CTPYKTYp, SIBICHMI, NPOIEAyp TIpa)kIaHCKOro oO0IIecTBa
(BBIOOpBI, OMPOCHI M TIP.), YMEHHEM B3aUMOJACHCTBOBATh C COIMAJIbHBIMHU HHCTUTYyTaMH B
COOTBETCTBUHM C UX (PYHKIMSIMU U HA3HAUCHHUEM.

0 [TatproTnyeckoe BOCIUTaHUE:

0 c(hOPMUPOBAHHOCTBIO POCCUMCKON TPaxTAHCKONW HIESHTUYHOCTHU, YBAXKEHHUSA K
OpPOLUIOMY M HACTOSIIEMY POCCHMCKOM  MaTeMaTUKH, IEHHOCTHBIM  OTHOLIEHHWEM K
JOCTH)KEHHMSIM POCCHUMCKHX MAaT€MAaTUKOB W POCCUHCKOW MaTEeMaTHYECKOM IIKOIbL, K
MCIOJIb30BAHUIO ATUX JIOCTHXKCHHUM B IPYTUX HAyKaxX, TEXHOJIOTHSX, chepax IKOHOMHUKH.

0 JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

0 OCO3HAaHUEM JYXOBHBIX IIEHHOCTEM POCCHUHCKOro Hapoia; chOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, 3TUYECKOTO IOBEIECHUS, CBI3aHHOIO C IPAKTUYECKUM IPUMEHEHHEM
JIOCTHKEHU HAayKU M JEATEbHOCTHIO YYEHOrO; OCO3HAHHMEM JIMYHOIO BKJIAJa B IMOCTPOEHUE
yCTOMUUBOTO OyAyIIErO.

0 DcTeTnyeckoe BOCIIUTAHUE:

0 JCTETUYECKUM OTHOUIEHMEM K MHUpPY, BKIIOYasg 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEHICHUH, pacCyXICHUH; BOCIPUUMUYUBOCTHIO K
MaTE€MaTUYECKUM ACIeKTaM Pa3Iu4HbIX BUJOB UCKYCCTBA.

0 ®u3N4YeCKOe BOCIIUTAHUE:

0 c(OpPMUPOBAHHOCTHIO YMEHHSI MIPUMEHSATh MaTeMAaTUYECKUE 3HAHUS B MHTEpecax
3I0pOBOro M Oe3omacHoro odpasa >KM3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/0POBbIO
(3mopoBoe mHTaHUE, COANAHCHPOBAHHBIA PEXHUM 3aHATHA M OTABIXA, pEeryispHas (usmdeckas
aKTHBHOCTH); (DM3MYECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHSIX CIHOPTUBHO-03I0POBHUTEILHOMN
JIEATENBHOCTBIO.

O TpynoBoe BOCIIUTAHHUE:

0 TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTU TPYAOTIOOUS, HHTEPECOM K
pa3nuuHbiM cdepaM TPOodECCHOHANBHON JIeATENHHOCTH, CBS3aHHBIM C MaTeMaTHKONH u eé
OPUIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BbIOOpP Oyaymiel mnpodeccun u
peaNn30BBIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIaHBI; TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K
MaTeMaTH4eCKOMy OOpa30BaHUI0O H CaMOOOpa30BaHUIO Ha TMPOTSDKCHHH BCEU JKU3HH;
TOTOBHOCTBIO K AaKTHBHOMY Y4YacTUIO B pEIIEHUM TMPAKTHUYECKUX 3a7a4 MaTeMaTH4eCKO

HaAIPaBJICHHOCTH.
0 DKOJIOTHYECKOE BOCIIUTAHHUE:
O C(bOpMHpOBaHHOCTBIO 9KOJIOT PI‘-IGCKOﬁ Ky.HI:TypBI, IIOHUMAaHHUEM BIIUSAHUA

COIMATbHO-)KOHOMHYECKHX MPOIIECCOB HAa COCTOSHHE MPHPOJHOW U COLHUAIBHON Cpejbl,
OCO3HAHMEM TII00ATHLHOTO XapaKTepa AKOJOTHYECKUX IMPOOJIeM; OpHEHTAalel Ha MPUMEHEHHUE



MaTeMaTHYECKUX 3HAHWUU Ui peIleHHs 3a7ad B 00JaCTH OKPYXKAIOLIeH cpeibl, MIIaHUPOBAHUS
HOCTYIIKOB M OLIEHKH X BO3MOXHBIX IOCIEICTBUN Il OKPY’KaroIEeH Cpeibl.

O [{eHHOCTH HAYYHOI'O IO3HAHMSL:

O c(OPMHPOBAHHOCTBIO  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs HAYKU U OOLIECTBEHHOM MIPAKTUKH, IOHUMaHHEM MaTeMaTHYECKOM HayKu Kak
cepbl YENOBEUECKOW IESATeTBHOCTH, ATAlloOB €€ pPa3BUTUS W 3HAUYUMOCTH JUISL Pa3BUTHS
[UBUJIM3ALMY; OBJIAJICHUEM A3BIKOM MAaTEeMaTHUKU U MaTeMaTU4YecKOl KyJbTypOil Kak CpelIcTBOM
NO3HAHUS MUpPA; TOTOBHOCTBIO OCYIIECTBIATh MPOEKTHYIO U UCCIIEN0BATENIBCKYIO JIEATEIBHOCTD
VHJIMBU1yaJIbHO U B IpyIIIE.

O METAINIPEJMETHBIE PE3YJIbTATBI

0 MeranpeaMeTHbie pe3yJbTaThl OCBOCHHUS TPOTPaMMBI  yU4EOHOTO IpeaMera
«MareMaTiKay  XapaKTepU3YyIOTCS  OBJAJEHHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHBIMU
OeticmeusiMu, — YHUBEPCANbHLIMU — KOMMYHUKAMUGHLIMU — OCUCMBUAMU, — VHUBEPCATIbHBIMU
PeYNAMUBHBIMU OCUCMBUIMU.

O 1) Vuusepcanvhvle nosnasamenvhuvle deticmsus, obecneuusaiom @Gopmuposanue
0a306bIX KOZHUMUBHBIX NPOYECCO8 0OYUAIOWUXCSL (0CBOEHUE MEMOO08 NOZHAHUSL OKPYICAIOUecO
MUpa; npuUMeHeHue J02UYEeCKUX, UCCIed08AmeNbCKUX onepayutl, ymeuuti pabomams C

ungopmayueti).
bazoBrle jornueckue neiicTBUL:
[ BBIABJISATh W XapaKTEpHU30BATh CYIIECTBEHHBIE NPU3HAKH MaTEMaTUYECKUX

00BEKTOB, MOHITHI, OTHOIICHUI MEXAYy MOHATUAMU; (HOPMYIHPOBATH OMPEICIICHUS MOHITUM;
YCTaHABIIMBATh CYIICCTBCHHBIM MPHU3HAK KIacCH(PUKAIMU, OCHOBAHUS JUIsi OOOOIICHHUS WU
CpPaBHEHUS, KPUTEPUU IIPOBOJAMMOIO aHAJIN3a;

0 BOCIIPUHHMMATB, (bopmynHpoBaTh " npeoOpa3oBHIBATH CY)KJICHHUS:
YTBEPAUTENIbHBIE U OTPULIATEIbHbIE, €IMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;
0 BBISIBIIAITH MAaT€MATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTUBOPEYHS B

(dakTax, AAHHBIX, HAOJNIOJNEHMSX W YTBEPXKICHMSX; Mpe/ularatb KPUTEPUH JJS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUH;

0 Jienarb  BBIBOABI C MKCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUM, YMO3aKIFOUEHHH 110 aHAJIOTHH;
0 [IPOBOJUTE CaMOCTOATENIBHO J0Ka3aTelIbCTBA MATEMAaTUYECKUX YTBEPKIACHUN

(mpsiMple UM OT MPOTUBHOIO), BBICTPAWBAaTh AaPTyMEHTALIUIO, TPUBOAMTHL IMPUMEPHI U
KOHTpIPUMEpPHI; 000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BBIBOBI;

0 BbIOMpaTh croco0 penieHus: yueOHoH 3a1auu (CpaBHUBATh HECKOJBKO BapUAaHTOB
pelieHus, BbBIOUpaTh Haubojee TMOAXONAIMNH C YYETOM CAMOCTOSITENIBHO BBIIEIEHHBIX
KpUTEPUEB).

ba3oBble nccnenoBarenbCcKue 1EUCTBUSA:

O UCIOJB30BaTh BONPOCHI KAk MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS;
(dopMynHpoBaTh BOMPOCHI, (PUKCUPYIOLIME NMPOTUBOpEUne, MpoliaeMy, yCTaHaBIUBaTh HCKOMOE
U 1aHHO€, (hOpMUPOBATh FMIIOTE3Y, APIYMEHTHPOBAThH CBOIO MO3ULINI0, MHEHHUE;

O IPOBOJAUTH CaMOCTOSITENIBHO CIUIAHMPOBAHHBINA SKCIIEPUMEHT, MCCIIEIOBAHHUE I10
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro OOBEKTa, SBJIEHUS, MPOIecca, BbISBICHUIO
3aBUCUMOCTEH MEXy 00BEKTaMH, SIBICHUSMH, ITPOLIECCAMH;

0 caMoCTOSITeNIbHO  (opMyIHpoBaTh OOOOILIEHHS M BBIBOJBI IO pe3yJibTaTaM
NpOBENEHHOTO  HAOMIONEHMs, MHCCIEIOBAaHUS, OICHHWBAaTh JIOCTOBEPHOCTh  IOJIyYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIIICHHIA;

O IPOrHO3MPOBATh BO3MOXHOE pa3BUTUE IIpollecca, a TaKXKe BBIJIBUTATh
IPEIOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

0 PaGota ¢ undopmarnmeii:

0O BBIABIIATH JePUUUTH WH(GOpPMAIMM, TAHHBIX, HEOOXOIMMBIX MIJIsi OTBETa Ha
BOIIPOC U JUI PELICHUs 3a7auH;

O BbIOMpaTh MH(OPMALMI0 M3 HCTOYHUKOB DA3JIMYHBIX THIIOB, aHAJIM3HPOBATH,
CHCTEMAaTU3UpPOBATh M MHTEPIPETHPOBATh HMH(POPMAIUIO pPAa3IMYHBIX BHUIOB U (QOpM
IPEICTaBICHUS;



0 CTPYKTYpHpOBaTh HWHGPOPMALMIO, TPEACTaBIATh €€ B pa3lIW4HbIX (opMmax,
WJUTIOCTPUPOBATh Tpaduueck;

0 OLIEHMBATh HAJEKHOCTh MH(POPMAIMU 110 CAMOCTOSTENFHO C(POPMYIMPOBAHHBIM
KPUTEPHSM.

2) Vuueepcanvhvie kommyHukamusHuvle oeticmeus, obdecneqyugarom c@opmuposaHHocmy

COYUATbHBIX HABBIKOB 0OVUAIOUUXCAL.

O01enue:

0 BOCIIPUHUMATh U (OPMYJIHPOBATH CY)KICHHS B COOTBETCTBHM C YCIOBUSMH U
HeNsAMUA OOIICHUS, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
NUCbMEHHBIX TEKCTaX, [aBaTh IOSICHEHUS 110 XOJy pEUICHUs 33Ja4l, KOMMEHTHPOBATbH
MOJyYEHHBIN pe3yJIbTarT;

0 B Xolle¢ OOCYXIeHHUS 3aJlaBaTh BONPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMHI,
npoOsieMbl, pelaeMoil 3a/Jayd, BbICKA3bIBaTh UJACH, HAICJICHHbIE Ha IOMCK PpEUICHUS;
COIIOCTABJIATh CBOU CYXKACHHUS C CYXKICHHMSAMHU APYTUX YYAaCTHHUKOB JAMANOra, OOHApy>KUBaTh
pa3nuuue M CXOACTBO IMO3ULHUN; B KOPPEKTHOU ¢opme (HopMynHpoBaTh pa3HOINIACHUS, CBOH
BO3paKCHUS;

0 OPECTaBIATh PE3yJbTaThl pPEIICHUs 3aJadyd, HKCIEPHUMEHTa, HCCIeI0BaHMS,
IPOEKTa; CaMOCTOSITENILHO BbIOMpaTh (hOpMAT BBICTYIUIEHUS C Y4E€TOM 3ajad Mpe3eHTAlUd U
0COOCHHOCTEH ayAUTOPHUH.

CoTpyaHHUYECTBO:

0 NOHUMATh W HCIOJNb30BaTh INPEUMYIIECTBA KOMAHJHOW W WHAWBUAYAIbHON
paboThl TpH peHIeHWH Y4YeOHBIX 3aJay; MPUHUMATh LEeb COBMECTHON JEATelIbHOCTH,
IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, pacrpenesaTh BUAbl padoT, JOrOBapUBATHCS,
o0cy>XJaTh MpoIIecC U pe3yabTaT paboThl; 00001IaTh MHEHHS HECKOIBKUX JIIOCH;

0 y4acTBOBaTh B TPYMIOBBIX (opMax paboTsel (00CyXIeHHus, OOMEH MHEHHH,
«MO3TOBBIE€ IITYPMbD» M HWHBIC); BBIMOJIHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOH
JIEWCTBUS C IPYTHMHU WICHAMH KOMaH/Ibl; OLIEHUBATh KAYeCTBO CBOETO BKJIAJa B OOIINI MPOIYKT
0 KpUTEPUSIM, CPOPMYJIHPOBAHHBIM YUaCTHUKAMH B3aMMOIEHCTBHSL.

3) YVuusepcanvnvie pecynsamuenvie deticmsus, obecneyusaiom ¢opmuposanue
CMBICILOBBIX YCIAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCIUL.

Camoopranuzarusi:

0 COCTaBIIATh IUIAH, alNTOPUTM peEIIeHUs 3a7add, BbIOUpaTh CHOCOO peIIeHUs C

yu9€TOM HMEIOIIUXCS PECYypCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpOBaTh WU
KOPPEKTHPOBATH BapUAHThI peIIEHUH ¢ y4ETOM HOBON MH(OpPMALIUH.

CaMOKOHTpOJIb:

O BJIaJIETh HABBIKAMH IMO3HABaTENbHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX
JeWCTBUI M MBICIUTENBHBIX MPOIECCOB, UX PE3yJbTATOB; BIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITPOLIecca U pe3yJibTaTa PelIeHNs: MaTeMaTHYeCKOn 3a1aui;

O IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPU DPEIICHUU 3a1adH,
BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HalIEHHBIX
OLINOOK, BBISIBJIEHHBIX TPYJHOCTEN;

U OICHUBATh COOTBCTCTBHUE pPE3YyJIbTaTa LCJIN KU YCIOBHAM, 00BLICHSTD IMPUYINHBI
JOCTHIKEHUS MITH HEJIOCTIKEHHSI pe3yJIbTaToOB AEATEIbHOCTH, HAXOIUTh OIMOKY, 1aBaTh OLIEHKY
NpUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

0 OnepupoBath MOHATUSAMH: TOUYKA, IPsAMast, MIOCKOCTb.

0 [IpuMeHsATh aKCHOMBI CTEPEOMETPHH W CIEACTBUS W3 HUX MPU PEUICHUU
F€OMETPUUYECKHX 3a/1a4.

0 OnepupoBaTh MOHATHAMH: MAPALICTLHOCTh M TEPICHAUKYJISIPHOCTh MPSIMBIX U
TUIOCKOCTEH.

0 KnaccudummpoBare B3auMHOE PpAacCloOJIOKEHHE TMPSMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.



0 OnepupoBaTh HNOHATHUSAMH: IBYTPAHHBIA Yroj, TpaHW ABYTPAaHHOTO yria, pedpo
JBYTPAHHOT'O YIUIA; JTUHEHHBIN Yrol JBYTPAaHHOTO yTila; TpajgyCcHas Mepa ABYTPAHHOIO yIUIa.

0 OnepupoBaTh NOHATUSIMM: MHOTOTPAaHHMK, BBIIYKJIBII W HEBBIIYKIIbINA
MHOTOI'PaHHUK, 3JIEMEHTHI MHOTOTPAHHHUKA, IPABWIbHBIA MHOIOIPAHHUK.

O Pacno3HaBaThb OCHOBHBIE BHABI MHOIOI'PDAaHHMKOB (IIUpaMuAa; IpHU3MA,
IpSMOYTOJIbHBIN Tapayiesienumnes, Kyo).

O KnaccugunupoBare MHOrOrpaHHMKH, BbIOMpas OCHOBAaHUSA JAJS KiacCUpUKALUN
(BBIIYKJIBIE M HEBBINYKJIBIE MHOTOIPAHHUKM; IPaBUJIbHBIE MHOIOIPAHHUKM; IpSIMBIE U
HaKJIOHHbIE IIPU3MBI, TapaJlIeJICIUIE Ibl).

0 OnepupoBaTh MOHATUSIMH: CEKYIIAsl INIOCKOCTh, CEYEHUE MHOTOI'PAaHHUKOB.

0 OOBACHATH MPUHLIUIIBI IOCTPOCHUSI CEYCHH M, NCIIOJIb3YSl METO/] CJIEIOB.

0 Ctpouth ceueHuss MHOTOIPAaHHUKOB METOJOM CJI€/IOB, BBINMOJIHATH (BBIHOCHBIC)
IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

0 Pemate 3amaun Ha HaXOXJAEHHE T'€OMETPUYECKUX BEJIUYUH MO oOpaslaMm WM

aIropuT™MaM, IMPUMEHSS H3BECTHBIE AHAJIUTUYECKUE METOAbl IPU PELICHUH CTaHIApPTHBIX
MaTeMaTUYECKUX 3aJady Ha BBIYMCIEHUE DPACCTOSHUN MEXIy ABYMS TOYKaMH, OT TOYKU [0
HPSMOM, OT TOUYKH JI0 INIOCKOCTH, MEX/y CKPEIMBAIOIUMUCS MIPSIMBIMH.

O Pemarp 3amaum Ha HaxoXKIEHHE I€OMETPUUECKMX BEIMYMH IO 0oOpasuam HIu
QITOPUTMaM, IPUMEHSAS HW3BECTHbIC AHAIMTUYECKME METOAbl IPU PELICHUH CTaHJapTHBIX
MaTeMaTUYECKUX 337a4 Ha BBIYMCIIEHUE YIVIOB MEXIY CKPELIMBAIOLUIMMUCS MPSIMBIMH, MEXIY
HPSMOM U MIIOCKOCTBIO, MEX/Y INIOCKOCTSIMU, ABYI'PaHHbBIX YTJIOB.

O Bobruncnsate 00bEMBI M IUIOIIAAM IOBEPXHOCTEH MHOIOTpaHHUKOB (TpU3Ma,
nupammsia) ¢ HOpUMEHEHHeM (QOpMyJ; BBIYMCIATb COOTHOLICHHS MEXAy IUIOMAIsIMU
[OBEPXHOCTEH, 00bEMaMu OJJOOHBIX MHOIOTPAHHUKOB.

O OnepupoBaTh NOHATHSAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh
CUMMETPUH; LIEHTP, OCh U IIIOCKOCTh CUMMETPUHU (PUTYPBHI.

O W3Bnekatb, 1npeoOpa3oBbIBaTh W WHTEPIPETHPOBaTH  MH(OPMALIMIO O
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MPEJCTABICHHYIO Ha YepPTeKaxX U PUCYHKAX.

O [TpumeHaTh reomeTpuyeckue (akThl Ui PELICHUS CTEPEOMETPUUYECKUX 3ajad,
IPEINOIAralolnX HECKOJIBKO WIIAroB PEIIEHUs, €CIM YCIOBUS NPUMEHEHUS 3a/JaHbl B SIBHOU
dbopwme.

O [IpumeHATs  mpocTEHIIME  NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUYECKUX 3a/1a4.

O [TpuBOoaUTH MpUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B NMPUPOJE U KU3HH,
pacrno3HaBaTh MPOSBIIEHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

O [IpuMeHATh TONy4YEHHBIE 3HAHMS Ha IIPAKTHKE: AHAJIU3UPOBATH pEAJIbHBIC
CUTyallud W TNPUMEHATh M3YUYCHHBIC IIOHATHS B IPOLIECCE TOHUCKA PEIICHHsS MaTeMaTHYECKU
c(OpMyJIMPOBAHHON MpOOJIEMBI, MOJEIUPOBATh pEAIbHbIE CHUTyallMM Ha S3bIKE TIE€OMETPHH,
UCCIIEZIOBATh MOCTPOEHHBIE MOJENIU C MCIOJIb30BAaHHUEM T'€OMETPUUYECKUX TOHATUH U TEOpeM,
anmapara anreOpbl; pelaTb NpaKTHUECKUE 3a/1a4H, CBI3aHHBIE ¢ HAX0XKIEHUEM I€OMETPUIECKUX
BEJIMYMH.

11 KJIACC

O OnepupoBaTh MOHATUSMH: LMJIMHIpPUYECKas MOBEPXHOCTb, OOpasylolmue
INHAPUYECKOW TTOBEPXHOCTH; IIMIMHIP; KOHUUECKas OBEPXHOCTh, 00pa3yrolne KOHUYECKOH
HOBEPXHOCTH, KOHYC; Chepruueckasi IOBEpXHOCTb.

0 PacnioznaBats Tena BpameHus (MUIUHID, KOHYC, chepa u map).

O OOBACHATH CIOCOOBI MOTyYEHHSI TEJI BPAILLICHHUS.

O Knaccugunupopars B3auMHOE pacrnoiokeHue cepsl U MIOCKOCTH.

0 OneprpoBaTh NOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CETMEHTA; ILIapOBOM CIJIOM, OCHOBAHME LIAPOBOIO CJIOS, BHICOTA IAPOBOIO CIJIOS; IIAPOBOU
CEKTOp.

O Boruncnare 00bEMBI U IIJIOMIAAN TOBEPXHOCTEH TE BpaleHUs, T€OMETPUUYECKUX
TeJ C MPUMEHEHUEM (opMyI.

O OnepupoBarh MOHATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIA B cepy M OMHMCAaHHBII



okono chepsr; chepa, BircaHHAS B MHOTOTPAHHUK WM TEJIO BPALICHUS.
0 BBIYUCISATE COOTHOMICHUST MEXIy IUIOMAIIMHA TIOBEPXHOCTEH U oOBEMaMu
MOJOOHBIX TEII.

0 H3o0paxarh uszydaemble (UIYpl OT pPYKH H C TNPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

0 BoInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUECHUS TEJ BpaIlCHUS.

0 W3Bnekatb, HHTEpIpETHPOBaTH W  IPeoOpazoBbIBaTh  MHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

0 OnepupoBarh MOHATUEM BEKTOP B POCTPAHCTBE.

O BoInonHATE A€MCTBUS CI0KEHUS BEKTOPOB, BBIUNTAHUS BEKTOPOB U YMHOXKEHHUS
BEKTOpPA Ha YUCIIO0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaIat0T.

0 [TpuMeHATH paBUIIO MapalIeIeNNIEea.

0 OnepupoBarh MOHATHUAMM: JIEKAPTOBBI KOOPJMHATHI B IMPOCTPAHCTBE, BEKTOD,

MOJlyJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrojll MEXIy BEKTOPAMH,
CKaJISIPHOE NIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBHI.

O Haxomute cymmy BEKTOpOB M IIPOM3BENEHUE BEKTOpAa HAa YUCIO, YIOJd MEXAy
BEKTOPAMHU, CKaJspHOE NPOU3BEICHUE, pACKJIaAbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

O 3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJAUHAT.

O [TpumeHATh reomeTpuyeckue (akThl Ui PELICHUS CTEPEOMETPUUYECKUX 3ajad,
IPEIOIAraloIuX HECKOJIBKO LIArOB PEILEHUsS, €CIM YCIOBUS NPUMEHEHUS 3a/JaHbl B SIBHOU

dbopwme.

0 Pemarn HpOCTGﬁH.IPIC reOMCTPHUUYCCKUC 3aaadd Ha IIPUMCHCHHC BCKTOPHO-
KOOpAWHATHOI'O METOAA.
0 Pemarp 3a7aun Ha 1O0Ka3aTEIbCTBO MAaTEMaTHUECKHX OTHOIICHUN U HaxXOoXIACHHUC

F€OMETPUUYECKUX BEJIMYMH MO o0paslaM WK aJrOpuTMaM, IPUMEHSISI U3BECTHBIE METOJIbI MpH
pELICHUH CTaHIapTHBIX MaTEMAaTUYECKUX 3a/1a4.

O IIpumensATp  mpocTeimme  NporpaMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a1au.

0 IIpuBoANTH NMpUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KHU3HU,
pacro3HaBaTh NPOSIBICHUE 3aKOHOB I€OMETPUH B UCKYCCTBE.

0 IIpuMeHATs TOJIyYEHHBIE 3HAHHMS Ha IIPAKTUKE: aHAJIU3UPOBATh PpEajbHBIC
CUTyalluM M NPHUMEHATh M3YYCHHBIC IOHATHS B IPOLECCE IMOMCKA PELICHUS MATEMAaTHYECKH
c(OpMyJIMPOBAHHON MpOOJIEMBI, MOJEIUPOBATh pEAIbHbIE CHUTyallMM Ha $3bIKE TIE€OMETPHH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM T'€OMETPUYECKUX IOHATHA U TEOPEM,
anmapara anreOpbl; pelaTb NpaKTHUECKUE 3a/1a4H, CBI3aHHBIE C HAX0XKIEHUEM I€OMETPHUUECKUX
BEJIMYMH.



4. TEMATHYECKOE INTAHUPOBAHME 10 KJIACC

Ne HaumenoBanue pa3ienoB u TeM nporpammbl | KonmuecTBo 4acos OnexTpoHHbIe (IH(POBHIE)
n/n Beero,  KonTponbHbie [IpakTuyecKue 0bpazoBaTeNbHEIE PECYPChI
paboThI paboThI

1 BBenenue B ctepeoMeTpuio 10 [[PubmmoTreka HOK
https://m.edsoo.ru/1¢209¢37]]

2 [IpsiMble M MJIOCKOCTH B MPOCTpaHCTBE. 12 1 [[bubmuoTexa HOK

[TapaniensHOCTh TPSIMBIX U TIOCKOCTEH https://m.edsoo.ru/1c209e37]]
3 [lepneH UKy ASIPHOCTH MPSMBIX u 12 [[bubmmoTeka HOK
MJIOCKOCTEH https://m.edsoo.ru/1¢209¢37]]

4 VYribl MEXy IPSIMBIMU U IIJIOCKOCTSIMU 10 1 [[bubmuoTexa HOK
https://m.edsoo.ru/1c209e37]]

5 MHoOrorpaHHHUKH 11 1 [[bubmmoTeka HOK
https://m.edsoo.ru/1¢209¢37]]

6 OO0BbEMBI MHOTOTPAHHUKOB 9 1 [[PubmmoTeka HOK
https://m.edsoo.ru/1¢209¢37]]

7 [lIoBTOpEHME: CEUEHUS, PACCTOSHUS U YTIIbI 4 1 [[bubmmoTeka HOK
https://m.edsoo.ru/1c209e37]]

OBIIEE KOJIMYECTBO YACOB 10, 68 5 0

[TPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHHUE 11 kaace

No HaumenoBanue pa3nenoB u teMm KomnnuectBo yacos DnexTpoHHBIC (TIUPPOBHIC)

n/m pOrpaMMBbl Beero|  KoHTponbHbIE TIpaKkTHueCKHe o0OpazoBaTenbHbIE peCypChl

paboTHI paboThI
1 Tena BpameHus 12 [[bubmmoTeka HOK
https://m.edsoo.ru/1¢209e37]]
2 OOBEMEI Te 5 1 [[bubmmoTeka HOK

https://m.edsoo.ru/1¢209¢37]]




No HaumenoBanue pa3nenoB u tem KonunuectBo yacos DneKTpoHHBIC (LTUPPOBBIC)
n/m IPOrpaMMBbl Bcero|  KoHTpombHbIE TpakTHdeckue o0OpazoBaTtenbHbIE peCcypChl
paboThI paboTHI
3 Bexktopst u  koopaunatel B 10 1 [[bubnmoTeka HOK
IPOCTPAHCTBE https://m.edsoo.ru/1c209e37]]
4 [ToBTOpEHUE, o0o6menue, 7 1 [[bubnmoTeka LHOK
CHUCTEMaTHU3AIMS 3HAHUHT https://m.edsoo.ru/1¢209¢37]]
OBIIEE KOJIMYECTBO YACOB 110, 34 3 0
[TPOTPAMME
TEMATHYECKOE IIJNIAHUPOBAHHE 10 KJIACC
Ne | Tema ypoka KonnuecTtBo yacos [Hara DneKkTpoHHBIE I (POBHIE
n/m Beero Kontponsasie | ITpaktuueckue | H3YHeHUA o0Opa3zoBaTenbHbIe PECYPChI
paboTHI paboThI
1 [OcHOBHBIE IOHSATHS CTEPEOMETPUU: TOUKa, Ipsmast, || 1 BBEOUTE BBEOUTE BBEOUTE [[bubauroreka [IOK
JIOCKOCTB, MPOCTpaHCTBO. [IpaBuina nzobpakeHus H 3HAUYCHUE 3HAYCHUE JaTy https://m.edsoo.ru/aecc77cd]]
PHCYHKaX: H300pakeHusl TIOCKOCTEH, TapauieTbHbIX
psIMBIX (OTPE3KOB), CEPENHBI OTpe3Ka]|
2 [[IToHsTHS: IEpeCceKaroIIHNeCcs MIIOCKOCTH, 1 BBEIUTE BBEIUTE BBenute | [[bubmmoreka [JOK
MepeCceKaoIuecs MpsiMasi ¥ MIIOCKOCTH | | 3HAYCHUE 3HAYCHUE JaTy https://m.edsoo.ru/2d8a9¢99]]
3 [[TToHsITHS: IEpECEKAIOIINECS TUNIOCKOCTH, 1 BBEIUTE BBEIUTE Beeqaure | [[buOmmoreka [JOK
NepeCceKarInecs IpsMasi U MIOCKOCTH | | 3HAUCHUE 3HAYCHHE naTy https://m.edsoo.ru/db685e73]]
4 [[3HaKOMCTBO ¢ MHOTOTpaHHUKAMU, H300paKEHUE 1 BBEIUTE BBEIUTE BBenute | [[bubmmorexka [JOK
MHOTOTPAaHHUKOB Ha PUCYHKaX, HA MPOEKIIMOHHBIX 3HaYeHHE 3HaYeHHE naTy https://m.edsoo.ru/a63959ed]]
yeprexax ||
5 [[HagasibHBIE CBEIEHUS O KyOe B MUpaMuJIe, UX 1 BBEIUTE BBEIUTE Beeqaute | [[buOmmoreka [JOK
pa3BEpTku U Monenu. CeueHuss MHOTOTPaHHUKOB] | 3HAYCHUE 3HAYCHUE JaTy https://m.edsoo.ru/b30d{f38]]
6 [[HauanpHbBIE CBeICHUS O KyOe U mupaMuze, ux 1 BBEIUTE BBEIUTE BBenute | [[bubmmoreka [JOK
pa3BEpTku U Monenu. CeueHuss MHOTOTPaHHUKOB] | 3HAYCHUE 3HAYCHUE JaTy https://m.edsoo.ru/3d8ffd32]]




[[TTorsiTHE 00 AKCHOMATUYECKOM MTOCTPOSHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U CIIEICTBUSA
U3 HUX]]

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHNE

BBEIUTE
JaTy

[[bubnumoreka [IOK
https://m.edsoo.ru/Occ5c4fe]]




Ne | Tema ypoka KonnyecTBo yacos [Hara DneKkTpoHHBIE U (PPOBHIE
n/n Bcero Kontponsrsie | ITpaktuueckue | H3YHeHUA oOpa3zoBartenbHbIEe PECYPChI
paboThI paboThI
8 [[TIoHsTHE 00 AKCMOMATUYECKOM MOCTPOCHHH 1 BBEIUTE BBEIUTE BBenute | [[bubmmorexa [JOK
CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIICICTBUS 3HAYCHHE 3HAYCHUE JaTy https://m.edsoo.ru/239¢c8cb4]]
U3 HUX]]
9 [[TIoHsATHE 00 AKCMOMATUYECKOM MTOCTPOCHHH 1 BBEIUTE BBEIUTE BBenute | [[Bubmmoreka [JOK
CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIICICTBUS 3HAYCHHE 3HAYCHUE naTy https://m.edsoo0.ru/65¢6b106]]
U3 HUX]]
10 | [[[ToHsiTHEe 0O aKCMOMATHYECKOM ITOCTPOCHUH 1 BBEIUTE BBEJUTE BBenute | [[bubmmorexka [JOK
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBHUS 3HAYCHHE 3HAYCHUE nary https://m.edsoo.ru/258fc245]]
13 HUX]|
11 | [[B3auMHO€ pacmnosioxkeHue NpSIMbIX B IPOCTpaHCTBE: | 1 BBEIUTE BBEJUTE BBenute | [[bubmmorexa [JOK
nepeceKaoluecs, napamuieabHble U 3HaYEHUE 3HAaYEHHE JaTy https://m.edsoo.ru/1a2520£6]]
CKpelLIMBaroIuecs npsmoie] |
12 | [[ITapannenbHOCTh NPSAMBIX U IUIOCKOCTEN B 1 BBEJIUTE BBEJIUTE Beeaute | [[bubnumorexa [IOK
IPOCTPAHCTBE: NapasuieIbHble IPSIMbIE B 3HaYEHUe 3HaYEHHE JaTy https://m.edsoo.ru/93ad36b3]]
MPOCTPAHCTBE; NapaUIeTbHOCTD TPEX MPIMBIX] |
13 | [[[TapamiensHOCTh MPSIMBIX U TUIOCKOCTEH B 1 BBEIUTE BBEIUTE Beeaure | [[bubmmoreka [JOK
npoctpancTse: [lapamienbHOCTb NPSIMOH U 3Ha4YeHue 3HaYeHUue nary https://m.edsoo.ru/ee1d19b9]]
MIJIOCKOCTH] |
14 | [[YruBl ¢ cOHanpaBIeHHBIMU CTOPOHAMHU || 1 BBEIUTE BBEIUTE Beeqaure | [[buOmmoreka [JOK
3HAYCHHE 3HAYCHUE naTy https://m.edsoo.ru/9f4071b9]]
15 | [[Yron mexay npsiMbIMH B IPOCTPaHCTBE] | 1 BBEIUTE BBEIUTE BBenute | [[bubmmorexka [JOK
3HAYCHUE 3HAUYCHUE JaTy https://m.edsoo.ru/fe733862]]
16 | [[Yron mexmy mpsSMBIMH B TPOCTpPaHCTBE] | 1 BBEIUTE BBEIUTE Beeqaure | [[buOmmoreka [JOK
3HAYCHHE 3HAYCHUE naTy https://m.edsoo.ru/2935a9a0]]
17 | [[ITapannenbHOCTh MIIOCKOCTEN: MapaljielibHbIe 1 BBEJINTE BBEJINTE BBenute | [[bubnmnorexka [HJOK
IJIOCKOCTH | 3Ha4YeHHE 3HaYEHHE JaTy https://m.edsoo.ru/2e18255]]
18 | [[CroiicTBa mapayjiebHBIX MIOCKOCTEH] | 1 BBEIIUTE BBEJIUTE BBEJIUTE [[bubaunoreka IIOK
3HAUYECHUE 3HaUYEHUE JaTy https://m.edsoo.ru/e504d656]]




19

[[TTpocTetimue TpocTpaHCTBEHHBIE (UTYPHI Ha
IUIOCKOCTH: T€Tpadap, KyO, mapajuiesenurnent| ]

BBEIUTE
3HAYEHHUE

BBEIUTE
3HAYEHNE

BBEIUTE
JaTy

[[bubnumoreka [IOK
https://m.edsoo.ru/4a28dc02]]




Ne | Tema ypoka KonnyecTBo yacos [Hara DneKkTpoHHBIE U (PPOBHIE
n/n Bcero Kontponsrsie | ITpaktuueckue | H3YHeHUA oOpa3zoBartenbHbIEe PECYPChI
paboThI paboThI
20 | [[TocTpoenue ceueHuit]] 1 BBEIUTE BBEIUTE BBenute | [[bubmmorexa [JOK
3HAYCHUE 3HAYCHUE JaTy https://m.edsoo.ru/1d434d0f]]
21 | [[ITocTtpoeHue ceuenuii]] 1 BBEIUTE BBEUTE Beeaure | [[buOmmoreka [IOK
3HAYCHHE 3HAYCHHUE JaTy https://m.edsoo.ru/ec26fe5d]]
22 | KoutponsHas pabota no teme [["[Ipsmbie u 1 1 BBEJUTE BBenute | [[bubmmorexka [JOK
IUTOCKOCTH B IIpOCTpaHcTBe. [lapaminenbHOCTh 3HAYCHUE nary https://m.edsoo.ru/9a0a9e56]]
MPSIMBIX U TIJIOCKOCTEN" ||
23 | [[IlepneHauKyASIPHOCTD NPSMOM U MIIOCKOCTHU: 1 BBEIUTE BBEJUTE BBenute | [[bubmmorexka [JOK
HepIEeHIUKYJISIPHBIE MPSIMBIE B TPOCTPAHCTBE] | 3HAYCHHE 3HAYCHUE Jaty https://m.edsoo.ru/b19f6a5d]]
24 | [[IIpsmMble napajienbHble U NEPIEHANKYISAPHBIE K 1 BBEIUTE BBEJUTE BBenute | [[bubmmorexka [JOK
MJIOCKOCTH] | 3HAUYEHUE 3HAYEHUE JaTy https://m.edsoo.ru/0ac11c95]]
25 | [[IIpsamMble napaiaenbHble U NEPIEHUKYISIPHBIE K 1 BBEJIUTE BBEJIUTE BBeaute | [[bubnmorexa [IOK
MJIOCKOCTH | | 3Ha4YCHUE 3HAYEHUE JaTy https://m.edsoo.ru/ba545966]]
26 | [[IIpu3Hak nepneHAUKYISIPHOCTH MPSIMON U 1 BBEJIUTE BBEJINTE Beeaute | [[bubmunorexka [JOK
TJIOCKOCTH] | 3HAYCHUE 3HAYCHUE JaTy https://m.edsoo.ru/f85bfc46]]
27 | [[Ilpu3Hak nepneHauKyJIIpHOCTH MPSIMOU U 1 BBEIUTE BBEIUTE BBenute | [[bubmmorexka [JOK
TJIOCKOCTH] | 3HAYCHUE 3HAYCHUE JaTy https://m.edsoo0.ru/79165d15]]
28 | [[Teopema o mpsiMOil eprIEHIUKYISIPHOI 1 BBEIUTE BBEIUTE BBenute | [[bubmmorexka [JOK
TJIOCKOCTH] | 3HAYCHUE 3HAYCHUE JaTy https://m.edsoo.ru/635¢5087]]
29 | [[Teopema o npsiMoii mepHeHIUKYISPHOI 1 BBEJINTE BBEJINTE BBenute | [[bubmunorexka [HOK
IIOCKOCTH | 3HAUCHUE 3HAYCHHE naTy https://m.edsoo.ru/bd37458]]
30 | [[Teopema o npsiMOii epHEHIUKYISIPHON 1 BBEIUTE BBEIUTE BBenute | [[bubmmorexka [JOK
TJIOCKOCTH] | 3HAYCHUE 3HAYCHHUE JaTy https://m.edsoo.ru/7d18834b]]
31 | [[IlepnenauKysip U HAKJIOHHbBIE: PACCTOSIHUE OT 1 BBEIUTE BBEIUTE BBenute | [[bubmmorexka [JOK
TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT MPSIMOM 110 3HAUCHUE 3HAYCHHE JaTy https://m.edsoo.ru/33c477d3]]
IJIOCKOCTH |
32 | [[IlepneHauKyJsip U HAKJIOHHBIE: PACCTOSIHUE OT 1 BBEJIUTE BBEJIUTE Beenute | [[bubnmnoreka [HJOK
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MIPSMOI 70 3HAUYECHUE 3HaUYEHUE JaTy https://m.edsoo.ru/66fefadd]]

MJI0CKOCTH] |




33

[[IIepnieHAMKYISp U HAKJIOHHBIE: PACCTOSHUE OT

BBCIUTC

BBCIUTC

BBCIUTC

[[bubaroreka IIOK




Ne | Tema ypoka KonnyecTBo yacos [Hara DneKkTpoHHBIE U (PPOBHIE
n/n Bcero Kontponsrsie | ITpaktuueckue | H3YHeHUA oOpa3zoBartenbHbIEe PECYPChI
paboThI paboThI
TOYKH JI0 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10 3HAYCHHE 3HAYEHUE nary https://m.edsoo.ru/aSb7b8e3]]
MJIOCKOCTH] |
34 | [[IlepneHauKYJISIp U HAKJIOHHBIC: PACCTOSIHUE OT 1 BBEIUTE BBEUTE Beeaure | [[buOmmoreka [IOK
TOYKH J0 TUIOCKOCTH, PACCTOSIHUE OT HPSMOM 110 3HAYCHHE 3HAYCHUE nary https://m.edsoo.ru/dbee22bc]]
MJIOCKOCTH | |
35 | [[Yrubl B mpOoCTpaHCTBE: YrOd MEXTY IPSIMOU U 1 BBEIUTE BBEIUTE BBenute | [[Bubmmoreka [JOK
TJIOCKOCTHIO] | 3HAYCHHE 3HAYCHUE JaTy https://m.edsoo.ru/6b61b2b4]]
36 | [[AByrpaHHblii yroi, JUHEHHBIN Yyroj AByTPAaHHOTO 1 BBEIUTE BBEJUTE BBenute | [[bubmmorexka [JOK
yriaal] 3HAUCHUE 3HAYCHHE ATy https://m.edsoo.ru/5fa0b3ce]]
37 | [[AByrpaHHslil yroi, JMHEHUHBII Yyroj AByTPAaHHOTO 1 BBEIUTE BBEJUTE BBenute | [[bubmmorexka [JOK
yrna]] 3HAYCHHE 3HAYCHUE naTy https://m.edsoo.ru/c7c777ed]]
38 | [[IIepneHauKYISAPHOCTD MIOCKOCTEN: IPU3HAK 1 BBEJIUTE BBEJIUTE BBeaute | [[bubnmorexa [IOK
NEePIEeHANKYIIPHOCTH JABYX IIIOCKOCTEH ] 3HAaYCHHE 3HAYEHHE JaTy https://m.edsoo.ru/ec3e2da3]]
39 | [[[TepneHANKYISIPHOCTD MJIOCKOCTEH: MPU3HAK 1 BBEIUTE BBEIUTE Beeaure | [[bubmmoreka [JOK
HEePIEeHANKYJIIPHOCTH JABYX IJIOCKOCTEH || 3HaYEHUE 3HaYeHHe JaTy https://m.edsoo.ru/ed9e2a8e]]
40 | [[IIepneHAUKYIAPHOCTD INIOCKOCTEN: IPU3HAK 1 BBEJIUTE BBEJIUTE Beeaute | [[bubnmorexa [IOK
NEePIEeHANKYJIIPHOCTHU JABYX IJIOCKOCTEH || 3HaYEHUE 3HAa4YeHHE JaTy https://m.edsoo.ru/ba75dc57]]
41 | [[Teopema o Tpéx neprneHIuKyIsapax|] 1 BBEJIUTE BBEJIUTE BBeaute | [[Bbubnmorexa [IOK
3HAYCHUE 3HAYCHUE JaTy https://m.edsoo.ru/e4972cdc]]
42 | [[Teopema o Tp€x meprneHIuKymIspax|] 1 BBEJINTE BBEJINTE BBenute | [[bubmunorexka [HOK
3HAYCHHE 3HAYCHUE naTy https://m.edsoo.ru/52188a7d]]
43 | [[Teopema o TpE€x nepneHAUKyIsIpax|] 1 BBEIUTE BBEIUTE BBenute | [[bubmmorexka [JOK
3HAYCHUE 3HAUYCHUE JaTy https://m.edso00.1ru/91246736]]
44 | KontponbHas paboTa 110 TeMam 1 1 BBEJIUTE BBeaute | [[Bbubnmorexa [IOK
[["TTeprieHIUKYISIPHOCTD MPSAMBIX M IIIOCKOCTEH" 1 3HAYCHHE JaTy https://m.edsoo.ru/5b971ef3]]
"Viabl MeXAYy NPAMBIMHU U TIIIOCKOCTIMU" ||
45 | [[IloHAaTHE MHOTOTPaHHUKA, OCHOBHBIE JIEMEHTHI 1 BBCJIUTE BBEIUTE BBEIUTE [[BubmuoTreka [JOK
MHOTOTPAaHHUKA, BBITYKJIBIE ¥ HEBBITYKJIBIE 3HAYCHHE 3HAYCHUE JaTy https://m.edsoo.ru/2d24e873]]

MHOTOTPAHHUKH; pa3BEPTKa MHOTOTPAHHUKA | |




46

[[IIpu3ma: n-yrosibHasi Ipu3Ma; rpaHu U OCHOBAHMsI

BBCIUTC

BBCIUTC

BBCIUTC

[[bubaroreka IIOK




Ne | Tema ypoka KonnyecTBo yacos [Hara DneKkTpoHHBIE U (PPOBHIE
n/n Bcero Kontponsrsie | ITpaktuueckue | H3YHeHUA oOpa3zoBartenbHbIEe PECYPChI
paboThI paboThI

HPU3MBIL; IPsIMasi ¥ HAKJIOHHAs IPU3MBL; OOKOBast U 3HAYCHHE 3HAYEHUE nary https://m.edsoo.ru/b4ad63ad]]
MOJIHASI TOBEPXHOCTD MPU3MBI | |

47 | [[[Tapannenenunen, IpsSiMOYTOJbHBIN 1 BBEIUTE BBEUTE Beeaure | [[buOmmoreka [IOK
napasuIeenuIe]] i ero CBOMCTBA] | 3HAUCHUE 3HAYCHHE JaTy https://m.edsoo.ru/8a7be683]]

48 | [[IIupamupa: n-yrojapHas nupaMua, TpaHu U 1 BBEIUTE BBEJUTE BBenute | [[bubmmorexka [JOK
OCHOBaHUE MUPaMUJIbI; O0KOBas U TIOJTHAS 3HAYCHHE 3HAYCHHUE JaTy https://m.edsoo.ru/fblcd0as]]
MOBEPXHOCTh MUPAMUIbI; IPABUIIbHAS U YCEUEHHAS
nupamuaa]|

49 | [[IIpaBusbHBIE MHOTOTPAHHUKH: TIOHSITHE 1 BBEIUTE BBEIUTE BBenute | [[Bubmmoreka [JOK
MPaBUWJIBHOTO MHOTOTpaHHUKA; TpaBUJIbHAS MIpU3Ma U 3Ha4YCHUE 3HAYECHUE JaTy https://m.edsoo.ru/074c8865]]
NpaBUIIbHAS THPaMUJIA; TPABUIIbHAS TPEYTOJIbHAS
nUpaMua U MPaBIIbHBIN TeTpasap; Ky0]]

50 | [[IIpencraBienue 0 MpaBUILHBIX MHOTOTPAaHHUKAX: 1 BBEIUTE BBEIUTE Beeaure | [[bubmmoreka [IOK
OKTa’Ip, 10JIEKadIp U UKOcasap.]] 3HaYeHHE 3HAaYEHHE JaTy https://m.edsoo.ru/a0fddSbf]]

51 | [[CummeTpus B IpOCTPAaHCTBE: CUMMETPUS 1 BBEJIUTE BBEJINTE Beeaute | [[bubamnorexka [JOK
OTHOCUTEITLHO TOYKH, MIPSIMOM, IITIOCKOCTH. 3HaYCHUE 3HAYCHUE JaTy https://m.edsoo.ru/b9e777d9]]
DJeMEeHThl CHMMETPHH B MUpaMHJIax,
napajiesienuIe1ax, MPaBmIbHBIX MHOTOIPaHHHUKAX | |

52 | [[Beruucnenue >1eMEHTOB MHOTOTPaHHUKOB: pEdpa, 1 BBEJIUTE BBEJIUTE BBeaute | [[Bbubnmorexa [IOK
JMaroHalu, YIIibl] | 3HAUCHUE 3HAYCHHE naTy https://m.edsoo.ru/6¢cdbecef]]

53 | [[ITnmomamas GOKOBOI MOBEPXHOCTH U TTOJHOM 1 BBE/IUTE BBE/IUTE Beequre | [[buOmmoreka [JOK
MOBEPXHOCTH MPSAMOI MPU3MBI, IJIOLIA/Ib OCHOBAHUH, 3HaYeHHE 3HaYeHHe naTy https://m.edsoo.ru/37d84157]]
TeopeMa 0 OOKOBOW OBEPXHOCTH NMPSMON PU3MBI] |

54 | [[ITnomaas GOKOBOI MOBEPXHOCTH U TTOBEPXHOCTH 1 BBEIUTE BBEIUTE Beeqaure | [[buOmmoreka [JOK
PAaBUIBLHONW MUPAMUJIBI, TEOPEMA O TUIOIIATU 3HaYeHHE 3HAaYeHHE JaTy https://m.edsoo.ru/5603e30b]]
OOKOBO MTOBEPXHOCTH YCEUEHHOM MUPAMHUIBI | |

55 | Koutponbnas pabota no teme [["Muororpanauku"]] | 1 1 BBEIUTE BBenute | [[bubmmorexka [JOK

3HAYCHHE JaTy https://m.edsoo.ru/a95f5c04]]
56 | [[ITonsTre 06 00BéME]] 1 BBCIUTE BBEIUTE BBeauTe | [[bubmmoreka [JOK
3HAUYECHUE 3HaUYEHUE JaTy https://m.edsoo.ru/7ad0020b]]
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[[O6BEM mupamubl|]

BBEIUTE

BBEIUTE

BBEIUTE

[[bubmuorexa LIOK




Ne | Tema ypoka KonunyecTBo yacos [Hara DneKkTpoHHBIE U (PPOBHIE
n/n Bcero Kontponsmeie | Ilpaktuueckue | H3YHeHUA oOpa3zoBartenbHbIEe PECYPChI
paboThI paboThl
3HAYCHHE 3HAYCHHE JaTy https://m.edsoo.ru/235171b3]]
58 | [[O6BEM mupamuabl]] 1 BBEIUTE BBEIUTE BBenute | [[Bbubmmoreka [JOK
3HAYCHHE 3HAYCHUE JaTy https://m.edsoo.ru/f47dfefd]]
59 | [[O6BEM mupamuabl]] 1 BBEIUTE BBEIUTE BBenute | [[Bubmmoreka [JOK
3HAYEHUE 3HAYEHUE JaTy https://m.edsoo.ru/79¢10312]]
60 | [[OOBEM mupamuabl]] 1 BBEIUTE BBEIUTE BBenute | [[bubmmorexka [JOK
3HAYCHHE 3HAYCHHE JaTy https://m.edsoo.ru/2faadc3f]]
61 | [[OOBEM mpusmsb]] 1 BBEIUTE BBEIUTE BBenute | [[bubmmorexka [JOK
3HAYCHHE 3HAYCHUE JaTy https://m.edsoo.ru/79853608]]
62 | [[O0BEM mpusmsblI]] 1 BBEIUTE BBEIUTE BBenute | [[bubmmorexka [JOK
3Ha4YeHue 3Ha4YeHue Jaty https://m.edsoo.ru/1e0538901]]
63 | [[OO6BEM ipu3MmBI] ] 1 BBEIUTE BBEIUTE Beeaute | [[bubmmoreka [JOK
3HAYCHHE 3HAYCHUE JaTy https://m.edsoo.ru/482d351]]
64 | KontponbHas pabota o teme [["O0BEMBI 1 1 BBEJIUTE BBeaute | [[bubnmorexa [IOK
MHOTOI'PaHHUKOB" || 3HA4YEHUE JaTy https://m.edsoo.ru/28a6573c]]
65 | TloBTopenue, 06001IeHNE CUCTEMATH3AIUS 3HAHUT. 1 BBEJIUTE BBEJIUTE BBEJINTE [[bubauroreka [IOK
[[TTocTpoeHue ceueHmit B MHOrOrpaHHuke] | 3HAaYCHHE 3HAYCHHE JaTy https://m.edsoo.ru/098bedad]]
66 | IloBTOpenue, 0000IIEHNE CHCTEMATHU3AIUS 3HAHUH. 1 BBEIUTE BBEIUTE Beequre | [[buOmmoreka [JOK
[[Beruucienue pacCTOSIHUN: MEXAY ABYMsI TOUKaMH, 3HaYeHHE 3HAYCHHE naTy https://m.edsoo.ru/f7792ba9]]
OT TOYKH JI0 MPSMOMA, OT TOYKH JI0 MIOCKOCTH, MEKIY
CKPEUTUBAIOIIUMHUCS TPSIMBIMH | |
67 | UroroBas koHTpoNbHas paboTa 1 1 BBEIUTE BBenute | [[bubmmorexka [JOK
3HAYCHHE naTy https://m.edsoo.ru/b9146bc0]]
68 | TloBTOopenue, 0000IIEHNE CHCTEMATHU3AIUS 3HAHUH. 1 BBEIUTE BBEIUTE Beeqaure | [[buOmmoreka [JOK
[[BeIuncieHne yrioB: MeXay CKPEIMBAOIUMUCS 3HaYCHHE 3HAYCHHE naTy https://m.edsoo.ru/56765e8b]]

HPSIMBIMH, MEXKAY IPSIMON U IJIOCKOCTBIO,
JIBYT'PAaHHBIX YIJIOB, YTJIOB MEXAY IJIOCKOCTIMHU ||

JloGaBUTH CTPOKY
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TEMATHYECKOE IINTAHUPOBAHMHE 11 kaacc

No | Tema ypoka KonnuectBo yacon Hara DEKTPOHHBIC ITU(POBBIC

n/n Beero Kontponshsie | Ipakrnueckue = H3YHeHHA oOpa3oBarebHbIE PeCypChl

paboTHI paboTbI

1 [[Chepa u map: neHTp, paauyc, AMamMeTp; miomans, 1 BBEIUTE BBEUTE BBEUTE [[bubmmoreka [IOK
MOBEPXHOCTHU Chephi]] 3HAYCHUE 3HAYCHHE naTy https://m.edsoo.ru/0341bc2b]]

2 [[B3aumHOe pacrionoxkeHue chepbl U MIIOCKOCTH; 1 BBEIUTE BBEUTE BBEUTE [[bubmuotexa [IOK
KacaTelbHas IUIOCKOCTh K cdepe; TIoah 3HaYCHHE 3HAaYCHUE nary https://m.edsoo.ru/bed12a43]]
chepei]]

3 [[M300paskeHue cepsl, mapa Ha TIOCKOCTH. 1 BBEIUTE BBEUTE BBEUTE [[bubmuorexa [IOK
Ceuenust mapa]] 3HAUCHUE 3HAYCHUE nary https://m.edsoo.ru/be15f712]]

4 [[LlmnuHapruYeckas MOBEPXHOCTh, 00pa3yromue 1 BBEJIUTE BBEJIUTE BBEJIUTE [[bubmuoreka LIOK
IWIHHAPUICCKON TTOBEPXHOCTH, OCh 3HAYCHHE 3HAYCHHE naty https://m.eds00.ru/6054b8c1]]
IWJIMHAPUIECKON TTOBEPXHOCTH ]

5 [[{unuaap: ocHOBaHUS U OOKOBasi TOBEPXHOCT, 1 BBEIUTE BBEIUTE BBEIUTE [[bubmmorexa [IOK
oOpa3yrolas u oCh; MIoaab O0OKOBOW U MOTHOU 3HAUYEHUE 3HA4YEHHE JaTy https://m.edso0.ru/188{6216]]
MMOBEPXHOCTH |

6 [[M300paxenne NMIMHAPA HA TNIOCKOCTH. 1 BBEJIUTE BBEJIUTE BBEJIUTE [[bubmuotexa LIOK
Pa3péprka nununapa. CeueHus LUIMHAPA 3Ha4YeHHE 3HaYeHUe naty https://m.edsoo.ru/016e25¢b]]
(MII0CKOCTHI0, TAPAJUIETFHON WITH
NEePIEeHIUKYJISPHON OCH HMIMHIPA)]]

7 [[Konnueckast moBepXHOCTh, 00pa3yroIIe 1 BBEIUTE BBEIUTE BBEIUTE [[bubmoreka [IOK
KOHMYECKOU TTOBEPXHOCTH, OCh U BEpIINHA 3Ha4YeHUE 3Ha4YeHUe nary https://m.edsoo.ru/c94ba09b]]
KOHUYECKON TTOBEPXHOCTH ||

8 [[Konyc: ocHOBaHME U BepInHa, 00pa3yromas u 1 BBE/IUTE BBE/INTE BBE/INTE [[bubmoreka [IOK
OCb; IJIOIaIb OOKOBOH U MOJTHON MOBEPXHOCTH | 3HAUCHUE 3HAYCHUE naty https://m.eds00.1ru/897dd3b2]]

9 [[Vceu€nnblii KOHYC: 00pa3yIoIIye U BBICOTA; 1 BBE/IUTE BBE/IUTE BBE/IUTE [[bubmuorexa [IOK
OCHOBaHMSI U OOKOBast MOBEPXHOCTH || 3HAYCHUE 3HAYCHUE aTy https://m.edsoo.ru/1468bab3]]

10 | [[M300paxkeHnue koHyca Ha TIOCKOCTH. Pa3BépTrka | 1 BBE/IUTE BBE/IUTE BBE/IUTE [[bubmuorexa [TOK
koHyca. CeueHust KoHyca (TJIOCKOCTHIO, 3HAYCHHE 3HAYCHUE naTy https://m.edsoo.ru/Obde1be8]]
napanienbHONH OCHOBAHUIO, U TNIOCKOCTBIO,

MIPOXOJISIIEH uepe3 BepInHy)] |
11 | [[KomOuHanus Ten BpalieHus: ¥ MHOTOTpaHHUKOB]]| 1 BBEIUTE BBEIUTE BBEIUTE [[bubmuoTreka [JOK




Ne | Tema ypoxka KonunyecTBo yacos Hara OnexkTpoHHbIe U (POBLIE
n/n Beero Kontponsmsie | Ipaktmueckue = H3YHeHHA oOpa3oBarebHbIE PeCypChl
paboThI paboThl
3HAYCHUE 3Ha4YCHUE nary https://m.edsoo.ru/3cefl0e5]]
12 | [[MHOrorpaHHuK, ONHCAHHBIH OKOJIO ChephI; 1 BBEJIUTE BBE/IUTE BBE/IUTE [[bubmmotexa LJOK
cdepa, BOUCaHHAs: B MHOTOTPAHHHK WJIH B TEJIO 3HAYCHHE 3HAYCHUE JaTy https://m.edsoo.ru/0b136158]]
BpaIieHus ||
13 | [[[TonsTHe 06 06bEMe. OCHOBHBIE CBOMCTBA 1 BBEIUTE BBEUTE BBEUTE [[bubmuotexa LIOK
00BEMOB Te || 3HAUCHUE 3HAYCHUE nary https://m.edsoo.ru/26a03{b7]]
14 | [[O6BEM nunuHApa, KOHYyCa]| 1 BBEIUTE BBEUTE BBEIUTE [[bubmmoreka [IOK
3HAYCHHE 3HAYCHHE naty https://m.edsoo.ru/5513d87b]]
15 | [[O6BEM mapa u miomaas chepsl]] 1 BBE/IUTE BBEJIUTE BBEJIUTE [[bubmmroreka [IOK
3HAYCHHE 3HAYCHHE nary https://m.edsoo.ru/d189bde2]]
16 | [[[TomoGubIe Tena B mpocTpancTBe. CooTHOmEeHUs | 1 BBE/IUTE BBE/IUTE BBE/IUTE [[bubmmoreka [IOK
MEX/1y IUIOIAsIMU IOBEPXHOCTEH, 00bEMaMU 3HaYEHUe 3HaYeHUe naty https://m.edsoo.ru/810cfleb]]
MoTI00HBIX Ten|]
17 | KontponbHas padota no temam [["Tena 1 1 BBEIUTE BBEIUTE [[bubmmoreka [IOK
BpaieHus" u "O0bemsl Ten"|] 3HaYeHUE naty https://m.edsoo.ru/4a33a8ab]]
18 | [[BexTop Ha MIOCKOCTH U B MPOCTPAHCTRE] | 1 BBEIUTE BBEUTE BBEIUTE [[bubmuotexa [IOK
3HAYCHUE 3HAYCHUE TaTy https://m.edsoo.ru/5caefc1b]]
19 | [[CnoxxeHue U BBIYUTAaHUE BEKTOPOB] | 1 BBEJIUTE BBEJIUTE BBEJIUTE [[bubmmoreka [IOK
3HAYCHUE 3HAYCHUE TaTy https://m.edso00.1ru/2314f089]]
20 | [[YMHOXeHHE BEKTOpa Ha YUCTIO] ] 1 BBEIUTE BBEIUTE BBEIUTE [[bubmmoTreka [IOK
3HAYCHHE 3HAYCHHE naty https://m.edsoo.ru/dee379¢b]]
21 | [[Pa3noxxeHne BeKTOpa MO TPEM HEKOMILIaHApHbIM | 1 BBEJIUTE BBE/IUTE BBEIUTE [[bubnuotexa LJOK
Bektopam. [IpaBuiio mapamnenenumnenal] 3Ha4YeHHE 3HaYeHHUE naty https://m.edsoo.ru/a28fd74e]]
22 | [[Pewenue 3a1a4, CBSI3aHHBIX C IPUMEHEHHEM 1 BBEIUTE BBEIUTE BBEIUTE [[bubmuorexa [IOK
MPaBHJI ACUCTBUN C BEKTOPaMHU || 3HAYCHUE 3HAYCHUE nary https://m.edsoo.ru/5a827900]]
23 | [[KoopanHaTHO-BEKTOPHBIN METOA NPU PELIEHUH 1 BBEJIUTE BBEIUTE BBEIUTE [[bubnuotexa LJOK
TeOMETPUYECKUX 33714 3HAUCHUE 3HAYCHUE nary https://m.edsoo.ru/d3alfe30]]
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[[IIpsimoyronpHas cucTeMa KOOpJAUHAT B
npoctpancTBe. KoopanHatel BeKTopa.
[Ipocreiimue 3a7a4n B KOOpaAUHATAX ||

BBCAUTC
3HA4YCHUC

BBCOUTC
3HA4YCHHC

BBEIUTE
JaTry

[[bubmuoreka [TOK
https://m.edsoo.ru/48db7058]]




Ne | Tema ypoxka KonunyecTBo yacos Hara OnexkTpoHHbIe U (POBLIE
n/n Beero Kontponsmsie | Ipaktmueckue = H3YHeHHA oOpa3oBarebHbIE PeCypChl
paboThI paboThl
25 | [[Yron mexny BekTopamu. CkajsipHOE 1 BBEIUTE BBEIUTE BBEIUTE [[bubmuoreka [TOK
MIPOU3BEICHNE BEKTOPORB] | 3HAYCHUE 3HAYCHUE naTy https://m.edsoo.ru/725effc4]]
26 | [[BbluucieHue yrioB MEXIy NpsIMbIMU U 1 BBEIUTE BBEIUTE BBEIUTE [[bubmmroreka [IOK
TUIOCKOCTSIMHU | | 3HAUCHUE 3HAYCHUE nary https://m.edsoo.ru/8efbe78e]]
27 | KontpoasHas pabota o teme [["Bexrops! u 1 1 BBEIUTE BBEIUTE [[bubmuotexa LIOK
KOOPAMHATHI B MPOCTpaHCTBE" ] 3HAYCHUE nary https://m.edsoo.ru/77¢22{c5]]
28 | IloBTOpeHme, 0000MEHNE U CUCTEMATH3AIIHS 1 BBEIUTE BBEIUTE BBEIUTE [[bubmnoTreka [IOK
3HaHul. [[OcHOBHBIE QPUTYpBI, (HAKTHI, TEOPEMBI 3HAUYEHUE 3HA4YEHHE JaTy https://m.edsoo.ru/1780ba5d]]
Kypca IJIaHUMETpUH | |
29 | TloBTopenue, 0000IIEHUE U CUCTEMATH3AIUS 1 BBEIUTE BBEIUTE BBEIUTE [[bubmmoreka [IOK
3HaHUH. [[OcHOBHBIE GUTYpPHI, HAKThI, TEOPEMBI 3Ha4YeHue 3Ha4YeHue nary https://m.edsoo.ru/078cd184]]
Kypca IJIaHUMETpHuH | |
30 | TloBTropenue, 0000IIEHNE U CHCTEMATHU3AIIH 1 BBE/IUTE BBE/INTE BBE/IUTE [[bubmmorexa [IOK
3HaHWM. [[3a1auu TUIAHUMETPUU U METOIBI UX 3HAYCHUE 3HAYCHUE JaTy https://m.edsoo.ru/7491efe0]]
penienus| |
31 | TloBTropenue, 0000IIEHNE U CHCTEMATHU3AIIHS 1 BBEJIUTE BBEIUTE BBEIUTE [[brbmnoTreka [JOK
3HaHWM. [[3a1auu TUIAHUMETPUU U METOIBI UX 3HAYCHUE 3HAYCHUE JaTy https://m.edsoo.ru/4dffda97]]
penienus| |
32 | TloBtropenue, 0000IIEeHNE U CHCTEMAaTH3AIIHS 1 BBEJIUTE BBEJIUTE BBEIUTE [[bubmuoTreka [JOK
3HaHu#. [[OcHOBHBIE QUTYPHI, (HAKTHI, TEOPEMBI 3HAuUCHUE 3HaYEHUE naty https://m.edsoo.ru/74b2ad91]]
Kypca cTepeoMeTpu | |
33 | HroroBast KOHTpOJbHAs paboTa 1 1 BBEIUTE BBEIUTE [[bubmuorexa [IOK
3HAUYCHUE JaTy https://m.edsoo.ru/ec24dfc2]]
34 | [[IloBTOpeHue, 060OIICHNE H CUCTEMATH3AITUS 1 BBEIUTE BBEIUTE BBEIUTE [[bubmmoreka [IOK
3HaHU#|] 3HAUCHUE 3HaYCHUE naty https://m.edsoo.ru/f465d10e]]
Jlo6aBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 34 3 0




ITPOBEPSIEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSI OCHOBHO
OBPA3OBATEJIBHOU ITPOI'PAMMBI

10 KJIIACC
Kox .
TR TR IIposepsiemble Npe/IMeTHBIE Pe3YJILTATHI 0CBOEHHSI OCHOBHOT
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeiHero o01ero 0opa3oBaHus
pe3yJbTara
7 ['eomeTpus
7.1 OnepupoBaTh NOHATUIAMM: TOYKA, IPSAMAs, INIOCKOCTb
79 [TpuMEHATh aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX IIPU PELLICHUU
' TEOMETPUYECKUX 3a/1a4
73 OneprpoBath NOHATUSMMU: TAPAIUIEIBHOCTh U NMEPIEHIUKYIISIPHOCTD MPSAMBIX U
) IJIOCKOCTEN
74 KnaccuduuupoBaTb B3aUMHOE PacloiOKEHUE MPSMbIX
U IIOCKOCTEN B IPOCTPAHCTBE
OnepupoBaTh NOHATUAMM: JBYTPAHHBINA Yrojl, 'PaHH JBYTPAHHOTO yIia, pedpo
7.5 JBYTPaHHOI'O YIUIa, JMHEWHBIN YroJl IBYIPaHHOIO yIJla, FpajycHasl Mepa JBY-
IPaHHOIO yria
6 OnepupoBarh NOHATUSMH: MHOIOIPAHHUK, BBITYKJIBINA U HEBBITYKJIBIN
/. MHOTOTPAHHUK, JIEMEHThl MHOT'OI'PaHHUKA, IPABUJIbHbIM MHOTOIPaHHUK
77 PacnosnaBath OCHOBHBIE BH/Ibl MHOTOTDAHHUKOB (nupamua, npusMa,
OPsIMOYTOJIBHBIN Napajiienenunes, Kyo)
KnaccuguuupoBatb MHOrOrpaHHUKH, BEIOWpasi OCHOBAaHUS JJIs1 KJIaCCU(PUKALIUH
7.8 (BBIITYKJIbIE M HEBBITYKJIbIE MHOIOTPAHHUKH, TPaBUIIbHbIE MHOTOI'PaHHUKH,
IpsMble U HAKJIOHHBIE IIPU3MBI, TapaJlIeIeIIUIIE bl )
7.9 OnepupoBaTh NOHIATUSIMH: CEKYIIasl IJIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB
10 OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEYEHUI MHOTOI'PaHHUKOB, UCIIOJIb3YsI METO
/- CJICJIOB
Ctpouth ceueHnss MHOTOTPaHHUKOB METOOM CJIE/IOB, BBIIIOJIHSTDH (BBIHOCHBIE)
7.11 IUIOCKKE YEPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYD: BUJ CBEPXY, COOKY,
CHHU3Y
Pematp 3a1aun Ha HaxOXKAEHHE FTEOMETPUUECKUX BEIMUMH IO 00pa3LaM miu
aJIropuT™Mam, MPUMEHsIS] U3BECTHBIE aHAIUTUYECKUE METO/bI TIPU PEILICHUH
7.12 CTaHJIapTHBIX MaTEMaTHUYECKHUX 3a]1a4 Ha BBIUMCIIEHUE PACCTOSHUN MEX]y IByMS
TOYKAaMHM, OT TOUKH JI0 MPSIMOi1, OT TOUKH
J10 IJIOCKOCTH, MEXKAY CKPEIIHMBAKIMUMUCS TPSIMBbIMU
Pematp 3a1aun Ha HaxOXKJAEHHE FTEOMETPUUECKUX BEIMUMH IO 00pa3LaM miu
aJIropuTMaMm, MPUMEHsIS] U3BECTHBIE aHAIUTUYECKUE METO/IbI TIPU PEILICHUH
7.13 CTaH/IaPTHBIX MaTEMaTHUYECKHUX 33]]a4 Ha BBIUMCICHUE YTIIOB MEXTY
CKPEIIMBAIOIIUMUCS IPSIMBIMU, MEKIY MPSIMON U INIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JBYTPaHHBIX YIJIOB
Bbruncnsate 00bEMBI U ITOMAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (ITpU3Ma,
7.14 NMpaMKJIa) ¢ IPUMEHEHHEM (pOpMYJI, BBIYUCIATh COOTHOUICHUS MEXKIY
IJIONIA/IIMU TOBEPXHOCTEHN, 00bEMaMu 110,I0OHBIX MHOTOTPAaHHUKOB
15 OnepupoBath NOHATUSMH: CHMMETPHSI B IPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh
/- CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBI
W3Bnekats, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEeICTaBICHHYIO Ha YepTekKax
Y PUCYHKaX
[TpumeHaTh reoMeTpuueckue (HakThl AJs peLIeHHUs] CTEpEeOMETPUUYECKUX 3ajad,
7.17 IIPEAINOIAraloIUX HECKOJIBKO IaroB PEIICHM, €CJIA YCIOBUS IIPUMEHEHUS
3a/1aHbI B IBHOU (hopme
718 IIpuMeHsATh pocTeNIe NPOrPaMMHBIE CPEICTBA U DJIEKTPOHHO-
) KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PEIIEHUH CTEPEOMETPUUYECKUX 3a1a4
719 [TpuBOIUTH MPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U JKU3HH,

pacro3HaBaTh MNPOSBIECHUE 3aKOHOB T'€OMETPHH B HCKYCCTBE




Kox

HpOBepﬂeMbIe NPEeAMETHDBIC PE3YJIbTAThI OCBOCHHUSA OCHOBHOI

NMpoBePsSIeMOro L
00pa30BaTeIbHOI MPOrPaMMbI CpeIHEro 001ero 00pa3oBaHus

pe3yJjbTara
[TprMEHSTh MOJyYeHHbIC 3HAHKS HA MTPAKTHKE: aHAIM3UPOBATh pealbHbIC
CUTYaIlUU M IPUMCHSTh U3YYCHHBIC TIOHATHS B IIPOIECCE MOUCKA PEIICHHUS

790 MaTeMaTHYeCKu CHOPMYITUPOBAHHON TTPOOIEMBI, MOJICTTUPOBAThH pPeaTbHBIE

) CUTYaIlUH Ha S3BIKE TEOMETPHH, UCCIIEIOBATH IIOCTPOSHHBIC MOJICIH C UC-

M0JIb30BaHUEM T€OMETPUICCKUX MOHATHIA U TEOPEM, allapara aireopbl, pemaTh
NPAKTHYCCKHE 33]Ia4H, CBSI3aHHbBIC C HAXOXKJICHHEM IeOMETPHUCCKHUX BEITMUNH

11 KJIACC

Koxa .

T IIpoBepsieMble MpeIMeTHbIE Pe3YIbTATHI 0CBOECHHSI OCHOBHOM
00pa30BaTeIbHOI MPOrPaMMBbI CpPeIHETr0 001IEero 00pa3oBaHus

pe3yjabTarTa

6 ['eoMeTpus

OHepI/IPOBaTL MOHATHAMU: TUIUHAPHUYICCKAA ITIOBCPXHOCTD, 06pa3y}01une

6.1 HUIMHAPUYECKON TOBEPXHOCTH, IIWIMH/AP, KOHUYECKAsk TOBEPXHOCTb,
o0pa3yrolre KOHHYeCKOW MOBEPXHOCTH, KOHYC, cheprudeckasi IOBEPXHOCTh
6.2 Pacnosnasars Tena Bpanenus (IPUTHHAD, KOHYC, cdhepa | map)
6.3 OOBICHITE CIOCOOBI NOJYYEHHUS TEN BpallleHUs
6.4 KnaccuduumpoBaTh B3aUMHOE PacloaokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSIMHU: IIAPOBON CETMEHT, OCHOBAHUE CErMEHTA, BBICOTA
6.5 CErMEeHTa, IIApOBOH CII0I, OCHOBaHME IAPOBOTO CJI0S, BHICOTA IIAPOBOTO CIOS,
11aPOBOM CEKTOP
6.6 Beraucisate 005EMBI U TUIOIIAIM TIOBEPXHOCTEH TEJ BpAIICHUsI, TEOMETPUUECKIX
) TEJI C MPUMEHEHHEM (POpMYIT
6 OrnepupoBath MOHATUSIMH: MHOTOTPAHHHK, BIIUCAHHBIN B c(pepy M ONMMCAHHBIN
7 0K0J10 cepsl, chepa, BiMcaHHAs B MHOTOTPAHHUK WJIH TEJIO BPALICHHS
Beraucaste COOTHOMICHHS MEXTY TUIOMIAASIMU TTOBEPXHOCTEN U 00bEMaMU
6.8 IMOAOOHBIX TEI
6.9 N306paxarh u3yyaemble (GUTYpBI OT PYKH U C TPUMEHEHHUEM IIPOCTBIX
) 4epTEKHBIX HHCTPYMEHTOB
6.10 BeIOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
’ buryp: BUJl CBEpXyY, COOKY, CHU3Y; CTPOUThH CEUCHHS TeJl BpaIllCHUS
W3Brekatb, MHTEPIPETUPOBATH U TPEOOPA30BBIBATH HHPOPMAIIHIO O
6.11 POCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKax
U PUCYHKax
[TpumeHaTh reoMeTpuueckue (HakThl 7Sl PeIICHHs CTEPEOMETPUUYECKUX 3aad,
6.12 MpEANOoNararoluXx HECKOJIbKO IaroB PEIICHUs], €CIIU YCIOBUS IPUMEHEHHUS
3a/1aHbl B IBHOU (hopme
6.13 OnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE
14 BrIMOTHATE 1EMCTBUS CIIOKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKCHUS
6. BEKTOpa Ha YHCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00JIa/1atoT
6.15 [IpuMeHsTh TpaBUIIO MApaJLICICIIUIIE 1A TPU CIOKEHUU BEKTOPOB
OnepupoBaTh MOHATUAMU: AEKAPTOBBI KOOPIUHATHI B TPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOI MEXTY
6.16 BEKTOpPaMHU, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, KOJJTMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPHI
Haxoautb cymMmmMy BEKTOpOB U IIPOU3BE/IEHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
6.17 BEKTOpPaMH, CKAIIIPHOE MPOU3BEACHUE, PACKIIAIbIBATh BEKTOP 110 ABYM HEKOJI-

JUHEAPHBIM BEKTOPaM




| 6.18 | 3a1aBaTh MI0CKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPANHAT




Kox

HpOBepﬂeMbIe NMpEeaAMETHDBIC PE3YJIbTAThHI OCBOCHUSA OCHOBHOM

NpoBepsieMOro s
o0pa3oBaTe/IbHOI IPOrpaMMbl CpeiHero o01ero 00pa3oBaHus

pe3yJbTara

6.19 Pematp npocreiiniyie reoMeTpuuecKre 3a1a4l Ha IPUMEHEHHE BEKTOPHO-

) KOOPJIMHATHOIO METOoa

Pemiath 3a1aun Ha 10Ka3aTEIBLCTBO MATEMAaTUUYECKUX OTHOIIECHUH U HAXOXKIECHUE

6.20 Te€OMETPHUYECKUX BEIMYMH MO 00pa3iaM WK alropuT™MaM, IPUMEHSISI U3BECTHBIC
METO/bI NP PELICHUH CTaHIapPTHBIX MaTeMAaTHYECKUX 3a/1a4
[TpumensTh npocTeiiye NporpaMMHbIe CPEACTBA U 3JIEKTPOHHO-

6.21 KOMMYHHKAIIMOHHbIE CUCTEMBI IPU PELICHUU CTEPEOMETPHUECKUX 3aau
[TpuBOANTH NpUMEPHI MATEMATUYECKHX 3aKOHOMEPHOCTEH B IPUPOJIE U KU3HH,

6.22 pacro3HaBaTh NPOSIBJIECHUE 3aKOHOB T€OMETPUU B UICKYCCTBE
[TpuMeHsTh NOTyYeHHbIE 3HaHUS Ha IPAKTUKE: aHAJIM3UPOBATh pPeajibHbIE
CUTYyallUu ¥ IPUMEHSTh U3y4YE€HHbIE IIOHATHS B IIPOLiEcCe MOMCKA peIeHUs

6.3 MaTeMaTHYeCKu chopMyIHpOBaHHON IPOOIEMbI, MOJICIINPOBATh peallbHbIE

CUTYAallMM HA A3bIKE TEOMETPUH, UCCIEA0BATH [IOCTPOCHHBIE MOECIIH C UC-
[10JIb30BaHUEM I'€OMETPUUECKUX MTOHATHI U TEOpPEM, alllapara ainreopsl, peiaTh
PAKTUYECKHE 3a/1a4H, CBS3aHHBIE C HAXO0KICHUEM IT'€OMETPUYECKUX BEIUYHH

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COEPKAHUS

7

I"'eoMeTpus

7.1

OCHOBHBIC TOHATHUS CTCPCOMCTPHUH. Tqua, npsamMast, ImI0CKOCTh, MIPOCTPAHCTBO. [Tonsarue
00 aKCHOMaTHYECKOM MMOCTPOCHUUN CTCPCOMETPUN: AKCHUOMBI CTCPCOMETPHUU U CIICACTBUSA
N3 HUX

7.2

B3anMHoOe pacnonoxkeHne NpsAMbIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, TapAJUIEIbHbIE U
CKpeluBarouecs npsaMsle. [lapannenbHOCTh NPSAMBIX U INIOCKOCTEN B ITPOCTPAHCTBE:!
napasuieJbHble IPSMble B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX MPSAMBIX,
[apaJuIeIbHOCTD NPSIMON U TUIOCKOCTH. Y TJIBI

C COHAIpPaBJIEHHBIMU CTOPOHAMH, YTOJI MEX]TY MPSIMBIMH B IPOCTPAHCTBE.
[TapamienpHOCTD MIIOCKOCTEN: MapalIeNIbHbIE INIOCKOCTH, CBOMCTBA MApAJIIEIIbHBIX
mwiockoctei. [Ipocreiimne npocTpancTBEHHBIE (GUTYPBI HA TUIOCKOCTH: TETpadap, KyoO,
napajuleJIenuIe]l, IOCTPOSHUE CEUYEHU I

7.3

[lepneHANKYISIPHOCTH TPSIMOM M MIIOCKOCTHU: IEPIEHANKYIISIPHBIE TIPSIMbIE B
IMPOCTPAHCTBE, MPAMBIC MAPATIJICIIBHBIC U MMEPIICHANKYJIAPHBIC K IIJIOCKOCTH, ITPHU3HAK
NEPHEeHAUKYJISIPHOCTH MPSIMOU U MIIOCKOCTH, TEOpEMa O MPSMOI EPIEHAUKYISIPHON
MJIOCKOCTH. YTJIBI B TPOCTPAHCTBE: YTOJ MEXIY MIPSMOM M TUIOCKOCTBIO, IBYTPaHHBIN
YroJ, IMHENUHBIN yrosl AByrpaHHOro yria. [lepneHaukyisip u HaKJIIOHHBIE: paCCTOSTHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSMOH 10 TIIIOCKOCTH, MMPOCKIIUS PUTYPHI HA
MI0CKOCTh. [lepneH UKy pHOCTD MJIOCKOCTEH: MPU3HAK MEPIIEHIUKYIIPHOCTU JBYX
mIockocTer. TeopeMa 0 TpEX MEPIEHINKYIIIpax




7.4

IToHsiTHE MHOTOIPaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBITYKJIbIE U
HEBBINYKJIbIE MHOIOTPAHHUKH, pa3BEPTKA MHOrorpasHuka. [Ipusma: n-yronpHas npusma,
IpaHy U OCHOBAHUS MPHU3MBI, IPSMast 1 HAKJIOHHAs MPU3MBI, OOKOBas M MOJTHAs
HOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsMOyroJbHbIN MapajliesIeuIea U ero
cBoiictBa. [lupamua: n-yronpHasi nupamuaa, TpaHd ¥ OCHOBaHHE MTUPaMHUIbI, OOKOBast U
IIOJIHASI IOBEPXHOCTh MMPAMHU/IbI, IPABUIIbHAS U yCEUEHHAs MUPaMUJIa. DJIEMEHThI
IpuU3Mbl U MpamMuabl. [IpaBuabHbIE MHOTOTPaHHUKU: IOHSTHE ITPABUIIBHOTO
MHOTOTpaHHUKa, IpaBUJIbHAS [IPU3Ma U NpaBUiIbHAsI THPAMUAA, IPABUIbHAS
TpeyrojbHasi mupaMuaa u IpaBUWIbHBIN TeTpasap, Kyo. [IpencraBienue o npaBUIbHBIX
MHOTOI'PaHHUKAX: OKTa3Ip, NOAEKa’Ap U ukocadapyrue CedeHus: IpU3Mbl U ITUPAMMUIbI




Kox  IIpoBepsiemblii 3j1eMeHT COAePKAHUS

CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOUKH, IPSIMOM, TUNIOCKOCTH.
7.5 DJeMeHThl CHMMETPHUH B IMpaMuax, Napaieienuenax, paBuIbHbIX
MHOT'OI'paHHHUKAX

Beruncnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, quaroHany, yrisl. [lnomans 60koBoit
IIOBEPXHOCTH U TIOJIHOM MMOBEPXHOCTH NPSMOM NMPHU3MBI, TUIOMIAh OCHOBAHUI, TEOpeMa O
7.6 OOKOBOI TOBEPXHOCTH MPsIMOM Mpu3MbL. [lomans 60K0BOM MOBEPXHOCTH U
HOBEPXHOCTH MTPABUIIBHON MUPAMUJIBL, TEOpEMa O TUIOMIAAN YCEUEHHON MUpaMHUIBL.
Iousttre 06 00béMe. OO0BEM MUPAMHUILI, IIPU3MBI

HOI[O6HBIC TCJIa B IIPOCTPAHCTBC. CooTHoOIIEeHUS MCXKAY IIoImaasaMu HOBerHOCTeﬁ,

7.7 N
00bEMaMH TOJJOOHBIX T
11 KJIACC
Kon IIpoBepsieMblii 371eMeHT COAEPsKAHUS
6 I'eoMmeTpus
e gprYecKas NOBEPXHOCTh, 00Pa3yIONIUe MHIUHIPUICCKON TOBEPXHOCTH, OCh
6.1 IMHIPUYECKOM nmoBepxHOCTH. L{unuuap: ocHoBaHMs 1 GOKOBasi MIOBEPXHOCTb,
o0pasyromnas ¥ 0Cb, IIOIAab OOKOBOU M MOJHOW HOBEPXHOCTH
Konunueckasi moBepxHOCTbh, 00pa3yroline KOHM4eCKONH MOBEPXHOCTH, OCh M BEpIIMHA
6.2 KOHUYECKOW OBepXHOCTH. KOHYC: OCHOBaHME M BEepIIMHA, 00pa3yromas u och,
' IUIOIIA/{b OOKOBOH M MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylolue u
BBICOTA, OCHOBAHHUS U OOKOBAsI IOBEPXHOCTh
Cdepa u map: neHTp, paanyc, TMamMeTp, oAb TOBEPXHOCTH ceprl. Bzanmuoe
6.3 pacnosioxeHue chepsl U MIOCKOCTH, KacaTeIbHAas TUIOCKOCTh K cdepe, TII0maah
cepsr
6.4 H300paxeHne Tea BpallleHHsl Ha TUIOCKOCTH. Pa3BépTka UIMHAPA U KOHYCA
6.5 KomOunanuu Ten BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMTMCAHHBII OKOJIO

cdepsl, chepa, BIUcaHHast B MHOTOTPAHHUK, WIIH TEJIO BPAIlEHUST

[Tonsitue 06 06bEMe. OcHOBHBIE CBOICTBA 00BbEMOB Tell. Teopema 06 00bEMeE
6.6 IPSIMOYTOJIBHOTO Mapaliesienueia u cieacTBus u3 He€. OObEM IHITUHIPA, KOHYCA.
O0BEM mapa 1 maonaas chepsl

HOI[O6HLIC TCJIa B IIPOCTPAHCTBE. CooTtHomeHHs MCKAY IUIOIaAIMU HOBerHOCTCﬁ,

6.7 N
00bEMaMU N10I00HBIX TeJ

CeueHns HUJIMHApa (napannenLHo U NCPHCHAUKYIISIPHO OCI/I), CCUCHUSA KOHYCa

6.8
(HapaJ'IJ'ICJIBHOC OCHOBAHHIO U IIPOXOAAIICC YEPE3 BCDU_II/IHY), CCUCHU I1apa

Bexkrop Ha miockocty U B mpocTpaHcTBe. Cl0KeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEeKTOpa Ha YKuciio. Pa3noxkeHue BeKTopa no TpéM HEKOMILTAHAPHBIM
BekTopaM. [IpaBuiio napannenenumnena. Pemenue 3axad, CBI3aHHBIX C IPUMEHEHUEM
MIpaBMJI AEUCTBHUI C BEKTOpPaAMHU

6.9

[IpssMoyrosibHAs cucTeMa KOOpJAMHAT B ITpocTpaHcTBe. KoopanHaThl BEKTOpA.
ITpocreiimne 3agaun B KOOpAUHATAX. YT0J MEXy BekTopamu. CkaiasipHoe
IIPOU3BEJICHUE BEKTOPOB. BBIYMCIIEHNE YIJIOB MEKTy MPSIMBIMH U INIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIM METO1 IPU PEIICHUU T€OMETPUYECKHX 33124

6.10

ITPOBEPAEMBIE HA EI'3 IO MATEMATHUKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHHsAA OCHOBHOU OBPA3OBATEJIBHOU TIPOTPAMMBI CPEJHEI'O
OBLIEI'O OBPA3OBAHUA




Kon IIpoBepsiemble TPeOOBaHMS K NPeIMETHBIM pe3yJbTAaTaM 0CBOCHUS
NMpoBePsieMOr0  OCHOBHOW 00pa30BaTe/ibHOI MPOrPaMMBbI CPeHEro 0011ero
TpedoBaHMS oOpa3oBaHus



Kon
NpoBepPsSIeMOro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaHUsI K PeAMETHBIM pe3yJIbTATAM OCBOEHUS
OCHOBHOW 00pa3oBaTeJIbHOM NMPOrpaMMbl CpeHero o0uero
o0pa3zoBanus

Branenne Meronamu 10Ka3aTenbCTB, ANTOPUTMAMH PEIICHHS 33/1a4; YMEHHE
(bopMyIHpOBATH M OIEPUPOBATH OHATHAMHU: ONPEIEICHNUE, AKCUOMA,
Teopema, CIIe/ICTBHE, CBOICTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIC
(bopMyIHPOBKH; IPUMEHATH UX; YMEHHE (POPMYITUPOBATH 0OpaTHOE U
IPOTUBOIIOJIOKHOE YTBEPKICHNE, TPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI,
UCIIOJIb30BaTh METOJI MATEMaTUYECKON MHTyKIIH; TPOBOIUTh
JIOKa3aTeJIbHbIC PACCYKCHHUS IIPU PELICHUH 33/1a4, OLIEHHBATh JIOTHYECKYIO
NPaBUIBHOCTD PACCYKACHUN; YMEHHE OTIEPUPOBATh OHATUSMH: MHOKECTBO,
HOAMHOYECTBO, OIIEpallli HaJl MHOXKXECTBAMH; YMEHHE HCIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN anmapaT JUIs OIIMCAHUS PEaTbHBIX MTPOILECCOB

¥ SBJICHUH U MIPH PEIICHUHU 33/1a4, B TOM YUCIIE U3 JIPYTHX YIeOHBIX
IpeIMETOB; YMEHHE ONIEPUPOBATH MOHATHAMH: Tpad, CBA3HBIN rpad, 1epeBo,
IIUKJI, rpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh M OIHCHIBATh Ipadbl
Pa3IMYHBIMH CIOCO0aMH; MCITOJIb30BaTh Ipadbl IPU PEUICHUH 33144

YMeHue onepupoBaTh NOHATUAMU: HATYPAIbHOE YUCIIO, LEI0€ YUCIIO,
CTEMNeHb C IEJIBIM MT0Ka3aTeJIeM, KOPEHb HAaTypPaJIbHOW CTENEHHU, CTENIEHb C
paIMoOHAILHBIM TTOKa3aTelIeM, CTEIEHb C ACHCTBUTEIBHBIM TIOKa3aTeleM,
norapudM 9uciia, CHHYC, KOCHHYC ¥ TAHT'€HC IMPOU3BOJIHLHOTO YUCIIA, OCTATOK
0 MOJYJIIO, PAIMOHATILHOE YK CII0, UPPALMOHAIBHOE YUCIIO, MHOXKECTBA
HATypaJbHBIX, [EJIBIX, PAIIMOHAIILHBIX, IEHCTBUTEIBHBIX YUCEN; YMEHHE
WCII0JIB30BaTh MPU3HAKH JICTMMOCTH, HAUMEHBITUH OOLTUI ACIUTEh U HaK-
MeHbIIee o011ee KpaTHoe, anropuT™ EBKiIMIa Mpu pelieHnu 3a1adq;
3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CUCTEMAMU CUHUCIICHHS; YMEHHE
BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUN U TTPeoOpa30BaHUsI BRIPAXKEHUHN CO
CTEMeHsMH U JiorapupmMamu, mpeodpazoBaHus APOOHO-PAITUIOHATEHBIX
BBIPKEHUI; YMEHHUE ONIEPUPOBATH MOHATUSIMH: TIOCTIE0BATEIILHOCTD,
apudmeTnyeckas mporpeccus, reoMeTpuieckas mporpeccusi, 0ECKOHEUHO
yOBIBaroIasi TeOMETPUYECKas MPOTPECCHUST; YMEHHUE 3a/1aBaTh
MOCTIEI0BATENHHOCTH, B TOM UHCJIE C TOMOIIBbIO PEKYPPEHTHBIX (GOPMYI;
yMEHHUE OTepUPOBATH OHATUSMU: KOMIUIEKCHOE YHCII0, COMPSHKEHHBIE
KOMIUIEKCHBIE YHCia, MOAYJIb U apTYMEHT KOMILIEKCHOTO uncia, opma
3aIMMCH KOMIUIEKCHBIX YUCEN (T€OMETPUYECKasi, TPUTOHOMETPUYECKas

u anreOpanyeckas); yMeTh MPOU3BOAUTH apuPMEeTUIECKUE NEUCTBUS C
KOMILJIEKCHBIMU YUCJIaMU; TPUBOAUTH MPUMEPHI HCTIOIb30BaHUS
KOMILJIEKCHBIX YHCEI; ONIEPUPOBATH MOHATUAMU: MaTpula 2x2 u 3x3,
ONPEAESITUTEIDL MATPHUIILI, TEOMETPUUECKUIN CMBICIT ONPENEITUTEIS

YMeHue onepupoBaTh MOHATUSIMU: PallMOHATIbHBIE, UPPALIMOHATILHBIE,
MoKa3aTelbHbIE, CTENIEHHbIE, JIOrapu(pMUIECKUe, TPUTOHOMETPHUYECKHE
ypaBHEHUS U HEPABEHCTBA, UX CUCTEMbI; YMEHUE ONIEPUPOBATH MOHATUSIMHU:
TOXJIECTBO, TOXKJIECTBEHHOE MPe0Opa3oBaHue, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHUH U HEPABEHCTB, PABHOCWJIBHOCTh YPABHEHUM, HEPABEHCTB
" CUCTEM, YMCHI/IC pemaTL ypaBHeHI/ISI, HepaBeHCTBa " CUCTEMBI C ITIOMOIIIBIO
pa3IMYHBIX TPUEMOB; pelIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C
r[apaMeTpOM; HpI/IMeHHTB ypaBHeHm[, HepaBeHCTBa, UX CUCTEMBI IJIs1
pellIeHus] MaTeMaTUYECKUX 3a/1a4 ¥ 33/1a4 U3 Pa3InYHbIX 00JIacTel HAYKU U
peaIbHON JKU3HHU




YMeHue oneprupoBaTh NOHATUAMU: QYHKIHUSA, YETHOCTD (PyHKIUH,
HNEePHOANYHOCTD (DYHKIIMHU, OTPAaHNUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(byHKINH, SKCTpeMyM (QYHKIHH, HAanOOJIbIlIee 1 HAMMEHBIIIee 3HAUCHHS
(GYHKIIMK Ha TPOMEKYTKE, HENpephIBHAS (QYHKINS, aCHMIITOTHI rpaduKa
(byHKIUY, IepBasi ¥ BTOpasi IPOU3BOIHAS (PYHKIIUHN, TEOMETPHUCCKUI U
bu3HYecKUii CMBICI IPOM3BOAHOMN, TEPBOOOpa3Hasi, ONpeAeaEHHBIN




Kon
NpoBepPsSIeMOro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaHUsI K PeAMETHBIM pe3yJIbTATAM OCBOEHUS
OCHOBHOW 00pa3oBaTeJIbHOM NMPOrpaMMbl CpeHero o0uero
o0pa3zoBanus

WHTErpaj; yMEeHUE HaXOIUTh aCUMIITOTHI Tpadrika QyHKIIMN; yMEHUE
BBIYHUCIIATH HpOI/ISBOHHLIC CYMMLI, HpOI/ISBeI[eHI/ISI, YAaCTHOT'O 1 KOMIIO3UIIUN
(GyHKIMNA, HAXOIUTh YpaBHEHUE KacaTeabHON K rpauKy (GYHKIIMH; YMECHHE
HAXOJUTh MMPOU3BOIHBIC HIEMEHTAPHBIX (YHKIIHIA; yMEHUE UCIIOIB30BaTh
MPOU3BOAHYIO JJIsI UCCIIeA0BaHMS QYHKIIUMA, HAXOIUTh HAUOOIbIINE U
HaMMEHbIINE 3HAaYeHUs PYHKIUI; CTPOUTH rpa)uKi MHOTOUJICHOB C
MCIIOJB30BAHUEM alllapaTta MaTeMaTUYeCKOTO aHAJIN3a; MPUMEHSITh
HpOI/I3BOI[HYIO JJIA HAaXOXKICHUA HaI/mquuero peIJ_IeHI/IH B HpI/IKJIaI[HBIX, B TOM
YHCJIC COIMATBHO-IKOHOMUYECKHUX U (PU3UIECKUX 3a7a4ax; HaXOIUTh
IO U 00bEMBI QUTY C IIOMOILBIO UHTETpaJIa; MPUBOIUTH IIPUMEPHI
MaTeMaTH4YECKOr0 MOJICITUPOBAHMS C IIOMOIIBIO T PepeHIIHATbHBIX
ypaBHEHHI

YMeHune onepupoBaTh MOHATUAMU: Tpapuk QyHKIUN, oOpaTHas QyHKIHS,
KOMITO3UIHS (PYHKIMH, TrHEeiHas QyHKIMS, KBagpaTHIHas (GYHKIIHS,
paunoHanbHas QYHKIMS, CTeNeHHAs (PyHKIMS, TPUTOHOMETpUYECKHe
GyHKIMH, 00paTHbIE TPUTOHOMETPUYECKHE (PYHKIIMH, TOKA3aTeNIbHAS U
norapudmuyeckas GyHKIUU; yMEHUE CTPOUTH IPaUKK N3yUEHHBIX
(byHKIUH, BBITONHATE peoOpazoBaHust rpa)ukoB GYHKINH, HCIIOIB30BATh
rpa(uKy U U3y4eHHs! IPOLECCOB U 3aBUCUMOCTEH, ITPH PELLIEHUH 3a1a4 U3
JpYIrUX Y4EOHBIX IIPEIMETOB U 3a/1a4 U3 peaibHOM KU3HU; BBIPAXKaTh
dbopMyaaMu 3aBUCUMOCTH MEX/ly BEIMUYMHAMMU; UCIIOIb30BaTh CBOMCTBA U
rpaduky QyHKIMHA Ui pelieHus] ypaBHEHUH, HEPABEHCTB U 3a/1a4 C
napameTpamu; n300pakaTh Ha KOOPJIMHATHOM MIIOCKOCTH MHOXKECTBA
pelnieHnii ypaBHEHNH, HEPABEHCTB M NX CHCTEM

VYMeHue pemars TEKCTOBBIE 3a7a4l Pa3HbIX TUIIOB (B TOM YHCJIE HA
HPOLIEHTHI, 10JIU U YacTH, Ha IBUXKEHHE, pabOTy, CTOMMOCTb TOBApOB U
YCIIyT, HAJIOTH, 3a7a4u U3 00JacTH yIpaBIeHUS JIMYHBIMU U CEMENHBIMU
(¢uHaHCaMM); COCTABIATh BBIPAXKEHNUS, yPaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBHIO 3aJ1a4H, UCCIIE0BATh IIOJIyYCHHOE PELICHUE U
OLIEHUBATh MPABIONOJ00HOCTh PE3yJIbTaTOB; YMEHUE MOJEIUPOBATh
peanbHbIe CUTYyallUU Ha SI3bIKE MATEMATHKHU; COCTABJIATh BBIPAKEHNUS,
yYpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4U, UCCIIEN0BATh
MOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAHUEM arlapara ajareopsl,
VMHTEPIPETUPOBATh NOJYYEHHBIN PE3yIbTaT

YMeHue onepupoBath MOHATHSAMU: CpefHee apupMeTHIeCcKoe, MeIhaHa,
HanOoJIbIIIee M HAUMEHBIIIEe 3HAYEHHUs, pa3Max, JUCTIEPCHsl, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; yMEHHE U3BIIEKAaTh, MHTEPIPETUPOBATH
nH(}OpMAITUIO, TIPEACTABICHHYIO B TAOIUIAX, HA TUarpaMmax, rpadukax,
OTPa)KaIOIIYI0 CBOMCTBA peaJbHbIX MPOIIECCOB U SIBJICHUMN; IPEACTABIISATD
MHGOPMAIUIO C TTOMOILBIO TaOJIUI U IUArPaMM; UCCIIEI0BATh
CTaTHCTUYECKHUE IaHHbIC, B TOM YHCIIE C PUMEHEHHUEM TpaduIecKux
METOJIOB U AJICKTPOHHBIX CPEJICTB; IPAaPUIECKH UCCIIECIOBATH COBMECTHBIC
HAOJI0/ICHNS C IOMOIIBI0 AHAarpaMM PacCEHBaHUS M JIUHEHHON perpeccuu




YMeHue onepupoBaTh MOHATUIMH: CIIYYaHBIA ONBIT U CTy4aiiHOE COOBITHE,
BEPOATHOCTH CIYyYailHOTO COOBITHSI; YMEHUE BBIYUCISTH BEPOITHOCTD C
UCIIOJIb30BaHHEM TpaUuecKuX METO0B; MPUMEHATH (DOPMYJIIBI CIIOKEHUS U
YMHOXKEHUS BEpOATHOCTEH, (hOpMyITy MOTHON BEPOSTHOCTH, (POPMYITY
bepnysmiu, komObuHatopHbie GpakThl U (POPMYIIbI; OLIEHUBATH BEPOSATHOCTU
pealbHBIX COOBITUI; YMEHHE ONIEPUPOBATH MOHATUSIMHU: CITy4yaiiHas BEJIMYMHA,
pacnpezesneHue BEpOsITHOCTEN, MATEMAaTUUECKOE 0’KUJIAaHUE, TUCTIEPCUS U
CTaHJapTHOE OTKJIOHEHHE CIIy4aifHOW BEJIMYMHBI, QYHKIIUH pacIpeaeIeHUs 1
IJIOTHOCTU PABHOMEPHOI'0, TOKA3aTeJIbHOI0 U HOPMAJIBHOT'O PACIIPECIICHU;




Kon
NpoBepPsSIeMOro
TpeOoOBaHUs

IIpoBepsiemble TpeGOBaHUsI K PeAMETHBIM pe3yJIbTATAM OCBOEHUS
OCHOBHOW 00pa3oBaTeJIbHOM NMPOrpaMMbl CpeHero o0uero
o0pa3zoBanus

YMEHHUE UCIO0JIb30BaTh CBOMCTBA N3YUCHHBIX PaCIpeICICHUN ISl pEIICHUS
3aJ1a4; 3HAKOMCTBO C IIOHATHSIMH: 3aKOH OOJIBIINUX YHCEII, METOIbI
BBIOOPOYHBIX HCCIICIOBAHU; YMEHHUE MPUBOAUTH MPUMEPHI TIPOSBICHUS
3aKOHA OOJIBIINX YKCEN B IPUPOIAHBIX U OOIIECTBCHHBIX SIBIICHUSX; YMEHUE
OTIEPUPOBATH MOHATUSMHU: COUCTAHHE, IEPECTAHOBKA, YNCIIO COUCTAHHM,
YHCIIO NIEPECTaHOBOK; OMHOM HBIOTOHA; yMEHHE MPUMEHSITH KOMOUHATOPHBIC
(haKTBI U pacCyKIEHUS JUIsl pEIICHUS 3a/1a4; OIICHUBATh BEPOSTHOCTH
pEATbHBIX COOBITUI; COCTABIIATH BEPOSATHOCTHYIO MOJICIb U
WHTEPIPETUPOBATH MOJIYUYCHHBIA PE3YyJIbTAT

YMeHue onepupoBaTh NOHATUSAMHU: TOUYKA, [IPSIMast, INIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIUUYNHA YIJIa, IJIOCKUN yTOJ, IBYTPAaHHbBIN
YroJI, TPEXTPAHHBIN YToJ1, CKPEIMBAIOIINECS MPSIMBIE, NaPAILICIBHOCTh U
NEPIEHANKYIJSIPHOCTh IPSAMBIX U IIJIOCKOCTEH, YIOJI MEKIY IIPSAMBIMU, YTOJI
MEK]ly IPSMOM U INIOCKOCTBIO, YTOJI MKy TIJIOCKOCTSIMU, PACCTOSIHUE OT
TOYKH J10 IIJIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBIMU, PACCTOSHUE MEKITY
IUTOCKOCTSIMH; YMEHHUE UCTIOIh30BaTh MPU PEIICHUH 3a]1a4 U3y4eHHBIC (DaKThI
U TEOPEMBbI INIAHUMETPUN; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPY-
JKaOIIEro MUPA; CTPOUTh MATEMATHYECKUE MOJEIIN C TOMOIIBIO
reOMETPUYECKUX TOHATUHN U BEIMYMH, PEIIATh CBS3aHHbIE C HUMU
IPAKTUYECKHE 3a]1a4U

10

YMeHue onepupoBaTh MOHATUAMU: IIOLIA b GUTYpBL, 00bEM UTYDBI,
MHOTOTpaHHUK, PABUIIbHBII MHOTOTPaHHUK, CEYEeHHE MHOTOTpaHHUKa, KYO,
napasuleNienumnen, Npu3Ma, TupaMuia, GUrypa u HOBEpXHOCTh BpalllEHHUS,
LWIMHAP, KOHYC, 1ap, chepa, miouanb chepsl, IUI0Ma s TOBEPXHOCTH
OUpaMU/JIbl, TIPU3MBI, KOHYCa, IMINHAPA, 00BEM KyOa, IpSIMOYTOJIbHOTO
napasuieNenune1a, NMpaMubl, IPU3Mbl, [WIKHAPA, KOHYCA, 1apa, pa3BEPTKa
MOBEPXHOCTH, CEYEHHSI KOHYCa U LIWJIUHAPA, TapaJljiesIbHbIe OCH WU
OCHOBAHUIO, CEYEHHE IIapa, TNIOCKOCTh, Kacaromascs cepsl, HUIUHApPa,
KOHYCa; YMEHHE CTPOUTh CEYeHHE MHOTOI'paHHMKA, U300paXkaTb MHOTO-
IpaHHUKHU, GUTYPHI U TOBEPXHOCTH BpAIIECHHUS, UX CEYEHHUSI, B TOM YHCIIE C
MOMOIIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHNE IPUMEHSTh CBONCTBA
reoMeTpUUYECKUX (GUTYp, CAMOCTOSTEIBHO (POPMYIUPOBATH ONPEICICHUS
U3y4aeMbIX (PUTYp, BBIABUTATh TUIIOTE3bI O CBOMCTBAX M MPHU3HAKAX
reoMeTpuyeckux Guryp, 000CHOBBIBATh HJIM ONPOBEPraTh UX; YMEHUE
IPOBOAUTH KJIacCUUKALUIO (GUTYp TIO Pa3IMYHBIM IPU3HAKAM, BBIIIOJIHATh
HE00XO0IMMbIE IOTIOJTHUTENIbHBIE TOCTPOCHHUS

11

YMeHue onepupoBath MOHATUSMU: IBIKEHUE B IIPOCTPAHCTBE,
napaJuieTbHBIA IEPEHOC, CHMMETPHSI Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue MOA00us, TOJ00HBIE (GUTYPHI; yMEHUE
pacro3HaBaTh paBHbIC U MO00HKIE (PUTYPHI, B TOM YUCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCIIOJIb30BATh TEOMETPUIECKHAE OTHOIICHHUS TTPH
pelleHu  3a1a4; HaXOAUTh TEOMETPHUECKHUE BETMYUHEI (JUIMHA, YOI,
10k, O0BEM) TIPH PEIICHUH 33129

U3 JPYTUX YYCOHBIX IPEIMETOB U U3 PEATbHOM JKU3HH, YMEHHUE BHIYHUCIIATE
reOMeTPUYECKUEe BETMUMHBI (JUIMHA, YTOIl, TUIOIMA b, 00bEM, TUIOIIAh
MOBEPXHOCTH ), UCTIOJNB3YS U3y4YeHHBIE (DOPMYIIBI U METOBI, B TOM YHCIIE:
IUIONIA (b MOBEPXHOCTU MUPAMUIbI, IPU3MBI, KOHYCA, IMIUHIPA, TUIOIAIb
chepsnl; 00BEM KyOa, MPAMOYTOIBLHOTO MapaJUIeIeTUIIe1a, TUPAMHUIHI,
IPU3MBL, WIMHAPA, KOHYCa, [1apa; yMEHHE HAXOJUTh OTHOILICHHE 00bEMOB
01I00HBIX (HUTYP




12

YMeHue onepupoBaTh MOHATHIMU: MIPSIMOYTOJIbHAs cCCTeMa KOOPAMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa BEKTOPOB,




Kon

IIpoBepsiemble TpeGOBaHUsI K PeAMETHBIM pe3yJIbTATAM OCBOEHUS

MPOBEPsIeMOr0  OCHOBHOI 00pa30BaTeILHOI MPOrpaMMbl CpPeJIHEro 001ero
TpeOoOBaHUs o0pa3zoBanus

IMPOU3BCACHNEC BEKTOPA HA YHCJIO, Pa3JIOKEHUC BEKTOpPA I10 6a3ncy,
CKaJIApHOC MMPOU3BCACHUC, BEKTOPHOC ITPOU3BCACHUC, YT'OJI MCIKIY
BCKTOpaMH; YMCHHEC UCIIOJIB30BaTh BeKTOpHBIfI n KOOp,Z[I/IHaTHHﬁ MeToa I
PCIICHUA TCOMCTPUYCCKHUX 3aJa4 M 3aJa4 JPpYIux y‘IG6HBIX npeaMCTOB

13

YMeHnue BeIOMpATh MOIXOSIINA METOT ISl PEIICHUS 3a7a9i; TOHUMaHNe
3HAaYMMOCTH MAaTEMAaTUKH B H3yUYEHUH MPUPOTHBIX U OOIECTBEHHBIX
MPOIIECCOB U SIBJICHUI; YMEHHE PACIIO3HABATh MPOSBICHUE 3aKOHOB
MaTE€MaTUKH B UICKYCCTBE, YMEHUE MPUBOJIUTH IPUMEPHI MATEMATUYECKHUX
OTKPBITHH POCCUMCKON ¥ MUPOBOM MaTEMATHIECKON HAYKH

INEPEYEHb 3J3JIEMEHTOB COIEPXAHUSs, HNPOBEPAEMbBIX HA EI'D IIO
MATEMATHKE

Kon
1

IIpoBepsieMblii 3JIeMEHT COEPKAHUS

Yuca U BEIYMCIICHUS

1.1

HaTypaJ'IBHLIC X OCJIbIC YHCJIA. HDI/ISHaKI/I JCIINMMOCTH OCJIBIX YHCCI

PanmonanbHbIC UnCa. OOBLIKHOBEHHEIE U JCCATHYHBIC ,Z[p06I/I, IMIPOUCHTHI, OECKOHEUHBIE

12 HNEPUOINYECKHIE IPOOH

13 ApH(I)MeTquCKHﬁUKopeHB HaTypaJbHOU cTeneHu. J{efcTBus ¢ apuMeTHIeCKUMH KOp-
HSIMHU HaTypaJIbHOU CTCIICHU

1.4 Crenenb ¢ nenbiM nokasareneM. CTeneHb ¢ pallioOHaIbHBIM Noka3arenemM. CBolicTBa
CTEICHHU

15 CuHyc, KOCHHYC ¥ TAHT€HC YUCJIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, apPKTAHT€HC
YHCJIOBOTO apryMEHTa

1.6 Jlorapudm uncna. JlecATHUHBIC M HATYpAJIbHBIC JIOTapU(MbI
HeiicTBuTensHble uncia. ApupMeTHYECKUE ONepaluy ¢ JeHCTBUTEIbHBIMU YHCIIAMHU.

1.7 [Tpubnu>xE€HHBIE BEIYUCIICHNUS, PABUJIa OKPYTIIECHHUS, IPUKHUIKA U OIICHKA Pe3ysibTaTa
BBIYMCIICHUM

1.8 IIpeobpasoBanye BuIpaKEHHUI

1.9 KoMIuiekcHbIe yncia

2 YpaBHCHHUS M HEPABECHCTBA

2.1 Ilenble 1 ApOOHO-paAllMOHATBHEBIE YPABHEHUS

2.2 HppannonanbHble YpaBHEHUSI

2.3 TpUroHOMETPHUYSCKUE YPABHEHUS

2.4 IToka3aTenbHbIe M JIOTapU(DMUICCKHE YPABHCHUS

2.5 Ilenble 1 ApoOHO-pallMOHAILHBIE HEPABEHCTBA

2.6 HppanuonaiabHble HEpaBEHCTBA

2.7 IToka3aTenbHbIC M JIOTapU(DMUUCCKUE HEPABEHCTBA

2.8 TpuronoMeTpHIeCcKre HEPaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHCHUN M HEPABEHCTB

2.10 | VYpaBHeHUS, HEPAaBECHCTBA U CUCTEMbI C IapaMeTpaMu

2.11 Marpuia cucTeMbl TMHEHHBIX YpaBHeHUN. ONpeaenuTeab MaTPULIbI

3 DOyHKIMY U rpadUKH

31 OyHK1us, cnocoOsl 3aaanus Gpyaknun. ['paduk ynkiun. Bzaumuo ooparabie GyHK-
1un. Yétueie ¥ HeuéTHBIC hyHKimu. [leproanueckue GyHKIMH
OO6nacth onpeaeeHuss © MHOXKECTBO 3HaueHui Gpynkiuu. Hym dyukmum. [TpomexyTku

3.2 3HAKOMOCTOSIHCTBA. [I[pOoMEXyTKH MOHOTOHHOCTH (PYHKIIHH. MaKCUMyMBbl 1 MUHHUMYMBI

dyakinn. Hanboliplilee 1 HauMeHblIee 3HaYeHne PYHKIMU Ha IPOMEKYTKE




| 3.3 | Crenennast GYHKIHS ¢ HATYPAILHBIM U IIEJIBIM MMOKa3aTeaeM. E€ cBoiicTBa U rpaduk.




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

CBoiicTBa U rpadMK KOPHS #7-0H CTEIEHU

34 TpuronoMmerpruueckue HyHKIMU, KX CBOICTBA U rpadUKH

3.5 IlokasaTrenpHas 1 JorapudmMuyeckast yHKIUH, UX CBOWCTBA U rpadUuKu

36 Touku pa3pbiBa. ACUMITOTHI rpadukoB GpyHKkuui. CBoWcTBa (PyHKIUH, HEMPEPHIBHBIX
Ha OTpE3Ke

3.7 ITociieqoBaTENLHOCTH, CIIOCOOBI 3aaHNs [T0CIIE0BATEIHLHOCTEN

3.8 Apudmerndeckast 1 reoMeTpudeckas nporpeccun. @opMmyiia CI0KHBIX IPOIIEHTOB

4 Hauama MaTemMaTHuecKOro aHaamnsa

4.1 IIpoussoanas dyukumu. [Ipon3BoaHble dJIEMEHTAPHBIX (DYHKIIAI
[IpumeHeHne TpOr3BOHON K UCCIIEOBAaHUIO (DYHKITMH HA MOHOTOHHOCTD H

4.2 sKcTpeMyMbl. HaxoxaeHrne HanOobIIero 1 HAMMEHbBILEro 3HaYeHUs (PYHKIIMHN Ha
OTpE3Ke

4.3 IlepBooOpasuas. Marerpan

5 MHOXeCTBa U JIOTHKA

5.1 MHO0k€ecTBO, onepaluy Hag MHOkecTBaMM. JlnarpamMmel Diiepa — BenHa

5.2 Jloruka

6 BeposITHOCTE M CTaTHCTUKA

6.1 OnucaTtenbHas CTATUCTHKA

6.2 BepositHOCTh

6.3 KomMmbOunaropuka

7 ['eomerpus

7.1 Durypsl Ha IIOCKOCTHU

7.2 IIpssMBI€ M TIJTOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena ¥ MOBEPXHOCTH BpalllCHUS

7.5 KoopanHatel 1 BEKTOPBI




YYEBHO-METOJNYECKOE OBECIIEYUEHHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYEHHUKA

* Maremartuka: anreOpa ¥ Havaja MaTEMaTHYECKOTO aHaiu3a, reoMeTpus. Anredpa u
Hayaja MaTtemarudeckoro ananuza. 10-11 kmace. Anmumos IIIL.A., Komsarun FO.M., Tkauesa M.B.
u ap. AkmonepHoe obmectBo «M3marensctBo «lIpocBemenue

* Marematuka: anreOpa ¥ Hadaja MaTEMaTHYECKOIO aHajau3a, reoMeTpus. I'eomerpus.
10-11 kmacc. Atanacsu JI.C., ByryzoB B.®., Kagomues C.b. u np. AkunoHepHOoe 00IIECTBO
«3natenbcTBO «IIpocBemnieHunes

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. AnreOpa u Hawana aHanu3a: yueOHuWK s 10 kimaccoB 00meoOpa3oBaTENbHBIX
yupexaeHui; 0a30Bblid U yriryOosn€éHHbI ypoBeHb;M.: IIpocsemenue, 2020 r. / FO.M. Konsrus,
M.B. TkauéBa, H.E. ®enoposa, M.U. 111aGynuH.

2. Anrebpa u Havana a”anu3a: ydyeOHuUK ansi 11 kmacca o6meoOpa3zoBaTelbHBIX
yupexxaenuii (6a3oBblil u mpoduiabHBIN ypoBeHb) - M.: [Ipocsemenue, 2020 .

1. CoOopuuk pabounx mporpamm mno maremaruke k YMK: FO.M. Konsarun, M.B.
TxauéBa, H.E. ®enoposa u apyrue. - /

2. Anrebpa m Hauana ananmuza. 11 xmacc: Iloypounsie mnansl (mo yueOnuky II.A.
AnumoBa u ap.).ABTop-coctaButens [.U. I'puropsesa. - Bonrorpan: Yuurens, 2004 r. /

3. KoutponpHOo-u3MepuTelbHble MaTepuaibl. Anredpa U Havana aHanuza: 11 kiacc.
CocraButens A.H. Pypykun. - M.: Bako, 2011 r./

4. B.b. HekpacoB. Bcs mxonpHas marematnka. Camoe HeoOxommmoe. YueOHOe
nocobue /i 6a30Boii u npoduiabHOH mKoJbl. - Cn6: CMUO Ilpecc, 2011 1. /

5. C.M. Caaksn, B.®. byty3o0B. U3yuenne reomerpuu B 10-11 xinaccax: Meroaudeckue
pexomeHaanuu K yueonuky. Kuaura mst yuurens. — M.: [Ipocsemenue, 2019 r.

6. Bb.I''3uB. Tectsl no anredpe u Havanam ananuza s 10-11 kmaccos.- Cn6: CMUO
IIpecc,2002.

7. Marematuka: anredpa u Hadajga MaTeMaTUYECKOTO aHaIH3a, TeoMeTpus. Anredpa u
Hayayia MaTeMatuyeckoro ananmsa, 10 kmacc/ Komsrua FO.M., Tkauea M.B., ®enoposa H.E. u
npyrue, AkimonepHoe obmiectBo «M3marenscTBo «IIpocBemienuey.

8.  Maremaruka: anredpa U Hadajga MaTeMaTUYECKOTO aHalIM3a, reomeTpusi. Airedpa u
Hayayia MaTeMarudeckoro aHanmsa, 11 xkmace/ Komsrun FO.M., Tkauea M.B., ®enoposa H.E. u
npyrue, AkinuonepHoe o0uiectBo «M3narenscTBo «IIpocBemenney.

9. Marematuka: anredpa v Hauaiga MaTeMaTHYECKOro aHanu3a, reoMeTpus. Anredpa u
HavaJia MatemMarudeckoro ananuza, 11 ximacc/ Hukonbckuii C.M., IlotarmoB M.K., PemerHnkoB

H.H. u apyrue, Akumnoneproe odmiectBo «M3narensctBo «IIpocBenienuey.

10. Maremaruka: anrebpa 1 Havyajla MAaTEMaTHYECKOTO aHalu3a, TeoMeTpus. Anredpa u
Hayajga Matematnueckoro ananmsa, 10 kinacc/ Hukonbckuii C.M., IToranos M.K., PemeTHukoB
H.H. u npyrue, AxuuonepHoe oOuiectBo «M3narensctBo «lIpocsemmenney.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbI CETHU
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http://www.math.ru

http://www.int.ru

http://sbiryukova.narod.ru

http://www fipi.ru/

https://math-ege.sdamgia.ru

http://alexlarin.net
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