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MOSICHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHoro mnpenmera «['eomerpusi» (yriryOJieHHbBIN
YpOBEHb, TMpeAaMeTHass obnacth «Marematuka ©  HHPOpPMATUKa») I
obOyuarormuxcst 10-11 kiraccoB AHOO «Axkanemuueckas rumuazust « HAJIEXKIA»
(mamee cooTBeTcTBeHHO — PaOouast mporpamma, [mumna3zms) paspaboraHa B
COOTBETCTBHUH C TPEOOBAHUSIMU U C YUETOM:

- ®epnepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuu B
Poccuiickon @enepannmy;

- pacnopstxenust IIpaBurtenscrBa Poccuiickoit @eneparun ot 24.12.2013
Ne  2506-p «OO0 yrBepxaeHun KoHuenuumum pa3BUTHS MaTEMaTHUYECKOIO
oOpazoBanus B Poccuiickoit deneparnuny;

- mpukaza MunnpocBemenuss Poccum ot 17.05.2012 Ne 413 «O6
yTBEpXKJIeHUH (eepaqbHOr0 TOCYJapCTBEHHOTO 0O0pa30BaTENIbHOTO CTaHAApTa
cpeaHero oOiiero oO0pa3oBaHUs» C HU3MEHEHUSIMU W JOMOJHEHUSIMU (Jajiee —
dI'OC COO);

- mpukaza MunmnpocBemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaenun Ilopsnka opraHu3alM W OCYHIECTBJICHHS 0O0pa3oBaTEbHOU
JEATeIbHOCTH 10  OCHOBHBIM  00IIe0Opa3oBaTEIbHBIM  IporpaMmaM  —
oOpa3zoBaTeIbHBIM MpOrpaMMaM HauyajbHOTO OOIIEro, OCHOBHOTO OOIIEro u
CpeaHero o01ero oopa3oBaHusy;

- mpukaza Munmnpocsemenuss Poccum ot 18.05.2023 Ne 371 «O6
yTBepKIeHun (denepanbHO 00pa30BaTEeNbHON MPOTPAMMBI CPEIHEro O0O0IIero
o0pa3oBaHUs» C HW3MEHEHHUSIMH, BHECEHHBIMU TMpUKa3aMu MUHIPOCBEIICHUS
Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171, ot 09.10.2024 Ne 704,
ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808;

- CII 2.4.2.4283-26 «CaHUTapHO-IMUIEMHUOJIOTHYECKUE TpeOOBaHUS K
OpraHW3alisM BOCIUTAHUS U OOYyYEHUS, OTIbIXa M O3JI0POBIICHUS JETEH W
MOJIOZICKH», YTBEPKICHHBIX MMOCTAHOBJICHUEM TJABHOTO CAHUTAPHOTO Bpada OT
02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «l'uruennueckrie HOpMATUBBI W TPeOOBaHUS K
oOecrieueHnt0 0e30MacHOCTH W (Win) OE3BpETHOCTH sl dYelioBeka (haKTOpOB
Cpebl 0OMTaHUsD, YTBEPAKIACHHBIX MTOCTAHOBJICHUEM TJIABHOT'O CAHUTApPHOTO Bpaya
oT 28.01.2021 Ne 2;

- OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CpPEIHEr0 001Iero 00pa3oBaHUs
I'mmuaszuu (ganee — OOIT COO I'umuazus);

- y4eOHOro IjIaHa CpeaHero oomero oopa3oBanus [ MMHa3UM Ha TEKYIIHMA
y4eOHBIN TOJ;

- paboueilt nporpamMmbl BocniuTanus [ umHazuu;

- (denepanpHONl paboyeil mporpaMMbl CpemHEro o0Imero o0pa3oBaHUS
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«Marematuka» (yriayOneHHbld ypoBeHb) st 10-11 kmaccoB oOpa3oBaTelbHBIX
OpraHu3alyi, BKIOYAIOIIEH QenepabHyIo pabouyro IporpaMMy yueOHOro Kypca
«I'eomeTpus».

['eomeTpusa siBasieTcs OOHUM U3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEro
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBACT BOZMOKHOCTh U3YUCHHSI JUCIIUILINH
€CTECTBEHHO-HAYYHOM HAIIPABIECHHOCTH W IIPEAMETOB TI'YMAHUTApPHOIO IMKIIA.
[Tockonpky  JIOTMYECKOE€  MBILUIEHHE,  (QopMHUpyeMOe  TpU  HU3yYEHUU
00y4aroIUMUCs MOHATUIHHBIX OCHOB N€OMETPHUH, IIPU JOKA3aTEIbCTBE TEOPEM U
NOCTPOEHUU LIETIOYKU JIOTHUECKUX YTBEPKACHUIN MPHU PEIICHUH T€OMETPUUYECKUX
3alady, YMEHHME BBIIBUTaTb M OINPOBEPraTb TIHUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPU PELIEHUM 337]a4 €CTECTBEHHO-HAy4YHOI'0 LHMKJIA, B YaCTHOCTHU
¢duznueckux 3aaay.

[lens ocBoeHUs mporpaMmMbl yueOHoro Kypca «I'eomeTpusk» Ha yriayOaéHHOM
YPOBHE — pa3BUTUE WHAMBUAYAJbHBIX CHOCOOHOCTEN O0OydYarolmuxcsi MOpu
U3YUYEHUU T€OMETPUH, KaK COCTABIISIONIEH mpeaMeTHoN o0nactu «Maremaruka u
uHpopMaTuKa»  yepe3  oOeclieyeHWEe  BO3MOXKHOCTUM  TNPUOOpPETEHUs U
UCIIOJIb30BaHusl Oosiee TIyOOKMX TEOMETPUYECKUX 3HAaHMM W JIEeHCTBUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIIHOT0 NpoheCCUOHATBHOTO
0o0pa30BaHusl, CBSI3aHHOI'O C UCIOJIb30BAHUEM MATEMATUKH.

[TpuoputeTHBIMM 3a3JlayaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIMpPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPYKalOUIEro MUpa, 3HaHUE MOHATUIHOIO aliapara o pa3aeiry
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpUu;

dbopMHpOBaHHE  yYMEHHUS  BJAJE€Th  OCHOBHBIMM  MOHSATUSMHU O
IPOCTPAHCTBEHHBIX (PUTypaX W UX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpOBaHUE YMEHUS pacliO3HABATh HA YEPTEkKax, MOACISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYHPOBAaThH TE€OMETPUYECKHUE
MOJEIIH;

dbopMupoBaHHE TMOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOSHUS
MaTEeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHUMAHUS POJM AKCMOMATUKHU TpU
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHNME YMEHHS BIAJE€Thb METOJAaMH JI0KA3aTEIbCTB U AJITOPUTMOB
pELIeHUs,, YMEHUSI UX HPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B



XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a71a4 U 3a]1a4 C IPAKTHUYECKUM COJICPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKA3aTEIbCTB  IPHU
000CHOBaHUY MaTEMaTUYECKUX YTBEPKIECHUN U POJIM AKCHOMATUKHU B MIPOBEACHUU
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYalIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronmxcsi, M03HABaTEIbHON aKTUBHOCTH, HCCIIEOBATEIHCKUX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPHUU;

dbopmupoBaHrue (DYHKIIMOHATBHONH TPAMOTHOCTH, PEJIEBAHTHOW TE€OMETPUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEabHBIX JKU3HEHHBIX CUTYAlMsIX W TMPU U3YUYCHUU APYTHX
y4e€OHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMid, WCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEeHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «maccax sBimsttoTcsi:  «lIpsMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSTUSMWY», PEICBAHTHBIMH T€OMETPHHM Ha yriyOnEéHHOM ypoBHE OOydeHHs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHHE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJBKO  TI0
CoJIep KaTeNIbHBIM JIMHHSM, HO U 10 TojaMm oOydenus. Coaepkanue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaram ocBoeHus denepanbHoil padboueit
IPOrpaMMBbI, paclpeAeNEéHHbIM 0 TOJaM OOY4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBLHBIM BOTIPOCaM O0yYaroIIHecs
oOpamainuch HEOAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU TTOHATUSMH U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYAaTEeIbHO, C
COOJTIOICHUEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYTO
CHCTEMY T€OMETPUUYECKUX MPECTABICHUN 00yYarOIMUXCsl, PACIIUPSIL U YTy OIsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[Tepexon k M3y4eHUIO TEOMETPUH Ha YTIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus i auddepeHunanuiu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX —00pa3oBaTeIbHBIX IMporpamMM, 0OecleyuTh yriyOJEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MareMaTukay;

MOJIFOTOBUTh OOYYAlOMIMXCA K MPOJOJKEHUIO H3yUYEHUsT MaTeMaTHKH C
ya€ToM BBIOOpa Oynmymield mpodeccun, oOecnedrBas MPEEMCTBEHHOCTh MEXKITY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.
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Ha wusyuenme yueOHOTO Kypca «['eomerpus» Ha yriIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIIO).



COJAEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTE€peoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: MEPECEKAOLIUECS,
IapajulesibHble W CKpeluuBarolmuecss npsmble. [Ipu3Haku CKpelumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapalIeIIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MAPAILIEIBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD IIPAMON
U 1uiockocTu. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MpoeKTHpoBaHUs. W300paxeHue
¢buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXKy NMPSAMBIMH B ITPOCTPAHCTBE. [lapajuienbHOCTh MIIOCKOCTEN: NapajlieiIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIABHBIE W MEPIECHANKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHINKYJIAPHOU IIJIOCKOCTH. OpToronajibHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYJISp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISPHOCTh  TUIOCKOCTEW: MPU3HAK  MEPHNEHIUKYJAPHOCTH  JIBYX
IJI0CKOCTEN. Teopema o TpEX NMepHeHIuKYIsIpax.

VYrael B NPOCTPAHCTBE: YroJal MEXAY IMPSMOM U IUIOCKOCTBIO, JBYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJl IBYIPAHHOIO yriia. TpEXTpaHHbIl U MHOTOIPAHHBIE YTJIbI.
CBoiiCTBa IJIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYTPaHHBIX YTJIOB TPEXIPAHHOTO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TpEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, OpsAMOYTOJbHBIA  MApAJUIETENUIIE] U  €r0  CBOWCTBA.
Kparyaiime nyTM Ha TOBEPXHOCTM MHOrOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Tteopema Ilucdaropa. Ilupamumpa: nN-yronbHas mnHupamuja,
npaBWibHas W yceu€HHas nupaMunbl. CBoiicTBa péOep M OOKOBBIX TpaHei
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MPaBUIBHOW TUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: NpPaBWIbHAA NPU3Ma U
MpaBWIbHAs MUpPaMHIA, TPAaBUIbHASA TPEYroJibHAs NUpaMUla WU TPaBUIbHbBIN
TeTpa’dap, kyO. IlpencraBieHue o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadJp,
JTOAECKAdIP U UKOCADIP.

Beruncienre d71€MEHTOB MHOTOTPAHHHKOB: pEOpa, IuUAroHaid, YIJIBL
[Tnomans OOKOBOW IMOBEPXHOCTH W TOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTH MPSIMOM TMPHU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
T€opeMa O IUIOMIAAN YCEYEHHOW MUPAMU/IBI.

CuMmmeTpussi B TPOCTPAHCTBE. DJIEMEHTHl CHMMETPUM  IPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsi B MPAaBWIBHOM MHOTOTPAaHHUKE: CHMMETPUS
NapajuieJeuIea, CUMMETPUS IPABWIBHBIX IIPU3M, CHMMETPHUS IPABUIIBHOU
MMAPAMUIBI.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

[ToHsITHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPbl KOJUIMHEAPHBIE, COHAIIPABJIEHHbBIE M  IPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. JIeHCTBUSI C BEKTOpPAMU: CIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
ypnciio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXEHUSI BEKTOpPA HA YHUCIIO.
[ToHsTe KOMIUIaHApHBIE BEKTOpBI. [Ipu3HAK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pPa3IOKEHUHM BEKTOpa II0 TPEM
HEKOMIUIAHAapHbIM  BeKkTopaMm. lIpsimoyrosibHass  cucrema  KOOpAHMHAT B
npoctpancTBe. KoopanHatel BekTtopa. CBA3b MEXIY KOOpPAMHATAMU BEKTOpPA H
KOOpJMHATAMH TOYEK. YTOJI MEXIy Bekropamu. CKalspHOE TPOU3BEICHHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalenus

[TonsiTust: MIMHApPUYECKass MOBEPXHOCTb, KOHHUYECKash MOBEPXHOCTb,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTed. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3oOpaxenune Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mapa.

O6bEM. OcHoBHBIE CcBoOiicTBa 00BEMOB Tenl. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO Tapayienienunena u ciueactBuss u3 He€. OO0bEM mpsMoi u
HAKJIOHHOM TPU3MBI, IIWIMHIPA, UpaMHUIbl 1 KoHyca. OO0BEM Imapa U mapoBOTO
CerMEeHTa.
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KoMmOunanuu Ten BpamieHus U MHOTOTpaHHHMKOB. [lpu3ma, BhucaHHash B
IUWJIWHIpP, OINKMCaHHas OKoJio ImiauHapa. llepeceuenune cdepsl u mapa ¢
miockocThio. Kacanuwe miapa u cdepsl miaockocTbio. [loHSATHE MHOrOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tmomaae MOBEPXHOCTH IWJIMHIpPA, KOHYyCA, IJIOMaab chepbl U e€ dacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
nofaoOHbIx ¢uryp. IlpeoOpazoBanue moaoOusi, romMoreTvs. PelieHune 3agad Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUCHUS LIUIIMHIPA
(mapayuienbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapayiieibHbIe
OCHOBAHHUIO U TIPOXOJAIINE Yepe3 BEPIINHY), CCUCHUS I1apa, METOAbI TOCTPOCHHS
CEUCHHI: METOJ| CJIEA0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HaJ BEKTOopamu. BekTtopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YyMHOXEHMS. IIpsMoyrosibHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. Pa3znoxenue BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIA METOJA MNpPU PEHIEHUH TECOMETPUUYECKUX
3aj1ad4.

JIBUKeHUsI B IPOCTPAHCTBE

JBmxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapalieNbHBIA TEpPeHocC,
LHEHTpaJIbHAsT CUMMETpPUS, 3€pPKAIbHAS CHUMMETPUSI, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.
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INVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kaaHcKoe BoCIUTAHHE:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoIEAYp TPaKIAHCKOTO o00IIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMeHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOW MaTE€MaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX LEHHOCTEW POCCHUICKOro Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATEIbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETHKY MAaTeMaTUYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCyKICHUM, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BoCIUTAHHE:

chOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0e30MacHoOro oopasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (370POBOE MHTAaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATHA H
OTIIbIXa, PEryJsipHas (U3NYecKasi aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO;

6) TpyoBOE BocniuTaHME:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  JMESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeld mnpodeccur U peanu30BbIBATH COOCTBEHHBIE IKU3HEHHbBIC IUIAHBI,
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TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3oBaHHUIO U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKUM3HHM, TOTOBHOCTh K AKTUBHOMY
Y4acCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1ad MaTeMaTHIECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TIOHNMAHWE BIIASHHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHWW IS pelieHus 3agad B 00JacTH
OKpY XKaromel cpepl, IIAHUPOBAHWE ITIOCTYNIKOB M OIICHKA WX BO3MOJKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW MESITCIIBHOCTH, ITAaroB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IMBUJIW3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOM KyJIbTYpOH Kak CpEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 U HCCIEIOBATEIbCKYIO JIESITEIbHOCTD
WHIUBUyJIBHO U B TPYIITIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAefcTBu:

BBISIBJIATH M XApPaKTEPU30BaTh CYLICCTBEHHBIE IMPU3HAKA MATEMAaTHUYECKHUX
OOBEKTOB, TIOHSATWUW, OTHOIICHUN MEXAy MOHATUSAMHU, (HOPMYIHPOBATH
OTpeieSICHUs MIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUu(pUKaIny,
OCHOBaHWsI 1711 0000IIIECHHS 1 CPAaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, CAMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUECHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSATENBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHHIM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, IPUBOUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;
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BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEILCHHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabCcKHe IeiiCTBUS:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKU HHCTPYMEHT IO3HAHMUS,
dbopMyupoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apIryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHYECKOTO 00BEKTa, SBJICHHUS, TpoLIEecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEeKTaMHu, SIBJICHUSMH, IIPOIECCAMU;

CaMOCTOATENFHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
NPOBENEHHOTO  HAOMIOJIEHMs, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IIEHUIA;

IPOTHO3UPOBATh BO3MOXXKHOE PAa3BUTHE IMIPOLIECCA, A TAKKE BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIINK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpHUpOBaTh WH(OpMAINIO, MPEACTaBISITh €€ B pa3luyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATH HaJIEKHOCTD uHdopMaIuu 1o CaMOCTOSITEIILHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH ITOJYy4YEHHBIN pE3yJIbTAT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOU TEMBI,
npoOJieMbl, pelmaeMol 3aJaud, BbICKA3bIBaTh MWJIEM, HALEJIEHHbIE Ha IIOMCK
pelIeHus], COINOCTABIATh CBOM CYXKIEHUSA C CYXKICHHUAMM JPYTUX YYaCTHUKOB
nuajiora, oOHapy’>KMBaTh Pa3IMYUEe U CXOACTBO IMO3ULMH, B KOPPEKTHOH (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,;
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MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEIOBAHUS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3eHTAllUU U OCOOEHHOCTEHN ayTUuTOPHUH.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe AeiiCcTBUSA

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
YYETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apTyMEHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

BJIAJCTh HABBIKAMHM  TIO3HABATENbHON  pedieKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJbTATOB, BIAJACTh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yibTaTa pEHIeHUs
MaTeMaTUYECKOM 3a4auu;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJCHHBIX OMMOOK, BBIIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIN U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTKEHUSI WJIM HEIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITEJILHOCTD:

MOHUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAWBUIYAJTBHON
paboThl mTpu pemeHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JIOrOBAapWBATHCs, OOCYX AaTh TMPOIECC W PpPe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNOBBIX (opMax palboThl (00CykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMU UJ€eHAMU KOMAaHJbI, OIICHHBATh
KaueCcTBO CBOET0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPHU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCyKICHUM;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUU M CJEICTBUSI U3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;
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KJIacCU(DUIMPOBATh B3aMMHOE PACIIOJOKEHHUE TPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJTHO  OINEPUPOBATH TOHATUSIMH, CBSI3AHHBIMA C yrjaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPIMON U
IJI0CKOCTBIO;

CBOOOJTHO OINEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAHHUKOB (MIpU3MA,
nupamuza, NpsSMOYTOJIbHBIN Mapauienenunen, Kyo);

KJacCUUIIMPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpAass  OCHOBaHWUS IS
KJ1IaccuuKaluu;

CBOOOJTHO  OMEpUpPOBATh  MOHATHUSAMH, CBS3aHHBIMHM C  CEUCHUEM
MHOTOI'PaHHUKOB TUIOCKOCTHIO;

BBITIOJTHSATh napauiesibHOE, LHEHTPATbHOE U OpPTOrOHAIBHOE
MPOCKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300paKeHUs: Puryp
Ha IJIOCKOCTH;

CTPOUTH CEUEHUSI MHOTOTPAHHUKOB Pa3IUYHBIMU METOJAMH, BBITIOJIHSTH
(BBIHOCHBIE) TIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpH3Ma,
nupamMua), FTEOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM HOpMYTT;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUMMETPUS B MIPOCTPAHCTBE, LIEHTD,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CHUMMETPUHU
durypsr;

CBOOOJIHO OIEpPUPOBATh MOHSATHUSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJTHATH JICUCTBHS HAaJl BEKTOPAMH;

pemath 3aJadyd Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHHN W
HaXOXKJIECHUE TCOMETPUUYCCKUX BEIWYMH, TMPUMCHSS W3BECTHBIC METO/IBI
IIPY PEIICHMM MAaTeMAaTHYCCKUX 3aJ1a4 IMOBBIIIICHHOTO W BBICOKOTO YPOBHSI
CJIOKHOCTH,;

NPUMEHSATh TPOCTEUINE TPOTPAaMMHBIC CPEICTBA U AJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUECKUX 3a]1ay;
U3BJIEKAaTh, NPEOOpPa30BBIBATH M HWHTEPIPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTEeKax U PUCYHKAX;

NPUMEHSATh TOJYYEHHbIE 3HAHWS Ha TPAKTUKE: CpaBHUBATH W
aHAIM3UPOBATh PEAJIbHBIE CUTYAllMH, MPUMEHATh H3yYECHHbIC MOHSTHUS B
mpoliecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcQopMyJIMpOBAHHOM
poOIeMBbI, MOJAEIUPOBATh peaJbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
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MCCIIEI0BATh MTOCTPOCHHBIE MOJEIN C MCIIOIb30BAHUEM TI'€OMETPUYECKHUX
NOHATUH U TEopeM, ammapara ajireOpbl, peliarh MPaKTUYECKUE 3aaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJINYHNH,;

UMETh TpEACTaBICHUS] 00 OCHOBHBIX 3Tanax Pa3BUTHUS TE€OMETPUM Kak
COCTaBHOM 4acTu QyHIaMEHTA PA3BUTHUS TEXHOJIOTHH.

K kxonity 11 kiaacca oOydaromuiicss HayIuTCs:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C IMJIMHIPUYECKOMH,
KOHUYECKOM U c(epruyeckor MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOy YEHUS;

OTIEPUPOBATH MOHATHSIMH, CBA3aHHBIMU C TEIaMU BPAILICHUS: [UIMHIPOM,
KOHYCOM, c(pepoit u 1mapowm;

pacrno3HaBaTh Tejla BpauleHus (LIWIMHAP, KOHYC, cdepa U Imap) U
OOBSACHATH CIIOCOOBI OJTyUYEHHSI TEJT BPAILICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIUMCIIATh BEJIWYMHBI AJIIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAIICHHUSA,
00BEMBI U IUIOIIAJM MOBEPXHOCTEH MHOIOIPAHHUKOB M TEJl BpAIICHMS,
reOMETPUYECKUX TEJI C IPUMEHEHUEM (HopMyT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBA3AHHBIMU C KOMOMHALIMSIMU TEJN
BpallleHWsT U MHOTOTPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
OTKCAaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAsT B MHOTOTPAHHUK WJIA TEJIO
BpalllCHUS;

BBIUUCIISATH COOTHOLICHUS MEXTy IUIOIIAIIMU MIOBEPXHOCTEW U 00bEMaMU
IMOIO0HBIX TEN;

U300pakaTh u3y4daemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEpPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TeJl BpalllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
4epTekax U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEPALUU HaJ BEKTOPaMU;

3aJ1aBaTh MIIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMeTpUYECKHe 3a1a4i Ha BBIUMCIECHUE YTJIOB MEXKIY MPSMBIMU
U TUIOCKOCTSIMH, BBIYMCJICHHE PACCTOSHUM OT TOYKM O IJIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A MPU PELICHHH;
CBOOOIHO ONEPUPOBATH TOHATUSMH, CBSI3aHHBIMH C JBHKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBUJKECHMUIA;
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BBITIOJHATh M300paX€HUsI MHOTOIPAHHUKOB U TeJl BpAlllCHUS MpU
napajjieIbHOM — [EpPEHOCE, LEHTPAIbHOW CHUMMETPUHU, 3€pPKaJIbHOM
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOU, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEUEHUS] MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHUS LIUIMHIpA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHHUS KOHYyca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSIINE Yepe3 BEPIINHY ), CEUEHUS 1Iapa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUSI CEUEHUU: METOJl CJIeJIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/ MIEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

MPUMEHSTh TeoMeTpudecKkre (AKThl JUIsl PEUIEHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralIuX HECKOJIBKO IIaroB PEIICHUs, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

pemarbh 3aJaud Ha JOKa3aTeIhCTBO MATEMATHYECKUX OTHOIICHUM W
HaxX0XJICHUE TEOMETPUUECKUX BEIUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

OPUMEHSATh  TIOJIyYCHHbIE  3HAHWUS  Ha  TPAKTUKE:  CPaBHUBATh,
aHaJM3UPOBATh U OLICHUBATH peAIbHBIC CUTYaIlMU, MPUMEHSTh U3YUYEHHBIE
MOHATUSI, TEOpPEMbl, CBOWCTBA B TMPOIECCE TMOUCKA  pPEIICHUs
MaTeMaThdecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJIETUPOBATH
pealbHbIE CHUTYallMd Ha $SI3bIKE T€OMETPUHU, HCCIEIOBATh MOCTPOCHHBIC
MOJEIN C HCIOJIb30BAHUEM TE€OMETPUUYECKUX TOHSATUM U TEOpEM,
ammapara anreOpbl, peniaTh MNPaKTUYECKHE 3a/laud, CBSI3aHHBIE C
Hax0XXJICHUEM T€OMETPUYECKUX BEJIMUMH;

UMETh TpeJCTaBIeHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

17

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n NPOrpamMMmsbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnionoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B 3
IIPOCTPAHCTBE
4 [lepnieH UKy ISIPHOCTD MPSIMBIX U o5
IIJIOCKOCTEM B IPOCTPAHCTBE
VYriel 1 paccTosTHUS 16
MHororpanHuku 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 00o011eHue U cucTeMaTH3anus 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3iesioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
NpOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckas reoMeTpHs 15 1
5 [ToBTOpEHME, 06061HCHI:IG u 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O6bEM MHOTOTpaHHHKA 17
Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 00BEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHus 5 1
7 [ToBTOpEHwUe, 06o6meHIfe u 17 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

19

Ne
n/n

Tema ypoka

OcHoBHbI€ NpaBUiIa U300pakeHUs Ha
PUCYHKE IJIOCKOCTH, MapalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

[ToHsATHS CTEpEOMETPHH: TOUKA, TIpsiMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBuiIa N300paKEeHUsI Ha PUCYHKE
TUIOCKOCTH, MapaJuICIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[TonsiTHs: MepeceKkaroumecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKocTh;
MOJIyIPOCTPAHCTBO

[TonsTHs: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsmas ¥ miocKocCTh;
MOJIyIPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB
MHororpaHHuKH, U300paKeHUE

MPOCTEUIIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX O0OHEKTOB

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
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CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
crneactBus u3 HUX. CocoObl 3a1anus
MPSAMBIX U IUNIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603Ha4YeHUS IPAMBIX U TJIOCKOCTEH

10

N300paxkeHne cedeHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 X
pebpa. M3o0OpakeHne nepecedcHust
MOJYYEHHBIX IUIOCKOCTEN. PackpalmBanue
MOCTPOEHHBIX CEYEHUI pa3HbIMU IIBETAMU

11

N300paxkeHne ceueHuit mupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJISAT Yepe3 X
peopa. M3o0OpakeHne nepecedcHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
MOCTPOEHHBIX CEYEHU Pa3HbIMU [IBETaMHU

12

N300paxenune ceueHnit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOJIAT Yepe3 X
pé6pa. Nzo0pakeHue nepeceueHust
MOJYYEHHBIX IUIOCKOCTEMN. PackpalmBanme
MOCTPOEHHBIX CEYEHU Pa3HbIMU IIBETaMHU

13

N306paxenue ceueHunit nupamuibl, Kyda u
MIPU3MBI, KOTOPBIE TIPOXOJISAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEN. PackpammBanme
MMOCTPOEHHBIX CEYEHUN Pa3HbIMU [IBETAMHU

14

Merton cnesioB it MOCTPOSHUS CeUSHUM
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15

16

17

Merton cnenoB uisi TOCTPOCHUS CEUCHHUIA.
CaoiicTBa niepece4eHni MPsIMBbIX U
MIOCKOCTEH

Merton cnenoB 1uisi HOCTPOCHUS CEUCHHUI.
CBolicTBa nepeceyeHril MPSIMbIX U
IUIOCKOCTEN

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMHCh 111aroB
MIOCTPOEHUS

18

[TocTpoenue cevueHwmii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh 111aroB
MIOCTPOEHUS

19

[TocTpoenue cevueHwmii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alHCh 111aroB
MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aMKCh I1aroB
MIOCTPOEHUS

21

22

[ToBTOpenue mnanumerpun: Teopema o
MIPOIOPLMOHANIBHBIX oTpe3kax. [lono0Oue
TPEYTOIHHUKOB

[ToBTrOopenue mianumerpuu: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4YepTexax. McTopus pazButus
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23

IUTAHUMETPUH U CTEPEOMETPUN

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIx B
npocTpancTBe. CKpeluBaromuecs
npsiMble. [Ipu3Haky cKkpemuBaromuxcs
npsMbIx. [TapamienbHble npsmble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPAMOU, ITPOXOSIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIllel Ha TaHHOU
npsimoi. JlemMMa o nepeceueHun
MapaAJUIEIBbHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapamnenbHOCTB TpeX NpsMbIX. Teopema o
TpEX MapajuleNbHBIX NpAMBIX. Teopema o
CKPEIMBAIOIINXCS PSAMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIETLHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B napauienbHON IPOEKIUN

28

29

30

enTpanbHas nmpoeKkuus. YToiui ¢
COHAIPABJICHHBIMA CTOPOHAMH. YTOII
MEX1y IPSIMbIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B IIPOCTPAHCTBE

IlonsTus: napaJjijieJIbHOCTb HpSIMOf/'I u
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31

32

33

34

IUIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMOH U IITOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U
IUIOCKOCTH

I'eomeTpuueckue 3aaun Ha BHIYUCIEHUE U
JI0Ka3aTeNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTBIO MPSAMBIX U IJIOCKOCTEN
B [IPOCTPAHCTBE

[TocTpoeHue cedyeHust, MPOXOIAILIETO Yepe3
JAHHYIO MIPSIMYIO Ha YepTekKe U
napajuieJIbHOTO Apyrou npsMoi. Pacuér
OTHOIIIEHUN

[TapannenpHas MPOEKIKs, TPUMEHEHNE
JUIS IOCTPOCHHUSI CEYCHHM Ky0a U
napajenenumnena. CBoicTra
napajuieJienumneaa u mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiIeJIbHOCTH IBYX IUIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
CAUMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
4yepe3 TOUKY, He MPUHAAIEKAIYIO0 TaHHOM
MIJIOCKOCTH U CIIEICTBUS U3 HEE

36

CBolicTBa napajuieNIbHBIX TUIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX IEPECEUECHUS
IIpH IEPECCUCHUH IBYX IMApaJICIIbHBIX
IIJIOCKOCTEN TpeThen

37

CBoiicTBa mapasienbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapasuieIbHbIX MPSMBIX,
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38

3aKJIIOYEHHBIX MEXAY MapajuleIbHbIMU
IJIOCKOCTSIMU; O [IEPECEUEHUH NIPSAMOH ©
JBYMsI TApAJIIIEIbHBIMU JIOCKOCTSMHU

[ToBTopenue: Teopema [Tudaropa na
IJIOCKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40

41

CaoiicTBa Ky0a U IpSIMOYTOJIBHOTO
napajuiesienumnena

Brruucnenue ajiuH OTPC3KOB B KY6C n
IpAMOYT'OJIbHOM IapaJlJICJICTIMIICIC

42

[lepneH MKy IApHOCTD NPSMOM U
mockocty. [Ipru3nak
NEPIEHIUKYJISIPHOCTH IPSIMON U
IJIOCKOCTH

43

[lepneH MKy IAPHOCTH NPSMOUN U
mockocty. [Ipru3Hak
MEPIEHIUKYISIPHOCTH MIPSIMOH U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM, TPOXOASAIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MIEPIEHIUKYIISIPHON K INIOCKOCTH

45

46

[InmockocTH M NepeHINKYJIIIPHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

IInockoctu u MNEPNCHAUKYIIAPHBIC UM
MpsIMBIC B MHOT'OI'paHHUKAX

47

[lepnenuKynasp U HAKIOHHAS.
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[TocTpoenue neprneHauKyIspa U3 TOUYKU Ha
MPSIMYIO

[lepnieniuKyIsip ¥ HAKIOHHAS.

48 ITocTpoeHnne neprneHuKyIsgpa u3 TOYKU Ha
IPSIMYIO

49 TeopeMa 0 TpEX NEPHEHAUKYIISIPAX
(npsimast u oOpaTHas)

50 Teopema o TpEX neprneHAnKyJIsapax
(mpsimast 1 oOpaTHasi)

51 Yron Mexay CKpeIHUBarOIUMHUCS
IPSIMBIMU
[Touck neprneHaAuKyJISpHBIX MPSMBIX C

52 MTOMOUIBIO NEPIIEHIUKYIIPHBIX
IJIOCKOCTEN

53 OpTroroHanbHOE MPOEKTUPOBAHNE
ITocTpoenue ceuenuit kyba, Ipu3Msl,

54 IIPaBWJIBHON MUPaMUABI C TIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyda, MpU3MBlI,

55 IIPaBWJIBHOM MUPaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHTEINBHO M1ockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpaHHHKaX

57 [Ipu3HaK nepneHMKyISIPHOCTH IPSIMON U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU

58 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér

paCCTOﬂHI/Iﬁ OT TOYKH JO IIJTTOCKOCTH




26

59

60

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
PacCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

CriocoObl OMYCTUTh NEePIEHAUKYIISPHIL:

CUMMETpHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

61

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHHE PACCTOSTHUM

62

63

64

65

Kontponbnas padota "B3zaumuoe
PacIoIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpeHue: yroy Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETpPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IToBTOpEHUE: yron Mexy
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FCOMeTpI/ILIGCKI/Ie METOAbI BBIYUCICHUA

yria MCKAY NpsAMBIMHA B MHOT'OI'PAHHHUKAX

66

67

68

JIByrpansblii yroa. CBOMCTBO IMHEWHBIX
YIJIOB JIBYTPAaHHOIO yTIila

[lepnenaukynspusie miockoctu. CBOMCTBA
B3aMMHO NEPIEHAUKYIISPHBIX IJIOCKOCTEHN

[Ipu3Hak nepneHaANKyISIPHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOKU
[IepECEUYCHU ABYX IIJIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpssmoyTonbHBIN Napasienenunes; Kyo;
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70

HU3MEPCHMUS, CBOMCTBA MMpAMOYT'OJIBHOTO
napajijiejacnuicaa

TeopeMa 0 AuaroHajav nmpsAMOyroJibHOIo
napajjieacnuieaa u CICACTBUC U3 Heé

71

CrepeomeTpuuecKke 1 MpUKIaIHbIC
3aJla4d, CBS3aHHBIC CO B3AMMHBIM
PacIoJIOKEHUEM MPSIMBIX U IJIOCKOCTH

72

73

74

[ToBTOpEHME: CKpPEIIMBAIOIINECS MIPSMBIE,
napajuieJIbHbIe TNIOCKOCTH B CTaHAPTHBIX
MHOT'OTPaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA IMPAMBIX, PACCTOAHUC
MCXKAY CKPCIIHUBAIOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTyalUsAX

PaccrosiHue oT TOUKH 10 IIJIOCKOCTH,
pacCTosIHUEC OT HpHMOﬁ J0 IIITOCKOCTH

75

Brruncnenue pacctosHUA MEKIY
CKPELIMBAIOIIHUMHUCS TPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYIIIPHON TUIOCKOCTH

76

TpéxrpaHHblil yroi, HEpaBeHCTBA JUIS
TpexrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JJIsi
TPEXTPAHHOTO yIJIa

77

78

DneMeHTHI ChEePUIEeCKON TeOMETPHH:
reojie3nYecKue JJMHUMU Ha 3emiie

KonrtponbHas pabora "Yrisl u
paccrosiHus"

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK
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U €T0 DJIEMEHTEI"

IInpamupa. Buael nupamun. IpasuinbHas

80 1
nupamuga

81 [Ipusma. IIpssmast u HaAKIOHHAS IPU3MBI. 1
IIpaBunbHas npusma

82 [Ipsmoit napamienenunes, 1
IPSIMOYTOJIBHBIN Napauieenuesn, Kyo

83 Brimykisie MHOTOTpanHuKd. Teopema 1
Diinepa
Brimykisie MHOTOTpanHuKH. Teopema

84 Oiinepa. [IpaBunpHbIe U NOMYNPaBUIbHBIE 1
MHOTOTPaHHUKH

85 KontposbHas padora "MHororpaHHuKU" 1

86 [ToHsATHE BEeKTOpaA HA IJIOCKOCTHU U B 1
IIPOCTPAHCTBE

87 CymMa BEeKTOpPOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio mapamienenuena 1

90 YMHOKX€EHNE BEKTOpa Ha YNCIIO0 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JICXKAIIUX B OJTHOM 1
TUTOCKOCTH

92 CkaisipHOE TIPOU3BEICHUE 1

03 Brruucnenue yria Mexy BEKTOpaMu B 1
MIPOCTPAHCTBE

94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu

95 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
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96 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1
97 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
98 O06o01IeHre U CHCTeMaTU3alus 3HAHUN 1
99 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hrorosas koHTpobHas paboTa 1
102 O0001IeHNe ¥ CHCTeMAaTU3alNs 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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11 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
JlaTa uudposbie
Nenn/m  Tema ypoka Kontpoabubie IIpakTHueckue
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThbI padoThI
pecypcsl
1 IToBTOpenue TeMsl "KoopauHaTsl BEKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHcTBE"
5 [ToBTopenue temsl "CkansipHoe 1
IIPOU3BE/ICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Brrunciienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpEeHUE TeMbI "YpaBHEHHE MIPSIMOH, 1
MIpOXos1Iel uepes 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BektopHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMHUPOBAHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MeX/1y NPSMbIMH B MHOT'OTPaHHUKaX
11 AHanUTHUYECKHE METO/IbI pacuéTa yria 1

MCKAY IIOCKOCTSAMU B MHOTOT'pPaHHHUKAX
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dopmysia pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOPJIMHATAX

13 Haxoxnenue paccTosiHUi OT TOUKHU J10
IJIOCKOCTH B KyOe

14 Haxosxienue paccTostHui OT TOUYKH 70
IIJIOCKOCTH B IPABUJILHOM MUPAMHU/JIE

15 KontponbHas padota "AHamuTHdecKas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, TIEPECeUeHUs MPSIMBIX U
IIJIOCKOCTEN

19 [TapannensHblie MPSMBbIC U TUIOCKOCTH:
napajuiebHbIe CEUCHUS

20 [TapannensHble NPSIMBIC U TITIOCKOCTH:
pacy€r OTHOLIEHUM
[TapannensHbie MPsMbIE U TUIOCKOCTH:

21 YTJIbI MEXKy CKPEIMBAIOIIUMUCS
MPSIMBIMA
[lepieHuKyIsIpHBIE IPSIMBIE U

99 TJIOCKOCTH: CTaHJAPTHBIE Maphl
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[leprnieH UKy IsIpHBIE IPSIMBIC U

23 IIJIOCKOCTH: TEOPEMA O TPEX

NEPpUCHAUKYJIISIpAX
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24

25

26

[lepnieniuKyIsipHBIE IPSIMBIE U
MIJIOCKOCTH: BBIYMCIICHUS JIJTUH B
MHOT'OTpaHHUKAX

[ToBTOpEHME: MUIOMIAIM
MHOTOYTOJIbHUKOB, ()OPMYJIbI JIJIS
101 IeH, COOOPaKEHHSI TIOI00MS

[ToBTOpEHME: IUIOMIAIM
MHOTOYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

27

[ToBTOpenue: onaau
MHOTOYTOJILHUKOB, (DOPMYJIIBI JIJIS
TJI0IAIeH, COOOPaKEHHSI TIOI00MS

28

29

30

[Inomany cedyeHnii MHOTOI'PaHHHUKOB:
TUTOIIAH TOBEPXHOCTEH, pa3pe3anus Ha
9acTH, COOOPAKCHHUSI TOA00MS

[Inomany ceyeHnii MHOTOTpaHHUKOB:
IUIOLIAIA TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEeHUs MOA00Us
KonrtponsHas pabdota "[loBTopenue:

MHOT'OTPaHHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

31

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaienenunena

32

33

3amaun 00 yaBOeHUH Ky0a, O KBaapaType
Ky0a; O TPUCEKIH yria

CTCpCOMeTpI/I‘{eCKHC 3aga4u, CBA3aHHBIC C

00BEMOM TMPSIMOYTOJILHOTO
napaiesnenumnena
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HpI/IKJ'Ia,I[HBIe 3aga4u, CBA3aHHBIC C

34 BBIUUCIIEHUEM 00BEMA IPSIMOYTOIBHOTO
napaiesienumnea

35 O06BEM TPSIMO TPU3MBI

36 CrepeoMeTpHuyecKHe 3aauu, CBI3aHHbIE C
BBIUUCIIEHEM 00BEMOB TIPSMOM MTPU3MBI

37 [Ipuknannele 3a1a4u, CBSI3aHHBIE C
00BEMOM MIPSIMOH PU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpana. O0béM
HAKJIOHHOU MPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

39 ornpeaenéHHoro uarerpana. Oobpém
MTUPAMHU/IBI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHHE
00BEMOB NUpamMu ¢ OOLIUM YIJIOM

41 dopmyna o6béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPaMUJ C OOIIUM YTIIOM

42 CrepeoMeTpHuyecKHe 3aauu, CBSI3aHHBIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHuyecKre 3aauu, CBSI3aHHBIE C
o0BEMaMK MUPaMUIbL
[Tpuknanueie 3ana4n mo Teme "OOBEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknanueie 3ana4yn mo Teme "OOBEMBI

Ten", CBs3aHHbIE ¢ 00BEMOM MUPAMHUIBI




34

[Ipumenenne 00bEMOB. Beiuncnenue

46 pPacCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbnas padota "O0bEM
MHOTOrpaHHUKa"
Hunuuapudeckast HOBEPXHOCTb,

48 00pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Munuaap. [IpsMoit KpyroBod HUIMHAP.
[1nomane MOBEpXHOCTH HUIUHIPA

50 Konunyeckas moBepXxHOCTh, 00pazyromme
KOHMUYeCcKoU nosepxHoctu. Konyc

51 CeueHue KOHycCa MIO0CKOCTHIO,
NapajuieIbHOM TNIOCKOCTH OCHOBaHUS

59 VYceuénnblil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW MTOBEPXHOCTU KOHYyCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYyCa
CrepeomeTpuueckue 3aauu Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MMOCTPOCHUEM CEUEHUH IUITUHAPA, KOHyCa
CrepeomeTpuueckue 3aauu Ha

56 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE,
MOCTPOECHUEM CEYEHU HUIUHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C

MUJIMHAPOM
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58

59

HpI/IKJ'Ia,I[HBIe 3aga4u, CBA3aHHBIC C
MUJIIMHAPOM

Cdepa u map

60

[epecedenue cheps U miapa ¢
iockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bul 1 n300pakeHue mapa

61

62

Ilepeceuenue ceps! 1 1mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua u nu3obpaxxenue mapa

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTei

63

64

65

66

Cummerpus chepsl u mapa

Crepeomerpudeckue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOCHUEM MX CEUCHHI TIOCKOCTHIO

CrepeomeTpHuyeckue 3aaun Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO cpepoii U mapom,
MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO

[TpukinagHble 3a1a49M, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TIIOCKOCTH,
BBIYHUCJICHHUA B OKPY)KHOCTI/I, CTaH)IapTHI)Ie
Mog00HUs

68

69

Pazauunsie KOM6I/IHaHI/II/I TCJI BpalliICHUA U
MHOT'OIrpaHHUKOB

3anaun o teme "Tena U MOBEPXHOCTH
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70

BpaieHus"
3anauu o teme "Tena ¥ MOBEPXHOCTH
BpaieHus"

71

72

73

Konrponsnas padora "Tena u
IIOBEPXHOCTHU BpaleHus"

006bem mummHapa. Teopema 00 00bEMe
MPSMOTO ITUJIMHAPA

Brruucienue 006EMOB TEII ¢ HOMOIIBIO

onpeaenéHHoro uurerpaina. O0béM
KOHYyca

74

75

76

TTimommaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa
CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C

BBIYHCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYyCa

[Tpuknanueie 3ana4n o reme "OObEMBI U
MJI0ILA I TOBEpXHOCTEN Ten"

77

78

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 00bEme mapa. [Tnomans
cdepol. CTepeomeTprudecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB
apa, mapoBOro CErMEHTa U MIapoBOTO
CeKTopa

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomaapio cepbl. COOTHOMICHUS MEXKITY
IUIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
IMOJJOOHBIX T
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79

[Tono6Hble Tena B IpOCTPAHCTBE.
N3menenne o6nEma mpu mogo0uu.
CrepeoMeTpHUyecKHe 3aauu, CBSI3aHHbIE C
BBIUUCIIEHEM 00BEMOB Tell | IO IeH
MMOBEPXHOCTEN

80

81

Kontponbnas padota "[lnomanu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX T

JIBmxenust npoctpancTBa. OToOpakeHusl.

JIBukenust u paBeHcTBO Guryp. OOurue
CBOICTBA IABMKEHUI

82

Buabl n1BukeHMI: napaiebHbII
MEePEHOC, IEHTPAJIbHAsI CHMMETPUS,
3epKajibHasi CAMMETPHSI, IOBOPOT BOKPYT
MpAMOit

83

[IpeobpazoBanus mompoowus. [Ipsmas u
chepa Diinepa

84

85

FCOMeTpI/I"ICCKI/IC 3al1a4i Ha IIPUMCHCHUC
JABUMKCHU S

KontponbHas pabota "BekTops! B
npocTpaHcTae”

86

O6o61matomee nopropenue 11 nonsruii u
MeTOA0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"IapannenbHOCTh TPSAMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

87

Ob6o61matomiee nopropenue 11 nonsaruii u
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
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88

"BekTopsl B mpocTpaHcTse"

Oo6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTeMAaTHU3all1sl 3HAHU:
"BekTopsl B mpocTpaHcTBe"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeToA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlHsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

90

Oo6o06maromee nmosTopenue 11 nmoHsTHH U
MeTOA0B Kypca reomeTpun 10-11
KJIACCOB, CUCTeMAaTHU3aIlisl 3HAHUI:
"O06beM MHOTOTpaHHUKA"

91

Oo6o06maromee nmoBTopenue 11 moHsITHH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWI:
"ITnomaay moBepXHOCTH U 0OBEMBI
KpYTJbIX TEN"

92

O6o61matomee nopropenue 11 nonsruii u
MeTOA0B Kypca reomeTpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"ITnomaay moBepXHOCTH U 0OBEMBI
KpyTJbIX TN

93
94

WroroBas koHTpoJsibHAs paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

95

[ToBTOpenue, 0600mEeHNE U
cUCTEMaTH3aInsI 3HAaHUH

96

I/ICTOpI/IH Pa3BUTHA CTCPCOMCTPUN KaK
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HAyKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

HcTopust pa3BUTHS CTEpPEOMETPHUH KaK

HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U

97

KOMITBIOTCPHBIX TEXHOJIOT U

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

WcTopust pa3BUTHS CTEpPEOMETPHH KaK
HAyKH U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

99

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ pojib B Pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
101 HayKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJIOTUH

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTHU

102

COBPCMCHHBIX WHXCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOTUH

OBIIEE KOJIMYECTBO YACOB 110

102
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I[TPOT'PAMME
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemMble MpeAMeTHBIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NMpPoBepPsieMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHero o01ero odpa3oBaHusi
pe3yjabTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHSITh aKCHOMBI CTEPEOMETPUU W CIICIACTBHSI M3 HHUX IPH PEIICHUH
' TFEOMETPUYCCKUX 33]1a4
73 OnepupoBaTh TOHATHAMHU: TAPAIUIETBHOCT UM MEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEH
24 KnaccupunupoBarh B3aMMHOE PACHOJIOXKCHHE MPSIMBIX M TUIOCKOCTCH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYTPAHHBIA YTroJl, TPaHH JBYTPaHHOIO YIIIa,
7.5 peOpo NByrpaHHOrO yIiia, JUHEHHBIM yroj IBYTpaHHOrO yIia, rpagycHas
Mepa JIByTpaHHOTO yria
76 OnepupoBaTh MOHATHAMH: MHOTOTPAaHHHK, BBIMYKIIBIA W HEBBITYKJIBIA
' MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHHKA, TPAaBUIIHHBIA MHOTOTPAaHHUK
77 Pacnio3HaBate OCHOBHBIE BHUABI MHOTOTPAaHHHMKOB (TIHpamMuaa, MpU3Ma,
' NPSIMOYTOJIbHBIN Mapaienenunes, Kyo)
KnaccupunupoBarb ~ MHOTOTPaHHUKHM,  BBIOMpasi ~ OCHOBaHMS  JUIA
7.8 KJacCU(UKalUU (BBIMYKIbIe U HEBBIMYKIIbIe MHOTOTPAHHUKH, MPaBUIbHBIE
MHOT'OT'PaHHHUKH, IPSMbIE U HAKIIOHHbIE TPU3MBI, NTapasliesIenUIe /bl)
7.9 OnepupoBaTh MOHIATUSMH: CEKYIIask INIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEYSHHI MHOTOTPAHHUKOB, HCIOB3YSI
' METOJI CJIEJIOB
CTpouTh ceYeHHUS MHOTOIPAaHHHKOB METOJOM CII€ZIOB, BBIOJHSATH
7.11 (BBIHOCHBIE) TIOCKHE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3amaum Ha HaXOXKJICHHWE TEOMETPHUYECKUX BEJMYMH TIO 0oOpasiam
WIA aIropuTMaMm, IPUMEHssS HW3BECTHBIE AHAIMTUYECKHE METOABI TpHU
7.12 pELICHUH CTAaHIApTHBIX MaTeMaTMYeCKHMX 337ad Ha  BBIYMCIICHUE
pacCTOSAHUN MEXIy ABYMS TOYKAMH, OT TOYKH 1O TPSAMOW, OT TOUYKUAO
TUIOCKOCTH, MEX/Ty CKPEIIMBAIOIIMMUCS MPSMBIMU
Pemrate 3aaum Ha HaXOXKJICHWE TEOMETPHUYECKUX BEJIMYMH 1O 0oOpasiam
7.13 WIA aIrOpUTMaM, IPHUMEHSAS HW3BECTHBIC AHAIUTUYECKHE METOABI TpHU

pCHICHUN CTAHAAPTHBIX MATCMATUUCCKHUX 3ada4 Ha BBIYUCICHUC YIJIOB
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MCXKAY CKPCIIHUBAIOIIUMHUCA IIPAMBIMHU, MCEXIY pr[MOﬁ Hn IJIOCKOCTHBIO,
MCKAY MJIIOCKOCTAMU, ABYI'PDAHHBIX YI'JIOB

Boruncnsate 00bEMBI U TUIONIAIM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,

7.14 nupamMuja) ¢ IpuMeHeHHeM (OpMyJI, BBIUUCIATH COOTHOUICHUS MEXIY
IUIOINAISIMHA TTOBEPXHOCTEH, 00EMaMHU TOJOOHBIX MHOTOI'PAaHHHKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, LEHTP, OChb H
' IUIOCKOCTh CHMMETPHUH, IEHTP, OCh M TUIOCKOCTH CHMMETPUU (PUTYPBI
W3Bnekath, mpeoOpa3oBbIBATh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 OPOCTPAHCTBEHHBIX TEOMETPUYECKHX (Urypax, NpeACTAaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsTh TeoMeTpuveckue (GakKThl I PEUICHUS CTEPEOMETPUUYCCKUX
7.17 3aa4, MPEIIoJararoliuX HECKOJIbKO IIAroB pPEIICHHS, €CIH YCIOBHUS
NpUMEHEHHS 33JIaHbI B SBHOH (popme
718 [lpuMeHsATh TpOCTEHIIME TPOTPAMMHBIC CPEJICTBA UM DIIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CUCTEMBI IPH PEIICHUH CTEPEOMETPUICCKHX 3a/1a4
719 [IpuBoauTh MpHMEpPHl MaTEeMAaTHYECKHUX 3aKOHOMEPHOCTEH B MpHpOIE U
' KHU3HH, PACIIO3HABAThH MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHSTh MOJyYEHHBIC 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh PEajbHbIC
CUTYallMH ¥ MPUMEHATh U3YYCHHBIC TIOHSATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha S3bIKE TE€OMETpPUH, HCCIEAO0BAaTh IMOCTPOCHHBIE MOJENIN C
UCTIOJIb30BAaHUEM T€OMETPUYECKHUX TIOHSATHA W TEOpEM, armapara aireOpsl,
pemiatb ~ MpakTHUYECKHE  3aJaud,  CBS3aHHble C  HaXOXJAECHUEM
reOMEeTPUUECKUX BETHYUH
11 KJIACC
Kon .
IIpoBepsiemble nNpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
0o0pa3oBaTe/IbHOW MPOrPaMMBbI CpeHero o01ero od0pa3oBaHus
pe3yjabTara
6 I'eomeTpus
OmnepupoBaTh TOHSATHAMH: IFITUHIPHYECKAs MOBEPXHOCTH, 00pa3yrolue
6.1 UIMHAPUYECKOW TMOBEPXHOCTH, IWIIMHAP, KOHHYECKash MOBEPXHOCTH,
o0pasyrolire KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 PacnioznaBats Tena BpameHus (MUIHHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTyYEHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE PacmoioKeHHe cPephl U TIOCKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBON CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIAPOBOW CIIOM, OCHOBAHME ILIAPOBOTO CIIOSI, BHICOTA IIAPOBOTO

CJ1051, IIIAPOBOM CEKTOP
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6.6

6.7

Boruncnsate 00bEMBI M IUIOMIAMM TOBEPXHOCTEW Tell  BpalleHHS,
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popMyIT

OnepupoBaTh MOHATHSAMH: MHOTOTPDAaHHUK, BIHMCAHHBIH B cdhepy u
OMMCAHHBII OKOJO cdepbl, cepa, BIMCAaHHAS B MHOTOTPAHHUK WA TEJIO
BpallleHus

6.8

BrI4ucnaTh COOTHOMICHUS! MEXY IUIOMAASIMHU TTOBEPXHOCTEH B 00bEMaMu
IMONOOHBIX TEN

6.9

6.10

6.11

N3ob6paxkaTs u3ydaemble (GUTYpbl OT PYKH U C HPUMEHEHHEM HPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
00BEMHBIX (Uryp: BHJI CBepxy, COOKY, CHHM3Yy; CTPOUTh CEUYEHHUS Tell
BpallleHUs

W3BnekaTh, WHTEPHPETHPOBATH MW MPeoOpPa3oBBIBaTh HHMOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (Urypax, NpeACTaBICHHYIO Ha
4epTeKax U pUCYHKaX

6.12

[IpumensTe reomerpudeckne (aKThl Ui PEIMICHHS CTEPEOMETPUUYECKHIX
33/1a4, NPEIIIONIATalIUX HECKOIBKO IIAaroB pEHICHUs, €CIA YCIIOBHUS
NpUMEHEHHS 33J]aHbI B SBHOH (opme

6.13

6.14

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BBIMONHATE  JACWCTBUSL  CIIOKEHHSI BEKTOPOB, BBIYMUTAHUS BEKTOPOB M
YMHOXKCHHUSI BEKTOpa Ha 4YHCIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHHU
o0JazaroT

6.15

6.16

6.17

6.18

[IpumensTs npaBuio Napauienaenuneia Ipyu CI0KEHUN BEKTOPOB

OHepI/IpOBaTB IMOHATHAMU: NOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpPA, PABECHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YT'OJI
MCKAY BCKTOPAMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMITJTAaHAPHBIC BEKTOPHI

Haxoaute CyMMY BCKTOPOB M NPOHU3BCACHHUC BCKTOPAa Ha YUCIO, YI'OJI
MCKAY BCKTOpaMH, CKAJIAPHOC MNPOU3ZBCACHHC, PACKIIAAbIBATH BCKTOP IIO
JABYM HCKOJUIMHEAPHBIM BEKTOpaM

3aI[aBaTB IIJIOCKOCTb YPABHCHUECM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

6.20

PemraTs HpOCTeI\/’IHH/Ie TCOMETPHUICCKUC 3alady Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

Pemate 3agaun Ha [JOKa3aTEIbCTBO MATEMAaTUYECKHUX OTHOILICHHN U
HAaXOXKACHUC TCOMCTPHUYCCKUX BCIUYUH II0 06pa3uaM WK aJIrOpuTMaMm,
MMPpUMCHAA HU3BCCTHBIC METOABI npu pPCHICHUN CTaHAAPTHBIX
MaTeéMaTHYCCKHUX 3a1a4

6.21

IIpuMeHATs mpocTEHIIME IPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ad

6.22

[TpuBOIUTH TpUMEpPbl MaTEMAaTUYECKHUX 3aKOHOMEPHOCTEM B MpUpoAe U
’KU3HU, paCIIO3HABaTh MPOSIBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE
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6.23

[IpuMeHATh MOJy4YEHHBbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH peabHbIC
CUTyalluu U NPUMEHITh U3y4YCHHBIC IIOHATHUS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PealbHbIC
CUTyallud Ha S3bIKE T'€OMETPUM, MCCIEIO0BaThb IIOCTPOCHHBIE MOJEIU C
UCTIOJIb30BAHUEM T€OMETPUYECKUX TOHATHH U TEOpeM, ammapara ajireOpsl,
pemats  IMPAaKTUYECKUE  3aJadd,  CBS3aHHbIE C  HAXOXKICHHUEM
reOMETPUYECKUX BEIUYUH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kox

7.1

7.2

IIpoBepsieMblii 3JIeMeHT copepPKAHUA

I'eomerpus

OCHOBHBIC TTOHSATHUS CTEPECOMCTPHUHU. Tqua, npsaMas, IUIOCKOCTb, IIPOCTPAHCTBO.
IToHnsTHE 00 AKCHOMATHYECKOM IIOCTPOCHUHN CTCPCOMCTPUHU:. AKCHUOMBI CTCPCOMCTPHHA U
CJIICACTBHUA U3 HUX

B3anMHoOe pacronoxeHue npsMblX B IPOCTPAHCTBE: MEPECEKAIOLINEC, NapalIeIbHbIE
U CcKpemuBarouecss npsMble. [lapamienbHOCTP MNOpAMBIX W IJIOCKOCTEH B
MPOCTPAHCTBE: TNapajUiebHble NpPsIMblE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IOpSMBIX, MapajuIeIbHOCTh NOPSIMOM M IUIOCKOCTU. YTJBIC COHAINpPaBIIEHHBIMU
CTOPOHAaMH, YIroJl MEXKIy IpPsMBIMU B IpocTpaHCTBe. [lapamuienbHOCTh INUIOCKOCTEH:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapajUleNbHbIX ILIOCKocTel. IIpocreiimme
POCTPAaHCTBEHHBbIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenune],
MOCTPOEHUE CEUYECHUI

7.3

IlepneHAUKyISPHOCTE MpPSAMOM U IUIOCKOCTH: IEPHEHIAUKYISPHbIE IPsAMBIE B
IIPOCTPAHCTBE, MPSMbIE NapaJJICIbHbIE U MEPIECHINKYJIISIPHbIE K IJIOCKOCTH, IPU3HAK
NEPNEHANKYISIPHOCTH NMPAMON M IJIOCKOCTH, TEOPEMa O IPSIMOM NMEPHEHIUKYISPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEKIY NMPAMON U IUIOCKOCTBIO, IBYI'PAHHBIN
yIoJl, JUHEHHBIN yrojl IBYIpaHHOro yria. [lepneHauKynsap u HaKkJIOHHBIE: PACCTOSHHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIIOCKOCTH, NMPOEKLUs (PUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIIpHOCTD IIIOCKOCTEN: MPU3HAK MEPIEHIUKYIAPHOCTH IBYX
mockocTel. Teopema 0 TpEX MeprneH UKy IsIpax

7.4

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOTPaHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAaHHHMKHM, pa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yrompHas
npu3Ma, TpaHM U OCHOBAHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas M
IIOJIHAsI ITIOBEPXHOCTH IIpu3Mbl. [lapamienenumnesn, NpsAMOyTroibHbIN NapajuIeeunes u
ero cporcrBa. [Iupammpa: N-yrosibHas mupamMuaa, I'paHd U OCHOBAaHUE IHUPaMUIBL,
OOKOBasi M TOJHAs MOBEPXHOCTh MHUPAMUJbI, NpaBWIbHAsA M yCeUEHHas MUpPaMUA.
OJeMeHTBl TOpu3Mbl M nOUpaMmuabl. lIpaBuibHBIE MHOTOTpaHHUKH: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYToJIbHAS MUPaMUJIa U MPAaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue o
MIPaBUJIBHBIX MHOTOIPAaHHHKAaX: OKTa’ap, MAOAEKa’ap U ukocadapyrue CeuyeHus
IIPU3MBI U ITUPAMUBI

7.5

CumMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, MPSAMOM, MIOCKOCTH.
DOneMeHThl  CUMMETpUM B NHpaMuax, Mapajyielenunenax,  MpaBHIbHBIX
MHOTOTpaHHHUKaX

7.6

Boruncnenue »1eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yriel. Ilmomans
OOKOBOI TOBEPXHOCTH U MOJHON TTOBEPXHOCTH MPSMON IMPU3MBI, TUIOIIAAb OCHOBAHHIA,
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7.7

TeopeMa 0 OOKOBOM MMOBEPXHOCTH NMPAMOi pu3Msbl. [1no1ans 00K0BOM MOBEPXHOCTH U
IIOBEPXHOCTU MPABWIBHONW IHUPAMMIBI, T€OpPEMa O IUIOIIAJNA YCEUYEHHOM INHUPAMHUJIBI.
[onsarue 06 06véme. OOBEM nUpaMuIbl, IPU3MBI

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIAIIMU IMOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

6.1

[unuaapudeckas MOBEPXHOCTh, 00Pa3yOIIUe MIIMHIAPUYECKON MOBEPXHOCTH, OCh
UAJTUHIPUYECKOW TMOBEepXHOCTU. Llumuuap: ocHoBaHUsS W OOKOBask MOBEPXHOCT,
o0pa3yrolas 1 ocb, IIIOMIAlb OOKOBOH U MOJIHON MOBEPXHOCTH

6.2

Konnueckasi moBepXxHOCTh, 00pa3yone KOHUYECKOH MOBEPXHOCTH, OCh M BEPIIHHA
KOHMYECKOH moBepxHocTH. KoHyc: OoCcHOBaHME M BeplIMHA, OOpasyomas U OCh,
ioniaab OOKOBOM M IMOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: 00pasylolue u
BBICOTA, OCHOBaHUA U OoKkoBas ITOBCPXHOCTH

6.3

6.4

Coepa u map: neHTp, paguyc, IuaMeTp, IUIoNaas MOBepXHOCTH chepbl. B3anmuoe
pacronoxeHne cdepbl M IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIONaab
cdepbl

N300pakeHue Tes BpalleHUs Ha MI0CKOCTH. Pa3BépTka umHApa U KOHyca

6.5

KoMOuHamu e BpauieHus: 1 MHOTOIpaHHUKOB. MHOTOIpaHHUK, OMMCAHHBIN OKOJIO0
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WX TEJIO BPALICHUS

6.6

6.7

6.8

[Tonsitue 06 o0BEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIPHOTO Mapajuiesienunea u ciueacTeus u3 He€. O0BEM MIITHMHIPA, KOHYCA.
OO6béM 1mapa ¥ miomaib cgepol

ITonoGHBIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKIY IJIOMIAAIMH TTOBEPXHOCTEH,
00bEMaMU MOT0OHBIX TET

Ceuenust mwiIMHApa (MapajuieIbHO U MEPHEeHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASIIEE YEPE3 BEPILNHY ), CEUEHHUS 11apa

6.9

BexTop Ha miockoctd M B mpoctpaHcTBe. CllOK€HHE U BBIYUTaHHE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. Pa3noxkeHne BeKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
MIpaBUJI IEVCTBUM C BEKTOpaMH

6.10

[IpsiMmoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimne 3amaum B KOOpAMHATaX. YTOJd MexXay BekTopamu. CKalasipHOe
MIPOM3BE/ICHNE BEKTOPOB. BbluMcieHHE YIIIOB MEXAy NPSIMBIMH U IUIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ MTPH PELICHUN T€OMETPUUYECKUX 3a/1a4
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ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHON MPOrpamMMbl CpeIHEero 001ero
TpeOOBaHUSA oOpa3oBaHus

Brnanenue Meromamu J0Ka3aTeNbCTB, aNTOPUTMAMU pEHICHUS 3a/ady;
yMeHHe (GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUSMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOICTBO, NpPU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (HOPMYJIHUPOBKHU; MPUMEHATh HX; YMEHHE (OpPMYIUPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTL AOKA3aTCIbHBIC PACCYXKACHUS MTPHU PCUICHUHA 3a1a4, OUCHHUBATDb
1 JIOTUYECKYI0  TMPAaBUIBHOCTh  PACCYXKICHMI, YMEHHE OIepUpPOBaThH
MOHATHUAMU. MHOXECTBO, IMOAMHOXCECTBO, OIICpallMi HAJ MHOXKCCTBAMMU,
YMEHHE UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juist
OmrucCaHusd p€ajibHBIX MPOUCCCOB U SIBJIEHUU U npu pCICHUU 3aaa4, B TOM
qHclie U3 PYruX y4eOHBIX MPEIMETOB; YMEHHUE ONEePUPOBATH MOHSATUSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3NIuYHBIMU CIIOCOOAMM; HCIIONIB30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHrne omnepupoBaTh MOHATHUSMH: HATypajJbHOE YHCIIO, IEI0e YHCIIO,
CTETIEeHb C IIeTIbIM MO0Ka3aTelieM, KOpeHb HaTypalbHOU CTENEHH, CTENEHb C
palMOHATBFHBIM TTOKa3aTelleM, CTEeTeHb C JEHCTBUTENBHBIM MOKA3aTeseM,
JorapupmM UHUCIa, CHHYC, KOCHHYC M TaHTE€HC MPOM3BOJBHOIO YHCIA,
OCTaTOK IO MOJYNIO, PAMOHAIBPHOE YHCIO, HPPALUOHAIBHOE YHUCIIO,
MHOXECTBAa HATypaJbHBIX, UEJIbIX, PAIHOHAIBHBIX, JEHCTBUTEIbHBIX
2 Yrces; yMEHHUE MCIIOJIb30BaTh MPU3HAKA JIEIIMMOCTH, HANMEHBIINH 00IIHi
JenuTeNh W HauMeHblllee oOllee KpaTHoe, anroput™M EBkiampa mnpu
pELICHUH 3a/1a4; 3HAKOMCTBO C Pa3lWYHBIMU MO3UIIMOHHBIMUA CHCTEMaMHU
CUHMCIICHNS; yMEHHE BBITIOJIHATH BHIYMCIICHIE 3HAYCHUH U TPeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-

palMoOHaJIbHBIX  BBIPAKEHUH; yMEHHE  ONEpUpPOBaTh  IOHATHUSMHU:

noCiaca0BaTCIbHOCTD, apI/I(bMeTI/ILIeCKaH nporpeccust, reoMCTpUICCKad
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mporpeccusi, OCCKOHEYHO YOBIBaIOMIas TIeOMETpPHYEcKas IPOTPeccus;
yMEHHE 3a/aBaTh IOCJIEIOBATEILHOCTH, B TOM YHCI€ C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUICKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amMcH  KOMIUIGKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUSI C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
MNOHATUSMU:  MaTpuna 2X2  u  3x3, onpeienuTeab  MaTpHIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: pPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/IC, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHUC OIICPUPOBATH
HNOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUJIIbBHOCTb
ypaBHeHHfI, HEpPaBCHCTB W CHUCTEM,; YMCHHUC pCIIATb YPABHCHUA,
HCPaBCHCTBA W CHUCTEMBI C IMIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; NPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCIICHUA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

YMeHue omnepupoBaTh HOHATHAMM: (DyHKIMS, YETHOCTH (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAHUYEHHOCTh (PYHKIHMHU, MOHOTOHHOCTH
GyHKIMHU, SKCTpeMyM (yHKIUHM, HauOojblllee M HaUMEHbIIEEe 3HauEHUS
GYHKIIUM Ha MPOMEXYTKE, HETpepbIBHAS (YHKIIMS, aCUMOTOTHI rpaduka
¢byHKIMHU, TIepBas M BTOpas MPOU3BOJAHAS (DYHKIIMH, T€OMETPUUECKUI U
¢bu3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTEHHbII
MHTETpajl, YMEHHE HaxOAWThb AaCHUMITOTHI Tpaduka (GYHKLIUH; yMEHHUE
BBIUMCISATH  NPOU3BOJAHBIE  CyMMBI, TMPOM3BEICHHUS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HAaXOAUTh ypaBHEHHME KacaTelbHOW K rpaduky
GYHKIUM; YMEHUE HaXOJUTh NPOU3BOAHBIE B3JEMEHTAPHBIX (YHKIIMIA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJHYIO [UIA HCCIENOBaHMUA (DYHKIIHIA,
HaXOAUTh HauOOJbIIME W HAaUMEHbIINE 3HAa4eHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOYJIECHOB C MCIIOJIb30BaHUEM armnapaTa MaTeMaTU4eCKOro
aHauu3a; MPUMEHATh IPOU3BOJHYIO [UId HAXOXKICHHWsS HAWITydIIero

pelmiCHud B MNPUKIAAHBIX, B TOM YHCIIC COHHUAJIbHO-3KOHOMHUYCCKHUX U
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(bU3MYEeCKUX 3a/1ayax; HAXOJUTh TUIOMIAJAN U 00BEMBI (PUTYP C MOMOIIBIO
WHTErpajia; MPUBOJIUTH MPUMEPhl MATEMATHUYECKOTO MOJCIHUPOBAHUS C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUS,
KOMIO3UIUs (DyHKIMHA, JWHEHHas (QYHKUWS, KBaIpaTU4Has (QYyHKLUS,
pauMoHanbHass (QYHKLUSA, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMU, OOpaTHBIE TPUTOHOMETPHYECKHE (YHKLWH, MOKa3aTelbHas H
jgorapupmuueckass (QYHKIMH; yMEHUE CTPOUTh TIpapUKH H3YUYEHHBIX
GyHKUMH,  BBINONHATH  TIpeoOpa3oBaHuss  rpadukoB  (QYHKIUH,
UCIOJIb30BaTh Tpa(UKK Uil W3y4EHUsS MPOLIECCOB U 3aBUCHUMOCTEH, MpHU
pelIeHnH 33734y W3 JAPYTHX Y4eOHBIX MPEAMETOB W 3a/1ad M3 pealbHOU
KU3HHM; BbIpakaThb (OpMyJaMH 3aBHUCHUMOCTH MEXJy BEJIMYMHAMUY;
HCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMH JUIsl pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PELICHUN YPAaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbBIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33J]aul U3 O0JIACTH yNpPaBJIEHUS JTUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4dd, HUCCIEINOBATH IIOIYYCHHOE DEIIECHUE U
OLICHUBATh MPaBAONOAOOHOCTh pPE3yJIbTATOB; YMEHHME MOJEINPOBATh
peaNbHbIE CUTyallMM HAa S3bIKE MAaTEMAaTHUKH; COCTAaBJIATh BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue omepupoBarh MOHSATUSMU: CpelHee apupMeTHYecKoe, MeIHaHa,
HaI/I60J'IBI_Hee N HaAaNUMECHBIIECC 3HAYCHUS, pasMaX, gmcnepcm[, CTaHlIapTHOG
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; YMEHUE H3BJICKaTh, WHTEPIPETHPOBATH
nH(popMaInio, MpeICTaBICHHYI0 B Ta0lMIaX, Ha Iuarpammax, rpadukax,
OTPaXKAIOIIYI0 CBOWCTBA PEANBbHBIX MPOIECCOB M SBIEHUIL; MPEICTaBIATh
nHpopManMi0 C TOMOIIBKD TaONWI W JUarpaMM; HCCIIEIOBaTh
CTaTHCTHYCCKUE JaHHBIC, B TOM YHCJIC C NPUMEHCHHEM TIpadHUUecKux
MCETOHAO0B U BHGKTpOHHBIX CpeI[CTB; Fpa(l)I/I‘-ICCKI/I HCCJICA0OBATH COBMCCTHBIC

HaOJI0/IEHUS C TIOMOIIBIO JUarpaMM pacCceMBaHUs U JIMHEIHON perpeccun

YMeHue omnepupoBaTh MOHSATHUAMU: CIYYalHBIM OMNBIT M CIy4ailHOE
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COOBITHE, BEPOSTHOCTh CIY4YalHOTO COOBITHS; yMEHHE BBIYHMCIATH
BEPOSTHOCTh C HCIIOIB30BaHUEM TpapUyecKuX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOIHON
BEpOSATHOCTH, Gopmyiny bepHymnn, komOuHaTopHble (QaKTHl U (OPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CIlydaiiHas BEJIMYMHA, pAacCIpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, IUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
ClydaliHOW  BENWYMHBI, (QYHKIMHA  pacOpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, IMOKA3aTEIbHOTO U HOPMAJILHOTO PACHpE/ICICHH; YMEHHIE
MCTIOJIB30BaTh CBOMCTBA M3YYECHHBIX PACTpPEACICHUN IS pelIeHUs 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHCENT B TPUPOJHBIX M OOLIECTBEHHBIX SBICHHAX; YMECHUE
OIIEPHPOBATH TMOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIIO  TNEPeCTaHOBOK, OuHOM  HplOTOHA;  yMEeHHE  NPHUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS JUIS PEIIeHUs 3ajad; OICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBIATh BEPOSATHOCTHYIO MOJENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yTia, MJIOCKUN YroJl, IBYyIpaHHbIN
YroJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAOIIUECS MPSAMbIC, MapAIIEIbHOCTh U
NEePHIEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEHM, yTrod MEXIy HpSIMbIMH,
Yrojl MEXAYy MNpsIMOM H TUIOCKOCTBIO, YTrOd MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JIO0 IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIOJb30BaTh IMPU PEIICHUU
3aa4 u3yueHHbIe (DAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIET0 MHpPA; CTPOUTh MaTEMaTUYECKUE
MOJENIA C TOMOILIbI0 TE€OMETPUYECKUX TMOHATHM M BEJIMYUH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n

10

YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIPAaHHUKA,
Ky0, napajenenunes, HOpu3Ma, NOUpamMuja, (UIypa U IOBEPXHOCTb
BpallleHHus, LWIMHIpP, KOHYyC, map, cdepa, miomans chepsl, IUIOMmaIb
MIOBEPXHOCTU NHUPAaMUAbI, NPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM Kyoa,

IPSAMOYTOJIBHOTO NapajlIeNieuneaa, TUPaMUAbl, IPU3MbI, LHIUHIDA,




o1

11

12

KOHycCa, I1apa, pa3BépTKa NOBEPXHOCTH, CEUYEHHUS KOHyCa M LUIUHAPA,
[apajuleJIbHblE OCH WJIM OCHOBAHMIO, CEUEHHE Ilapa, IJIOCKOCTb,
Kacaromasicss cdepbl, IWIMHIApPA, KOHyCa; YMEHHE CTPOUTH CEueHUe
MHOTOTPaHHHKA, M300pakaTh MHOTOTPAHHUKH, (DUTYPHI U TIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (DUTYpP, CAMOCTOSTEIHHO
dbopMyIIMpoBaTh ONpeeNeHUs] U3y4aeMbIX (UTyp, BBIIBUTATh TUIOTE3HI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OmMpoBepraTh HX; YMEHHE NPOBOAMUTH KIacCHUpUKauioo (Uryp 10
pa3IMYHBIM TIPU3HAKAM, BBITIOJHATH HEOOXOIUMBIC JOMOIHUTEIHHBIC

IMOCTPOCHUA

YMeHne onepupoBaTh MOHSATHSIMH: JBUWXKEHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA MIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (GUTYPBI; YMEHUE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPBI, B TOM YHCJIEC B IPHPOJE,
HCKYCCTBE, apXUTEKType; HCIOIb30BaTh TEOMETPUUECKHE OTHOIICHUS TPU
pEIIeHNH 3aJla4; HAXOJUTh TCOMETPHUYECKHE BEJIMYMHBI (IUIHHA, YTOJI,
wioaab, 006EM) MpU pelIeHU: 33a4 U3 JPYTUX Y4eOHBIX MPEAMETOB U
U3 peaTbHOW JKU3HU;, YMEHHUE BBIUHCISITH TEOMETPUUYSCKHUE BEITUYIHHBI
(ImvHA, Yro, TMIIOIMaah, OOBEM, IUIOMIAAh MOBEPXHOCTH), HCIONb3YS
W3YYCHHBIE (OPMYJIBI M METOMABI, B TOM YHCIE: IUIONalb MOBEPXHOCTH
MUpaMUIbI, TPU3MBI, KOHYcCa, HWIMHIpA, MJomanb cdepsl; 00bEM Kyoda,
MPSIMOYTOJIBHOTO ~ TapaJUIeNIeNuIe/1a, MUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHHUC 00BEMOB HOII06HBIX (I)I/Il“yp

YMenue ONCpUpOBaATh MOHATUAMU: MPAMOYTOJIbHASA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJILIpHOC IMPOM3BCIACHUC, BCKTOPHOC IMIPOU3BCACHUC, YIOJI MCKIY
BCKTOpaMHu; YMCHUC HUCIIOJIb30BATb BCKTOpHLIﬁ n KOOpI[HH&THBIfI METOJ

JJI pEHICHUA TCOMETPHUICCKUX 3adad U 3aJia4 JpYyTux y‘-Ie6HI)IX npeamMcToOB

13

YMeHue BbIOMpaTh MOIXOIAIIANA METOJT IJIsl PEIICHUS 3a]]a4H; TOHUMaHNe
3HQYUMOCTH MAaTEMaTUKH B HW3YUYEHHWHU TMPUPOJIHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUM; YMEHHUE paclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEeMaTUKH B UCKYCCTBE, YMEHHE MPUBOIUTH IPUMEPHI MAaTEMATHUYECKUX

OTKPBITUM POCCUICKON U MUPOBOM MaTeMAaTHYECKOU HAYKHU
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INEPEYEHDb 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna u BBIYUCIICHUS

11 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCell

12 Panyonanenple uyncna. OOBIKHOBEHHBIE M JECSATUYHbIE JIpOOH, IPOLIEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypaibHOH cTemneHu. JlelcTBUsS ¢ apupMeTHYeCKUMHU
' KOpPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenensb ¢ 1eabIM nokaszareneM. CTeneHs ¢ pallMoHaIbHBIM Noka3areneM. CBoiicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHITEHC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' APKTaHTEHC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. [lecaTnyHble U HATypaJIbHbIE JOTapUPMBI

HevictButenbHple  4ucia. Apu@MmeTHYecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BEIYUCIICHNS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OIIEHKa
pe3yJbTaTa BBIYMCICHUN

1.8 [TpeoOpa3oBaHue BbIpaKeHUH

1.9 KommuiekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA

2.1 [lenbie u 1poOHO-paIOHANIBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHHUS

2.3 TpuronomeTrpuieckue ypaBHEHUs

2.4 [ToxazarenbHbIe U TOTapU(PMUUECKHE YPaBHEHUS

2.5 Llenmbie 1 1pOOHO-paAIIIOHATEHBIC HEPABEHCTBA

2.6 HppannoHanbHbIe HEPAaBEeHCTBA

2.7 [ToxazarenbHble U ToTapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerprdeckue HEPaBEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHEHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

2.11 Marpuiia cucTeMbl JMHEHHBIX YpaBHEHUH. OnpeaenuTeab MaTPULbI
3 OyHKIUY U TpaduKu
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OynHknus, cnocoOwbl 3amanust GyHknuu. ['paduk dynkummu. B3aumHo oOpaTHbIE

3 byukun. YétHele u HeuéTHble pyHkimu. [lepuoanueckue GpyHkuun
Ob6nacte ompezneneHuss W MHOXECTBO 3HaueHui Qynkuuu. Hynu ¢dyHKuum.
32 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpoMexXyTkM  MOHOTOHHOCTH  (DYHKILHH.
' MakcumymMbl ¥ MUHUMYMBI (yHKnud. HamOomnbiiee w HauMeHbIee 3HaYCHUE
(GYHKIHU Ha TPOMEKYTKE
33 CrenenHass (yHKUMS C HaTypaJbHBIM M LENbIM Moka3zateneM. EE cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS N-0i CTENEHU
3.4 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpaduKH
36 Touku paspeiBa. AcuMntorel rpadukoB ¢ynkuuid. CpoiictBa  (QyHKUUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast U reoMmeTpuueckas nporpeccuu. opmya CI0KHBIX TPOIICHTOB
4 Hauana marematnyeckoro anammsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 AKCTpeMyMbl. HaxoxmeHne HanOoINbIIero W HAaMMEHBIIEro 3HaYeHUs (YHKIUU Ha
oTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHosxecTBa U JIOTHKA
5.1 MHosecTBO, onepanuy Haja MHOXKecTBaMu. J[narpamMmel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnucaresnbHas CTAaTUCTHKA
6.2 BepostocTh
6.3 KomOunaropuka
7 [eomeTpust
7.1 @urypsl Ha INIOCKOCTH
1.2 [IpsiMbI€ ¥ TUTOCKOCTH B TTPOCTPAHCTBE
7.3 MHoTrOorpaHHUKH
7.4 Tena 1 NOBEPXHOCTH BpaLCHUS
7.5 Koopaunatsl u BEKTOpBI
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Martemaruka: anrebpa W Hayala MaTEMaTHUYECKOrO aHalIW3a, TeOMETpPHSL.
I'eometpus. 10-11 knacc. / Aranacsu JI.C., B.®. byry3oB, C.b. Kagomues u np. —
AO «MznarensctBo «IIpocBemienuey, 2022. DnekTpoHHas popMa ydeOHUKaA.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1) T'eomerpus. 10 kmacc. TexHONOTMYECKHE KapThl YPOKOB IO YYCOHHKY
JI.C. Atanacsina, B.®. byry3oBa, C.b. Kanomiena, JI.C. Kucenéroit, 3.I'. Ilo3Hsika.
®OI'OC. Cepus: Iloypounoe mianupoBanue. CpenHsis mkoia. / aBT.-cocT. KoBTyH
I'.1O. — U3nparensctBO «Yuurenby, 2022. — 269 c.;

2) I'eometpus. 11 knacc. TexHomoruueckue KapThl ypokoB mo yueonuky JI.C.
ArtanacsHa, B.®. byrtysosa, C.b. Kanmomuena, JI.C. Kucenésou, I.I'. Ilo3Hska.
®OI'OC. Cepus: Iloypounoe mnanupoBanue. CpenHsis mikoJsa. / aBT.-cocT. KoBTyH
[.1O. — U3znmarensctBo «Yunrenny, 2022. — 242 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1.  DOnekTpoHHblE  00pa3oBaTEeNbHBIE  PECYPChl,  JOMyLIEHHBIE K
UCIIOJIb30BAHUIO TIPU peaju3allid HMEIUIUX TOCYJAPCTBEHHYIO AaKKpPEIUTAIUIO
o0Opa3oBaTeNbHBIX MPOTPaMM HA4yaJIbHOIO OOIIEro, OCHOBHOTO OOIIEro, CpeIHEro
obmero odpazoBanus nprukazoM Munanpocerienus Poccun ot 23.07.2025 Ne 551

- Marematuka (10 - 11 wmacc. YrayOneHHBIM ypoBeHb. 10 Momynei). —
OI'BHY «MuctutyT copepxanus u MeTo1oB 00yuenust umenu B.C. JlenneBay;

- Tpenaxep «OO0nako 3Hanuit». Maremaruka. 10 (11) xmacc. - OOO
«®DuzukoH Jladoy;

- Maremaruka. ['eomerpus. MartepaktuBHblie 3aganus. 10 (11) kmace. — OO0
«CxkaeHr»;

- Marematuka, 10 - 11knaccer. — ITAOY BO MI'TIY;

- Hudposoit xypc «l'eomerpusi» 10 (11) xmacc. — BOrAOY BO


https://www.labirint.ru/series/30394/
file:///C:/Users/user/AppData/Local/Temp/7zO8D11EB70/Учитель
https://www.labirint.ru/series/30394/
file:///C:/Users/user/AppData/Local/Temp/7zO8D11EB70/Учитель
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«l"ocynapCTBEHHBIN YHUBEPCUTET MIPOCBEILICHUS;
- bubnuoteka snekTpoHHBIX 00pa3zoBareNbHbIX pecypcoB. ['eomerpus, 10-11

kiaccel. MHororpannuku. Tena Bpamenusa. Crepeomerpusa. Harmsannele ypoku. —
000 «OK3AMEH-ME/INA».

2. OTKpbITBIE O0IIETOCTYIHBIE 00pa30BaTEIbHBIE MAaTEPHAIIbI, pa3MEIICHHBIC
Ha UH(QOPMAaIMOHHO-00pa30BaTEeIbHbBIX TOPTAIAX:

- https://resh.edu.ru/subject/17/10/ - Poccuiickass 3JEKTpPOHHAs IIKOJA.
I'eomerpus. 10 knacc;

- https://resh.edu.ru/subject/17/11/ - Poccuiickas 3JCKTpOHHas IIKOJA.
I'eomerpus. 11 kiacc;

- https://www.yaklass.ru/p/geometria/10-klass/ - 000 «SIKmacey.

I'eomerpus, 10 kmacc;

- https://www.yaklass.ru/p/geometria/11-klass/
I'eomeTpus, 11 kiacc;

- https://urok.1sept.ru/articles/ - OrtkpeiThiii  nemarorumueckuii  Gopym
«DectuBanp nenarorndeckux uae « OTKpbITHIN ypok». 1 cenTsiops. Temaruueckuii

000 «JKmaccy.

MaTepHal 1o anredpe U HayalaM MaTeMaTHYECKOTO aHAIN3a;
- https://m.edsoo.ru/ - bubnuoreka nudpoBOro 00PA30BATEILHOIO KOHTEHTA

(bubmuoteka 1{OK);

- https://nsportal.ru/shkola/geometriya/library/ - OObpazoBatenpHas
couualibHas ceThb. ['eomerpus;

- https://kopilkaurokov.ru/matematika/presentacii/ - Calt mis yuuTenei

«Komunka ypokosy. Temarnueckue npe3eHTamnuu;
https://prezentacii.org/prezentacii/prezentacii-po-matematike/ -
[Ipezentanuu. [Togbopku mo Temam.



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/11/
https://www.yaklass.ru/p/geometria/10-klass/
https://www.yaklass.ru/p/geometria/11-klass/
https://urok.1sept.ru/articles/
https://m.edsoo.ru/
https://urok.apkpro.ru/?ysclid=los31ro5tc117230950
https://nsportal.ru/shkola/geometriya/library/
https://kopilkaurokov.ru/matematika/presentacii/
https://prezentacii.org/prezentacii/prezentacii-po-matematike/
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