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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma yuebHoro kypca «l'eomeTpusi» Ha YpPOBHE OCHOBHOIO OOILEro
o0pa30oBaHus COCTaBJIEHA HA OCHOBE IOJOKEHUW M TpeOOBaHUN K pe3ysbTaTam
OCBOEGHHS Ha 0a30BOM YypOBHE CpEAHEr0 00pa30BaTEbHONM MPOTPaMMBI,
npeacrtasiaeHHbIx B @PI'OC OO0, a Takxke ¢ y4éTOM KOHLENUMHU IPENOAABAHMS
yueOHoro kypca «l'eomeTpusi» W nporpammbl BocnuTaHus ¢uinaia MAOY
ITepeBanoBckoi COII «YmakoBckas COI».

CBsI3b C PABOUYE NPOTPAMMO BOCIIMTAHMS LIKO.JIbI

Peanuzanmss BOCTIMTATEILHOTO TMOTEHIIMATA YPOKOB TeOMETpUU (ypOUHOU
JCATENBHOCTH, AyJUTOPHBIX 3aHATHA B paMKax MaKCHUMAaJbHO JIOMYCTHMOM
y4eOHOU Harpy3KH) MpeaycMaTPUBAET:

- MakCHUMaJbHOE HCIOJIb30BaHUE  BOCIHMTATEIBHBIX  BO3MOYKHOCTCH
CollepKaHUS ypPOKOB JIs (OPMHUPOBAHUS y OOYYAIOMIUXCS POCCHUHCKHUX
TPAJIUIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX M  COIMOKYJbTYPHBIX IICHHOCTEH,
POCCHIICKOTO UCTOPUYECKOTO CO3HAHUS HAa OCHOBE MCTOPHUYECKOT'O MPOCBEIICHHUS;
oJI00p COOTBETCTBYIOIIECTO COACPYKAHUS YPOKOB, 3aJIaHHWH, BCIIOMOTATEIbHBIX
MaTEPHAJIOB, TIPOOJIEMHBIX CUTYAIUH JUTISI OOCYKICHU;

- BKJIIOYCHHUE B COJICPKAHHUE YPOKOB IIEJCBBIX OPHEHTHPOB PE3yJIbTaTOB
BOCIIMTAHUS, MX YUET B ONPEICIICHUN BOCIIUTATCIIBHBIX 3a7a4 YPOKOB, 3aHATHH;

- BBIOOp METOJIOB, METOJMK, TEXHOJIOTHH, OKa3bIBAIOIIUX BOCIUTATEIHLHOE
BO3/ICHCTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCIIUTATEIILHBIM HJICATIOM, LIEhI0 U
3aJjadyaMHi  BOCIIMTAHUS, IEJICBBIMH OPUEHTHPAMHU PE3YJIBTATOB BOCIUTAHWS,
pealn3aluio MPUOPUTETAa BOCIIUTAHUS B YICOHOU JIEATEIBHOCTH;

- TpUBICYCHHWE BHUMaHWsS OOYYarOIIUXCS K IIEHHOCTHOMY AacCIeKTy
U3ydaeMbIX Ha YypOoKax MPEIMETOB, SIBICHHA W COOBITHH, WHHUIIMHPOBAaHWE
OOCYXXICHHIA, BBICKa3bIBAHWIA CBOETO MHEHUS, BBIPAOOTKH CBOETO JUYHOCTHOTO
OTHOIIICHUS K U3y9aeMbIM COOBITUSM, SIBICHHSIM, JTUIIAM;

- IPUMEHEHUE UHTEPAKTUBHBIX (OPM yIeOHOM pabOThI — MHTEIJIEKTYaIbHbIX,
CTEMYJIHPYIOIIUX TI03HABATEIbHYI0 MOTHBAIINIO, UTPOBBIX METOAWK, JHUCKYCCHH,
JAIONIUX BO3MOXXHOCTH NMPUOOPECTH OIBIT BEACHHS KOHCTPYKTUBHOTO IHANIOTA;
TPYHIIOBOM pabOThI, KOTOPasi YYUT CTPOUTH OTHOIIICHUS U JIEWCTBOBATH B KOMAH/IE,
CIIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIIICHUS;

- moOyXJeHrne oOydJarImuxcs CoOTI0JaTh HOPMBI TOBEACHHS, IpaBuia
OOIIEHHUsI CO CBEPCTHUKAMU U TIEarOTMYECKUMHU paOOTHIUKAMU, COOTBETCTBYIOIINE
VKJIaAy TIKOJIBI, YCTAHOBJICHUE U TIOJIIEPIKKY JOOpOKeIaTeIbHOM aTMOC(hepH;

- OpraHu3amui0 HACTABHUYECTBA MOTHUBUPOBAHHBIX U JPYAHUPOBAHHBIX
oOydJarommxcs HaJ| HEYCMEBAIOIMUMH OJHOKIIACCHUKAMU, B TOM YHCJIE C 0COOBIMU
o0Opa3oBaTeIbHBIMH  MOTPEOHOCTSIMH, JAIOMIET0  OOYYArOIMIMMCS  COIUATBHO
3HAYMMBIH OTBIT COTPYTHUYECTBA U B3AMMHOW TOMOIIIH;

- WHHWIWHPOBAHWE W TIOJJCPKKY HCCIEI0BATEIbCKOW eI TEIbHOCTH
oOydJarommxcs, MJIAHUPOBAHWE W BBIMOJHEHUE WHAMBUAYAITBHBIX W TPYIIIOBBIX
MIPOCKTOB BOCTIMTATEIIFHON HATIPABICHHOCTH.



Pe3ynbTaThl eUHCTBA yUeOHON U BOCIIUTATEIHHOM NESITEILHOCTH OTPAXKEHBI

B pazzene paboueil mporpaMMmbl «JIMYHOCTHBIE PE3yNbTAThl U3YUYEHHS] y4E€OHOTrO
Kypca «['eomeTpus» Ha ypOBHE OCHOBHOI'O O0ILIEr0 0Opa3oBaHUs».

['eomeTpus siBisieTCa OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIEro

oOpa3oBaHus, TaK KaK OOECIEYMBAET BO3MOXXHOCTh W3YUYECHHS JUCHUIUIUH
€CTECTBEHHO-HAYYHOW HAIPABICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoNBbKY JTOTHYECKOE MBITTUICHHE, (POPMHUPYEMOE TTPH U3YyUECHUN 00yJarOIIIUMHUCS
MOHATHUHHBIX OCHOB TEOMETPHH, IPH JTOKA3aTEIhCTBE TEOPEM H IOCTPOCHUHU
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 3a/1a9, YMCHHE
BBIIBUTATh W OINPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO WCIIOIB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DMU3UYCCKUX 3a]1a4.

Ilens ocBoeHUS MporpaMMbl y4eOHOTO Kypcea «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YUCHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TIpeAMETHOH oOnacth «MaTtemaTuka W
nH(pOpMaTHKa» Yepe3 o0ecreyeHue BO3MOKHOCTH MTPUOOPETCHUS U UCTIOJIb30BaHUS
0oJjiee TITyOOKMX TeOMETPUYECKUX 3HAHUW U JCHCTBUH, CIIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JIJISl YCTICIITHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
MCIOJIb30BAHUEM MAaTEMATHUKH.

[IpuopuTeTHBRIMU 3aja4yaMy Kypca TEOMETpPHH Ha YriayOJéHHOM YpOBHE,
PACHIUPSIONIMMYU U YCUIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBJSIOTCS:

pacuIipeHue MpeaCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopmMupoBaHuEe OCO3HAHHS B3aUMOCBS3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHue MPEICTABICHUS O TMPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHCUIINX MAaTEeMATHYCCKUX MOJENAX, MO3BOJISIOMIMX OINHUCHIBATh M H3ydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arlrapara 1mo pas3aeity
«CrepeomeTpus» yueOHOT0 Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH IIOHSATHSAMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAaMH, 3HAHUE TEOPEM,
dbopMynT M yMEHHE HX NMPUMEHSATH, YMEHHS JOKa3bIBaTh TEOPEMBbI M HaXOJUTh
HECTaHIapTHHIC CITIOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh Ha YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPaHHHUKH M Teja BpalleHUs, KOHCTPYHUPOBATh TE€OMETPHYCCKHC
MOJIENIN;

dbopMupoBaHHUE TMOHUMAHHUS BO3MOXKHOCTH aKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHHE MMOHHMAHUS POJTM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHS BIQJCTh METOJAAMHU JOKa3aTEIbCTB U aJTOPUTMOB
peleHrs, yMEHHS UX IPUMEHSTh, IPOBOJIUTH JIOKa3aTeIbHBIC PACCYKICHUS B X0OJIC
pelIeHUs CTePEOMETPUYCCKUX 3ajad M 3a7ad C MPAKTHYCCKUM COACPIKAHHUEM,
dbopMupOBaHUE TPEACTABICHUS O HEOOXOAUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dopMupoBaHue (YHKIIMOHATHLHOW TPaAaMOTHOCTH, PEIICBAHTHOW T€OMETPHH:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEANTBHBIX CHUTYAIlUd, HCCIICIOBAHUS ITOCTPOCHHBIX MOJICTICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «[IpsgMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «J[BUKCHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA IT'€OMETPUHN Ha YTiyOaEéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpP)KaTEIbHBIM JIMHHSAM Y4eOHOTO Kypca, a
dbopMHUpOBaHME  JIOTUYECKMX YMEHHMHM  pachpelnensieTcss He  TOJIbKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOIPOCaM O0yYaroIIrecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
coOJII0/IeHNEM TPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUYAbHBIX  00pa3oBaTEIbHBIX MporpamMMm, oOecrneunuTh yriayOn€HHoe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 poeccHoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajuiejbHble U CKpellMBaroImecs npsiMble. [Ipu3Haku CKpelUBaIOIIUXCS
npsiMbIX. [lapamiensHOCTh NPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAIIICIBHOCTh TPEX NPAMBIX, NapaICIbHOCTh NPSIMOM
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHPOBAaHUE, HU300pakKeHUe
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMbIMU B MpocTpaHcTBe. [lapaiienbHOCTh TIIOCKOCTEH: napasuiebHbIe
IJIOCKOCTH, CBOMCTBa napajiesIbHbIX MJIOCKOCTEHN. [Tpocreitine
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON U IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSMOM W IUIOCKOCTH, TEopeMa O MpsSMOu
NEPNEHIUKYISPHON IIJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHauKynsspHOCTh
IJIOCKOCTEM: MPU3HAK IEPHEHIUKYJSIPHOCTH JABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHIUKYISApaXx.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IJIOCKUX YTII0B MHOTOTpaHHOrO yria. CBOKMCTBA MJIOCKUX U JBYTPaHHBIX
YIJIOB TPEXTPAHHOIO yIiia. TeopeMbl KOCHHYCOB U CUHYCOB JJIs1 TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpanHuka. Ilpusma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsAMOYTroJIbHBIM NapauIeIEUNe] U ero cBoMcTBa. Kparyaiiiue
MyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpancTBeHHas
teopema Iludaropa. [lupamuaa: N-yrojibHas nupamuia, IpaBuiIbHAsA U yCEUEHHAs
nupamusibl. CBoiicTBa pébep U OOKOBBIX TpaHeil MPaBWIbHOW MHUPAMUJIBI.
[IpaBunbHBIE MHOTOTPAaHHUKH: IPaBWIbHAS IpU3Ma W NpaBWJIbHAS MHPAMUIA,



MpaBUJIbHAs TPEYTOJIbHASI TUPaMUAA U IPaBUIbHBINA TeTpasap, KyO. [IpeactaBnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAP, NOAEKAdAP U UKOCABIP.

BbrunciieHne 31€MEHTOB MHOTOIPAHHHUKOB: pé&Opa, JHMaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON HPU3MBI,
IJI0LIAAb OCHOBAHMM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH psiMOM ipu3Mbl. [ nomans
OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW NHPAMHUJBI, TEOpeMa o
IJIOIIAM YCEYEHHOU IMPaMUBL.

CummMmeTpuss B OPOCTPAHCTBE. IJIEMEHTBl CHUMMETPUM  INPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPaAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHHS BEKTOpOB. CBONCTBA YMHOKEHHSI BEKTOpAa Ha YHCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOPHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsI3p MEXAYy KOOpAMHATAaMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsgpHOE NPOU3BENCHHE

BEKTOPOB.
11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckass IMOBEPXHOCTh, oOOpasyioniue moBepxHocTed. Tema BpalicHHS:
IWIHHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacronoxkeHue cepsol
U TUTOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe. M300pakeHne Ten BpallcHHUS Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CuMmmeTpus chepbl U mapa.

O6béMm. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJIGHOTO Mapaiesienuneaa 1 cieactsuss u3 He€. OO0bEM TpsMol U
HAKJIOHHOM TPW3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CETMEHTA.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. [Ipu3ma, BrmcaHHas B
WIMHIpP, OINWCaHHAs OKoJo IumMHApa. Ilepeceyenne cdepbl wW mmapa c
wiockocThio. Kacanme mrapa u cdepsl miockocThio. [ToHSATHE MHOrOrpaHHHKA,
OIMCAHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHHK WU TEJO
BpaIleHusI.



[Tnomane MOBEPXHOCTH IWIMHAPA, KOHYCA, IJIOMaAb chepbl U e€ yacTeil.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTH C UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IMIHHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TapasuliesibHbIC
OCHOBAHHUIO U MIPOXOASAIINE YepPe3 BEPILIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIEJ0B, METOJI BHYTPEHHEr0 MPOEKTUPOBAHMSI, METOJI TIEpeHoca
CEKyLIEHN MIIOCKOCTH.

BexTopbl 4 KOOPAMHATHI B MPOCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepanuu Hajl BeKTopamu. BekTopHoe yMHOXKEHHE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXEHMs. [IpsiMmoyrosnpHas cuctema
KoopauHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PaznmoskeHue BeKTOpa IO
6asucy. KoopamHaTHO-BEKTOPHBINA METO] TIPH PEIICHUH T€OMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEGHWM. Bujsl JBWXKEHUIN: TapauieNbHBIA TEPEHOC,
IIEHTpaJbHasl CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[Ipeobpazosanus monobus. [Ipsamas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIUN 00YUYaAIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMM HMHCTUTYTAaMH B COOTBETCTBUHU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMATUKOB M POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, 3TUYECKOrO0 MOBEJAEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHUH, BOCIPUUMUHNBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro M 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTH TPYIOIIOOUS, HHTEPEC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYEeCKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATIbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJIOBEUECKOM e TEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTHU
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHBbIE y4eOHbIE NeHCTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUH, YCTAHABIMBATH CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHHM, YMO3AKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSATENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pPELICHUS, BBIOUPATh Hauboee NOAXOASIINN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, APryMEHTHPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMU, IBICHUSMHU, MTPOLIECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATh
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH UH(OPMAIINIO PA3IMYHBIX BUIOB U (POpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCaJIbHbIEe YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJYUYCHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHBaTh Pa3JWyd€ W CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTI/IBHI)Ie YHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
yIETOM UMEIONIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3aJa4H;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHUSIM, OOBSCHATH MPUIHHBI
JTOCTIKEHUS WM HEJIOCTI)KCHHSI PE3yJbTaTOB JEATEIbHOCTH, HAXOJUTh OLIHUOKY,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboThl MpU pEIIeHWH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JCATEIBHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaObOThI U KOOPJUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CGHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaroniuiicss HAy9uTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACTIOJIOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOT'OI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOEKTUPOBaHUE (PUTYP HA IIIOCKOCTh, BBITIOJIHATh U300pakeHus GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHUSI MHOTOTPAaHHUKOB Pa3IUYHBIMH METOJAMU, BBITIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, IIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (QUTYPHI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBIIOJIHATH JIEHCTBHSI HAJl BEKTOPAMU;

e pemarhk 3aJayd Ha J0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOLIECHUH W
HaXO0XJACHUE TEOMETPUYECKUX BEJITMYHH, IPUMEHSISI U3BECTHBIE METObI IIPU
pELICHMM MaTeMaTHYEeCKUX 3a7a4 IOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U  AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e WU3BJEKaTh, NPEOOpPa3OBbIBATH M HMHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NpPEICTABICHHYIO Ha
yepTexax U pUCyHKax;

e IMPUMEHATH MOJYYEHHbIE 3HAHMS HA IPAKTHKE: CpaBHUBaTbh W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOsieMbl, MOJEINPOBATh pEalbHbIE CUTYallMd Ha S3bIKE T€OMETPUH,
UCCIIEI0BAaTh NMOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e UMETh MpEACTaBICHHS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTIEPUPOBATH MOHIATUSMHU, CBSI3AHHBIMU C TEJIaMU BpALICHUS: [IWJIUHIIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB W TeJI BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B chepy u
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh reOMETPUUECKHUE 3a/1a4U Ha BBIYMCIICHUE YTIIOB MEXIY MPSMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPANHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus 101001,
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUIUHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJAbl IOCTPOEHHUS CEUEHHH: METOJ CIJIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

IIPUMEHSTH MTOJTYYEHHBIE 3HAHUS HA PAKTUKE: CPABHUBATh, AHAJIM3UPOBATh
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb HU3YYCHHBIC TIOHATHSA,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUH, UCCIIEN0BATH TOCTPOCHHBIE MOJIETHN C UCITOJIb30BAHUEM
TCOMETPUYECKUX TMOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyH/1aMeHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsbl
1 BBeJICHUE B CTEPEOMETDHIO 23 1 https://math-ege.sdamgia.ru/
) B3aumHoe pacrosiokeHue npsmMbIX B 6 1 https://math-ege.sdamgia.ru/
MIPOCTPAHCTBE
3 [MapamienbHOCTh MPSIMBIX U TUIOCKOCTEH B 8 https://math-ege.sdamgia.ru/
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5 https://math-ege.sdamgia.ru/
IJTIOCKOCTEMN B MPOCTPAHCTBE
5 VIJIBL M PACCTOAHUSA 16 1 https://math-ege.sdamgia.ru/
6 MHOTOrpAHHUKH 7 1 https://math-ege.sdamgia.ru/
7 BeKTOpHI B POCTPAHCTEE 12 https://math-ege.sdamgia.ru/
3 [ToBTOpEHue, 0000IICHNE U 5 5 https://math-ege.sdamagia.ru/
cucTeMaTtu3anus 3HaHUM
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME
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11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | Ilpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 AHATUTHYECKAS TEOMETPHA 15 1 https://math-ege.sdamgia.ru/
) [MoBTOpeHue, 0000IICHNE 1 15 1 https://math-ege.sdamgia.ru/
cucTeMaTu3anys 3HaHu!
3 OGBEM MHOTOrPaHHHKA 17 1 https://math-ege.sdamgia.ru/
4 Tena Bpamerus 24 1 https://math-ege.sdamgia.ru/
5 [Tnomaay moBEpXHOCTH U OOBEMBI 9 1 https://math-ege.sdamgia.ru/
KPYTJIBIX TEJ
6 TIRioKeHMs 5 1 https://math-ege.sdamgia.ru/
7 IToBTOpEHue, 0000IICHNE U 17 ) https://math-ege.sdamgia.ru/
CHCTEMAaTH3aIUs 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 102 8 0
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos
Ne DJIeKTpOHHbIe LU (poBbIE

Tema ypoka Kontposbusbie | IIpakTnueckue
n/m Bcero o0pa3oBaTe/bHbIE Pecypchl

padoTsbI padoThI

OcCHOBHBIC TIpaBHJIa H300paKECHUS HA https://math-ege.sdamgia.ru/
1 PHCYHKE TUIOCKOCTH, MAPAJUIETbHBIX TPSIMBIX 1

(0Tpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS CTEePEOMETPUH: TOUKA, IpsMas, https://math-ege.sdamgia.ru/

TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
2 MpaBUJIa U300paKeHHsI Ha PUCYHKE 1
TUTOCKOCTH, TTapauIeTIbHBIX TPSIMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

[MoHsITHSA: TIEpeCceKaroIUecs MIOCKOCTH, https://math-ege.sdamgia.ru/
3 MepeceKarIuecs mpsiMasi ¥ TNIOCKOCTb; 1

MOJTyITPOCTPAHCTBO

[oHsTHSA: TIEpEeceKarOIUecs MII0CKOCTH, https://math-ege.sdamgia.ru/
4 MepeceKarIurecs npsiMasi U TI0CKOCTh; 1
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHHE https://math-ege.sdamgia.ru/
5 MIPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIUX 00BEKTOB

MHororpaHHUKH, H300paKeHHE https://math-ege.sdamgia.ru/
6 MPOCTEHUIINX MPOCTPAHCTBEHHBIX PUTYD, 1
HECYIIECTBYIOIIHUX 00BEKTOB

AKCHOMBI CTePEOMETPHH U TIEPBbHIS https://math-ege.sdamgia.ru/
CJICICTBUS U3 HUX
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AXCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBUS U3 HUX

https://math-ege.sdamagia.ru/

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 Hux. CriocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B TPOCTPAHCTBE.
O0603HaueHus MPSMBIX U TIJIOCKOCTEH

https://math-ege.sdamagia.ru/

10

N300paxkenue ceueHnit nupamuabl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOJAT Uepe3 ux peopa.

N300paxkenue nepeceueHus: NOJTyYEHHBIX
IIJIOCKOCTEN. PackpanmmBaHye MoCTPOEHHBIX
CEYECHMH pa3HbIMM LIBETaMU

https://math-ege.sdamgia.ru/

11

N300paxkenue ceueHnit nupamMuabl, Kyba u

MIPU3MBI, KOTOPBIE MPOXOJIAT yepe3 ux peopa.

N300paxkenue nepeceueHus: NOTy4eHHBIX
IJIOCKOCTEH. PackpalmBanie NoCTPOESHHBIX
CeUeHUH pa3HbIMU I[BETaMU

https://math-ege.sdamgia.ru/

12

N3obpaxenne ceueHnit mupaMuIbl, Kyda u

MIPU3MBI, KOTOPBIE MMPOXOJIAT uepe3 ux peopa.

N3o00paxkenue nepeceueHus: NOMTy4CHHBIX
iockocTel. PackpammBanue mocTpoeHHbIX
CeueHUH pa3HbIMU I[BETAMU

https://math-ege.sdamgia.ru/

13

N3o00paxkenue ceueHnit mupamMubl, Kyba u

MIPU3MBI, KOTOPBIE MMPOXOIAT UYepe3 ux péopa.

I/I306pa)I(eHI/IC NnepeceUCHUs MOJIYYCHHBIX
IUIOCKOCTEH. PaCKpaI_HI/IBaHI/Ie IMOCTPOCHHBIX
CEUYCHUI Pa3HbIMU LIBETAMU

https://math-ege.sdamagia.ru/

14

Meton ciaenoB ajis MMOCTPOCHUMA CedYeHH I

https://math-ege.sdamagia.ru/
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15

Mertoa cieoB Ui HOCTPOCHHS CEUCHHM.
CaoiicTBa NepecedeHnil MpsIMbIX U
IIJIOCKOCTEN

https://math-ege.sdamagia.ru/

16

Mertoa cieoB Uit HOCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnii MpsIMbIX U
IIJIOCKOCTEN

https://math-ege.sdamagia.ru/

17

[TocTpoenune ceuenuit B nmupamue, Kyoe mo
TpéM ToukaM Ha péOpax. Co3naHue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MMOCTPOCHUS

https://math-ege.sdamgia.ru/

18

[TocTpoenune ceuenuii B mupamu/ie, Kyoe mo
TpéM ToukaM Ha péOpax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MIOCTPOEHUSA

https://math-ege.sdamgia.ru/

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEW U 3aIKCh I1aroB
MIOCTPOCHUS

https://math-ege.sdamgia.ru/

20

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM ToukaMm Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEN U 3aHUCh I1aroB
MIOCTPOEHUS

https://math-ege.sdamgia.ru/

21

[ToBTOpenue mnanumerpuu: Teopema o
MIPOMOPLIMOHANBHBIX 0Tpe3kax. [lomobue
TPEYTrOJIbHUKOB

https://math-ege.sdamagia.ru/

22

[ToBTopenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUIX HA
BBIHOCHBIX 4yepTexkax. Mcropus passurus
IUIAHUMETPUU U CTEPEOMETPUH

https://math-ege.sdamgia.ru/
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23

KonTponbHas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

https://math-ege.sdamagia.ru/

24

B3anMHOe pacnosiokeHue npsiMbIX B
npocrpaHcTBe. CKpeUIUBaIOLINECS MPSMBIE.
[Ipu3Haky CKpemMBAIOIMIMXCS MPSAMBIX.
[TapamienpHble IpsIMBIE B IPOCTPAHCTBE

https://math-ege.sdamagia.ru/

25

TeopeMa o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHOMN
JTAHHOW MPSIMOM, POXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JISKAIIEH Ha TaHHOU
npssMoi. Jlemma o nepecedeHnmn
MapayIeAbHBIX IPSIMBIX TJIOCKOCTHIO

https://math-ege.sdamgia.ru/

26

[TapannensHOCTB TpeX MpsiMBIX. Teopema o
TpEX MapajuieabHbIX NpsMbIX. Teopema o
CKPELIUBAOIIMNXCS MPSAMBIX

https://math-ege.sdamgia.ru/

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOWCTBA MApAJUICTHLHOTO MPOCKTUPOBAHHUSL.
N3obpaxenue pa3Hbix puryp B
napauieIbHON MPOEKIIUH

https://math-ege.sdamgia.ru/

28

LlenTpanbHas npoekus. Yroiu ¢
COHAIPABJICHHBIMU CTOPOHAMH. YTOJ MEX]LY
MPSIMBIMU

https://math-ege.sdamgia.ru/

29

3amaun Ha JOKa3aTeNbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM PSIMBIX B
MIPOCTPAHCTBE

https://math-ege.sdamagia.ru/

30

IloHsTus: apajisieJIbHOCTb HpﬂMOI\/'I u
TIJIOCKOCTH B ITIPOCTPAHCTBE. HpI/I3HaK
napajlsICJIbHOCTH HpﬂMOfI " IJIOCKOCTH.

https://math-ege.sdamgia.ru/
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CaoiicTBa napayuIeaIbHOCTU IPSIMOM U
IUIOCKOCTH

31

['eomerpuueckue 3a/1auy Ha BEIUMCICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajIeIbHOCTBIO MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

https://math-ege.sdamagia.ru/

32

[TocTpoenune ceueHus, MPOXOSIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajyIeIbHOTO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

https://math-ege.sdamgia.ru/

33

[TapannensHast mpoeKUs, IPUMEHEHHE IS
MOCTPOCHHUSI CEYEHHM KyOa 1
napanenenumnena. CBoncTBa
napajuiefienune1a u IpusMbl

https://math-ege.sdamgia.ru/

34

[TapannensHble WI0ckoCcTH. [Ipu3Haku
MapajuIeIbHOCTH IBYX IIOCKOCTEH

https://math-ege.sdamgia.ru/

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIei
yepes TOUKY, He MPUHAAISKAIYIO TaHHOM
IJIOCKOCTH U CIEACTBUS U3 HEE

https://math-ege.sdamgia.ru/

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSAMBIX IIEPECCUCHUSI TIPH
MepeceYeHNH JIBYX MapaljiebHbIX
IJIOCKOCTEN TpeThen

https://math-ege.sdamgia.ru/

37

CBoiicTBa mapaiesbHbIX MJIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSAMBIX,
3aKJIFOUYEHHBIX MEXK]y NTapajljIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH IPAMOIL C
JBYMsI ITapaJIIENIbHBIMU TUIOCKOCTSIMU

https://math-ege.sdamagia.ru/



https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

[ToBTOpenue: Teopema [Mugaropa Ha

https://math-ege.sdamagia.ru/

38
TUIOCKOCTH
39 [ToBTOpEHUE: TPUTOHOMETPHS https://math-ege.sdamgia.ru/
HPSMOYTOJIBHOTO TPEYTOJIbHUKA
40 CsoiicTBa Kyba ¥ MPSIMOYTOJILHOTO https://math-ege.sdamgia.ru/
napaJuiesienure/a
41 BeruniciieHue JUIMH OTPE3KOB B KyOe U https://math-ege.sdamgia.ru/
PSMOYTOJIbHOM TMapaijIeIeuIe e
[MeprieH MK YISAPHOCTH MPSIMO¥ U MIIOCKOCTH. https://math-ege.sdamgia.ru/
42 [Ipu3Hak nepneHaAuKyIIpHOCTH IPSIMOM U
TUIOCKOCTH
[MeprieH MK YIAPHOCTH MPSIMO# U MJIOCKOCTH. https://math-ege.sdamgia.ru/
43 [Ipu3Hak nepneHaAuKyIspHOCTH IPSIMOM U
TUIOCKOCTH
Teopema o cyliecTBOBaHHU U https://math-ege.sdamgia.ru/
m €IMHCTBEHHOCTH MPSIMOH, TPOXOIAIIEH
4epe3 TOUKY IPOCTPAHCTBA H
HEPIECHIUKYIISIPHON K IUIOCKOCTH
45 IT10cKOCTH M MTEPIEHANKYIIAPHBIC UM https://math-ege.sdamgia.ru/
HpsIMbIC B MHOT'OTPaHHUKAX
46 [TockocTH M epIeHAUKYIIPHBIC UM https://math-ege.sdamgia.ru/
HpsIMbIC B MHOTOTPaHHUKAX
47 [Nepnienaukynsip u HakinoHHast. [ToctpoeHue https://math-ege.sdamgia.ru/
HEPIICHIUKYIISIpa U3 TOUYKU Ha MPSIMYIO
48 [epnienaukynsp u HaknoHHas. [Toctpoenue https://math-ege.sdamgia.ru/
NEePIEeHUKYIISIPa U3 TOUYKH Ha TPSIMYIO
49 Teopema o Tpéx neprneHaAnKyasapax (mpsamas https://math-ege.sdamgia.ru/

u oOpaTHast)
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Teopema o Tpéx nepneHAUKysApax (mpsmas

https://math-ege.sdamagia.ru/

50 u oOpaTHast)
51 VYT0J1 MEXKTy CKPEITUBAIOIIMUMHUCS TIPSIMBIMHU https://math-ege.sdamgia.ru/
59 [Mouck nepreHanKyISIPHBIX MPSMBIX C https://math-ege.sdamgia.ru/
MIOMOIIBIO IEPIICHIUKYIISIPHBIX IJIOCKOCTEH
53 OpToroHaibHOE TPOCKTUPOBAHUE https://math-ege.sdamgia.ru/
[TocTpoenue ceueHuit Kyoa, IpPU3MBI, https://math-ege.sdamgia.ru/
54 MPaBUILHOW MUPAMUIBI C IOMOIIBIO
OPTOTOHAJILHOM IIPOEKIINU
[Moctpoenue ceueHuit Kyoa, MPU3MBI, https://math-ege.sdamgia.ru/
55 MPaBUWIILHON TUPAMUJIBI C TTIOMOIIBIO
OPTOTOHAJILHOM IIPOEKINU
CuMMETpHS B POCTPAHCTBE OTHOCHTEIHHO https://math-ege.sdamgia.ru/
56 MI0CKOCTH. [ImockocT cuMMeTpuii B
MHOTOTpaHHHKaX
57 [Tpu3HaK MepreHaUKyISPHOCTH MPSAMOU U https://math-ege.sdamgia.ru/
TUIOCKOCTH KaK CIICJICTBUE CHMMETPUN
58 [IpaBHUIbHBIE MHOTOTPAHHUKH. Pacuér https://math-ege.sdamgia.ru/
PacCTOSIHHIA OT TOYKH JI0 TUIOCKOCTH
59 [IpaBunbHBIC MHOTOIPaHHUKH. Pacuér https://math-ege.sdamgia.ru/
PacCTOSIHHIA OT TOYKH JI0 TUIOCKOCTH
CrniocoObl OIyCTUTh MEPIEHAUKYIISAPBI: https://math-ege.sdamgia.ru/
60 CUMMETpHSI, CIBUT TOUKH TI0 TapaUICIIbHON
psAMOM
61 Casur no HenapayuleJIbHOH MPSMOH, https://math-ege.sdamgia.ru/

HN3MCHCHUC paCCTOHHHI;’I
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62

KonTtponeHast padota "B3anmnoe
pacIOJIOKEHHUE NPSIMBIX U IUNIOCKOCTEHN B
npocrpaHcTae”

https://math-ege.sdamagia.ru/

63

[ToBTOpEHME: yroyu Mex 1y NPSIMbIMUA HA
IIJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

https://math-ege.sdamgia.ru/

64

[ToBTOpEHME: Yyroy MeXIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

https://math-ege.sdamgia.ru/

65

FeOMeTpI/I'-IeCKI/Ie MCTOABI BEIYUCIICHHUA yTIJIa
MCXKAY NPSAMBIMU B MHOT'OT'PpaHHUKAX

https://math-ege.sdamgia.ru/

66

JIByrpansblii yroj. CBOMCTBO JUHEHHBIX
YTJIOB ABYTPAaHHOIO yria

https://math-ege.sdamgia.ru/

67

[TepnienaukynspHbie maockocTH. CBOMCTBA
B3aMMHO MEPIEHIUKYISIPHBIX MTOCKOCTEN

https://math-ege.sdamgia.ru/

68

[Ipu3Hak neprneHIuKyIIPHOCTH TII0CKOCTEN;
TeopeMa O MPSIMOU IepecedeHUst IBYX
IJIOCKOCTEH MepHeHAUKYIISIPHBIX TPEThen
IJI0CKOCTH

https://math-ege.sdamgia.ru/

69

[IpsiMoyromnbHbIi napauienenunesn; Kyo;
U3MEPEHUs1, CBOMCTBA MPSIMOYTOJIBHOTO
napasJiesienumnesa

https://math-ege.sdamagia.ru/

70

TeopeMa 0 JUaroHaJi npsMoyroJibHOTO
mapajuiejacnuieaa u CJICACTBUC U3 HEe

https://math-ege.sdamagia.ru/

71

CTepeOMeTpI/ILIeCKI/IC " IPUKJIAAHBIC 3a/1a4U,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUCM
NPpAMBIX U IIJIIOCKOCTHU

https://math-ege.sdamagia.ru/
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72

[ToBTOpEHME: CKpeNIUBaAOIIUECS MPSIMbIE,
napajuieJIbHbIe TUIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

https://math-ege.sdamagia.ru/

73

[Tapa napayenbHbIX IJI0CKOCTEN Ha
CKPEILMBAIOIIUXCS PSMBIX, PACCTOSIHUE
MEXAY CKPELMBAIOIUMUCS IPSIMbIMU B
MPOCTBIX CUTYAIUSIX

https://math-ege.sdamgia.ru/

74

PaccrosiHue OT TOUKH 10 TIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TVIOCKOCTH

https://math-ege.sdamgia.ru/

75

Brruncnenue paccTossHUN MEX Ty
CKPELIUBAOIIMMHUCS IPSIMBIMU C IIOMOIIIBIO
MEPIEHIUKYISIPHON INTIOCKOCTH

https://math-ege.sdamgia.ru/

76

TpéXrpaHHbIi yroj, HEpaBeHCTBA JJIs
TpexrpaHHbIX yriaoB. Teopema [Tudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB ISl
TPEXTPAHHOTO yIJja

https://math-ege.sdamgia.ru/

77

DneMeHTHI C(hepUIeCKO TeOMEeTPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

https://math-ege.sdamgia.ru/

78

Kontponsnas padota "Yribsl u paccTosaus"

https://math-ege.sdamgia.ru/

79

CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U
€ro 3JIeMEHTHI"

https://math-ege.sdamgia.ru/

80

ITupamuna. Bunel nupamua. [IpaBunsHas
nupamMua

https://math-ege.sdamagia.ru/

81

[Tpusma. IlpsimMas 1 HaKJIOHHAs TPU3MBI.
IIpaBunbHast mpusma

https://math-ege.sdamagia.ru/

82

[IpsiMoit mapajurenenunes, NpsMoyroabHbIi
napasiesienunes, Kyo

https://math-ege.sdamagia.ru/
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Beinykieie MHOTOrpanHuku. Teopema

https://math-ege.sdamagia.ru/

83
Ditnepa
Beinykiisie MHOTOrpaHHuKd. Teopema https://math-ege.sdamgia.ru/
84 Oiinepa. [IpaBuiibHbIE U OTYIIPABUIIbHbBIE
MHOTOIPaHHUKH
85 KoHnTponsHas padora "MHuororpaHHuKH" https://math-ege.sdamgia.ru/
86 [MToHsTHE BEKTOPA HA TNIOCKOCTH U B https://math-ege.sdamgia.ru/
MPOCTPAHCTBE
g7 CyMMa BEKTODOB https://math-ege.sdamgia.ru/
38 PasHOCTb BEKTOPOB https://math-ege.sdamgia.ru/
89 TpaBuITo NapaTeenHIena https://math-ege.sdamgia.ru/
90 VMHOKEHHE BEKTOPA Ha JHCIIO https://math-ege.sdamgia.ru/
01 PasnosxeHre BekTopa 1mo 6asucy Tpéx https://math-ege.sdamgia.ru/
BEKTOPOB, HE JIC)KANTNX B OJJHOH IJIOCKOCTH
92 CKAIAPHOE IPOH3BEICHHE https://math-ege.sdamgia.ru/
03 Bberumcienue yriia Mex 1y BEKTOpaMu B https://math-ege.sdamgia.ru/
MIPOCTPAHCTBE
94 IIpocreiimme 3ana4u ¢ BEKTOpaMu https://math-ege.sdamgia.ru/
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMHU https://math-ege.sdamgia.ru/
96 IIpocreiimme 3anaun ¢ BEKTOpaMu https://math-ege.sdamgia.ru/
97 [IpocTeiimue 3aa4u ¢ BEKTOpAMHU https://math-ege.sdamgia.ru/
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98 O600IIeHNe U CUCTeMATH3alUs 3HAHHIA 1 https://math-ege.sdamgia.ru/
99 OGo6mIeHNE U CHCTEMATH3ANHUS 3HAHUH 1 https://math-ege.sdamgia.ru/
100 Urtorosast KoHTpoOJIbHAs paboTa 1 https://math-ege.sdamgia.ru/
101 Urtorosast KoHTpoJIbHAs paboTa 1 https://math-ege.sdamgia.ru/
102 O0o01IeHre U CHCTeMAaTH3alns 3HaHU N 1

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102
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11 KVIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe LU (poBbIE

Nen/m | Tema ypoka Kourpoububie | IlpakTHyeckue
Bcero oOpa3oBaTe/IbHBIE Pecypchl
padoTsbI padoTsbI

1 [ToBTOpEHME TEMBI "KOOp}II/IH'E'lTI)I BEKTOpa Ha 1 https://math-ege.sdamdia.ru/
TUIOCKOCTH M B TIPOCTPAHCTBE

) [ToBTopenue Tembl "CKaJIpHOE IPOU3BEICHUE 1 https://math-ege.sdamgia.ru/
BEKTOPOB"

3 [ToBTOpeHue TeMbl "BorurcieHue yria MexIy 1 https://math-ege.sdamgia.ru/
BEKTOpaMH B MPOCTpaHCTBE"

4 HOBTopeHHeU Tembl "YpaBHEHHE TPSMOH, 1 https://math-ege.sdamgia.ru/
MPOXOIAIIEH uepe3 1Be TOUKH"

5 YpaBHEHHE IJIOCKOCTH, HOPMaJib, yPaBHEHUE 1 https://math-ege.sdamgia.ru/
TUIOCKOCTH B OTPE3Kax

5 YpaBHEHHE IJIOCKOCTH, HOPMaJjib, yPaBHEHUE 1 https://math-ege.sdamgia.ru/
IUIOCKOCTH B OTPE3Kax

7 BeKTOPHOE IIPOH3BEICHHE 1 https://math-ege.sdamgia.ru/

3 JIuHeliHbIe HEPABEHCTBA, IMHEHHOE 1 https://math-ege.sdamgia.ru/
IpOrpaMMHPOBAHKE

9 JIuHeHbIC HEPABEHCTBA, JIMHEHHOE 1 https://math-ege.sdamgia.ru/
IpOrpaMMHPOBAHKE

10 AHaTUTHYECKHE METOJIBI Pacyéra yria Mexmay 1 https://math-ege.sdamagia.ru/
OPSIMBIMH B MHOTOI'PaHHHKAX

1 AHanmuTHYeCcKHe METO/Ibl pacuéTa yriia Mexiay 1 https://math-ege.sdamgia.ru/

IJIOCKOCTSAMU B MHOT'OT'paHHUKAX
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dopmyJia pacCTOSIHUSA OT TOUKH JI0 TIJIOCKOCTHU B

https://math-ege.sdamagia.ru/

12
KOOpMHATAX

13 HaxosxaeHue paccTosHHI OT TOYKH JI0 https://math-ege.sdamgia.ru/
IUIOCKOCTHU B KyOe

14 HaxoxeHue paccTosiHUI OT TOUKH JI0 https://math-ege.sdamgia.ru/
IUTOCKOCTH B MTPABUIIBHOM TIHPaMHU/IC

15 KontponbHas pabota "AHamuTHYeCKas https://math-ege.sdamgia.ru/
reoMerpus"

16 CeueHusi MHOTOIPaHHHUKOB: CTaHIapTHBIC https://math-ege.sdamgia.ru/
MHOTOTPaHHHKH

17 CeueHunss MHOTOTPAHHUKOB: METO/T CJIE/IOB https://math-ege.sdamgia.ru/
CeueHHss MHOTOTPAHHHKOB: CTaHIAPTHBIC https://math-ege.sdamgia.ru/

18 IJIOCKOCTH, TIEpECeUeHus MPsIMbIX U
IIJIOCKOCTEMN

19 [NapannenbHbie TPSIMBIE U TUIOCKOCTH: https://math-ege.sdamgia.ru/
napaJuiebHbIe CEUCHUS

20 [MapanenbHble IPSIMbIE U TNIOCKOCTH: PacyéT https://math-ege.sdamgia.ru/
OTHOIICHU

21 [MapanenbHble MPSIMbIE U TUIOCKOCTH: YIJIbI https://math-ege.sdamgia.ru/
MEXY CKPEUHBAIOIIMMUCS MTPSIMbIMU
[eprieHAUKYIIApHBIE PSIMBIC U IJIOCKOCTH: https://math-ege.sdamgia.ru/

29 CTaHIapTHBIC Mapbl MEPICHIUKYIAPHBIX
IUTOCKOCTEH U MPSAMBIX, CHAMMETPUHN
MHOTOTPaHHUKOB

23 [leprieHAMKYyIApHBIE IPSIMBbIE U MJIOCKOCTH: https://math-ege.sdamgia.ru/

TEOpEMa O TPEX MEPIEHANKYIAPAX
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24

[lepneHuKyIIIpHBIE IPSAMBIE U INIOCKOCTH:
BBIYMCIICHUS JJIMH B MHOTOIPaHHUKAX

https://math-ege.sdamagia.ru/

25

HOBTOpeHI/IGI I1omaan MHOFOYFOHBHHKOB,
(hopMyITBI IS TUTOIAICH, COOOpasKeHus
oao0ust

https://math-ege.sdamgia.ru/

26

HOBTOpCHI/IGI miomaan MHOTOYTOJIbHUKOB,
(hopMyBI IS TUTOIIAJIEH, COOOpaKEHUS
noxoous

https://math-ege.sdamgia.ru/

27

HOBTOPCHI/ICI mIomaan MHOTOYTOJIbHUKOB,
hopMyIBI s TUTOMIAEH, COOOpaKEHUS
noxoous

https://math-ege.sdamgia.ru/

28

[lnomany ceyeHnii MHOTOTPaHHUKOB: TUIOIIAAN
ITOBEPXHOCTEN, pa3pe3aHus Ha YaCTH,
cooOpakeHHs TI0100us

https://math-ege.sdamgia.ru/

29

[lnomany ceyeHnii MHOTOrPaHHUKOB: TUIOIIAAN
MMOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
cooOpakeHHs TI0100us

https://math-ege.sdamgia.ru/

30

Kontponbnas padota "[loBropenue:
MHOTOTPaHHUKH, CEYEHUSI MHOTOIPAaHHUKOB"

https://math-ege.sdamgia.ru/

31

O06bEM Tema. O0BeM PAMOYTOJIBHOTO
napauiesienumne1a

https://math-ege.sdamgia.ru/

32

3anaun 00 yaBOE€HUH Ky0a, 0 KBajpaType Kyoa;
O TPUCEKIINH yTJIa

https://math-ege.sdamagia.ru/

33

CTepeOMeTpI/I‘IeCKI/Ie 3aJa44, CBA3aHHBIC C
00BEMOM MMpAMOYT'OJIBHOT'O IMapaJuICIICIIUIICAa

https://math-ege.sdamagia.ru/

34

HpI/IKJ'Ia,[[HLIe 3aga4yu, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
apajiiejacnuicaa

https://math-ege.sdamagia.ru/
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35 O0BEM psAMON TIPU3MBI

36 CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIE C https://math-ege.sdamgia.ru/
BBIYHCIIEHHEM 00BEMOB TIPSIMO# TTPU3MBbI

37 [MpuknagHbie 3a1a4u, CBSI3aHHBIE C 00BEMOM https://math-ege.sdamgia.ru/
IPSIMOM IIPU3MBI
BrrunciieHue 006EMOB TEJ ¢ TOMOIIBIO https://math-ege.sdamgia.ru/

38 onpenenénHoro uaTerpaina. O0bEM HaKIIOHHON
TIPU3MBI

39 Brranciienne 006EMOB Tell ¢ TOMOIIBIO https://math-ege.sdamgia.ru/
onpenenéHHoro uuaTerpanga. O0bEM mupaMu bl

40 dopmyna 00béMa nmupamuisl. OTHOIICHHE https://math-ege.sdamgia.ru/
00BEMOB MUPAMHU/T C OOIITUM yTIIOM

41 dopmyna 00bpéMa upamuel. OTHOIIEHHUE https://math-ege.sdamgia.ru/
00bEMOB MUPAMHU/T C OOITUM yTIIOM

42 CTepeoMeTpHUECKHUE 3a/1a4H, CBI3aHHBIE C https://math-ege.sdamgia.ru/
00bEMaMK HAKJIOHHOM MPH3MBI

43 CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIC C https://math-ege.sdamgia.ru/
00bEMaMHK TTHPAMUIbI

44 ITpuknaaueie 3agaun o Teme "O0bEMBI TENI", https://math-ege.sdamgia.ru/
CBSI3aHHBIC C 00BEMOM HAKJIOHHOH MPHU3MBI

45 [Tpuknagaeie 3agaun mo teme "OObEMBI TEN", https://math-ege.sdamgia.ru/
CBSI3aHHBIC C 00BEMOM TTHPAMU/IBI

46 [Ipumenenne 00bEMOB. Brruncienue https://math-ege.sdamgia.ru/
paccTosTHUS 710 TUIOCKOCTH

47 KonTtposnpHas padota "O0bEM MHOTOrpaHHHUKA" https://math-ege.sdamgia.ru/
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Hununapudeckast HOBEPXHOCTh, 00pa3yromue

https://math-ege.sdamagia.ru/

48 WTUHIPUIECKON TIOBEPXHOCTH
49 Hunmunap. Tpsmoii KpyroBo HUIHHIP. https://math-ege.sdamgia.ru/
[Inomane MOBEpXHOCTH LIUIIUHAPA
50 Konnyeckas moBepXHOCTh, 00pa3ykoIIne https://math-ege.sdamgia.ru/
KOHMYECKOU noBepxHocTh. Konyc
51 Ceuenne KOHYycCa TIOCKOCTBIO, MapalIeIbHON https://math-ege.sdamgia.ru/
TUIOCKOCTH OCHOBaHHS
59 Yceuéunsblit konyc. M300pakeHne KOHYCOB U https://math-ege.sdamgia.ru/
YCEUEHHBIX KOHYCOB
53 [Tnomaas OOKOBOM TOBEPXHOCTH U TIOJTHOM https://math-ege.sdamgia.ru/
MOBEPXHOCTU KOHYyCa
54 [Tnommaas OOKOBOW OBEPXHOCTH U TIOJTHON https://math-ege.sdamgia.ru/
MOBEPXHOCTH KOHYCa
CrepeoMeTpHUECKHE 3a/1aui Ha J0KAa3aTeIbCTBO https://math-ege.sdamgia.ru/
55 Y BBIYUCIICHHE, IOCTPOCHUEM CCUCHUM
WIAHApA, KOHYCca
CrepeoMeTpHUECKHE 3a/1aui Ha J0KAa3aTeIbCTBO https://math-ege.sdamgia.ru/
56 Y BBIYUCIICHHE, IOCTPOCHUEM CEUCHUM
WINHpA, KOHYCca
57 [IpuknaaHbie 3a1a9u, CBSI3aHHBIC C IHJITUHIPOM https://math-ege.sdamgia.ru/
58 [IpuknaaHbie 3a1auu, CBSI3aHHBIC C IHITUHIPOM https://math-ege.sdamgia.ru/
59 Cibepa u map https://math-ege.sdamgia.ru/
[Tepeceuenue cepsl U mapa ¢ MIOCKOCTHIO. https://math-ege.sdamgia.ru/
60 Kacanue mapa u cdepsl miockoctsto. Bua n

n300pakeHue mapa
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ITepeceuenue cdepsl U mapa ¢ IIOCKOCTHIO.

https://math-ege.sdamagia.ru/

61 Kacanue mapa u cdeps maockoctso. Bun u
n300pakeHue mapa
62 Ypasuenue chepsol. [Inomans chepsl u e https://math-ege.sdamgia.ru/
yacrei
63 CrmmMeTpHst cheps!  mapa https://math-ege.sdamgia.ru/
CrepeoMeTpHUECKHE 3a/1aui Ha I0KAa3aTeIbCTBO https://math-ege.sdamgia.ru/
64 U BbIUKCJIEHHE, CBSI3aHHbIE CO c(hepoil U 1apoM,
MMOCTPOCHUEM HX CCUCHHH TIOCKOCTHIO
CrepeoMeTprueCKUe 3a/1a41 Ha J0KA3aTeIbCTBO https://math-ege.sdamgia.ru/
65 Y BbIUKCJIEHHE, CBA3aHHbIE CO cepoii U mapom,
MMOCTPOEHUEM HX CCUEHHH MII0CKOCTHIO
66 [TpuknaaHeie 3a1a4uu, CBsI3aHHbIE CO chepoii u https://math-ege.sdamgia.ru/
1apomM
[ToBTOpEHHUE: OKPYKHOCTH Ha TIOCKOCTH, https://math-ege.sdamgia.ru/
67 BBIYUCIICHUS B OKPY>KHOCTH, CTAaHAAPTHBIE
nonoous
68 Pasnuunbie KOMOWHAIIMK TEJI BPAIIEHUS U https://math-ege.sdamgia.ru/
MHOTOTPaHHUKOB
69 3amgaun o TeMe "Tea v MOBEPXHOCTH https://math-ege.sdamgia.ru/
BpaieHus"
70 3anauu o Teme "Tesa u MOBEPXHOCTH https://math-ege.sdamgia.ru/
BpaieHus"
71 KonTtponpHas padota "Tena 1 moOBEpXHOCTH https://math-ege.sdamgia.ru/
BpalieHus"
7 O6béM ununaapa. Teopema 06 00bEMe https://math-ege.sdamgia.ru/

npsAMOTro NUJIMHApPA
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73

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéuHoro uarerpana. O0bpEM KoHyca

https://math-ege.sdamagia.ru/

74

[Tnomamy GOKOBOM M TIOTHOM MOBEPXHOCTH
KOHYca

https://math-ege.sdamagia.ru/

75

CrepeoMeTpHyuecKUe 3a/1a4l, CBSA3aHHbIE C
BBIYHCIICHUEM 00BbEMOB IIWIIHHPA, KOHYCa

https://math-ege.sdamagia.ru/

76

[Ipuknagaeie 3agaun mo Teme "OO0bEMBI U
TIJTOIA I TTOBEpXHOCTEHN Ten"

https://math-ege.sdamgia.ru/

77

O06bEm 1mapa u mapoBoro cekropa. Teopema 00
00béme mapa. [lnomanb cdepsl.
CrepeoMeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIE C
BBIYUCIICHHUEM 00BEMOB TI1apa, MApPOBOTO
CerMEHTa U IapoOBOTO CEKTOpa

https://math-ege.sdamgia.ru/

78

[Ipuknagasie 3agaun mo Teme "OO0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM I1apa U TUIOIIAIbI0
chepnl. COOTHOIIIEHHS MEXK Y TUTOMIAIIMU
MMOBEPXHOCTEH 1 00bEMaMU TIOI0OHBIX TEIl

https://math-ege.sdamgia.ru/

79

[TopoGHble Tena B mpocTpancTBe. M3Menenue
00béma npu mogoouu. CTepeoMeTpuIecKue
3a/1auu, CBSI3aHHbIE C BBIYUCIIEHHEM 00BEMOB
TeJ U IJI0IaAeil TOBEPXHOCTEN

https://math-ege.sdamgia.ru/

80

KontponbHas padota "[1nomany moBepxHOCTH
1 00BEMBI KPYTIIBIX TET"

https://math-ege.sdamagia.ru/

81

JIBroxkeHus npoctpaHcTBa. OTOOpakeHusl.
JIBr>xkeHus U paBeHCTBO ¢uryp. O0mue
CBOMCTBA JIBW)KECHUM

https://math-ege.sdamagia.ru/
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82

Bupl 1BuKeHMIN: TapasuiesIbHbIN NEPEHOC,
LIEHTpAJIbHAsI CHMMETPUS, 3€PKajbHAs
CUMMETpPHUS, IOBOPOT BOKPYT HPSIMOU

https://math-ege.sdamagia.ru/

83

[Ipeo6pazoBanms mogoous. [Ipsmas u cdepa
Ditnepa

https://math-ege.sdamagia.ru/

84

FCOMCTpI/I‘-IeCKI/IC 3aaa4i Ha NPUMCHCHUC
JABMOKCHUA

https://math-ege.sdamagia.ru/

85

Kontponbnas padota "BekTops! B
npocrpaHcTae”

https://math-ege.sdamgia.ru/

86

O6o6mmaromiee nopropeHue 11 noustuii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucreMarn3anus 3HaHui: "[lapamiensHOCT
MPSAMBIX U INIOCKOCTEHN B MPOCTpaHCTBE"

https://math-ege.sdamgia.ru/

87

O6o6matomee moBropeHue 11 moHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocrpasnctae"

https://math-ege.sdamgia.ru/

88

O6o06matomee moBropeHue 11 moHATHIA 1
MeToJ10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocrpancrae"

https://math-ege.sdamgia.ru/

89

O6o06matomiee nmoBTopeHue 11 MOHATHIA 1
MeToJI0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3Hanui: "O0beM
MHOTOTpaHHUKa"

https://math-ege.sdamagia.ru/

90

Ob6o6maromniee noBroperue 11 noHsATHi U
MeTo10B Kypca reomerpun 10—11 kmaccos,

https://math-ege.sdamagia.ru/
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cucremMarusanus 3Hanuii: "O0beM
MHOTOIpaHHHUKa"

91

Ob6o6maromee moBroperne 11 moHsTHil 1
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucremarusanus 3Hanuit: "[Inomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

https://math-ege.sdamgia.ru/

92

O6o6maromniee nopropenue 11 noustuii u
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucreMaTusanus 3Hanuii: "Iomann
MMOBEPXHOCTU U 00BEMBI KPYTJIBIX Tel"

https://math-ege.sdamgia.ru/

93

Wrorosas koHTposbHas paboTa

https://math-ege.sdamgia.ru/

94

Wrorosas koHTposbHas paboTa

https://math-ege.sdamgia.ru/

95

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HAHUM

https://math-ege.sdamgia.ru/

96

WcTopus pa3BuUTHS CTEPEOMETPUH KaK HAYKU U
e€ poJib B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX
1 KOMITBIOTEPHBIX TEXHOJIOT U

https://math-ege.sdamgia.ru/

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U
e€ poJib B Pa3BUTUU COBPEMEHHBIX HHKEHEPHBIX
Y KOMIIBIOTEPHBIX TEXHOIOT Uil

https://math-ege.sdamgia.ru/

98

I/ICTOpI/ISI Pa3BUTHA CTCPCOMETPHUU KaK HAYKHU U
eé POJIb B Pa3BUTHH COBPECMCHHbIX HWHKCHCPHBIX
1 KOMIIBIOTCPHBIX TCXHOJIOT 15471

https://math-ege.sdamagia.ru/

99

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUU KaK HAYKHU U
ee POJIb B pa3BUTHU COBPCMCECHHBIX NHKCHCPHBIX
1 KOMIIBIOTCPHBIX TCXHOJIOT 15071

https://math-ege.sdamagia.ru/
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100

Hcropus pa3BUTUS CTEPEOMETPUH KAK HAYKHU U
e€ poJib B pa3BUTUU COBPEMEHHBIX NHKEHEPHBIX
1 KOMIIBIOTEPHBIX TEXHOJIOT U

https://math-ege.sdamagia.ru/

101

Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U
€€ pOJIb B Pa3BUTHM COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX TEXHOJIOTHI

https://math-ege.sdamagia.ru/

102

Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U
€€ pPOJIb B Pa3BUTHHU COBPEMEHHBIX HMHKEHEPHBIX
1 KOMITBIOTEPHBIX TEXHOJIOTHI

https://math-ege.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIBbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJILHOM ITPOT'PAMMBI

10 KJIACC
Kon . -
HDOBEDSIEMOro [IpoBepsiemble MpeAMeTHBIE Pe3yIbTAThI 0CBOCHHSI OCHOBHOI 06pa3oBaTe/IbHOM
posep NMPOrpaMMbI CpeHero o01ero o0pa3oBaHusi
pe3yJbTrara
7 I'eomerpus
7.1 OmnepupoBaTh HOHATUAMU: TOUKA, IPAMasi, INIOCKOCTh
7.2 IIpuMEHATh aKCMOMBI CTEPEOMETPUH U CIEICTBUSI U3 HUX IIPU PELIEHUU FEOMETPUUECKUX 3a/1ad
7.3 OnepupoBaTh NOHATUAMU: APAJIIEIIBHOCTD U NEPIEHIUKYIISIPHOCTD IPSAMBIX U IIJIOCKOCTEN
7.4 KnaccuguunpoBats B3aMHOE paciiooKeHUe MPSIMBIX U INIOCKOCTEH B TPOCTPAaHCTBE
75 OmnepupoBaTh MOHATHSMH: JBYTPAHHBIN YOI, TPAaHU JBYTPAHHOT'O yTiIa, peOpo ABYTpaHHOTO yIia,
' JMHEIHBIA yron ABYTPaHHOIO YIIIa, TPaayCHAs Mepa ABYTPAaHHOTO yria
76 OmnepupoBaTh HOHATHSIMHI: MHOI'OT'PAHHUK, BBITYKJIBIH U HEBBITYKIBIH MHOTOIPAHHUK, JIEMEHTHI
' MHOTOT paHHHKA, IIPABIIIBLHBI MHOTOTPaHHHUK
77 PacosHaBate OCHOBHBIE BHIBI MHOTOTPAHHHUKOB (TIHpaMUAa, TPH3MA, TPSMOYTOJIBHEIHN
' napaiesenures, Kyo)
KrnaccudunmpoBaTh MHOTOTpaHHHKH, BBIOMpAas OCHOBAaHWS U KiaccH(HKAamuu (BBITYKIbIE U
7.8 HEBBINYKJIBIE MHOTOT'PaHHUKH, NPAaBUJIbHBIE MHOTOTPAaHHHKHU, NPSMbIE W HAKIOHHBIC IPHU3MEI,
TapauIeIIeTIHITe bl )
7.9 OmnepupoBaTh NOHATHSIMH: CEKYIas INIOCKOCTh, CEUEHNE MHOTOT PAHHIKOB
7.10 OOBSACHATH MPUHIAIIBI TOCTPOCHHS CEUCHUH MHOTOTPAaHHHUKOB, HCITONIB3YSI METO CIICIOB
711 CTpouTh ceueHNs MHOTOTPaHHIKOB METOIOM CJIEJIOB, BHITIONHATE (BEIHOCHBIE) TUIOCKUE YEPTEKU
' W3 PHCYHKOB ITPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEpPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaXOXKICHWE TEOMETPHUYSCKUX BEIHYMH MO o0paslaM WA alrOpUTMaM,
712 TIPUMEHSISI M3BECTHBIC aHAJUTHYECKHE METOABl TPH PEIICHHUH CTAHAAPTHBIX MAaTEeMAaTHUSCKUX
' 3a7ad Ha BBIUMCIICHHE PACCTOSHUN MEXIy OBYMS TOYKaMH, OT TOYKH IO TPSIMOM, OT TOUYKH
0 TIOCKOCTH, MEXKTY CKPEUTHBAIOIIIMUCS MPSIMBIMU
PemaTte 3amaum Ha HaXOXKICHWE TEOMETPHUYSCKAX BEIMYMH MO o0paslaM W alrOpUTMaM,
713 MIPUMEHSISE M3BECTHBIC AHAJUTHYCCKHE METOABl NPH PEIICHUH CTAHAAPTHBIX MAaTEeMAaTHUECKHUX
' 3aJad HAa BBIYMCICHHE YIIIOB MEXKIY CKPEIIMBAIOMIMMUCS MPSIMBIMH, MEXIY HpPAMOH U
IUIOCKOCTBIO, MEXKITY TUTOCKOCTSIMHE, IBYTPAHHBIX YTIIOB




Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/bLHOM

MPOBEPSIEMOT0
MPOrPaMMBbI CPeTHEro 001ero 0d0pa3oBaHusi
pe3yiabTaTa
Beruucnate 00bEMBI M IJIOMIAAM IOBEPXHOCTEH MHOTOTPAaHHHKOB (IIpU3Ma, MHPAMHUAA) C
7.14 MPUMEHEHUEM (hOPMYJI, BEIYUCISATH COOTHOIICHHS MEXKIY IUIOIA SIMU IIOBEPXHOCTEH, 00bEMaMu
MOJJOOHBIX MHOTOI'PAHHUKOB
715 OnepupoBath MOHATUSAMHU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTH CHMMETpPUH,
' IEHTP, OCh U IJIOCKOCTh CAMMETPHH (DUTYPBI
716 W3Bnekats, npeoOpa3oBBIBATH W HHTEPIPETHPOBATH MH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
' reOMETPUYECKUX (PUTYpax, MPEeJICTABICHHYIO Ha YePTekaxX U PUCYHKax
717 [pumensTs reoMeTpudeckue GakThl 15 PEHICHUS CTEPEOMETPUICCKUX 3a/1a4, IPEAMOTAraroIIinX
' HECKOJIBKO IIaroB PEIICHUS, €CIIH YCIIOBHSI IPUMEHEHH 3aJaHbI B SIBHOH (hopme
718 IIpumMeHATs npocTeiilline IporpaMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI
' [IPH PEIICHUN CTEPEOMETPUUYCCKUX 3a1a4
719 [IpuBoOIUTE MPUMEPHI MATEMATUYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJAC M JKU3HHU, PACIO3HABATH
' [POSIBJICHUE 3aKOHOB IEOMETPHUU B HCKYCCTBE
[IpuMeHSTE MTONTy4eHHBIE 3HAHHUS Ha MPAKTUKE: aHAIN3UPOBATE PeAbHBIC CUTYAIHU U IPAMEHSTh
M3y4YCHHBIC TIOHATHS B TMIPOIECCE IIOMCKA pEIICHWS MAaTeMaTH4eCKH COpMYyIHpPOBAHHOM
7.20 POOIIEMBI, MOJICITMPOBATh PEAIbHBIE CUTYAIIUH Ha S3bIKE TEOMETPHH, UCCIIENOBATh TOCTPOCHHBIE
MOJICTIH C HCIIONB30BAaHUEM T'EOMETPHUYECKHMX IOHITHH M TeopeM, ammapara aiareOpbl, pemaTth
MIPaKTUYECKHE 33a4H, CBSI3aHHBIC C HAXOKJICHUEM I'€OMETPHUIECKIX BEJTMUNH
11 KJIACC
Kon . N
DOBEDsIEMOro IIpoBepsieMble npeAMeTHbIE Pe3yJIbTAaThl 0CBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
poBep NPOrpaMMbl CpeHero oouero 00pa3oBaHus
pe3yJabTaTa
6 I'eomerpus
OnepupoBaTh TOHATHAMHU: NHIMHIPHYECKAas MOBEPXHOCTh, OOpa3yoIINe IHIMHAPUICCKON
6.1 MMOBEPXHOCTH, LWIMHAP, KOHWYECKAs IOBEPXHOCThb, 00pa3yromIie KOHUYECKOW ITOBEPXHOCTH,
KOHYC, cpeprueckast IOBEpXHOCTh
6.2 Pacmo3naBats Tena BpamieHus (IHIHHIP, KOHYC, cepa u map)
6.3 OOBSICHATE CITOCOOBI ITOMTYYIEHUS TEN BPAIICHUS




Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTeJbLHOM

MPOBeEPSIEMOro
MPOrpaMMbI CpeIHEero oo1ero 00pa3oBaHusA
pe3yJabTaTa
6.4 KraccupuumpoBaTh B3auMHOE pacIioioKeHue cepbl U IIIOCKOCTH
65 OmepupoBaTh MOHATUSAMHU: [IAPOBOH CErMEHT, OCHOBAaHHE CETMEHTa, BHICOTa CErMEHTa, IapoBOil
' CJION, OCHOBAHHME IIAPOBOTO CIIOS, BBICOTA IIAPOBOTO CJIOs, IIAPOBON CEKTOP
6.6 Bbruncnate 00bEMBI M IUIOIIAAM TIOBEPXHOCTEH TeNl BpAILCHHS, TCOMETPHYECKHX Tel C
' nprMeHeHreM (HOopMyIT
6.7 OmnepupoBaTh MOHATUSIMUA: MHOI'OTPaHHMK, BIIMCAaHHBIA B c(epy M ONUCAHHBIA OKOIO cepsl,
' cdepa, BUCaHHAs] B MHOTOTPAaHHUK MJIH TEJIO BpaIlleHUs
6.8 BbIuncnsTh COOTHOIIEHHUS MEXITy MIOMAASIMHU ITIOBEPXHOCTEH U 00BEMaMU MOJOOHBIX TN
6.9 N3obpaxats n3ydaemplie GUTYpbl OT PYKH U C IPUMEHEHHEM HPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BoImonHATE (BBIHOCHBIC) INIOCKHE YEPTEXU M3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BHI CBEPXY,
' cOOKy, CHU3Y; CTPOUTH CEYCHHS TeJ BpaIlleHUs
611 W3Bnekath, WHTEPIPETHPOBATH M INPEOOPa30BBIBATh HMH(YOPMALMIO O IPOCTPAHCTBEHHBIX
' TeOMETPUICCKUX (PUTYpax, MPEACTABICHHYIO HA YEPTEkKaxX U PACYHKAX
6.12 [IpumensTH TeOMeTpUIecKre (PAaKTHI IS PEIICHUS CTEPEOMETPUUYECCKUX 3a/1a4, MPEATIOIaralmnx
' HECKOJIBKO IIaroB PEIICHHUS, €CIIH YCIIOBHSI IPUMEHEHH 3aJaHbI B SIBHOH (hopme
6.13 OnepupoBaTh OHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BEITONHATE IeHCTBUS CIIOKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB M1 YMHOKEHUS BEKTOpA Ha YHCIIO,
' OOBSICHSITH, KAKHMH CBOMCTBAMM OHH 00JIaIar0T
6.15 [IpuMeHATs npaBUIIO MapaljieNenuIesa Mpy CI0KEHUN BEKTOPOB
OmnepupoBath MOHATHAMH: JEKAPTOBBI KOOPAMHATHL B MPOCTPAHCTBE, BEKTOP, MOIYIb BEKTOPA,
6.16 PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YTOI MEKAY BEKTOPAaMH, CKaJSIPHOE MPOM3BEICHHE
BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHEIE BEKTOPBI
6.17 Haxomute cymMMy BEKTOPOB W MPOHM3BEICHHE BEKTOpa HA YHCIO, YrOlN MEXOY BEKTOPaMH,
' CKaIIIpHOE TIPOU3BEACHNUE, PACKIAABIBATE BEKTOP 110 IBYM HEKOJJTMHEAPHBIM BEKTOPaM
6.18 3ajaBaTh IJIOCKOCTh YPaBHEHUEM B JIEKapTOBOM cucTeMe KOOpAUHAT
6.19 PemaTs mpocreiiiie reoMeTpHUeCKIE 3a1aU Ha TPUMEHEHIE BEKTOPHO-KOOPIMHATHOTO METOIA
PemaTs 3amaun Ha T0Ka3aTENECTBO MATEMATHUECKAX OTHOIICHIH W HAXOXKACHHE TEOMETPUICCKUX
6.20 BEJIMYMH TIO0 00paslaM WIM alropuTMaM, IPHMEHsS H3BECTHBIE METOIbl NpPH pPEIICHUH

CTaHAAPTHBIX MATEMATUYCCKUX 3a1a4




Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTeJbLHOM

NpPOBEPsIeMOro
MPOrPaMMBbI CPeTHEro 00Iero 0opa3oBaHusl
pe3yJabTaTa
6.21 [IpuMeHsTs mpocTeiine mporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CHCTEMBbI
' IIPU PELICHUU CTEPEOMETPUUECKUX 3a1au
6.22 [IpuBoaUTH NMpHMeEpHl MAaTEMaTHUUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U KU3HHU, PAclIO3HABATh
' IPOSIBJICHUE 3aKOHOB T'€OMETPUHU B HICKYCCTBE
[IpuMeHsTs OTy4YeHHBIE 3HAHNS Ha MIPAKTUKE: aHAIN3UPOBATh PeaibHbIC CUTYAllUH U IPUMEHSTh
U3ydCHHBIC MOHSATHA B IIPOLECCE IIOMCKA PEIICHUS MaTeMaTH4ecku Cc(hOopMYyJInpOBAHHON
6.23 po0JIeMBbl, MOAEIHUPOBATh PEAbHbBIC CUTYallH Ha S3bIKE TEOMETPHH, UCCIICIOBATh IIOCTPOCHHBIE
MOZIETIM C HCIIOJIb30BAaHHEM T'COMETPHYECKUX IOHATHH M TEOpeM, ammapara ajreOpsl, periaTh
MPaKTHYCCKUE 3a/1a4H1, CBSI3aHHBIC C HAXOKICHUEM IT'€OMETPHUCCKIX BETHUNH

NMPOBEPSAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

l'eomerpus

7.1

OCHOBHBIC TIOHATUS cTepeoMeTpuH. Touka, TMpsMas, IUIOCKOCTh, MpocTpaHcTBO. [loHsTHEe 00
AKCHOMAaTHIECKOM ITOCTPOCHHUHN CTEPEOMETPHIU: aKCHOMEI CTEPEOMETPUH U CIICACTBHS U3 HUX

7.2

BsanMHoOe pacmionoxeHue IpsMBIX B IPOCTPAHCTBE: MEPECEKAIONINECs, TapalIebHbIE i CKPEIBAIOIINECS
npsmeie. [lapamnensHOCTs MPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapajljiebHbIE IPSMBIE B IPOCTPAHCTBE,
MapajuIeTbHOCTh Tpéx MPSIMBIX, MapauIeTbHOCTD TPSMOI Y TUTIOCKOCTH. VYriam1
C COHAIIPABICHHBIMH CTOPOHAMH, YTOJ MEXIY MPSIMBIMH B IPOCTpPaHCTBE. [lapasiiensHOCTD IIOCKOCTEH:
mapajuieNbHbIE TUNIOCKOCTH, CBOMCTBA MapalleNIbHBIX TTockocteil. [Ipocreiinmme mpocTpaHCTBEHHEBIE (QUTYPHI
HA IJIOCKOCTH: TETPadap, KyO, mapauieNe e, TIOCTPOCHNE CeIeHHH

7.3

[leprieHAMKYISIPHOCTD MPSIMOM M IUIOCKOCTH: HEPHEHIUKYJSPHbIE HpPAMblE B IPOCTPAHCTBE, IMpsIMble
napajuleJbHble U MEepIeHAUKYISPHbIE K IJIOCKOCTH, NMPU3HAK NEPHEHIUKYISAPHOCTH MPSIMOM M MJIOCKOCTH,
TeOpeMa O MPsAMOW TNEPHEHIUKYIIPHON IUIOCKOCTH. YTIBl B IMPOCTPAHCTBE: YOI MEXIYy MHpsIMOA H
IUIOCKOCTBIO, JBYIPAHHBIN YIroOJl, JIMHEHHBIA Yrojl ABYTpaHHOro yria. [leprmeHIuKynsp M HaKIOHHBIE:
pacCTOSTHHE OT TOYKH A0 TIOCKOCTH, PACCTOSHIE OT MIPSIMOM 10 IFIOCKOCTH, TPOSKIHS (PUTYPHI HA TUIOCKOCTB.
IleprieHIUKYIAPHOCTh IUIOCKOCTEH: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX ILIOCKOCTEH. Teopema o TpEX
MepIeHANKYIspax

7.4

Ilonsitue MHOIr'OrpaHHHKa, OCHOBHBIC  3JICMCHTBI ~MHOTI'OIpaHHHUKA, BBIITYKJIBIC W HEBBIITYKJIBIC
MHOTI'OI'paHHHWKH, pa3BépTI<a MHOIr'OrpaHHHKa. HpmMa: N-yrojbHas Ipu3Ma, 'PpaHd U OCHOBAHHSA IIPHU3MBI,
IpsMasi 1 HAKJIOHHAA IPprU3MbI, OOKOBas M IOJTHAS MOBEPXHOCTD MPHU3MBI. HapaJ'[J'ICJ'ICHI/IHeI[, HpSIMOYFOHBHBIﬁ
mapajuieJcnune u €ro CBOICTBA. HI/IpaMI/IZ[aZ N-yrojibHas NUpaMua, 'paHd U OCHOBAHME HNHPAMHUIBI,




Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHUS
OOKOBasi M TMOJHAS TMOBEPXHOCTh MUPAMHUJIBI, IPABMIIbHAS U YCCUEHHAS MUpaMUIa. DJIEMEHTHI TIPHU3MBI U
nupamubl. [IpaBHIbHBIE MHOTOIPAHHHUKHU: TIOHSTHE MPABHIBHOTO MHOTOTPAaHHHKA, MPABHIIBHAS PU3Ma U
MpaBHJIbHAS TUpaMU/ia, TIPaBHIbHAS TPEYroNbHast MUpaMiJia U IIPaBUIIBHBIN TeTpasp, Kyo. [IpeacraBnenne
0O TPaBUIIBHBIX MHOTOI'PAaHHUKAX: OKTa’p, HOJeKadIp ¥ nkocadapyrue CedeHus MpU3Mbl U MUPaMUIbI
75 CuMMeTpus B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIIFHO TOUKH, IPSMOMA, INIOCKOCTH. DJIEMEHTHl CHMMETPUHU
' B IIMpaMHJIax, Tapajienennmenax, IpaBuIbHBIX MHOTOlpaHHUKAX
Brruncnenne 31eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHanu, yrisl. Ilnomans OOKOBOM MOBEpXHOCTH U
76 MIOJTHOW TTOBEPXHOCTH NPSIMOM MPH3MBI, IUIOMIA s OCHOBAaHUN, TeopeMa O OOKOBOI MOBEPXHOCTH MPSMOI
' npu3Mmbl. [lnomane G0KOBOM MOBEPXHOCTH M MOBEPXHOCTH NMPABUIIBHON MUpPaMHIBI, TEOPEMa O IUIOMIAH
yceu€HHOI nupamusl. [Torarie 06 00pEMe. O6BEM MUpaMUAbI, TPHU3MBI
77 ITono6ueIe Tena B mpocTpaHcTBe. COOTHOLICHUS MEXY IUIOMASIMU NTOBEPXHOCTEH, 00bEMaMM MOIOOHBIX
' Ten
11 KJIACC
Kon IIpoBepsiemMblii 3J1eMeHT CONEPAKAHUS
6 I'eomerpus
Hunmuaaprdeckas TOBEpXHOCTb, 00pa3ylole IIIMHAPUICCKON ITOBEPXHOCTH, OCh IHIMHIPHYCCKON
6.1 noBepxHOCTH. [[wmHp: ocHOBaHMS 1 OOKOBas MOBEPXHOCTh, 00Opa3yromas U 0Ch, TUIOMAb OOKOBOH 1
IIOJIHOW TOBEPXHOCTHU
Konndeckass moBepxXHOCTh, 00pa3ylomne KOHUYECKOW IOBEPXHOCTH, OCh W BEPIIMHA KOHUYECKOH
6.2 moBepxHocTH. KOHyC: OCHOBaHWE W BEpIIMHA, oOpasyromas M OCh, IUIOMIaTs OOKOBOH ¥ MONHOU
MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIne U BEICOTa, OCHOBAHUS M OOKOBas IOBEPXHOCTD
6.3 Cdepa n map: neHTp, paguyc, JHaMeTp, IIIOoMmaIb IIOBepXHOCTH chepsl. B3anMHoe pacmonoxenne cdepsl
' ¥ TUTOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe, TIomaab chepsl
6.4 WzobpakeHue Ten BpameHns Ha TUIOCKOCTH. Pa3BépTka nuimmHApa 1 KOHyca
6.5 KoMmOunnammm Tenm BpamleHWsT 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOMO cephl, cdepa,
' BITMCAHHAS B MHOTOT'PaHHUK, FUTH TEJIO BPAIICHUS
6.6 [oustre 06 o0béMe. OcHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYTOIBLHOTO
' nmapaenenumnena u cuencrsus u3 He€. O0bEM uuHIpa, KoHyca. O0bEM mapa U IWIomanb chephl
6.7 INomoGuble Tema B mpocTpaHcTBe. COOTHONIEHHS MEXKIy IUIOMAAAMH IIOBEpPXHOCTEH, 00BEMaMu
' MOJOOHBIX Tel




Kopg

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

CeueHus HuiInHApa (HapaJ'[J'IeJ'[BHO " TCPIICHAUKYIISAPHO OCI/I), CCUYCHUA KOHYCa (napannenLHoe

6.8

OCHOBaHHMIO U IIPOXO/ISIIEE Yepe3 BEPIIMHY), CEUSHHS 1apa

Bektop Ha miockocTd U B mpocTpaHcTBe. CloXKeHHe W BEIYMTaHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
6.9 yncno. PasnokeHue BekTopa 1o TpEM HEKOMILIaHApHBIM BekTopam. IlpaBmiio mapasuienenumesa.

Pemenue 3a1a4, CBSI3aHHBIX C MPUMEHEHUEM IPABHII ICHCTBHIA ¢ BEKTOpaMHU

[IpsimoyronpHas cucreMa KOOpAMHAT B mpocTpancTtBe. KoopauHaTel BekTopa. [Ipocreiimue 3amaun B
6.10 KOOpIMHATaX. YToJ Mexay BekTopamu. CKaJsipHOE MPOU3BEICHIE BEKTOPOB. BhIUKCIIEHHE YTTIOB MEXKIY

IPAMBIMU U TUIOCKOCTSAMHU. KOOpIMHAaTHO-BEKTOPHBIN METOJ [IPH PEILIEHUU T€OMETPUUECKUX 3a1a4

MPOBEPSEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI CPEJTHEI'O OBIIETO

OBPA30OBAHUA
Kon .
DOBEDAEMOro IIpoBepsiemble TPeGOBAHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOM
POBEp o0pa3oBaTeJIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
TpeOoBaHMS

Bragenne MeromamMu J0Ka3aTeNbCTB, AJTOPUTMAMHU DEIICHUS 3a/1a4; yMEHHE
(GbopMynMpOBaTh W ONEPUPOBATh IMOHATHAMH: ONPEJCICHUE, aKCHOMa, TeopeMa,
CIIe[ICTBHE, CBOWCTBO, MPU3HAK, J0KA3aTEIbCTBO, PAaBHOCHIbHBIC (OPMYIHUPOBKH;
NPUMEHSITh HX; yMeHHe (QopMmyiaupoBath o0OpaTHOE H  IPOTHBOIOIOKHOE
yTBePXKACHHE, MPUBOAUTH IPUMEPhl U KOHTPIPHUMEpBI, HCIIOIb30BATH METO[
MaTeMaTHYECKON HHIYKIIMH; IPOBOIUTH IOKa3aTeIbHbIE PACCYKICHUS IPH PELICHHH
3aj1a4, OLCHHBATH JIOTHUECKYIO HPABHIBHOCTh PACCYXICHUIT, yMEHUE ONEPHPOBATH
MOHSTUSIMUA: MHOYKECTBO, ITOJJMHOXECTBO, OIEpaldi HaJl MHOXXECTBAMH; YMEHUE
HCIIOIb30BAaTh TEOPETUKO-MHOXKECTBEHHBI ammapar Juis OMMCAHHUS pPeaibHBIX
MIPOLIECCOB U SIBJICHUH M MPU PEUICHHH 3a/1a4, B TOM YHUCJIE U3 IPYrHX y4eOHBIX
MPEIMETOB; YMEHHE ONEPUPOBATh MOHATHIME: Tpad), CBA3HBINA rpad, AepeBo, LUK,
rpa¢ Ha TUIOCKOCTH; YMEHHE 3a1aBaTh ¥ OIMHCHIBATH Tpadbl pa3IMYHBIMU CITOCOOAMHU;
MCIIOJIb30BaTh rpadbl IPH PEIICHNH 33124

YMeHue onepupoBaTh HNOHATUSAMM: HAaTypajlbHOE YHCIO, LIEJIO€ YHCIIO, CTENEHb C
LEbIM TOKa3aTeJeM, KOPEHb HATypajJbHOW CTENEeHM, CTENeHb C pallOHaJIbHBIM
MOKAa3aTelieM, CTEIeHb ¢ NEHCTBUTENBHBIM ITOKa3aTelleM, JIoTapu(M duicia, CHHYC,
KOCHMHYC M TaHTEHC IMPOM3BOJBHOI'O 4YHCJIa, OCTATOK MO MOIYNIO, PallMOHAIbHOE
YHUCII0, UPPALMOHAIIBHOE YMCII0, MHOYKECTBA HATYpPAJIbHBIX, LIEJIbIX, PAallMOHAJIbHBIX,
JNEeMCTBUTENIbHBIX YHCENT; YMEHHE UCIIOIb30BATh MPU3HAKU AETUMOCTH, HAUMEHbIINHA
o0 menuTens M HaWMEHbIIee o0Iee KpaTHOe, alNropuT™ EBKiMaa mpu pereHnn
3a/1a4; 3HAKOMCTBO C pa3JIMYHbIMU MO3ULUOHHBIMU CUCTEMaMH CUUCIICHHS; YMEHHE
BBITNIOJIHATH BBIYMCIIEHHE 3HAUEHUH U NMPpeoOpa3oBaHMsl BRIPAXKEHUH CO CTEIEHSAMU U
norapudmMamu, TpeoOpa3oBaHMsS IPOOHO-PAIMOHANBGHBIX BBIPAKCHHH; YMEHHUE




Kon
MPOBEPSIEMOT0
TpeOoBaHMS

ITpoBepsieMble TPEOOBAHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOEHUsI OCHOBHOM
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CPeIHEero 001ero 00pa3oBaHusI

ONEPUPOBATh MOHATUSMU: IIOCIEIOBATEIBHOCTh, apu(pMeTHYecKast IPOrpeccus,
reoMeTpuyecKasl — mporpeccus, OeCKOHEYHO  yObIBarollas  IeoMeTpHyYecKas
IIPOrpeccus; yMEHHME 3a7aBaTh IOCIEN0BATEIBHOCTH, B TOM 4YHCIE C IIOMOILBIO
PEKYPPEHTHBIX (OpPMYJ; YMEHHE ONEepUpOBATh MOHSATHAMH: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHUCIIA, MOAYJIb M apryMEHT KOMILIEKCHOIO YHCIa,
¢opMa 3amHMCH KOMIUJIEKCHBIX 4HCeNl (TeOMETpHUecKas, TPUTOHOMETPUUECKas
u anrebpanyeckasl); yMeTb  NPOM3BOIUTH  apuMeTHdYeckue  JIEeHCTBUS ¢
KOMIUIEKCHBIMH YHCJIAMHU; IPUBOIUTH HPUMEPHI HCIOIB30BAHUS KOMIIJIEKCHBIX
4ylCell; ONEpUPOBaTh NOHATUAMU: MaTpuua 2x2 u 3x3, ompeaenuTenb MaTpULLBL,
TFE€OMETPUUECKUN CMBICH ONPENEIIUTENS

VYMenune OonepupoBaTh TIOHATUSAMU panoOHaJIbHEIC, HUppanroHaJIbHBIC,
ITOKa3aTCJIbHbBIC, CTCIICHHBIC, .]'IOI“apI/I(bMI/ILICCKI/IC, TPUTOHOMETPHUYCCKUC YPABHCHUS U
HCPAaBCHCTBA, HX CHUCTEMbI;, YMCHHEC OIICPUPOBATH TIOHATUAMU: TOXIAECTBO,
TOXIECTBEHHOE TIpeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YPaBHEHHUN U
HCPABCHCTB, PaBHOCUJIBHOCTbH ypaBHeHI/Iﬁ, HCPABCHCTB U CUCTEM; YMCHUC PCHIATH
YpaBHCHUA, HCPABEHCTBA W CHUCTCMBI C IIOMOILBIO Pa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHUA, HEPABCHCTBA U CUCTCMBI C IapaMCTpPOM; IPUMECHATH YpPaBHCHUA,
HEpaBCHCTBA, WX CHCTEMbI /IS PEHICHHS MaTeMaTWYecKHX 3afad M 3aJad W3
pa3nMyYHBIX 00JacTel HAYKU U pealIbHON KU3HH

YMeHne OnepupoBaTh MOHATHSIMU: (QYHKIHWS, YETHOCTH (YHKINH, EPUOTUIHOCTD
(YHKIIMHM, OTrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKIIUH, 3KCTPEMYM
(byHKIIMKA, HauOoNblllee W HAaWMEHbIIee 3HAYCHHS (YHKIMHM Ha TIPOMEXKYTKE,
HempepbiBHAsA (YHKIMS, ACHUMIITOTHI Tpaduka QYHKIWW, TIepBas | BTOpas
MPON3BOIHAS (DYHKIIUM, T€OMETPHUYCCKHH W (U3WYECKUI CMBICT TPOU3BOJHOM,
nepBooOpasHas, ONpeAeIEHHBI HHTErPal; YMEHHE HAXOOUTh aCHMIITOTHI Ipaduka
(YHKINH, YMEHUE BBIYHCIATH MPOU3BOMHBIE CYMMBI, IPOWU3BEACHUS, YaCTHOIO U
KOMMO3UIIMK (DYHKIUM, HAXOMUTh YpaBHEHHE KacaTeIbHOW K TpaduKy (QYHKIHH;
YMEHHE HAaXOIUTh IPOM3BOMHBIC JIEMEHTAPHBIX (YHKIHMH; YMEHHE HCIIOIb30BAThH
MIPOU3BOAHYIO JUIA MCCIEAOBAHUSA (PYHKIWN, HAXOAUTH HAHMOONBIINE U HANMEHBIIIC
3Ha4YeHUS (YHKIWIL; CTPOUTH Ipad)Ki MHOTOWICHOB C HCIIOJIH30BAaHHEM arlapaTa
MaTEeMaTHYECKOT'0 aHaJIN3a; IPUMEHSTH IPOU3BOAHYIO ISl HAXOXKICHUS HAWITYUIIIETO
pemIeHUsT B MPUKIAIHBIX, B TOM YHCIIE COMHAIFHO-DKOHOMHUYECKAX U (PU3MIECKIX
3aJadax; HaXOAUTh IUIOMIAIN U 00BEMBI (UTYp C IIOMOIIBIO MHTETpaja; IPHBOAUTE
MpUMEPHl  MAaTEMAaTHYECKOTO MOIETUPOBAHUS C TOMOMIbIO rdepeHIHaTbHBIX
YpaBHEHHUI

YMeHue omepupoBaTh IMOHATUSAMH: Tpaduk (QyHKOUH, oOpatHas (QyHKIuS,
KOMOO3UIUs QPYHKIHHA, TMHEHHAst GYHKINS, KBaApaTHIHAS QYHKIHS, pAllHOHATbHAS
(GbyHKIMS, CTeneHHas (YHKIUSA, TPUTOHOMETPHYCCKHEe (YHKIMU, O0OpaTHBIC
TPUTOHOMETPUUECKHE byHKIMY, noKa3zaresbHast
u norapudmudeckas (QYHKIUW, YMEHUE CTPOUTHh TpadHUKH HW3YYEHHBIX (YHKIUH,
BEIIONHATE TpeoOpa3oBanus TpaduKoB (QYHKIWMHA, HCIIOIB30BaTh TPaduKe s
M3YUYCHUsT TPOIECCOB M 3aBHCHUMOCTEH, MIPU pEIICHUH 3alad u3 IPyruX ydeOHBIX
MIPEAMETOB U 33724 U3 PEaIbHOM )KU3HU; BRIPAXKATh (POPMYITaMHU 3aBUCHMOCTH MEKTY




Kon
MPOBEPSIEMOT0
TpeOoBaHMS

ITpoBepsieMble TPEOOBAHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOEHUsI OCHOBHOM
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CPeIHEero 001ero 00pa3oBaHusI

BEJINYMHAMU; HCITIOJIB30BATh cBOiicTBa
u rpapuxku GYHKIMH JUIA  pelIeHMs ypaBHEHHUM, HEPaBeHCTB U  3a7ay
C TapaMeTpaMM; H300pakaTh Ha KOOPAMHATHOI IJIOCKOCTH MHOXECTBA pELICHU
ypaBHEHUI, HEPABEHCTB U X CUCTEM

YMeHue pemaTh TeKCTOBBIE 3a7jaull pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOLIEHTHI, TOIH
U 4YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTh TOBApOB U YCIYT, HAJIOTH, 3a/a4d U3
00sacTu yrpaBieHHs THYHBIMU U CEMEHHBIMU (PHAHCAMM); COCTABIISTh BBIPAXKCHUS,
YpaBHEHMs, HEPaBEHCTBA U HX CHCTEMBl II0 YCIIOBUIO 3aJadM, MCCIEN0BaTh
MOJlydeHHOE pELIeHHE M OIEHUBATh IPaBAONOAOOHOCTh pPE3yIbTAaTOB; YMEHHE
MOJEIUPOBaTh PEaIbHBIE CUTYallMU Ha S3bIKE MATEMATUKU; COCTABJIATh BBIPAXKEHMUS,
YpaBHEHMs, HEPaBEHCTBA W HX CHCTEMBl II0 YCJIOBUIO 3aJaud, HUCCIEN0BATh
IIOCTPOCHHBIE MOJETH C UCIIOIB30BAaHUEM ammapaTa anreOpbl, MHTEPIPETHPOBATD
IIOJIyYEHHBIH pe3ysbTar

YMeHue onepupoBaTh NOHATUSAMHE: CpeiHee apu(hMeTHIeCKoe, MeIiaHa, HauOoJIbIIee
¥ HaMEHbIIIee 3HAUYCHMS, pa3Max, JUCIIePCHsl, CTAHIAPTHOE OTKIIOHEHNUE YHCIIOBOIO
Habopa; yMeHUE H3BIEKATh, HHTEPIPETUPOBATE HHPOPMAIIHNIO, MTPEACTABICHHYIO B
TabIuIaX, Ha TUarpaMMmax, rpaduKax, OTpa)karollyro CBOMCTBA PeaTbHBIX MPOIIECCOB
U SBICHWH; MPENCTABIATH WHGOPMAIIMIO C TIOMOIIBIO TaONHIl W IUarpam;
HCCIIEIOBATh CTATHCTHUECKHE JAaHHBIC, B TOM YHCIIE C MMPUMEHEHUEM IpaHuecKux
METOOB M DJJIEKTPOHHBIX CPEACTB; TIpad)UUecKd HCCIENOBATH COBMECTHEIC

HaOJII0ACHHS C TIOMOIIBIO THAarpaMM PacCEUBAHISI M IMHEIHON perpeccin

YMeHHe OmnepupoBaTh IMOHATHSIMHU: CIyYalHBIA ONBIT M CIy4YailHOe COOBITHE,
BEpOSITHOCTh ~ CIIy4alfHOrO  COOBITHS; yMEHHE BBIUHCIATH BEPOSTHOCTH C
WCTOJIB30BAHNEM TpapUUECKUX METOOB; MPUMEHATH (QOPMYJIBl CIOKEHHUS U
YMHOXKEHHUSI BEPOSTHOCTEH, (OpPMYITy MOTHOW BEpOSITHOCTH, (hopmyny bepryrm,
KOMOWHATOpHBIE (haKThl U (POPMYJIBI; OIIEHUBATH BEPOSITHOCTH PEajbHBIX COOBITHIA;
YMEHHE OIepUpOBaTh IOHATHSAMHU: CIydaiiHas BENWYHMHA, paclpeaereHue
BEPOSITHOCTEH, MATEMAaTHUECKOE OKHUIAHUE, AUCIEPCHS U CTAHAAPTHOE OTKIOHEHUE
CIlyJaifHOW BENWYHMHBL, (DYHKIUH pacIpelelieHus W IUIOTHOCTH PaBHOMEPHOTO,
MMOKA3aTeNIFHOr0 M HOPMAJIBHOTO paclpeleleHnuii; YMEHHE HCIIOIb30BaTh CBOMCTBA
W3YYCHHBIX paclpelelIeHui s pelIeHus 3a/1a9; 3HAKOMCTBO C MOHSTISIMA: 3aKOH
OOINBIINX YMCEII, METOIBI BHIOOPOYHBIX HCCIICIOBAHU; YMEHIE IIPHBOANUTE TPUMEPHI
MIPOSIBIICHHST 3aKOHA OOJNBINUX YHCEN B IPHPOAHBIX H OOIISCCTBEHHBIX SIBICHIIX;
YMEHHE OIEpPUPOBATH MOHATHSIMU: COYETaHWE, IMEPECTAaHOBKA, YUCIO COUYETAHUH,
YHCIIO MePeCTaHOBOK; OMHOM HEI0TOHA; yMEHUE TPUMEHATH KOMOWHATOPHBIE (DAKTHI
U PacCy>KACHUS IS PEIICHUs 3a/1ad; OICHHBATH BEPOATHOCTH PEATBbHBIX COOBITHIA;
COCTaBIISITH BEPOSTHOCTHYIO MOJIETh ¥ MHTEPIPETHPOBATH NOXYUCHHBIH pe3yIbTaT

VYMeHne onepupoBaTh IOHATHSAMHU: TOYKa, MpsiMas, INIOCKOCTb, IIPOCTPAaHCTBO,
OTPE30K, JIy4, BETUUMHA yTia, IUIOCKUI yroil, ABYTPaHHBIA Yroil, TpEXTpaHHbIN yroil,
CKpEIIMBAIOUINECS TPSIMbIC, MApPAIEIBHOCT U MEPIEHINKYISIPHOCTh NPAMBIX H
IJTOCKOCTEH, Yroidl MEXIY MNPSAMBIMH, YIOJI MEXAY MPSIMOA M IIJIOCKOCTBIO, YrOJ
MEXAY IUIOCKOCTSMHM, PACCTOSHHE OT TOUYKH N0 IUIOCKOCTH, PAacCTOSHHE MEXIY
TIPSIMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTSIMHU; YMEHHE HMCIONb30BATh MPH PEHICHUN




Kon
MPOBEPSIEMOT0
TpeOoBaHMS

ITpoBepsieMble TPEOOBAHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOEHUsI OCHOBHOM
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CPeIHEero 001ero 00pa3oBaHusI

3a7a4 U3y4eHHbIe (aKThl U TEOpeMbl TUIAHHMETPUH;, YMEHHUE OLCHUBATH Pa3Mepsbl
O00BEKTOB OKpY’KAaloLIero MHpa; CTPOUTh MaTeMaTH4eCKHe MOJEIH C IOMOIIBI0
TeOMETPUYECKHX TOHATHH WM BEJIMYMH, pelllaTh CBA3aHHBIE C HUMH IMPAaKTHYECKHE
3aauu
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YMeHue omepupoBaTh HOHATHSAMHU: IUIOm@ns  (UTYpel, 00BEM  GUTrypsI,
MHOTOTPaHHMK, IIPABWIIbHBIA MHOIOTPAaHHUK, CEYEHHE MHOTOTpaHHHKa, KyO0,
napajuieeune], Npu3Ma, mupamMuaa, GUrypa u MoBEpXHOCTh BPAIICHUS, IIUIUHID,
KOHYC, map, cdepa, miomaab chepsl, MIOmaab MOBEPXHOCTH MUPAMUIBI, TPU3MBI,
KOHyca, IMJINHJpaA, 00bEM Ky0a, MPsIMOYTOJNBHOTO Mapaulesenunesa, MHpaMuIs,
NpU3MBI, HWIMHAPA, KOHYyCa, IIapa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHHUS KOHYCa U
IUIMH]pA, MapajjelabHble OCH HWIM OCHOBAaHHUIO, CEYCHUE Iapa, IJIOCKOCTb,
Kacarormasics cepsl, IIUINHIPA, KOHYCa; YMEHHE CTPOUThH CEICHNE MHOTOTPaHHHKA,
M300pakaTh MHOTOIPAHHHUKH, (QUTYPBI  TOBEPXHOCTH BPALICHHS, UX CEYCHHS, B TOM
YHEciIe C TIOMOIIBIO0 AJIEKTPOHHBIX CPEACTB; YMEHHME IIPUMEHSTH CBOWCTBA
TFEOMETPUYECKUX (QHUTYpP, CAMOCTOSTEIBHO (hOPMYITHUPOBATH OIPEACICHUS N3yIaeMbIX
¢Guryp, BBIIBUTATh TUIIOTE3bl O CBOWCTBaX M MPH3HAKAX FCOMETPHYECKUX (UTYD,
00OCHOBBIBATH MJIM OIPOBEPraTh UX; yMEHHE MPOBOAUTE KJIACCH(UKAIMIO (PUTYD TIO
pa3IMYHBIM IPU3HAKAM, BBIIOIHATH HEOOXOAUMBIE HOMOTHUTEIbHBIE TIOCTPOCHUS
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YMeHHe ONepupoBaTh MOHATHAMH: [BHXKCHHE B MPOCTPAHCTBE, MapaulelIbHbIH
HEepPeHOC, CUMMETPHUS Ha MJIOCKOCTH U B MPOCTPAHCTBE, [TOBOPOT, MPeoOpa3oBaHue
noj100us, MoI00HbIC (PUTYPBI; yMEHHE PaCIIO3HABAThH paBHbBIC M TOJJOOHBIC PUTYPHI, B
TOM 4YHCIIE B IPUPOJAE, MCKYCCTBE, apXUTEKTYpPe; MCIIOJIb30BaTh I'€OMETPUYECKHE
OTHOLICHHS TPH PEIICHUH 3a/iay; HAXOAUTbh TEOMETPHUYCCKUE BEIMYHMHBI (IJIHMHA,
yroi, IIomaab, 00bEM) MPU PEIICHUH 3a7ad W3 JPYTUX Y4eOHBIX MPEIMETOB U U3
peaNbHOI JKU3HH; YMEHHE BBIYHCISATH [E€OMETPUYECKHE BEIWYMHBI ([UTHHA, YTOJ,
wiomaap,  o0bEM,  IUIOM@Ab  [OBEPXHOCTH),  HCIONB3Yysl  H3y4CHHBIC
(GbOpMyIbI U METOIBI, B TOM 4YHMCJIE: IUIOIIA[b ITOBEPXHOCTH MHUPAMHIBI, MPU3MBL,
KOHYCa, IWIMHIPA, TUIOMaab chepbl; 00BEM KyOa, IPSIMOYTOIBHOTO NapajlIe/euIea,
MHPaMHE/IBL, IPU3MBIL, IIMIAH/PA, KOHYCA, Iapa; yMEHHE HAaXOAUTh OTHOLICHHE 00hEMOB
TTOTOOHBIX (UTYP
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YMeHue omnepupoBaTh MOHATUAMU: IPAMOYIOJIbHAsg CHCTEMa KOOpIUHAT, BEKTOp,
KOOpAMHATHI TOUKU, KOOPAUHATH BEKTOPA, CyMMa BEKTOPOB, IPOM3BEIEHHE BEKTOPA
Ha YHCJIO, Pa3JIoKEHHE BEKTOpa 1o 0a3mcy, CKaJspHOE MPOM3BEICHHE, BEKTOPHOE
MIPOM3BEICHUE, YIOl MEXIY BEKTOpPaMU; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U KO-
OpAMHATHBIA METOJ Ul PEelIeHUs] TE€OMETPUUECKUX 3aJlad U 3a7ad APYTUX yuyeOHbIX
MIPEIMETOB
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YMeHHe BBIOUPATh MOIXOMSIIUNA METOA JJIs pEIICHUs 3aJayd; IOHUMaHHe
3HAYUMOCTH MAaTEMAaTHKH B U3yYCHWH MPHPOIHBIX W OOIIECTBEHHBIX IMPOICCCOB H
SIBJICHH; YMEHHE PACIO3HABAThH IMPOSBIICHWE 3aKOHOB MAaTEeMAaTHKU B HCKYCCTBE,
YMEHHUE MPUBOUTH MPUMEPHl MaTEeMaTUIECKUX OTKPBITUMA POCCHICKOW M MUPOBOM
MaTeMaTHYECKONU HAYKH

INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA EI'D 11O MATEMATHUKE




Kopg

HpOBepﬂeMbIﬁ IJEMEHT COACPKAHUI

1 Uwcna ¥ BEIYUCICHUS
1.1 |HarypanbeHble u nemnble uncina. [[pu3Haky AeTMMOCTH LENbIX YHCET
Panmonanshbie uucna. OOBIKHOBEHHBIC W JECATHYHBIC IPOOM, MPOICHTHI, OECKOHEYHBIC
12 MEPUOANICCKUE TPOOH
Apudmernuecknil KOpeHb HATypalbHOU cTeneHu. JlelcTBUS C apuMETUYECKUMH KOPHSIMU
13 HaTypaJIbHOI CTeNeHH
1.4 | Crenens c 1ensIM nokaszareneM. CTeNeHs ¢ palioHaIbHBIM IoKa3zaTeneM. CBOICTBA CTENeHU
15 CuHyC, KOCHHYC M TaHICHC YHCIIOBOrO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHTCHC
YHCIIOBOI'O aPryMEHTA
1.6 |Jlorapudm uncna. JlecsTHUHBIC U HATYypaJIbHBIE JIOTapH (MBI
HelictButenpHple 9ncia. ApupMeTHIecKHe OIepanmuyd ¢ JCHCTBUTEIBHBIMH YHCIIAMH.
1.7 |IIpubmok€HHBIE BBIYMCICHHS, IpaBHJIa OKPYIVICHUS, MPUKUIKA W OICHKA pe3yibTaTa
BBIUMCIICHUN
1.8 [IIpeoOpazoBaHue BBIpaKESHHIA
1.9 |KommnekcHble uncia
2 YpaBHEHUS U HEPABEHCTBA
2.1 |Uensie u npoOHO-paniioOHAIbHBIC YPAaBHEHUS
2.2 |MppaunonaibHble ypaBHEHUS
2.3 | Tpuronomerpuueckue ypaBHEHUs
2.4 |IlokaszarenpHBIC U JIOTAPH(PMAYECKUE YPABHEHHUS
2.5 |Lensie u npobHO-panoHaIbHBIC HEPABEHCTBA
2.6 |MppaunonaipHble HepaBeHCTBa
2.7 |IlokasarenpHBIC U JOrapu(pMUIECKHIE HEPABEHCTBA
2.8 | Tpuronomerpuueckue HepaBeHCTBA
2.9 [Cucrembl 1 COBOKYIITHOCTH ypaBHEHUM U HEPABEHCTB
2.10 |YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTpaMHu
2.11 [Marpuua cucreMsl JMHEHHBIX ypaBHEeHUM. OnpeaenuTens MaTpULbl
3 OyHKImN 1 rpaguKn
31 Oynknus, crnocodbl 3ananus Gynkiuu. ['paduk QyHkiuu. B3zaumHO 00paTHBIC (DYHKIIVH.
' Yéruwie n HeuTHBIC GyHKIMH. [lepruomudeckre GyHKIHHA
OO6nacTe ompemeneHUs ¥ MHOXKECTBO 3HaueHWH (yHkumu. Hymm ¢ymkmum. [IpomexyTkn
3.2 |3HaKomocTosHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (yHKIHH. MaKCHMyMbl W MHHHMYMBI
¢yskin. Hanbonbiiee m HanMeHblee 3HaueHNe QYHKIMH Ha IPOMEXKYTKE
33 CrereHHast (QyHKIHMS C HATypaJdbHBIM W LETBIM TIOKa3aTeneM. EE cBoiicTBa W rpaduk.
) ColicTBa 1 TpaduK KOpHs N-OH CTETeHN
3.4 | Tpuronomerpuieckue QYHKINU, UX CBOHCTBA U TpadUKU
3.5 |Iloka3zarenpHas u norapudmudeckas QyHKIMH, HX CBOUCTBA U rpaduKu
Touku paspbiBa. AcHMNTOTHI TpadukoB QyHKIUH. CBoWCTBa (YHKIMH, HENIPEPHIBHBIX HA
3.6 OTpe3Ke
3.7 |IlocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHNUS TIOCIEIOBATEILHOCTEH
3.8 | Apudpmerndeckas u reoMeTpruecKas mporpeccur. @opMyia cI0KHBIX MPOIIEHTOB




Kopg

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

4 Hauana MaTeMaTH4ecKoro aHanmsa
4.1 |IIpousBomnas ¢pyHkimu. [Ipon3BoAHbIE 37€MEHTAPHBIX QYHKIIUN
[IpumeHeHne MPOU3BOMHON K HCCIENIOBAHUIO (DYHKIMHA Ha MOHOTOHHOCTH M DKCTPEMYMBI.
42 HaxosxaeHne HauOoIbIIEro 1 HaMMEHbIIETo 3HaUeHUs (PYHKIIMU Ha OTPE3Ke
4.3 |IlepBooOpasnas. MuTerpan
5 MHO)XecTBa U JIOTHKA
5.1 | MHoxecTBO, onepaluy Hax MHOKecTBaMu. JluarpaMmsl Ditnepa — Benna
5.2 |Jloruka
6 BeposiTHOCTh 1 cTaTHCTHKA
6.1 |OmnucarenpHas CTaTUCTHKA
6.2 |BeposTHOCTB
6.3 |KomOunartopuka
7 I'eomerpus
7.1 | Durypsl Ha MIOCKOCTH
7.2 |IIpsaMble U IUIOCKOCTH B IPOCTPAHCTBE
7.3 |MHororpanHuku
7.4 |Tena u noBepXHOCTU BpAILLEHUS
7.5 |KoopnuHaTel 1 BEKTOpEI
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