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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma yweOHOro kypca «l'eomeTpus» Ha YpPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHMsI COCTaBJICHA HA OCHOBE TOJOXKEHUN U TpeOoBaHMI K pe3yiabTaTam
OCBOGHHUSI Ha 0a30BOM YypOBHE CpEIHEro 00pa30BaTEIbHONW MPOTPaMMBI,
npenacrasieHHbix B ®I'OC OO0, a Takxke ¢ y4éTOM KOHLENLIHUH MPENoIaBaHUs
yueOHOro Kkypca «l'eomerpusi’» ¥  HpOrpaMMbl  BOCIHMTaHUSA MAOY
[TepeBanosckoi COILI.

CBS13b C PABOYE TIPOI'PAMMOM BOCITUTAHMS LIKOJIbI

Peanuzanus BOCIUTATENBHOIO TMOTEHIIMATIA YPOKOB reoMeTpuu (ypouyHOM
JEATCIIbHOCTH, AayJUTOPHBIX 3aHATHH B paMKax MaKCHMAJIbHO JIOMYCTUMOM
y4eOHOM Harpy3KkH) MpeayCcMaTprUBaeT:

- MaxkCUMaJbHO€ HCIIOJIb30BaHUE  BOCHUTATENIBHBIX  BO3MOKHOCTEH
COJICp’KaHHUsl ypOKOB Juisi  (OpMUpPOBaHMS y OOyYalOIUXCS POCCUMCKUX
TPAIUIMOHHBIX  JYXOBHO-HPAaBCTBEHHBIX U  COIMOKYJIBTYPHBIX IIEHHOCTEH,
POCCHIICKOTO UCTOPUYECKOTO CO3HAHUSI HA OCHOBE MCTOPHUYECKOTO MPOCBEUICHMUS;
10JI00pP COOTBETCTBYIOLIETO COJEpPKAHUS YPOKOB, 3aJaHHil, BCIIOMOTaTeNIbHBIX
MaTepHayioB, TPOOJIEMHBIX CUTYAIMH JIJIs1 OOCY K ICHUI;

- BKJIIOYEHUE B COJEPKAaHUE YPOKOB IIEJIIEBBIX OPUEHTHPOB PE3YJIHTATOB
BOCITUTAHUs, UX YUET B ONPEJCIICHUH BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHSITHIA;,

- BBIOOp METO/IOB, METOJAMK, TEXHOJOTHH, OKA3bIBAIOIINX BOCIHTATEILHOE
BO3J/ICIICTBUE HA JINYHOCTh B COOTBETCTBUM C BOCIUTATEIbHBIM UIECATIOM, LEIbIO U
3alayaMyd  BOCHHUTAaHUS, II€JIEBBIMA OPUEHTHUPAMHU Pe3yJbTaTOB BOCHHUTAHUS;
peanu3anuio NPUOPUTETa BOCIIUTAHUSA B YUEOHOU e TENbHOCTH;

- TpUBJCYCHHE BHHMaHUS OOy4YalOIIMXCA K LEHHOCTHOMY AacHeKTy
M3y4yaeMbIX Ha YpOKaX TMPEIMETOB, SBJICHUM U COOBITHI, WHUIMUPOBAHUE
00CY>X/IeHH1, BBICKAa3bIBAHUN CBOETO MHEHMs, BHIPAOOTKH CBOErO JIMYHOCTHOTO
OTHOIIICHUS K U3y4aeMbIM COOBITHSM, SIBICHUSIM, JIUIIAM;

-  NPUMEHEHHE  HUHTEpPAaKTUBHBIX  (GopM  ydyeOHOW  pabOTBI  —
WHTEJUICKTYalIbHBIX, CTUMYJHMPYIONIUX TMO3HABATEILHYI0 MOTHBAIIUIO, HTPOBBIX
METOJMK, JUCKYCCUH, JaloNUX BO3MOXHOCTh TPHOOPECTH OIBIT BEICHUS
KOHCTPYKTUBHOTO JHAJIOTa; TPYMNIOBOM pPabOThI, KOTOpas Y4YUT CTPOUTH
OTHOIIEHUSI U JIEWCTBOBATh B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO
MBIILJICHUS;

- moOyxaeHne oOydJaronuxcsi coO0JIt01aTh HOPMBI TOBEJEHUS, IMpPaBHIIa
OOLIEHUS CO CBEPCTHUKAMU U NIEAArOrM4eCKUMU PabOTHUKAMH, COOTBETCTBYIOLIUE
YKJIaAy IIKOJIbI, YCTAHOBIIEHUE U TIOJJIEPKKY TOOpOKeIaTeaTbHOM aTMoc(epsl;

- OpraHu3alyi0 HACTaBHMYECTBA MOTHUBUPOBAHHBIX M JPYIUPOBAHHBIX
oOy4Jarommxcs HaJl HEYCIEBAIOIIUMH OJHOKIACCHUKAMH, B TOM YHUCJIE C OCOOBIMU
o0pa3oBaTeIbHBIMU  MOTPEOHOCTSIMHU, JIAIOIIET0  OOYYaIOMMMCS  COI[UATIBHO
3HAQYMMBIH OMBIT COTPYTHUYECTBA U B3AUMHOM ITOMOIIIH;



- WHULIUHMPOBAHUE U TMOJJEPKKY HCCIEIOBATEIbCKON JEATEIbHOCTH
oOy4Jaronuxcs, MJIAaHUPOBAHUE M BBIMOJHEHUE WHAUBUAYAIbHBIX U TPYIIOBBIX
MIPOEKTOB BOCIIUTATEILHON HAITPaBICHHOCTH.

PesynbraThl enuHCTBa Y4eOHOW W BOCHUTATEIBHOM  JEATEIHLHOCTH
OTpaXkeHbI B pazjelsie paboueld mporpaMmbl «JIMYHOCTHBIE PE3yNbTaThl U3YUECHHUS
yueOHoro kypca «['eomeTpusi» Ha ypoBHE OCHOBHOT'O 00ILIET0 00pa30BaHUs.

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO

o0miero o0Opa3oBaHMsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IMKJIA.
[lockonbKy  JIOTMUECKOE€  MbIIUIEHHE,  (opMHUpyeMOe NpU  HU3YYEHUU
00y4alOIUMUCS TOHATUHHBIX OCHOB T'€OMETPHUH, MPHU JT0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IPU PEIICHUH T'€OMETPUUYECKUX
3aa4, YMEHHME BBIJIBUIaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOr'0 LHMKJIA, B YaCTHOCTU
dbuznyecKkux 3aaad.

[lenas ocBoeHUs1 mporpaMMbl y4eOHOro Kypca «l'eomeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopmaTrka»  yepe3  OOECleUYeHHE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenuUIHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIIEUTHOTO MPodheCCUOHATBHOTO
o0pa30BaHMsl, CBI3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHBIMM 3a3JlayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMAaTHUYECKMX MOJAEINSIX, MO3BOJISIIOUIMX ONUCHIBATH M HM3y4yaThb
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUH;

dbopMupoBaHHe  yMEHHUS ~ BIAJE€Th  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TEOpHUM, (pOpMHpPOBAHME MOHHMMAHUS POJIM AKCUOMATUKH IIPU
IIPOBEJCHNUN PACCYXKIACHUM;



dbopMupoBaHHEe yMEHMs BIaJE€Thb METOJAMHU JI0KA3aTE€IbCTB U AJTOPUTMOB
peIIeHMs, YMEHHUS WX TPUMEHSATh, MPOBOJUTH JOKAa3aTeIbHBIC PACCYKICHHS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3a/a4 U 3a]1a4 C IPAKTHUYECKUM COJICPKAHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTebCTB  IPH
000CHOBaHUU MaTEMAaTUYECKUX YTBEPKIECHUN U POJIU aKCUOMATHUKH B MTPOBEJICHUU
JEAYKTUBHBIX PaCCyKICHUN;

pa3BUTHE ¥ COBEPIICHCTBOBAaHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromuXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATLHONH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPHUUECKUX TIOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pPEabHBIX JKMU3HEHHBIX CUTYalMSIX W TPHU W3YUCHUU IPYTHUX
y4€OHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEAOBAHMS IOCTPOCHHBIX MOJENEH,
MHTEPIIPETALNY OTyYEeHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannuku», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHSTUSMWY», PEIICEBAHTHBIMH T€OMETPUM Ha YIiayOJIEHHOM YpOBHE OOydYeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX yMEHUN  pacmpenensercs He TOJbKO  T0
CoJlep KaTeNIbHBIM JIMHHSM, HO M 10 TogaMm oOyuenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
IPOrpaMMBbI, paclpeAeNEéHHbIM 0 TOoJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHITUITHAIBHBIM BOIIPOCAM O00yYarOIIHECs
oOpamiaiuch HEOAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTFOICHUEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX TPECTABICHUN 00YyJarOIIUXCs, PACIIUPSS U YTITyOssis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTelIbHBIX MporpamMM, OO0eCHeuuTh YIIIyOJIEHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yaéToM BbIOOpa Oynmymied mpodeccuu, oOecnednBas MPEEMCTBEHHOCTh MEXKITY
o01muM 1 npodeccuoHaTbHBIM 00pa30BaHUEM.



Ha wusyuenue yueOHOro kypca «I['eomerpusi» Ha YriIyOJEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmo), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemMBarOMINXCA
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJIeIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpajAp, MapajuleenuIe],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsIMOWU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NePHEeHIUKYISIpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOTO yria. TeopeMbl KOCUHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienunier, NOPSAMOYIOJIBHBIM — MHapajulelenune];] ¢  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
NIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIpaHHUKM: IpPaBWJIbHAs IpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTHM M IOJHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyio. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOICTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpaslIOKEHUHM BEKTOpa IO TpEM
HEKOMILUIaHApHBIM  BekTopaM. I[IpsiMmoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWJIMHAP, ONHMCaHHas okojio wwiuHapa. Ilepeceuenue cdepsl U mapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHOW B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIOIIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO YW TEPHEHAMKYJISIPHO OCH), CEUYEHHUs KOHyca (mapasuiesibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauud Haja BEKTOpaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEpPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHWCKOro  OOLIECTBAa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBMM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHUM HAyKH W JEATEIIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHU, pacCyXI€HU, BOCIPUUMUYHUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE TMHUTAHHUE, COATAHCHPOBAHHBIA PEXKUM 3aHITHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUIO HA MPOTSIKEHHM BCEH KU3HU, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMAIbHO-IKOHOMHUYECKUX IPOIIECCOB Ha COCTOSHHUE MPHUPOJHON M COIMAIbLHOU
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA M 3HAYUMOCTH [UJI1 Pa3BUTUS UMBUJIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHMSI, KPUTEPUHU TTPOBOIUMOTO aHAIH3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, Mpejiaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTEIIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPIKICHUI
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHpOBATh TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoOBaTh OOOOIIEHHS U BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHUS O €TO PA3BUTHHU B HOBBIX YCIOBHUSAX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMAaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHQPOPMAIMIO PA3TMYHBIX BHUAOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY’KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUS Pe3yNbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenesTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4acThb pabOThl H
KOOPJIMHUPOBAaTh CBOM JEHUCTBUSA C JPYTMMH 4YIEHaMH KOMAaH[blI, OLICHUBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHUIBl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHUSMH, COOTBETCTBYIOLIMMHU BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
npolecce IMOMCKAa pEeUIeHHsT MaTeMaTH4eckH  c(hopMynnpoBaHHOU
mpoOIeMbl, MOJEIUPOBATh peajbHbIE CUTyallUd Ha SI3bIKE T€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OTEPUPOBATh MOHSATHUSIMH, CBS3aHHBIMU C IUIMHAPUYECKOMH,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TE€JIAMH BPAILLCHUS: [IWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TE€J BpAaIlCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAaIllCHHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OIEpallu HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUH,
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS] CEYEHU: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3a/1aHbl B IBHOM U HESBHOU (hopMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIIOJIb30BAHUEM TIE€OMETPHUUYECKUX TIOHATHM U TEOpeEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
1 BBenenue B ctepeoMeTpuio 23 1 https://math-ege.sdamgia.ru/
) B3aumHoe pacnosiokeHne npsmMbIX B 6 1 https://math-ege.sdamgia.ru/
MIPOCTPAHCTBE
3 [TapamienbHOCTh MPSAMBIX U INIOCKOCTEH B 3 https://math-ege.sdamgia.ru/
MIPOCTPAHCTBE
4 [MeprieH AMKYJIIPHOCTD MPSIMBIX 25 https://math-ege.sdamgia.ru/
MJIOCKOCTEN B MPOCTPAHCTBE
5 VB 1 PACCTOSHHS 16 1 https://math-ege.sdamgia.ru/
6 MHOTOrpAHHHKE 7 1 https://math-ege.sdamgia.ru/
7 BeKTOpBI B IPOCTPAHCTRE 12 https://math-ege.sdamgia.ru/
3 [ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS 5 5 https://math-ege.sdamgia.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (witcpp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
1 AHaMTHYeCcKas TeOMETPUs 15 1 https://math-ege.sdamgia.ru/
) [ToBTOpEeHHUE, 0000IIEHNE 1 15 1 https://math-ege.sdamagia.ru/
cucTeMaTu3alus 3HaHui
3 OGBEM MHOTOrPAHHUKA 17 1 https://math-ege.sdamgia.ru/
4 Tena Bparnerus 24 1 https://math-ege.sdamgia.ru/
5 [Tinomamy moBepXHOCTH U 00BEMBI 9 1 https://math-ege.sdamgia.ru/
KPYTJIBIX TEJ
6 TIBHKeHHS 5 1 https://math-ege.sdamgia.ru/
7 [ToBTOpeHue, 06001IeHNE 1 17 5 https://math-ege.sdamgia.ru/
CHCTEMAaTH3aINsI 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThbI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OcHOBHBIE TpaBUIIa N300pAXKECHUS HA

PUCYHKC IIJIOCKOCTH, MapaAJUICIIbHBIX ITPAMBIX

(OTpe3KoB), cepeIMHbI OTPE3Ka

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

[lonsATHA cTepeoMETpHUH: TOUKA, IPsIMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300paKeHUs Ha PUCYHKE
INIOCKOCTH, MAapalJICIIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

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

[TonsATHS: TIEpeceKaroIuecs MIOCKOCTH,
MePECeKAIOIINECs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaromecs mpsmas ¥ miocKoCTh;
MOJTYTTPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOINUX 00HEKTOB

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

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

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

MHororpaHHuKH, U300pakeHUE
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX O0HEKTOB

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

AKCHOMBI CTEPEOMETPUH U ITEPBBIE
CJIEJICTBHS U3 HUX

https://math-ege.sdamgia.ru/
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AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBHS U3 HUX

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

AKCHOMBI CTEPEOMETPHH U TIEPBBIC
crneactBus u3 HUX. CocoObl 3aaanus
MPSAMBIX U INIOCKOCTEMN B IMIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

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

10

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u

IIPU3MBbI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300paxkeHue nmepeceueHus MoMTydeHHBIX
IJIOCKOCTEN. PackpamBaHue MOCTpOEHHBIX
CEUCHUM Pa3sHbIMH IBETAMU

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

11

N300paxenune cedyeHuit mupamMuabl, Kyoa u

IIPU3MBI, KOTOpBIE IPOXOAT uepe3 ux peéopa.

N300paxkeHue nmepeceueHus MoITydeHHBIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUYeHUM Pa3HbIMH IBETaAMU

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

12

N300pakeHne ceueHuil mupaMubl, Kyoa u

MIPU3MBbI, KOTOpBIE TPOXOAT uepe3 ux peéopa.

N3o0paxkeHue nepeceueHust moayueHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTPOEHHBIX
CEUYeHUM Pa3HbIMH IBETaAMU

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

13

N300paxenune cedyeHuit nmupamuibl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

N3o0pakeHune nepeceueHust moaydeHHbIX
IIJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CeYeHUM Pa3sHbIMH IBETaAMU

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

14

MeTton ClIeaoB O MMOCTPOCHUMA CcedeHUI

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

Meroa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHrid NpMbIX U
IIJIOCKOCTEN

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

16

Mertopa cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

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

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha p&opax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh 11aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TOouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

MIPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

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

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

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

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

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

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
IJITAHUMETPUH U CTEPEOMETPUH

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

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

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

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapajutenpHbIe IPsIMBIE B IIPOCTPAHCTBE

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

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
MIapAJUIEIIBHBIX IPSAMBIX IIJIOCKOCTBIO

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

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHbBIE
CBOMCTBA MapaJlIeIbHOTO POEKTUPOBAHUS.
N3006paxenue pazHbIx Guryp B
NapajuIeIbHON IPOEKIINU

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

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

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

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

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

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJUIeIbHOCTH MIPSIMON U TUIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U

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

31

32

33

34

I'eomeTpuueckue 3aaun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceuenus, TPOXOASILETO Yepes
JAHHYIO IPSIMYIO HA YepTekKe U
MapajyIeIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napasenenumnena. CBoicTra
napajuieJienuIea 1 mpu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IUIOCKOCTEH

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

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

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

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

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlSIHIGfI
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

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

36

CaolicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpeceueHus Ipu
MepeceyeHny JIByX MnapajiesbHbIX
IIJIOCKOCTEM TpEThen

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

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MEPECEUEHUH MPSMOI ¢
JBYMsI TapaJIJIEIbHBIMU TNIOCKOCTSMHU

https://math-ege.sdamgia.ru/
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[ToBropenue: Teopema [Tudaropa Ha

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

38
IUIOCKOCTH
39 [ToBTOpEHUE: TPUTOHOMETPHS https://math-ege.sdamgia.ru/
OPSIMOYTOJIBHOTO TPEYrOIbHUKA
40 CBoiicTBa Kyba ¥ MPSIMOYTOJIBHOIO https://math-ege.sdamgia.ru/
napasuiesnenureaa
a1 Berurcienue JyIMH OTPE3KOB B KyOe U https://math-ege.sdamgia.ru/
HPSMOYTOJIbHOM TapaijiesIeHIe/1e
[MeprieHAMKYIIIPHOCTH MPSIMOH U TIIOCKOCTH. https://math-ege.sdamgia.ru/
42 [Ipu3Hak nepneHANKyJIIPHOCTH IPSIMOU U
IUTOCKOCTH
[eprieHAUKYIAPHOCTH MPSMOM U IJIOCKOCTH. https://math-ege.sdamagia.ru/
43 [Tpu3HaK NepreHUKYISIPHOCTH MPSIMOH U
IUTOCKOCTH
Teopema o cyiiecTBOBaHUU U https://math-ege.sdamagia.ru/
44 SIMHCTBEHHOCTH MPSMOIi, IPOXOISIICH
4epe3 TOUKY MPOCTPAHCTBA U
HEPIEHIUKYIIPHON K TUIOCKOCTH
45 [T1ocKOCTH ¥ EPIICHIUKYIISIPHBIC UM https://math-ege.sdamgia.ru/
OpsSIMbIe B MHOTOTPAaHHUKAX
16 [T10cKOCTH ¥ MIEPIICHIUKYIISIPHBIC UM https://math-ege.sdamgia.ru/
NpsIMbIe B MHOTOTPAaHHUKAX
47 [epnienaukynsap u HaknoHHas. [Toctpoenue https://math-ege.sdamgia.ru/
HEPICHIUKYIISAPA U3 TOUYKU Ha MPSIMYIO
48 [Mepnienaukysip U HakIoHHasA. [locTpoeHue https://math-ege.sdamgia.ru/
HEPICHIUKYIISAPA U3 TOUYKU Ha MPSIMYIO
49 Teopema o TpEx meprneHAUKYJIsIpax (mpsMast https://math-ege.sdamgia.ru/

1 oOpartHas)
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Teopema o Tpéx nepneHAUKYIspax (mpsamas

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

>0 u oOpartHas)
51 VYToa MeXIy CKPEIIUBAIOIIUMHUCS TPSIMBIMU https://math-ege.sdamgia.ru/
59 [Touck neprneHANKYISIPHBIX MPSIMBIX C https://math-ege.sdamgia.ru/
MIOMOIIBIO MEPICHIUKYIISPHBIX TIOCKOCTEH
53 OpToroHanbHOE IPOEKTUPOBAHUE https://math-ege.sdamgia.ru/
[TocTpoeHwue ceueHuit Kyoa, IPU3MBI, https://math-ege.sdamgia.ru/
54 MPaBUIBHON MUPAMHJIBI C IOMOLIBIO
OpPTOTOHAJIBLHOM MPOEKIINH
[TocTpoeHue ceueHuit Kyoa, IpU3MBI, https://math-ege.sdamagia.ru/
55 MPaBUIILHON MUPAMHIBI C TOMOIIBEO
OpPTOTOHAJIBLHOM MPOEKIINH
CumMMeTpusi B MPOCTPAHCTBE OTHOCUTEIHHO https://math-ege.sdamgia.ru/
56 ruiockocTu. [ImockocTn cuMmeTpuii B
MHOTOTpaHHHUKAX
57 [Mpu3Hak neprneHIuKyIIPHOCTH TPSMOI 1 https://math-ege.sdamgia.ru/
TUTOCKOCTH KaK CJIEICTBHE CUMMETPUH
58 [TpaBuiibHBIE MHOTOTPAaHHUKH. Pacuér https://math-ege.sdamgia.ru/
PaCCTOSTHHUI OT TOYKH JI0 TNIOCKOCTH
59 [IpaBuIbHBIE MHOTOTPAaHHUKHU. Pacuér https://math-ege.sdamgia.ru/
PacCTOSTHUI OT TOYKH JI0 TNIOCKOCTH
Croco0bl ONYCTUTH MEPIICHIUKYJISIPBI: https://math-ege.sdamgia.ru/
60 CHMMETPHSI, CIIBUT TOYKH TI0 TapajlIeIbHON
IpsAMOI
61 CaBur 1o HemapauieIbHON MPSMOH, https://math-ege.sdamgia.ru/

W3MEHEHUE PACCTOSHUN
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62

Konrponsnas padora "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npocrtpaHctae"

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

63

IToBTOpEHME: Yroi Mexay NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

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

64

65

66

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

FeOMeTpI/I‘ICCKI/IC METOJbI BBITUCIICHUS yIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yTIja

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

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

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

67

68

69

70

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NIEPIEHIUKYJISIPHBIX ITIOCKOCTEN

[Ipu3Hak neprneHaAuKyJIApHOCTH IIIIOCKOCTEH;
TeopeMa O IPSAMOM IIEPECEUEHU IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPETHEN
IJI0OCKOCTH

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

TeopeMa 0 naroHany nNpsIMOYroJILHOIO
napajuleJIenuIea u CICICTBUE U3 HEE

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

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

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

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

71

CrepeomeTpruecKkie 1 MPUKIAIHBIC 331a4H,
CBSI3aHHBIE CO B3aUMHBIM PaCIOJIOKEHUEM
MPSAMBIX U IJTIOCKOCTH

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

[ToBTOpEHME: CKPELIMBAIOLIUECS IPSMBIE,
napajuJiesIbHble IUIOCKOCTH B CTaHAapPTHBIX
MHOTI'OI'paHHHMKaxX

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

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCXKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
MIPOCTBIX CUTYAIUSAX

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

74

75

76

Paccrosinue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Brruucnenue paCCTOﬂHI/Iﬁ MCKIAY
CKPCIHIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHHHKynﬂpHOﬁ IIJIOCKOCTH

Tpéxrpanusiil yroi, HepaBEHCTBA JIJIs
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yria

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

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

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

77

DneMeHTHI ChepPUIEeCKON TeOMETPUH:
reoJie3nYecKue JTMHUU Ha 3emiie

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

78

KontponbHast pabota "Yrisl u paccTostHUS"

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

79

CucremaTtu3zanus 3HaHui "MHOrorpaHHUK 1
€ro 3JeMeHTH!"

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

80

81

[Tupamupa. Buasl nupamun. [IpaBunsnas
nupamMuaa

[Ipusma. [Ipsimast 1 HaKJIOHHAS IPU3MBL.
[IpaBunbHasg npuzma

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

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

82

[IpssMoit napannenenunen, NpsMOyroJIbHbIA
napajuiefnenumnesa, Kyo

https://math-ege.sdamgia.ru/
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Beinykieie MHOrorpanHuku. Teopema

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

83
Ditnepa
Brimykisie MHOTOrpannuku. Teopema https://math-ege.sdamgia.ru/
84 Oiinepa. [IpaBuibHbIe U TOTYIPAaBUIIbHbIC
MHOTOTPaHHUKH
85 KounTponbnas padora "MuororpanHHuku" https://math-ege.sdamgia.ru/
86 [TousiTHE BEKTOpa HA TNIOCKOCTH U B https://math-ege.sdamgia.ru/
MIPOCTPAHCTBE
g7 CyMMa BEKTOPOB https://math-ege.sdamgia.ru/
38 PasHOCTb BEKTOPOB https://math-ege.sdamgia.ru/
389 Tpaio mapanieenymesa https://math-ege.sdamgia.ru/
90 VMHOKEHHE BEKTOpA HA TACIO https://math-ege.sdamgia.ru/
o1 PaznoxeHnue BekTopa 1o 6aszucy Tpéx https://math-ege.sdamgia.ru/
BEKTOPOB, HE JISKAIINX B OJHOH IJIOCKOCTH
92 CRanApHOe MPOM3BEICHNE https://math-ege.sdamgia.ru/
93 Berurcienue yriia Mexy BEKTOPaMH B https://math-ege.sdamgia.ru/
MPOCTPAHCTBE
94 [Ipocreiiimme 3aaun ¢ BEKTOpaMu https://math-ege.sdamgia.ru/
95 [Ipocreiimue 3aa4u ¢ BEKTOpaMu https://math-ege.sdamgia.ru/
96 [Tpocreiimme 3a1aun ¢ BEKTOPaMH https://math-ege.sdamgia.ru/
97 [Ipocreiimme 3ana4n ¢ BEKTOpaMH https://math-ege.sdamgia.ru/
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98 O600IIeHNe 1 CHCTEMAaTH3aIKs 3HAHUH 1 https://math-ege.sdamgia.ru/
99 O0001IeHNE ¥ CUCTEMATU3AIUA 3HAHUI 1 https://math-ege.sdamgia.ru/
100 Utorosas KOHTpoJbHas paboTa 1 https://math-ege.sdamgia.ru/
101 Utorosas KOHTpoJIbHAs paboTa 1 https://math-ege.sdamgia.ru/
102 OO0o01menne u cucreMaTu3ays 3HaHUN 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTebHBIE pecypchl
padoThI padoThI

1 [ToBTOpEeHUE TEMBI "KOOpHI/IH'E'lTBI BEKTOpa Ha 1 httos://math-eqe.sdamaia.ru/
IUIOCKOCTH | B IIPOCTPAHCTBE

5 [ToBTOpenue TeMs! "CkallspHOE MTPOU3BEACHUE 1 https://math-ege.sdamagia.ru/
BEKTOPOB"

3 [ToBTOpeHue Tembl "BhluncieHue yriia MexIy 1 https://math-ege.sdamgia.ru/
BEKTOpaMH B IPOCTpaHCTBE"

4 [ToBTOpenue Tembl "YpaBHEHUE IPSIMOH, 1 https://math-ege.sdamgia.ru/
IPOXOJAIIel yepes JBe TOUKu"

5 VYpaBHeHHE MI0CKOCTH, HOpMaJlb, ypaBHEHUE 1 https://math-ege.sdamgia.ru/
IUTOCKOCTH B OTpE3Kax

6 YpaBHEHHE JIOCKOCTH, HOPMaJlb, ypaBHEHHE 1 https://math-ege.sdamagia.ru/
IUIOCKOCTH B OTpE3Kax

7 BeKTOPHOE MPOH3BEICHTE 1 https://math-ege.sdamgia.ru/

3 JIvHeiHbIe HEPaBEHCTBA, TMHEHHOE 1 https://math-ege.sdamgia.ru/
pOrpaMMUPOBAHUE

9 JluHeliHble HEPABEHCTBA, TMHEHHOE 1 https://math-ege.sdamgia.ru/
pOrpaMMUPOBAHUE

10 AHaJIMTHYECKUE METOJIbI pacy€Ta yriia Mexmay 1 https://math-ege.sdamgia.ru/
NPSMBIMH B MHOTOTPaHHUKAaX

1 AHaTUTHYECKUE METO/IbI PAcUETa yrita Mex1y 1 https://math-ege.sdamgia.ru/

IJIOCKOCTAMU B MHOI'OI'PaHHUKAX
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dopmyiia pacCTOSHUS OT TOUKHU JI0 TUIOCKOCTH B

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

12
KOOpPIMHATAX

13 Haxoxaenne paccTOSHUN OT TOYKHU J0 https://math-ege.sdamgia.ru/
TUIOCKOCTH B KyOe

14 HaxosxaeHre pacCTOSHUI OT TOUKHU 10 https://math-ege.sdamgia.ru/
IUTOCKOCTHU B MPABUJIbHON MTHPAMUJIC

15 KontposbHas paboTa "AHamuTHYeCKas https://math-ege.sdamgia.ru/
reometpus"

16 CeyeHHUsT MHOTOIPAaHHHUKOB: CTaHapTHBIC https://math-ege.sdamagia.ru/
MHOTOTPaHHUKH

17 CedeHust MHOTOTPaHHHKOB: METOJI CIICZI0B https://math-ege.sdamgia.ru/
CeueHust MHOTOTPAHHUKOB: CTaHAAPTHBIC https://math-ege.sdamgia.ru/

18 IUIOCKOCTH, NIEPECCUCHUS TPSIMBIX
IIJIOCKOCTEMN

19 [TapannenbHble IpsMbIE U TNIOCKOCTH: https://math-ege.sdamgia.ru/
napasuiebHbIe CEYCHUS

20 [MapasienbHbIe TPSIMbIE U TUIOCKOCTH: PacyéT https://math-ege.sdamagia.ru/
OTHOIICHU

21 [TapannenbHble IpsMbIE U TUIOCKOCTH: YTJIbI https://math-ege.sdamgia.ru/
ME/1y CKPEUIMBAIOIIMMUCS TPSIMBIMH
[leprienAuKyNApHBIE IPSIMBIE U MIIOCKOCTH: https://math-ege.sdamgia.ru/

99 CTaHJapTHBIE Mapbl MEPIEHIUKYISIPHBIX
IUTOCKOCTEH M MPSIMBIX, CHMMETPUH
MHOTOTPaHHHKOB

93 [leprienAuKyNApHBIE IPSIMBIE U MIIOCKOCTH: https://math-ege.sdamgia.ru/
TeopeMa 0 TpeX MEePHeHIUKYIIPax

24 [TepnenauKyIsIpHBIE TPSIMBIE U TNTIOCKOCTH: https://math-ege.sdamgia.ru/
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BBIYUCJICHUA OJIMH B MHOT'OI'PpaHHUKAX

25

26

27

[ToBTOpEHME: IO MHOTOYTOJILHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
bopMyJIBI IS TUTOIIAACH, COOOpaKEHUS
monoous

[ToBTOpEHME: IO MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIAJICH, COOOPaKEHHSI
nmonoous

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

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

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

28

[nomany ceyeHnii MHOrOTPaHHUKOB: TUIOMIATN
MOBEPXHOCTEM, pa3pe3aHns Ha YacTH,
COOOpakeHHS TI0100US

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

29

30

31

[nomany ceyeHnii MHOrOTPaHHUKOB: TUIOMIATN
MMOBEPXHOCTEM, pa3pe3aHns Ha YacTH,
COOOpakeHHS TT0100US

Konrponsnas pabdora "[ToBropenue:
MHOT'OI'PaHHHUKH, CEYE€HUs] MHOTOTPAHHUKOB"
O6béM Tena. O6beM MPSIMOYTOIBHOTO
napaJsenenuneaa

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

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

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

32

33

34

3anaun 00 yaBoeHuHU Ky0a, o KBajapaType Kyoa;
O TPUCEKIINH yTJIa

CrepeomeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO HapaljieNenune a
HpI/IKJ'Ia)IHI)Ie 3aa4yu, CBJA3aHHBIC C

BBIYHCIICHHEM 00BEMa npsAMOYT'OJIbHOT'O
napajjejenmiicaa

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

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

https://math-ege.sdamgia.ru/
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35 O06BEM psAMON TIPU3MBI

36 CrepeoMeTpHUYCCKHUE 3a/1a4H, CBSI3aHHBIC C https://math-ege.sdamagia.ru/
BBIYHCIICHUEM 00BEMOB TIPSAMOM MPHU3MBI

37 [IpuknanHeie 3a1a4u, CBI3aHHBIE C 00BEMOM https://math-ege.sdamgia.ru/
IIPSAMOM TIPU3MBI
Brruncnenue 00bEMOB TEI € IIOMOIIBIO https://math-ege.sdamgia.ru/

38 onpeaenéaHoro uarerpana. O0bEM HaKIIOHHON
HPU3MBI

39 Brlunciaenue 00bEMOB TEJ ¢ IOMOILBIO https://math-ege.sdamgia.ru/
ornpenenéHHoro naTerpaia. O0bEM nupamubi

40 dopmyrna 00béMa mupamusl. OTHOIICHHE https://math-ege.sdamgia.ru/
00BeMOB UpamMu ¢ OOLIUM YIIIOM

a1 dopmyrna 00béMa mupamuibl. OTHOIICHHE https://math-ege.sdamgia.ru/
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

42 CrepeoMeTpHUuecKUe 3a]a4t, CBSI3aHHbIE C https://math-ege.sdamgia.ru/
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHUYECKHUE 3a/1auH, CBSI3aHHBIC C https://math-ege.sdamagia.ru/
00BEMaMH MUpaMUIbI

a2 [Ipuknanneie 3aaauu o Teme "OO0bEMBI TET", https://math-ege.sdamgia.ru/
CBSI3aHHBIC C 00BEMOM HAKIIOHHOMW TPH3MBbI

45 [Ipuknanneie 3aaauu o Teme "OO0bEMEBI TN, https://math-ege.sdamgia.ru/
CBSI3aHHBIE C 00BEMOM TTHPAMUIBI

16 [Mpumenenune 00bEMOB. Beruucnenne https://math-ege.sdamgia.ru/
pacCTOSTHUS 10 MIIOCKOCTH

47 KonTtponbHas padora "O6bEM MHOrOrpaHHHKA' https://math-ege.sdamgia.ru/

48 Hunuuapudeckas HOBEPXHOCTh, 00pa3yrolye https://math-ege.sdamgia.ru/
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LIHJIHHI[pPI‘lGCKOfI IMMOBEPXHOCTHU

Humuaap. [psmoit KpyroBoi HUIHHAP.

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

49 [Imomane MOBEpXHOCTH LUAIUHIAPA
50 Konnueckas MoBEpXHOCTh, 00pa3yroIiue https://math-ege.sdamagia.ru/
KOHUYECKOU nmoBepxHocTH. Konyc
51 CeueHne KOHyCa IIOCKOCTHIO, MTApaJIeIbHOMI https://math-ege.sdamagia.ru/
IUIOCKOCTH OCHOBAHHUS
59 VYceuénnblii konyc. M300paxeHne KOHYCOB U https://math-ege.sdamagia.ru/
YCEUYEHHBIX KOHYCOB
53 [Tnomaab 60KOBOM MOBEPXHOCTH M ITOJTHON https://math-ege.sdamgia.ru/
MIOBEPXHOCTH KOHYCa
54 [Tnomae OOKOBOI TOBEPXHOCTH U TOJHON https://math-ege.sdamgia.ru/
HOBEPXHOCTH KOHYCa
CrepeoMeTpHuuecKkre 3aJa41 Ha J0Ka3aTeIbCTBO https://math-ege.sdamgia.ru/
55 Y BBIYUCIIEHHE, IOCTPOEHUEM CEUEHUN
IWJIHH/PA, KOHyCa
CrepeoMeTpHuuecKkre 3aJa4i Ha J0Ka3aTeIbCTBO https://math-ege.sdamgia.ru/
56 Y BBIYHCIICHUE, IIOCTPOCHUEM CEUCHU I
IWIMH/IPa, KOHyca
57 IIpuxnagHeie 3a1a4n, CBI3aHHBIE C TAJIUHIPOM https://math-ege.sdamgia.ru/
58 [Ipuknagubie 3a1a91, CBSI3aHHBIE C IITMHIPOM https://math-ege.sdamgia.ru/
59 Cdbepa u map https://math-ege.sdamgia.ru/
[Tepeceuenwue chepbl u 11apa ¢ IIOCKOCTHIO. https://math-ege.sdamagia.ru/
60 Kacanwue mrapa u cdepsl Iiockoctsio. Bua u

n300paxKeHue mapa
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ITepeceuenue cdeps! U mapa ¢ IIOCKOCTHIO.

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

61 Kacanwue mapa u cdepsl m1ockocThio. Bua u
n300pakeHHE 1mapa
62 Ypasnaenue chepsl. [Lnomans chepst u eé https://math-ege.sdamagia.ru/
yacrei
63 CuMMeTpHs cheps! i mapa https://math-ege.sdamgia.ru/
CrepeoMeTpHUYECKHE 3a/1a4i Ha JJOKAa3aTeIbCTBO https://math-ege.sdamagia.ru/
64 Y BBIYHCJICHUE, CBSI3aHHBIE CO c(epoil U mapom,
[IOCTPOCHHEM HX CCUCHHI MIIOCKOCTHIO
CrepeoMeTpHUeCKHUE 3a]1a4H Ha JI0Ka3aTeIbCTBO https://math-ege.sdamgia.ru/
65 Y BBIYHCIICHHE, CBSI3aHHBIE CO c(hepoli u mapom,
MIOCTPOCHHEM HX CCUCHHI MIIOCKOCTHIO
66 [TpuknaaHbie 3a1a4u, CBI3aHHBIC CO cepoii U https://math-ege.sdamgia.ru/
1apom
[ToBTOpEHME: OKPYKHOCTD HA IIIOCKOCTH, https://math-ege.sdamgia.ru/
67 BBIYUCIICHHS B OKPY)KHOCTH, CTaHAapTHBIC
noao0us
68 PaznuuHbie KOMOWHAIIMK TEJT BPAIICHUS U https://math-ege.sdamgia.ru/
MHOTOTPaHHHKOB
69 3anaun o Teme "Tena v MOBEPXHOCTH https://math-ege.sdamagia.ru/
BpalueHus"
20 3agaun o Teme "Tena u MOBEPXHOCTH https://math-ege.sdamagia.ru/
BpaieHus"
7 KontponbsHas paboTa "Tena v OBEpXHOCTH https://math-ege.sdamgia.ru/
BpaieHus"
79 O0béMm unuHIpa. Teopema 06 00bEMe https://math-ege.sdamagia.ru/

MMpAMOIro NUJIMHApAa
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73

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaTerpaiga. O6bpéM KoHyca

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

74

75

[Tnomaay 60KOBO U MOIHOM MOBEPXHOCTH
KOHYyCa

CrepeomeTpUyeCcKHe 3a/1a4i, CBSI3aHHbIE C
BBIUUCIICHEM 00BbEMOB LIMIIMH]IPA, KOHYCA

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

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

76

[Tpuknanueie 3apa4un mo Teme "OO0BEMBI U
IJI0IaAu oBepXHOCTEN Ten"

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

77

O0bEM mapa u mapoBoro cekropa. Teopema 00
00Bvéme mapa. [Tnomans chepsr.
CrepeoMeTpHUYECKHE 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IIapoOBOTO
CErMEeHTa U MIapOBOT0 CEKTOpa

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

78

[Mpuknanueie 3aaauu o Teme "OO0bEMEI T,
CBSI3aHHBIE C 00BEMOM I1apa U TUIOIIAIbI0
chepbl. COOTHOIICHUS MEXTY TUTOMIAISIMU
MOBEPXHOCTEH U 00bEMAMH MOJOOHBIX TEI

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

79

80

81

[TonoGHbIe Tena B mpocTpaHcTBe. M3MeHeHnue
0o0Bvéma npu noxodun. CrepeomeTpudeckue
3a/1a4M, CBSI3aHHbIE C BBIYUCIEHHEM 00BEMOB
TeJI U IUIOLA/iel IOBEPXHOCTEN

KonTtponbHas padota "[1n0111a11 moBepXHOCTH
U 00BbEMBI KPYTJIBIX TE"

JBmxeHus npoctpancTBa. OTOOpakeHusl.

JIBroxeHus U paBeHCTBO ¢uryp. Oourue
CBOMCTBA JIBUYKEHUU

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

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

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

82

Buae! nBukeHnil: napauieNibHbIN NEPEHOC,
LHEHTpAJIbHAsl CHMMETPHS, 3epKaTbHast

https://math-ege.sdamgia.ru/
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CUMMETpHUs, IOBOPOT BOKPYT IIPSAMOM

83

84

[IpeobpazoBanus mogodus. [Ipsmas u chepa
Ditnepa

['eomeTpHuueckue 3a1aun Ha IPUMEHEHHE
JIBYDKECHUS

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

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

85

KonTponpHas padora "BekTops B
npoctpaHcTae”

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

86

87

88

89

90

O6o6matomee moBropeHue 11 moHITHI 1
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucremarusauus 3HaHui: "l[lapamiensHocTh
MPSIMBIX U TIJIOCKOCTEH B pocTpaHCcTBe"

O6o06matomee moBropeHue 11 moHITHI 1
MeTo/10B Kypca reomerpuu 10—11 knaccos,
cUCTeMaTu3alus 3HaHuil: "BekTopsl B
npoctpaHcTae”

Ob6o6uaroree nopropeHue 11 noHsATUi U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucTeMaTHh3anus 3HaHuil: "BekTopsl B
npoctpaHcTae"”

Ob6o6uaromee noropeHue 11 noHATH U
MeTOJ0B Kypca reomerpun 10-11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKaA"

Ob6o6maroree noropenue 11 noHsATH 1
MeTo10B Kypca reometpun 10-11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKaA"

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/
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O6o06matomee moBTopenue 11 moHsTHi 1

https://math-ege.sdamgia.ru/
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MeTo10B Kypca reometpun 10-11 knaccos,
cucrteMarusanys 3Hagui: "Ilnomaan
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TE"

Ob6o6maromee nosropenue 11 noHsATH 1
MeTOoJ10B Kypca reomerpun 10—-11 knaccos,

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

92 cucreMarusanus 3Hanuit: "[lnomanu

MOBEPXHOCTU U 00BbEMBI KPYTJIBIX Te"
93 HToroBast KOHTpoIIbHAs paboTa https:/math-ege.sdamgia.ru/
94 Wrorosas koHTposibHasA paboTa https://math-ege.sdamgia.ru/
95 [ToBTOpeHue, 0000IEHHE U CHCTEMATH3AIIHS https://math-ege.sdamgia.ru/

3HAaHUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK HAYKH U https://math-ege.sdamgia.ru/
96 e€ poJIb B Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX

U KOMITBIOTEPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPHH KaK HAYKH U https://math-ege.sdamgia.ru/
97 e€ poJib B Pa3BUTHH COBPEMEHHBIX HHIKCHEPHBIX

U KOMITBIOTEPHBIX TEXHOIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK HAYKH U https://math-ege.sdamgia.ru/
98 e€ poJIb B Pa3BUTHH COBPEMEHHBIX HHIKCHEPHBIX

U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK HAyKU U https://math-ege.sdamgia.ru/
99 e€ poJib B pa3BUTHH COBPEMEHHBIX HHIKECHEPHBIX

U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK HayKU U https://math-ege.sdamgia.ru/
100 €€ poJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX

H KOMIIBIOTEPHBIX TEXHOIOTHI
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Wcropus pa3BuTus CTEPEOMETPUH KaK HAyKU U

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

101 €€ pPoJIb B Pa3BUTHH COBPEMEHHBIX WHKCHEPHBIX 1
Y KOMITBIOTEPHBIX TEXHOJIOTUH
Wcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U https://math-ege.sdamagia.ru/
102 e€ poJIb B Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX 1
Y KOMITBIOTEPHBIX TEXHOJIOTHIt
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



https://math-ege.sdamgia.ru/
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IPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHON NPOT'PAMMBI

10 KJIACC
Kon . o
DOBEDSIEMOTO IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTeILHOM
posep NMPOrpaMMbI cpeiHero 0o11ero 00pa3oBaHus
pe3yiabTara
7 [eomeTpus
7.1 OnepupoBaTh MOHATHIMH: TOYKA, MPSMasi, TUIOCKOCTh
7.2 ITpuMeHSATH aKCHOMBI CTEPEOMETPUH U CIIEACTBHS M3 HUX NPH PEIICHHN TeOMETPHYECKUX 3a1a4
7.3 OmnepupoBaTh NOHATHAME: TAPAIIETBHOCTD M MEPIIEHANUKYIIAPHOCTD IPSAMBIX U INIOCKOCTEH
7.4 KnaccudummpoBaTs B3aUMHOE PacTOiIOKEHHE IPSAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE
75 OmnepupoBaTh MOHITUSMH: OBYTPAHHBIA YTOJd, TPAaHH IBYIPAHHOTO yIia, pedpo ABYTPaHHOTO
' yTJ1a, TUHEHHBIH yroi JBYTpaHHOTO yIila, IpajycHasl Mepa ABYTPaHHOIO yIia
76 OnepupoBaTh NOHATUSIMHI: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKIIBIH MHOTOIDAHHHK, 3JIEMEHTHI
' MHOTOTPaHHUKA, IPABIIBHBI MHOTOT pAaHHHUK
27 PacnozHaBate OCHOBHBIE BHIBI MHOTOTPAaHHHUKOB (IHpamMHIa, NpU3Ma, MNPSIMOYTOIBHBINA
' napasuiesenues, Kyo)
KnaccudumupoBaTh MHOTOTPaHHUKH, BBIOMpas OCHOBaHMS JUIA Kiaccu(UKanuu (BBIMYKIbIE U
7.8 HEBBITYKJIBIC MHOTOTPAHHUKH, TPABWIBHBEIE MHOTOTPAHHHUKH, MpPSMBIE M HAKIOHHBIC MPH3MEL,
TapaJuIeIIeTIAITE Th )
7.9 OmnepupoBaTh MOHATHIMU: CEKYIIast INIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB
7.10 OOBSICHATH IPUHIIUIIEI IOCTPOEHHSI CEUCHUH MHOTOTPaHHUKOB, UCIIONB3YSl METO]] CIICI0B
711 CTpouTs ce4eHUs] MHOTOTPAHHUKOB METOJIOM CIICIOB, BHIITONHATH (BEIHOCHBIE) INIOCKHE YePTEXKU
' U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHH3Y
Pemate 3amaun Ha HaXOXIECHHE T'€OMETPHYCCKHX BEIMYMH IO 0oOpa3laM WM alTrOpHTMaM,
212 MPUMEHSST M3BECTHBIC AHAIUTHYECKHE METOZbl TPH PELICHHH CTaHAAPTHBIX MaTeMaTHYeCKHX
' 3a7a4 Ha BBIYHCICHHE PACCTOSHUI MEXTY IBYMsS TOYKaMH, OT TOYKH IO TNPSMOH, OT TOYKH
0 TUTOCKOCTH, MEXIY CKPEIINBAIOIINMHCS MTPIMBIMA
Pemate 3amaun Ha HaXOXIEHHE T'€OMETPHYCCKHX BEIMYMH MO oOpa3laM WM alTrOpHTMaM,
213 MPUMEHSST M3BECTHBIC AHAIUTHYECKHE METOZbI TPH PELICHHH CTaHAAPTHBIX MaTeMaTHYeCKHX

3ala4 Ha BbBIYHUCICHUC YIJIOB MCXKAY CKPCHIMBAOIIUMUCA TMPAMBIMHU, MCKIAY pr[MOﬁ "
MJIOCKOCTBIO, MCKAY IJIOCKOCTAMM, ABYT'PDAHHBIX YTJIOB




Kon

ITpoBepsieMble MpeaMeTHbIE Pe3yabTAThl OCBOECHHS OCHOBHOI 00pa30BaTeIbHOMI

NpOBepPsieMOro
NPOrpaMMbl CpeiHero 0011ero 06pa3oBaHus
pe3yabTara
Bbruucnate 00bEMBI U IUIOMAAM TOBEPXHOCTEH MHOIOTPaHHUKOB (TIpU3Ma, HHpaMuid) ¢
7.14 pUMEHEHHEM (GOopMYJT, BEIYHUCIIATE COOTHOLIEHHS MEXTy IUIOIIAIIMU IIOBEPXHOCTEeH, 00bEMaMu
MOZOOHBIX MHOTOTPaHHUKOB
715 OmnepupoBaTh MOHATHAMH: CUMMETPHS B IPOCTPAHCTBE, IEHTP, OCh U INIOCKOCTh CHMMETPHH,
' LEHTP, OCh U IUNIOCKOCTb CUMMETPHH (UTyPhI
216 W3Bnekars, NpeoOpa3oBBIBATE W HHTEPIPETHPOBATH HWH(YOPMALMI0O O MPOCTPAHCTBEHHBIX
' TeoOMeTPHYECKUX (pUurypax, mpeacTaBICHHYIO Ha YepTeXax U PUCYHKaX
IlpumensaTs  reomerpuueckne  (GakThl  JUIA  PEIICHHS  CTEPEOMETPHYECKMX  3ajad,
7.17 MPENONAaralIiuX HECKOJIBKO IIAaroB pEIICHMs, €CIU YCIOBHUS NPUMEHEHHs 3aJaHbl B SBHOU
tdhopme
718 [IpuMeHsTs MpocTeHIre IporpaMMHBIE CPEICTBA U ANIEKTPOHHO-KOMMYHHUKAIINOHHbBIE CHCTEMBI
' TP PELICHNH CTEPEOMETPHUYECKUX 3a1ad
219 [IpuBoaUTH MpUMEPHI MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NMpHUpOJE U KU3HHU, PACIO3HABAaTh
' MPOSIBJICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE
[lpuMeHATs MOTydYeHHBIC 3HAHMSA HA MPAaKTHKE: AaHAIM3UPOBATh pEalbHBIE CHTYalUH |
NPUMEHATh  W3YYCHHBIE TOHATHA B  TpOIECCe IIOMCKa PEHmIeHHs  MaTeMaTHIeCKH
220 cOpMyIHPOBAHHON NPOOIEMBI, MOJAENUPOBATh pEATbHBIC CHUTYallMH Ha S3bIKE TI'€OMETPHH,
' HCCIIEIOBATh IOCTPOCHHBIE MOJENU C HCIIOJIB30BAHMEM TI'€OMETPUUYECKUX TOHSITHI M TeopeM,
armapara anreOpbl, pemaTs IPaKTHIECKHe 3a/1auH, CBSI3aHHbBIE ¢ HAXO)KIEHHNEM TeOMETPHUECKHX
BEJINYNH
11 KJIACC
Kon . .
DOBEDAEMOLo IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI 00pa30BaTe/ILHOM
posep NPOrpaMMbl CpeiHero 001ero 06pa3oBaHus
pe3yjabTara
6 Il'eomeTpus
OmnepupoBaTh MOHATHSAMU: IWIMHIPHUYECKAs] IOBEPXHOCThb, OOpa3ylomue MIIMHIPUICCKOH
6.1 MOBEPXHOCTH, LWJIMHAP, KOHHYECKAass MOBEPXHOCTh, OOpa3yromlue KOHWYECKOW IOBEPXHOCTH,
KOHYC, c(hepryecKkasi TOBEPXHOCTb
6.2 Pacrio3HaBath Tena BpameHus (IIMIMHAD, KOHYC, cdepa 1 map)




Kon

ITpoBepsieMble peaMeTHbIE Pe3yIbTaThl 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOMI

MPOBEPSIEMOT O
MPOrpaMMBbI CPeTHEro 001Iero 0opa3oBaHus
pe3yiabTarta
6.3 OOBACHATH CITOCOOBI MTOTYYCHHUS TEJ BPALICHUS
6.4 KrnaccudunupoBats B3aMHOE paCIIONIOKeHUE cHEphl U MIIOCKOCTH
6.5 OrnepupoBaTh NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBHICOTA CETMEHTA, IIAPOBOM
' CJIOH, OCHOBaHHE IIIAPOBOTO CIIOSI, BBICOTA IIAPOBOTO CIIOS, IAPOBOI CEKTOP
6.6 Beaucnate 00bEMBI M IUIOIIANX TMOBEPXHOCTEH TEN BpANICHUSA, T'COMETPUYECKUX Tl C
' MpUMEHEHUEM (pOpMYIT
6.7 OmnepupoBaTh MOHITHUSMH: MHOTOTPAaHHUK, BIFCAHHBINH B cepy W ONMHCAHHBIA OKOJO cepsl,
' cepa, BIFICAaHHAS B MHOTOTPAHHUK FUTH TEIIO BPAIICHUS
6.8 BBIUUCTIATE COOTHOIICHUS MEKY ILIOMIASIMUA TIOBEPXHOCTEH U 00bEMaMU MOTOOHBIX TE
6.9 N300paxats n3ydaembie GUTYPHI OT PYKU U C IPUMEHEHUAEM MIPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BEIOmHATE (BRIHOCHBIC) TIOCKUE YEPTEIKH U3 PUCYHKOB IPOCTHIX O0BEMHBIX (HUTYp: BUA CBEPXY,
' cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJI BPAILICHUS
6.11 W3Bnekath, WHTEPIPETUPOBATH M MPeOOPaA3OBHIBATE HMHGOPMALUIO O MPOCTPAHCTBEHHBIX
' reoMeTpuyeckux (GUrypax, mpeJcTaBiIeHHYIO Ha YepTeKaX U PUCYHKAX
6.12 [IpumensTs reoMeTpudecKue (GakThl sl PEIICHUS CTEPSOMETPUIECKUX 3aj1ay, MPEIIOIaratonmx
' HECKOJIBKO IIaroB PeIIeHus, €CIIN YCIOBUS MPUMEHECHUS 3aJaHbI B IBHOH (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6 14 Brimonaars lIeI’ICTBPIH CJIOKCHHA BEKTOPOB, BBIUYWUTAHUS BCKTOPOB M YMHOKCHHUA BCKTOpa Ha
' YUCII0, OOBSICHATH, KAKMMHU CBOMCTBAMHU OHH 00Jaar0T
6.15 IIpuMeHATs paBUIIO Napajlieaenunesa Npyu CI0KEHUHA BEKTOPOB
OmnepupoBaTh MOHATHSIMHU: JI€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYNb BEKTOPA,
6.16 PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJl MEXIYy BEKTOPaMH, CKASIPHOE MPOU3BEICHUE
BEKTOPOB, KOJUTHHEAPHBIE M KOMIUTAHAPHBIE BEKTOPHI
6.17 Haxomute cymMMy BEKTOpOB U IIPOHM3BEICHHE BEKTOpa HA YHCIO, YrOoJd MEXIY BEKTOPaMH,
' CKaJIPHOE TIPOM3BEIICHUE, PACKIAIBIBATE BEKTOP IO IBYM HEKOJUTHHEAPHBIM BEKTOPaM
6.18 3amaBaTh MIOCKOCTh YPAaBHEHUEM B IEKAPTOBOI CHCTEME KOOPIUHAT
6.19 Pemrate mpocreiinmie reoMeTpUIeCKUe 3aa9l Ha IPUMEHEHUE BEKTOPHO-KOOPIUHATHOTO METOA
Pemate 3ala4r Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKNX OTHOIICHUH U HaXO0KICHUE TCOMETPHUICCKUX
6.20 BEJIMYMH 10 0Opa3laM IH alropuTMaM, MPUMCEHsST H3BECTHBIC METONBI TPH PEHICHUH

CTaHAAPTHBIX MAaTEMATHUYCCKUX 3a1a4




Kon

ITpoBepsieMble peaMeTHbIE Pe3yIbTaThl 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOMI

NpoBepPseMoro
NMPOrpaMMbl CpeJIHero oouero oopa3oBaHus
pe3yibTara
6.21 [IpuMeHATs mpocreiiine NporpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CHUCTEMBI
' MIPU PELIEHUH CTEPEOMETPUUYECKUX 3a1au
6.22 [IpuBOANTH, MpPUMEpPH MaTEMATHUYECKHX 3aKOHOMEPHOCTEH B MPUPOJE M JKU3HU, PAacllO3HABATh
' MPOSIBIICHHE 3aKOHOB F€OMETPUH B UCKYCCTBE
[IpuMeHATs NOTy4YEeHHbIE 3HaHUS Ha IPAaKTUKE: aHAIM3UPOBATh peabHbIE CUTYyallud U IPUMEHSTD
W3y4YCHHBIC TOHATHA B TMIPOIECCe IIOMCKA PEHICHHS MaTeMaTHIecKd CHOopMyIHpPOBAHHOMN
6.23 Mpo0JIeMBI, MOJIEIMPOBATH PeaibHbIE CUTYAIIMH Ha A3bIKE T€OMETPUH, UCCIIE0BATh MIOCTPOCHHBIE
MOJIEJI C WCIOJB30BAHUEM TI'€OMETPUYECKHX IMOHATUH W TeopeM, ammapaTa aireOpbl, peuarhb
MIPaKTUYECKUE 3a/1a4l, CBS3aHHbIE C HAX0XKIEHUEM F€OMETPUUECKUX BEJTUUUH

IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUS

10 KJIACC

Konx

HpOBepHeMbIﬁ JIEMEHT COACPKAaHUA

T'eomerpus

7.1

OCHOBHBIC TOHATHS CTepeoMeTpud. Touka, TmpsiMas, IUIOCKOCTh, NpocTpaHCcTBO. Ilomarue 00
AKCHOMAaTHYE€CKOM IMOCTPOCHUHU CTEPEOMETPUH: aKCHOMbBI CTEPEOMETPHH U CIEICTBHSI U3 HUX

7.2

BsauMHoe pacronoskeHue NpsIMBIX B IPOCTPAHCTBE: MEPECEKAIONINECs, TapaUIeIbHBIC M CKPEIIHBAIOIIHECS
npsimble. [lapamienbHOCTh NPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE: NapasuleibHbIe NPsMblEe B IPOCTPAHCTBE,
NapauIeIbHOCTb TpEX NPSIMBIX, NapasuienbHOCTb psIMOH Y TUIOCKOCTH. Vel
C COHAIPABJICHHBIMU CTOPOHAMH, YTOJI MEXIy NpsIMBIMM B IpocTpaHcTBe. IlapamienbHOCTh IUIOCKOCTEH:
napajielbHbIe IUIOCKOCTH, CBOMCTBA MapaUIeNbHBIX IUTOcKocTed. Ilpocrteiimme mpoCTpaHCTBEHHBIE
(uTypHI Ha TIOCKOCTH: TETPAdIp, KyO, MapauIeIenuIie]], HOCTPOSHIE CCUCHUH

7.3

IlepneHIUKYISPHOCTE MPSIMOM M IUIOCKOCTH: HEPHEHAMKYJSAPHBIE NPSAMBIE B IIPOCTPAHCTBE, IPAMBIC
napajulebHble U NEPIEHAUKYJIAPHbIE K IUIOCKOCTH, IPU3HAK NEPIEHAUKYIAPHOCTH MPSMOU U IUIOCKOCTH,
TeopeMa O MNpsAMOH NEPHEHAUKYJISAPHOM IUIOCKOCTH. YTJbl B IPOCTPAHCTBE: YrOJd MEXIy MpsIMOH U
IUIOCKOCTBIO, IBYTPAHHBIM YroJj, JIMHEHHBIA YIOJI ABYIpaHHOro yria. llepneHnuKyisip M HaKJIOHHBIE:
paccTOsIHHE OT TOYKH JIO IUIOCKOCTH, PAacCTOSHHE OT IPAMOH /0 IUIOCKOCTH, NMPOEKIUS (HUIYpHl Ha
IUIOCKOCTh. IleprennuKynapHOCTh INIOCKOCTEN: IPU3HAK NEPIEHANKYISIPHOCTH ABYX IIocKocTell. Teopema
0 TpEX MepHEeHANKYIIpax

7.4

IlonsiTHe  MHOIOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOTOIDAHHMKA, BBIIYKIBIE W  HEBBIIYKIIBIC
MHOTOIPaHHUKH, pa3sBEPTKa MHororpaHHuka. IIpusma: N-yronbHas mpusMa, TpaHd U OCHOBaHMS IIPU3MBL,
mpsMasi W HaKJOHHAas TIpU3Mbl, OOKOBas M TMOJHAs TOBEPXHOCTh TNpu3Mbl. [lapamnenenumern,
IIPSIMOYIOJIbHBIN NapajulesienuIes U ero cBoicTsa. Ilupamuaa: N-yroapHas nupaMuja, I'paHu U OCHOBaHUE




Kon

IIpoBepsiemblii 31eMEHT COePKAHUS

nupaMuzbl, O0KOBas W IMOJHAsl TIOBEPXHOCTh MUPAMUIbI, TPaBUIbHAS U yCeu€HHasl MupamMuna. DJIeMEHTHI
npu3Mbl U TupaMubl. [IpaBUiIbHBIE MHOTOTPAHHUKU: TIOHATHE MIPABIJILHOTO MHOTOTpAaHHHUKA, TPaBUIIbHAS
npu3Ma U TpaBWIbHAS MUpPAMUIA, HPaBHIBHAS TPEYToibHAas MHPAMUAA M HPaBWIBHBIA TETpadap, KyO.
IIpencraBnenue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTad1p, N0AEKadAp U uKocasapyrue CedeHus Ipu3Mbl U
MUPaMUIBI

CI/IMMeTpI/IH B IPOCTPAHCTBE: CUMMETPUA OTHOCUTCIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTEI

7.5
CUMMETPHUH B IHPAMUAAX, TapaUIeIeIHUIeAaX, IPAaBIIBHBIX MHOTOTPaHHAKAX
Brruncnenne 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanw, yriiel. [lnomans OOKOBOW MOBEPXHOCTH U
26 TIOJTHOH TIOBEPXHOCTH TPSMOW IPU3MBI, IUIONIa b OCHOBAaHHH, TeopeMa O OOKOBOW MOBEPXHOCTH HPSMOM
' npusmbl. [lnomaas OOKOBOH MOBEPXHOCTH M NMOBEPXHOCTH NMPAaBUIBHOW MUPaMUJIBI, TE€OpEMa O ILIOLIAH
yceu€HHol nupamuel. [lorsaTre 06 00bEMe. OO0BEM MUpPaMUIBI, TIPU3MBI
27 [lomo6HrIe Tena B mpocTpancTBe. COOTHOMICHHUS MEKIY IUIOMIAISIME TTOBEPXHOCTEH, 00BEMaMH OJOOHBIX
' Ten
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUSA
6 I'eomerpus
Hummanprdeckass TOBEPXHOCTb, 00pa3yroIIie MMINHIAPHIECKOH MOBEPXHOCTH, OCh HIIMHIPHYICCKOM
6.1 MOBEPXHOCTH. L{MIHH/p: OCHOBaHUS M OOKOBasi IOBEPXHOCTh, 00Pa3yIoIias U OCh, IJIOMIAb OOKOBOH H
IIOJIHOM IIOBEPXHOCTH
Konmueckass moBepxHOCT, 00pa3yrolne KOHHYECKOH MOBEPXHOCTH, OCh M BEpIIMHA KOHUYECKOM
6.2 moBepxHOcTH. KOHyC: OCHOBaHWE W BepIIMHA, 0Opas3yromas W OcCh, IUIOMAAb OOKOBOW W MOJHOM
MTOBEPXHOCTH. Y CCUEHHBIN KOHYC: 00pa3yIoIIie U BRICOTa, OCHOBAHHS 1 OOKOBast HOBEPXHOCTh
6.3 Cdepa u mrap: ueHTp, paguyc, AuaMeTp, IJIOMIaah MoBepXHOCTU chepbl. B3anmMHOe pacmoniokeHue
' cepsl 1 INIOCKOCTH, KacaTelIbHas IIOCKOCTE K cepe, Iomans chepsl
6.4 N3o0pakeHne Ten BpallleH!s Ha TUIOCKOCTU. Pa3BépTka muimHApa u KoHyca
6.5 KomOuHaimu ten BpaiieHuss 1 MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMUCAHHBIA OKOJO cdepsl, cdepa,
) BIIMCaHHAas B MHOT'OTpaHHUK, WJIX TEJIO BpalllCHUA
6.6 [Tonsitue 06 o0béMe. OcHoBHBIE cBOHCTBa 00BEMOB Tenl. Teopema 00 00BEME MPSAMOYTOJIBHOTO
' napaiienenunesna u ciuencTsus u3 He€. O0pEM umuHpa, KoHyca. O0BEM mapa u Ionaas cheps
6.7 [Tono6ubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOIIAJISMH TOBEPXHOCTEH, 00BEMamu




Kox

ITpoBepsieMblii 3JIEMEHT COEPKAHMS

ONOOHBIX TENI

Ceuennst mwmHApa (MApAUIETBHO ¥ TEPICHANKYISIPHO OCH), CEUYECHHS KoHyca (mapajuielbHOe

6.8

OCHOBaHHIO U MPOXOJsIIEe Yepe3 BEPIINHY), CEUEHHUS 1apa

Bekrop Ha mockocTH U B pocTpaHcTBe. CIIOKEHNE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOPA Ha
6.9 yucio. PasznoxeHue BekTopa MO TpEM HEKOMIUIaHapHBIM BekTopam. IlpaBuwiio mnapannenenumnena.

Pemenne 3anad4, CBSI3aHHBIX ¢ IPUMEHEHHUEM NIPABUI AEUCTBUI C BEKTOPAMU

[IpsiMoyronbpHas cucTeMa KOOpIUHAT B mpocTpaHcTBe. Koopanuatel BekTopa. Ilpocreiimue 3amauu B
6.10 KOOpJIUHATaX. YTrol Mexay BekTopamu. CKalsipHOE MpPOM3BEICHHE BEKTOPOB. BhIuncieHue yrios

MEXIy NPSAMBIMU U IUIOCKOCTAMHU. KOOpIAMHATHO-BEKTOPHBIA METOA IPU PELIEHUU I'€OMETPUYECKUX
3a1au

MNPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJBTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMBI CPEJTHEI'O OBIIETO

OBPA30OBAHUSA
Koxa N
DOBEDIEMOro IIpoBepsieMble TPeGOBAHMSA K MPEIMETHBIM Pe3yJIbTaTaM OCBOEHHS OCHOBHOM
poBep 00pa3oBaTe/ILHON MPOrpaMMbI CpeHero 001ero 00pa3oBaHus
TpeOoBaHUS

Bnanenue MeTomamMM JI0Ka3aTElIbCTB, AJITOpPUTMaMH pEIICHHs 3a/1ad; YMEHHUE
GbopMynHpoBaTh M ONEPUPOBATH MOHATHAMH: OIpEJeNeHHe, aKCHOMa, TeopeMma,
CNIEJICTBHE, CBOWCTBO, IPH3HAK, MOKA3aTeIbCTBO, PAaBHOCHIBHBIE (DOPMYIHPOBKH;
NPUMEHATh UX; YMEHHE (OopMynIupoBaTb o00paTHOE M NPOTHBOIOJIOXKHOE
YIBEpKACHHE, TPHUBOIUTH TNPHUMEPHI U KOHTPIPHMEpPBI, HCHOIb30BaTh METO]
MaTeMaTHYeCKOH MHAYKINH; MTPOBOANTH AOKAa3aTeNbHBIE PACCYXICHUS NPH PEIICHUH
3a7a4, OIEHWBATH JIOTHYECKYIO MPaBHIBHOCTb PACCYKICHHUH; YMEHHE OIepHpOBaTh
MOHSATHSAMHU: MHOXECTBO, TOJMHOXKECTBO, OINEpallMM HaJ MHOXECTBAMU; YMCHHE
UCTIONB30BaTh TEOPETHKO-MHOXKECTBCHHBIM ammaparT Jjisl ONHCaHHs —peabHBIX
MIPOLIECCOB U ABJICHWN W TPH PELIeHWH 3aj1ad, B TOM YHCJIE W3 APYTUX yJIEeOHBIX
MIPEZIMETOB; YMEHHE ONEpHpOBATh MOHATHAMH: Tpad, cBA3HBIN rpad, mepeBo, LUK,
rpa¢ Ha MJIOCKOCTH; yMEHHE 3a/1aBaTh U ONMKCHIBATH Ipadbl pasIndHBIMHU CIOCO0aMU;
HCTIOJIE30BATh Tpadbl IPU PEIICHNUH 33124

YMeHue onepupoBaTh MOHATHAMU: HATypalbHOE YHCIO, LIE€JI0€ 4YUCIO, CTENEHb C
LENbIM I10Ka3aTeneM, KOpeHb HATypalbHOH CTENEeHH, CTENEHb C palMOHAIbHBIM
MoKa3aTesieM, CTENeHb ¢ JACHCTBUTENBHBIM IIOKa3aTesieM, Jorapum ducia, CHHYC,
KOCHHYC ¥ TaHT€HC IIPOM3BOJIEHOTO YKCIIA, OCTATOK TI0 MOJAYJIIO, PAllMOHAIBHOE YUCIIO,
UPpAaLMOHANBHOE 4YMCIO, MHOXKECTBA HATYPalbHBIX, LEIbIX, PAlUOHAIBHBIX,
JEWCTBUTENBHBIX YHCEN; YMEHUE HCIONb30BaTh MPU3HAKH AETMMOCTH, HAUMEHBIINI
o0muii AenuTens W HauMMEHbIIee obliee KpaTHOE, anropuT™M EBkimpa mpu pemeHun

3aJa4; 3HAKOMCTBO C pa3/IMYHbBIMU TMO3UIIMOHHBIMU CHUCTCMaMHW CYHHCJICHUSA, YMCHUC
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BBINONTHATE BBIYHMCIICHUE 3HAYCHUN M MPEoOpPa30BaHUS BHIPAKEHHH CO CTEICHAMH U
norapudmamu, TnpeoOpa3oBaHus JPOOHO-PAIIMOHATBHBIX  BBIPAKCHUH; yMEHHE
OIIEpUPOBATh MOHATHAMHU: TIOCIIEIOBATENFHOCT, apU(pMETHUECKas Iporpeccus,
reoMeTpudeckasl Iporpeccus, 0SCKOHEYHO yOBIBAIOIIAs TEOMETPHUYECKAs MPOTPECCHST;
YMEHHE 3aJaBaTh IOCIICJAOBATEILHOCTH, B TOM YHCJIE C IOMOIIBI0 PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpPHpPOBATH MOHATHIMHU: KOMIUIEKCHOE YHCIIO, COMpPSKEHHBIC
KOMIUJICKCHBIE YHCJa, MOXYNb W apIyMEHT KOMIUIEKCHOTO dYHcia, (opma 3ammcu
KOMIUIEKCHBIX 4YHcenl (TeoMeTpHuecKas, TPUTOHOMETpUYecKas | anreOpanveckas);
YMETh TIPOU3BOJUTH APUPMETHUECKHE JCHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
MPUBOTUTH TIPHUMEPHI UCTIOIH30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUPOBATH MOHATHIMU:
Matpuna 2x2 u 3x3, onpenenuTeNb MaTPHUIIl, TEOMETPUIECKAN CMBICIT OTIPEACITUTENS

YMeHune onepupoBaTh NOHATUAMHU: palllOHAIbHBIE, UPPAIIMOHAIIBHBIE, T0KAa3aTEIbHBIE,
CTETeHHBIe, JorapuMUIECKre, TPUTOHOMETPUUECKUE YPaBHEHUS M HEpaBEHCTBA, UX
CHUCTEMbl; YMEHHME  OIEepUPOBaTb  IMOHATUSMH:  TOXKIAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHne, ypaBHCHHE, HEPAaBEHCTBO, CHCTEMa YypPaBHEHHWH W HEPaBEHCTB,
PaBHOCUJIBHOCTh YpPaBHEHMI, HEPABEHCTB M CHCTEM; YMEHHUE pellaTh ypaBHEHHUS,
HEpPABEHCTBA W CHUCTEMBI C TOMOIIBIO PA3NUYHBIX MPUEMOB; pelIaTh ypPaBHEHUS,
HEPAaBEHCTBAa M CHCTEMBI C IapaMEeTpOM; IPUMEHSTb ypaBHEHHs, HEPABEHCTBA, HX
CHICTEMBI [UIS PEIICHISI MAaTEMAaTHIeCKUX 33/1a9 U 33144 U3 Pa3IMIHbIX 00JacTeil HayKu
W peaJIbHOM JKU3HU

YMeHne OmepupoBaTh HOHATUAMH: (QYHKIHA, YETHOCTh (PYHKIHH, HEPHOAUIHOCTH
(yHKIMH, OTPAaHHYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMyM (YHKIIUH,
HauOolNbIllee W HauWMEHblee 3Ha4YeHUs (YHKIMM Ha NPOMEXKYTKE, HerpepbhIBHAs
(GyHKIHS, acUMOTOTHI rpaduka (yHKIUH, IepBas U BTOpas MPOM3BOAHAS (PyHKIHUH,
TeOMETPUIECKUI U (PU3NIESCKHIA CMBICT IPOU3BOTHOM, TIEPBOOOpa3Has, ONPEACIEHHBIN
WHTETpAJl; YMCHHE HAXOIUTh ACHMOTOTH Tpaduka (YHKIUH, yMEHHE BBIYHCIATH
MPOU3BOJHBIE CYMMBI, TPOM3BEACHHS, YaCTHOIO W KOMIIO3UIMH (YHKIMH, HAXOJHUTh
ypaBHEHHE KacaTeJbHOW K rpaduky (yHKUUHM; yMEHHE HaXOAWTh IPOM3BOJHbBIE
JIIEMEHTapHBIX (YHKIUH;, YMEHHE HCIIOJNF30BATh IPOU3BONHYIO AJIS HCCIICIOBAHUS
(hyHKIMA, HAXOIUTh HAWOONBIINE W HAWMMEHBINHME 3HAYCHUS (QYHKIUH; CTPOUTH
rpa¢yKy MHOTOWICHOB C HCIIOJNIB30BAHUEM alllapara MaTeMaTHYecKOro AaHalln3a;
MPUMEHSTh TIPOU3BOAHYIO JIUIsl HAXOXCHHUS HAWIYUIIero pelieHus B NPHUKIIAIHBIX, B
TOM YHCIIE COMUATBHO-YKOHOMHYIECKUX M (PH3MUECKHUX 337adax; HAXOIUTh IDIOMAAN U
00BEMBI (PUTYp C TIOMOIIBIO HHTETPAIIA; MPUBOAUTH TPUMEPHI MAaTEMAaTHYECKOTO MOJIe-
JIMPOBAHUS C TIOMOIIBIO M hepeHINATBHBIX YPaBHEHUN

YMeHne omnepupoBaTh HOHATHAMH: Tpaduk ¢GyHKunMm, oOpatHas (YHKIHS,
KOMITO3WIMs (DYHKIMH, JIMHEHHas (QYHKIWA, KBaJpaTHIHas (YHKIHUS, panydoHaJIbHAs
¢byHKIUs, cremeHHas ~(QYHKOWSA, TPUTOHOMETpUYECKHEe (QYHKIWHU, OOpaTHBIE
TPUTOHOMETPHYECKHE GyHKINH, MOKa3aTeNbHasI
u sorapupmudeckas (YHKIUH, YMEHHE CTPOWUTh TpadUKH H3YYEHHBIX (DYHKIHH,
BBIIIOJHATD TpeoOpa3oBanHus TpadukoB (YHKIMH, HCIONB30BaTh TpadUKH I
M3y4YeHHUs TPOLECCOB M 3aBUCHMOCTEH, NMpPU pEIIeHHH 331a4 W3 JAPYTHX Y4eOHBIX
MPEIMETOB M 33/1a4 M3 PeaTbHON JKU3HH;, BRIPAXATh (hopMynaMu 3aBUCHMOCTH MEKIY
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BEJIMYMHAMY; UCIIOJIb30BATh CBOICTBa
u rpapuxku (QyHKUMH OIS pelleHHs  ypaBHEHMIl, HEpaBeHCTB U  3ajad
C mapameTpaMu; H300pakaTh Ha KOOPIUHATHOM IUIOCKOCTH MHOKECTBA PEIICHHI
YpaBHEHUH, HEPABEHCTB U MX CHCTEM

YMeHue pemaTh TEKCTOBBIE 331a4X PA3HBIX TUIOB (B TOM YUCIIEC HA MPOLEHTHI, JOIU U
9acTH, Ha JBIDKEHHE, paboTy, CTOMMOCTH TOBAPOB U YCIYT, HAJIOTH, 334a4H U3 00JIacTH
VOpaBJIeHUsT JUYHBIMH W CEMEHHBIMH  (PMHAHCAMM); COCTABIATH  BBIPAKEHIS,
YpaBHEHUS,, HEPABEHCTBA M UX CHCTEMbl IO YCIOBHMIO 33/auM, MHCCIEN0BATh
MOIY4YEHHOE pEUIEHHe U OLEHHBATh MPaBAONOAOOHOCTh pPE3yIbTATOB; YMEHHE
MOJIEJIMPOBATh peabHblE CUTyallUd Ha A3bIKE MAaTeMaTHKH; COCTABISAThH BBIPAXKEHU,
YpaBHEHHUS, HEpPaBEHCTBA M HX CHUCTEMBl II0 YCJIOBHIO 3aJaud, MCCIIEeI0BATh
MOCTPOCHHBIE MOJENIN C UCIOJIb30BAHUEM AaIlIapara aireOpbl, HHTEPIPETUPOBATH
MOJTYy4EHHBII pe3ynbTar

YMeHne onepupoBaTh MOHATHAMH: CpenHee apupMeTHIeCKoe, MeAraHa, HanOobIiee
Y HauMeEHbIlIee 3HAYCHUS, pa3Max, TUCIEPCHs], CTAaHIAPTHOE OTKIOHEHHUE YHCIOBOTO
Habopa; yMEHHE H3BIIEKaTh, MHTEPIPETHPOBATH HH(GOPMAIHMIO, MPEICTABICHHYIO B
TabiumIax, Ha AuarpaMmax, rpapuKax, OTPaKaroIIy0 CBOHCTBA peabHBIX IPOIIECCOB U
SIBIICHUH; TIPEACTABIATh MHYOPMALIUIO C MTOMOIIBIO TAOIHUI] M AUArPaMM; UCCIIEIOBATh
CTaTUCTUYECKHE JAaHHbIE, B TOM YHCJIE C NPUMEHEHHEM rpauyecKux METOJOB H
JNIEKTPOHHBIX ~ CPENCTB; TrpadUyeckd HUCCIEAOBaTh COBMECTHBIE HAOIIOIEHUS
C TIOMOTIBIO AMArpamMM PACCENBAHMWS U JIMHEWHON perpeccun

YMeHHe OIepupoBaTh IMOHATHSAMHU: CIyYalHBIA ONBIT W CIydaiHOe COOBITHE,
BEPOATHOCTDH CHy‘laﬁHOFO CO6I)ITI/I${; YMCEHHUE BBIYHCIIATH BCPOATHOCTDH C
UCTIONB30BaHUEM Tpa(uUYecKuX METOJOB; TPHUMEHSITH (QOPMYJIBl CIOXKEHUS U
YMHOXCHHS BEpOSTHOCTEH, (GOpMyNy MONHOH BeposTHOCTH, (hopmyny beprymim,
KOMOHWHATOpHBIC (akThl ¥ (QOPMYIIbI, OIICHUBATh BEPOSITHOCTH PEabHBIX COOBITHH;
YMEHHE  ONEpUpOBaTh MOHATHAMHU:  ClOydaifHas  BEJIMYHMHA, pacIpeieicHue
BEPOSITHOCTEH, MaTeMaTH4ecKoe OKUIAHHWE, AUCIEPCHS U CTaHAAPTHOE OTKIIOHCHHE
CIlyJaiilHOW BENWYMHBI, (QYHKIMHA pAacIpeneNeHiss W IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIFHOTO M HOPMAIBLHOTO paclpelefieHui; YMEHHE HCIIONB30BaTh CBOMCTBA
N3Yy4YCHHBIX pacnpe[{eneHHifl I pelICHUs 3a/lad; 3HAKOMCTBO C MNOHATUAMH: 3aKOH
OOJIBIINX YHCEN, METOJBI BEIOOPOUHBIX HCCIECAOBAHUIN; YMEHNE TPUBOIAUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA OONBINMX YHCET B MPHPOAHBIX M OOIIECTBEHHBIX SBICHUSX;
YMEHHUE OIePUPOBATh MOHATHAMH: COUCTAHIE, IIEPECTAHOBKA, YACIIO COYCTAHUN, TUCIIO
MepecTaHoBOK; OnHOM HBIOTOHA; yMEHHE NUPUMEHATH KOMOWHATOpHBIE (DAKTHI U
paccyKIleHusl UIsl peIleHUs] 3a/ad;, OICHMBATh BEPOSTHOCTH pPEajbHBIX COOBITHH;
COCTABIISITH BEPOSTHOCTHYIO MOJICNTb M HHTEPIIPETHPOBATH MOJIYICHHBIN Pe3yIbTaT

VYmMmenue OIICpHUpPOBATh TOHATHUAMU: TOYKaA, IIpAMasd, IJIOCKOCTb, IIPOCTPaHCTBO,
OTPE30K, JIy4, BEJIMUMHA YIJIa, IJIOCKUH yroJjl, IBYTPAHHBIN yroil, TpEXTpaHHBIA yrod,
CKpCIIUBAIOIINECA IpSAMBIE, MAPALICIBHOCTS M IEPHEHAUKYIAPHOCTb IPSAMBIX H
IJIOCKOCTEH, Yroa MEKIY IPAMBIMH, YTOJI MEXIY IPSAMOU M ITIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSMHU, PAcCTOSIHUE OT TOYKU JO INIOCKOCTH, PacCTOSHHE MEXIY IpsIMbIMHU,
PacCTOIHUEC MCEKAY IUIOCKOCTAMHU, YMCHHUEC MCHOJIB30BATh IIpW PCHICHUM 3a1ad
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HN3Yy4YCHHBIC (baKTI)I " TCOPEMBI INIAHUMETPUHN; YMCHUE OLICHUBATH Pa3MEpPhI 00BEKTOB
OKPYKAaromero Mupa; CTpOuTb MaTEMATUICCKHUE MOACIIA C IMTOMOIIBIO TCOMETPHUICCKUX
TIOHATHH U BCJIMYMH, p€HIaThb CBA3AHHBIC C HUMU IIPAKTUYCCKHUE 3a1a49U
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YMeHue OnepupoBaTh MOHATUSMIE: IDIOMAAb (GUTYpPBI, 006EM (QUTYPHI, MHOTOTPAaHHHK,
MpaBWIBHBIA MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA, KyO, mapasuiesenunern,
mpu3Ma, nTupaMua, Gpurypa u moBepXHOCTH BpaIleHHUs, HIIHHAP, KOHYC, IIap, cdepa,
wIomaab cQepsl, IUIOMAab MOBEPXHOCTH MHUPAMHIBI, MPHU3MBI, KOHYyCa, LWIHHAPA,
00béM Ky0a, NpsIMOYTOJBHOTO NapajuleNenunesa, MUPaMUIbl, MPU3MbI, LUIUHIPA,
KOHYca, I1apa, pa3BEéPTKa MOBEPXHOCTH, CEUCHUSI KOHYCA U LIMIMHApPA, Hapaule/IbHbIe
OCH WM OCHOBAHHWIO, CEUEHHE MIapa, IUIOCKOCTh, Kacaromasicsi cepsl, MIIHHIpA,
KOHyCa; yMEHHE CTPOUTHh CEUeHHEe MHOTOTPaHHHKA, H300pakaTh MHOTOTPAHHUKH,
¢urypsl M TOBEPXHOCTH BpAILEHHs, HMX CEUCHHS, B TOM YHUCIE C IOMOIIBIO
JJIEKTPOHHBIX CPEICTB; YMEHHE MPHMEHSITh CBOWCTBA TIeoMeTpUdecKux ¢uryp,
CaMOCTOSITENEHO  (POPMYITHPOBATH ONpEACICHUS HW3y4aeMbIX (UTYp, BBIABUTATH
THIIOTE3bl O CBOMCTBaX M TPH3HAKAX TeOMETPUIECKUX (UTyp, 0OOCHOBHIBATH WITU
ONPOBEpPraTh MX; yMEHHE IPOBOJUTH KIacCUPUKALUI (UTYp IO PA3TUUYHBIM
MPU3HAKAM, BBIIOIHATH HEOOXOIUMbIE JOIOTHUTEIbHbBIC HOCTPOCHHSI

11

YMeHHe omnepHpoBaTh IOHATHSAMHU: [BIDKEHHE B TIPOCTPAHCTBE, ITapajUIeIbHBIHN
MepeHOC, CUMMETPHs Ha IUIOCKOCTH U B IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
noao6us, mofgo0HbIe (PUTYphl; YMEHHE PACIO3HABaTh PaBHBIC U MOAOOHBIE (PUTYDEI, B
TOM 4YHCJIE B IPUPOAE, HCKYCCTBE, APXHUTEKTYpe; HCIIONB30BaTh T'eOMETPHUYECKUE
OTHOILIEHUS TIPH PELICHUH 3a/1a9; HAXOAUTHh TeOMETPHUYECKUE BETUINHBI (IJTHHA, YTOJ,
IUIOIA/b, 00BEM) NP PEIICHUH 331a4 U3 APYTHX YUEOHBIX MPEIMETOB U U3 PEAbHOMN
KU3HM; YMCHHE BBIYHUCIATH TCOMETPUUYECKHE BEIWYMHBI (IJIMHA, YTOJ, IJIOMIAMb,
00BEM, TUIOMAAb MOBEPXHOCTH), UCIIONB3YS HM3y4deHHBIE (POPMYIIBI M METOIBI, B TOM
qrcie: IUIOMaAb HMOBEPXHOCTH ITHPAMUIbI, TPH3MBI, KOHyca, LMIMHIpA, IUIOMaIb
cheprl; 00bEM Kyba, MNPSAMOYrOJILHOTO TapajuleNienuneaa, MUPaMUAbI, TPU3MBI,
WIMHIPA, KOHYCA, apa; YMEHUE HaX0AUTh OTHOIIIEHHE 00BEMOB MOTIOOHBIX (HUTYD
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YMeHne omnepupoBaTh IMOHATUSAMH: MPSIMOYrojbHas CUCTeMa KOOpPAHMHAT, BEKTOp,
KOOPAMHATHl TOUYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTOPOB, NPOU3BEIEHUE BEKTOpa
Ha 4YHCJIO, Pas3lioKEHHE BEKTOpa Mo 0a3ucy, CKaIApHOE MPOU3BEACHUE, BEKTOPHOE
MIPOU3BEJICHHE, YroJl MEXIY BEKTOpPaMH; YMEHHE HCIOJIb30BATh BEKTOPHBIM M KO-
OpPAWHATHBIA METOM U PEIICHHsS TeOMETPHUUSCKUX 3afad M 3aJad OPYTuX YUeOHBIX
MIPeIMETOB
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VYmMmenue BLI6I/IpaTL HO}IXO}IH[HI/Iﬁ METOJ UIA pCIICHUA 3a1a4r, IOHUMAaHUE 3HAYNMOCTHU
MAaTEMAaTUKH B U3YyYCHUU ITIPUPOJHBIX U O6H.IeCTBCHHBIX nponeccoB 1 HBHCHHﬁ; YMCHHE
pacnio3HaBaTb IMPOABJIICHHUEC 3daKOHOB MAaTEMATUKH B HCKYCCTBEC, YMCHHEC IMPUBOAWUTH

IIPUMEPBI MATEMAaTUUECKUX OTKPBITUH POCCUIMCKOI ¥ MUPOBON MaTeMaTH4ECKOM HAyKU

HNEPEYEHDb 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA EI'D IIO MATEMATHUKE
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ITpoBepsieMblii 3JIEMEHT COEPKAHMS

1 UYwcna ¥ BEIYUCTICHUS
1.1 |HarypansHsle u 1ienble grcia. [IpusHaky IeTMOCTH HENBbIX YHCel
Parmonansupie uncna. OOBIKHOBEHHBIE W AECATHYHBIC APOOH, IPOLECHTHI, OECKOHEYHBIC
1.2 MIEPHOAMYECKUE IPOOH
ApudmeTnieckuii KOpeHb HATypaJbHOH cTermeHu. JleWcTBus ¢ apuMeTHYeCKHMU KOPHIMH
13 HATypaJIbHOW CTECIICHU
1.4 |Crenens ¢ uensiM nokaszarenaeM. CTeNeHb ¢ pallMOHAIbHBIM IT0Ka3aTeneM. CBONHCTBa CTENIEHU
15 CuHyc, KOCHHYC M TAaHICHC YHCJIOBOI'O apryMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHTEHC
YHCIOBOIO apTyMEHTa
1.6 |Jlorapu¢m uncna. JlecsITUUHBIC  HATYpPAIBHBIC JTOTaPH(PMBI
HefictButensHple 4ncna. ApudMeTndeckne omnepauu C  JeHCTBUTENBbHBIMH  YHCIIAMHU.
1.7 |IIpubmkéHHBlE BBIUHCICHUS, IpaBUia OKPYIJICHUS, NPUKUIKA U OLEHKa pe3yibTaTa
BBIYHMCIICHUN
1.8 |IIpeobpa3zoBanue BbIpaskeHUI
1.9 |KommnekcHele uucia
2 YpaBHEHHUS U HEPABEHCTBA
2.1 |Uensie u qpoOHO-paniiOHATEHEIE YPAaBHEHHS
2.2 |HppanuoHaibHbie ypaBHEHHS
2.3 | TpuroHomerpuyeckue ypaBHEHUs
2.4 |Iloka3arenpHbIe U JIOTApUPMUIECKHEC YPABHEHUS
2.5 |Lenbie u 1poOHO-pallMOHATIBHBIE HEPABEHCTBA
2.6 |MppanuoHnaibHble HEpaBEHCTBA
2.7 |IlokazaTtenbHble U JorapupMUUECKUE HEPABEHCTBA
2.8 | TpuroHomerpuyeckue HEpaBeHCTBA
2.9 | CucreMsl 1 COBOKYITHOCTH YpaBHECHUII U HEPABEHCTB
2.10 | VYpaBHEHus, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 [Marpuua cucreMsl JMHEHHBIX ypaBHEeHUH. OnpeaenuTens MaTpHULIbL
3 @DyHKIMU U rpapuKu
Oynkmsa, cnocoObl 3amanus GyHKuH. ['paduk Gyaknuu. BzaunMHO 0OpaTHBIC (YHKIIHH.
31 Yérasle 1 HeuéTHBIC QyHKIMU. [lepuoamueckue GyHKIN
Ob6mnacte ompeneneHuss U MHOXKeCTBO 3HaueHMH (yHkumu. Hymn ¢ysxmun. ITpomexytku
3.2 |3HakomocTostHCTBa. IIpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHHUMYMBI
¢hyskumu. Hanbonpliee M HanMeHbllee 3HaueHne QYHKIMHA Ha TIPOMEXKYTKE
CrenenHas (GyHKIUS ¢ HATypaJIbHBIM U IeJIBIM TTOKa3aTeneM. E€ coiicTBa u rpaduk. CBoiicTBa
33 1 rpauK KOpHsI N-01 CTENeHN
3.4 | TpuroHomerpudecknue QyHKINHU, UX CBOWCTBA U rpaHKH
3.5 |Iloka3zarenpHas u orapugmudeckas QYHKIMH, HX CBOWCTBA U rpaduKu
Touku paspeiBa. AcuMnToTHl TpadukoB QyHKmiA. CBolicTBa (GYyHKIHH, HEMPEpHIBHBIX Ha
36 OTpe3Ke
3.7 ITocnenoBaTeapHOCTH, CIIOCOOKI 3aJaHHUsI MOCIIEI0BATEILHOCTEH
3.8 | Apudmerndeckas u reoMeTpHUecKas mporpeccun. @opmyiia CI0XKHBIX POIICHTOB
4 Havana MaTeMaTH9ecKoro aHaim3a
4.1 |IIpowmsBoanas ¢pyHkmu. [Ipor3BoIHBIC STIEMEHTAPHBIX (QYHKIIUN
4.2 |llpuMeHeHne TPOM3BOAHON K HCCIENOBAHUIO (PyHKIMH Ha MOHOTOHHOCTH M OKCTPEMYMBI.




Kox

ITpoBepsieMblii 3JIEMEHT COEPKAHMS

Haxoxnaenue HanOOJIBIIIEr0 H HAUMEHBIIIETO 3HAUCHHS (1)YHKIII/II/I Ha OTPE3KE

4.3 |IlepBoobGpa3Has. MHTerpan
5 MHoO:K€eCcTBa U JIOTHKA
5.1 |MHoxecTBO, onepanuy Hax MHOXKecTBaMu. JluarpaMmel Dilnepa — Benna
5.2 |Jloruka
6 BeposTHOCTE 1 cTaTHCTHKA
6.1 |OmnucarenbHas CTATUCTHKA
6.2 |BeposTHOCTH
6.3 |KomOunaropuka
7 I'eomerpus
7.1 |Durypsl Ha IJIOCKOCTH
7.2 |IIpsiMble ¥ MIOCKOCTH B IIPOCTPAHCTBE
7.3 | MHororpaHHuKu
7.4 |Tena u HOBEPXHOCTHU BpaIlCHUS
7.5 |KoopauHaTsl 1 BEKTOPbI




