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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEIrO
o0miero o0Opa3oBaHUsl, TAK KaKk 00€CTIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHMTApPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe NpHU  HU3YYEHUU
OOy4arolMMUCS MOHATUIHHBIX OCHOB N€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IIPU PELICHUH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIATb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
busznyeckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAWBUIYAJIBHBIX CIIOCOOHOCTEW OOydaroluxcs MpH
M3YYEHUM T€OMETPUH, KaK COCTABISIONICH mpeaMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXHOCTH  NPUOOpETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
CHEeLM(PHUUHBIX T€OMETPUH, U HEOOXOAUMBIX IS YCIEUIHOTO NMPO(ECCUOHAIBHOTO
o0Opa30BaHMsl, CBA3aHHOIO C UCMOIb30BaHUEM MATEMATUKU.

[IppopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHUS O TEOMETPUM KaK YaCTH MUPOBOW KYJIBTYPBI U
(dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe ~ yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSIMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI pEelIeHUs 3a/1a4;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TeOopHil, (OpMHUpOBaHUE MOHMMAHHUSA POJU AKCUOMATUKH TMpU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIEHUs, YMEHUA UX IPUMEHSTh, MPOBOAUTH JOKA3aTEJIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 33724 C IPAKTUUYECKUM COJIEPKAHHUEM,
dbopMupOBaHHE TMPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUHN U POJIM aKCHOMATHUKH B TIPOBEICHHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTYaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronIMXcsl, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, UHTEpECca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKIIMOHATLHONH TPAaMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHUS pPaclo3HaBaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYyalUsX U MPU U3YyUYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCJIEIOBAaHUS MOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZCP)KATEIBLHBIMH JUHUSAMH y4eOHOTO Kypca «['eoMeTpus» B
10-11 knmaccax sBisitorcs: «lIpsmMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
IIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OIEPUPOBATH
MOHATUSMIY», PEICBAHTHBRIMU TEOMETPHHM Ha YIiIyOJIEHHOM YpOBHE OOYy4YeHUS B
1011 xmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIUHUSAM y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX YMEHHUH  pacmpenensiercs He  TOJBKO  TI0
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHoi paboueit
MPOrpaMMBbl, paclpeeIEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOPOCAM O0yUaroIIuecs
oOpamaguch HEOJHOKpPAaTHO. OTO TMO3BOJISIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ysi MPOYHbIC MHOKECTBEHHBIC CBSI3HU.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOJaeHHoe
M3Y4YCHHUE TEOMETPHUH KaK COCTABIISIONIEH yaeOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TPOAOIKCHUIO H3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble M CKpelMBaromuecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamiebHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpOoeKTUpoBaHHs. WM300paxeHue
¢buryp B nmapajyieqbHONW MPOEKUHUH. YTJIbl C COHAMPABIECHHBIMU CTOPOHAMM, YIOJI
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYJIAPHBIE IIPSMbIE B
IIPOCTPAHCTBE, MPAMBIC IMAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIUKYIsIpax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, BYTPAaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCUHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienuiienn, OPSAMOYTOJIBHBIA — NApajUleenune]; U  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojibHas nuUpamujaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKH: IIPaBWJIbHAs IIpU3Ma U



npaBUbHAs NUpaMUIa, MPAaBWIbHAS TPEyroibHas MNUPAMHUAA W IPaBUIbHBIN
TeTpa’jap, KyO. IlperncraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTa’3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMUW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMON IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOLAAN YCEYEHHON MMPaMHU/IBI.

CuMmmMmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHs NPABWIbHBIX MPU3M, CHUMMETPUS NPaBUIbHOU
nUpamMUbl.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPa3jgOKEHUH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsimMoyrosibHas  cucreMa  KOOpJIMHAaT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue MoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmomoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TPU3MBI, MIIMHJpA, TUPaMHUIbl U KoHyca. O0BEM I1apa U mapoBOro
CerMEHTa.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAas OKojo IpumHapa. llepecedenne cdepsl W mapa c
wiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMHUCAaHHOTO OKOJO cdepbl, cheppl, BOUCAHHON B MHOTOTPAHHUK WIH TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€¢ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogoOusi, romoteTusi. PeimieHue 3amauy Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUIINHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS I1apa, METOAbl MOCTPOCHHUS
CEUEHUI: METOJ| CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpEHOCa
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOMCTBa BEKTOPHOIO YyMHOXeHUA. [IpsmMoyronbHas
cucteMa KoopauHat B npoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopanHATHO-BEKTOPHBIA METOJ MpPU PEUICHUH TEeOMETPUUYECKHUX
3ajad.

JIBUKeHNs B IPOCTPAHCTBE

JBwxenus npoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBWXEHUN: MapajulebHBIM MEpEeHoC,
LHECHTpaJIbHAsT CUMMETpPHS, 3€pKAJIbHAsA CHMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOLIVIOMY W HACTOALIEMY POCCUMCKOW MAaT€MaTHUKH, LIEHHOCTHOE OTHOIIECHHUE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, chopMHUpPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, dDTUYECKOIO IOBEICHMS, CBI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOIO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUUECKUE 3HaHUSA B
MHTEpecax 3/10pOBOro U 0€301acHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTHUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccur u pearru30BBIBATH COOCTBEHHBIC IKU3HEHHBIC TLIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTeMaTHMYeCKOMy  OOpa3oBaHUIO U



CaMOOOpPa30BAHUI0 HA TMPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00aTIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
HAa TIPUMCHCHHE MATeMATHYCeCKMX 3HAHWM Ui pelieHWs 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIEeH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHUMAHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB eé
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTUS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJICTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIENOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBJIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXJy MNOHATUSAMH, (POopMyIUpPOBaATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMbIE U OT NPOTHUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemnieHuss ydeOHOW 3anayu  (CpaBHUBATh HECKOJBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4éToM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHYECKOTO 00bEKTa, SIBICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MIPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUIUTH MHPOpPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMIPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMAaTHU3UpOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHpPOBATh CY>KICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOLIEHMs], SCHO, TOYHO, T'PaMOTHO BBIpaXXaThb CBOK TOYKY 3pEHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIATh CBOU CYXACHUA C CYXIACHUAMHU APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4i, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBHIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NPE3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJIATH IIJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/JE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WIIM HEAOCTUIKEHUSI Pe3yNIbTaTOB AESITEbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eITEILHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW W MHAMBUIYATbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJBl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoBbIX (opMax palboThl (00CYXIEeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHMBATh
KayeCTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca oOyvaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CICACTBUSA U3 HUX TPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKCHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3MA,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJacCUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJ1accu(ukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATHUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATh IapajuiesIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHNUE (DUTYp HA IMIIOCKOCTH, BBIMIOJHATH M300pakeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBIMOJIHSIThH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TMpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMyT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPUSl B MPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
Qurypes;

e CBOOOAHO ONEpPUPOBATH MOHATHAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMU;

e pemarh 3a4a4d HAa JOKa3aTEIbCTBO MATEMAaTHYECKUX OTHOIIEHUM U
HAXOXKJECHUE T'€OMETPUUYECKUX BEJIMYMH, NPHUMEHSS W3BECTHBIE METOJBI
IIPU PELIEHUM MAaTEMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATH U HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIYYCHHbIE 3HAHUS Ha TNPaKTUKE: CpaBHUBATb U
aHANIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh U3YUYECHHbIC MOHSATUSA B
npolecce IMOMCKAa peUIeHHs] MaTeMaTH4ecKH  c(hopMynnpoBaHHON
npo0sieMbl, MOJEIMPOBATh pEAJbHbIE CUTYallUd Ha S3bIKE T'€OMETPHH,
MCCIIEN0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM IE€OMETPUUYECKHUX
NOHATUH M TEopeM, ammapara ajireOpbl, pelarb MPaKTUYECKHUE 3a/ayd,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATh TMOHSATHUSIMH, CBS3aHHBIMU C IUIWHIPUYIECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSMH, CBSI3AHHBIMH C TE€JIAMU BPALCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W Mmap) u
OOBSICHATH CIIOCOOBI MOJIYYECHUS TEJ BPAICHHUS,

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIOoKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH, CBA3aHHBIMU C KOMOWHALMSMU TEIl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAaIlLICHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOT00HBIX TEN;

n300pakaTh u3ydaembie (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIllCHUS;

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

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpallui HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUYECKUE 3a/1a4 HA BBIYMCIICHHUE YTJIOB MEXKIY MPSIMBIMU
U TUIOCKOCTSIMU, BBIYHUCIICHHE PACCTOSIHUM OT TOYKU JI0 IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOAa MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEJ BpalleHUs MpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHMS LWJIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEYEHUS KOHYca (MapajuielbHbIe
OCHOBAHUIO Y IPOXOJSAIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CIIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHHUS;

IPUMEHATh TEOMETPUYECKHE (PaKThl AJSl PELICHUS CTEPEOMETPUUCCKUX
3a/1a4, OPEANOJIAralllinX HECKOJIBKO IIaroB PELICHUS, €CIH YCIOBUSA
PUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOU (dopme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaXO0KJIEHUE T€OMETPUUECKUX BEIIMYNH;

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

NPUMEHTh  TOJYYEHHbIE  3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYal[UU, IPUMEHATh N3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OpPMYJUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, MCCIEN0BAaTh IOCTPOCHHBIE
MOJEJIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bsenenue B ctepeoMeTpuro 23 1
) B3aumHoOe pacrosnoxeHue npsMbIx B 6 |
IIPOCTPAHCTBE
3 [TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 HepHeHHHI\C’YHﬂpHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIIIBl ¥ pacCcTOSHUSA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPGHI/IG, 00o011eHne U cucTeMaTH3alus 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTnyeckasi reOMeTpHs 15 1
) [ToBTOpEHME, 06o6meHI:Ie u 15 |
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHuUE, 06o6meHIfe u 17 )
CUCTEeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Jlara uudgpoBbie
Nen/m  Tema ypoka Kontpoannbie IIpakruueckue
Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl

Fnasa 1. BBeeHue B crepeoMeTpHIo

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IJIOCKOCTH, MapajlIeIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[ToHATHS cTepeomMeTpHun: TOUYKA, IIpsAMasd,
IUIOCKOCTB, MPOCTPAHCTBO. OCHOBHBIE

IpaBuJia U300paKeHMsI Ha PUCYHKE 1
TUTOCKOCTH, MapajIeIbHbBIX MPSMBIX

(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsaTHs: Mepecekarmuecs MmIOCKOCTH,
NepeCceKaroIINecs NMpsiMasi ¥ TUIOCKOCTH; 1
MIOJTYIIPOCTPAHCTBO

[TonsaTHs: Mepecekarmuecs MIOCKOCTH,
TIepEeCEeKarOIINEcs MPsiMasi U TUIOCKOCTH; 1
MIOJTYIIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHNE

MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PHUTYP, 1
HECYIIECTBYIOIINX 00HEKTOB

MHororpaHHUKH, H300paKeHHE

MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP, 1
HECYIIECTBYIOIIUX 00BEKTOB




AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus U3 HUX. CocoObl 3a1anus
IIPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U IIOCKOCTEH

10

N306paxkenue ceueHuit nupamuabl, Kyoa u
HPU3MBL, KOTOPBIE IPOXOIAT Uepe3 UxX
p€bpa. M3obpakeHne nepecedcHus
IIOJIY4EHHBIX III0CKOCTeN. PackpamBanue
IIOCTPOCHHBIX CEYEHUH Pa3HBIMU LIBETAMU

11

N3o06paxkenue ceueHnit nupamuabl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOIAT Yepe3 UxX
pé6pa. N3o0paxeHue nepeceueHus
MIOJIY4EHHBIX IJI0CKOCTeN. PackpammBanue
IIOCTPOEHHBIX CEYEHNUH Pa3HBIMHU LIBETAMU

12

N306paxkenue ceueHnit nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 Ux
pE€opa. N3o0pakeHne nepeceueHus
MOJYYeHHBIX TIIOCKOCTe!. PackparmBanue
MOCTPOCHHBIX CEUYEHUH Pa3HBIMH LIBETAMH

13

N3o06paxeHne cedeHnii mupamuibl, Kyoa u
NPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 Ux
pE€6pa. N3o0pakeHne nepeceueHus
MOJYYEeHHBIX TIIOCKOCTe!. PackparmBanue
MOCTPOCHHBIX CEUCHUI Ppa3HbIMU LIBCTAaMU

14

Merton ciaenoB 1uisl TOCTPOCHUS CEUYECHHI




15

16

17

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa nIepece4eHnil PSIMBIX U
IJIOCKOCTEH

Merton ciaeoB AJisi HOCTPOCHUST CEYEHUM.
CBolicTBa nepeceyeHui MpSIMbIX U
IJIOCKOCTEH

[TocTpoenue ceuenuii B nupamue, Kyoe mno
TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

18

[TocTpoenue ceuenunii B nmupamue, Kyoe mno
TpéM TOoukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

20

[TocTpoenue ceuenunii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aMHCh I1aroB
MOCTPOEHUS

21

22

[ToBTOpenue mianumerpun: Teopema o
POMOPLUMOHANIBHBIX oTpe3kax. [logoOue
TPEYTOJILHUKOB

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4YepTexax. McTtopus pazButus
MJIAHUMETPUU U CTEPEOMETPUH




23

24

25

26

KonTpoabHasi padora " AkCHOMBI
crepeomerpun. Ceuenus"

FnaBsa 2. B3auMHoe pacnosioskeHue NPSIMbIX B IPOCTPAHCTBE

B3aumnoe pacronoxeHue npsiMbix B
npoctpancTBe. CKpenuBaronyecs npsmsie.
[Tpu3Haky CKPEIIMBAIOMUXCS MPSMBIX.
[TapanmnensHbIe IPsIMbIE B TPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSAMOU MapasuieIbHON
JAHHOM MPSIMOM, MPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JISKAIIeH Ha JTaHHOMN
npsMoii. JleMma o mepecedeHun
napauieIbHbIX MPSMBIX INTIOCKOCTHIO

[TapamienpHOCTB TpeX NpsIMBIX. Teopema o

TpEX MapajuieabHbIX IpAMBIX. Teopema o 1
CKPEIIHBAIOIINXCS PAMBIX

27

[TapannenbHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA NapaJIJIEIBHOTO
npoekTupoBanus. 300paxkeHre pa3HbIX
buryp B napaiienbHON MPOeKIIUU

28

[lenTpanbHast MpoOEKIMs. YTOJII ¢
COHAIIPaBJIICHHBIMU CTOPOHAMHU. YTOJI 1
MEXAY MPSMBIMU

29

30

3ajaun Ha TOKAa3aTeILCTBO U
HUCCIICIOBAHUE, CBSI3aHHBIC C 1
pACIIOJIOKEHUEM IIPSAMBIX B IIPOCTPAHCTBE

Fnasa 3. [Iapa/iieIbHOCTL NPAMBIX M IIOCKOCTEH B IPOCTPAHCTBE

[ToHATHS: mapauIeIbHOCTD MPSAMOHN U 1




31

32

33

34

IUTIOCKOCTH B IpocTpaHcTBe. [Ipu3Hak
HapauIeIbHOCTH MPSIMON U IIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTHU

["'eomeTpuuecKue 3aJauu Ha BEIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
[apaJUIEIbHOCTBIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceueHus, IPOXOASILIETO Yepes3
JAHHYIO IIPSIMYIO Ha YEpTEkKE U
napajuieIbHOTO APYrou npsmoil. Pacuér
OTHOLIEHUI

[TapannensHas npoeKuys, IPUMEHEHUE JUIs
MOCTPOCHMSI ceueHul Kyba n
napayutenenunena. CpoicTsa
napaiesienumne1a 1 mpu3Mbl

[MapannensHble iockoctu. [IpusHaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

35

Teopema 0 mapamieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, npoxonﬂmeﬁ
4yepe3 TOUKY, He MPUHAJICKAILYIO JaHHON
MJIOCKOCTH U CJIEJCTBUS U3 HEE

36

CBoiicTBa mapayIeNIbHBIX IUIOCKOCTEN: O
MapaJIIEIbHOCTH MPSMBIX IIEPECEUEHUS
IIpHU [IEPECEYEHNN IBYX ITapalaeIbHbIX
IIJIOCKOCTEN TpeThen

37

CaoiicTBa mapanienbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapalieNbHbIX NPSAMBIX,
3aKIIIOYEHHBIX MEX1y NapauleIbHbIMU




IIJIOCKOCTAMU,; O IIEPECCUCHUU HpHMOﬁ C
ABYMS TapaJJICJTIbHBIMU IIJIOCKOCTAMUA

I'naBa 4. [lepneHAUKYJSIPHOCTDH NPSIMBIX H IJIOCKOCTEH B IPOCTPAHCTBE.

38

39

40

[ToBTropenue: Teopema [ugaropa Ha
IUIOCKOCTHU

[ToBTOpEHME: TPUTOHOMETPHUS
HOPSMOYTOJIBHOTO TPEYTOJIbHUKA
CaolicTBa Ky0a U IPSIMOYTOJIBHOTO
napaenenunena

41

42

43

44

45

Brrurcnenue UTMH OTPE3KOB B KyOe U
HPSMOYTOJIBHOM TapaJUICIICIHUIICC

[TepnieHANKYIAPHOCTD NPSMOM U
wiockocty. [IpusHak
NEPIEHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

IlepnieH qUKYIAPHOCTD NMPSMOUN U
nockocty. [Ipusnak
NEPIEHAUKYIAPHOCTH IIPIMOMN U
IIJIOCKOCTH

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTHU MPSIMOM, MPOXOAAIIeH
Yyepe3 TOUKY IPOCTPAHCTBA U
NEePHEHANKYJISIPHON K IMIIOCKOCTH

[InockocTH U MEepIEHINKYISIPHBIE UM
IIPsIMBIE B MHOTOI'PaHHHUKAX

46

47

[InockocTH U MEepIEHINKYISPHBIE UM
IPsIMBbIE B MHOTOT'PaHHUKAX

[leprieHAUKYmSAp ¥ HAKIIOHHASL. 1




[TocTpoeHue neprneHuKyspa U3 TOUYKU Ha
PSIMYIO

[leprieHquKynAp ¥ HAKIOHHAS.

48 [TocTpoenue nepneHAnKyIsipa U3 TOUYKU Ha
IpAMYIO

49 Teopema 0 TpEX nepneHAUKYIpax
(mpsimast 1 oOpartHas)

50 Teopema o0 TpEX nMepHneHAUKYISIPax
(mpsimast 1 oOpartHas)

51 VYron Mexy CKpelBaroIMUCs
IPSIMBIMU

57 [Touck neprneHuKyIIpHBIX NPSIMBIX C
MOMOUIbIO NEPIIEHANKYIISPHBIX MIIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHNE
[TocTpoenue ceuenuii kyoa, MpU3MBI,

54 IIPABWJIBHOM MUPaMUJIbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKINH
[TocTpoenue ceuennii kyba, MpU3Msl,

55 MPaBUIILHON MHUPAMHUJIBI C TTOMOIIBIO
OpPTOTOHAJILHOW MPOEKINH
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 wiockocTH. [Imockoctu cummerpuii B
MHOTOTpaHHHKaX

57 [Ipu3Hak nepneHuKyISIpHOCTH NPSIMON 1
IUIOCKOCTH KakK CJIEJICTBUE CUMMETPUH

53 IIpaBunpHBIE MHOTOTPaHHUKU. Pacuér
paccTOsTHUM OT TOYKHU J0 IUNIOCKOCTH

59 [IpaBunbpHBIE MHOTOTpaHHUKU. Pacyér




60

paCCTOﬂHI/Iﬁ OT TOYKH A0 IINIIOCKOCTH

Croco0bl ONyCTUTH TEPIICHANKYIISPHI:
CUMMETpPHUS, CABUT TOYKHU MO MapaijieIbHOI
pAMOM

61

62

63

64

CnBur no HenapauienbHON IPSIMOH,
WU3MEHEHUE PACCTOSHUN

KonTpoasnas pabora ""B3anmuoe
pacmnosio:keHue NpsIMbIX U II0CKOCTel B
npocrpancrse"

[ToBTOpEHME: yroa Mexay IpSIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHSI B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

[ToBTOpEHME: YrOm Mexny
CKPELIMBAIOIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

Fnasa 5. YIuibl U paccTOAHUSA

65

FGOMeTpI/I‘-IeCKI/Ie METO/AbI BEIYMCIICHUA
yria MEXay NpAMbIMA B MHOT'OI'PaHHUKAX

66

67

JIByrpansbiit yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JIBYTPaHHOTO yTrja
[lepnennukynspHeie miaockoctu. CBoiicTBa
B3aUMHO IEPIICHAUKYISPHBIX IIJIOCKOCTEN

68

[Ipu3Hak nepneHuKyIspHOCTH
IIJIOCKOCTEH; TeOpeMa O MpsMOMN
NIEPECEUEHMS IBYX MJIOCKOCTEN
NEPIEHUKYIISPHBIX TPETHEN MIIOCKOCTU

69

[IpssMOyTONBHBIN TTapaieenumnes; Kyo;




70

HU3MEPCHUA, CBOICTBa MMpAMOYT'OJIbHOI'O
napajjicjicnmicaa

TeopeMa O AuaroHajiv npsaMOyroJibHOITo
napauicienuieaa u CICACTBUC U3 Heé

71

CrepeomeTpruecKue 1 MpUKIaJIHbIC
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U IIJIOCKOCTHU

72

73

74

[ToBTOpEHME: CKpENTMBAIOIINUECS MIPSMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAaHIAPTHBIX
MHOTOI'PaHHHUKAX

Hapa mapayiCIIbHbIX IUIOCKOCTEH Ha
CKPCHIUBAIOIHUXCA IIPAMBIX, PACCTOSHHUC
MCKAY CKPCIIUBAOIIMMHACA MTPSAMBIMHA B
IMMPOCTBIX CUTYyalUAX

Paccrosaue oT TOUkH 10 IIJIOCKOCTH,
pacCcTodIHHUC OT HpﬂMOﬁ J0 IIIIOCKOCTH

75

Brruncnenue paccTosHUN MEXTY
CKPELIMBAOIMMMHUCS IPSIMBIMU C IIOMOIIBIO
NEPHEHANKYJIAPHON IIIIOCKOCTH

76

TpéxrpaHHslil yroi, HEpaBeHCTBa IS
TpexrpanHbix yrioB. Teopema [Tudaropa,
TE€OpEMBbI KOCHHYCOB U CUHYCOB JJIsI
TPEXTPAHHOIO yIJIa

77

78

DeMeHTHI ChEepUIECKON TeOMETPHH:
reoJIe3nyYecKue JIMHUU Ha 3emiie

KonTposbHnas padora "Yribl n
paccrosiHus"

Fnasa 6. MHOIrOrpaHHHUKH.




Cucremaru3zaius 3HaHU "MHOrOrpaHHUK

79 | 1
U €T0 JIEMEHTHI

20 [Tupamuaa. Bunsl nupamui. [IpaBunsHas 1
nupaMua

31 [Ipusma. IIpsAmas 1 HaKJIOHHAS IIPU3MBI. |
[IpaBunbHas npusma

2 [Tpsimoii napasuienenunen, 1
IPSIMOYTOJIBHBIN Mapajienenumnes, Kyo

23 Beinykinbie MHOrorpanuuku. Teopema 1
Ditnepa
Boinykible MHOrorpanHuku. Teopema

84 Oiinepa. [IpaBunpHbIe U OTyNIpaBUIbHBIE 1
MHOTOTPaHHUKHU

25 KonTposbnas padora |
"MHOrorpaHHuKHu"

I'naBa 7. BekTopbl B NIpocTpaHcTBe

26 [TonsiTHE BEekTOpa Ha MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpPOB 1

88 PaznocTh BekTOpOB 1

89 [IpaBuio napasienenumnena 1

90 YMHOKEHHE BEKTOPA Ha YUCIIO 1

91 Paznoxxenue BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JIeXKAIUX B OJHON MIIOCKOCTH

92 CkansipHo€ MpoOU3BEICHNE 1

93 Boruncnenue yria Mex1y BEKTopaMu B 1

NPOCTPAHCTBE




94 [Ipocreiiine 3a1aun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu 1
96 [Ipocreiimine 3a1auu ¢ BEKTOpaMu 1
97 [Ipocreiiine 3a1aun ¢ BEKTOpaMu 1
98 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1
99 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUN 1
100 Hrorosasi kKoHTpoOJIbHAsI padoTa 1
101 HTorosasi KOHTpPoOJIbHAsSI padoTa 1
102 O0o001IeHre U CHCTeMAaTU3alus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB 110 102

ITPOI'PAMME




11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
Jlara uudgposbie
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl
I'naBa 1. AnHanuTnyeckasi reoMeTpust

1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1

Ha IUIOCKOCTH U B NPOCTpaHCTBE"
) [ToBTOpenue Temsl "CkasspHoe 1

MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Borruncinenue yria |

MEX/1y BEKTOpaMu B IIpOCTpaHcTBE"
4 [ToBTOpEHME TEMBI "Y paBHEHHE MPSIMOH, 1

IIPOXOJALIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, |

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, |

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BekropHoe nmpousseneHue 1
g JInneliHble HEPABEHCTBA, JINHEWUHOE 1

MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1

MIPOrpaMMUpPOBaHHE
10 AHanuTHYeCKHe METO/IbI pacuéra yria ]

MEXy NPSIMbIMH B MHOI'OTPaHHHKAaxX
1 AHanuTHuyecKue METObI pacuéra yria 1

MCKAY MIIOCKOCTAMU B MHOTOI'paHHHKaxX




®dopmysa pacCTOSHUS OT TOUKH J10

12 IJIOCKOCTH B KOOP/AMHATaX

13 Haxoxnenue paccTossHuM OT TOUKH J10
IIJIOCKOCTH B KyOe

14 Haxosxnenue paccTostHui OT TOUYKH 710
IJIOCKOCTH B IPABUJILHOM MUPAMHU/JIE

15 KonTpoabHas padora "AHajauTuvyeckas
reomerpus"

Fnasa 2. [loBTOpeHue, 00001IeHNEe U CUCTEMATH3ALMS 3HAHUI

16 CeueHusi MHOTOTPaHHUKOB: CTaHJIapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METOJ] CJIEJIOB
CeueHusi MHOTOTPaHHUKOB: CTaHJAapTHBIC

18 IJIOCKOCTH, TIEPECEUEHUS TIPSAMBIX U
IIJIOCKOCTEN

19 [TapannenpHble NpsIMbIE U MIJIOCKOCTH:
napajuieJIbHbIE CEUYEHUS

20 [TapannenbHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOLIEHUI
[TapannenpHble NpsSIMbIE U MIJIOCKOCTH:

21 YTIIbI MEKY CKPEIIMBAOIIUMHUCS
MPSIMBIMA
[lepnengukynsipHbIE TPSIMBIE U

” MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEepHEHUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUHA MHOTOTPAaHHUKOB

” [lepnengukynsipHbIE TPSIMBIE U

IJIOCKOCTH: TCOpEMA O TPECX




24

MEePIEHIUKYIIAPAX
[lepnenquKyIsipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYHMCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25

HOBTOpeHI/Ie: miomaain MHOT'OYTOJIbHUKOB,
(hOpMYyIIBI IS TUTOIACH, COOOpaKEHUs
noaoous

26

27

28

[ToBTOpEHME: IOIMIATN MHOTOYTOJIbHUKOB,
(hOpMYIIBI IS TUTOIIACH, COOOpaKEHUS
mopoous

[ToBTOpEHUE: IO I1 MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TIJIONIAJICH, COOOpasKeHUS
mopoous

[Tnomaau ceyeHnit MHOrOTPaHHUKOB:
TUTOIIAIM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUsI MOA00MS

29

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIOMIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00MS

30

31

32

KonTtpouabHnas pa6ora "IloBTopenue:
MHOTOTPAHHUKH, CeYeHU s
MHOTOTPAHHUKOB''

O06BeéM Tena. O0BEM MPSIMOYTOJIBHOTO
napaJulesenumesaa

3amaun 00 yABOEGHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKIUH yTia

Fnasa 3. O0bEM MHOTOTPaHHUKA

33

CrepeoMeTpHUecKHe 3a]auu, CBSI3aHHBIC C




00BEMOM MPSAMOYTOJIBHOTO
napajuiesienuneaa

HpI/IKJ'IaI[HBIG 3aJa4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BEMA TPSMOYTOJIBHOTO
napajuiesenume/1a

35 O0BEM NpsAMOI TPU3MBI

36 CrepeomeTpHUeCKHUE 3a]1a4H, CBI3aHHbBIC C
BBIYHCIICHHEM 00BbEMOB TIPSIMOK TIPU3MBI

37 [IpukiagHelie 3a1a4n, CBI3aHHbBIC C
00BEMOM TIPSAMON MPU3MBI
Brrunciienne 00bEMOB T C IOMOIIBIO

38 onpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Brrunciienne 00bEMOB TEJI C TOMOIIIBIO

39 onpenenéHHoro uaTerpaita. OobéM
A PAMH/TBI

40 dopmyna 00béma mupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJI C OOIIUM YTIIOM

41 ®opmyna 00béMa nupamuibl. OTHOILIEHHE
00BEMOB MUPAMUJL C OOIINM YTIIOM

42 CrepeoMeTpHUYeCKUE 3a1a9H, CBI3aHHBIC C
00BEMaMK HAKJIOHHOW MTPU3MBI

43 CrepeoMeTpHUuecKre 3a7a4u, CBSI3aHHBIE C
00BEMaMU TUPaAMUJIBI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIC C 00BEMOM HAKIIOHHOMN
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI




Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

[Tpumenenne 00bEMOB. Brruncienue

46 paccTostHUs 10 IIIOCKOCTH !

47 KonTtpouabsnas paéora "O0bém | |
MHOIOrpaHHuka'"

Fnasa 4. Tesia BpameHus

unuuapuyeckasl HOBEPXHOCTb,

48 o0pa3ymolne IUIMHIPHIECKON 1
MMOBEPXHOCTHU

49 Hunuuap. [psmoit KpyroBod HUIMHAP. 1
[1no1mane MOBEpXHOCTU HUIUHAPA

50 Konnueckast moBepxHOCTh, 00pa3yroime |
KOHHMYECKOU IoBepxHocTu. Konyc

51 Ceuenne KoHycCa MJIOCKOCTHIO, 1
MapajuieIbHOMN TNIOCKOCTH OCHOBAHUS

57 Yceuénnsplit konyc. M300paxenue 1
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U |
ITOJIHOW ITOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H ]
MIOJIHOW MOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3aauu Ha

55 JI0Ka3aTeIIbCTBO U BEIYUCIICHHUE, 1
MOCTPOECHUEM CEUEHUN HUIMHAPA, KOHyCa
CrepeoMmeTpriecKHe 3a1a4u Ha

56 JTIOKA3aTeIbCTBO M BEIYUCIICHHUE, 1
MOCTPOCHUEM CEYEHU HUIUHAPA, KOHyCa

57 [Ipuknaguelie 3a1a4n, CBI3aHHBIE C 1




58

OUJIMHAPOM

HpI/IKJIaI[HBIG 3aga4u, CBA3aHHBIC C
OUJINHAPOM

59

60

61

Cdepa u map

Iepeceuenue chepsl u mapa ¢
miockocThio. Kacanue mapa u chepbl
IUIOCKOCTRIO. By u m300pakenue mapa

[epeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IJI0CKOCTHI0. Buj u n3o0paxenue mapa

62

63

VYpasuaenue chepsl. [Lnomans chepsr u eé
yacTeu

Cummetpus cdepsl U mapa

64

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapOM,
MMOCTPOCHHUEM UX CEYCHHI MIO0CKOCTHIO

65

CrepeomeTpuueckue 3aa4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

66

67

68

[TpuknagHeie 3a1a4n, CBSI3aHHBIE CO
cdepoil u mapom

[ToBTOpEHME: OKPYKHOCTH Ha IIOCKOCTH,
BBIYMCIICHHS B OKPY>KHOCTH, CTAaHJAAPTHBIE
mog00us

Paziauunsie KOMGI/IHaI_[I/II/I TCJI BpallICHUSA U
MHOT'OIrpaHHUKOB




69

70

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpauieHus"

3agaum o Teme ""Tena 1 MOBEpXHOCTH
BpaieHus"

71

72

73

KonTtpoabnas pa6ora "Tesa n
NMOBEPXHOCTH BpameHus"
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Ucropus pa3BUTHS CTEPEOMETPUH KAK
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WHXXEHEPHBIX U KOMITbIOTEPHBIX
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30OBATEJILHOTI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI /151 YYEHUKA

VYyeOnuk «Maremartuka: ajaredpa u Hauajga MaTEeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus»

10-11 xmaccel. ba3oBslii u yriyoneHnHbiit ypoBHU. ABTOpsl ATanacsH JI.C., byty3os B.®.,
Kanomues C.b. u np. Mocksa, usza. «IIpocsemenuey»; 2020 rox.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Y4eOHuk «Maremaruka: anredpa u Hadajga MaTeMaTUIECKOTO aHAIN3a, TEOMETPHSL.
['eomeTpus»

10-11 xmaccel. bazoBerii u yrioy6ienusiii ypoBau. ABropsl Atanacsu JI.C., Bytyzos B.®.,
Kagomues C.b. u n1p. Mockga, uza. «lIpocsemenue»; 2020 rog.

«3amaun no reomerpun» 7-11 xnaccel. ABTopsl 3uB b.I'., Meitnep B.M., baxanckuii A.T'.,
Mockga, u3g. «lIpocsemenue»; 2019 roa

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. I[Topran qucranuroHHOro ooyuenus (do2.rcokoit.ru). IHTepakTUBHBIE KYpPChl IO OCHOBHBIM
IpeIMeTaM IKOJIbHON IPOrpaMMBl;
2. Poccuiickas snexktponHas mkoia (resh.edu.ru). Buneoypoku u TpeHakepsl 10 BCEM y4eOHbIM
npeaMeram;
3. MockoBckas anekTpoHHas mkona (uchebnik.mos.ru/catalogue). Buneoypoku u cuieHapuu
YPOKOB;
4. IToptan MuTtepHeT ypok (interneturok.ru). bubnuoreka BUI€0YpPOKOB MO IIKOJIBHON
IIPOrpaMMe;
5. Mopran Sxnacc (yaklass.ru). Bugeoypoku u TpeHaxxeps,
6. [Tnomanka Ob6pazoBarenbHoro nenrpa «Cupuycy» (edu.sirius.online);
7. IlopTan moAroToBKH 00y4arOIKXCs K TOCYJapCTBEHHOM UTOroBoil arrectanuu ‘“‘Pemry EI'D”
(ege.sdamgia.ru); Cratl'pan.

8. DnexkTpoHHbIE YueOHUKH n3aTenscTBa “IIpocemenue” (media.prosv.ru);
9.- OTKpBITHIN 6aHK 3a7aHUi IO MaTeMaTrke www.fipi.ru

10. - ®enepanbHblil HEHTP TECTUPOBAHUSI WWW.rustest.ru

11.ITopran Yuu.py. Buneoypoku u TpeHaxepsl.
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