MHWHHUCTEPCTBO ITPOCBEIIEHNA POCCUICKON ®EJIEPAILIAN
KomuTteT 00pa3zoBaHusi, HAYKH U MOJIOI€:KHOM MouTHKHN Bosrorpaackoii odactu

Anmunuctpauus r. KoresisnukoBo Boarorpaackoii o61acru

MKOY CHLI Ne 4
PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO
PykoBoautens HIMO 3amecTtutenb aupekTopa no BP Hupextop MKOY CIII Ne4
Henuncona E.JI. Makapona O.A. brixkagoposa JI.B.
IIpuka3 Ne or « » 08.2024 . IIpuka3 Ne ot « » 08.2024 . IIpukaz Ne ot « » 2024 .
PABOYASA ITPOTPAMMA
(ID 320597)

yueOHoro npeamera «I'eomerpus. Yriry0JieHHbIH YPOBEHb

it ooygaromuxcs 10 kimacca

Koreabuukoso 2024



MNOACHUTEJIBHAS 3AIINCKA

I'eomeTpus sBisiercss OAHMM ©3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro oOIIero
0o0pa3oBaHMsl, TaK Kak 00eCTeurBaeT BO3MOKHOCTh U3YUEHUS AUCIUIUINH €CTECTBEHHO-HAYIHON
HAIpaBJICHHOCTH W MNPCAMETOB T'yYMAHUTAPHOI'O IHUKIIA. HOCKOHBKy JJOTMYECKOE€ MBIIIJICHHUC,
dbopmupyeMoe TpU HM3YyYCHHH OOYYAIOIIMMUCS TOHSATHHHBIX OCHOB T'€OMETPUH, MPHU
JI0Ka3aTelIbCTBE TEOPEM W TOCTPOCHUU IIETOYKH JIOTMYECKUX YTBEPXKACHUHW TIPH PEIICHUN
TCOMCTPHUYCCKUX 3aJa4, YMCHUC BbIABUI'aTb W ONPOBCPrarb THUIIOTE3bl HCIIOCPCACTBCHHO
WCIONB3YIOTCS MIPHU PEIICHUU 3aJa4 €CTECTBEHHO-HAyYHOro IMKJIa, B YACTHOCTH (PU3UYECKHUX
3a/ad.

[lenp ocBoeHus mporpaMMmbl yueOHOro kypca «['eomeTpus» Ha yriayOnE€HHOM ypOBHE —
pa3BUTHE HMHIMBUAYAJIbHBIX CIOCOOHOCTEH OOYYalONMMXCSl TPU H3YYCHHH TEOMETPUH, Kak
cocTaBJsIoONIe mpeaMeTHON obmactu «Matematnka ¥ HHpOpMaTHKay dYepe3 obecredeHue
BO3MOXXHOCTH TIPHOOPETEHHsI M HUCIIOJIIb30BaHUS Oosiee TIIyOOKMX T€OMETPUYECKHX 3HAHUH U
NEUCTBUM, CenM(PUUHBIX T'€OMETPUH, ¥ HEOOXOAUMBIX IS YCHEIHOro MmpodeccHOoHaTbHOTO
00pazoBaHWsl, CBA3aHHOTO C HCIOJIh30BAHUEM MAaTEMATHKH.

[IpuopuTeTHBIME 3a/la4aMH Kypca T€OMEeTpUU Ha YIITyONEHHOM ypOBHE, PACHIHPSIOMIUMU
Y YCUJIMBAIOUIMMH Kypc 0a30BOTr0 YpOBHS, SIBJISIFOTCS:

paclmIMpeHue MpEeACTAaBICHUS O TEeOMETPUM KAaK YacTU MHUPOBOM KYIbTYpbl U
(hopMupoBaHrE OCO3HAHUS B3aMMOCBSA3M F'€OMETPUH C OKPYKAIOIIIUM MUPOM;

(¢bopMHpOBaHUE TIPEICTABICHUS O MPOCTPAHCTBEHHBIX (QHUrypax Kak O BaXKHEHIINX
MaTeMaTHYeCKUX MOJENSAX, TIO3BOJSIIONIMX OMHCHIBAaTh M H3y4aTh pa3Hble SBICHUS
OKPYKAIOIIEero MUpa, 3HAHHWE MOHATHWHOTO ammapara 1o paszjaeny «CrepeoMerpus» yueOHOro
Kypca reoMeTpHUH;

(pOpMI/IpOBaHI/Ie YMCHHA BJIAJICTL OCHOBHBIMU IMOHATUAMHU O NPOCTPAHCTBCHHBIX q)HpraX
U UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (GOpMyNl U YMEHHE HUX MPUMEHSTh, YMEHHUS
JAOKa3bIBATb TCOPEMBI U HAXOAUTH HECTAHAAPTHBIC CIIOCOOBI pEeIICHUA 3a/1a4,

(dbopMHupOBaHHE YMEHHs paclo3HaBaThb Ha 4YEpTEk,aX, MOJAEISIX U B PEATbHOM MHUDE
MHOTOTPaHHUKH U TeJla BPALEHUS, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIH;

dbopMupoBaHue  MOHHUMAHHUS BO3MOXHOCTH AKCMOMATUYECKOTO  TOCTPOCHUS
MaTeMaTHYeCKUX TeOopHil, (opmMHpoBaHUE MOHHMAHUS POJIU AKCMOMATUKH TPU TMPOBEICHUU
pacCyXIEHUI;

(hopMupoBaHUe yMEHHs BIAJETh METOAAMH JIOKA3aTeJIbCTB W AJITOPUTMOB PpEIICHHUS,
YMCHHUA WX NPUMCHATH, IMPOBOJAUTH AO0KA3aTCJIBbHBIC PaACCYKIACHUA B XOAC PCIICHUA
CTEepEOMETPUYECKUX 3aJad M 3aJad C MPaKTUYECKUM CoOJAepKaHueM, (HopMHUpOBaHHE
MPEJICTaBICHUSI O HEOOXOMUMOCTH JIOKA3aTelIbCTB MPH OOOCHOBAHMHM MaTeMAaTHYCCKUX
YTBEPKACHUN U POIM aKCHOMATHKU B IPOBEACHUU JEAYKTUBHBIX PACcCYKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
OGy‘-IaIOH_II/IXCSI, MO3HaBaTEIbLHOI AKTUBHOCTH, HCCICAOBATCIBbCKHUX YMGHHﬁ, KPUTUYHOCTHU
MBIIUICHHS], UHTEpeca K U3YUEHUIO T€OMETPHH;

(dbopmupoBanre (QYHKIHOHATHHONH TPAMOTHOCTH, PEJIEBAHTHOW TEOMETPUU: YMEHHS
pacrno3HaBaTh MPOSABICHUS T'E€OMETPUUECKUX MOHSTHM, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaJIbHBIX JKU3HEHHBIX CUTYalUSIX U MPU U3YYEHUHU JPYTUX Y4EOHBIX MPEIMETOB, MPOSABIICHUS
3aBUCHUMOCTEl M 3aKOHOMEpPHOCTEH, MOJEIUPOBAHMS PEATbHBIX CHUTYAllMi, HCCIeIOBaHUS
ITOCTPOEHHBIX MOJEIJIEH, MHTEPIIPETALIMH IO YYEHHBIX PE3yIbTaTOB.



OCHOBHBIMH COJICp)KaTEIbHBIMU JUHUSAMH ydeOHoro kypca «['eomerpusi» B 10-11
knaccax sBIsitOTCs: «[IpsiMble W TIOCKOCTH B TPOCTpaHCTBE», «MHororpaHnHukm», «Tema
BpalleHUsD», «BEeKTOpBI U KOOPAWHATHI B TPOCTPAHCTBEY, «JIBUKEHHS B IPOCTPAHCTBEY.

Cohopmynupoannoe Bo ®I'OC COO TpeboBaHME «yMETh ONEPHPOBATH IOHATHUSIMI,
pEJIeBaHTHBIMH T€OMETPUU Ha YriayOon€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIPKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (GopMHpOBaHUE JIOTHYECKHX YMEHUH
pacrpeienisieTcsi He TOJBKO IO COAEpXKATeNbHBIM JHHHSAM, HO M 1O ToAaM OOy4YeHHSs.
Conmepxkanne  00Opa3oBaHUs, COOTBETCTBYIONIEE TNPEAMETHBIM  pe3yJabTaTaM  OCBOCHHS
®denepanbHO pabouell MporpaMMebl, paclpeeI€HHBIM M0 TolaM 00Y4YeHHs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, MPHUHIIMIHAIBLHBIM BOIMpOCcaM OOyYaronIuecs
oOpamanich HEOAHOKPATHO. DTO TMO3BOJSET OpPraHU30BaTh OBJAJACHHE T€OMETPHUYCCKHUMHU
MOHATUSIMM UM HaBBbIKAMHU TOCJEIOBATEIbHO M TOCTYNATENbHO, C COOJIOCHHEM IPUHIUIIA
MPEEeMCTBEHHOCTH, a HOBbIE 3HAHHUS BKIIOYaTh B OOIIYI0 CHUCTEMY T€OMETPUUYECKUX
Mpe/ICTaBICHU O0yJarommxcs, pacmupsis U yrayomss e€, oOpa3ys MpoYHbIEe MHOKECTBEHHBIE
CBSI3H.

[Tepexon k U3y4eHHIO T€OMETPUH Ha YTIyOIEHHOM YPOBHE MMO3BOJISIET:

co3mare ycioBus Uil quddepeHnmanuu  O0ydeHHs, IMOCTPOCHUS WHIAMBUIYAIbHBIX
0o0pa3oBaTeNbHBIX MporpamMM, oOOecrneuyuTh YriayONE€HHOE HW3YYeHHE TEeOMETpUU  Kak
COCTaBJISIIONIEH yueOHOro nmpeaMera «MaTtemaTHukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOIDKEHUIO M3Yy4eHHUsT MaTeMaTUKU C Y4€TOM BBIOOpa
Oynymel mpodeccun, odecnednBas MPEEeMCTBEHHOCTh MEXIY OOMIMM U MpodheCcCHOHATHHBIM
0o0pa3oBaHUEM.

Ha umsydenne ydeOHOro xypca «I'eomerpusi» Ha yriiyOJI€HHOM ypoBHE oTBoauTcs 136
yacoB: B 10 kiacce — 102 yaca (3 yaca B Henento), B 11 knmacce — 102 yaca (3 yaca B HEZeIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpur. Touka, mpsAMas, INIOCKOCTb, IPOCTpaHcTBO. [lonsaTHE
00 aKCHOMaTHYECKOM ITOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHOe pacrnonokeHue NpsMbIX B IIPOCTPAHCTBE: NEPECEKAIOIIUECS, MapajlIeIbHbIE U
cKkpemuBaromuecs npsamele. [IpusHaku ckpemuBarommxcs npsamsix. [lapamiensHOCTs NPSMBIX U
IJIOCKOCTEW B NMPOCTPAHCTBE: MAapaJUIeNIbHbIE NPSAMbIE B IIPOCTPAHCTBE, MApaJUIEIbHOCTD TPEX
NpsIMBIX, MApaJUIEIbHOCTh MNpPAMOW M IUIOCKOCTH. [lapamiensHOE W LEHTpaJbHOE
MIPOEKTUpOBaHUE, n3o0pakeHue puryp. OCHOBHBIE CBOMCTBA MapalyIeIbHOTO MPOSKTHUPOBAHUSI.
N3o06paxenue ¢puryp B mapauuieabHOW NPOEKIUU. YTIIBI C COHAPABIEHHBIMU CTOPOHAMH, YT O
MEXIy NPAMBIMA B IIPOCTpaHCTBE. llapayienbHOCTh IJIOCKOCTEH: MapalieNbHbIe IUIOCKOCTH,
CBOICTBA MapasuIeNbHBIX TUI0cKocTel. [IpocTelinme npocTpaHCcTBEHHBIC (PUTYPHI HA TIJIOCKOCTH
TeTpa’ip, NapajuleIICIUIIe]l, IOCTPOCHUE CEYECHMIA.

[lepneHIUKYIAPHOCTE MNPSAMOM W IUIOCKOCTU: IEPHEHIAUKYJIAPHBIE TpPSMBIE B
IIPOCTPAHCTBE, IIPSAMBIE IApAJUICIbHBIE W IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK
NEPHEHIUKYIIAPHOCTH MPSAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOM IEPHEHAUKYISPHON
m0ckocTi. OpToroHanbHOe NpoekTupoBaHue. [lepneHauKymnsip U HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM J10 MIIOCKOCTH, MPOEKIHs (PUTYphI HA MIOCKOCTb.
[lepneHIUKyYISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIICHIUKYISIPHOCTH JABYX IUIOCKocTed. Teopema
0 TPEX MEepHEHIUKYIIpax.

VYTI1Bl B IPOCTPAHCTBE: YIOJ MEXKAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YT OJI, TUHCUHBINA
yroil JIByrpaHHoro yria. TpéXrpaHHblii M MHororpaHsble yriibl. CBOMCTBA IJIOCKMX YIJIOB
MHOTrOrpasoro yria. CBONCTBa IUIOCKHX M JBYIPaHHBIX YIJIOB TPEXI'PAHHOrO yrya. TeopeMsl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: nN-yronapHas npusma,
npsiMass M HaKJIOHHAas NMpHU3Mbl, OOKOBas M IOJHAs MOBEPXHOCTh Npu3Mbl. [lapamnenenunern,
NpsIMOYTOJIBHBIM MapaJulelielIiIel W €ro cBoicrBa. KpaTwaiilime mnyTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. Ilupammpa: n-
yrojibHas MUpaMujia, IpaBuibHas U yceu€HHas nupamubl. CBolicTBa pé0ep M OOKOBBIX I'paHeit
MpaBUJIbHOM mNupamuibl. [IpaBUibHBIE MHOTOrpaHHUKHU: IpaBWIIbHAs IpHU3Ma U IPaBHJIbHAs
NUpaMyuza, paBUIIbHAs TPEyrojbHas NUpaMHUIa U MPaBUIbHBIN TeTpasap, Ky0. IlpencraBnenue
0 NIPAaBUJIBHBIX MHOI'OTPAaHHUKAX: OKTa3 1P, JOACKAdAP U UKOCAMP.

Brruucnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEéOpa, auaroHanu, yribl. [lmomans 60xoBoit
IIOBEPXHOCTU M IIOJIHOM IOBEPXHOCTH NPSIMOM NPU3MBI, IUIOIIAJb OCHOBAaHUMN, TEOpeMa O
OOKOBOHM IOBEpXHOCTHU MNpsAMOM Mpu3Mbl. [lnomans OGOKOBONW MOBEPXHOCTH M IMOBEPXHOCTHU
MIPAaBUJIBHOM IUPaMUbI, TEOPEMA O ILIOIMIAAA YCEUEHHOW MUPAMHU/IBI.

CumMeTpusi B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPAaBUIIBHBIX MHOIOI'DAaHHUKOB.
CumMeTrpusi B TpaBUIBHOM MHOTOTpaHHUKE: CHMMETpHs Napajulelenunena, CUMMETPHUs
IIpaBUJIbHBIX NIPU3M, CHMMETPHS IPABUIIbHON ITUPaMMIBL.

BeKTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

IlonsATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOU BEKTOp, JUIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJJIMHEApHBIE, COHANPAaBICHHBIE W IPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPBL. PaBeHCTBO



BEKTOPOB. JIEWCTBUS C BEKTOPAMH: CIOKEHHE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJBKHX
BEKTOPOB, YMHO)XEHHE BeKTopa Ha uuncio. CBoicTBa cloxkeHuss BekTopoB. CBoiicTBa
YMHOXXEHHS BEKTOpa Ha 4ucio. [lonaTue xoMmiuiaHapHbsle BEKTOphI. [IpU3HaK KOMILIaHAPHOCTH
Tp€X BekTOpoB. IlpaBuio mapamtenenunena. Teopema O pas3iloKEHUM BEKTOpa IO TpPEM
HEKOMIUIaHAapHBIM BekTopaMm. IIpsAMoyrompHas cucrema KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunater Bekropa. CBs3b MeXAy KOOpAMHATaMHU BEKTOpa M KOOpAWHATAMM TOYEK. YTOI
Mexy Bekropamu. CKalsipHOE IPOU3BEJEHUE BEKTOPOB.



INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUAA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJAEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBLIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpaxknanckoe BOCIIUTAHUE:

cOPMUPOBAHHOCTh  TPAKIAHCKOW TMO3UIMU  OOYYArOIIerocss KaKk aKTHBHOIO U
OTBETCTBEHHOI0 4YJieHA POCCHUHCKOTO OOIECTBAa, MPEACTaBICHHE O MATeMaTUYECKHMX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBJICHHUM, NPOILEAYp TpakJaHCKOro o0IecTBa
(BBIOOPHBI, OMPOCHI U APYroe), yMEHHE B3aUMOJACHWCTBOBATH C COIMAIBHBIMH HHCTUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) naTpuoTHYeCKoe BOCIIUTAHHE:

c(hOpMHPOBAHHOCTh POCCUMCKON T'PaKIaHCKOW UIASHTUYHOCTH, YBOXKCHHS K MPOIUIOMY U
HACTOALLIEMY POCCUKWCKON MaT€MAaTHUKH, LIECHHOCTHOE OTHOILICHHUE K JOCTHKEHUSM POCCHUMCKHUX
MaTEMaTUKOB M POCCHIICKONM MaTEMaTHYECKOM NIKOJIbl, MCIOJIb30BAaHUE 3THX JOCTHXKEHHH B
NPYTUX HayKax, TEXHOJIOTHUsX, chepax YKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIINTAHME:

OCO3HAHUE  JyXOBHBIX LIEHHOCTEH  pPOCCHMCKOro  Hapoaa, CGOPMUPOBAHHOCTD
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOIO MOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTIKCHUM HAyKH M JICATEIIBHOCTHIO yY€HOTO, OCO3HAHHWE JIMYHOTO BKJIaJa B IOCTPOEHUE
YCTOMYHUBOroO OYyIyIIero;

4) acTeTHYeCKOe BOCIIMTAHUE:

3CTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEHIeHUH, pPaCCYXIACHUH, BOCIPUHUMYHUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3juyHbIX BUJIOB UCKYCCTBA,

5) puznyeckoe BocnuTAHUE:

c(hOPMUPOBAHHOCTh YMEHUS ITPUMCHSITh MATEMAaTHICCKUE 3HAHUS B HHTEPECaX 3JI0POBOTO
u Oe3omacHoro obpas3a *KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (370pOBOE
NMUTaHKUEe, COATAHCUPOBAHHBIA PEKUM 3aHATUM M OTJIbIXA, peryssipHas Gu3nyeckas akTUBHOCTB),
(u3rUecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATEIHHOCTHIO;

6) Tpyn0BOE BOCIMTAHME:

TOTOBHOCTh K TPY/y, OCO3HAHHE IIEHHOCTH TPYIOII00Us, MHTEpEC K pa3iuyHbiM cepam
pohecCuOHaIbHON AESITETbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOM M €€ MPUIOKEHUSIMH, YMEHUE
COBEpIIATh OCO3HAHHBI BBIOOp Oyaymied mnpodeccun W peaTn30BBIBATH COOCTBEHHBIC
KU3HEHHBbIE TIUIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OoBaHHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKUX 3a]1a4 MAaTEMaTUYECKON HaPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

chOPMUPOBAHHOCTh SKOJIOTMUYECKON KYIbTYpbl, TOHUMAaHHE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKHUX TIPOIECCOB HA COCTOSHHUE MPUPOJHONM M COIMATBLHOM CpeIbl, OCO3HAHUE
rI00adbHOrO  XapakTepa  JOKONOTMYECKHUX  MpoOJieM, OpHEeHTalus Ha  [PUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU Ui perieHus 3a7ad B 00JacTU OKpY’Kalouleil cpefbl, MIaHUpOBaHHE
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX MOCIEACTBUMN JUIsl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOTO NO3HAHUSA:

cOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKU M OOLIECTBEHHOW MPAKTHUKH, MOHHMaHHWE MaTeMaTHUYeCKOW HAayKd Kak cqepbl



YEJIOBEYECKON JCATEIbHOCTH, ITAOB €€ Pa3sBUTUA U 3HAYUMOCTH Ul Pa3BUTHSA LIUBWIN3ALNU,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MaTEMAaTUYECKOU KYJIBTYPOU KaK CpEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTB OCYILIECTBIIATH IIPOEKTHYIO U MCCIEI0BATEIbCKYIO AEATENbHOCTh UHANBUIYAIBHO U

B IpyIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIE NelicTBUSA

ba3oBble JlornyecKkue AeicTBUA:

BBISIBIISITh M XapaKTEPH30BaTh CYIICCTBEHHBIE MPH3HAKKM MAaTEMAaTHYECKHX OOBEKTOB,
MOHATUHM, OTHOWICHUH MEXAYy TMOHATHAMHU, (OPMYIUPOBATH ONPEACTCHUS  IMOHSATHIA,
YCTaHABJIMBATh CYIIECTBCHHBIM MpPHU3HAK KiIacCH(UKAIMKM, OCHOBaHMS i1 OOOOLICHUS WU
CpaBHEHMSI, KpUTEPHH ITPOBOJMMOI0 aHAIN34;

BOCIPUHHUMATh, (HOPMYIUPOBATH W MNPEOOpPa3OBHIBATH CYXKICHHSA: YTBEPAUTEIBHBIC U
OTpULIATEeNIbHBIE, €AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHUBOpEYHs B (aKTax,
JAHHBIX, HAONIONCHHUAX W  YTBEPXKACHUSAX, MpelaraTb KPUTEPUH JUI  BBISIBICHUS
3aKOHOMEPHOCTEH U MPOTHBOPEUHNH;

JIeTIaTh BBIBOJABI C HWCIOJNB30BAHUEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKII0UEeHUH 110 aHAIOTUH;

MIPOBOJIUTH CAMOCTOSITEIIHHO JIOKA3aTEbCTBA MATEMATHYECKUX YTBEPKACHUH (TIpSMBbIEC U
OT TMPOTUBHOI0), BBICTPAMBATH APTYMEHTAIMIO, HPUBOAMTH NPUMEPHl M KOHTPIPUMEPHI,
00OCHOBBIBaThH COOCTBEHHBIE CY)KJICHUS M BBIBOJIBI;

BBIOMpATh CrOco0 pemeHus y4eOHOM 3a7aud (CpaBHMBATh HECKOJBKO BapHaHTOB
penieHusi, BBIOMpaTh HamOolee MOAXOMAIUN C Y4ETOM CaMOCTOSTENBHO BBIAEICHHBIX
KpUTEPUEB).

Ba3oBrble ncciiegoBarenbckue AeiicTBUA:

HCIIOJIB30BaTh BOMPOCKHI KaK MCCIIE0BATENILCKAN HHCTPYMEHT MO3HAHUsA, (hOpMyIHpoBaTh
BOIPOCHI, (UKCUPYIOIIUE TMPOTUBOpEUne, MpoliieMy, yCTaHAaBIMBAaTh HMCKOMOE M JIaHHOE,
(hOpMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;

IPOBOJUTH CaMOCTOATEIbHO CIUIAHUPOBAHHBI  HKCHEPUMEHT, HCCIEJOBaHHE I10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBJICHHS, IPOLECCA, BBIBICHHUIO
3aBUCUMOCTEH MEXTy 00BEKTaMu, SIBICHUSIMH, TIPOLIECCaMH;

CaMOCTOATENHFHO (POpMYIHPOBaTH 00OOIICHNS M BBIBOABI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOI0ICHUS, UCCIIEAOBAHMSI, OLEHUBATh JIOCTOBEPHOCTh MOMYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
00001LIEeHNI;

IIPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE NPOIIECCa, a TAKKE BBIBUTATH MPEANOI0KECHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nundopmanmeii:

BBISBIIATh JePUUUTH MHPOPMAIMH, JaHHBIX, HEOOXOIUMBIX Il OTBETAa Ha BONPOC U JJIS
pelIeHMs 3a1a4H;

BbIOMpaTh MHGPOPMAIMI0 W3 HMCTOYHHKOB  pa3jiMyYHBIX THUIIOB, AaHaJIM3UPOBATH,
CHCTEeMaTH3UPOBaTh W HWHTEPIPETUPOBATh HMH(MOPMALMIO PA3NUYHBIX BHUIOB U (HOpM
MIPECTABIICHHUS;



CTPYKTYpHpOBaTh  WMH(OPMAIMIO, MPEACTaBIATH €€ B  pasiUuHBIX  (opMax,
WUTIOCTPUPOBATh I'padUuecKy;

OIICHMBATh HAA&KHOCTH HMHPOPMAIMK IO CaMOCTOSTENBHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMmyHUKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIE el CTBUS

Ooumenne:

BOCIIPUHHUMATL U q)OpMy.TIHpOBaTI) CYKIACHUA B COOTBCTCTBUH C YCJIOBUSAMU U LECIISAMU
o0IIeHusl, SICHO, TOYHO, TPAaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHCbMEHHBIX
TCKCTAaxX, OaBaTb IIOACHCHHA 110 XOAYy PpCHICHUA 3aaadyu, KOMMCHTHUPOBATH HOquCHHBIﬁ
pe3ynbTar,

B X0JI¢ OOCYXKIEHUS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXIAaeMOM TEMbI, MPOOIEMBI,
pemaeMOI‘/'I 3ala4r, BBICKA3bIBATL HMJACHU, HAIICJICHHLIC HA IOHCK PCHICHUA, COIMOCTABJISATH CBOU
CYXICHUS C CYKICHUSMH IPYTUX YYaCTHUKOB JMajora, oOHapyKUBaTh pa3Inyhe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe POopMyTHPOBATH Pa3HOIIIACHS, CBOM BO3PAKCHHUS,

IOPEJICTaBIATh PE3yJbTAThl PEIICHUs 3aJa4yd, IKCIEPUMEHTAa, HCCIENOBaHMs, MPOEKTa,
CaMOCTOSITENTLHO BBIOMpaTh (opMarT BBICTYIUIGHHS C Y4€TOM 3afad MpE3eHTAUUU W
0COOEHHOCTEH ayIUTOpPHUH.

PeryasiTuBHBIC yHUBEpCAIbHbIC Y4eOHbIC 1eHCTBHA

Camoopranuszauus:

COCTABJIATh IUIAH, AJTOPUTM pPELICHHs 3a]aud, BBIOMpATh CIOCOO peleHHus ¢ y4ETOM
HUMEIOLIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBAThH
BapHAaHTHI PELICHUH C y4ETOM HOBOW MH(POpPMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJLIEKT:

BJIQJICTh HABBIKAMH TTO3HABATEILHON PeQIIEKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JEeHCTBUN
U MBICIUTENbHBIX MPOIECCOB, HX pE3yabTaTOB, BIAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISI TIPOLIEcca U pe3yibTaTa PeleHusl MaTeMaTUYeCKOM 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOpPHIE MOT'YT BO3HUKHYTb IPU PEIICHUU 3aJa4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE pe3ylibTaTa LEIM M YCIOBUAM, OOBSICHATH NPUUYUHBI
JNOCTIDKEHHSI WM HEAOCTHXKEHHMS pPE3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHas1 1eSITEILHOCTD:

NOHHUMATh U UCHOJIb30BaTh MPEUMYILECTBA KOMaH/IHOM UM MHIUBUAYAIbHON paboThl MpU
pelieHny y4eOHbIX 3a/Jay, MPUHUMATh IL€JIb COBMECTHOM JAEATEIbHOCTH, IUIAHUPOBATH
OpPTraHU3aIMI0 COBMECTHOH paloThl, pacmpenensiTh BUAbI paboT, IOroBapHBaThCs, OOCYKIATh
MPOIIeCC U PE3yNbTaT padoThl, 00001IaTh MHEHUSI HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBHIX (hopMax palboThl (00CyXIeHHs, OOMEH MHEHHH, «MO3rOBbIE
HITYPMb» U HHbBIE), BBIIOJIHATH CBOI 4YacTh paOOThl M KOOPAMHUPOBATH CBOU JEHCTBHS C
JIPYrUMHM YJI€HaMH KOMaH]Ibl, OLIEHMBATh KayecTBO CBOEro BKJaJa B OOLIMI NPOAYKT IO
KpuTepusM, chopMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.



INNPEIMETHBIE PE3YJIBTATDI

K xonmy 10 kiacca oOyJaromuicss HAyIuTCS:

CBO60}IHO OICPUPOBATE OCHOBHBIMU MOHATHAMHU CTCPCOMETPHUH ITPU PCIICHHUU 3a1a4 U
MIPOBEJICHIH MaTeMaTHYECKUX PACCYKICHUH;

MPUMEHSITh AKCHOMBI CTEPEOMETPHH U  CJICICTBUS W3 HHX TMPH PEUICHUU
TeOMETPUUYECKUX 3a/1a4;

KIIaCCHU(UITMPOBATh B3aUMHOE PACIONIOKEHUE MPSMBIX B MPOCTPAHCTBE, TIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

CBOOOJIHO ONEPHPOBATH MOHITUAMH, CBA3AHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMH B TIPOCTPAHCTBE, MEXKTY MPSIMOM H IIOCKOCTBIO;

CBO60I[HO OIICPUPOBATH IMOHATUAMHU, CBA3AHHBIMU C MHOI'OTPaHHUKAMMU ;

CBOOO/IHO pacmo3HaBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (MpU3Ma, MUPaMUJA,
MPSIMOYTOJIBHBIN TTapajuieenunes, Ky0);

KJIaccu(UIMPOBATh MHOTOIPAaHHHUKH, BEIOMPAasi OCHOBAHUS IS KIIaCCH(PHUKALINN;
CBOOO/JIHO OINEPUPOBATh MOHITHSIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOIPAaHHUKOB
TUTOCKOCTBIO;

BBITIOJHATH NapalieIbHOE, ICHTPATHHOE U OPTOrOHAIBHOE MPOSKTUPOBaHUE (GUTYp Ha
TUIOCKOCTB, BBITIONHATH U300paXkeHus (GUTYp Ha IIIOCKOCTH;

CTPOUTH CCUYCHHA MHOI'OI'PAHHUKOB PAa3JIMYHBIMU METOJAaMHU, BBINIOJIHATH (BI)IHOCHI)IC)
IJIOCKME YEPTEKU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJI CBEpXY, COOKY,
CHH3Y;

BBIYUCIISITh  IUIOMIAJM  TOBEPXHOCTEH MHOTOIPAaHHUKOB (Mpu3Ma, MUpaMHaa),
TreOMETPUUYECKUX TeJ C MPUMEHEHHEM (popmyt;

CBO60}IHO OIICPUPOBATE TMOHATHUAMHU: CUMMCTPHA B IIPOCTPAHCTBE, LCHTP, OCh H
IUIOCKOCTh CUMMETPHUH, LEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOJTHO ONIEPUPOBATH MOHSATHSIMH, COOTBETCTBYIOIIMMHU BEKTOPaM M KOOPJIMHATAM B
MIPOCTPAHCTRBE;

BBITIOJHATH IEHCTBUS Ha/l BEKTOPAMH,

pemarh 3aJayd Ha JIOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOIICHUH M HaXOXKICHHE
TrCOMCTPHUICCKUX BCJINYHH, MMPpUMCHAA HN3BECCTHLIC METOABbI npu PCIICHUH
MaTeMaTHYECKUX 3a]1a4 MOBBIIICHHOTO W BEICOKOTO YPOBHSI CIIOYKHOCTH;

IIPHUMCHATH HpOCTeﬁHII/Ie IMporpaMMHBIC CpEACTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHLBIC
CUCTEMBI IPU PEUICHUHN CTePEOMETPHUECKUX 3aay;

U3BIICKATh, npeoOpa3oBbIBaTh W HHTEPIPETUPOBATH UHPOPMAIIUIO 0
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MpEACTAaBICHHYIO Ha uepTexax u
PHUCYHKaX;

NPUMCHATL IIOJIYYCHHBIC 3HAHHA Ha IMPAKTHKE: CpaBHHUBATh W aAHAJIM3UPOBATH
peasibHbIe CUTYyallud, TMPUMEHSATh U3YUYEHHBIC TOHITHS B IMPOLIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKH C(HOPMYTHMPOBAHHOW MPOOIEMBI, MOIEIHUPOBATh PEAbHBIC CUTYAIHH
Ha s3BIKE TEOMETPUH, WCCIEAOBAaTh IIOCTPOCHHBIE MOJCIH C HWCIOIb30BaHHEM
TEOMETPUUECKUX TMOHATHA M TEOpeM, armapara aireOpbl, pelarb MpPaKTHUYECKUE
3aJla4d, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPHUECKUX BEIIMYUH;



® UMeTh MpEACTaBieHHs 00 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU KaK COCTaBHOMN
gacTu (yHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.
® JI0OKa3bIBaTh F€OMETPUUECKUE YTBEPKICHHUS;



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnsie | IlpakTnyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 23 1 2 http://fcior.edu.ru/
B
5 3alMHO€E PACIOJI0KEHUE MPSMBIX B 5 1 0 htto://fcior edu.ru/
IPOCTPAHCTBE
I .
3 apaJlJIeIbHOCTh NMPSIMBIX U TUNIOCKOCTEN B 3 0 1 htto://fcior edu.ru/
MIPOCTPAHCTBE
4 HepneHz[mfympHocn HPAMEIX H 25 0 2 http://fcior.edu.ru/
IJIOCKOCTEN B IPOCTPAHCTBE
5 VYTIIBI B paccTOSTHUS 16 1 http://fcior.edu.ru/
6 MHororpaHHUKH 7 1 http://fcior.edu.ru/
BekTopsl B mpocTpaHcTBe 12 1 http://fcior.edu.ru/
8 HOBToPeHHe, 000011IeHHE U CHCTEMAaTU3allHs 5 5 0 htto://fcior.edu.ru/
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 8
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http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
nudposbie
Nen/m | Tema ypoka Kontposbubie | IlpakTHueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

[loHsiTHS cTepeoMeTpuu: TOUKa, psAMas,
IIJIOCKOCTb, MPOCTPaHCTBO. OCHOBHBIE

1 npaBuiIa N300paKeHNUS Ha PUCYHKE 1 0 0 http://fcior.edu.ru
MIJIOCKOCTH, MapajlIeIbHbIX MPSMBIX
(OTpe3KoB), cepeIMHBI OTPE3Ka
AKCHOMBI CTEPEOMETPUH U NIEPBBIE .

2 P P P 1 0 0 http://fcior.edu.ru
CJICICTBHS U3 HUX
AKCHOMBI CTEPEOMETPHUH U TIEPBHIC .

3 P P P 1 0 0 http://fcior.edu.ru
CJIE/ICTBUS U3 HUX
AKCHOMBI CTEPEOMETPHUH U TIEPBbIE
cnenctBus u3 HuX. CrocoObl 3a1aHus )

4 . 1 0 1 http://fcior.edu.ru
MPSIMBIX U IIJIOCKOCTEW B MPOCTPAHCTBE.
O0603HaYeHUS TPSMBIX U TUIOCKOCTEH
Teopema 0 CylIeCcTBOBAHUY U
€AMHCTBEHHOCTH MPSIMOU MapajieabHOoN
JNAHHOHU IIPSIMOM, IPOXOIAIIEH Uyepe3 TOUK .

5 p - TP . p . Y 1 0 0 http://fcior.edu.ru
MPOCTPAHCTBA U HE JIKAIEeH Ha JaHHOU
npsaMoi. JleMMa o nepeceueHun
MapaJyIeIbHBIX IPSAMBIX IIJIOCKOCTHIO
[TapannensHOCTH Tpex npsaAMbIX. Teopema o .

6 d pex 1P P 1 0 0 http://fcior.edu.ru

TpEX MapauIeIbHbIX NPAMBIX. Teopema o



http://fcior.edu.ru/
http://fcior.edu.ru/
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http://fcior.edu.ru/
http://fcior.edu.ru/

CKpCHIUBAOIIHNXCA TPAMBIX

ITonsTHA: MapaJUIEIbHOCTD IIPSIMOU U
IUIOCKOCTH B npocTpancTse. [Ipu3Hak
NapauIeIbHOCTH IPAMOH U INIOCKOCTH.
CaoiicTBa napajieIbHOCTH NPSMOM U
IJIOCKOCTH

http://fcior.edu.ru

[TapanmnensHoe npoekTupoBanue. OCHOBHBIE
CBOMCTBA MAPaIIEITBHOTO TPOSKTHPOBAHHSI.
N300pakenne pa3HbIX GUTyp B
napauIebHON MPOSKIHH

http://fcior.edu.ru

B3aumHOe paconokeHne npsiMbIX B
npocTpaHcTBe. CKpEIMBarOIKUEC IPSIMBIE.
[Tpu3Haky CKpEIMBAIOIUXCS TPAMBIX.
[TapanienpHble IpsIMbIE B IPOCTPAHCTBE

http://fcior.edu.ru

10

[lenTpanbHas npoeKkuus. YTOoII C
COHAIIPABJICHHBIMH CTOPOHAMU. YTOJ MEXKIY
HPSIMBIMU

http://fcior.edu.ru

11

OcHoBHbIE NpaBUIIa U300paKEHUS Ha
PHCYHKE IIOCKOCTH, MapauIeIbHBIX MPSIMBIX
(OTpe3KOB), cepeAMHBI OTpE3Ka

http://fcior.edu.ru

12

3azauM Ha J0Ka3aTeIbCTBO U UCCIIEI0BAHUE,
CBSI3aHHBIE C PACIIONIOKEHUEM IPSMBIX B
IIPOCTPAHCTBE

http://fcior.edu.ru

13

[TapannensHble iockocTy. [Tpusnaku
[1apaAJUIETIbHOCTH JIBYX INIOCKOCTEN

http://fcior.edu.ru

14

Teopema 0 napaJuIeIbHOCTH U
€IMHCTBEHHOCTH TIJIOCKOCTH, MTPOXOJISAIIEH
yepes TOUKY, He MPUHAAJISKAIYIO TaHHOM

http://fcior.edu.ru
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IUIOCKOCTH U CIIEACTBHUS 13 HEE

15

CBolicTBa nmapasuieNbHbIX MIIOCKOCTEN: O
MapaJyIeIbHOCTH MPSMBIX IIEpECEeUEHUs MpU
MEPECEUEHNUH IBYX MapAJIIETbHbBIX
IJIOCKOCTEN TPEThen

http://fcior.edu.ru

16

CBoiicTBa MapaieibHbIX MII0CKOCTEHN: 00
OTpE3Kax MapajlIeIbHbIX NPSAMBIX,
3aKJIFOYEHHBIX MEXKY MapajuieIbHbIMU
IJIOCKOCTSIMM; O IIEPECEUEHUH MTPSIMOM C
JBYMsI TIAPAJIJIEIBHBIMU INIOCKOCTSAMU

http://fcior.edu.ru

17

[TonsiTusA: nepecekaromuecs mIOCKOCTH,
nepeceKaroIuecs npsiMast v MiI0CKOCTh;
MOJIYIIPOCTPAHCTBO

http://fcior.edu.ru

18

[TonsiTus: nepecexaromnyecs MiIOCKOCTH,
MepeceKaroIInecs NpsaMast U IIOCKOCTh;
MOJYIIPOCTPAHCTBO

http://fcior.edu.ru

19

MHororpaHHUKH, H300pakeHUE
MIPOCTEUIINX MPOCTPAHCTBEHHBIX (pUTYp,
HECYIIECTBYIONUX 00bEKTOB

http://fcior.edu.ru

20

MHororpaHHuKH, H300pakeHne
IPOCTEHIINX TPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOMINX 00HEKTOB

http://fcior.edu.ru

21

N3o0parkeHne ceueHnid MupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIC TIPOXOST Yepe3 ux péopa.
N300paxenHue rnepeceueHus Noay4eHHBIX
II0CKOCTeH. PackpaiirBanue mocTpoOeHHbBIX
CEUYEHU pa3HbIMU LIBETAMHU

http://fcior.edu.ru

22

N3006paxenue ceueHuit mupamuapl, Kyoa u

http://fcior.edu.ru
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IPU3MBI, KOTOpPbIE TPOXOAAT Yepe3 ux peopa.

N300pakeHne nepeceueHmst Moay4eHHbIX
IJIOCKOCTEN. PackpammBanue NocTpoOeHHBIX
CEUEHUI Pa3HbIMHU IIBETAMU

23

N300pakeHne ceueHuil nmupamMupl, Kyoa u

MPU3MBIL, KOTOPBIE IPOXOAT Yepe3 ux pedpa.

N300paxeHue rnepeceueHus Noay4eHHbIX
IIJIOCKOCTEH. PackpalBanue nocTpoeHHBIX
CEUEHNI Pa3HBIMU LIBETAMU

http://fcior.edu.ru

24

N300pakeHne ceueHuil nmupamupl, Kyoa u

MIPU3MBIL, KOTOPBIE IPOXOIAT Yepe3 ux pedpa.

N300paxeHue rnepeceueHus oIydeHHBIX
IJI0cKocTel. PackpalmBanue nocTpoOeHHbIX
CEYEHUI Pa3HbIMM LIBETaMU

http://fcior.edu.ru

25

Merton cieaoB AJisi HOCTPOCHUST CEYEHUM

http://fcior.edu.ru

26

Mertop cieaoB AJid MOCTPOCHUS CEYEHU M.
CaoiicTBa niepece4eHnil MpsMbIX U
IIOCKOCTEH

http://fcior.edu.ru

27

Merton cnefoB i1l TOCTPOEHUS CEUEHU M.
CBoiicTBa nepeceuyeHnid MPsIMbIX U
IIJIOCKOCTEN

http://fcior.edu.ru

28

[TocTpoenue ceueHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEH U 3aITUCh MIAaroB
MOCTPOEHUS

http://fcior.edu.ru

29

[TocTpoeHue ceyeHuit B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3znanue
BBIHOCHBIX qepTexcef/'I M 3aI1MCh 11aroB
MOCTPOCHHUS

http://fcior.edu.ru
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30

[TocTpoenue cedyeHuii B mupamuie, Kyoe mo
TpéM TOoukam Ha pébpax. Co3manue
BBIHOCHBIX '-IepTe)KefI U 3aI1UCh 111aroB
MOCTPOCHUS

http://fcior.edu.ru

31

[TocTpoenue cedyeHuii B mupamuie, Kyoe mo
TpéM Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEHN M 3aMUCh MIAroB
IMOCTPOCHUS

http://fcior.edu.ru

32

[ToBTOpenue manumerpun: Teopema o
MPOMOPIIMOHATBHBIX oTpe3kax. [Tlogobue
TPEYroJIbHUKOB

http://fcior.edu.ru

33

[ToBTOpenue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX uepTexax. Mlcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN

http://fcior.edu.ru

34

KonTtponbHas padora "AKcHOMBI
crepeomerpuun. Ceuenus"

http://fcior.edu.ru

35

['eomeTpuyeckue 3a1a4u Ha BHIYUCIEHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
HapajIeIbHOCTBIO MPSAMBIX U TIOCKOCTEH B
MIPOCTPAHCTBE

http://fcior.edu.ru

36

ITocTpoeHue cedeHus, IpOXOIAIIEro Yepes
JAHHYIO IIPSIMYIO Ha YepTEkKE U
[apaJuIeIbHOr 0 Apyrou npsmoi. Pacuér
OTHOILECHUI

http://fcior.edu.ru

37

[MapannensHas MPOEKIUs, MPUMEHEHHUE IS
MIOCTPOCHUS CEUEHHH KyOa 1
napauenenunena. CBoicraa
napaieNienuneia i Mpu3Mbl

http://fcior.edu.ru
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38

[ToBTopenue: Teopema ITudaropa Ha
IUIOCKOCTH

http://fcior.edu.ru

39

IToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYT OJIbHUKA

http://fcior.edu.ru

40

CaoiicTBa Ky0a U IPSIMOYTOJIbHOTO
napajenenumnena

http://fcior.edu.ru

41

Brruucienne aauH oTpe3KoB B KyOe u
MPSMOYTOJIBHOM NapajuieIeuIe e

http://fcior.edu.ru

42

[TepnieHIMKyIApPHOCTD IPSIMOM U TIOCKOCTH.

[Tpu3Hak neprneHIuKyIIpHOCTH IPSIMON 1
IJIOCKOCTH

http://fcior.edu.ru

43

IlepneHMKyYISIPHOCT IPSIMOM U TNIOCKOCTH.

IIpu3Hak neprneHaAuKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

http://fcior.edu.ru

44

Teopema o cyliecTBOBaHUU U
€MHCTBEHHOCTH MPSAMOU, TPOXOASIIEH
4yepe3 TOYKY IIPOCTPAHCTBA U
NEPHEHANKYJIAPHOHN K IIJIOCKOCTH

http://fcior.edu.ru

45

IInockoctu u NEPNCHAUKYIAPHBIC UM
MPpsAMBIC B MHOT'OI'pPAaHHUKAX

http://fcior.edu.ru

46

IImockoctu u MNEPNCHAUKYIISPHBIC UM
MPpsAMBIC B MHOT'OI'PAaHHUKAX

http://fcior.edu.ru

47

ITepnenaukynsp n HakioHHas. [Toctpoenne
MEPIEHIUKYIIAPA U3 TOYKH HA MPSMYIO

http://fcior.edu.ru

48

Ilepnenaukysp n HakioHHas. [loctpoenune
NEPIEHIUKYIIAPA U3 TOYKH HA MPSMYIO

http://fcior.edu.ru

49

Teopema o Tpéx NepneHANKYIspax (mpsamas
1 oOpaTHas)

http://fcior.edu.ru
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50

Teopema o TpEX nepHneHAUKYIsIpax (mpsmas
u oOpaTHasi)

http://fcior.edu.ru

51

Vron MEXKAY CKPCIIMBAOIIIUMHUCS MTPAMbIMU

http://fcior.edu.ru

52

ITonck nepneHauKyIAPHBIX NPAMBIX C
ITOMOIIBIO MEPIIEHINKYISAPHBIX IIIOCKOCTEN

http://fcior.edu.ru

53

OpToroHabHOE MPOSKTHPOBAHHE

http://fcior.edu.ru

54

[TocTpoeHune ceueHuit Kyoa, MPU3MBI,
MPaBUIILHON MTUPAMHJIBI C TTOMOIIBIO
OpPTOTOHAJIBLHOM MPOEKIUU

http://fcior.edu.ru

55

[TocTpoenue ceueHuii Kyoa, MPU3MBI,
IPaBUIBHON MUPaMUJIBI C TOMOILBIO
OpPTOTrOHAJILHOW MPOEKIIUH

http://fcior.edu.ru

56

CumMeTpusi B IPOCTPAHCTBE OTHOCUTEIBHO
miockocTH. [1mockoctu cummerpuii B
MHOTOTpaHHHKaX

http://fcior.edu.ru

57

[Tpu3HaK neprneHaAuKyIIpHOCTH MPSIMOI U
IUIOCKOCTH KaK CJEJICTBHE CUMMETPHUU

http://fcior.edu.ru

58

[IpaBunbHBIE MHOTOrpaHHUKHU. Pacuér
PACCTOSIHUI OT TOYKH J0 TJIOCKOCTH

http://fcior.edu.ru

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PAcCTOSIHUIM OT TOYKH 0 MJIOCKOCTH

http://fcior.edu.ru

60

Croco0bl OMyCTUTh TEPIICHANKYISPHI:
CUMMETpPHUS, CABUT TOUYKH IO MapayIeIbHON
pAMOK

http://fcior.edu.ru

61

CaBur 1o HenapasuieIbHON TPsSIMOH,
U3MEHEHUE PACCTOSHUN

http://fcior.edu.ru

62

Kontponbhas padora "B3anmnoe
PacCIONOKEHUE MPAMBIX U ITIOCKOCTEN B

http://fcior.edu.ru
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pocTpaHcTse"

63

[ToBTOpEHME: Yroa Mex Iy NPSMbIMU Ha
MJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYT OJIbHUKE, TEOpeMa
KOCHHYCOB

http://fcior.edu.ru

64

IToBTOpEHME: Yroa MexIy
CKpELIUBAIOIIUMUCS IIPAMBIMU B
IIPOCTPAHCTBE

http://fcior.edu.ru

65

FCOMeTpI/I‘ICCKI/Ie MCTOABI BEIYUCIICHUS yIjIa
MCKAY MIPAMBIMH B MHOT'OI'paHHHKAX

http://fcior.edu.ru

66

JIByrpanHsbIil yroi. CBOMCTBO IMHEWHBIX
YIJIOB ABYTPAaHHOIO yIiia

http://fcior.edu.ru

67

[TepnenaukynspHble II0cKOCTH. CBOKCTBA
B3aMMHO IEPHEHIUKYJIAPHBIX TIOCKOCTEH

http://fcior.edu.ru

68

ITpu3Hak neprneHIuKyIIpHOCTH IUIOCKOCTEN;
TEOpEMa O IPSIMOU IepeceyeHus ABYX
IIJIOCKOCTEH NEePIEHIUKYIISPHBIX TPEThEU
IIJIOCKOCTH

http://fcior.edu.ru

69

[TpsiMoyTONbHBIN Napaienenunen; Kyo;
U3MEpPEHUs], CBOMCTBA MPSAMOYT OJIBHOTO
napajenenumnesa

http://fcior.edu.ru

70

TeopemMa 0 1aroHaIy MPAMOYTOJIBHOTO
napajuleJenunes1a u ciaeacTBUeE U3 Heé

http://fcior.edu.ru

71

CrepeomeTpuuecKkie 1 MPUKIaIHbIE 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIONI0KEHUEM
MPSIMBIX U MJIOCKOCTH

http://fcior.edu.ru

72

HOBTOpCHI/ICZ CKPCHIUBAOIIHECCA IIPAMBIC,
napajiCIbHbIC IIJIOCKOCTU B CTAHAAPTHBIX

http://fcior.edu.ru
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MHOT'OIrpaHHUKax

Hapa mapaJlliCJIbHBIX IUIOCKOCTEH Ha
CKPCIIUBAOIIHUXCA IMMPSAMBIX, PACCTOAHUC

73 http://fcior.edu.ru
MEXIYy CKPEUTUBAIOIINMHUCS MIPSIMBIMU B
MPOCTBIX CUTYAIUAX
PaccrosHue oT TOYKH JI0 IIJIOCKOCTH, .

74 f[ http://fcior.edu.ru
pPacCTOSIHUE OT MPSMOM 10 TJIOCKOCTH
Beruncnenue pacCTOSHUN MEXAY

75 CKPENTUBAIOIIMMHUCS TPSIMBIMH C TTOMOIIIBIO http://fcior.edu.ru
MePHEHANKYISIPHON TIIOCKOCTH
TpéxrpaHHblid yroi, HepaBeHCTBa IS
TpexrpaHHbIX yriioB. Teopema IIudaropa, .

76 pexp 7 P arop http:/fcior.edu.ru
TEOpEMbl KOCUHYCOB U CUHYCOB JUIS
TPEXTPAHHOIO yrila
DeMeHTH c(pepruueCcKoil TeOMETPHU .

77 dep P http://fcior.edu.ru
reoJIe3UUCCKHC IMHUHU Ha 3eMIIe

78 KontponbHas padora "Yrisl u paccTostHAA" http://fcior.edu.ru
Cucremaru3anus 3HaHni "MHOTOrpaHHHK K i

79 If, P http://fcior.edu.ru
€ro DJIICMEHTHI
ITupamupga. Buasl nupamua. IlpaBuinnHas .

80 paMi A pamua. 1p http://fcior.edu.ru
nupamMuaa
ITpusma. IIpsamast u HaKIOHHAS TIPU3MBEI. .

81 P P P http://fcior.edu.ru
IIpaBunbHas npusma
ITpsamoii mapanmenenuies, IpSIMOYTOIbHBIN .

82 P P #lo TIPAMOYT http://fcior.edu.ru
napaieNienurne, Kyo
Brimykiiele MHOrorpanHuku. TeopeMa .

83 . K p p http://fcior.edu.ru
Ditnepa

84 Beintykisle MHOrorpasHuku. Teopema http://fcior.edu.ru
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Oiinepa. [IpaBunbHBIE U OTYIPAaBUIIbHbIE
MHOI'OI'paHHUKH

85 KonTtponbsHas padora "MHororpaHHuku" 1 1 0 http://fcior.edu.ru
86 [ToHsiTHE BEeKTOpA HA TUIOCKOCTH | B 1 0 0 htto://fcior.edu.ru
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1 0 0 http://fcior.edu.ru
88 Pa3HocTh BEeKTOpOB 1 0 0 http://fcior.edu.ru
89 [TpaBuio mapamienenumnena 1 0 0 http://fcior.edu.ru
90 YMHO)K€EHNE BEKTOpa Ha YUCIIO 1 0 0 http://fcior.edu.ru
o1 PaznoxxeHue BeKTopa mo 6a31/1cz/ TPEX 1 0 0 htto://fcior edu.ru
BEKTOPOB, HE JISKAIINX B OTHOM TIOCKOCTH
92 CxkansipHO€ IPOU3BEICHUE 1 0 0 http://fcior.edu.ru
93 Brruucnienue yrita Mex iy BEKTOpaMu B 1 0 1 htto://fcior edu.ru
MIPOCTPAHCTBE
94 [TpocTeiimme 3aa4n ¢ BEKTOpaMU 1 0 0 http://fcior.edu.ru
95 [Tpocretimue 3a1a4u ¢ BEKTOpaMHu 1 0 0 http://fcior.edu.ru
96 [Tpocretimue 3a1a4u ¢ BEKTOpaMHu 1 0 0 http://fcior.edu.ru
97 [IpocTeitmune 3agaun ¢ BEKTOpaMu 1 0 0 http://fcior.edu.ru
98 O06o01enre u cucreMaTH3aIus 3HaHui 1 0 0 http://fcior.edu.ru
99 O06o01ienre u cucreMaTH3amus 3HaHui 1 0 0 http://fcior.edu.ru
100 HToroBast KOHTpOJIbHAs paboTa 1 1 0 http://fcior.edu.ru
101 Wrorosast KOHTpoJbHAs paboTa 1 1 0 http://fcior.edu.ru
102 O0600meHne U cucTeMaTU3aIus 3HAaHUN 1 0 0 http://fcior.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 8
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YYEBHO-METOJANMYECKOE OBECITEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIS1 YYHEHUKA

* Maremartuka: anrebpa 1 Hadajla MaTeMaTUYECKOro aHanu3a, reometpus. ['eomerpus, 10-11
kiaccel/ byry3os B.®@., [Ipaconos B.B. nox penakuueit Canounyero B.A., AkiinonepHoe
obmectBo «M3natenscTBo «IIpocBemenue»

METOANYECKHNE MATEPUAIJIBI IS YUUTEJIA

I'eomerpus, 10-11 knacesl/byty3os B.®., [Ipaconos B.B. nox pepakuueit CagoBHIUEro
B.A., Akimmonepnoe obmiectBo "U3narenscto "lIpocsemnienue"

I'eomerpus. unaktudeckue matepuaisl 10 knacc. ABtop: byryzos B.®., IIpaconos B.B.,
AxuunonepHoe obmectBo "M3natensctBo "[IpocBenienne

I'eomerpus. Meroguueckue pekomenganuu k YMK "T'eomerpus 10-11 knacest". ABTop:
byry3oB B.®., [Ipaconos B.B., Aknnonepnoe obmiectso "NU3narensctBo "TIpoceemnienue"”
3uB b. I'. 'eomerpus. Aunaktuueckuit matepuan 10 kinacc — M.: [Ipocsemienue, 2007.

3uB, b.I'. 3agaun k ypokam reomerpun 7-11 knaccst C.-I1.: HIIO Cembs u mup, 2008
Kosanesa I'.11., Ma3zypoa H.W. I'eomerpust. TecTsl 11 TeKy1iero u 00001I1ar0ero
KOHTpoJsi — Bonrorpan: Yuurens, 2009.

ITorockyes, E.B. I'eometpus 10 knacc/ 3anaunuk 11 0011e00pa3oBaTEIbHBIX YUPEKICHUN C
yrayOnE€HHBIM U TPOPUIIBHBIM U3ydeHHeM MaTeMaTuku — M.: Jlpoga, 2005.

PabunoBnuy E.M. Maremaruka. 3aauu ¥ yrpaXHEHHUs Ha TOTOBBIX yepTexkax 10 — 11 kmace
— M.: Unekca, 2010

Hlaperua N.@. I'eomerpust. Crepeomerpust 10 — 11 xmaccst — M.: Ipoda, 1998.

U ®PPOBBIE OBPA30OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

* http://window.edu.ru/ DiextpoHHas 6uOIMOTEKa YIEOHHKOB U METOUYECKUX MAaTEPHAIOB
* http://www.math.ru Marepuassl mo maremaruke B EquHoN KOUIEKIMH UG POBBIX
00pazoBaTeIbHBIX PECYPCOB
« http://www.bymath.ne t T'azera «Maremaruka» M3aarensckoro goma «IlepBoe CEHTAOPs»

* http://www.uztest.ru 3aga4n mo reoMeTpun: HHPOPMALUOHHO-TIONCKOBAsI CUCTEMA
* http://www.problems.ru KommptorepHasi MaTeMaTHKa B ILIKOJIE
» http://school.msu.ru Maremaruka. lllkona. Bynymiee. Caidt yuutens marematuku A.B.
[lleBkuHa
* http://www.etudes.ru MaremaTrueckoe 00pa3oBaHHE: IPOIILJIOE ¥ HACTOSIIIECE.
WuTepHeTOMOIMOTEKA MO METOAMKE MPEIIOaBaHUs MATEMATHKH
http://www.exponenta.ru ITopran Allmath.ru — Bcs maremaTrika B OHOM MECTE
* http://www.allmath.ru ITpuknagnas MaTeMaTHKa: CIPaBOYHUK MaTeMaTHYECKUX (HopMyit,
MIPUMEPBI U 3371a49H C PEIICHUSIMHU
« http://math.rusolymp.ru 3agaynuk Ui TOArOTOBKK K OJHMITHAIaM 10 MaTEMaTHKE
* http://tasks.ceemat.ru 3anumaTenbHast MaTemaTuka — OJIMMIIHUA/IBI, UTPBI, KOHKYPCHI TIO
MaTeMaTHKe JUTS [ITKOJIbHHKOB
« http://www.math-on-line.com MaremaTruecKkue OIMMITHAIBI IS IIKOJIBHUKOB

[IOKYMEHT MOAMWUCAH 3/TEKTPOHHOM NMOAMNUCHIO

MYHMLUWNAJIbHOE KASEHHOE OGLUEOBPA3OBATE/IbHOE YYPEXXIEHUE 25.09.24 15:22 (MSK) Ceptudukat C9305041E7CD67CB9043363951AD0OADA
CPEHSAS LWKOJIA N2 4 I'. KOTEJIbHUKOBO BOJIFOrPAJCKOU OBJIACTH,
BblkagopoBa J1to6oBb BukTOpoBHa, AnpekTop




