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INOACHUTEJIbBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
o0miero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[Tockonpky  Jormdyeckoe  MbIIUIEHHE,  (QOpMUpPYEMOE€  IpU  H3YYEHUH
0Oy4aIOIUMHUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPY PELICHUM 337]a4 €CTECTBEHHO-HAy4YHOI'0 LHKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTUE WHAMBUAYAJIbHBIX CIHOCOOHOCTEM O0OydYaromuxcsi Mpu
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MartemaThka u
uHpopMaTuKa»  uyepe3  OoOecleuyeHUEe  BO3MOXKHOCTU  NPUOOpPETeHHs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCUCTBUM,
cnenu(pUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIIEIIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKU.

[TpuoputeTHbIMH 3a3JauyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCTaBICHUs O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMupOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SIBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3ierny
«CtepeomeTpus» yueOHOro Kypca reOMETpUH;

dbopMHpOBaHWE  yYMEHHMS  BJIAJE€Th  OCHOBHBIMH  MOHSTHSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMysl U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIApPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHUE YMEHUS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPaHHUKHM M Te€ja BpalICHUs, KOHCTPYMPOBAaTh TI€OMETPUYECKUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU MPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJIAaMHU JI0Ka3aTeNIbCTB U aJTOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,



dbopMupoBaHHEe TMpPEACTAaBIECHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IMPH
00OCHOBaHMHU MaTEeMAaTUYECKUX YTBEPKICHUN U POJIM aKCHOMAaTHKHU B MIPOBEICHUU
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyaIbHBIX UM  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaromuXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS, UHTEpPECca K U3YUCHHUIO T€OMETPHUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI PAClO3HABAThb IMPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  TPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyalllil, HCCIIEJOBAaHUS TOCTPOCHHBIX MOJEIEH,
UHTEPIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMU yueOHOro kypca «['eomerpus» B
10-11 «kmaccax sBisitoTcsi:  «lIpsiMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«Muororpannukn», «Tema Bpamenus», «BeKToppl ¥  KOOpIWHATHI B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHATHUSAMUY», PEIIEBAHTHBIMM T'€OMETPUM Ha YIiayOlIEHHOM YpPOBHE OOyueHUs B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUAM Yy4eOHOTO Kypca, a
dbopMupoBaHHE JIOTHYECKMX YMEHUH  pacmpeiensercs He TOJIbKO IO
CoJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOyudeHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
IpOrpaMMbl, pacrpefeNéHHbIM MO rojaM OOydYeHHus, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamannuch HEOJAHOKPATHO. JTO TMO3BOJSET OPraHu30BaTh  OBIAJCHUE
Te€OMETPUYECKUMHU OHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIbHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAaHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEICTABICHUN 00ydYarolUXCsl, paclIupss U yriayouss
e€, 00pasys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHumanuu  oOydeHHUs, TMOCTPOSHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX TMporpamMMm, OOeCleyuTh yriayOnEHHOoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenMera «MareMaTukay;

MOJITOTOBUTh OOYYalONIMXCsA K MPOJODKCHHIO H3yYeHUS MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrieurBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 ipodeccuoHaTLHBIM 00Pa30BaHUEM.

Ha wusyuenue yuebHOoro kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 yaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

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

B3anmHOE pacnosioKeHuEe TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1ockoctd. [lapamiensHoe W LEHTpPaIbHOE MPOEKTUPOBAHHUE, H300paKeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeabHbIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapAJUICIAbHBIE W IIEPIECHAMKYJSIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U TOJHAs MOBEPXHOCTh MPHU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass mnupamuabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWbHAs NUpaMUIa, MPaBWIbHAS TPEyroibHas MNUPAMHUAA W TPaBUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopemMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM ~ BekTOopaM. IIpsiMoyrosibHass cucreMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTusi: TMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKash MOBEPXHOCTH,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. CummeTpus cdepsl U
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U1 KoHyca. O0BEM 11apa U mMapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



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

[Tnomans MOBEPXHOCTH MWIMHAPA, KOHYyCa, TUIOMAAbh chepsl U e€ yacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHEe OOBEMOB, IUIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJT BPALICHUS: CEUEHUS HWJIHUHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TNTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oasucy. KoopanHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LEHTpaJbHAasl CUMMETpPUS, 3€pKaJIbHAsA CHUMMETPHS, IMOBOPOT BOKPYT MPSAMOM.
[IpeoOpazoBanus nogodus. [Ipsmas 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(hOpPMHPOBAHHOCTH IPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLenyp TpakJaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHl M JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

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

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTUYECKOTO ITOBEIEHMS, CBA3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUWE K MHPY, BKIIOYAs DCTETUKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e30macHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpynoBoe BociUTAHME!

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MAaTeMaTM4eCKOMy  OOpa3oBaHUI0O U



CaMOOOpPa30BAHUI0 HA MPOTSKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHMAaHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEYEeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK Kilaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

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

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U POTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHU, YMO3AKIIOUCHUH 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh C€Moco0 pelieHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

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

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecca, a TaKXkKe BbIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

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

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jM4yve 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.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, AITOPUTM pPELICHHs 3a/1a4H, BEIOUpaTh Coco0 petieHus ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUII U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasl 1eITEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaThb INPOLECC U pe3yslbTaT padoTHl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
pELIECHNUH 337a4 ¥ IPOBEACHUU MaTEMaTUYECKUX PACCYXKICHUI;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

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

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



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

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH U300pakeHUs: GuUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJa), FTEOMETPUUECKUX TeJl C IPUMEHEHUEM (pOpMyT;

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

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ] BEKTOPaMU;

e pemarh 3a4a4d Ha JOKAa3aTEIbCTBO MATEMATHYECKHX OTHOLICHUM H
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEeMATHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

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

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha NPaAKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yUYECHHbIE MOHSATHUS B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cHOopMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCIIE0BATh MMOCTPOCHHBIE MOJIENIA C UCITOIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K xonity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHATHSAMH, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus ([MWIMHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEpPUPOBATh MOHATUSAMHU, CBA3AHHBIMH C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIICHHS MEXAY IUIOMIAAsIMU TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJICKaTh, WHTEPHPETUPOBATH U MPeoOpa3OBbIBATH HH(OPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
peniaTh reOMETPUYECKHUE 3a7a4l HA BBIYHUCIECHUE YIJIOB MEXKY MPSMbIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBaTh F€OMETPUYECKUE YTBEPIKICHNUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEJIIMYNH;

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/Jaud, CBS3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuectBo yacos
Ne HaumenoBanue pa3jiesioB JuaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE

Kourpoububle IIpakTHyeckue
n/n U TeM IPOrpaMMbl Bcero pecypcbl

padoThI padoThI

DneKTpOHHBIN 00pazoBaTenbHbIN pecypce." S

cnam EI'D. Cpennee ob1iee oOpa3zoBaHue.

Y4eOHBIN MOAYIb MO PEIICHHUIO TPYAHBIX

1 BBenenue B ctepeoMeTpuio 23 1 N Y P Py
3aJaHUi 10 y4eOHOMY IIpEeIMETY

"Matemaruka(yrinyOiaeHHbIl ypoBenb)''10-11

kinacc" AO UzparenscTBo'"[IpocBemenue”

DNeKTpOHHBIN 00pazoBaTenbHbIN pecypce." S
cnam EI'D. Cpennee ob61iee oOpa3zoBaHue.
B3anmHoe pacnonoxenue Y4eOHbII MOIYJb TIO PELICHUIO TPYIHBIX
HPSMBIX B IPOCTPAHCTBE 3aJJaHU TI0 y4eOHOMY MpeMeTy
"MaremaTuka(yriyoaeHHbIH ypoBeHb)"10-11

kiacc" AO UznarensctBo"IIpocBemienne”

DneKTpOHHBIN 00pazoBaTenbHbIN pecypce." S
cnaMm EI'D. Cpennee ob1iee oopazoBaHue.
[MapamienbHOCTD MPSIMBIX U VY4eOHBII MOAYITB 110 PELICHUIO TPYAHBIX
IUTOCKOCTEH B IPOCTPAHCTBE 3aJaHUI 10 Y4eOHOMY MpPEeIMETY
"MaremaTuka(yriyoaeHHbIH ypoBenb)"10-11

kinacc" AO UzparensctBo'"[IpocBemenue”

DneKTpOHHBIN 00pa3oBaTeNbHBIN pecypc."S
[leprienAMKyYIAPHOCTH cnam EI'D. Cpennee ob1iee oOpazoBaHue.

4 IPSIMBIX U IIJIOCKOCTEH B 25 Y4eOHbII MOAYINb MO PELICHUIO TPYAHBIX
IIPOCTPAHCTBE 3aJJaHUN TI0 y4eOHOMY MpeIMETy

"Maremaruka(yriny0neHHbIH ypoBeHs)"10-11




kiacc" AO UznarensctBo"lIpocBenienue”

5 VYriibl ¥ paccTosiHUSA

16

DNEeKTPOHHBIN 00pa3oBaTeNbHBIN pecypce." S
caam EI'D. Cpennee obiiee oOpa3zoBaHue.
Y4eOHBII MOIYIh 110 PEIICHUIO TPYIHBIX
3aJJaHui TI0 y4eOHOMY MpeIMETyY
"MaremaTuka(yriryoaeHHbIH ypoBens)"10-11
kinacc" AO UzparenscTBo'"[IpocBemenue"”

6 MHororpaHHUKH

DNeKTpOHHBIN 00pazoBaTenbHbIN pecypce." S
caam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbIi MOAYIb 110 PELIEHUIO TPYIHbIX
3aJJaHA TI0 y4eOHOMY MIpeIMETy
"Matemaruka(yrinyOiaeHHbIH ypoBenb)''10-11
kinacc" AO UzparensctBo'"[IpocBemenue"”

7 BexTopsl B mpocTpaHcTBE

12

DneKTpOHHBIN 00pazoBarTenbHbIN pecypce."
cnam EI'D. Cpennee ob61iee oOpa3zoBaHue.
Y4eOHbI MOAYIb 1O PELIEHUIO TPYIHBIX
3aJJaHU TI0 y4eOHOMY MpeIMeTy
"MaremaTuka(yriyoaeHHbIH ypoBeHb)"10-11
kiacc" AO UznarensctBo"IIpocBemenne”

[ToBTOpeHnue, 0600IIeHNE U
cUCTEeMaTH3aIlHs 3HAHUI

OBUIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

102

DneKTpOHHBIN 00pazoBaTenbHbIN pecypce." S
cnam EI'D. Cpennee ob1iee oOpa3zoBaHue.
Y4eOHbII MOAYINb MO PELICHUIO TPYAHBIX
3aJJaHU TI0 y4eOHOMY NpeIMeTy
"MaremaTuka(yriyoaeHHbIH ypoBenb)"10-11
knacc" AO UznarensctBo"IIpocsenienue”




11 KJIACC

Ne i/

HauMenoBanue
pa3aesioB U TeM
NPOrpamMMbl

KoanuecTBo 4yacoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JuaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE

pecypchl

AHanutnueckas
reoMeTpus

15

DNeKTpOHHBIN 00pazoBaTenbHbIi pecypce." S
caam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbIi MOAYJb 110 PELIEHUIO TPYIHBIX
3aJJaHA TI0 y4eOHOMY MIpEeIMETY
"Matemaruka(yriny0iaeHHbIH ypoBenb)''10-11
kinacc" AO UzparenscTBo'"[IpocBemenue"”

[ToBTOpEeHuEe, 060061IEHNE
U cUCTeMaTu3alus 3HaHUH

15

DneKTpOHHBIN 00pa3oBarenbHbIN pecypce."
caam EI'D. Cpennee obiiee oOpa3oBaHue.
Y4eOHbIi MOAYJb 1O PEIIEHUIO TPYIHBIX
3aJJaHU TI0 y4eOHOMY MpeIMeTy
"MaremaTuka(yriyoaeHHbIH ypoBeHb)"10-11
knacc" AO UznarensctBo"IIpocBenienne”

OOBEM MHOTOTpaHHUKA

Tena BpameHus

17

24

DneKTpOHHBIN 00pazoBaTenbHbIN pecypce." S
cnam EI'D. Cpennee ob1iee oOpa3zoBaHue.
Y4eOHbII MOIYJb TIO PELICHUIO TPYIHBIX
3aJJaHU TI0 y4eOHOMY NpeMeTy
"MaremaTuka(yriyoaeHHbIH ypoBenb)"10-11
knacc" AO UznarensctBo"IIpocsenienue”

DneKTpOHHBIN 00pazoBaTenbHbIN pecypce."
caam EI'D. Cpennee obiiee oOpa3zoBaHue.
Y4eOHbII MOAYINb MO PELICHUIO TPYAHBIX
3aJJaHU TI0 y4eOHOMY NpeIMeTy
"MaremaTuka(yriryoaeHHbIH ypoBenb)"10-11
kiacc" AO UzparensctBo'"[IpocBemenue”




[Tnomaayu moBEepXHOCTU U
00BEMBI KPYTJIBIX TEJ

JIBH)KEHMS

IToBTOpenue, 0600IICHNE
Y CUCTEMaTH3alUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

17

102

DneKTpOHHBIN 00pazoBaTenbHbIN pecypce." S
cnam EI'D. Cpennee obmiee oOpa3zoBaHue.
VY4eOHbIN MOIYJTb TIO PEHICHUIO TPYIHBIX
3aJJaHuM 0 y4eOHOMY MPEAMETY
"Maremaruka(yrinyOiaeHHbIH ypoBeHs)"10-11
kiacc" AO UznarensctBo"IIpocsemenue”

DJeKTpOHHBINH 00pa3zoBaTeNbHbIN pecypc."
cnam EI'D. Cpennee ob1iee oOpa3oBaHue.
Y4eOHBIi MOAYIb [0 PEHICHUIO TPYTHBIX
3aJlaHul 10 y4eOHOMY MPEAMETY
"MaremaTuka(yriryoaeHHbIH ypoBens)"10-11
kiacc" AO UznarensctBo"IIpocBemenue”

DJeKTpOHHBINH 00pa3zoBaTeNbHbIN pecypc."
cnam EI'D. Cpennee ob1iee oOpazoBaHue.
Y4eOHbII MOIYJb TIO PELICHUIO TPYIHBIX
3aJJaHu} 110 y4eOHOMY MPEAMETY
"Matemaruka(yrinyOiaeHHbIN ypoBenb)''10-11
knacc" AO UznarensctBo"IIpocBemenue”




HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka KonrTpoabsubie IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
"4 cnam EI'D.Cpennee obmee
oOpa3zoBanue.Y4eOHBIH MOIYIIb TIO
OcHOBHBIE MpaBUIIa U300pAKECHUS o
PEIICHHIO TPYAHBIX 3aaHUH 110
Ha PUCYHKE IIOCKOCTH, 1 5
yu4eOHOMY MpEAMETY
MapajuieNbHbIX IPSIMBIX (OTPE3KOB), "Maremarixa(yry6enmbiit
CepeHbI OTpE3Ka
P P ypoBenb)"10-11 kmacc. AO U3narenbcTBO
"[IpocBemenue"
- "4 cnam EI'D.Cpennee ob1iee
OHATHUS CTEPEOMETPHM: TOUKA .
P P ’ oOpa3oBanue.Y4eOHbIH MOAYJIb IO
npsiMasi, INOCKOCTb, IPOCTPAHCTBO. .
0 PELICHUIO TPYAHBIX 3aJaHUH 110
CHOBHBI€ IIPaBUJIa U300pasKeHHS
1 yueOHOMY MpeAMETY
Ha PUCYHKE TJIOCKOCTH .
PHEYH ’ "MaremaTuka(yriryoaeHHbIH
HapALICIILHbIX MPAMBIX (OTPE3KOB), ypoBenb)"10-11 kimacc. AO UzgaTenbcTBO
CepeHbI OTpe3Ka "Mpocsemere”
"SI conam EI'D.Cpennee obriee
N oOpa3oBanue.Y4eOHbII MOAYJIb IO
OHSATHS: TIEPECEKAIOIIUECS .
P pEILIEeHHIO TPYAHBIX 3aaHUH 110
IJIOCKOCTH, TEPECEKAOLTHECs
npsiMasi ¥ TIIOCKOCTb; 1 yeOHOMY HpeaMeTy
’ "MatemaTuka(yriyoaeHHbIH
MOJIYTIPOCTPAHCTBO
yHpocIp ypoBenb)"10-11 kmacc. AO U3gaTenbcTBO
"[Ipoceemienue"
[TonsTHs: nepecekaromuecs 1 "SI cnam EI'D.Cpennee oOmiee

IIJIOCKOCTH, IIEPECEKAIOIIUCCA

oOpazoBanue. YueOHbIN MOTYJIb 110




npsiMas U MII0CKOCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKu, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX

PEIICHUIO TPYIHBIX 3aaHUIA IO
y4eOHOMY MpeaMeTy
"Maremaruka(yriy0aeHHbIN
ypoBenb)"10-11 kimacc. AO U3gaTenbeTBO
"IIpocBenienue"

"S cnam EI'D.Cpennee obmiee
oOpa3zoBanue. Y 4eOHbII MOAYIb 110
PEILICHHUIO TPYAHBIX 3aJaHUH 110

5 1 €OHOMY TIpEIMET
¢buryp, HeCyIeCTBYIOIIUX Zq Y HpOAMETy .
5 Matematuka(yrinyoaeHHBbIiH
00BEKTOB
ypoBenb)"10-11 kimacc. AO U3gaTenbcTBO
"[Ipocsemienue"
" cnam EI'D.Cpennee obiiee
oOpa3oBanue.Y4eOHbII MOAYJIb IO
MHororpaHHuKH, U300paKEHUE .
. PELICHUIO TPYAHBIX 33aHU IO
MPOCTEHIIINX MPOCTPAHCTBEHHBIX
6 o ccviec 1 y4eOHOMY TIpeIMETy
uryp, H TB 170:¢ .
o6 Zp o YHIECTBYIOH "MatemaTuka(yriyoaeHHbIH
BEKTOB
ypoBenb)"10-11 kmacc. AO UzgaTenbcTBO
"[Ipocsernienue"
AKCHOMBI CTEPEOMETPUU U TIEPBHIE .
7 P P P 1 https://resh.edu.ru/subject/lesson/4756/
CJICJICTBUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TIEPBBIS .
8 P P P 1 https://resh.edu.ru/subject/lesson/4756/
CIIEJICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUH U TICPBHIC
cnenctBus u3 HUX. CriocoObI
9 3a7aHus MPSIMBIX U INIOCKOCTEN B 1 https://resh.edu.ru/subject/lesson/4756/
npoctpancTBe. O003HaUEHUS
MPSIMBIX U IJIOCKOCTEMN
10 N3o0pakeHne ceueHnit MIpaMuIbl, 1 " cnam EI'D.Cpennee obmiee



https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/
https://resh.edu.ru/subject/lesson/4756/

Ky0a v IPU3MBbI, KOTOPBIE TPOXOJISAT
yepe3 ux péopa. M3obpaxenue
MepeceYeHMs MOTYICHHBIX
IJI0cKocTeil. PackpammBanue
MTOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETaMHU

N3o0paxkeHne ceUeHU MUpPaMHUIbI,

Ky0a ¥ MPU3MbI, KOTOPBIC TIPOXOJISAT
yepe3 ux péopa. M3obpaxenue

oOpa3zoBanue.Y4eOHBIN MOIYIIb IO
PELICHUIO TPYAHBIX 3aJaHU 1O
y4eOHOMY MpeaMeTy
"Maremaruka(yriy0aeHHBII
ypoBenb)"10-11 kimacc. AO U3gaTenbcTBO
"[Ipocsemienue"

" cnam EI'D.Cpennee obiiee

oOpa3zoBanue.Y4eOHbII MOAYIb 110
PEILIEHHUIO TPYAHBIX 3aJaHUH 110

11 nepeceyeHus Moay4YeHHBIX y4eOHOMY MpPEAMETY
IIocKocTeil. PackpammBanue "Maremaruka(yriyO0aeHHBIN
MMOCTPOCHHBIX CEUCHUN Pa3HBIMU ypoBenb)"10-11 kimacc. AO UzgaTenbcTBO
LIBETaMH "[Ipocsemienue"
N300pakenue ceueHuil mupaMupl, "5 cnam EI'D.Cpennee oOriee
Ky0a U IPU3MBbI, KOTOPBIE TPOXOIST oOpa3zoBanue.Y4eOHbII MOAYIH 11O
yepe3 ux péopa. M3obpaxenue pEIIeHUIO TPYIHBIX 3aJaHUH 10

12 MEePECEUCHUS MTOTYUECHHBIX y4eOHOMY MpeMETy
IIockocTeil. PackpammBanue "Maremaruka(yriayO0aeHHBIN
MMOCTPOCHHBIX CEUECHUN Pa3HBIMU ypoBenb)"10-11 kimacc. AO UzgaTenbcTBO
IIBETaMH "IIpocsenienue"
N3o0pakeHne ceueHnit mupaMuibl, " cnam EI'D.Cpennee obmiee
Ky0a U PpU3Mbl, KOTOpPBIE TPOXOIAT oOpa3zoBaHue.YyeOHbIIl MOAYIb 11O
yepe3 ux péopa. M3obpaxenue pEIIeHUI0 TPYIHBIX 3aaHHH 110

13 IepECEYEeHUS OTYIEHHBIX y4eOHOMY MpEAMETY
IJI0CKOCTEN. PackpammuBanue "MaremaTuka(yriryoaeHHbIH
IIOCTPOEHHBIX CEUEHUI Pa3HbIMU ypoBenb)"10-11 knacc. AO UzgaTenbcTBO
LIBETAMH "IIpocsenienue"

14 Merton cnenoB 1yisi TOCTPOCHUS " cnam EI'D.Cpennee obmiee

CeueHn!

oOpazoBanue. YueOHbIN MOTYIIb 11O




Mertoa cnesoB s TOCTPOSHUS

PEUICHUIO TPYAHBIX 3aJaHHIA 110
y4eOHOMY MpeaMeTy
"Maremaruka(yriy0aeHHbIN
ypoBenb)"10-11 kimacc. AO U3gaTenbeTBO
"IIpocBenienue"

"S cnam EI'D.Cpennee obmiee
oOpa3zoBanue. Y 4eOHbII MOAYIb 110
PEILICHHUIO TPYAHBIX 3aJaHUH 110

15 ceueHuii. CBOMCTBaA NepeceueHuit y4eOHOMY MpPEAMETY
MPSIMBIX U IJIOCKOCTEHN "MatemaTuka(yriyoaeHHbIH
ypoBenb)"10-11 kimacc. AO U3gaTenbcTBO
"[Ipoceeiienue"
" cnam EI'D.Cpennee obiiee
oOpa3oBanue.Y4eOHbII MOAYJIb IO
Mertona cieoB /Ui HOCTPOSHUS peLIeHHIO TPYAHBIX 3aaHUH 110
16 ceueHuil. CBoIiCTBa nepeceueHuit y4eOHOMY MpEAMETY
MPSIMBIX U IJIOCKOCTEN "MatemaTuka(yriyoaeHHbIH
ypoBenb)"10-11 kmacc. AO UzgaTenbcTBO
"[Ipocsernienue"
"S cnam EI'D.Cpennee obiee
. oOpa3zoBaHue. Y 4eOHbIIl MOAYIb 11O
[ToctpoeHue ceueHuii B mupamu/e, N
. N PEILICHUIO TPYAHBIX 3aJaHUN 1O
KyOe 1o TpéM TouKaM Ha pEOpax.
17 . y4eOHOMY MpEeAMETY
Co3naHne BBIHOCHBIX YepTeXer U . .
Matematuka(yriyoaeHHbIH
3aITUCh MAroB MOCTPOCHUS |
ypoBenb)"10-11 knacc. AO UzgaTenbcTBO
"[Ipocsenienue"
[ToctpoeHue ceueHuii B mupamu/e, " cnam EI'D.Cpennee obmiee
18 KyOe 1o TpéM Toukam Ha péOpax. oOpazoBanue. YueOHbIN MOTYJIb 110

Co3aHue BEIHOCHBIX YEPTEKEN U

PEILICHUIO TPYAHBIX 33JaHUN 1O




3aIlMCh IaroB NOCTPOCHUA

yuyeOHOMY TpeMETy
"Maremaruka(yriayOaeHHbII
ypoBenb)"10-11 kimacc. AO U3gaTenbcTBO
"IIpocBenienue"

ITocTpoeHue ceueHuil B mupamMu/e,
KyOe 1o TpéM TouKaM Ha p&Opax.

"S cnam EI'D.Cpennee obmee
oOpa3zoBanue.Y4eOHbII MOAYIIb IO
PELICHHIO TPYAHBIX 33/IaHUH 110

19 eOHOMY IIpeaIMET
CoznaHue BBIHOCHBIX YEPTEKEH U Zq Y P y .
Matematuka(yrinyoaeHHBbIH
3aMuch MIaroB MOCTPOCHUS "
ypoBenb)"10-11 kmacc. AO U3narenbcTBO
"[Ipocerienue"
"4 cnam EI'D.Cpennee ob1iee
. oOpa3zoBanue.Y4eOHbII MOAYIb 110
[Toctpoenue ceueHuii B mupamu/ie, .
. . peLIeHHIO TPYAHBIX 3aaHUH 110
KyOe 1o TpéM ToukaM Ha pebpax.
20 . yuyeOHOMY MpeAMETY
Co31aHne BBIHOCHBIX YepTexen U g .
Matematuka(yriryoaeHHbIH
3aMuch U1aroB MOCTPOEHUS " A
ypoBenb)"10-11 kimacc. AO U3gaTenbcTBO
"[Ipoceemienue"
"S cnam EI'D.Cpennee obiee
oOpa3oBanue.Y4eOHbIH MOAYIIb IO
[ToBTOpEHME MITAHUMETPUN: PELIEHUIO TPYIHBIX 3aJaHUI 110
21 Teopema 0 MPONOPLUHOHATBHBIX y4eOHOMY TpeMETy
otpeskax. [lomoOue TpeyronbHUKOB "Matematuka(yriiyoaeHHbIH
ypoBenb)"10-11 kmacc. AO U3gaTenbcTBO
"[Ipocsenienue"
[ToBTOpEHME ITAHUMETPUH: " cnam EI'D.Cpennee obmiee
99 Teopema Menenas. PacueTs B obOpazoBanue. YueOHbII MOTYJIb 11O

CEUEHUSX Ha BHIHOCHBIX YepTexKax.
WcTopus pa3BuUTHS MIIAHUMETPUU U

PEIICHHIO TPYAHBIX 3aaHUH 110
y4eOHOMY MpeMeTy




CTEpPEOMETPUH

"MatemaTuka(yri1yoJaeHHbIH
ypoBenb)"10-11 kimacc. AO U3gaTenbcTBO
"IIpocBenienue"

23

24

KonTponbHas padbota "AKCHOMBI
crepeomerpuu. Ceuenus"

B3aumHOe pacronoxeHue nmpsiMbIx
B IIpocTpancTBe. CKpenBaronyecs
npsmele. [Ipusnaku
CKPEILMBAIOIINXCS MPSMBIX.
[TapamienpHble NpsIMBbIE B
IIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6065/

25

Teopema o CylecCTBOBAaHUH U
€AVMHCTBEHHOCTH IPSIMOU
MapajuIeIbHON TAHHOW IIPSIMOM,
MPOXOISIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlEeH Ha
JTAHHOU nipsiMoit. JIemma o
[IEPECCUCHUH MapaIICIIbHBIX
MIPSAAMBIX IIOCKOCTBIO

https://resh.edu.ru/subject/lesson/6065/

26

[TapamienbHOCTB TPEX NPSIMBIX.
Teopema o TpEX mapayeaTbHbIX
npsAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

https://resh.edu.ru/subject/lesson/6133/

27

[TapannenpsHOE POEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

MapajuIeIbHOTO MPOEKTUPOBAHUS. 1
N3o006paxkenune pazHbIx Guryp B
NapaJuIeIbHOMN IPOEKIINH

https://resh.edu.ru/subject/lesson/6065/

28

[enTpanpHas mpoeKIus. YTOI C 1

https://resh.edu.ru/subject/lesson/6065/



https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6065/

COHAIMPABJICHHBIMU CTOPOHAMH.
Yron Mexay npsiMbIMU

3amaun Ha NOKA3aTEIHCTBO U
HCCIIEN0BAHUE, CBA3aHHEIE C

29 https://resh.edu.ru/subject/lesson/6065/
PacrosoKEHUEM NPSMBIX B
IIPOCTPAHCTBE
[TonsTHS: MapanIenbHOCTh NPAMOM
1 IUIOCKOCTH B IPOCTPAHCTBE.
30 Hprsnax Hapannejszocm rpAMon https://resh.edu.ru/subject/lesson/6065/
u ockocTy. CBolicTBa
[IapaJUIEIbHOCTH IPSIMOU U
IJIOCKOCTH
I'eomeTpuueckue 3amaun Ha
BBIUHCJICHUE U JJOKA3aTeNbCTBO,
31 CBSI3aHHBIE C MaPAILIETbHOCTHIO https://resh.edu.ru/subject/lesson/6129/
MPSIMBIX Y INIOCKOCTEN B
IIPOCTPAHCTBE
"4 cnam EI'D.Cpennee ob1iee
[TocTpoenue ceuenusi, oOpazoBanue. YueOHbII MOTYJIb 110
MPOXOJISALIETO Yepe3 TaHHYIO PELICHUIO TPYAHBIX 33JaHUN 1O
32 MPSIMYIO Ha YePTEkKe U y4eOHOMY MpeMETy
MapaJuIeIbHOTO APYTOM IIPSMOM. "MaremaTuka(yriayOieHHbINH
Pacué€r orHOLIEHUI ypoBenb)"10-11 knacc. AO UzgaTenbcTBO
"[Ipocsenienue"
[TapannensHas npoekuus, " cnam EI'D.Cpennee obmiee
MIPUMEHEHUE I TOCTPOCHUS oOpa3zoBaHue. Y yeOHbIIl MOAYIb 110
33 ceueHMi Ky0a U mapajuiesenumnesaa. PENICHUIO TPYIHBIX 3aaHUM IO

CaoiicTBa napasienenunena u
MIPU3MBI

yuyeOHOMY TpeAMETY
"MaremaTuka(yriayOeHHbINH



https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6065/
https://resh.edu.ru/subject/lesson/6129/

ypoBenb)"10-11 kmacc. AO UzgaTenbcTBO
"IIpocBenienue"

34

35

36

37

[TapannenpHbIE IIIIOCKOCTH.
[Ipu3Haku napamienbHOCTH ABYX
IJIOCKOCTEMN

Teopema 0 napanienbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHOMN
IUIOCKOCTH U CIIEJICTBUS U3 HEE

CBoiicTBa napaiebHbIX
IJIOCKOCTEH: 0 mapauieIbHOCTH
MPSIMBIX TEPECEeYCHUS TIPH
MepeceyeHH JIByX MapaijiebHbIX
IIJIOCKOCTEN TpeTher

CaolicTBa napaienbHbIX
IUIOCKOCTEH: 00 OTpe3kax
MapaJuIeIbHbIX MPSMBIX,
3aKJIIOYEHHBIX MEXKIY
MapajuIeIbHBIMU IJIOCKOCTSMHU; O
IIEPECEUECHUH NIPSIMOU C IBYMS
NapaJuIeIbHBIMU TUIOCKOCTAMHU

https://resh.edu.ru/subject/lesson/6129/

https://resh.edu.ru/subject/lesson/6129/

https://resh.edu.ru/subject/lesson/6129/

https://resh.edu.ru/subject/lesson/6129/

38

39

40

[ToBTopenue: reopema [Iudaropa Ha
IJI0CKOCTH

IToBTOpEHUE: TPUTOHOMETPHUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuiesenunea

https://resh.edu.ru/subject/lesson/1490/

https://resh.edu.ru/subject/lesson/2509/

https://resh.edu.ru/subject/lesson/5443/



https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/6129/
https://resh.edu.ru/subject/lesson/1490/
https://resh.edu.ru/subject/lesson/2509/
https://resh.edu.ru/subject/lesson/5443/

41

Brruncnenue UIMH OTPE3KOB B KyOe
U TIPSIMOYTOJILHOM
napauiesenure/e

https://resh.edu.ru/subject/lesson/5443/

42

IlepnieH IUKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTHU IIPSMOH U
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSMOH U
IJIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/

44

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOI,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

https://resh.edu.ru/subject/lesson/4757/

45

46

IInockoctu u MNEPNCHAUKYIIISAPHBIC
UM IPSAMBIC B MHOTOT'paHHHUKAX

IInockoctu u MNEPNCHAUKYIIIAPHBIC
UM IPSAMBIC B MHOTOTpAHHHUKAX

https://resh.edu.ru/subject/lesson/4757/

https://resh.edu.ru/subject/lesson/4757/

47

[lepnieHIuKynsIp M HAKJIOHHAS.
[TocTpoenune nepneHauKyIIspa us3
TOYKH Ha MPSIMYIO

https://resh.edu.ru/subject/lesson/6127/

48

49

[lepnieHIuKynsIp M HAKIOHHAS.
[TocTpoenne nepneHuKyIIsIpa us3
TOYKH Ha MPSIMYIO

TeopeMa 0 TpEX nepHeHAUKYIIApax
(mpsimast 1 oOpaTHasi)

https://resh.edu.ru/subject/lesson/6127/

https://resh.edu.ru/subject/lesson/6127/



https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/4757/
https://resh.edu.ru/subject/lesson/4757/
https://resh.edu.ru/subject/lesson/4757/
https://resh.edu.ru/subject/lesson/4757/
https://resh.edu.ru/subject/lesson/4757/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6127/

TeopeMa 0 TpEX NepHeHANKYIIApax

50 https://resh.edu.ru/subject/lesson/6127/
(npsimast u oOpaTHas)
Yron Mexay CKpeuuBarOIUMHUCS .
51 Ay CRpEIt B https://resh.edu.ru/subject/lesson/6133/
MPSIMBIMU
" cnam EI'D.Cpennee obiiee
obOpasoBanue. YueOHbIN MOTYJIb 110
[Touck neprneHauKyIIPHBIX MPSIMbIX PEILICHUIO TPYIHBIX 3aJaHUI 1O
52 C TIOMOIIBIO MEePIICHIUKYIISPHBIX y4eOHOMY MPEAMETY
IIJIOCKOCTEN "MatemaTuka(yri1yoJaeHHbIH
ypoBenb)"10-11 kimacc. AO UzgaTenbcTBO
"[Ipocsemienue"
53 OpTOroHajibHO€ MPOEKTUPOBAHUE https://resh.edu.ru/subject/lesson/4912/
[Toctpoenue ceuenuii kyoa,
MIPU3MBI, TPABUJIbHON MUPaAMUJIBI C .
54 p p Ii g https://resh.edu.ru/subject/lesson/4912/
MIOMOIIIBO OPTOTOHAJIBHOM
MPOEKIINH
[Toctpoenue ceuennii kyoa,
MIPU3MBI, TPABUIIbHOMN MUPaAMUJIBI C .
55 p p Ii g https://resh.edu.ru/subject/lesson/4912/
MIOMOIIIBO OPTOTOHAJIBHOM
MPOEKIINH
" cnam EI'D.Cpennee obmiee
oOpa3zoBaHue.Y4eOHbIIl MOAYIb 110
CummeTpus B IpOCTPaHCTBE N
PENICHUIO TPYIHBIX 3aaHUI IO
OTHOCUTEBHO TIOCKOCTH.
56 . yuyeOHOMY MpeAMETY
[Tnockoctu cummeTpuii B ¢ .
Marematuka(yriayOieHHbINH
MHOTOTpaHHUKAX "
ypoBenb)"10-11 knacc. AO UzgaTenbcTBO
"[Ipocsemienue"
ITpu3Hak neprneHUKYyJISIPHOCTH .
57 P PHCHMIEYITD https://resh.edu.ru/subject/lesson/4757/

HpHMOI\/'I " IIJIOCKOCTH KaK CJIICACTBHEC



https://resh.edu.ru/subject/lesson/6127/
https://resh.edu.ru/subject/lesson/6133/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4912/
https://resh.edu.ru/subject/lesson/4757/

CUMMETPUU

HpaBI/IJ'IBHBIe MHOTI'OIrpaHHUKH.

" cnam EI'D.Cpennee obiiee
oOpa3zoBanue.Y4eOHBII MOIYIIb IO
PELICHUIO TPYIHBIX 3aJaHUM 110

58 Pacuér paccrosiHuil OT TOUKH 10 y4eOHOMY TpeAMETY
IIJIOCKOCTH "MatemaTuka(yri1yoJaeHHbIH
ypoBensb)"10-11 kmacc. AO U3narenbcTBO
"[IpocBenienue"
"4 cnam EI'D.Cpennee obmee
oOpa3zoBanue. Y 4eOHBIN MOAYIIb TIO
[IpaBuIbHBIE MHOTOTPAHHUKH. PEIICHHIO TPYAHBIX 3aaHUH 110
59 Pacuér paccrosiHuit oT TOYKH 10 yu4eOHOMY MpPEAMETY
IIJIOCKOCTH "MatemaTuka(yriyoaeHHBbIH
ypoBeHsb)"10-11 kmacc. AO U3narenbcTBO
"[Ipocsenienue"
" cnam EI'D.Cpennee ob1iee
Cri0coBhI OMVCTHTE oOpa3oBanue.Y4eOHbII MOAYJIb IO
Y peLIeHHIO TPYAHBIX 3aaHUH 110
NEePIEHAUKYIIAPBl: CUMMETPHUS,
60 . yueOHOMY MpeAMETY
C/IBUT TOUYKH IO MapajieIbHOM "M 5 .
HpsMOii aTeMaTuka(yriayOseHHbINH
ypoBenb)"10-11 kmacc. AO U3gaTenbcTBO
"IIpocBenienue"
"S cnam EI'D.Cpennee obiee
oOpa3oBanue.Y4eOHbII MOAYJIb IO
. . pEILIECHHIO TPYAHBIX 3aaHUH 110
CaBur 1o HemapayuIeIbHOH MPSIMOH,
61 y4eOHOMY TIpeIMETy

U3MEHEHUE PACCTOSHUN

"MatemaTuka(yriiyoaeHHbIH
ypoBenb)"10-11 kmacc. AO U3gaTenbcTBO
"IIpocBenienue"




Konrponsnas padora "B3anmuoe

62 PaCIOJIOKEHUE TPSIMBIX U
IJTIOCKOCTEH B MpocTpaHcTBe"
[ToBTOpEHME: yroy MexIy
63 HPAMBIMIL 1 TLIOCKOCTH, https://resh.edu.ru/subject/lesson/2041/
TPUTOHOMETPHS B IIPOU3BOJIEHOM
TpeyrojbHUKE, TEOpeMa KOCHHYCOB
"4 cnam EI'D.Cpennee obmee
oOpa3zoBanue.Y4eOHBIN MOIYIIb TIO
[ToBTOpEeHME: yroyi MexIy PEIICHUIO TPYIHBIX 3aaHUM 10
64 CKPEIIMBAIOIINMUCS TIPSIMBIMU B y4eOHOMY MPEAMETY
MPOCTPAHCTBE "MatemaTuka(yriyoaeHHbIH
ypoBenb)"10-11 kmacc. AO U3narenbcTBO
"[IpocBemenue"
I'eomeTpuueckue MeToabl
65 BBIYMCIICHHS yTJa MEKY TPSIMBIMHU https://resh.edu.ru/subject/lesson/6063/
B MHOTOTpaHHUKAX
66 ﬂByrE) aumbiit yroit. CBOHCTBO https://resh.edu.ru/subject/lesson/6063/
JUHEHHBIX YTIIOB IBYTPAHHOTO yTiia
[lepnieH UK yNSIPHBIE MIOCKOCTH.
67 CBolicTBa B3aMMHO https://resh.edu.ru/subject/lesson/4748/
MEPIICHIUKYIIIPHBIX TUIOCKOCTEH
[Tpu3Hak nepneHIuKyIIpHOCTH
ILJIOCKOCTEM; TeOpeEMa O IPSAMOK
68 IIEpeCcEeYEHM IBYX MJIOCKOCTEN https://resh.edu.ru/subject/lesson/4748/
MEPIECHIUKYISIPHBIX TPEThei
TIJIOCKOCTH
69 [IpssMoyTONBHBIN TapasIeIeHIIe]T; https://resh.edu.ru/subject/lesson/5443/

KyO; u3MepeHusi, CBoiicTBa



https://resh.edu.ru/subject/lesson/2041/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/4748/
https://resh.edu.ru/subject/lesson/5443/

IPSIMOYTOJIBHOTO MapajuleIenue1a

TeopeMa O JuaroHalin

70 MPAMOYTOJIBHOTO MapajuieIenuIie1a https://resh.edu.ru/subject/lesson/5443/
U CJIEICTBUE U3 HEE
" cnam EI'D.Cpennee obiiee
CrepeoMeTpuyecKre U MPUKIaIHbIC 0bpasoBanue. Y eOHEf MO,IEyJ'IB o
3aJ1a4uM, CBA3aHHbIE CO B3AUMHbBIM PEHICHIIO TPYHIBIX SAMAHHIHI HO
71 y4eOHOMY TpeIMETy
pAacIoyio’KeHNEeM MPSIMBIX U "Maremarika(yryGeHHbit
fUrococTH ypoBenb)"10-11 kimacc. AO UzgaTenbcTBO
"[Ipocsemienue"
" cnam EI'D.Cpennee obiiee
oOpa3zoBanue. Y 4eOHBIN MOAYIIb TIO
[ToBTOpEHME: CKpELIMBAIOLIUECS PEIIeHHIO TPYAHBIX 3aaHUH 110
72 MpsIMBIE, MMapajuIeIbHBIE TIIIOCKOCTH y4eOHOMY MpeMETy
B CTaHJIAPTHBIX MHOTOIPAHHMKAX "MatemaTuka(yriyoaeHHbIH
ypoBeHs)"10-11 kmacc. AO U3narenbcTBO
"[Ipocsenienue"
" cnam EI'D.Cpennee obiiee
[Tapa napaymienbHbIX IUIOCKOCTEN Ha oOpa3zoBaHue.YyeOHbII MOAYIb 110
CKPEUIMBAOIINXCS TPSIMBIX, pEIIeHHIO TPYAHBIX 3aaHUH 110
73 paccTosHuE MEXTY yuyeOHOMY MpeAMETY
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B "MaremaTuka(yriayOieHHbINH
IIPOCTBIX CUTYaLUsX ypoBeHsb)"10-11 knacc. AO U3narenscTBo
"[Ipocsenienue"
PaccrostHME OT TOYKH 10
74 IIJIOCKOCTH, PACCTOSTHUE OT NPSIMOU https://resh.edu.ru/subject/lesson/4724/
710 IIJIOCKOCTH
75 Brruucnenue paccTosHUN MEXKITY " cnam EI'D.Cpennee obmiee



https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/4724/

CKPEUIUBAIOIIUMHUCS TIPSIMBIMHU C
MTOMOIIBIO MIEPIICHIUKYISAPHOM
IJIOCKOCTH

TpéxrpaHHsblil yroi, HEpaBeHCTBa
JUIsl TPEXTPaHHbIX YIIIoB. Teopema

oOpa3zoBanue.Y4eOHBIN MOIYIIb IO
PELICHUIO TPYAHBIX 3aJaHU 1O
y4eOHOMY MpeaMeTy
"Maremaruka(yriy0aeHHBII
ypoBenb)"10-11 kimacc. AO U3gaTenbcTBO
"[Ipocsemienue"

76 https://resh.edu.ru/subject/lesson/6063/
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yriia
"4 cnam EI'D.Cpennee obmee
oOpa3zoBanue.Y4eOHbII MOAYIb 110
DneMeHTHI CPepruyecKoit PELICHUIO TPYIHBIX 3aJaHUI 1O
77 T€OMETPHUHU: T€0IE3NUECKUE TUHUU yu4eOHOMY MpPEAMETY
Ha 3emie "MaremaTuka(yriayOieHHbINH
ypoBenb)"10-11 kimacc. AO UzgaTenbcTBO
"[Ipocsernienue"
78 KonrtponbHast pabora "Yrisl u
paccrosiHus"
79 (ucTeMaTH3ANNA SHANNH https://resh.edu.ru/subject/lesson/5732/
"MHOrorpaHHuK U €ro 3J€MEHThI"
80 Hnpaniya. Bitet mipami. https://resh.edu.ru/subject/lesson/5866/
[IpaBunpHas nupamuia
81 Hpuswa. Hpsimas it HaioHHas https://resh.edu.ru/subject/lesson/5443/
npu3Msbl. [IpaBunbHas npu3ma
[IpsiMoit napaymenenunen,
82 MPSIMOYTOJIBHBIN TTapajuIeIeTUIIe], https://resh.edu.ru/subject/lesson/5443/

Ky0



https://resh.edu.ru/subject/lesson/6063/
https://resh.edu.ru/subject/lesson/5732/
https://resh.edu.ru/subject/lesson/5866/
https://resh.edu.ru/subject/lesson/5443/
https://resh.edu.ru/subject/lesson/5443/

BBIHYKJ'ILIG MHOI'OI'PaHHUKH.

"S cnam EI'D.Cpennee obmiee
obOpasoBanue. YueOHbIN MOTYJIb 11O
PEIICHHUIO TPYAHBIX 3aJaHUH 110

83 Teopema Diirepa 1 y4eOHOMY MpeaMeTy )
"Maremaruka(yriayO0aeHHbII
ypoBenb)"10-11 kinacc. AO UzgaTenbcTBO
"[Ipoceerienue"

"4 cnam EI'D.Cpennee obiiee
oOpa3zoBanue.Y4eOHbII MOAYIb 110
Brinykiible MHOTOTpaHHUKH. PELICHUIO TPYIHBIX 3aJaHUI 1O
84 Teopema Ditnepa. [IpaBunbHbIe U 1 y4eOHOMY TpeIMETy
IIOJTYIIPaBUJIbHBIE MHOTOI'PAaHHUKHU "MatemaTuka(yri1yoaeHHbIH
ypoBenb)"10-11 kimacc. AO UzgaTenbcTBO
"[Ipocsenienue"
85 KonTponbnas pabota 1
"MHororpasHuKH"
86 Honismite Bexcropa fa mockocTi 1 B 1 https://resh.edu.ru/subject/lesson/2506/
MPOCTPAHCTBE

87 CymMma BEeKTOpOB 1 https://resh.edu.ru/subject/lesson/2030/

88 Pa3nocTe BekTOpOB 1 https://resh.edu.ru/subject/lesson/2733/

89 [TpaBwiio mapamienenuiea 1 https://resh.edu.ru/subject/lesson/3038/

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1 https://resh.edu.ru/subject/lesson/3037/

Paznoxenne BekTopa 1o 6asucy
91 TPEX BEKTOPOB, HE JIEXKAIUX B 1 https://resh.edu.ru/subject/lesson/3038/
OJIHOM TIOCKOCTHU
92 CkansipHO€ pou3BeIeHne 1 https://resh.edu.ru/subject/lesson/2508/
93 Bermeneriie yria Mesiy 1 https://resh.edu.ru/subject/lesson/2508/

BEKTOPAMH B IIPOCTPAHCTBE



https://resh.edu.ru/subject/lesson/2506/
https://resh.edu.ru/subject/lesson/2030/
https://resh.edu.ru/subject/lesson/2733/
https://resh.edu.ru/subject/lesson/3038/
https://resh.edu.ru/subject/lesson/3037/
https://resh.edu.ru/subject/lesson/3038/
https://resh.edu.ru/subject/lesson/2508/
https://resh.edu.ru/subject/lesson/2508/

94 IIpocreiimume 3ana4u ¢ BEKTOPaMHU 1 https://resh.edu.ru/subject/lesson/2508/

95 [Ipocreiimme 3aga4u ¢ BEKTOpaMHU 1 https://resh.edu.ru/subject/lesson/2508/

96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 https://resh.edu.ru/subject/lesson/2508/

97 IIpocreiimume 3ana4u ¢ BEKTOpPaMHU 1 https://resh.edu.ru/subject/lesson/2508/

08 O060011IeHNe U CUCTEMATU3AIIHS 1 Tpenaxep "O6nako 3HaHuit" MaremaTuka
3HaHUI 10 xnacc. OOO "®uzukon Jlad"

99 O06o0meHne 1 cucTeMaTU3aIus 1 Tpenaxep "O0nako 3HaHuil" Marematuka
3HAHUU 10 ximacc. OOO "®wusukon Jlad"

100 HroroBast koHTpoIbHAs paboTa

101 Hrorosas koHTpoJIbHAsT paboTa

102 O00011IeHNE U CUCTEMATU3AIUS 1 Tpenaxep "O6nako 3HaHuit" MaremaTuka
3HaHUI 10 xnacc. OOO "®u3ukon Jlad"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/2508/
https://resh.edu.ru/subject/lesson/2508/
https://resh.edu.ru/subject/lesson/2508/
https://resh.edu.ru/subject/lesson/2508/

11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kontpoabubie IIpakTunyeckue
n/n Bcero o0pa3oBaTesbHbIE pecypchl
padoThI padoTshI
IToBTOpenue temsl "KoopauHarsl
1 BEKTOpA Ha IVIOCKOCTH U B 1 https://resh.edu.ru/subject/lesson/5724/
npocrpaHcrae”
[ToBTOopenue Tembl "CkansipHoe .
2 P " P 1 https://resh.edu.ru/subject/lesson/5723/
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpenue TemMbl "Beruucienue yria .
3 P yf 1 https://resh.edu.ru/subject/lesson/5723/
MEX1y BEKTOpaMU B IPOCTPAHCTBE
[ToBTOpenue Temsl "YpaBHeHUE .
4 . ﬂMOI;I HDOXOI eﬁpqe o3 1Be 1 https://resh.edu.ru/subject/lesson/6083/
P » TIPOXOI pe3 A https://resh.edu.ru/subject/lesson/2028/
TOYKH"
VYpaBHEHHE IIOCKOCTH, HOPMaJb, .
5) P P 1 https://resh.edu.ru/subject/lesson/6083/
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
YpaBHEHHE MIIOCKOCTH, HOPMaJb, .
6 P P 1 https://resh.edu.ru/subject/lesson/6083/
ypaBHEHUE TIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1 https://resh.edu.ru/subject/lesson/5723/
"S cnam EI'D.Cpennee obiee
oOpa3oBanue.Y4eOHbII MOAYIIb IO
. . PELICHHIO TPYAHBIX 3aJaHUN 110
JIuneliHble HEPABEHCTBA, JINHEWUHOE
8 1 y4eOHOMY TIpeIMETy
MpOrpaMMHUPOBAHUE " .
Matematuka(yriyoaeHHbIH
ypoBenb)"10-11 kmacc. AO
MzparensctBo "lIpocBemenne"
9 JluneliHble HEPABEHCTBA, INHEHHOE 1 " cnam EI'D.Cpennee obmiee



https://resh.edu.ru/subject/lesson/5724/
https://resh.edu.ru/subject/lesson/5723/
https://resh.edu.ru/subject/lesson/5723/
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10

11

IIPOrpaMMUpPOBaHHE

AHanmuTnyeckue MCTOABI pacqéTa yriia
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

AHaJIUTUYECKUE METOBI pacyéra yria
MEXKY TJIOCKOCTSIMU B
MHOTI'OrpaHHUKax

oOpa3zoBanue.Y4eOHbII MOAYIIb IO
PEIICHHIO TPYAHBIX 3aJaHUH 110
y4eOHOMY MpeaMeTy
"Maremaruka(yriyO0aeHHBII
ypoBenb)"10-11 kmacc. AO
MzparensctBo "l[IpocBemienue"

" cnam EI'D.Cpennee obiiee
oOpa3zoBanue. Y 4eOHbIIl MOAYIb 110
PELICHUIO TPYIHBIX 33JaHUI 1O
y4eOHOMY MpPEAMETY
"MatemaTuka(yri1yoaeHHbIH
ypoBenb)"10-11 kmacc. AO
MzparensctBo "l[IpocBemenne"

"S cnam EI'D.Cpennee obiee
oOpa3oBanue.Y4eOHbII MOAYJIb IO
PEIICHHIO TPYAHBIX 3aaHUH 110
y4eOHOMY MpPEAMETY
"MatemaTuka(yriiyoaeHHbIH
ypoBenb)"10-11 kmacc. AO
N3parensctBo "lIpocBemenne”

12

dopmyiia pacCTOSHUSA OT TOUYKHU 10
IJIOCKOCTH B KOOPIMHATAX

" cnam EI'D.Cpennee obmiee
oOpa3zoBaHue.Y4eOHbII MOAYIb 110
PEIIeHHIO TPYAHBIX 3aaHUH 110
yu4eOHOMY MpEAMETY
"MaremaTuka(yriayOieHHbINH
ypoBeHsb)"10-11 knacc. AO
NzparensctBo "l[IpocBemenne"

13

Haxoxnenue paccTossHUM OT TOUKHU 10
TIJIOCKOCTH B KyOe

" cnam EI'D.Cpennee obmiee
oOpazoBanue. YueOHbIN MOTYJIb 110




14

15

HaxoxneHnue paCCTOHHI/Iﬁ OT TOYKH OO
IINTIOCKOCTHU B HpaBI/IHbHOﬁ MUpamMuac

KontponbHas pabora
"AHanuTuuyeckas reomeTpus”

PENICHUIO TPYAHBIX 3aJaHHIA 110
y4eOHOMY MpeaMeTy
"Maremaruka(yriyO0aeHHBII
ypoBenb)"10-11 kmacc. AO
MznarensctBo "[IpocBemenue"

"S cnam EI'D.Cpennee obmiee
oOpa3zoBanue. Y 4eOHbII MOAYIb 110
PEILICHHUIO TPYAHBIX 3aJaHUH 110
y4eOHOMY TIpeIMETy
"MatemaTuka(yriiyoaeHHbIH
ypoBenb)"10-11 kmacc. AO
MzparensctBo "l[IpocBemenne"

16

17

Ceuenns MHOT'OI'paHHUKOB:
CTaHAAPTHBIC MHOTOTPAHHUKH

CeueHns MHOT'OTPpaHHUKOB: MCTOX
CJIC10B

"4 cnam EI'D.Cpennee ob1iee
oOpa3zoBaHue.YyeOHbII MOAYIb 110
peLIeHHIO TPYAHBIX 3aaHUH 110
yuyeOHOMY MpeAMETY
"MaremaTuka(yriayOieHHbINH
yposenb)"10-11 kiacc. AO
N3narensctBo "[IpocBemenue"

"S cnam EI'D.Cpennee obiee
oOpa3zoBanue.Y4eOHbII MOAYJIb IO
PELICHUIO TPYAHBIX 3aJaHUH T10
yuyeOHOMY MpeAMETY
"MatemaTuka(yriyoaeHHbIH
ypoBenb)"10-11 kmacc. AO
NzparensctBo "[IpocBemenue"

18

CeueHust MHOTOI'PaHHUKOB:

"S cnam EI'D.Cpennee obiee




19

CTaHAAPTHLBIC IJNIOCKOCTH,
MEPECCUCHUA MTPAMBIX U IIOCKOCTEH

HapaJ'IJ'IeJ'ILHLIe IpsAMBIC U ITIJIOCKOCTH:

ImapajicJIbHbIC CCUCHUA

oOpa3zoBanue.Y4eOHbII MOAYIIb IO
PEIICHHIO TPYAHBIX 3aJaHUH 110
y4eOHOMY MpeaMeTy
"Maremaruka(yriyO0aeHHBII
ypoBenb)"10-11 kmacc. AO
MzparensctBo "l[IpocBemienue"

https://resh.edu.ru/subject/lesson/6065/

20

21

22

23

24

[TapannenpHbIE PSMBIE U TNIOCKOCTH:

pacy€r OTHOLIEHUI

HapaJ'IJ'IeJ'ILHLIe IpsAMBIC U ITIJIOCKOCTH:

YIIbI MEXKAY CKPCIIHUBAOIUMUCS
IMpsAMBIMHA

[leprienauKyNApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
NIEPIEHIUKYIIPHBIX TUIOCKOCTEN 1
IPSIMBIX, CHMMETPUHU
MHOTOTPaHHUKOB

IlepnieHIuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NIEPIIEHIUKYIIApax
[lepnieHIuKynspHBIE IPSIMbIE U
IJIOCKOCTH: BBIUYUCIIEHUS JJIUH B
MHOTOTpaHHUKAX

https://resh.edu.ru/subject/lesson/6065/

https://resh.edu.ru/subject/lesson/6065/

https://resh.edu.ru/subject/lesson/4724/

https://resh.edu.ru/subject/lesson/4724/

https://resh.edu.ru/subject/lesson/4724/

25

[ToBTOpEHME: TOIIAAN
MHOTOYTOJEHUKOB, (POPMYJIBI JJIS
TJI0IAeH, COOOpaKEHUSI TIOT00MS

https://resh.edu.ru/subject/lesson/2013/

26

IToBTOpenue: miomanu

https://resh.edu.ru/subject/lesson/2013/



https://resh.edu.ru/subject/lesson/6065/
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https://resh.edu.ru/subject/lesson/6065/
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MHOTOYTOJILHUKOB, (POPMYJIBI JJIsI
101 IeH, COOOPaKEHHSI TIOI00MS

IToBTOpenue: iomanu

27 MHOTOYTOJIEHUKOB, (DOPMYJIBI 7151 https://resh.edu.ru/subject/lesson/2013/
Iomaaen, CooopaxeHust Moa00us
[Inomaau ceyeHrii MHOTOrpaHHUKOB:
28 TJIONIAU TOBEPXHOCTEMH, pa3pe3aHust https://resh.edu.ru/subject/lesson/2013/
Ha 9acTH, COOOpaKeHus Mogo0us
[Tnomaau ceyeHnit MHOTOrpaHHUKOB:
29 TJIONIAU TOBEPXHOCTEMH, pa3pe3aHust https://resh.edu.ru/subject/lesson/2013/
Ha 9aCcTH, COOOpaKeHUs MOA00Hs
KonTponbnas padora "[loBTOopenue:
30 MHOTOTPaHHUKH, CEUYCHUS
MHOTOTPaHHHUKOB"
O065bEM Tena. O6beM MPSIMOYTOIBLHOTO .
31 pAMOYT https://resh.edu.ru/subject/lesson/4904/
napajuiesenunena
"S cnam EI'D.Cpennee obiee
oOpa3oBanue.Y4eOHbII MOAYJIb IO
CUICHUIO TPY/IHBIX 3aIaHUH 1O
3amaun 00 yaABOCHUH Kyda, O P pyA A
32 ThATVDe KVEa: 0 ToMce . y4eOHOMY TpeIMETy
KB Type Ky0a; 0 TPUCEKIIUN yIIT .
APSLIPE KY P HHH Yo "MatemaTuka(yriiyoaeHHbIH
ypoBenb)"10-11 kmacc. AO
NzparensctBo "lIpocBemenne"
" cnam EI'D.Cpennee obmiee
oOpa3zoBaHue.YyeOHbIIl MOAYIb 11O
CrepeomeTpuiecKkue 3a1auu, =
. PEIICHUIO TPYIHBIX 3aaHHH 110
33 CBSI3aHHBIE C 00BEMOM

IpsAMOYT'OJIbHOTO MapaJuICIICIIUIICAa

ydeOHOMY MpeaMeTy
"MaremaTuka(yriayOeHHbINH
ypoBeHsb)"10-11 knacc. AO



https://resh.edu.ru/subject/lesson/2013/
https://resh.edu.ru/subject/lesson/2013/
https://resh.edu.ru/subject/lesson/2013/
https://resh.edu.ru/subject/lesson/4904/

WzparensctBo "l[IpocBenienue”

HpI/IKJ'IaI[HBIG 3aga4u, CBA3aHHBIC C

34 BBIYHMCIICHHEM 00bEMa https://resh.edu.ru/subject/lesson/4904/
MPSIMOYTOJIBHOTO Mapasuiesienure/ia

35 O0BEM TPSIMOM TPU3MBI https://resh.edu.ru/subject/lesson/4904/
CrepeomeTpuueckue 3a1aum,

36 CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB https://resh.edu.ru/subject/lesson/4904/
MPSAMOU MPU3MBbI

37 HpH_FHaHHHe 3a11vaq1/1, CBASAMHDIC € https://resh.edu.ru/subject/lesson/4904/
00BEMOM TIPSIMOH PU3MBI
Brrunciienne 00bEMOB TEI C

38 MOMOIIBIO ONIPEACIEHHOTO HHTETpala. https://resh.edu.ru/subject/lesson/4046/
O0BbEM HAKIIOHHOM MPU3MBI
Boraucnerne 066EMOB TeI ©

39 IIOMOILBIO ONPEACIEHHOTO NHTETPAJIA. https://resh.edu.ru/subject/lesson/4046/
O06BEM TUpaMuUIbI
®opmyna 00bEMa MUpaMUIbL.

40 OTtHomIeHHEe 00BHEMOB TUPAMHUL C https://resh.edu.ru/subject/lesson/4904/
00IIUM yTIIOM
®opmyrna 00bEMa MUpPaMUIbIL.

41 OTtHoleHne 00bEeMOB TUPAMU/ C https://resh.edu.ru/subject/lesson/4904/
00IIUM yTIIOM

"S cnam EI'D.Cpennee obiee
oOpa3zoBanue.Y4eOHbII MOAYJIb IO
CrepeomeTpuueckue 3a1auu, =
. . pEIIeHUI0 TPYIHBIX 3aaHHH 110
42 CBSI3aHHBIE C 00BEMaMU HAKJIOHHOM

MIPU3MBI

yu4eOHOMY MpEAMETY
"Maremaruka(yriayO0aeHHBIN
ypoBenb)"10-11 kmacc. AO



https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/4046/
https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4904/

WzparensctBo "l[IpocBenienue”

43

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00bEMaMU TUPAMU/IBI

" cnam EI'D.Cpennee obiiee
oOpa3zoBanue.Y4eOHBII MOAYIIb IO
PENICHUIO TPYIHBIX 3aaHUI 10
y4eOHOMY TpeAMETY
"MatemaTuka(yri1yoJaeHHbIH
ypoBens)"10-11 kmacc. AO
MznarensctBo "[IpocBemenue"

44

45

46

[IpukiiagHeie 3aga4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C 00BEMOM
HaKJIOHHOH TPHU3MBbI

[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TeN'", CBSI3aHHBIE C 00BEMOM
MTUPAMUJIBI

[Ipumenenne 06bEMOB. Bruncienue
paccTosHUSA A0 IUIOCKOCTH

"4 cnam EI'D.Cpennee obmee
oOpa3zoBanue. Y 4eOHBIN MOAYIIb TIO
PEILICHHIO TPYAHBIX 3aaHUH 110
y4eOHOMY TpeIMETy
"MatemaTuka(yriiyoaeHHbIH
yposenb)"10-11 kiacc. AO
N3parensctBo "lIpocBemenne”

"4 cnam EI'D.Cpennee ob1iee
oOpa3oBanue.Y4eOHbII MOAYIIb IO
peLIeHHIO TPYAHBIX 3aaHUH 110
yuyeOHOMY MpeAMETY
"MaremaTuka(yriayOieHHbINH
ypoBenb)"10-11 kmacc. AO
N3narensctBo "[IpocBemenue"

"S cnam EI'D.Cpennee obiee
oOpa3zoBanue.Y4eOHbII MOAYJIb IO
pELIEHHIO TPYAHBIX 3aaHUH 110
y4eOHOMY MpEeAMETY
"MatemaTuka(yriyoaeHHbIH
ypoBenb)"10-11 kmacc. AO
MznarensctBo "[IpocBemienue"




KonTponbras padota "O0béM

47 |
MHOT'OTPaHHHUKA
[unuaapudeckas MOBEPXHOCTb,
48 o0pa3yroIne UIHHIPHIECKON https://resh.edu.ru/subject/lesson/6300/
MMOBEPXHOCTHU
Humuaap. [psimoit kpyroBoii
49 nuuHAp. [Tnomans moBepXHOCTH https://resh.edu.ru/subject/lesson/6300/
WIHH]IPA
Konnueckas mOBEpXHOCTb,
50 o0pa3ymolire KOHUIeCKOn https://resh.edu.ru/subject/lesson/4903/
noBepxHocTU. KoHyc
Ceuenune KoHyca MJI0CKOCTEIO, .
51 }: https://resh.edu.ru/subject/lesson/4903/
rapajuieIbHOM TUIOCKOCTH OCHOBAHUS
Vceuénnniii koHyc. M300pakeHne .
52 y p https://resh.edu.ru/subject/lesson/4903/
KOHYCOB U YCEUEHHBIX KOHYCOB
[Tnomans 60KOBOI MOBEPXHOCTH U .
53 B VH P https://resh.edu.ru/subject/lesson/4903/
MIOJIHOM MOBEPXHOCTH KOHYCa
ITnomiaas 60OKOBOI MOBEPXHOCTH U .
54 B VJI p https://resh.edu.ru/subject/lesson/4903/
TMTOJTHOM IMTOBEPXHOCTH KOHYCA
" cnam EI'D.Cpennee obmiee
oOpa3zoBaHue.Y4eOHbII MOAYIb MO
CrepeomeTpriecKHe 3a1a4u Ha N
PEIICHUIO TPYIHBIX 33 aHHM 110
JI0Ka3aTeILCTBO M BEIYMCIIEHNUE,
55 . yu4eOHOMY MpEAMETY
MMOCTPOCHHUEM CEYCHHN ITUITHH]IPA, ¢ .
Marematuka(yriayOieHHbINH
KOHYCa "
ypoBenb)"10-11 kmacc. AO
NzparensctBo "l[IpocBemenne"
56 CrepeomeTpriecKHe 3a1a4u Ha " cnam EI'D.Cpennee obmiee

J0Ka3aTcJIbCTBO U BBIYUCIICHUC,

oOpazoBanue. YueOHbIN MOTYJIb 110



https://resh.edu.ru/subject/lesson/6300/
https://resh.edu.ru/subject/lesson/6300/
https://resh.edu.ru/subject/lesson/4903/
https://resh.edu.ru/subject/lesson/4903/
https://resh.edu.ru/subject/lesson/4903/
https://resh.edu.ru/subject/lesson/4903/
https://resh.edu.ru/subject/lesson/4903/

IIOCTPOCHUEM CEYEHUI LUITUHPA,
KOHycCa

HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

PEIICHUIO TPYIHBIX 3aaHUIA 10
y4eOHOMY MpeaMeTy
"Maremaruka(yriyO0aeHHBII
ypoBenb)"10-11 kmacc. AO
MznarensctBo "[IpocBemenue"

57 https://resh.edu.ru/subject/lesson/6300/
HMIHHIPOM
IT .
58 PUKJIaJHbIE 3a]]a4H, CBA3aHHBIE C https://resh.edu.ru/subject/lesson/6300/
MUJIMHAPOM
59 Cdepa u map https://resh.edu.ru/subject/lesson/4034/
[epeceuenue cheps! u mapa ¢
.K .
60 w1ockocTsio. Kacanue wapa  chepel https://resh.edu.ru/subject/lesson/4034/
IJI0CKOCThI0. Bu u n3o0paxkenue
mapa
[lepeceuenue cheps! u mapa ¢
.K .
61 m10ckoCTsi0. Kacanue wapa  chepel https://resh.edu.ru/subject/lesson/5525/
IJI0CKOCThI0. Bua u n3obpaxkenue
mapa
"4 cnam EI'D.Cpennee ob1iee
oOpa3zoBaHue. Y yeOHbII MOAYIb 110
VYpasuenue chepsl. [Lnomans chepbl PCIIICIHIO IPYIFRIG SARAMILE 10
62 N . yu4eOHOMY MpEeAMETY
u e€ yacTei .
"MaremaTuka(yriayOeHHbINH
ypoBeHsb)"10-11 knacc. AO
WzparensctBo "l[IpocBemenne"
" cnam EI'D.Cpennee obmiee
oOpa3zoBaHue.Y4eOHbII MOAYIb 110
63 Cummerpus chepsl u mapa P e

PELICHUIO TPYAHBIX 3aJaHUH 110
yuyeOHOMY TpeAMETY



https://resh.edu.ru/subject/lesson/6300/
https://resh.edu.ru/subject/lesson/6300/
https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/4034/
https://resh.edu.ru/subject/lesson/5525/

"Matemaruka(yriayOieHHbII
ypoBenb)"10-11 kmacc. AO
MznarensctBo "[IpocBemenue"

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,

"S cnam EI'D.Cpennee obmiee
oOpa3zoBanue.Y4eOHBII MOAYIIb IO
PELICHUIO TPYIHBIX 3aJaHUM 110

64 CBsI3aHHBIE CO c(hepoil u mapom, y4eOHOMY MpPEIMETY
MIOCTPOECHUEM UX CEUECHUI "MatemaTuka(yriyoaeHHBbIH
IJIOCKOCTBIO ypoBens)"10-11 kmacc. AO

MznarensctBo "[IpocBemenue"

"4 cnam EI'D.Cpennee obmee
CrepeoMeTpuuecKue 3aaud Ha oOpa3zoBanue. Y 4eOHbII MOAYIb 110
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE, PELICHUIO TPYAHBIX 3aJaHUI 1O

65 CBSI3aHHBIE CO CEPOH U MIapoM, yueOHOMY MpPEAMETY
IIOCTPOECHUEM HUX CEYECHUI "MaremaTuka(yriayOieHHbINH
TIJIOCKOCTBIO ypoBenb)"10-11 kmacc. AO

MznarensctBo "l[IpocBemenne"

"S cnam EI'D.Cpennee obiee

oOpa3oBanue.Y4eOHbIN MOAYIIb IO

PEIICHUIO TPYIHBIX 3aJaHUH 10
[IpuknanHelie 3a1a4u, CBI3aHHBIE CO

66 . y4eOHOMY TIpeIMETy

cdepoil u mapom g .
Matematuka(yriyoaeHHbIH
ypoBenb)"10-11 kmacc. AO
N3narensctBo "[IpocBemenue”
IToBTOpEHME: OKPYKHOCTH Ha

67 TJIOCKOCTH, BBIYMCIICHUS B https://resh.edu.ru/subject/lesson/2022/
OKPY>KHOCTH, CTaHJapTHBIE O100US

68 Paznuynbie KOMOMHALINY Tel "S cnam EI'D.Cpennee obiee

BpalICHUA U MHOTOT'PaHHUKOB

oOpa3zoBanue.Y4eOHbIH MOAYIIb IO



https://resh.edu.ru/subject/lesson/2022/

3agaum o Teme "Tena ¥ MOBEpXHOCTH

PENICHUIO TPYAHBIX 3aJaHHIA 110
y4eOHOMY MpeIMETy
"Maremaruka(yriyO0aeHHBII
ypoBenb)"10-11 kmacc. AO
MznarensctBo "[IpocBemenue"

"S cnam EI'D.Cpennee obmiee
oOpa3zoBanue. Y 4eOHbII MOAYIb 110
PEILICHHUIO TPYAHBIX 3aJaHUH 110

69 " y4eOHOMY MpPEAMETY
FpatmeHI "MatemaTuka(yriyoaeHHbIH
ypoBenb)"10-11 kmacc. AO
MzparensctBo "l[IpocBemenne"
" cnam EI'D.Cpennee obiiee
oOpa3oBanue.Y4eOHbII MOAYJIb IO
3anauu o Teme "Tena ¥ HOBEPXHOCTH PCHICHIUIO TPYAHBIX Sa/AHHH TO
70 S— y4eOHOMY TIpeIMETy
"MatemaTuka(yriiyoaeHHbIH
ypoBenb)"10-11 kmacc. AO
MznarensctBo "[IpocBemenne"
71 KonrtponbHas padora "Tena u
ITOBEPXHOCTH BpanieHus"
712 OGTD,,GM wmnpa. Teopema 06 https://resh.edu.ru/subject/lesson/4904/
00bEME IPSMOTO MWINHAPA
Brruncnenme o6b€MOB Tel ¢
73 ITOMOIIBIO ONPENEIEHHOTO HHTETpaa. https://resh.edu.ru/subject/lesson/4046/
O06BEM KOHYCA
[ltomaay GOKOBOW U MOJHOM "1 cpam EI'S.Cpenpee obmee
74 oOpazoBanue. YueOHbIN MOTYJIb 110

MOBEPXHOCTH KOHYCa

PEILICHUIO TPYAHBIX 33JaHUN O



https://resh.edu.ru/subject/lesson/4904/
https://resh.edu.ru/subject/lesson/4046/

y4yeOHOMY TpeaAMETY
"Maremaruka(yriyO0aeHHBII
ypoBenb)"10-11 kmacc. AO
MznarensctBo "[IpocBemenue"

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u,

"S cnam EI'D.Cpennee obmiee
oOpa3zoBanue.Y4eOHbII MOAYIIb IO
PELICHHIO TPYAHBIX 33/IaHUH 110

75 CBSI3aHHBIE C BHIYHCICHUEM 00BEMOB y4eOHOMY MpPEAMETY
LUJIMHIpPA, KOHYCa "MatemaTuka(yriyoaeHHbIH
ypoBens)"10-11 kmacc. AO
MzparensctBo "l[IpocBemenne"
" cnam EI'D.Cpennee obiiee
oOpa3zoBanue. Y 4eOHbII MOAYIb 110
[TpuknaaHble 3ajauu MO TEMe pELIeHHIO TPYAHBIX 3aaHUH 110
76 "O0BEMBI U IUTOMIAIN TTOBEPXHOCTEMH yueOHOMY MpPEAMETY
Ten" "MatemaTuka(yri1yoaeHHbIH
ypoBenb)"10-11 kmacc. AO
MzparensctBo "[IpocBemenne"
OO0BEM mapa 1 IapOBOTO CEKTOPA.
Teopema 06 06wéme mapa. [Inomane
77 chepet. Crepeomerpreckue 3az.1‘aq1/1, https://resh.edu.ru/subject/lesson/4904/
CBsI3aHHBIE C BEIYMCIIEHUEM 00BEMOB
1rapa, IrapoBoOTroO CErMeHTa H
IIIapOBOTO CEKTOpa
[IpuknanHble 3a1a4u MO TEME "SI cnam EI'D.Cpennee obuiee
"O06bEMBI TEN", CBA3aHHBIE C 00BEMOM oOpa3zoBaHue.YyeOHbII MOAYIb 110
78 1apa ¥ miomajisio chepsl. PELICHUIO TPYAHBIX 33JaHUN 1O

COOTHOIICHUS MEXTY IUIOMIAISIMHI
MMOBEPXHOCTEH U 00bEMaMH TIOIOOHBIX

ydeOHOMY MpeaMeTy
"Maremaruka(yriyO0aeHHBII



https://resh.edu.ru/subject/lesson/4904/

TCI

ypoBenb)"10-11 kmacc. AO
MznarensctBo "[IpocBemenue”

79

[TogoOHEbIe Tena B MPOCTPAHCTBE.
N3menenne o6nEma mpu mogo0uu.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM 00bEMOB
TeJI U IUIOIIAJIeH MOBEPXHOCTEH

"S cnam EI'D.Cpennee obmiee
oOpa3oBanue.Y4eOHbII MOAYIIb TIO
PEILICHHIO TPYAHBIX 3aaHUH 110
yuyeOHOMY TpeAMETY
"MatemaTuka(yriyoaeHHBbIH
ypoBensn)"10-11 kmacc. AO
MznarensctBo "[IpocBemenue"

80

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

81

82

83

84

JIBU>KEeHUS IPOCTPAHCTBA.
OtoOpakenusi. J|BmwkeHust u
paBeHcTBO (puryp. OOmIMe cBOCTBA
JIBUKCHU I

Buael 1BukeHM: apauieIbHbIN
IIEPEHOC, LEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPSIMOM

ITpeoOpaszoBanus nogodus. [psamas u
cdepa Ditnepa

I'eomeTpuueckue 3amaun Ha
MIPUMEHEHUE IBUKEHUS

https://resh.edu.ru/subject/lesson/2035/

https://resh.edu.ru/subject/lesson/3040/

https://resh.edu.ru/subject/lesson/2517/

85

86

Kontponbnas padota "BekTops! B
pocTpaHcTBe"
O6o06m1aromiee nosropenue 11

MOHATHIA U METOJIOB Kypca reOMETPUU
10-11 kmaccoB, cucTeMaTH3aIns

"S cnam EI'D.Cpennee obiee
oOpa3oBanue.Y4eOHbII MOAYIIb IO
PELICHUIO TPYIHBIX 3aJaHUM 110



https://resh.edu.ru/subject/lesson/2035/
https://resh.edu.ru/subject/lesson/3040/
https://resh.edu.ru/subject/lesson/2517/

3HaHuii: "llapamienbHOCTh NPSIMBIX U
IJTIOCKOCTEH B MpOCTpaHCTBE"

yuyeOHOMY TpeAMETY
"Maremaruka(yriyO0aeHHBII
ypoBenb)"10-11 kmacc. AO
MznarensctBo "[IpocBemenue"

Oo6o6maromee nosropenue 11
HOHSTUI ¥ METOJIOB Kypca FeOMETPHU

"S cnam EI'D.Cpennee obmiee
oOpa3zoBanue.Y4eOHbII MOAYIIb IO
PELICHHIO TPYAHBIX 33/IaHUH 110

87 eOHOMY IIpEeIMET
10-11 knaccoB, cucTeMaTH3aINs z]q yip Y .
o " Maremaruka(yriyOneHHbII
3HaHUii: "BeKTOpBI B IPOCTPAHCTBE "
ypoBens)"10-11 kmacc. AO
MzparensctBo "l[IpocBemenne"
" cnam EI'D.Cpennee obiiee
oOpasoBanue. Y ueOHbIH MOAYIIE 1O
O6o6maromee mosropenue 11 p vy
. PELICHUIO TPYAHBIX 3aJaHHH 10
MOHATHI U METOJIOB Kypca Tr€OMETPUU
88 yuyeOHOMY MpeAMETY
10-11 knaccoB, cUCTEeMaTH3ALHS N N
- " Maremaruka(yriyOaeHHBIN
3HaHUU: "BEKTOpHI B MPOCTPaHCTBE "
ypoBenb)"10-11 kmacc. AO
MzparensctBo "[IpocBemenne"
"S cnam EI'D.Cpennee obiiee
oOpa3zoBanue. Y 4eOHbII MOAYIb 11O
O6o6maromiee nmopropenue 11 P vy
. PEIICHUIO TPYIHBIX 3aaHHM 110
MTOHATHIA U METOJIOB Kypca reOMETPUH
89 y4eOHOMY TIpeIMETy
10-11 xmaccoB, cHCTeMaTH3AIIMS " .
- " Maremaruka(yriyOaeHHBIN
3HaHui: "O0beM MHOTOTPaHHUKA "
ypoBenb)"10-11 kmacc. AO
WzparensctBo "l[IpocBemenne"
O6o0maromee moBTopenue 11 " cnam EI'D.Cpennee obmiee
90 MOHATUM U METOJIOB Kypca reOMETpUU oOpa3zoBaHue.Y4eOHbII MOAYIb 110

10-11 knaccoB, cucTeMaTH3aIns
3HaHuit: "O0beM MHOTOTpaHHUKA"

PEIICHHIO TPYAHBIX 3aaHUH 110
ydeOHOMY MpeaMeTy




"Matemaruka(yriayOieHHbII
ypoBenb)"10-11 kmacc. AO
MznarensctBo "[IpocBemenue"

Oo6o6maromee nosropenue 11
IIOHATUI U METOJIOB Kypca T€OMETPUU

"S cnam EI'D.Cpennee obmiee
oOpa3zoBanue.Y4eOHBII MOAYIIb IO
PELICHUIO TPYIHBIX 3aJaHUM 110

91 10-11 kiaccoB, cuctemMaTu3anus 1 y4eOHOMY MpPEAMETY
3HaHuii: "Ilnomanyu moBepXHOCTH U "MatemaTuka(yriyoaeHHBbIH
00BEMBI KPYTIIBIX TET" ypoBens)"10-11 kmacc. AO
MznarensctBo "[IpocBemenue"
"4 cnam EI'D.Cpennee obmee
O6o6maromee nmosropenue 11 oOpa3zoBanue. Y 4eOHbIIl MOAYIb 110
MOHATHI U METOJIOB Kypca r€OMETPUU PELICHUIO TPYIHBIX 3aJaHUM 110
92 10-11 kiaccoB, cucTeMaTH3aus 1 yueOHOMY MpPEAMETY
3HaHui: "[l1omany NoBEpXHOCTH U "MaremaTuka(yriayOieHHbINH
00BEMBI KPYTIIBIX TET" ypoBeHsb)"10-11 knacc. AO
MznarensctBo "l[IpocBemenne"
93 HToroBast KOHTpoJIbHASA paboTa 1
94 Wrorosas koHTpoJsibHas paboTa
"S cnam EI'D.Cpennee obiee
oOpa3oBanue.Y4eOHbII MOAYIIb IO
MosToperue, oGoGmeHIe i PEIIeHHIO TPYAHBIX 3aaHUH 110
95 . 1 y4eOHOMY TIpeIMETy
cHCTEeMaTH3aIHs 3HAaHUH N .
Matematuka(yriyoaeHHbIH
ypoBenb)"10-11 kmacc. AO
N3narensctBo "[IpocBemenue”
WcTopus pa3BUTHS CTEpEOMETPHUH KaK "4 cnam EI'D.Cpennee obiee
96 HayKH U e€ pojIb B Pa3BUTHH 1 oOpazoBanue. YueOHbIN MOTYJIb 110

COBPCMCHHBIX WHXXCHCPHBIX U

PEILICHUIO TPYAHBIX 33JaHUN O




KOMITIBIOTCPHBIX TEXHOJIOTHH

yuyeOHOMY TpeAMETY
"Maremaruka(yriyO0aeHHBII
ypoBenb)"10-11 kmacc. AO
MznarensctBo "[IpocBemenue"

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayK{ U €€ poJib B Pa3BUTUU

"S cnam EI'D.Cpennee obmiee
oOpa3zoBanue.Y4eOHbII MOAYIIb IO
PELICHHIO TPYAHBIX 33/IaHUH 110

97 y4eOHOMY MpPEAMETY
COBPEMEHHBIX MHXEHEPHBIX U "Maremarixa(yry6enmbiit
KOMIIBIOTEPHBIX TEXHOJIOTHIi 110-11 AO

yposenb)"10-11 kiacc.
MzparensctBo "l[IpocBemenne"
" cnam EI'D.Cpennee obiiee
oOpa3zoBanue. Y 4eOHbII MOAYIb 110
HcTopus pa3BUTHS CTEPEOMETPUN KaK .
. pELIeHHIO TPYAHBIX 3aaHUH 110
HayK{ U €€ poJib B Pa3BUTUU

98 yuyeOHOMY MpeAMETY
COBPEMEHHBIX MHXEHEPHBIX U "Maremarika(yryGeHHbit
KOMITBIOTEPHBIX TEXHOJIOTHIA )"10-11 AO

ypoenb)"10-11 kiacc.
MzparensctBo "[IpocBemenne"
"S cnam EI'D.Cpennee obiee
oOpa3zoBanue.Y4eOHbII MOAYIIb IO
Hcropus pa3BUTHS CTEPEOMETPUN KaK N
. PEIIeHHIO TPYAHBIX 3aaHUH 110
HAYKH U €€ POJIb B Pa3BUTHU

99 y4eOHOMY TIpeIMeTy
COBPEMEHHBIX HHXCHEPHBIX U "Maremarika(yryGeHHbit
KOMITBIOTEPHBIX TEXHOJIOTHIA )"10-11 AO

yposenb)"10-11 kiacc.
WzparensctBo "l[IpocBemenne"
Hcropus pa3BUTHS CTEPEOMETPHUM KaK "4 cnam EI'D.Cpennee obiee
100 HayKH U €€ poJib B pa3BUTHH oOpa3zoBaHue.Y4eOHbII MOAYIb 1O

COBPCMCHHBIX WHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHI

PEIICHHIO TPYAHBIX 3aaHUH 110
ydeOHOMY MpeaMeTy




"Matemaruka(yriayOieHHbII
ypoBenb)"10-11 kmacc. AO
MznarensctBo "[IpocBemenue"

101

102

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U € poJib B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

"S cnam EI'D.Cpennee obmiee
oOpa3zoBanue.Y4eOHBII MOAYIIb IO
PEILICHHIO TPYAHBIX 3aaHUH 110
y4eOHOMY MpPEAMETY
"MatemaTuka(yriyoaeHHBbIH
ypoBens)"10-11 kmacc. AO
MznarensctBo "[IpocBemenue"

"4 cnam EI'D.Cpennee obmee
oOpa3zoBanue. Y 4eOHbIIl MOAYIb 110
PEILICHHUIO TPYAHBIX 3aJaHUH 110
yuyeOHOMY MpeAMETY
"MaremaTuka(yriayOieHHbINH
ypoBenb)"10-11 kmacc. AO
MznarensctBo "l[IpocBemenne"




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

I'eomerpus, 10-11 knacc, Atanacsn JI.C., byryzoB B.®., Kagomiies

C.b. u npyrue , AO «3narenbctBO «IIpocBenienue»

METOJIUYECKHUE MATEPHUAJIbI JJJIS1 YUYUTEJISL

Caakssn C. M. T'eomerpusa. [loypounsie paszpabotku. 10—11 kmaccel: yueO.
nocobue 1 odieodpasonar. opranuzanuii / C. M. Caaksx, B. @. By Ty30B. — .
IIpoceemenue, 2017.— 2-e u3a., nepepad. — 232 c. : uin. (MI'Y — mikone). —

ISBN 978-5-09-043092-0.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Tpenaxep "O6nako 3nanmit" Matematuka 10,11 xmacc. OOO "®uzukon Jlad"
"4 cnam EI'D. Cpennee obmiee oOpasoBanue. YueOHbINH MOAYJIb MO PEHICHUIO
TPYJHBIX 3aIaHH 110 yueOHOMY npeameTy "MaTtemaTuka(yriyOJIeHHbIN

ypoBenb)"10-11 knacc. AO UzparensctBo "lIpocsenienue”
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