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MNOACHUTEJIBHAS 3AIINCKA

['eometpusi siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
oO1ero oopa3zoBaHus, Tak Kak 00ecreynBaeT BO3MOKHOCTh U3YUEHUS TUCUUILITUH
€CTECTBEHHO-HAYYHOW HAIPABJICHHOCTH M NPEAMETOB T'YMAHUTAPHOTO IMKIIA.
[Tockonmpky  JOTHYECKOE  MbIIUIEHHE,  (GopMHUpyeMoe  TpH  HU3YYCHHUH
OOyYarONIMMUCS TOHSATUHHBIX OCHOB T'€OMETPHUHM, MPHU JI0KA3aTEIHCTBE TEOPEM U
MIOCTPOCHUM LIEMOYKHU JIOTHYECKUX YTBEPKICHHUU MPU PEIICHUH F€OMETPUUYECKHUX
3aJa4, YMEHHUE BBIIBUIaTb H ONPOBEPratb THUIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJA, B YaCTHOCTH
dbuznyecKkux 3aaad.

[enb ocBoeHuUs: mporpamMmbl yueOHOTO Kypca «I'eoMeTpus» Ha yriyOJI€HHOM
YpPOBHE — PAa3BUTUE HWHAUBUAYAIbHBIX CIOCOOHOCTEM oOOy4aromuxcs MpH
M3YYEHUHM TE€OMETPUM, KaK COCTABIISAIOIIECH MpeaMeTHON oOnacTu «MaTteMaruka u
uHpopmaTtuka»  uyepe3  obOecriedeHHE  BO3MOXKHOCTHM  MPUOOpPETEHUS U
UCIIOJIb30BaHUsl 0oJjiee TIIyOOKMX TIE€OMETPUYECKHX 3HaHUM U JIEWCTBUIA,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsl YCIIEIIHOTO MPOo(hecCHOHATBHOTO
o0pa3oBaHMsl, CBSI3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMU 3aadaMy Kypca TE€OMETpUHM Ha YriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacIIMpeHne NPEICTABICHUS O TE€OMETPUU KaK 4aCTH MUPOBOM KYJIBTYpPBI U
(dbopMHpOBaHKE OCO3HAHUS B3AUMOCBS3H T€OMETPUH C OKPYKAIOIIMM MUPOM;

dbopMHpoBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (HUrypax Kak o
BAKHEUIIINX MATEMaTUYECKUX MOJEIISIX, MO3BOJSIIOIIMX OMNUCHIBATH WM HU3ydaThb
pa3HbIE ABJIEHUS OKPYKAOIIEr0 MUPA, 3HAHUE MMOHITUWHOTO armnapara no pasaeiny
«CtepeomeTpus» yueOHOro Kypca FreOMETpHH;

dbopMupoBaHWEe  yMEHHS ~ BJIAaJ€Th  OCHOBHBIMH  TOHSATUAMH O
MPOCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOMCTBAMH, 3HAHUE TEOPEM,
dbopMyT M yMEHHE HMX MPUMEHSATh, YMEHUS JOKa3bIBaTh TEOPEMbl W HAXOJUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHKE YMEHHS PACIlO3HABATh HA YePTEkKax, MOACIIX U B PEaTbHOM
MHpPE MHOTOTPAHHUKM M Teja BpALICHHS, KOHCTPYHPOBATh T'E€OMETPUUYECKUE
MOJENH;

(¢opMupoBaHHE MOHMMaHUS BO3MOXXKHOCTH aKCHOMAaTHYE€CKOTO MOCTPOCHMUS
MaTEMaTUYECKUX TEOpHUi, (POPMHUPOBAHUE MOHUMAHHUSA POJH AKCHUOMATUKH MpPH
IIPOBEJICHUN PACCYKICHUN;

dbopMHupOBaHrE yMEHUS BIAJETh METOJAMH JIOKAa3aTEIhCTB M AJITOPUTMOB
peleHns, YMEHUSI UX NPUMEHSATHb, NPOBOJNUTH JOKA3aTEIbHBIE PACCYKACHUSA B
XOJI€ PELICHMS CTEPEOMETPUYECKHX 3a1ad U 3a]1a4 C MPAKTUYECKUM COJIEPIKAHUEM,
dbopMHUpOBaHUE TPEACTABICHUS O HEOOXOAMMOCTH JOKA3aTeNIbCTB IMpPHU



00OCHOBaHUHU MAaTEeMAaTUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEICHUH
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE U COBEPIICHCTBOBAHME HHTEIUIEKTYaJIbHBIX W TBOPYECKHUX
CHOCOOHOCTEHM 00ydaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTHU, HMCCIEIOBATEIbCKIX
YMEHHM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K N3YUCHUIO T€OMETPUU;

dbopmupoBaHre (PYHKIIMOHATIBHONH TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHUM:
YMEHUSI PACIO3HABATH TMPOSIBJICHUS TIE€OMETPUUECKUX TMOHATUNA, OOBEKTOB W
3aKOHOMEPHOCTEH B PEalbHBIX *U3HEHHBIX CUTYalUSX U MPU U3YUYEHUH JPYTUX
Y4eOHBIX MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEM UM  3aKOHOMEPHOCTEH,
MOJEIUPOBAHUSI PEANTbHBIX CHUTYallHil, HCCIIEIOBAHUS IOCTPOCHHBIX MOEIEH,
MHTEPIPETALNN ITOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEpPKATEIbHBIMU JIMHUSAMU yuyeOHOro Kypca «I'eomeTpus» B
10 xmaccax  sBisroTcs: «lIpsMble W MJIOCKOCTH B TPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOpsl ¥  KOOpIHWHATHI B
MIPOCTPAHCTBEY, «/IBUMKEHUS B IPOCTPAHCTBEY.

CdopmymupoBannoe Bo GI'OC COO tpebGoBaHUE «yMETh ONEPUPOBATH
MOHSTUSAMWY, PEJICBAHTHBIMU T€OMETPUH Ha yriyOnEéHHOM ypoBHE 00yueHust B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEP)KATEIbHBIM JUHUSAM Y4eOHOro Kypca, a
(dopMUpOBaHHE  JIOTUYECKUX YMEHUH pachpefenserci He TOJbKO IO
COJIEpKaTEeNIbHBIM JIMHUSAM, HO U 10 rojgam obyuenusi. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjbTaram ocBoeHus DenepalibHOM paboueit
POrpaMMbl, pacHpeleNEéHHbIM MO TojlaM OOYy4YeHUs, CTPYKTYPUPOBAHO TaKHUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIMIIUAIBHBIM BOIIPOCAM 00yYarouuecs
oOpamanuch HEOAHOKPATHO. OTO  TMO3BOJIAET  OpPraHU30BaTh  OBJIAJICHHE
reOMETPUYECKUMH MOHATHUSIMHU U HaBBIKAMHU MOCJIEI0OBATEIBHO U MOCTYIATENIBHO, C
COOJII0/IEHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIIOYATh B OOIILYIO
CUCTEMY T'€OMETPUYECKUX MPEICTABICHUNA O0YUYalOIIUXCs, PACIIUPSs U yrayOmsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon K M3y4EHUIO TEOMETPHUH Ha YIIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh ycnoBus i auddepeHnmanuum  00ydeHUs, MOCTPOSHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTENbHBIX MPOTpaMM, OOECHEeUUTh YIIIyOJIEHHOE
U3Yy4YeHUE T€OMETPUH KaK COCTaBIstolIel yueOHoro nmpeamera «MaTemaTukay;

NOJATOTOBUTHh OOYYAIOIIMXCA K MPOAOJDKEHUIO H3YYEHUsS MATeMaTHKU C
yuétoMm BbIOOpa Oyaymiei npodeccuu, obecrieurnBas MPEEMCTBEHHOCTb MEXKIY
o01uM 1 mpodeccuoHaTbHBIM 00Pa30BaHUEM.

Ha wusyuenue ydebHOTO Kypca «['eomeTpusi» Ha yriiyOJIEHHOM YpOBHE
orBoautcs: B 10 kmacce — 102 gaca (3 yaca B Hemeno)



COIEPKXAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ JIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE NOHATUS CTEpeOMETpuHU. Touka, MpsiMasi, IJIOCKOCTh, MPOCTPaHCTBO. [loHATHE 00 akCMOMaTHYECKOM
IIOCTPOCHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHHM U CIIEICTBUS U3 HUX.

B3anMmHO€e pacmnosiokKeHne NpsIMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIUECS, TAPAJLICIBHBIE U CKPEIIUBAIOIINECS MIPSMBIE.
[Ipr3Haku cKpemmBarOmMUXCs NpAMBIX. [lapaiienbHOCTD IPSAMBIX U TUIOCKOCTEN B MPOCTPAHCTBE: MAPAIIIEIbHBIE MPSAMbBIC
B IIPOCTPAHCTBE, MAPAUIEIIBHOCTh TPEX NPSMBIX, NAPAJUIEIBHOCTh NPSIMOM M IUIOCKOCTH. llapamiensHoe U neHTpaspHoe
IpOEKTUPOBaHKE, U300pakeHue Guryp. OCHOBHbIE CBOMCTBA MapajlieNbHOIO MpOeKTUpoBaHus. M3o0paxkenue guryp B
[IapajuIeIbHOW IMPOEKUUU. YTIbl C COHAIPABJICHHBIMU CTOPOHAMH, YIOJI MEXAY IPSAMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEW: MapaJUIeIbHBIE IUIOCKOCTH, CBOWCTBA ITapajuIeNIbHBIX IUTOCKOcTen. [Ipocreiimme
MPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTH: TETPA3P, Napajlieienune, MOCTPOEHUE CEYEHU .

IleprieHIUKYJISIPHOCTD NPAMOU U INIOCKOCTH: MEPIEHAUKYIISIPHBIE MPSMBIE B IIPOCTPAHCTBE, NPAMBIE N1ApAJIICIIbHBIC
U TEPIECHIUKYJSIPHBIE K IUIOCKOCTH, IPU3HAK MEPHEHAUKYIAPHOCTH IPSAMOW M INIOCKOCTH, TEOpEMa O IMPSIMOH
NEPHEHANKYJIIPHOMN MIIOCKOCTH. OpPTOroHAIIbBHOE NPOEKTHUPOBaHKeE. 1IepneHIuKysip U HaKJIIOHHBIE: PACCTOSIHUE OT TOYKU
10 TUIOCKOCTHM, PAacCTOSIHME OT NPsSMON [0 IJIOCKOCTH, MPOEKIHUs (PUrypbl Ha IJIOCKOCTh. llepneHAuKyIsspHOCTh
IJIOCKOCTEN: MPU3HAK NEPIEHAUKYIISPHOCTH ABYX IUNIOCKOCTER. TeopeMa 0 TpEX nmepneHaAnKyIspax.

VYTrael B IPOCTPAHCTBE: YTrOd MEKIY NMPSIMON U IIOCKOCTBIO, IBYTPAHHBIN YTOJI, IMHEWUHBIM YTOJl IBYTPAHHOIO YTJIA.
TpéxrpanHblii 1 MHOTOrpaHHbIe yribl. CBOKMCTBA MNIOCKUX YTJI0B MHOTOIPAHHOIO yriia. CBOMCTBA INIOCKUX U JBYI'PAaHHBIX
YIJIOB TPEXTPAHHOIO yria. TeopemMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHororpaHHuKH

Buabsl MHOTOrpaHHUKOB, pa3BEPTKA MHOrOrpaHHUKA. [Ipu3Ma: n-yronpHas npusma, npsMas U HAKJIOHHAS MPU3MBI,
OOKOBasi M TMOJHAs NOBEPXHOCTh Npu3Mbl. [lapannenenunen, NPsIMOYTOJIbHBINA MapajijlesieNunel U €ro CBOWCTBA.
Kparuaiimme mnyTu Ha TOBEpXHOCTH MHOrorpaHHuka. Teopema Oiinepa. IIpoctpanctBennas teopema I[ludaropa.
[Mupamuna: N-yroyipHas nupaMua, npaBuibHas U yceu€HHas nmupamuabl. CBoiicTBa pédep 1 OOKOBBIX IpaHel MPaBUIBLHON



nupaMuibl. [IpaBuiibHBIE MHOTOTPAaHHUKHU: TpaBUJIbHAs MpU3Ma W TNpaBUIbHAA NUPaMuUa, MPaBWIbHAS TPEYroJibHas
nupaMua W TMpaBWIbHBIN TeTpadap, KyO. llpenctaBieHne o MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadAp, AOJCKa’Ap U
UKOCASIP.

Bobluncienue 31eMEHTOB MHOTOIPAaHHUKOB: pEOpa, nuaroHaniu, yrisl. [lnomans O0KOBOW MOBEPXHOCTH M MOJHOM
MOBEPXHOCTH TPSMOM MPU3MBI, TUJIOMIAh, OCHOBAaHUN, TeopeMa O OOKOBOM MOBEPXHOCTH MpsiMOM mpusmbl. [lnomaab
OOKOBOI MOBEPXHOCTU U TTOBEPXHOCTH MPABUIILHON MUPAMUJIBI, TEOPEMA O TUIOIIAAN YCEUEHHOW MUPAMU/IBI.

CumMmeTpus B MPOCTPAHCTBE. DJIEMEHThl CUMMETPHM NPABUIBHBIX MHOTOTPAHHUKOB. CUMMETpHS B NPaBHUIBHOM
MHOTOTPAHHHMKE: CHMMETPUS Napajuieienunea, CAMMETPUS TPaBUIIbHBIX TPU3M, CAMMETPHS IIPABWIIBHOW TUPaMUBI.

BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHsiTUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, [JIMHA HEHYJIEBOIO BEKTOpa, BEKTOPHI KOJUIMHEAPHbIE,
COHAIPABJIICHHBIE U NTPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBL. PABEHCTBO BEKTOPOB. J[€HCTBUSA C BEKTOPAMHU: CIIOKEHUE
U BBIYMTAHUE BEKTOPOB, CYMMa HECKOJBKHMX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha 4ucyio. CBOMCTBA CIIOKEHUS BEKTOPOB.
CBoiicTBa YMHOKEHHs BEKTOpa Ha uncio. [loHsTne kommuianapueie BEKTOphI. [Ipu3Hak KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapannenenunena. Teopema O pa3ioKEHHH BEKTOpa MO TpEM HEKOMIUIAHApHBIM BekTopaM. I[IpsMoyronbHas
cucTteMa KoopAuHAT B npocTtpaHcTBe. KoopamHatel BekTopa. CBs3b MEXIAY KOOPAMHATaMU BEKTOpPAa M KOOPAMHATAMMU
TOYEK. YTO0JI MKy BekTopaMu. CKalasipHOE IPOU3BEIECHUE BEKTOPOB.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUYEBHOI'O KYPCA «'EOMETPUS» (YTJIYBJIEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHcKoe BOCIIUTAHHE:

C(OPMHPOBAHHOCTD I'PAXKIAHCKOW MO3UIMKA 00YYaIOMIEroCsl KaKk aKTUBHOTO W OTBETCTBEHHOIO YJIEHA POCCHHCKOTO
o011iecTBa, MPEACTABICHUE O MaTeMaTHUYECKUX OCHOBAaX (YHKIIMOHMPOBAHHUS PAa3IMYHBIX CTPYKTYp, SABJICHUM, MPOLEAYD
IpakIaHCKOro 00mIecTBa (BBIOOPHI, OMPOCHI M IPYroe), YMEHHE B3aMMOIEHCTBOBATh C COLMAIBHBIMA HHCTHTYTaMH B
COOTBETCTBUH C UX (QYHKIMSIMHU ¥ Ha3HAYCHUEM,



2) IATPUOTHYECKOE BOCTIUTAHNE:

c(OPMUPOBAHHOCTh POCCUNCKON TPasKIaHCKOW MIACHTUYHOCTH, YBAXCHUS K MPONIIOMY U HACTOAILIEMY POCCHUICKOM
MAaTEMATUKH, LEHHOCTHOE OTHOIICHHE K JOCTHKEHHSM POCCUHUCKUX MATEMATUKOB W POCCHUMCKOW MATEMATHYECKOU
IITKOJTBI, MICTIOJIB30BAHME 3TUX JOCTIKEHUHN B APYTHX HAyKax, TEXHOJIOTHUAX, cPepax IKOHOMUKY;

3) IyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHMCKOro Hapoja, chOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO
MOBEJCHHUS, CBSI3aHHOIO C MPAKTHYECKUM IMPUMEHEHUEM JOCTHKCHUN HAYKH W JCATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OYyAYIIEro;

4) acTeTHYECKOE BOCIIMTAHHE:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYash ACTETHUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELIECHUH, PACCYKICHUM, BOCIPUUMUYHUBOCTD K MATEMAaTUUYECKUM ACIIEKTAM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) puszuueckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSITh MAaTEMATHYECKUE 3HAHUSI B MHTEpEcax 370poBOro u 0e30macHoro oopasza
KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pOBOE MHUTAaHHE, COATAHCHUPOBAHHBIA PEKUM 3aHATHU U
OTIbIXa, peryisapHas ¢u3nueckass aKTUBHOCTH), (U3MYECKOE COBEPIICHCTBOBAHWE TMPU 3aHATHUSIX CIIOPTHUBHO-
03JI0POBUTEIBHOM JIEATENBHOCTHIO;

6) Tpy10BO€ BOCIIUTAHHE:

TOTOBHOCTh K TpPYJy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOHUs, HMHTEpeC K pa3audHbiM cdepaM MnpodhecCHOHATBHOM
JESITETbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ MPWIOKEHUSMHU, YMEHUE COBEpIIATh OCO3HAHHBIM BBIOOP Oymyrieit
mpodecCu U pealn30BbIBATh COOCTBEHHBIC >KM3HEHHBIC IUJIaHBI, TOTOBHOCTH M CIOCOOHOCTh K MAaTeMaTHYECKOMY
00pa3oBaHMI0 M CaMOOOpPa30BaHUIO HA TPOTSIKEHWW BCEW KU3HM, TOTOBHOCTh K AKTUBHOMY Yy4YacTHUIO B pEIICHUU
MPAKTUYECKUX 3a7a4 MAaTEMaTUUYE€CKON HAIPaBJICHHOCTH;

7) 3K0JI0rHYecKoe BOCTIMTAHHE:

c(hOPMUPOBAHHOCTh DKOJOTUYECKOW KYJIBTYpbhl, MIOHUMAHWE BIIUSHUS COIMATBbHO-DKOHOMUYECKUX IPOIIECCOB Ha
COCTOSIHUE TIPUPOJIHOM M COIMATILHOM Cpe/ibl, OCO3HAHKE TJI00ATIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUeHTAIUS
Ha MPUMEHEHNE MaTEeMAaTHUYEeCKUX 3HAHUU JJIs PEIICHUs 3371a4 B 00JIACTH OKPYIKAIOIIEH Cpelibl, TUIAHUPOBAHUE MTOCTYIIKOB
Y OLIEHKH X BO3MOXHBIX OCIEACTBUH JJIs1 OKPYKAIOIIEH CPEbL;



8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOU
MPaKTUKW, MOHMMAaHHE MaTeMaTUYECKOM HayKu Kak cdepbl YeIOBEYECKOW MAeATEeIbHOCTH, JTaloB €€ pa3BUTUS U
3HAYUMOCTH JIJIS1 PA3BUTHS LMBHIIN3AIMH, OBJIA/ICHAE SI3bIKOM MATEMAaTHKU U MAaTEMATUYECKON KyJIbTYypOU KakK CpeJICTBOM
MO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO W HCCIEAOBATEIBCKYIO NESITEIbHOCTh WHIAWBHAYaJbHO U B
TpyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE AeiCTBUSA

ba3oBble Joruveckue aeicTBusi:

BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMATHUYECCKUX OOBEKTOB, MOHATHH, OTHOIICHUN MEXITY
NOHATUSAMHU, (OPMYJIUPOBATH OIpPEACIICHUS] TOHATUM, YCTaHABIMBATh CYIIECTBEHHBIM TMpHU3HAK KiaccuUKaiuy,
OCHOBaHMS J1J1s1 0000IIEHHS U CPABHEHHMSI, KPUTEPUU TTPOBOIUMOTO aHAIN3a;

BOCIIPUHUMATH, (DOPMYITHUPOBATh U TIPEOOPA3OBBIBATH CYKIACHUS: YTBEPAUTEIBHBIE U OTPHUIlATEIbHBIC, CIMHUYHEIC,
YacTHBIE U 00IKe, YCIOBHBIE;

BBISIBIIATH MAaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHUBOpeUrs B (pakTax, MaHHBIX, HAOMIOJACHHUSIX U
YTBEPKJICHUSX, TIPEIJIaraTh KPUTEPUU JJI BBISIBIICHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUUIA;

JenaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX W WHAYKTHBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIFOUECHUH 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIPHO JIOKAa3aTeIbCTBA MATEMATHUYCCKUX YTBEPXKIACHUN (TIpsAMbIE W OT MPOTHBHOTIO),
BBICTPAWBATh ApTyMEHTAIUIO, TPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHUS, BHIOWpaATh HamOoliee
MOIXO/ISIINMA ¢ y4ETOM CaMOCTOSTEIHLHO BBIJICJICHHBIX KPUTEPHER).

Ba3oBhbIe ncciaeaoBaTeLCKHE AelCTBUA:



UCITI0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BOMPOCHI, (PUKCUPYIOIINE
MPOTHBOpEYHE, MPOOJIeMy, YCTaHABJIMBATh HCKOMOE M JaHHOE, (OPMHPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOIO
MO3UIIMI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIVIAHWPOBAHHBIM AKCIIEPUMEHT, UCCIEAOBAHUE IO YCTAaHOBJIEHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00BbEKTa, SIBICHHUS, MPOIIECCA, BHISIBICHUIO 3aBUCUMOCTEH MEXTy 00BEKTaMHU, SIBIICHUSIMH, IPOIIECCaAMU;

CaMOCTOATENHHO  (OPMYIHPOBATH OOOOIIEHUS W BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOIO HaOIIOACHMUS,
HCCIIEIOBAHUS, OLICHUBATH JOCTOBEPHOCTh MOJYYEHHBIX PE3YIbTAaTOB, BHIBOJIOB U O00OIICHU;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOIECCA, & TAKXKE BBIIBUIATh MPEIIOIOKEHUS O €r0 pPa3BUTHUH B HOBBIX
YCIIOBUSIX.

Pabora c ungopmanmei:

BBISABJIATH AeUIUTHI HH(POPMALINK, TaHHBIX, HEOOXOIUMBIX JIJI1 OTBETA HA BOMPOC U JIJI PELICHUS 3a]1a4H;

BBIOMpAaTh HMHGOPMAIMIO W3 HUCTOYHHUKOB PA3JIMYHBIX THUIOB, AaHAJIM3UPOBaTh, CUCTEMATU3UPOBATH U
HMHTEPIPETUPOBATH UHPOPMAIUIO PA3TTUYHBIX BUJIOB U (POPM MPEICTABICHUS;

CTPYKTYpHUPOBaTh HUHPOPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (PopMax, WILTIOCTPUPOBATH rPadUIECKu;

OIICHUBATh HAIEKHOCTH MH(MOPMAITH TI0 CAMOCTOSITENIBHO CHOPMYTUPOBAHHBIM KPUTEPHUSM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiicTBUA

Oo0wmenne:

BOCIPUHUMATh U (POPMYJIUPOBATH CYKIEHHUS B COOTBETCTBHM C YCIOBUSIMH U ILENsMU OOLIEHUs, SCHO, TOYHO,
IPaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS 110 XOAY PELICHHUS 3a/1a4u,
KOMMEHTUPOBATH ITOJTYYEHHBIA PE3YJIbTAT;

B Xo0J€ OOCYXIEHHUs 3a/JaBaTb BOMNPOCHl MO CYIIECTBY OOCYXKIaeMOoW TeMbl, MpOOJeMbl, pelIaeMoil 3aaayw,
BBICKA3bIBATh MJIEH, HALICJICHHBIE HA TIOUCK PELICHUs, COIIOCTABIIATh CBOU CYKIECHUSA C CYKICHUSAMU IPYTHX YYACTHUKOB
auanora, oOHapyXMBaTh pa3iMude M CXOJACTBO TMO3MIMHA, B KOPPEKTHOW (opme (GopmMyianpoBaTh pa3HOINIACUs, CBOU
BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PELICHUS 3a/aud, SKCIIEPUMEHTA, MCCIIEIOBAHUS, MPOEKTa, CAMOCTOSITENIbHO BBHIOMPATH
(dopMaT BBICTYIUIEHUS C YUETOM 3a]a4 MPE3CHTAILIMU U OCOOCHHOCTEHN ayAUTOPHH.



PerynsiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE el CTBUSA
Camoopranusanms:
COCTABJISITh IUIaH, AITOPUTM PEUIEHUS 3aJayd, BBIOMpATh CHOCOO pelIeHHs C y4ETOM HMEIOIIHUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI pEUICHUHN C Y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTp()JIb, 3MOIII/I0Ha.JIbeII7[ HHTCJIJIEKT:
BJIaACTb HaBbIKaMH II03HABATEILHOU pe(i)HeKCI/II/I KaK OCO3HaHHs COBCPIIACMBIX ,ZIGI?ICTBPIIZ N  MBICIINTCIIBHBIX

IPOLIECCOB, MX PE3yJIbTATOB, BJIAJE€Th CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKON 3a4auu;

IPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH PELICHUU 3a]1a4l, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTH HA
OCHOBE HOBBIX 00CTOSTEILCTB, JAaHHBIX, HAMJICHHBIX OIITHOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pe3yjbTaTa IEIU W YCIOBUSAM, OOBSICHATh MPUYWHBI JTOCTHKCHHUS VI HETOCTIIKCHHSI
PE3yNbTATOB IEATEILHOCTH, HAXOAUTH OITHOKY, TaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eSITEJIBHOCTD:

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW U WHIWBUIYAIBHOU PaOOTHI MPU pEUICHUU y4eOHBIX 3a/1ad,
MPUHUMATh 11eJIb COBMECTHOH ACATEIBHOCTH, IJIAHUPOBATH OPTaHM3AIIMI0 COBMECTHOM pabOTHI, pacTpeneisaTh BHJIBI
paboT, ToroBapuBaThCs, 00CYkKIAATh MPOIIECC U PE3YbTAT PabOTHI, 0000IIaTh MHEHHS HECKOJIbKUX JIFOCH;

y4acTBOBaTh B TPYyNNOBBIX (opMax paboTel (0OCyXIeHus, OOMEH MHEHUH, «MO3rOBBIC INTYPMbI» W WHBIC),
BBITIOJIHATH CBOIO YacTh PabOThI M KOOPJIMHUPOBATH CBOM JIEUCTBHS C IPYTUMU YIEHAaMH KOMAaHJIbI, OIIEHUBATh KAa4€CTBO
CBOETO BKJIaJIa B OOIIMI MTPOYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBUS.

NPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 ksacca o0ydaronuiuiicst HAy4YuTCs:

e CBOOOJIHO OINEPUPOBATH OCHOBHBIMHM TMOHATHSMU CTEPEOMETPUU TPH pEUIeHUH 3aJad U TMPOBEIACHUHU
MaTeMaTHYECKUX PACCyKICHUM;

e MPUMEHATH AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MPU PEIICHUU FT€OMETPUUECKHX 3a/1aY;



KJ1acCU(PUIIMPOBATh B3aMMHOE PACIIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE, MIJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C YIJIAMHU B IPOCTPAHCTBE: MEXKY MPSIMBIMU B MPOCTPAHCTBE,
MEXKy PSIMOM U TUNIOCKOCTBIO;

CBOOO/IHO ONIEPUPOBATH MOHSATUSIMU, CBA3aHHBIMU C MHOTOTPAHHUKAMHU;

CBOOOJTHO  pacro3HaBaThb OCHOBHBIE BHJIbI MHOTOIPAHHUKOB (IIpU3Ma, NUPAMHAA, MPSIMOYTOJbHBIM
napasuienenunes, kyo);

KJIacCU(UIIMPOBATH MHOTOTPAHHUKH, BRIOUpAast OCHOBAHMS U1 KJIacCU(UKAIIUH;

CBOOOJ/IHO ONIEPUPOBATH MOHSATUSIMU, CBA3aHHBIMU C CEYEHHEM MHOTOIPAHHUKOB INIOCKOCTHIO;

BBINIOJIHATh NapaJljIeNbHOE, HEHTPAIBHOE U OPTOrOHAJBHOE MPOEKTUPOBAHUE (PUTYp HA IUIOCKOCTb, BBINOJHATH
n300pakeHust GUTyp Ha MIOCKOCTH;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB Pa3JIMYHBIMUA METOJIAMH, BBINOJHATH (BBIHOCHBIE) MJIOCKUE YEPTEKU U3
PUCYHKOB IIPOCTHIX 00BEMHBIX (GUTYP: BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh ITUIOMIAJIM TOBEPXHOCTEH MHOTOTpAaHHUKOB (Mpu3Ma, MHUpaMKa), TEOMETPUUECKUX Tel C
npuMeHeHueM HopMmy;

CBOOOJTHO OMEpPUPOBAThH MOHATUSMU: CUMMETPHSI B IPOCTPAHCTBE, IIEHTP, OCh U MJIOCKOCTh CUMMETPHH, IIEHTD,
OCbh U TJIOCKOCTh CUMMETPUH (PUTYPHI;

CBOOOJ/IHO ONIEPUPOBATH MOHSATUSIMHU, COOTBETCTBYIOIIUMH BEKTOPAM U KOOPAUHATAM B MPOCTPAHCTBE;

BBITIOJTHSATD JEHCTBUS HAJl BEKTOPAMU;

pemaTth 3aJayd Ha JI0KAa3aTelbCTBO MATEMAaTHYECKUX OTHOIIEHUN M HaXOXKJIECHHUE T€OMETPUUYECKUX BEJIUYUH,
MPUMEHSISI M3BECTHBIE METOJIbl MPU PEIICHUHM MATEMATHYECKHMX 3a7ay IMOBBIIIEHHOTO W BBICOKOTO YpPOBHS
CJIOHOCTH;

MPUMEHSITH MPOCTEUIINE MPOTrPaMMHBIC CPEICTBA U AJICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBbI MPHU PEIICHUU
CTEpPEOMETPUUECKHUX 3a/a4;

U3BJIEKAaTh, MPEOOPa30BbIBATh M HMHTEPHPETHUPOBATH HHGOPMALUIO O MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
dburypax, mpeACTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;



MIPUMEHATH TOJYUYCHHBIE 3HAHUS Ha MPAKTUKE: CPABHUBATh M AHAIM3UPOBATHh PEAJIbHBIE CUTYallMHM, TPUMEHSTh
W3YYCHHBIC TIOHSTHS B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTH4eCKHu CHOPMYITUPOBAHHOW TPOOIIEMBI,
MO/JICJIUPOBATh PEATbHBIE CUTYallUM Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh MOCTPOCHHBIE MOJIEIHN C UCIIOJIb30BAHUEM
TCOMETPUYECKUX TOHATHM M TeopeM, ammapaTta aireOpbl, peniaTh MNPaKTUYSCKHE 3aJayd, CBS3aHHBIC C
HaXO0XJICHUEM I'€OMETPUYECCKUX BEIINYUH;

UMETh MPEJCTABICHUS 00 OCHOBHBIX dTalax Pa3BUTHs T€OMETPUU KaK COCTAaBHOW 4acTH (PyHIAMEHTa Pa3BUTHS
TEXHOJIOTHIA.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmuecTBo yacoB JJIeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (uudposBbie)
n/n NPOrpaMMblI Bcero Kontpoabusie | Ipakrueckue o0pa3oBaTejbHbIE
padoThbI padoThI pecypeni
BBenenwne B crepeoMeTpuio 23 1 bu6muoreka [IOK
https://m.edsoo0.ru/
B3anMHoe pacnionokeHue npsMbIx B 6 1 bubnmnoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/
[TapamienbHOCTh IPSMBIX U INIOCKOCTEH B 8 bubmuoreka [IOK
IPOCTPaHCTBE https://m.edsoo.ru/
[lepnieHIUKYISPHOCTD MPSIMBIX U o5 bubmuoreka [IOK
IUIOCKOCTEH B IIPOCTPAHCTBE https://m.edsoo.ru/
VYriel ¥ paccTosTHUS 16 1 bu6muoreka [IOK
https://m.edsoo.ru/
MHororpaHHuKu 7 1 bubmuoreka [IOK
https://m.edso0.ru/
BexkTops! B mpocTpaHCcTBE 12 bubnmoreka [JOK
https://m.edsoo0.ru/
[ToBTOpEeHME, 0000IIEHUE U CUCTEMATH3AIIHS 5 5
3HAHUU
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosanuyecrBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
o/ Tema ypoka Beero Kontpoabnbie | IIpakTnueckne 00paszoBaTeJbHbIe
padoThI padoThI pecypes:
OcHOBHBIE MpaBHJIa H300paKCHUS Ha bubnuorexa [JOK
1 PUCYHKE IIJIOCKOCTH, MMapalIeIbHbIX 1 https://m.edsoo.ru/
IPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
[TonsTHs cTepeoMeTpun: TOUKa, IpAMas, bu6mmoteka [IOK
IJIOCKOCTb, IPOCTPaHCTBO. OCHOBHEIE https://m.edsoo.ru/
2 MpaBujIa N300paKEHUs Ha PUCYHKE 1
IJIOCKOCTH, MapalIeIbHBIX MPSMBIX
(0Tpe3KoB), cepeIMHBI OTpe3Ka
[TonsaTHA: nepecekaronmecs MI0CKOCTH, bubmuoreka [IOK
3 TIepeCcEKarOIMECs NpsAMas M IIOCKOCTh; 1 https://m.edsoo.ru/
MOJTYIIPOCTPAHCTBO
[ToHsATHS: TIEpeceKaronIrecs IOCKOCTH,
4 NepeceKaroIuecs npsiMast v II0CKOCTb; 1
MOJTYIIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE bubmuoreka [IOK
5 MPOCTEHIINX TPOCTPAHCTBEHHBIX (DHUTYD, 1 https://m.edsoo.ru/
HECYIIECTBYIOINUX O0HEKTOB
MHororpaHHuKH, U300paKeHUE
6 MPOCTEHIINX MPOCTPAHCTBEHHBIX (DUTYD, 1
HECYIIECTBYIOIUX 00BEKTOB
7 AKCHOMBI CTEPEOMETPHUH U TIEPBHIC 1 bubnmoreka [JOK
https://m.edsoo0.ru/
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CICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHUOMBI CTEPEOMETPUH U TIEPBHIC
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaYeHUS TPSAMBIX U TUIOCKOCTEH

10

N300pakeHne ceueHni mupaMuabl, Kyoa u
IIPU3MBbI, KOTOPBIE TPOXOJAT YEPE3 UX
peopa. M3o0pakeHne epecedcHHsI
ITOJIyYEHHBIX IUIOCKOCTEN. PackpamuBanue
IIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMHU

bubnuorexa [JOK
https://m.edsoo.ru/

11

N300pakeHne ceueHni mupaMuabl, Kyoa u
MIPU3MBbI, KOTOPBIE IPOXOAT Uepe3 UX
pé6pa. N3o0pakeHue nepeceueHust
ITOJIYYEHHBIX IUI0CKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUI Pa3HBIMU LIBETAMHU

12

N300paxenune cedeHnit mupaMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOOAT Yepe3 Ux
pé6pa. N3o0pakeHue nepeceueHust
MOJTyYEeHHBIX MJI0CKOCcTel. PackpamBanue
IMOCTPOCHHBIX CeueHni Pa3HBIMU LIBETAMH

13

N300paskeHne ceueHni mupaMubl, Kyoa u
MIPU3MBbI, KOTOPBIE TPOXOIAT Uepe3 uxX
pé6pa. N3o0pakeHune nepeceueHust
MTOJIyYEHHBIX IUIOCKOCTEN. PackpamuBanue
IIOCTPOCHHBIX CEYEHUI Pa3HBIMU LIBETAMHU

14

Merton cnefoB aJist MOCTPOSHUS CeUSHUN



https://m.edsoo.ru/8866e88e

15

Merton ciaeaoB AJisl HOCTPOCHUS CEYEHUM.
CaolicTBa nepeceyeHui MpsMbIX U
IUIOCKOCTEN

bubmuorexa [JOK
https://m.edsoo.ru/

16

Merton cnenoB uisi HOCTPOCHUS CEUCHHIA.
CaolicTBa niepece4eHni NpsIMbIX U
IUIOCKOCTEN

17

[TocTpoenue cedenuii B mupamue, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX YEPTEKEU U 3aIKCh I11aroB
MIOCTPOEHUS

bubmuorexa [JOK
https://m.edsoo.ru/

18

[TocTpoenue cedyeHuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEU U 3alHCh 111ar0B
MMOCTPOEHUS

19

[TocTpoenue ceueHuit B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alKCh L1aroB
IIOCTPOEHUs

20

[TocTpoenue ceueHuit B nupamue, Kyoe
o TpéM Toukam Ha p&bpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
ITOCTPOEHUS

21

[ToBTOpenue mnanumerpun: Teopema o
MIPOMOPIIMOHANIBHBIX oTpe3kax. [Togodue
TPEYrOJIbHUKOB

bu6nunorexa [JOK
https://m.edsoo.ru/

22

[ToBTrOopenue mianumerpuu: Teopema
Menenas. PacueTsl B ceueHHIX Ha
BBIHOCHBIX 4YepTexax. MicTtopust pa3Butus
MJITAHUMETPUU U CTEPEOMETPUH

but6mmorexa [{IOK
https://m.edsoo.ru/
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KonTponbHas pabota "AKCHOMBI

23 crepeomerpun. Ceuenns"

B3anMHoOe pacnionoxeHue npsmbIx B bubnmoreka [JOK

npocrpancTse. CKpeIuBarOIInecs https://m.edsoo.ru/
24 npsiMble. [Ipu3Haku CKpeImnBarOIIXCs

npsambix. [TapannenbHbie npsMbIc B

MIPOCTPAHCTBE

Teopema o cymecTBoBaHNUU U bu6mmoteka [IOK

€AMHCTBEHHOCTH MPSIMOM MapajuieIbHON https://m.edsoo.ru/
o5 JTAHHOU MPSIMOiA, npoxonﬂmfﬁ yepes TOIIKy

MIPOCTPAHCTBA U HE JIeXKaIllel Ha TaHHOM

npsmoii. JlemMa o nepeceueHUn

MapaJuIeIbHBIX TMPSIMBIX TIIOCKOCTHIO

[TapannensHOCTH TpexX NpsMbIX. Teopema o bubnmoreka [JOK
26 TpEX mapauiebHbIX NpAMEIX. Teopema o https://m.edsoo.ru/

CKPEIIMBAIOIINXCS MPSMBIX

[TapannenpsHOE MPOEKTUPOBAHUE. bubmuorexa [JOK
”7 OCHOBHEBIE CBOWCTBA TIAPAILIETBHOTO https://m.edsoo.ru/

npoektupoBanus. i3o00paxkeHne pa3HbIX

¢buryp B mapayuieIbHON MPOEKINN

LenTpanpHas npoekus. Yroi ¢ bubmuoreka [IOK
28 COHAMPABJIEHHBIMU CTOPOHAMH. YTOT https://m.edsoo.ru/

MEXTY IPSIMBIMH

3agaun Ha JOKa3aTeILCTBO U bu6nunorexa [JOK
29 HCCIIeIOBAHKE, CBSI3AHHBIC C https://m.edsoo.ru/

pacIioyIoKEHNEM MPSIMBIX B IIPOCTPAHCTBE

[TonsTHS: MapauIeTbHOCTh IPSMOM U bubnmnoreka [JOK
30 IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak https://m.edsoo.ru/

NapaJuIeIbHOCTH MIPSIMON U INIOCKOCTH.
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CaolicTBa napamienbHOCTU IPSIMOH U
TUIOCKOCTH

FCOMeTpI/I‘I€CKI/IC 3aJa4M Ha BbIYMCIICHUEC U
J0Ka3aTCJIbCTBO, CBA3aHHBIC C

bubmuorexa [JOK
https://m.edsoo.ru/

31 .
MapajuIebHOCTHIO MPSAMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE
[TocTpoenue ceueHust, MPOXOIAIIETO Yepes3 bubnmoreka [JOK
32 JaHHYIO IPAMYIO Ha YEPTEKE U https://m.edsoo.ru/
MapaJJIENBHOIO IPYror npsimoit. Pacuér
OTHOLUEHUH
[TapannenpHas npoeKUHs, IPUMEHEHUE bubnmnoreka [JOK
33 IS IOCTPOEHUS CEUeHUH Ky0a https://m.edsoo.ru/
napaienenunena. CBoicTaa
napaiesienuIe1a i MpU3Mbl
34 [TapannensHbie muiockocTH. [Ipu3naku bu6muoreka [IOK
MapalIeIbHOCTH JIBYX TIOCKOCTEN https://m.edsoo.ru/
TeopeMa 0 mapauIeIbHOCTH U bubmmnoreka [JOK
35 €MHCTBEHHOCTH IJIOCKOCTHU, TPOXOASIIEH https://m.edsoo.ru/
yepe3 TOUKY, He MPUHAJIEKALIYIO JaHHOM
IIJIOCKOCTH U CJICICTBHUSA U3 HEE
CaolicTBa napamienbHbIX INIOCKOCTEN: O bubmmnoreka [JOK
36 [apalIEILHOCTH TIPSIMBIX MTEpECEUEHHs https://m.edsoo.ru/
TIPH TIEPECEUSHHH JBYX MapajlIeITbHbBIX
IJIOCKOCTEN TPEThEN
CBoiicTBa mapasienbHbIX MII0CKOCTEN: 00 bubmuoreka [IOK
OTpe3Kax MapaIeabHBIX MPAMBIX, https://m.edsoo.ru/
37 3aKJIIOUEHHBIX MEX]y NMapajieIbHBIMU

IJIOCKOCTSIMU; O IEPECEUEHUH MPSMOH ©
JBYMSI MTapaJUIeTbHBIMU IJIOCKOCTSIMU
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[ToBropenue: Teopema Iludaropa na

38
IJI0CKOCTH

39 [ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40 CaoiicTBa Ky0a ¥ MPSMOYTOJIBLHOTO bubnmnoreka HOK
napajienenurnena https://m.edsoo.ru/

41 Brruuciienue JyinH OTpe3KOB B KyOe U bu6mmoreka [IOK
PSIMOYTOJIBHOM TIapasuIeIICHIee https://m.edsoo.ru/
[lepnieHIUKYISIPHOCTD NPSIMOM U bu6nuoreka [IOK
mwiockocTH. [Tpu3HaK https://m.edsoo.ru/

42 MEPIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH
[lepneHquKyISIPHOCTD IPAMOI U bubnmnoreka [JOK
mwiockocTH. [Tpu3HaK https://m.edsoo.ru/

43 MEPIEHANKYISIPHOCTH TIPSIMOH 1
TUTOCKOCTH
TeopeMa 0 CylIeCTBOBaHUU U bubmmnoreka [JOK

44 €MHCTBEHHOCTH MPSIMOU, TPOXOASIIEH https://m.edsoo.ru/
4yepe3 TOUKY MPOCTPAHCTBA U
MIEPIIEHIUKYIISIPHOH K IJIOCKOCTH

45 [1110CKOCTH ¥ NEpIIEHAUKYIISAPHBIE UM bubmuoreka [IOK
IpAMBIE B MHOTOTPAHHUKAX https://m.edsoo.ru/

46 [TnockocTu U NepneHIUKYISIPHbIE UM
MpsIMbIe B MHOTOTPaHHHUKAX
[lepnieHIuKynsIp M HAKJIOHHAS. bubmuoreka [IOK

47 [TocTpoeHue mepreHUKYIsIpa U3 TOYKH Ha https://m.edsoo.ru/
MIPSMYO

48 [lepnenauKynsp 1 HaKJIOHHAS. bubnmoreka [JOK

https://m.edsoo.ru/
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[TocTpoenue neprneHuKyspa U3 TOUKU Ha bu6mmoteka [IOK
IPSIMYIO https://m.edsoo.ru/

49 Teopema o TpEX MepreHIUKYISIpax bubnmoreka [JOK
(Hngag u 06paTHa;I) https://m.edsoo.ru/

50 TeopeMa o TpEX MepreHIUKYIIpax
(npsimast u oOpaTHas)

51 VYros Mexay CKpelrBaroIuMUCs bubnmoreka [JOK
MPSIMBIMU https://m.edsoo.ru/
[Tonck nepneHuKyISIpHBIX MPAMBIX C bu6nuoreka [IOK

52 HOMOIIBIO TTEPIIEH UK YIISIPHBIX https://m.edsoo.ru/
IJIOCKOCTEN

53 OpToroHaibHOE TPOCKTUPOBAHKE bubnmnoreka [JOK

https://m.edsoo.ru/

[Toctpoenue ceuenuii Kyoa, MpU3MBlI, bubnmoreka [JOK

54 IPaBUILHON TUPAMHUJIBI C IOMOIIBIO https://m.edsoo.ru/
OpPTOTOHAJILHOM NMPOEKIINH
ITocTpoenue ceueHuit kyba, mpuU3Msl, bubmmnoreka [JOK

55 IPaBUIILHOM MUPAMHIBEI ¢ TOMOIIBIO https://m.edsoo.ru/
OPTOrOHAJILHOW MPOEKINU
CumMMeTpust B IPOCTPAHCTBE bu6muoreka [IOK

56 OTHOCHTENBHO TIOCKOCTH. ITmockocTn https://m.edsoo.ru/
CUMMETpPU B MHOTOTPaHHUKAX

57 [Tpu3Hak neprneHIuKyaIPHOCTH MPSIMON 1 bubnmnoreka [JOK
IUTOCKOCTH KaK CJIECTBUE CHMMETPHH https://m.edsoo.ru/

58 [IpaBuibHBIE MHOTOTpaHHUKHU. Pacuér bubmuoreka [IOK
PacCTOSHHI OT TOYKH JI0 IIIOCKOCTH https://m.edsoo.ru/

59 [IpaBunbHBIE MHOTOTpAaHHUKH. Pacuér bubmuoreka [JOK
PACCTOSHMIT OT TOUYKHM JI0 IIIOCKOCTH https://m.edsoo.ru/

60 CriocoObI OIMYCTUTH MEPIICHIUKYIISIPHI: bu6muoreka [IOK

https://m.edsoo.ru/
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CUMMETPHUSI, CABUT TOUYKHU IO
napajuieIbHON MPAMO

CaBur no HenapauieIbHOW NpsiMOH,

bubmuorexa [JOK

61 . .
M3MEHEHUE PACCTOSHUN https://m.edsoo.ru/
Konrtponsnas padora "B3anmuoe
62 PaCIOJIOKEHUE NPSIMBIX U IIJIOCKOCTEN B
npocrpaHcrae”
[ToBTOpEHME: Yroa MeXAy IPSIMBIMU HA bu6nuoreka [IOK
63 IUIOCKOCTH, TPUTOHOMETPHS B https://m.edsoo.ru/
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB
IToBTOpEeHue: yroa Mexay
64 CKPENTUBAIOIIUMHUCS MPSIMBIMU B
IIPOCTPAHCTBE
65 I'eomeTpuyeckre METOAbI BBIYUCICHUS bubmmnoreka [JOK
yrJla MEK/Ty TPSIMBIMH B MHOTOTPaHHHUKAX https://m.edsoo.ru/
66 JIByrpansblii yron. CBONCTBO TMHEHHBIX bu6muoreka [IOK
YIJIOB IBYTPAHHOIO yIja https://m.edsoo.ru/
67 [lepnenaukynspHble miockoctu. CBOHCTBa bu6muoreka [IOK
B3aMMHO NEPIEHINKYIAPHBIX TNIOCKOCTEH https://m.edsoo.ru/
[Ipu3Hak nepneHAUKYISIPHOCTH bubmuoreka [IOK
68 IJIOCKOCTEH; TeopeMa O mpsaMoii https://m.edsoo.ru/
NepeceueHusl IBYX MI0CKOCTEN
NEePIEHINKYIISPHBIX TPEThEH MIOCKOCTH
[IpsimoyronbHBIN Mapanenenumnes; Kyo; bubmuoreka [IOK
69 M3MEPEHHs, CBOMCTBA IPAMOYTOJIBLHOTO https://m.edsoo.ru/
napaiesenumnena
70 TeopeMa o 1uaroHajiv NpsIMOYroJIbHOTO bu6muoreka [IOK

https://m.edsoo.ru/
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napajjiejacnuieaa u CI€ACTBUC U3 Heé

CrepeoMeTpuyecKre U MPUKIATHbIE

bubmuorexa [JOK

71 3a/1a4M, CBA3aHHBIE CO B3aMMHBIM https://m.edsoo.ru/
PacMoI0KEHUEM MPSMBIX U INIOCKOCTU
[ToBTOpEHME: CKpEIIMBAOUIUECS MPSIMBIE, bubnmnoreka HOK
72 HapaJuiesbHbIe INIOCKOCTH B CTAHIAPTHBIX https://m.edsoo.ru/
MHOTOTpaHHHKaxX
[Tapa napayienbHbIX IUIOCKOCTEN Ha bu6nuoreka [IOK
73 CKPEIIUBAIOIIMXCS IPSIMBIX, PACCTOSHHE https://m.edso0.ru/
MEX1Y CKPEIIUBAIOIINMHUCS MPSIMBIMH B
MIPOCTBIX CUTYAIUSIX
74 PaccTositHue oT TOYKH J10 TIJIOCKOCTH, bubmnorexa [JOK
paccTosHUE OT IPSIMOM JIO TNTOCKOCTH https://m.edsoo.ru/
Brluucnenue pacctossHUA MEXIY bubnmoreka [JOK
75 CKPEIINBAOIIUMHUCS IIPSIMBIMH C https://m.edsoo.ru/
MIOMOILBIO TIEPICHIUKYIISIPHOM MIIOCKOCTH
Tpéxrpanuslii yros, HepaBeHCTBA IS bu6muoreka [IOK
26 TpexrpanHbix yrios. Teopema [Mugaropa, https://m.edsoo.ru/
TEOpEeMbI KOCUHYCOB U CUHYCOB ISl
TPEXTPAHHOIO yIJia
77 DneMeHTHI cPpepruecKoil TEOMETPUH: bubnmnoreka [JOK
reoJIe3NYEeCKUE JIMHUYU Ha 3eMiie https://m.edsoo.ru/
78 KonTponbnas padota "Yrisl u
paccrosiHus"
79 Cucremaru3zanus 3HaHUN "MHOTOTpaHHUK bubnmnoreka [JOK
U €ro 2JIEMEHTHI" https://m.edsoo.ru/
80 IIupamupa. Bugel nupamun. [IpaBuibHas bu6muoreka [JOK

nupamMuaa

https://m.edsoo.ru/
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[Ipusma. IIpssmast 1 HaAKJIOHHAS IPU3MBI.

bubmuorexa [JOK

81 [IpaBHIbHAS IPU3MA 1 https://m.edsoo.ru/

82 [IpsiMoii napaimenenunes, 1 bubnmoreka [JOK
HPSIMOYTOJIBHBIN MApaJUIENICHUIIE], KyO https://m.edsoo.ru/

83 Brinykibsie MHOTOrpanHuku. Teopema 1 bubnmnoreka HOK
Diinepa https://m.edsoo.ru/
Beinykieie MHOrorpanHuku. Teopema bubnmoreka [JOK

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1 https://m.edsoo.ru/
MHOTOTPaHHUKHU

85 KontposbHas pabora "MHororpaHHuku" 1
[TonsTHE BeKTOpa HA MJIOCKOCTH U B bu6moteka [IOK

86 1 https://m.ed
IIPOCTPAHCTBE ps://m.edso0.ru/

87 CyMMa BEKTOpOB 1 bubnmnoreka [JOK

https://m.edsoo.ru/

88 Pa3nocTe BekTOpOB 1 bubmmnoreka [JOK

https://m.edsoo.ru/

89 [IpaBuiio napannenenumnena 1 bubmmnoreka [JOK

https://m.edsoo.ru/

90 YMHOXEHUE BEKTOpa Ha YHCIIO0 1 bubnmnoreka [JOK

https://m.edsoo.ru/
Paznosxenue BekTopa mo 6azucy Tpéx bubnmnoreka [JOK

91 BEKTOPOB, HE JIEKALIUX B OJHOM 1 https://m.edsoo.ru/
TUTOCKOCTH

92 CkansipHO€ IpOU3BeIeHNE 1 bubmuoreka [IOK

https://m.edso0.ru/

93 Brruucnenue yriia Mexy BEKTOpamMH B 1 bubnmnoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/

94 [Ipocreiimme 3a1a4u ¢ BEKTOPaMHA 1

95 [Ipocreiimume 3a1auu ¢ BEKTOpaMu 1

96 [Ipocreiime 3a1a4u ¢ BEKTOpaMU 1

97 [Ipocreiimume 3a1auu ¢ BEKTOpaMu 1



https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e88e

98 O06001IeH e 1 cUCTeMaTH3AIHS 3HAHHUHA 1
99 O06001IeH e 1 cCUCTeMaTH3AIHS 3HAHHUHA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 Hroroas koHTpobHAs paboTa 1
102 O06001IeHre 1 cCUCTeMaTH3AIHS 3HAHHHA 1
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /U1 YYHEHUKA

1 Yuebnuk Atanacsu JI.C., bByry3oB B.®., Kagomiies C.b. Maremaruxka:
anredpa ¥ Hayajga MaTeMaTH4YECKOro aHaiusa, reomerpus. ['eomerpus. 10-11

Kjacchl, ba3zoBblit 1 yriy6ieHHbI ypoBHH, [IpocBelienne

METOANUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

Marematuka: anredpa v Hayajaa MaTeMaTHYECKOro aHaJIn3a, FTEOMETPHS.
I'eometpus : 10—11-e kimaccol : 6a30BbIN U YTITyOJIEHHBIN YPOBHU :
MeTon4YecKkre pekoMenianuu K yueouuky JI. C. Atanacsana, B. ®@. byty3oBa,

C. b. Kagomuena u np. — Mockaa : [Ipocsemenue, 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubomoreka [IOK
https://m.edsoo.ru/
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