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PABOYASA ITPOTPAMMA

yueOHoro npeamera « I'eomerpus»

s oOygaromuxest 10 kiacca

Kop:xkeBka 2024



PaGouas mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOTO YpOBHS s
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro OO0IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINN POCCHICKOTO 0OO0pa30oBaHUS.
Peanuzanmsi mporpaMMbl 00ecIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYaroIIuXcsl.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHErO OOIIero
oOpa3oBaHHsi OOYCJIOBIIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABICHUU JIUYHOCTHOTO
pa3BuTusa oOyvaroumxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOW MAaTeMaTHYeCKOU
TPaMOTHOCTH, U3YYCHHUS JAPYTUX yUYEOHBIX AUCUUILINH. PazButre y o0yJarommxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHHM pPEajJbHOrO0 M HJEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTEeMaTUYECKOM HayKoWl SBJIEHMH M MPOLECCOB pEaJbHOTO MHpa, MeECTe
re€OMETPUU B CUCTEME HAYK M POJIM MaTEeMaTUYECKOT0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyalmxcs, a TakkKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX IJs aJanTalvdd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHUs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTb HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIEHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPYyEMOEe TMpPU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U IOCTPOCHUH LIEMOYKHU JIOTHUECKHUX YTBEPIKIECHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIAaTh M ONPOBEPraTh
THIIOTE3bI HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaJbHOrO ObITHS, (opma
OTPaKEHUS OKPYXKAIOIIET0 MHpA, YCIOBHE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHusl  JACWCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOM M TpPYIAOBOM J1€ATEIHHOCTH,
SBIISIETCS OJAHMM M3 NMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa



3amaya (opmMupoBaHHS y OOYYArONIMXCS TPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHust mporpamMmbl ydeObHoro kypca «l'eomerpusi» Ha 06a3zoBOM
ypoBHE 00yueHus — o0O0IIeoOpa3oBaTelibHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOyJarommxcss  4epe3  O0OCeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHMM W JCHUCTBUI,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPOI0JKEHUs 00pa30BaHUs
10 CIEHUAIBHOCTSM, HE CBA3aHHBIM C MTPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YypOBHE NIpelHAa3HAdYeHa JIsl
OOyYaroIMXCcs CPEIHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOTO 001ero oopasoBanus. Takum oOpa3zom, oOydaronuecs: Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTUYECKHUE YMEHHS, CBSI3AHHbBIC
COo crenu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIsi JKMU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHMU MMEIOT BO3MOXKHOCTh M3YYHTh T'€OMETPHUIO Oosiee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHX
3HaHUAX B MPOGHECCUOHAIBHOU JIESITEILHOCTH.

JlocTikeHne 1eTu OCBOCHMSI TMPOrpaMMbl OOECIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpropureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax aBisitoTcs:

1) popMupoBaHuME TPEACTABICHUS O TEOMETPUM KaK 4YacTd MHUPOBOU

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYXKAIOIIUM MUPOM;

2) ¢opMupoBaHUE TPEJCTABICHUS O MHOTOTPAHHUKAX W TEJlaX BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJISIONIUX OMUCHIBATH
Y M3y4aTh pa3HbIC SBJICHUS OKPYXKAIOIIETO MUPA;

3) ¢popmupoBaHuME yMEHHs paclo3HaBaTh Ha YEpPTEkKaX, MOJEIAX U B
peaJbHOM MUpPE MHOTOTPAHHHKH U T€Ja BPalllCHUS;

4) oBlaJieHue METOJaMHU pEelIeHUs 3a7a4 Ha MOCTPOEHUsS Ha M300PaKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

5) dopmupoBaHHE€ yMEHHUSI ONEPUPOBATH OCHOBHBIMU TOHSTUSMH O
MHOTOTPAaHHUKAX U TeJlaX BPAIllEHUsI U UX OCHOBHBIMHU CBOMCTBaMU;

6) OBlaJicHWE  AITOPUTMAaMU  PEIIEHUSI  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHupoBaHUEe yMEHHUS TPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTeIbHBIC
paccyXJeHus B XOJE PCIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MPAKTUYECKUM COJIEPKaHUEM;

7) pa3BuTHE VHTEIJIEKTYaJIbHbIX 51 TBOPYECKUX CIOCOOHOCTEM
OoOy4Jarommxcsi, IMO3HAaBAaTEIbHOW  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIIUICHUS;



8) dhopmupoBanme (byHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIupoBaTh HX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh F'€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PELIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO TIO3HAHMS, M ONpeNeIEHHBIM 00pa30M OpraHM30BaHHAs paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXCsl B Kypce CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHUs 3a7a4 Ha
CO3/JaHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU oOpa3zamu. CoznaHue oOpa3a MPOBOJUTCA C ONOPOM Ha
HarJISIHOCTh, a OIIEpUpPOBaHUE 0O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HaIJITHOCTH, MBICIEHHOT'O U3MEHEHHUSI €70 HCXOJAHOIO COACPIKAHU.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B IPOCTPAHCTBEY, «Teyia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHUSM, HO M MO ToJaM
o0Oy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanne o0pa30oBaHUs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacnpeAci€HHbIM 10 TojJaM OO0yuYeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJIIO/ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOy4alolUuXcs, pacuiupsis U
yrayOnsis e€, o0pasyst MpOUYHbIE MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun orBoautes 2 daca B Henemo B 10 kimacce n 1 vac B
Hezaento B 11 kacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TMOHATUSL CTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCTh, MpocTpaHCTBO. lloHATHE 00 akcmoMaTHyecKom
IIOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMHO€E pacnosnoxeHue NMpsMbIX B IIPOCTPAHCTBE: IIEPECEKAOIINECS, TapAJIICIIBHBIC U CKPEIUBAIOIIMECS TIPSIMBIE.
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE: MAapalICNIbHBIE IPSAMBIE B IPOCTPAHCTBE; NAPaJUIEIIbHOCTh TPEX
NPSAMBIX; MMAPAJUIENBHOCTh MPSMONW M IUIOCKOCTH. YTJIBI C COHANPABJICHHBIMU CTOPOHAMH; YIOJI MEXAY IPSAMBIMU B
npocTpadcTBe. IlapamienbHOCTh IUIOCKOCTEH: IapajulelIbHbIE IUIOCKOCTH; CBOMCTBA MAPAJIIEIBHBIX IUIOCKOCTEM.
[Tpocreiimre npocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPadp, KyO, Napajljiesienune/; IOCTPOCHUE CEUCHU.

[leprieHIUKYIJISIPHOCTD NMPAMOW U IJIOCKOCTHU: NMEPIEHANKYJIAPHBIEC IPSAMBIE B IPOCTPAHCTBE, MPSIMBIE MTAPAIIIIEIbHBIE
U TIEPIECHANKYJSIPHBIE K IUIOCKOCTH, IPHU3HAK MEPIEHAUKYISPHOCTH IPSMOW M IUIOCKOCTH, TEOpPEMa O MPAMOU
NEPIECHINKYJIIPHOW TUIOCKOCTH. YTIJIBI B MPOCTPAHCTBE: YrOJd MEKAY MNPAMOW M IUIOCKOCTBIO; JIBYTPAHHBIA YIOJI,
JIMHEWHBINA yToJl ABYTPAHHOrO yria. IleprneHauKkyisip U HaKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
OpssIMOM 10 IUIOCKOCTH, MPOEKIUs (QUIrypbl Ha IUIOCKOCTb. IlepneHAuKYIspHOCTh IJIOCKOCTEH: MpU3HAK
MEPIEHANKYJISIPHOCTH JBYX IIOCKOCTEN. Teopema o TpE€X MepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOIOTrpaHHUKA, OCHOBHBIC DJIEMEHTbl MHOIOIPAaHHUKA, BBIIIYKJIBIE W HEBBIIIYKJIBIE MHOTOI'DAHHUKY,
pa3BépTka MHOrorpaHHuka. Ilpusma: n-yronpHas nmpusma; 'paHd M OCHOBAHMS IPU3MBI; NpsMas U HAKIOHHAS MPU3MBI;
OOKOBasi M TMOJIHAasg NOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, MNpsIMOYTOJbHBINA MapajiielenuIe]] U €ro CBOMCTBA.
[Mlupamupa: n-yroiapHas NHpaMuja, TPaHU M OCHOBAaHWE NHUPAMU[bI; OOKOBask W TOJIHAS MOBEPXHOCTh MUPAMUIBI;
NpaBWIbHAs W YyCEYEHHAs NUpamMuia. OJIEMEHThl NpU3Mbl W NHUpaMuabl. [IpaBUIbHBIE MHOTOTPAaHHUKHU: TIOHATHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA; ITPAaBWJIbHAS NPU3Ma W NpPAaBWIbHAA NHPAMUIA; IIPABWIbHASA TPEYroJibHAas NUpamMuia U
IpaBWIbHBIN TeTpasip; Ky0. [IpeacraBienue o npaBUiIbHBIX MHOTOTPAHHUKAX: OKTa3p, JoJAeKasAp U ukocasap. CeueHus
MIPU3MBI U IUPAMUBIL.



CuMMeTpHsi B MPOCTPAHCTBE: CHMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOM, MIOCKOCTH. DJIEMEHThl CUMMETPHH B
nUpaMuax, napajuieenune1ax, NpaBuiIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 371eMEHTOB MHOTOTPAHHUKOB: péOpa, nuaroHanu, yribl. [lmomaas OOKOBOM MOBEPXHOCTU M IMOJTHOMN
MIOBEPXHOCTH TPSIMON TMPHU3MBI, IUIOMIAh OCHOBAaHHM, TeopeMa O OOKOBOW MOBEPXHOCTH MpsiMoil mpu3mbl. [lnomans
OOKOBOH MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOM MHpaMHJIBL, TeOpeMa O IIouaau yced€Hnoi nupamuasl. [lonarue o6
00Bpéme. O0BEM MUpaMuUAbl, TPU3MBI.

[Tono6ubie Tena B mpoctpancTBe. COOTHOLICHUS MEKIY TUIOMIAISIMUA MTOBEPXHOCTEN, 00BEMaMH MOT0OHBIX TE.

IINIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOTrPpaMMbl YU4EOHOTO TipeaMeTa «MaTeMaThKa» XapaKTepUu3yrTCs:

I'paknanckoe BocnuMTaHue:

c(hOPMHUPOBAHHOCTHIO IPAKTAHCKOM MO3UIIMKM 00YYaIOIIEeTrocss Kak aKTHBHOT'O U OTBETCTBEHHOT'O WICHA POCCUICKOTO
o01ecTBa, MPEICTaBICHUEM O MaTEMAaTHYSCKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHHUH, MPOIETYP
rpakJIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMU HUHCTUTYTaMHU B
COOTBETCTBHUU C UX PYHKIMSIMU U Ha3HAYECHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO POCCHUICKON TPaXTAHCKOW HWICHTUYHOCTH, YBAXKEHUS K TMPOIUIOMY H HACTOSIIEMY
POCCHICKOM MaTE€MaTUKH, ILIEHHOCTHBIM OTHOIICHHUEM K JOCTHMIXKEHUSIM POCCHUMCKMX MATEMATHKOB W POCCUHUCKOH
MaTeMaTHYECKON IIKOJIbI, K UCIOIb30BaHUIO 3TUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JIlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOr0 TMOBEJACHHS, CBSI3aHHOTO C IPAKTUYECKAM NPUMEHEHUEM JIOCTHXKEHUW HAYKH U JEATEIBHOCTBIO Y4YEHOTO;
OCO3HaHMEM JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMBOIO OYAYIIEro.

JcTeTHYeCKOe BOCIIUTAHHE:



ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOUas ICTETUKY MaTEeMaTHYECKHX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad,
pEelIeHNH, PacCyKACHUI; BOCIIPUUMYUBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3JINYHbIX BUJOB UCKYCCTBA.

Pu3nyeckoe BOCIUTAHKE:

c()OPMUPOBAHHOCTBHIO YMEHUSI IPUMEHATh MaTEMaTUUECKHE 3HAHUS B MHTEpECAX 30pOBOro U 0€30macHoOro oopasa
KU3HU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryispHas ¢u3NYecKass AaKTHUBHOCTH); (PU3NYECKOTO COBEPIICHCTBOBAHMSA, NPU 3aHATUSAX CIOPTUBHO-
03JI0POBUTEIBHOM AEATEIBHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHUEM IIEHHOCTH TPYJ0JIIO0US; HHTEPECOM K Pa3IMYHbIM cepaM MpodheccrnoHalIbHOM
JESTEIbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOM W €€ MPHIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOp Oymyliei
npoeccun M peasu30BbIBATh COOCTBEHHbBIE >KU3HEHHBIE IUIaHBI; TOTOBHOCTBIO M CIHOCOOHOCTBIO K MAaTeMaTH4YECKOMY
00pa3oBaHMIO UM CaMOOOPa30BaHMIO Ha MPOTSKEHUU BCEU KU3HHU; TOTOBHOCTHIO K AKTUBHOMY YYAacTHIO B PEIICHUU
IIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKONU HAIPABIEHHOCTH.

JIKOJIOTHYECKOe BOCIINTAHHUE:

c(OPMHPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYPhl, IOHUMAHUEM BIUSHUS COLUATBHO-2KOHOMHYECKHUX IMPOILIECCOB Ha
COCTOSIHUE€ NPHUPOAHOM M COLUMAIBHOM Cpeabl, OCO3HAHMEM TJ00aNBbHOTO XapakTepa SKOJOTMYECKHX MpooIieM;
OpUEHTallUed Ha MPUMEHEHHWE MaTEeMaTHYEeCKUX 3HAHWM JUIsl pelieHus 3agad B 00JacTH OKpPY’KalIIed Cpelbl,
IIJIJAHUPOBAHHUS IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IOCIIEACTBUM I OKPYXKAIOIIEH CPEBI.

IleHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH U
OOILIECTBEHHON MPAaKTUKW, MOHUMAHMEM MAaTEMaTU4YECKOM HAyKH Kak c(epbl YeIOBEUYECKOW AESTENbHOCTH, ITANoOB €€
Pa3BUTHS ¥ 3HAYMMOCTH U1 Pa3BUTH LUBWIM3ALKH; OBJIAJACHUEM S3bIKOM MAaTEMAaTHUKA M MaT€MAaTUYECKOM KYJBTYPOHN
KaK CPEACTBOM IIO3HAHMSA MHUPA; TOTOBHOCTBIO OCYIIECTBIIATH IIPOEKTHYIO H HCCIEIOBATENBCKYIO JESITEIBHOCTD
VWHIVBUAYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI



MeranpenMeTHbIE PE3yNbTaTbl OCBOEHUS NPOrpaMMbl ydeOHOro mnpeamera «MaTemaTuka» XapakTEepH3YHOTCS
OBJIAJICHUEM YHUBEPCAIBHBIMU HO3HAGAMETbHBIMU OCUCMBUAMU, YHUBEPCATLHBIMU KOMMYHUKAMUSHLIMU OeUCMBUAMU,

VHUBEPCATIbHBIMU PE2YTISIMUGHBIMU OCUCMBUSIMU.
1) YVuusepcanvuvie noznasamenwvhuile oeticmsus, obecneuusarom Gopmuposanue 6a308vbix KOSHUMUBHBIX NPOYECCO8

06yqai0w;uxc;1 (oceoeHue Memooo8 NO3HAHUS OKpyaJicarouieco mupa, nNpPpuMeHeHue J10cU4eCKuXx, UCCe006amMenbCKux

onepayuil, ymeHui pabomams ¢ uHpopmayueti).
ba3oBble jornueckue aAeiicTBUA:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIEC NPU3HAKM MATEMaTUYECKUX OOBEKTOB, MOHSATUH, OTHOLIEHHM
MEXIy TMOHATUAMHU; (GOPMYJIMPOBATh ONPEICIICHUs NOHATUN; YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIacCU(pUKALMU, OCHOBaHMSI JJIsl 000OIIEHNS U CPaBHEHUS, KPUTEPUHU IPOBOIUMOI0 aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUpOBaTh M NPeoOpa3oBbIBATh CYXACHHS: YTBEPAUTEIbHBIE U OTPULATEIbHBIE,
€IMHUYHbIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUs B (pakTax, JaHHBIX, HAOIIOJCHUSIX U
YTBEPKJICHHUSX; ITPEAJIaraTb KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JienaTb BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HMHAYKTHBHBIX YMO3AKIIOYEHUH,
YMO3aKJIFOUCHUH 10 aHAJIOTUH;

MPOBOJUTH CAMOCTOATENBHO JI0KA3aTENbCTBA MAaTEMaTHUYECKUX YTBEPKICHUA (IpsiMble W OT MPOTHUBHOIO),
BBICTpauBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPBI M KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CY)KJICHUS U
BBIBOJIBL;

BBIOMPATH CIIOCO0 perieHus yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHMS, BRIOMpaTh Haubosee
NOAXOSIINNA ¢ YUETOM CaMOCTOSATENbHO BbIIEIEHHBIX KPUTEPHUEB).

Bba3oBnlie ucciienoBarejbLCcKue 1eHCTBUA:

WCIIOJIb30BaTh  BOIMPOCHl KaK HCCIEAOBATEIIbCKUNA HMHCTPYMEHT TO3HAHUA, (OPMYIHPOBATH BOMPOCHI,
dbuKcupylonme MpPOTUBOpPEYHE, MPOOJIeMy, YCTaHABIMBAaTH HCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUI0, MHEHHE;



IPOBOJUTH CAMOCTOATEIHHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIEAOBAHUE IO YCTAHOBJICHHIO OCOOCHHOCTEM
MaTeMaTUYECKOTr0 OOBEKTa, SIBJIICHUSI, MPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMU, SIBICHUSMH,
IPOLIECCAMH;

CaMOCTOATENbHO (opMynupoBaTh OOOOIIEHHS W BBIBOJALI 1O pe3yJbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
UCCJIEIOBAHMUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IICHHUI;

MIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE IPOIECCA, 4 TAKXKE BBIJIBUTATh MPEANOI0KEHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISBJIATH J1e(pULUTHI MH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIIPOC U JUIs pEIICHUS 3a/1a4H;
BbIOMpaTh MH(GOPMALMI0O M3 HCTOYHUKOB pAa3IMYHBIX THUIIOB, AaHAJIW3UPOBaTh, CHUCTEMATU3UPOBATh U
MHTEPHPETUPOBATH MH(OPMALIMIO PA3IMYHBIX BUAOB U (POPM IPEICTABIICHNUS;

CTPYKTYPHUPOBATh HHPOPMALIKIO, IPEACTABIATh €€ B pa3IMUHbIX (PopMax, WILTIOCTPUPOBATH IPaPUUECKU;
OLIEHUBATh Ha1EKHOCTh MH(OPMALIUK IO CAMOCTOSATENBHO C(HOPMYJINPOBAHHBIM KPUTEPUSIM.

2) VHuseepcanvnuvie KomMmyHuxamugHwle Oelicmsus, 006ecneyusarom cQoOpmMuUpoBaHHOCMb COYUAILHBIX HABLIKOSG
00yYaruuxcs.
OO0uenue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJIEHUS B COOTBETCTBUHU C YCJIOBHUSIMU W LEISIMU OOUIEHUS; SICHO, TOYHO,
IPaMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS 110 XOAY PELICHUS
3a71a4M, KOMMEHTUPOBATH MOJIYYCHHBIN PE3YJIbTAT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOil TeMbl, MpOOJIEMBbl, pelaeMoil 3aaayu,
BBICKA3bIBATh WJICH, HAILICJICHHBIE HA TOWUCK PEMIEHUS; COIMOCTABIATh CBOM CYXKICHHS C CYXIACHUSAMHU NPYTUX
YYaCTHUKOB JMajiora, oOHapyXMBaTh Pa3lIMyUe€ W CXOJICTBO MO3UIMI; B KOPpPEKTHOW ¢opMme (popMyIupoBaTh
pa3HOrIacus, CBOM BO3PAXKEHU,

MPEICTABIIATh PE3YJIbTATHI PEIICHUS 3a/1auH, SKCIIEPUMEHTA, UCCIICOBAHUS, MPOCKTA; CAMOCTOSATEILHO BEIOMPATH
dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEHN ayIUuTOPUH.

CorpyaHu4ecTBo:



NOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHOW W WHIUWBHUIYAIbHOW pabOThl MpU PEHICHUH YYEOHBIX
3a/ay; NPUHUMATh LEJb COBMECTHON JEATEIBbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM palOThI,
pacmpenenaTb BHIbI paldoT, TOTOBapHUBAThCA, OOCYXJAaTh MPOIECC M Pe3yibTaT padoThl; 0000MATh MHEHUS
HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboThl (0OCYyKIeHUs, 0OMEH MHEHUMH, «MO3TOBbIE IITYPMbD» U HHbBIC);
BBITMIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JACUCTBUA C APYTMMHU YJICHAMH KOMAaH/bI; OICHUBAThH
KayeCTBO CBOETO BKJIA/a B OOLIUI MPOAYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS.

3) Vuusepcanvuvie pecynamuensie oeticmsus, obecneyusaom Qopmuposanue cCMolClo8blX YCMAHOBOK U HCUSHEHHBIX

HABLIKOB IUYHOCTIL.
Camoopranusamnus:

COCTaBJISITH IUIAH, ITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pEHIeHUs ¢ y4ETOM UMEIOIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMHU ITO03HABATEIBHOM pEepIEKCHU KaK OCO3HAHMS COBEPIIACMBIX JEUCTBUH M MBICIUTEIBHBIX
MPOIIECCOB, WX PE3yJIbTaTOB; BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTpPOJISA Mpolecca U pe3ysbTara
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh MIPU PEIICHUH 3a7a4l, BHOCUTh KOPPEKTHUBBI B JESITEIbHOCTD
Ha OCHOBE HOBBIX OOCTOSTEIIBCTB, JAaHHBIX, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa LIEJIU U YCIOBUAM, OOBSICHATH MPUUYUHBI JTOCTUKEHUS WU HEAOCTHKCHHUS
PE3YIbTATOB JIEITEIHLHOCTH, HAXOUTh OIIMOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATBI

10 KIIACC

OnepupoBaTh MOHATUAMU: TOUYKA, PAMasi, IIIOCKOCTb.



[IpuMeHsATh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUSA U3 HUX MPU PELIEHUN T€OMETPUUECKUX 3aa4.

OnepupoBaTh NOHATUSMHU: MMAPATUIETBHOCTh U NEPIICHIUKYIISIPHOCTD MPSMBIX U INTIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacioio;KeHUE MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YroJl, TpaHu JIBYTPAHHOIO yTiia, peOpo ABYTPaHHOTO YIJia; JTUHEHHBIN yromi
JIBYIPaHHOTO yTJia; rpaJyCcHas Mepa ABYIPaHHOIO yrija.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbIII MHOTOIPAHHUK, 3JIEMEHTHl MHOTOIPAHHHKA,
MPaBWIbHBIA MHOTOTPAHHHUK.

Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (TTUPAMUIA; IPU3Ma, MPSMOYTOJIbHBIN MMapajuiesenumnes, Kyo0).

KnaccuduimpoBatb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS Mg KiacCU(UKAIUMU (BBIMYKJIbIE W HEBBIMYKIIbIC
MHOTOTPaHHUKH; TTPABUIILHBIE MHOTOTPAHHUKH; MIPSIMbIE M HAKIIOHHBIE TIPU3MBI, TapaslIeTICTUIICIbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEOB.

CTpouTh CeueHUss MHOTOTPAaHHUKOB METOJOM CIIEJIOB, BBINOJHATH (BBIHOCHBIE) IIJIOCKME YEPTEXH W3 PUCYHKOB
IPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

PemaTpe 3aaun Ha HaXOXKIEHUE T'€OMETPUYECKUX BEJIMYMH MO 00pasliaM WM aJlropuTMaM, MPUMEHSS U3BECTHBIE
aHAJIMTHUYECKUE METOJbI MPU PEIICHUN CTAaHAAPTHBIX MATEMAaTHUYECKUX 3a/1a4 Ha BBIUMUCIECHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, OT TOUKHU JI0 IMIIOCKOCTH, MEK]TY CKPEIIMBAIOLIUMUCS MPSMBIMHU.

Pemarp 3aaun Ha HAXOXKJEHHE M€OMETPUUECKUX BEJIIMYMH MO 0o0pasliaM WIM aJrOpuTMam, IPUMEHSsST U3BECTHBIE
AHAJIUTUYECKUE METOAbl MPU PEIICHUH CTaHAAPTHBIX MATEMaTUYECKUX 3a7ad Ha BBIYUCIEHUE VYIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS MPAMBIMUA, MEXAY MPSMOM U INIOCKOCTBHIO, MEXKIY MJIOCKOCTSIMH, IBYTPAHHBIX YTIJIOB.

Beruncnars 00BEMBI U TIJIOMIAIM MOBEPXHOCTEH MHOTOTPAHHHUKOB (MpU3Ma, MUpaMujia) ¢ IpUMEHEHUEM (HOpMYyIT;
BBIUUCIISTH COOTHOIICHUS MEXY IUIOIIAIIMU TOBEPXHOCTEHN, 00bEMaMU MOIOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTth MOHATUSMU: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCb U IUIOCKOCTh CUMMETPHUM; LIEHTP, OChb U
IUIOCKOCTh CHMMETPHUH (PUTYPBI.

N3BnekaTh, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH MH(POPMAIIHIO O MTPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax,
IPE/ICTABIICHHYIO Ha YEPTEKAX U PUCYHKAX.



[TpumeHsTh TeOMETpUYECKUE (PaKThI AJISI PEUICHHUs] CTEPEOMETPUUECKUX 3a/1ay, MPEIIoaraloiiX HECKOJIbKO IaroB
peleHus1, eclii YCIOBHsI IPUMEHEHHS 3a/1aHbI B sIBHOU (hopMme.

[IpyMeHATE TPOCTEMIIME NPOrPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHCTEMBI IPU DPELICHUH
CTEPEOMETPUYECKHUX 3aaU.

[IpuBOANTH IPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IIPUPOJE U KU3HHU, PACIIO3HABATD IPOSBICHNUE 3aKOHOB
T€OMETPUU B HCKYCCTBE.

[IpyMEHATh MOJy4EHHBIE 3HAHUSA HA IPAKTUKE: aHAIW3UPOBATH pPEAJbHBIE CUTYyallMH W IPUMEHATH U3YYCHHBIE
HNOHATHA B MPOLECCe IOMCKA PELIEHUS MaTeMaTHYeCKd CPOPMYIUPOBAHHOM NpoOIEMBbl, MOJEIUPOBATh pealbHbIE
CUTYyallUd Ha SI3bIKE I'€OMETPHUU, HUCCIIEN0BATH IOCTPOCHHBIE MOJEIU C HCIOIb30BAaHUEM I'€OMETPUYECKUX IMOHATUH U
TEopeM, amnmnapara aareOpbl; pelmaTh NPaKTUYECKUE 3aa4u, CBSI3aHHBIE C HAX0K/IEHUEM T€OMETPUUYECKUX BETUUHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBaHue pa3/ieioB U TeM (undposBbie)
Kourpoabnbie | IlpakTnueckue
n/n NporpamMmbl Bcero 6 P o0pa3oBaTe/ibHbIE
padoTsbI padoTbI pecypesi
bu6nuorexa [IOK
1 Beenenue B crepeomerpuro 10 https://m.edsoo.ru/1c209e37
[IpsiMbIe ¥ TIIOCKOCTH B IPOCTPAHCTBE. bubnmnoreka [JOK
2 . 12 1
[TapannenbHOCTh MPSMBIX U INIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [leprieHAUKYIAPHOCTD MPSIMBIX U 12 bu6muoreka [JOK
TJIOCKOCTEN https://m.edsoo.ru/1¢209e37
bubanoreka IJOK
4 Vsl Mexay NPSMBIMHU U IJIOCKOCTSIMHU 10 1 https-//m.edsoo.ru/1¢209¢37
bubanoreka IJOK
> MuororpanHmicH 1 ! https://m.edsoo.ru/1c209e37
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 bubnuotexa [JOK



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

https://m.edsoo.ru/1¢209e37

HOBTOpeHI/ICZ CCUCHUA, paCCTOAHUA U YIJIBI

bub6nmoreka [IOK
https://m.edsoo.ru/1¢209e37

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka
n/n yp Bcero Konrponsneie | lpakTuieckne H3yuyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TOHSTUSI CTEPEOMETPUU:
TOYKa, MpsiMas, MII0CKOCTh,
npoctpaHcTBo. IIpaBuiia
1 1/1506 E)KSHI/I}I Hapnc Kax: 1 bubmaorexa IJOK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TUIOCKOCTEH,
NapajuIeIbHbIX IPSIMbIX (OTPE3KOB),
CepeuHbI OTpe3Ka
ITonsaTus: nmepecexaronecs
2 ILIOCKOCTH é)e eCeKaromnuecs npsamas 1 bubmiorexa IJOK
- 11ep p https://m.edsoo.ru/2d8a9¢99
U IIJIOCKOCTH
IlonsTus: nepecekaronuecs
3 IUIOCKOCTH 1fe eceKaroluecs npsamas 1 Brbmmozexa [IOK
» TIep p https://m.edsoo.ru/db685e73
H TIJIOCKOCTH
3HaKOMCTBO C MHOT'OI'paHHUKaMH,

4 n300pa’keHre MHOTOTPAaHHUKOB Ha | bubnnorexka [JOK
PUCYHKaX, Ha IPOEKIMOHHBIX https://m.edsoo.ru/a63959%d
yepTekax
HauanbHble cBegeHUs 0 KyOe 1

5 MUpaMHUe, UX pa3Bé TKI/IZI MOJIeHN 1 Brbmrotexa [IOK

P » 11X PasBep ‘ https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
HauansHble cBeeHUs 0 KyOe U
6 OupaMuae, ux pa3peé TKI/I?/I MO 1 Bubmaorexa IOK
P > 11X paspep ' https://m.edsoo.ru/3d8ffd32
CeueHusi MHOTOIPaHHUKOB



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

[TonsATHe 06 aKCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPUU:

bu6mmoreka [IOK

7
aKCUOMBI CTEPEOMETPUHU U CIIEACTBUSL https://m.edsoo.ru/OccScdfe
W3 HUX
[TonsiTre 06 akcCHOMaTHYECKOM

2 MMOCTPOEHUH CTEPEOMETPUU: bubnnoreka [HOK
aKCHOMBI CTEPEOMETPHUU U CIIEACTBUSA https://m.edsoo.ru/239c8cb4
W3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
IIOCTPOEHUHU CTEPEOMETPUM: bubnnoreka [JOK

9
aKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS https://m.edsoo0.ru/65c6b106
W3 HUX
[TonsiTue 06 akcMOMaTUIECKOM

10 IIOCTPOEHUU CTEPEOMETPUMU: bubnuorexa [JOK
aKCUOMBI CTEPEOMETPHUHU U CIIEACTBUS https://m.edsoo.ru/258fc245
W3 HUX
B3anMHOe pacnionokeHue npsMsIx B

1 IIPOCTPAHCTBE: NepeceKarouecs, bubnnorexka [JOK
napajjIeJIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsSMBbIE
[TapamrensHOCTh IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!

12 rapajuieibHbIE 1I1) ;IMI;e B bubmorexa [JOK

P P ) https://m.edsoo.ru/93ad36b3

MIPOCTPAHCTBE; MAPaJUIEIIBHOCTD TPEX
MPSAMBIX
[TapamiensHOCTh IPSIMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE: bubnnorexka [JOK

13 o
[TapauienbHOCTB IPSIMOU U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH

14 VYTI1BI ¢ COHANpaBIeHHBIMU bubnmoreka [JOK

CTOpPOHAMHU

https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

15 Yron Mexay npsMbIMHU B bubnnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamenbHOCTB IIOCKOCTEN: bubnuoreka [IOK
napajuielibHbIE TIOCKOCTHU https://m.edsoo.ru/2e18{255
13 CBoiicTBa mapasiebHbIX bubnmoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/e504d656
IIpocreiimme mpocTpaHCTBEHHBIE
19 (bII;r bl HA HJ'IOI())KOCI?H/I' TeTpa’ bubmmorexa [JOK
M ’ padp, https://m.edsoo.ru/4a28dc02
KyO, napajuiesenumnes
. bu6mmorexa [IOK
20 IocTpoerne ceuenmii https://m.edsoo.ru/1d434d0f
. bu6mmorexa [IOK
21 IocTpoerne ceuenmii https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
"[Ipsimble M TUIOCKOCTH B bubnnorexka [JOK
22
npocrpancTse. [lapamiensHOCT https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U MJI0CKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOUN U
23 HJI(I))CKOCHTH'}l;e I;IGH UK IJ)'IS{ HbIE bubmmorexa [OK
- FICPHCHIRYILAD https://m.edsoo.ru/b19f6a5d
IIPsIMBIE B IPOCTPAHCTBE
24 [IpsimMble mapasienbHble U bubnnorexka [JOK
NEPIIECHANKYIIIPHBIEC K IIIIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsiMble napaienbHele U bubnnoreka [JOK
25
MEPIEHINKYIISIPHBIE K TIJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJIspHOCTH bubnnoreka [JOK
MPSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHuKyISpHOCTH bubnuorexa [IOK

MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/79165d15



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
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Teopema o npsimoit

bu6mmoreka [IOK

28
MEPIEHANKYISPHON NIJIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema o npsmoit bubnuoreka [IOK
MEPIEHANKYISIPHON NIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnuoreka [IOK
MEePNEeHANKYISPHON MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[TepieHAMKYSAp U HAKIOHHBIE:
31 aCI::TOSIiI/ICYOT IT)OIH(I/I 710 TJIOCKOCTH bubmiorexa LOK
P ’ ’ https://m.edsoo.ru/33¢477d3
paccTosiHue OT MPSMOM JI0 IMIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:
32 anCTOﬂfII/ICYOT 1;0111(1/1 JI0 TUIOCKOCTH bubmorexa HOK
P . ’ https://m.edsoo.ru/66fefadd
paccTostHuE OT NMPSAMOM J0 MIIOCKOCTH
[lepnienquKymnsip U HaAKJIOHHBIE:
33 a(i:TO}IiI/IGYOT IT)OIH(I/I 0 IIOCKOCTH bubmorexa LIOK
P fl ’ https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT MPSMOM JI0 IMIIOCKOCTH
[lepnenauKynsp U HAKIOHHBIE:
34 aCIZ:TOﬂiI/IeyOT 1;0111(1/1 0 TJIOCKOCTH bubmiorexa HOK
p f,l i https://m.edsoo.ru/dbee22bc
paccTositHuE OT MPSAMOM J0 MIIOCKOCTH
35 VYTIBl B IPOCTPAHCTBE: YTOJ MEXKIY bubnunorexa [JOK
MIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN YIroJl, JMHEHHBIA Yroi bubnnorexka [JOK
JIBYTPAaHHOIO yIja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN YIroJl, JMHEHHBIA Yroi bubnnorexka [JOK
IBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed
[lepneHuKyISIPHOCTD MIOCKOCTEM:
38 5§ £3Ha1<ﬂ neynefl UKVIISIPHOCTH /1B Bubmiorexa [IOK
P Vp AHIY AP yx https://m.edsoo.ru/ec3e2da3
MIJIOCKOCTEMN
[lepneHUKyISPHOCTB MIIOCKOCTEM:
PLICHTIYTAp bubmuorexa [JOK
39 MPU3HAK NEPIEHAUKYISIPHOCTH IBYX

IJIOCKOCTEN

https://m.edsoo.ru/ed9e2a8e
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[leprnieHAMKYASAPHOCTD IIOCKOCTEM:

bubmuoreka [JOK

40 OpHU3HAK NEPIEHANKYIIPHOCTH 1B
P up JHKYIAD FBYX https://m.edsoo.ru/ba75dc57
IIOCKOCTEN
41 Teopema o0 TpEX EPHEHIUKYIIIPAX Enbmiorexa IOK
p p P yp https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX EPHEHIUKYIIIPAX Brbmzorexa LIOK
p p P yip https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX NMEPHEHIUKYIIIPAX Brbmzorexa LIOK
p pex 1ep yip https:/m.eds00.ru/9f246736
KoHnTtponbHas paboTa mo temam
44 "[leprieHAUKYASAPHOCTD NPAMBIX U bubnnoreka [JOK
mockocTeil" u "YTibel MexXy https://m.edsoo.ru/5b971ef3
MPSAMBIMH U TIJIOCKOCTAMU"
[TonsiTe MHOTOTpaHHUKA, OCHOBHBIE
9JIEMEHTHI MHOTOI'paHHHKA,
45 BBIITYKJIBIE U HeBI)IIl)I JIbIE Bubmaorexa IJOK
y yK,, https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOT'OTpaHHUKa
[Ipu3ma: n-yronbHast npu3Ma; rpaHu
46 Y OCHOBAHUS IIPU3MBIL; IIpsiMast U bubnnorexka [JOK
HaKJIOHHAs MMPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCTh IPU3MBbI
A7 [Tapannenenurnen, TpsMOYTOJIbHBII bubnunorexa [JOK
MapaJuleenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuja: n-yroiapHas nupaMmua,
I'paHu ¥ OCHOBAaHHE ITUPAMHIBL;
48 6F(;KOBa$I U TIOJIHAsA HOBS XHOCTD BrbmroTexa IOK
P .. https://m.edsoo.ru/fblcd0as
MUPaMU/IbI; TPABWIbHAS U yCEUEHHAS
nupamuaa
b K
49 [IpaBunbHbIE MHOTOTPAHHUKH: nomotexa O

https://m.edsoo.ru/074c8865
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HOHSTUE TPABHIBHOTO
MHOTOTPaHHHKA; IPaBUIIbHAS IPU3Ma
U [IpaBUJIbHAS TUPAMUJIA;
HpaBHIbHAS TPEYTOJIbHAS MUPAMUIA
Y TIPAaBWIIbHBIN TETpa’ap; Kyo

IIpencrasnenue o MpaBUIBHBIX

bubmuoreka [JOK

50 MHOTIOIpaHHHKAaX: OKTad
p AP, https://m.edsoo.ru/a0fddSbf
JOACKASIP U UKOCAP.
CummMeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIBHO TOUYKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI bubnuoreka [IOK
51
CUMMETPUM B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napasiesienuienax, NpaBUIbHbIX
MHOTOTpaHHUKAX
Brraucnenmne 371¢eMeHTOB
52 MHOTOIPaHHHUKOB: pEOpa, TMaroHaian Brommozexa [OK
p - beopa, ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomanas 60KOBOI MOBEPXHOCTH U
MOJHON MOBEPXHOCTU MPSIMOi
53 MPHU3MBI nnoilazu) OCHOI:}aHI/Iﬁ Brbmmozexa [IOK
PHSMBL, 3 ’ https://m.edso0.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
MIPSAMOY IIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH NMPABUILHOMN
54 o aIIz/II/II[bI TeopeMa O ILJIONIA Brbmrozexa [OK
PaMuIpl, Teop . https://m.eds00.ru/5603¢30b
OOKOBOI OBEPXHOCTH YCEUEHHOM
MTAPAMUIBI
55 KonrponsHas pabora no teme bubnnoreka [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
. bubnuorexa IIOK
56 ITousitne 06 00BEME &

https://m.edsoo.ru/7ad0020b
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bu6mmoreka [IOK

37 O0bEm mpami et https://m.eds00.ru/235171b3
N bubnmoreka [JOK
58 O0bEm mpamiu et https://m.edsoo.ru/f47dfefd
" bubnmoreka [JOK
>9 OOLEM mpavu b1 https://m.edso0.ru/79¢10312
" bubnmoreka [JOK
60 OOLEM mpau b1 https://m.edsoo.ru/2faadc3f
N bubnuorexa [JOK
01 O0bEm npr3MbI https://m.edsoo.ru/79853608
" bubnuotexa [JOK
62 O0bEm npr3vbl https://m.edsoo.ru/1e053890
" bubnuorexa [JOK
63 O0bEm npH3Mbl https://m.edsoo.ru/482d3f51
64 KonTponbhas padota no teme bubnuoreka [IOK
"O6bEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, o6o0IIEHNE
65 CUCTEMAaTU3ALIMs 3HAHUMN. bubnnorexa [JOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, o6o0IIEHNE
CUCTEeMAaTH3alusl 3SHAaHHH.
Boluncrienune pacCTosHUN: MEXIY Bu6morexa LIOK
66 ABYMA VT OHIKaMH, OT TOHKH 10 https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH,
MEXIY CKPEIMBAIOIIUMUCS
MPSMBIMA
bubnuotexa [JOK
67 Hrorosast koHTpoIbHAs paboTa hitps://m.c dSO(L)Iru 159146bc0
bubnnorexa [JOK
68 [ToBTOpeHme, 0600IIEHNE ubmaoTeKa I

https://m.edsoo.ru/56765e8b
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CUCTEMAaTU3alMsl 3HAHUMH.
Beruucnenue yrios: Mexay
CKPEILMBAIOIIUMHUCS IPSIMBIMH,
MEXy IPSAMOH U INIOCKOCTBIO,
JBYI'PaHHBIX YIJIOB, YIJIOB MEXIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




YUYEBHO-METOJINYECKOE OBECIIEUEHHUE
OBPA3OBATEJBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHAIN3a, TeOMETPHSL.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., Byry3oB B.®., Kagomues C.b. u
npyrue, AxunoHepHoe oo6mectBo «M3natensctBo «IIpocsemenuey
METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Nuenckas M. A. I'eomeropust. Kontponbnsie pabotsl. 10 -11kmacc: yueo.
nocobue st 061eo0pa3oBaT. opranu3zanuii: 6a3osbiil yposenb / M.A. NueHckas.
- M. : IIpocsenienue. 2019

2. Nuenckas M. A. I'eometopusi. CamocTtositenbabie padboThl. 10 kinacc: y4eo.
nocobwue s o61eodpa3oBaT. opranuzaiuii: 6a3oBelil ypoBeHb / M.A. MueHckasl.
- M. : IIpoceenienue. 2018

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. OTKpbITHINM OaHK 3aaHMi 10 MaTeMaTuke www.fipi.ru

2. ®enepalibHBIN LIEHTP TECTUPOBAHUSI WWW.rustest.ru

3. Pemry EI'D https://ege.sdamgia.ru/
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