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MOACHUTEJIbHAS 3AIIUMCKA

Pabouast mporpamma yueb6HOTo Kypca «I'eomerpus» 6a3oBoro ypoBHs s odydaronuxcs 10
—11 kmaccoB pa3paboraHa Ha ocHoBe @elepalbHOTO TOCYJIAPCTBEHHOIO 00pa30BaTEIBHOTO
CTaHJapTa CpeaHEro ooOmero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
NOpeIbSBIsSEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHMIO, M TPAaJULIMNA pPOCCHHCKOro 0O0pa3oBaHUS.
Peanuzamus nporpammbl 00ecriedrBaeT OBIaICHUE KIFOYEBBIMUA KOMIETCHIIUSIMHU, COCTABISIONTUMHI
OCHOBY JUIS CaMOpPa3BHTHS M HENPEPHIBHOTO 00pa30BaHUs, LEJIOCTHOCTh OOIEKYJIBTYPHOTO,
JMYHOCTHOTO M TMO3HABATEIHLHOTO PA3BUTHS IMYHOCTH O0YUAIOIINXCS.

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpPHH Ha YPOBHE CpEIHEro o0mero oOpa3oBaHUs
00yCIIOBJIEHA TMPAKTUYECKOW 3HAYUMOCTHIO METAlpeIMETHBIX M MPEAMETHBIX pPe3yJIbTaTOB
0o0ydeHHs TEeOMEeTpUU B HANpaBICHUH JIHYHOCTHOTO Pa3BUTHs 0O0ydaromuxcs, (GpopMupoBaHUSL
(GYHKIIMOHATBPHOW MaTeMaTU4eCKOW TPaMOTHOCTH, W3YYEHHUs JPYTHMX Y4eOHBIX JUCIHILTUH.
PazButne y oOydaromuxcss NpPaBUIBHBIX TPEACTABICHUNA O CYIIHOCTH U TMPOUCXOXKICHUU
reOMETPUUECKUX a0CTPaKIMiA, COOTHOIIEHHH PEaTbHOTO W HJICANBHOT0, XapaKTepe OTPaKEHHS
MaTE€MaTHYECKOW HAyKOW SIBJICHUH W IIPOLIECCOB PEaJbHOTO MHpA, MECTE€ N€OMETPUHU B CUCTEME
HAyK M POJIM MaTEMaTHYECKOTO MOJICIMPOBAHUS B HAYYHOM TIO3HAHUH H B TIPAKTHKE CIIOCOOCTBYET
(OpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YUAIIUXCS, @ TAK)KE KAYeCTB MBIIIJICHHS, HEOOXOTUMBIX
JUTSL aJanTalii B COBPEMEHHOM O0IIIEeCTBE.

'eomeTpus sBHsieTcss OAHMM U3 0a30BBIX MPEAMETOB HAa YpPOBHE CPEAHEr0 OOLIero
o0Opa3oBaHus, TaKk Kak oOecredyrBaeT BO3MOXKHOCTh M3YYEHHUS KakK JUCLHUIUIMH €CTeCTBEHHO-
HAYYHOW HAIMPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbIIIeHHE, (HOpMUpyeMOe MPHU U3yUYSCHUH 00YYarOIUMUCS TOHATHIHHBIX OCHOB
T€OMETPHH U MOCTPOSHHUH LEMOYKH JIOTUYECKUX YTBEP)KACHUH B XO/€ PEIICHHS T€OMETPUIECKUX
3aja4, yMEHHE BBIJBUTATh M OINPOBEPraTh THIIOTE3bl HEMOCPEACTBEHHO WCIIOIB3YIOTCS IPH
pEIIeHUH 3a/1ad €CTECTBEHHO-HAYYHOTO IMKJIa, B YaCTHOCTH M3 Kypca (DHU3HKH.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE MIPAeT CYHIECTBEHHYIO POJib BO BceX 00JacTsxX
JeSITEeNIbHOCTH uesoBeka. OpueHTalus 4ejJoBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €T0 COLMAIBHOIO OBITHS, (JOpMa OTpaXKeHUs OKPYXKAIOIIEro MHUpA, YCIOBHE YCIEUIHOTO
MO3HAHUS U aKTMBHOTO IpeoOpa3oBaHus JeiicTBUTENbHOCTH. OnepupoBaHie MPOCTPAHCTBEHHBIMU
oOpazaMu 0OBEIMHSET pa3Hble BUAbI y4eOHOW M TPYJOBOH AEATENBHOCTH, SBISETCS OJAHUM W3
po¢eCCHOHATIFHO BaKHBIX KaYeCTB, TIOATOMY aKTyalbHa 33j1a4a (JOPMUPOBAHHSA y 00yUYarOMIUXCS
MIPOCTPAHCTBEHHOT'O MBINUICHUS! KaK Pa3sHOBUIAHOCTA OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO
KOMITOHEHTa B TIOATOTOBKE K MPAKTHYECKOH JESITETPHOCTH IO MHOTHM HATPaBJICHUSM.

Ilenb ocBOeHUs MporpamMmsbl yuebHoro kypca «l'eomeTpus» Ha 0a30BOM ypOBHE O0yUYEHHS —
oOmreo0pa3oBareTbHOE U OOILIEKYJNBTYpPHOE pa3BUTHE OOyd4aroluxcs dYepe3 oOecreueHue
BO3MOYKHOCTH HPUOOPETEHUs] W HCHOJIb30BAHUS CHCTEMAaTHYECKMX TI'€OMETPUYECKHUX 3HAHUM U
NeHCTBUH, CIeU(PUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOJOJIKEHUs 00pa30BaHUs I10
CIELMAIBHOCTSIM, HE CBSI3aHHBIM C MIPUKJIIAJIHBIM UCTIOIb30BAHUEM F€OMETPHUH.

[Tporpamma o reomeTpur Ha 6a30BOM ypOBHE TpeAHAa3HAYCHA JJIsl 00YYaIOIIMXCS CpeIHeH
IIKOJIBI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHEHHH Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBanusi. Takum oOpazom, oOydaroruecs Ha 0a30BOM YPOBHE JOHKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUe YMEHUs, CBSI3aHHbIE CO CNEeUU(UKONW TeOMEeTpUU U HEOOXOAMMBIE ISl KHU3HU B
coBpeMeHHOM oOmecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOXKHOCTh HM3YYHTh I'€OMETpHIo Ooliee



rny0oKo, eciii B JajbHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TIE€OMETPUYECKHX 3HAHUSIX B
npodeCCUOHATILHOM 1S TeTFHOCTH.

JlocTikeHre 1eNu OCBOCHHS MPOTPaMMbI 00ECTIEUYMBACTCS PEUICHHEM COOTBETCTBYIOIIMX
3anad. I[lpuopureTHeiMu 3agauamMu ocBoeHust Kypca «I'eomerpum» Ha 6a30BoM ypoBHe B 10—11
KJIaccax SIBIIIOTCA:

* (opmHpoBaHUE NPEACTABICHUSA O TEOMETPUH KaK YaCTU MUPOBOM KYJIbTYpbl U OCO3HAHHE

€€ B3aUMOCBSI3U C OKPY’KaIOIUM MUPOM;

* (opmHpOBaHUE MPEACTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BPAILlEHHs KaK O BaKHEUIINX
MaTEMaTUYECKUX MOJENSX, MO3BOJSIOLIMX ONMCHIBATh W M3ydaTb pa3HbIC SBICHUS
OKpY>KaIoIlIEro MUpa;

* (QopmHupoBaHME YMEHHs PACIO3HABATh HAa YEPTEXKaX, MOJEISIX M B PEATbHOM MHUPE
MHOTOTPaHHUKH U TeJia BpalCHHUS;

® OBJAJEHME METOJaMM pELIeHHA 3aJad Ha IIOCTPOEHUS Ha  H300pakeHHsIX
IIPOCTPAHCTBEHHBIX (Uryp;

* (opMHpOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMH MOHATUSMH O MHOTIOIpaHHMKAaxX H
TeJax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

® OBJAJEHHE AITOPUTMAMM PEIICHUS OCHOBHBIX THUIIOB 3aJad; (OPMHPOBAHUE YMEHUS
IIPOBOAMTH  HECJOXKHBIE  JIOKA3aTelbHbIE  PACCY)KIEHUS B  XOJA€  pEIlCHUs
CTEpPEOMETPUUECKHX 33]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

® Dpa3BUTHE  UHTEIUIEKTYaJbHBIX W  TBOPYECKUX  CIHOCOOHOCTEM  oOywarouuxcs,
IIO3HABATEIIBHON AKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIIIIJICHUS;

* (opmupoBaHuE (YHKUIMOHAIBHON TI'PaMOTHOCTH, pPEJIEBAHTHON TI'E€OMETpUU: YMEHHE
pacro3HaBaTh HPOSIBICHUS] T€OMETPUYECKUX MOHATUH, 00BEKTOB M 3aKOHOMEPHOCTEH B
peanbHbIX JKM3HEHHBIX CUTYallUsIX M IpPU HU3YyYECHUH JAPYIHMX Y4eOHBIX MpPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH U 3aKOHOMepHOCcTel, (opMynupoBaTb HX Ha S3bIKE
F€OMETPUM U  CO3/1aBaTh T'€OMETPUYECKUE  MOJENIH, IMPUMEHATh  OCBOEHHBIN
reOMETpPUYECKUN  ammapaTr JJid  pelleHHs] [PaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
UHTEPIIPETUPOBATH U OLICHUBATD [1OJIyYEHHbIE PE3YJIbTAThI.

OTauunTeNIbHOW OCOOEHHOCTBIO MPOrPaMMBbl ABIISETCS BKIIOUEHHE B KypC CTEPEOMETpUU B
Hayajle ero M3y4eHMs 3a/ay, PeIlaeMbIX Ha YPOBHE MHTYWTHUBHOI'O IIO3HAHUS, U ONPEACIEHHBIM
o0pa3oM opraHu3zoBaHHas pa®oTa HajJ HHUMH, YTO CIIOCOOCTBYIOT DPAa3BUTHUIO JIOTHYECKOTO MU
IIPOCTPAHCTBEHHOI'0 MBILUIEHUS, CTUMYJIMPYET IPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBUPYET
K JaJIbHEUIIEMY U3Y4YEHHUIO NIPEAMETA.

[Ipennourenne oOTHAETCS HATSAHO-KOHCTPYKTHBHOMY METOAY OOydYeHHs, TO ecCTb
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
JIesITeJIbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEACTABICHUN y y4allluXcsl B Kypce CTEpeOMETpUU
IPOBOJUTCA 3a CU€T pelleHHs 3aJady Ha CO3JaHUE IMPOCTPAHCTBEHHBIX 00pa3oB M 3a7ay Ha
ONEpUPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpas3a MPOBOAUTCS C ONOPOH Ha
HarJsIHOCTh, a ONEPUPOBAHUE 00Pa30M — B YCIOBHSIX OTBJIEYEHMS OT HAIJISIIHOCTH, MBICICHHOTO
MU3MEHEHUS €r0 UCXOJHOTO COAEPKAHUS.

OcHoBHbIE  copepxarenpHple JMHUHM  Kypca «l'eomerpum» B 10-11  kmaccax:
«MHororpanHukn», «IIpsMble U MIOCKOCTH B NPOCTpAaHCTBE», «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B MPOCTpaHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHHMH pACIpenessieTcsl HE TOJIbKO
M0 COJEPKATEIbHBIM JIMHUSAM, HO W TI0 ToJaM OOydYeHHs Ha YypOBHE CpeaHero oOIero
o0OpasoBaHus.



Conepxanue 00pa30BaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM OCBOCHUS
paboueil mporpamMMsbl, pacipeAeaEHHbIM 1O rojgaM O00y4YeHHs, CTPYKTYpHUPOBAHO TaKuM 00pas3oM,
4YTOOBI OBJIJICHUE T€OMETPUUECKUMH MOHATUSIMHU U HaBbIKAMU OCYIIECTBIISIIOCH MOCIIEI0BATENBHO
U TOCTYNaTeiabHO, C COOJIOJECHHUEM MPHUHIMIA [PEEeMCTBEHHOCTH, 4YTOOBbl HOBBIE 3HAHUS
BKJIIOYAJIMCh B OOIIYI0 CHCTEMY T€OMETPUYECKHX MpPE/ICTaBICHUM OO0yYaroIIuxcs, paclupss u
yray0sasis e€, 00pa3ys MpoYHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenue reomeTpun oTBOAUTCS 2 yaca B Hezento B 10 kiacce, Bcero 3a roj o0y4eHus -
68 yueOHBIX yaca.

COJAEP/KAHME YYEBHOI'O KYPCA

IIpsiMble ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHS cTepeoMeTpur. Touka, mpsiMasi, INIOCKOCTb, IpocTpaHcTBO. [lonsTue 06
AKCHOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPHUN: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHoOe pacnosiokeHue NpsIMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUecs, MapauiebHbIE U
ckpeuuBaromuecss npsmMele. [lapamienbHOCTP TPSIMBIX M IJIOCKOCTEH B MPOCTPAHCTBE:
IapajuleJIbHbIE TIPSAMBIE B IPOCTPAHCTBE; MAPAJLIENbHOCTh TPEX MPSAMBIX; NapauIeIbHOCTh MPSIMOM
U IUIOCKOCTH. YTJIBl C COHANPAaBICHHBIMU CTOPOHAMM; YIOJ MEXIY IPSAMBIMU B IPOCTPAHCTBE.
[TapamienpHOCTh IUIOCKOCTEW: IapajljiesibHbIE IUIOCKOCTH; CBOMCTBA MapaJUICNIbHBIX IIIIOCKOCTEM.
[Ipocrelimme mpoOCTpaHCTBEHHBIE (UTYPHI Ha IUIOCKOCTH: TETpadaAp, KyO, MapaieenuIies,
MMOCTPOEHUE CEUEHHUIA.

[lepneHquKyISIPHOCTD NMPSMOM U IUIOCKOCTH: NEPIEHIUKYJIAPHbIE NPSMbIE B IPOCTPAHCTBE,
NpsIMbIE MAapajulelibHble W MEPIEHIUKYJSPHbIE K IUIOCKOCTH, NPU3HAK MEPHEHIAUKYISPHOCTU
MPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYJIAPHON MIOCKOCTU. YTIIbl B POCTPAHCTBE:
yrojl MEXAy MNpsMOM M IUIOCKOCTBIO; ABYTPAHHBIM YTroJl, JUHEWHBIN Yrojl JBYTpaHHOIO YyIJa.
IlepnieHIUKyJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JIO0 IUIOCKOCTH, PACCTOSIHME OT MPSMOM 10
IUIOCKOCTH, TPOEKIUs (UTYpbl Ha IUIOCKOCTh. [leprneHAuKyIsIpHOCTh IUIOCKOCTEH: NpHU3HAK
MEPIECHANKYISIPHOCTH JBYX IUIOCKOCTEN. TeopeMa 0 TpEX NepHeHIuKYJIApax.

MHororpaHHuKHU

[ToHsiTHE MHOTOIPaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHHKA, BBIITYKJIBIE U HEBBIITYKJIbIE
MHOT'OIPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yrosnbHass nmpu3Ma; rpaHd U OCHOBAHUSA
OpU3MbL, TpsMasi W HAKIOHHAs TMPU3MbI; OOKOBass W TMOJHAs MOBEPXHOCTb TMPU3MBI.
[Tapannenenunen, NpsMOYTOJbHBIM Napajulelenunen W ero csoicrsa. Ilupamupa: n-yrosipHas
nupamMpsia, TpaHd ¥ OCHOBaHME MHPAMUIbl; OOKOBas M TMOJHAs IOBEPXHOCTh MHPAMHIBL;
IpaBWIbHAas M yceu€HHAas MUpaMuaa. OJEMEHTbl Mpu3Mbl M nupamuabl. IIpaBuibHbIE
MHOTOTPaHHUKHU: IOHATHE IPaBWIBHOIO MHOTOTpaHHMKA; IpaBUJIbHAs IpuU3Ma M IpaBUIIbHAs
NUpaMKJa; IpaBUIbHAS TPEyToyibHAs MUpaMKIa U IpaBWIbHBIN TeTpasap; KyO. Ilpeacrasienue o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, AOJAEKadp U uKocadap. CeueHus Mpu3Mbl U TUPaAMUIBIL.

CuMmmeTpusi B HPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOM, IJIOCKOCTH.
DJeMEHThl CUMMETPHUH B TUPAMUIAX, TapaJJIeIeNUIeAaX, TPABUIbHBIX MHOTOIPAHHUKAX.

Bblunciienue 31eMeHTOB MHOTOIpaHHHUKOB: p&Opa, nuaroHanu, yriel. ITnomans GokoBoid
MOBEPXHOCTHU U TOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IUIOIIAAb OCHOBAHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTU HpsiMOM mpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH U IMOBEPXHOCTU IPABUIBHOMN
MUpPaMUJIbI, TEOpEMa O TUIOIAAH yced€HHOU nupamuabl. [lorarue 06 o6véme. OOBEM nupaMubl,
IIPU3MBL.

[TogoOubie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOMAAIMHA TIOBEPXHOCTEH,
00BéMaMHu ITOJO0HBIX TEN.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IporpaMMbl ydeOHoro mnpeamera «MaTtemaTtuka»
XapaKTepU3yIOTCs:

I'paxxnanckoe BocniuTanue:

C()OPMHUPOBAHHOCTBIO ~ IPAXKJIAHCKOW IMO3UIMM  oOydaroumierocs Kak akTUBHOIO U
OTBETCTBEHHOI'0 YJEHAa POCCHMCKOro oOIIecTBa, MPEACTaBIEHUEM O MAaTEeMaTHYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHHH, MpoLeayp TIpa)xIaHCKOro oOlecTBa
(BBIOOpBI, ONPOCHI M Tp.), YMEHHUEM B3aUMOJCHCTBOBATh C COLMAIBHBIMM HMHCTHUTYTaMU B
COOTBETCTBHH C X (PYHKIUSIMHU M HA3HAUCHUEM.

IIaTpuoTnyeckoe BocnuTaHHE:

c(OPMHUPOBAHHOCTHIO POCCUNCKOMN I'pa)1aHCKOW MICHTHUYHOCTH, YBAXKEHHS K MPOLLIOMY U
HACTOAIEMY POCCHHCKOM MAaTeMAaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHIKECHUSM POCCUHCKUX
MaTEMaTUKOB U POCCUMCKOM MAaTEMaTHMYECKOM IIKOJIBI, K MCIOJIb30BAHUIO 3TUX IOCTHKEHUH B
JPyTUX HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHHUSA:

OCO3HAHMEM  JIyXOBHBIX IEHHOCTEH POCCHHCKOTO  Hapoaa; c(hOPMHPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, ITUUECKOIO MOBEIEHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAyKu U JEATEIbHOCTHIO YUEHOr0; OCO3HAHMEM JINYHOTO BKJIAJa B IIOCTPOEHHUE
YCTOMYMBOTO OYayIIEro.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHUEM K MUPY, BKIIIOUYAsl ICTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3ajau, PEUICHUH, PacCyXJE€HUH; BOCIPUUMYHMBOCTHIO K MAaTEMATUYECKUM acHeKTaMm
pa3IMYHBIX BUIOB UCKYCCTBA.

Pu3znyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHUS MIPUMEHATh MaTEMATUYECKHE 3HAHHS B MHTEPECAX 3/10pPOBOTO
u Oe3zomacHOro o0Opas3a >KHM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 37I0POBBIO (370pOBOE
NUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, PEryJisipHas (usuueckass aKTUBHOCTB);
(U3UYECKOro COBEPIICHCTBOBAHNUS, IIPH 3aHATUSAX CIOPTUBHO-03J0POBUTEIBHOMN 1€ATEIIBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TpPYyJAy, OCO3HAHHMEM LEHHOCTH TPYIOJIOOMS; HHTEPECOM K Ppa3INuHbIM
chepam npodeccuoHANbHON NeATeNbHOCTH, CBA3aHHBIM C MAaTeMaTUKOM MU €€ NpUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oynymieil mpodeccuu U peaar30BbIBaTh COOCTBEHHBIC
JKU3HCHHBbIC IUIAHBI; TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTEeMAaTHYeCKOMY OOpa30BaHHIO U
caM000pa30BaHUIO Ha MPOTSKEHUH BCEH 'KU3HHM; TOTOBHOCTHIO K AKTUBHOMY yUYacCTHIO B PEIICHUU
MIPAKTUYECKUX 3a7[a4 MaTeMaTUYeCKOIl HalpaBIEHHOCTH.

IKOJIOrHYeCKoe BOCIIUTAHHUE:

C(POPMHUPOBAHHOCTBIO JKOJIOTUYECKOH KYyJIbTYpbl, IOHUMAHHUEM BJIMSHUSA COLUAIBHO-
HSKOHOMUYECKUX IIPOLECCOB HAa COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUEM
r7100aJIbHOTO XapaKTepa SKOJIOTMYECKUX Mpo0JeM; OpHeHTalMeld Ha MPUMEHEHHE MaTeMaTHYEeCKUX
3HAHUM A1 peleHus 3a7a4d B 001acTH OKPYKAIOLIEH Cpebl, IUIAaHUPOBAHHS TIOCTYIIKOB U OLEHKH
MX BO3MOXHBIX ITOCJIEICTBUH JIs1 OKPY>KAIOIIEH CPEJIBL.

IleHHOCTH HAYYHOT'O MO3HAHMSA:

c(OPMUPOBAHHOCTbIO ~ MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHs HAyKH M OOLIECTBEHHOW IMPAKTHKM, NOHMMaHMEM MaTeMaTU4eCKOH HayKu Kak c(epbl
YeJIOBEYECKON NIEATENbHOCTH, ATANOB €€ Pa3sBUTHS M 3HAYMMOCTH JJIS Pa3BUTHA LUBUIM3ALNY,
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OBJIAJICHUEM SI3bIKOM MaTE€MaTUKU U MAaTEMaTUYECKOU KyJIbTYpOH Kak CPeACTBOM MO3HAHUSI MUPA;
TOTOBHOCTBIO OCYILLECTBIISITh IPOEKTHYIO U UCCIIEN0BATENIBCKYIO JIEATENBHOCTh MHANBUIYAIbHO U B
rpy1mre.

METAINPEAMETHBIE PE3YJIbTATHBI

MetanpeameTHble pe3ybTaTbl OCBOCHHUS MPOrpaMMbl yueOHOro mnpeamera «MaremaTuka»
XapaKTEPU3YIOTCA OBJIaICHUEM YHUBEPCAIbHBIMHU HO3HABATEJIBHBIMH  JICHCTBHAMH,
VHHUBEPCATBHBIMH ~ KOMMYHHKATHBHBIMH — JICHCTBHAMH,  VHHBEPCAJIBHBIMH  PEIYIATHBHBIMH
JCHCTBHAMH.

1) Yuusepcaisrsie mo3HaBatTebHbIE JEHCTBHA, 00ecIeYHBAIOT (OpMHpOBaHHE 0a30BbIX
KOTHHTHBHBIX IIPOLECCOB O00YHYaromHXcA (OCBOCHHE METOJOB IMO3IHAHHA OKPYKAFOIIEro MHpPA,
TpHMEHEHHE JTOTHIEeCKHX, HCCIEA0BATE/IFCKAX ONEPALIHH, YMEHHH padoTaTh ¢ HHPOPMALIHEH).

Ba3zoBble Jioruyeckue aeiicTBUA:

® BBIBIATH U XapaKTePU30BaTh CYUIECTBEHHbIE NPU3HAKHM MaTeMaTH4YEeCKHUX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIy TMOHATHAMH; (OPMYIUPOBATH OINpPEACICHUS TMOHSATHUMH;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS Ui 0000IIeHUs U
CpaBHEHUs1, KpUTEPUH MPOBOJUMOTO aHAIN3A;

® BOCHpPUHUMATh, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKACHHS: YTBEPAUTEIbHBIC U
OTpHULaTEIbHbIE, EANHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIBIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M NMPOTHBOpEUHUs B (hakrax,
JMAHHBIX, HAOMIOJNEHUSAX U YTBEPKICHUSX; TMpejaratb KPUTEPUH JIsS BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

® JenaTh BBIBOABI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIFOUEHHH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEIBHO JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUU (IIpSMbIE U
OT IPOTHUBHOIO), BBICTPAUBATh aPTyYMEHTALIUIO, TPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI;
00OCHOBBIBAaTh COOCTBEHHBIE CY)KCHHUS U BHIBOJIBI;

* BpIOMpaTh cnoco0 pemieHus y4eOHOM 3amaud (CpaBHMBATH HECKOJIBKO BapUaHTOB
pelieHus, BpIOMpaTh HambOosee MOAXOIAUIMM ¢ YY4ETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPHUEB).

Ba3zoBrble ucciaenoBareJhLCcKue AeliCTBHA:

®  UCHOJB30BaTh BOMPOCH KaK UCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUS; (POPMYIHpPOBATH
BOINPOCHI, (PUKCUPYIOIIKE IPOTUBOPEUNE, MPOOIeMy, YCTAHABIMBATh KICKOMOE U JTaHHOE,
(bopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

® [POBOAUTH CaMOCTOSATENbHO CIUIAHMPOBAHHBIM AKCIEPUMEHT, HCCIEJOBaHUE 110
YCTaHOBIICHMIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJCHUSA, IpoLecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBJICHUSIMU, IPOLIECCAMU;

® CcaMoOCTOSTENbHO (hOpMyIHpPOBaTH 000OIEHUS U BBIBOJIBI 10 Pe3yJibTaTaM MPOBEIEHHOTO
HAOJIIO/IEHUS, HUCCIIEJJOBAHMSI, OLEHUBATh JOCTOBEPHOCTb IOJYYEHHBIX pE3YyJIbTaTOB,
BBIBOZIOB M 000O0IIEHNI;

® [IPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IPOIIECCa, & TAKKE BBIJIBUTaTh MPEIINOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Paborta ¢ unopmanmeii:

®  BBHIABJLITH JAePUIUTE HHPOPMAIIUH, JTAHHBIX, HCOOXOIUMBIX JIJII OTBETA Ha BOTIPOC U IS
pelIeHus 3a1auH;



BbIOMpaTh HMH(OpPMAIMI0 M3 HMCTOYHUKOB pPA3IMYHBIX THIIOB, AaHAJIM3HPOBATH,
CHCTEMAaTH3HPOBAaTh M HMHTEPIPETUPOBATh HH(OPMAIMIO pa3IMYHBIX BHIOB M (hopMm
IIPEACTABIICHMUS;

CTPYKTYypUpOBaTh  HMH(OpMalMIO, NPEACTaBIiATh €€ B  pa3IMuHbIX  (opmax,
WIITIOCTPUPOBATh IpadMuecKy;

OLIEHMBAaTh HAA&KHOCTh MH(OpPMAIMM IO CaMOCTOSTEIbHO C(HOPMYJIUPOBAHHBIM
KPUTEPUSAM.

2) YHusepcanabHble KOMMYHHKATHBHBIE JCHCTBHA, 00eCHETHBAIOT CQOPMHPOBAHHOCTH
COL[HAJIPHBIX HABbIKOB 06}/'13[OZLIHX CA.
Oomenmne:

BOCIIPUHUMATh M (OPMYIHPOBATH CYXKACHUS B COOTBETCTBUU C YCJOBHUSMHU U IEISIMHU
OOlIeHUsI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
IIMCbMEHHBIX TEKCTAX, JAaBaTh IOSICHEHMS IO XOJY PEIICHUS 3a]a4d, KOMMEHTHPOBATh
IIOJIyYEHHBIN PE3yJIbTaT;

B X0/ie 00CYKJIeHHs 3aJjaBaTh BOINPOCHI IO CYIIECTBY OOCY>KAaeMOW TeMbl, IPOOIEeMBbI,
pelmaeMoil 3aauM, BBICKA3bIBATh MJIEH, HALIEJICHHBIE HA MOMCK PEIICHUS; COIIOCTABIAThH
CBOU CYXKJCHHUS C CY>KICHUSAMHU JPYTUX YYaCTHUKOB JMAIOra, 0OHApyKUBATh Pa3nuue U
CXOJICTBO TIO3UIMI; B KOPPEKTHOH ¢opme (GOpMyIHpoBaTh pPA3HOITACHSA, CBOH
BO3PaXKEHUS;

MIPEJICTaBIATh PE3yJIbTaThl PELIEHUS 3aJaud, SKCIEPUMEHTAa, HCCIEOBaHUS, MPOEKTa;
CaMOCTOSITEJIbHO BbIOMPAaTh (OpMaT BBICTYIUIEHHS C Y4Y€TOM 3aJad HpPE3eHTalUHu U
0COOEHHOCTEN ay IUTOPHUH.

CorpyannuecrBo:

MOHMMATh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIWBUIYaTbHOU PaObOTHI MPU
pelieHny y4eOHBIX 3ajad; MPUHUMAThH IIe]Ib COBMECTHOM IEeSATENbHOCTH, TUIAHUPOBAThH
OpPraHM3AIMI0 COBMECTHOW paboOThl, paclpenensiTh BHUIBI paboOT, JIOroBapUBaTHCS,
00CyXJaTh MPOIIECC U Pe3ybTaT paboThl; 00001aTh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBATh B T'PYIIOBBIX (opMax paboThl (0OCYyKIeHUs, 0OMEH MHEHHUH, «MO3TOBBIE
HITYPMbD» U UHBIE); BBIIOJIHATH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATH CBOM JACHCTBUS C
OPYTMMHU 4JIEHaMU KOMaHJbl; OLIEHWBATh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO
KpuTepusmM, chopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) AY. HHBEPCAJIbHBIC peryJIATHBHbIC JeHcT ‘BHA, obecrieyuBaroT gbOpMHpOBélHH@ CMbBICIOBbIX
YCTAHOBOK H >KH3HCHHbIX HABbIKOB JIHYHOCTH.
CaMoopraHnsaum[:

COCTABIIATH IIaH, AITOPUTM PEUICHHUS 33a4H, BEIOUPATH CIIOCO0 pEIICHUs ¢ yUETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATDH U
KOPPEKTUPOBATh BAPUAHTHI PELICHUM ¢ yU€TOM HOBOM MH(}OpMALINHL.

CaMOKOHTPOJIb:

BJIa/I€Th HaBBIKAMU ITO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JIEHCTBUI
U MBICITUTENBHBIX MPOLECCOB, HUX Pe3ylbTAaTOB; BJIAJETh CHOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISl IpOLIecca U Pe3ysibTaTa pelIeHUs MAaTEMaTUYECKOW 3a/1auu;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU DPELUIECHUM 3aJayd, BHOCUTH
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HANJAEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



® OLCHMBATh COOTBETCTBHE pe3yjbTaTa LEIM U YCIOBUSAM, OOBSICHATH NPUYMUHBI
TOCTIDKEHHSI WIIM HEIOCTHMIKEHUS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY IIPUOOPETEHHOMY OIIBITY.
NPEJIMETHBIE PE3YJIbTATHI

OnepupoBaTh NOHATUAMM: TOUKA, IPsIMAs], INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX INPH PEIICHUHM I'e€OMETPHUECKUX
3ajau.

OnepupoBaTh NOHATUAMM: NAPATIIEIBHOCTD U MEPIEHANKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacHoIOkKeHNUE IPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OneprpoBaTh MOHATUSAMU: JBYTPaHHBIN yTOJI, TPAHU JIBYTPAHHOTO YIJIa, peOpo IBYIpaHHOrO
yIJ1a; JIMHEHHBIA yToJl JBYTPaHHOIO yIiia; rpalyCHasi Mepa IByIpaHHOIO yria.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBIMYKIBIH MHOTOTPaHHHK,
3JIEMEHTHl MHOTOTPAHHUKA, IPABUIbHBI MHOTOTDAHHUK.

PacrioHaBaTh OCHOBHbBIE BHJbI MHOTOTPAHHUKOB (MHMpaMuIa; MHpU3Ma, HPSIMOYTOJIbHBINA
napajuienienunesn, Kyo).

KnaccugunupoBatb MHOTOIpaHHMKH, BBIOUpAasi OCHOBAHUS JJIS KJIACCU(PHUKAIMU (BBITYKIIbIE
U HEBBINYKJIbIE MHOTOI'PAaHHHMKH;, MPaBHJIbHbIE MHOTOIPAaHHHMKH; NPSMBIC M HAKIOHHBIC MPU3MBI,
napajuieenuIe/ibl).

OmnepupoBaTh MOHATUSIMU: CEKYLIas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBICHATH IPUHITUIIBI TOCTPOCHHS CEUCHHM, UCTIONB3YSI METO/I CIIEOB.

CTpouTh ceyeHHs MHOTOTPAHHUKOB METOAOM CJIEJOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB NPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3a7aun Ha HaXOXKAEHUE T€OMETPUUYECKUX BEIMUYMH MO 00paslaM WM ajllrOpUTMam,
IPUMEHSS] U3BECTHBIE aHATUTUYECKHUE METO/bI IIPU PELICHNU CTaHJAPTHBIX MaTEMAaTUYECKUX 33134
Ha BBIYMCIIEHHUE PACCTOSIHUM MEXIY ABYMsI TOUKaMH, OT TOUKH JI0 MPSAMOM, OT TOUKH JI0 IJIOCKOCTH,
MEX/1y CKPELIUBAIOIIUMUCS MPSIMBIMH.

Pemartp 3a7aun Ha HaxOXXIEHHE T'€OMETPUUYECKUX BEJIMYMH MO 00pas3laM WIH ajJropUTMaM,
MIPUMEHSISI U3BECTHBIE aHATUTUYECKHUE METO/IbI MPU PEILIEHUH CTaHIaPTHBIX MAaTEMaTUYECKUX 3a/1a4
Ha BBIYMCJIEHUE YIJIOB MEXJYy CKPEIIMBAIOIIMMUCS MPSAMBIMH, MEXIY NPSIMOH M IUIOCKOCTBIO,
MEX]Y IUIOCKOCTSIMH, ABYI'PAHHBIX YIJIOB.

Bbruucnate 00bEMBI M IUIONIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma, MUpPaMuAa) ¢
npUMeHeHHeM (HOpMyJI; BBIUMCIATH COOTHOIICHUS MEXIY IJIOUIAIMU MOBEPXHOCTEH, 00bEMamMu
NOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATUSMHU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U IJIOCKOCTh
CUMMETPHH; IIEHTP, OCh U IJIOCKOCTh CUMMETPHH (DUTYPHI.

W3Bnekarb, npeoOpa3oBbIBaTh U HHTEPNPETHUPOBATH HMH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUrypax, MPEICTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

[TpumensaTs reomerpuueckue (GaxkTbl i1 pelIeHHs CTEPeOMETPUYECKMX — 3ajad,
NPENoNaralolliuX HECKOJbKO IIaroB PELICHUs, €CIM YCJIOBUS NPUMEHEHUs 3aJaHbl B SBHOM
dopme.

[TpuMeHATh MpOCTEWIINEe NPOrpaMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI U PELIEHUH CTEPEOMETPUUYECKUX 3aa4.

[IpuBoauTh mnpuUMEpsl MaTEMAaTHUYECKHUX 3aKOHOMEPHOCTEH B TNPUPOJE M JKU3HH,
pacrno3HaBaTh MPOSBIIEHNE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHATh MOSyyeHHbIE 3HAHMSA Ha MpPaKTHKE: AaHAIM3UPOBATH pEalbHblE CUTyallMd WU
OPUMEHATh ~ WM3Y4YEHHbIE IIOHATHS B IpolleccCe  IOKMCKAa  pelleHHs  MaTeMaTH4eCcKH
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chOpMyIMPOBAHHON MPOOJIEMBI, MOJAEIUPOBATH pEAIbHBIE CUTYallud HA S3bIKE TE€OMETPUH,
WCCIIEIOBATh MOCTPOCHHBIE MOJEIM C HCIIOJb30BAaHUEM TE€OMETPUYECKUX IOHATHH U TEOPEM,
anmapara anreOphl; peniaTh MPaKTHYECKUE 3a7a4M, CBSI3aHHBIE C HAXOXKJIECHHUEM T'€OMETPUUYECKUX
BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Kontpoasnbie | IlpakTuyeckue
n/n NMporpamMmbl Bceero oOpa3oBaTesibHbIEC
padoThI padoThbI
pecypcsl
bu6nmoreka [JOK
1 B 10
BE/ICHHE B CTCPEOMETPHIO https://m.edsoo.ru/1¢209¢37
5 [IpsiMbIE M TUIOCKOCTH B TPOCTPAHCTBE. 12 | bubnnoreka [IOK
[TapamiensHOCTh IPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [TeprieHAMKYIAPHOCTD MPSIMBIX U 12 bubnuorexa [JOK
TJIOCKOCTEH https://m.edsoo.ru/1c209e37
4 YTibl MEXAY TPSAMBIMU U TIOCKOCTSIMU 10 1 brbmiorexa LOK
Ay TP https://m.edsoo.ru/1¢209¢37
bu6nunoreka [JOK
> Mrororpatitii 1 ! https://m.edsoo.ru/1¢209¢37
. bu6mmoreka [JOK
6 OOBEMEI MHOTOrpaHHHKOR ? ! https://m.edsoo.ru/1¢209¢37
7 IToBTOpEHME: ceUEeHUsI, PACCTOSHUS U YTJIbI 4 1 bubmmorexa OK
P ' P Y https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0

10


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

IHOYPOYHOE INVTAHUPOBAHUE

10 KJIACC
N KoJsmuecTBo yacos Nara DJIeKTPOHHBIE HH(PPOBBIE
i Tema YpokKka KOHTpOﬂb]—]],] HpaKTuquKue 06pa3OBaTeHbHLIe
n/n Bcero U3yYeHHs
e padoThbI padoThbI pecypcol
OCHOBHBIE TIOHATHS CTEPEOMETPHUH:
TOYKA, IpsiMasi, TUIOCKOCTb,
Bl
| Efggiiiiff Ha piﬂiax- | 01.09.202 | Drommorexa LIOK
p pHcy o T https://m.edsoo.ru/aecc77cd
U300paKeHHsI TIIOCKOCTEH, 5
napajuIeIbHBIX IPSIMBIX (OTPE3KOB),
CepeIuHBI OTpEe3Ka
IT :
2 HJE)::I:(E}ITHH?:C::;IZIIEHGI;:CH npsiMast 1 05.09.202 Brbmrorexa LIOK
> 1P - P o https://m.edsoo.ru/2d8a9¢99
U IJIOCKOCTh 5
I1 :
3 n;:g:cinner?eecee:eﬁgm;c:ca npsmas 1 08.09.202 | Promioreia lIOK
> TeP B P o https://m.edsoo.ru/db685e73
1 IUIOCKOCTh 5
3HAKOMCTBO C MHOTOI'paHHUKaMU,

4 n300pakeHre MHOTOI'PaHHUKOB Ha | 12.09.202 bubmuoteka [IOK
PHUCYHKaX, Ha MPOEKIIMOHHBIX 5 o https://m.edsoo.ru/a63959ed
geprexax
H 0

5 m: q:f;m:egej::: HT;II( ?4 ;: e | 15.09002 | BromorexallOK

PAMIAE, 1x paspep AL o https://m.edso0o.ru/b30dff38
CeueHuss MHOTOTPaHHUKOB 5

11



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

HauanpHbie cBeneHus o kyoe u

but6mmoreka [{JOK
6 & . 19.09.202
IVIPAMILE, HX PasBepTIeit T MOACIH https://m.edsoo.ru/3d8ffd32
CedeHuss MHOTOIPaHHUKOB 5
7 IT 0
n;)cH ﬂZH;EH ?:I;ZHZZA;Z:I{;;KZIICHOMH 22.09.20p | Pubmoreia [OK
P P paH: o https://m.edsoo.ru/Occ5cdfe
CTEPEOMETPHUH U CICACTBHS U3 HAX 5
8 I1 0
H(?CH SITOH;;I(/)IH iizﬂgzd;z:q;;(?;:CHOMm 26.09.202 bromiorexa OK
P P pyH: o https://m.edso00.ru/239¢8cb4
CTEPEOMETPHUH U CICACTBYS U3 HAX 5
9 [TonsiTrie 06 akCHOMATHYECKOM 2609205 Bumiorexa LIOK
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI .09.
p p P https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIEACTBHS U3 HAX 5
10 IT 0
e oS erepeONCTpI: AKcHON 0310202 | Bromorera LIOK
P P PHH: o https://m.edsoo.ru/258fc245
CTEPEOMETPHUU U CIEACTBHS U3 HUX 5
BzaumMHoe pacnosioxkeHue npsiMbIx B bubmmoreka [JOK
1 MIPOCTPAHCTBE: MepeceKaronuecs, 06.10.202 https://m.edsoo.ru/1a2520f6
napaJuieNbHbIe U CKPEIIUBAIOIINECs 5
psIMbIE
[TapaniensHOCTb MPSIMBIX U
, IJIOCKOCTEH B IPOCTPAHCTBE: ;0. 10.202 Butorexa LIOK
napasuieNbHbIe MPsIMbIE B
P P . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapaIeNbHOCTh TPEX
IPSIMBIX
[TapannenbHOCTh NPAMBIX U bubnuotexa [JOK
13 IJIOCKOCTEN B HpOCTpaHETBei 13.10.202 https://m.edsoo.ru/ee1d19b9
[TapannensHOCTh PAMON 1 5

IIJIOCKOCTHU
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https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/3d8ffd32

VYTIIBI C COHANpPaBIEHHBIMU

but6mmoreka [{JOK

14 17.10.202
CTOpPOHaMH 5 https://m.edsoo.ru/9t4071b9
15 Yron mexay npsiMbIMU B 20.10.202 bubnuorexa [JOK
MIPOCTPAHCTBE 5 https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B 24.10.202 bubnmoreka [JOK
POCTPAHCTBE 5 https://m.edsoo0.ru/2935a9a0
[TapauieIbHOCTB INIOCKOCTEN: bub6mmoreka [IOK
17 07.11.202
napauiebHbIC TIOCKOCTH 5 https://m.edsoo.ru/2e18f255
N . bubmmoreka [JOK
18 CaolicTBa napasuleabHbIX MNIOCKOCTEN ;0.1 1.202 https://m.edsoo.ru/e504d656
o ngCTeﬁmne HpOCTpaP‘ICTBeHHBIe a0 BuGmorexa LOK
MITYPBI HA THOCKOUTHL. TETPAAP, o https://m.edsoo.ru/4a28dc02
KyO, apasienenumnesa 5
. bubanoreka IIOK
20 [Toctpoenue ceuenuit ;7.1 1.202 https-//m.edsoo.ru/1 d434d0f
bu6mmorexa [IOK
21 IT i 21.11.202
eTposIE Ceterit 5 0 https://m.edsoo.ru/ec26feSd
KonTponbHas pabota no teme
” [Ipsimble U MJIOCKOCTH B 24.11.202 bubnnorexa [JOK
npoctpancTse. [lapaniensHOCTh 5 https://m.edsoo.ru/9a0a9%e56

IPSIMBIX U IIJIOCKOCTEN"
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https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/9f4071b9

[leprieHAMKYASPHOCTH NPAMOUN 1

but6mmoreka [{JOK
23 IJIOCKOCTH: IEPIECHIUKYJISIPHBIC 28.11.202 https-//m.edsoo.ru/b19f6asd
IpsIMble B IPOCTPAHCTBE 5
24 [Tpsimble napasienbHbIe U 01.12.202 bubnmnorexa [JOK
NEePIEHIUKYJIIPHBIE K IIOCKOCTH 5 https://m.edsoo.ru/0ac11c95
75 IIpsiMble napasiesnbHbIe U 05.12.202 bubmmoreka [IOK
NEepIEHIUKYIISPHBIE K MJIOCKOCTH 5 https://m.edsoo.ru/ba545966
26 HpI/I3HeVu< MEPIEHINKYIAPHOCTU 08.12.202 bub6mmoreka [IOK
OPSMOM U TIIOCKOCTH 5 https://m.edsoo.ru/f85bfc46
7 HpI/I3Hevu< MEPIEHINKYIAPHOCTH 12.12.202 bu6muoreka [IOK
IPSIMOM U TIOCKOCTHU 5 https://m.edso0.ru/79165d15
73 Teopema o Hp}IMOI/IV 15.12.202 bubmuorexa [JOK
MEePIEHANKYISIPHON TIIOCKOCTH 5 https://m.edso00.ru/635¢5087
29 Teopema o HpSIMOfIV 19.12.202 bubnuotexa [JOK
MePIEHANKYISIPHON TIIOCKOCTH 5 https://m.edsoo.ru/bd3745{8
30 Teopema o nps[Momv 2212202 bubmuorexa [JOK
NEePIEeHIUKYISIPHON MII0CKOCTH 5 https://m.edsoo.ru/7d18834b
31 Hfi?iiiﬁ?ff foiff?ﬁiocm 26.12.202 | Puomorexa HOK
p fI ’ o https://m.edsoo.ru/33c477d3
paccTosiHUE OT MPSIMOM 710 IIOCKOCTH 5
32 [lepnenauKyIsip U HAKJIOHHBIE! bubanorexka [JOK
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https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/b19f6a5d

paccTosiHue OT TOYKHU A0 IIOCKOCTH,
paccTosiHue OT IPSMOH /10 TIOCKOCTH

29.12.202
5

https://m.edsoo.ru/66fefadd

IlepnenquKyIsp U HAKJIOHHBIE:

bu6mmorexa [IOK

12.01.202
33 paccTosiHUE OT TOYKHU ilo IJIOCKOCTH, 01.20 https-//m.eds0o.ru/ash7b8e3
pPacCTOSIHHAE OT MPSIMOM JI0 TUTOCKOCTH 6
" [leprieHaIUKYIISIp ¥ HAKIIOHHBIE: 01200 BuGmorexa LIOK
PAacCTOSIHHAE OT TOYKH );10 TUIOCKOCTH, .01. hitps://m.edsoo.ru/dbee22be
PacCTOSIHUE OT MPSIMOU 10 TUIOCKOCTH 6
35 YTrael B IPOCTPAHCTBE: YTOJI MEXKIY 19.01.202 bubnmnoreka [JOK
IPSIMOM U TUTOCKOCTHIO 6 o https://m.edsoo.ru/6b61b2b4
16 JByrpaHHbI{ yroJi, TMHEUHBIA yIroJl 3.01.202 bubnmoreka [IOK
JIBYTPAHHOTO yTria 6 https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbI{ yroJi, TMHEUHBIA yTroJl 26.01.202 bubnuorexa [JOK
JIBYTPAHHOTO yTJia 6 https://m.edsoo.ru/c7c777ed
38 Eepl::;:s Eﬁyﬁiﬁ}lﬁfi}f chf::;e; :x 30.01.202 | Promroreia LOK
p up FIY P By T https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN 6
39 Seﬁf}?j EZYEZEH;T;: HSS::;TG; :x 02.02.207 | Promioreia LIOK
p vp FHIY P By o https://m.edsoo.ru/ed9e2a8e
TUTOCKOCTEH 6
0 Hep;e:HH:yH;IpHOCTB HJIO;(OCTeﬁ: o6 02202 BuGmorexa LIOK
MpHU3HAK NEPIICHIUKYISIPHOCTH ABYX .02.
p Up FHIY P By https://m.edsoo.ru/ba75dc57
TUTOCKOCTEH 6
41 Teopema o TpEX nepneHAuKyIsIpax Bubmiorexa LIOK
P P PHEHALKY AP 09.02.202 https://m.edsoo.ru/e4972cdc
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https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/66fefadd

bu6mmoreka [IOK
42 T & 13.02.202
COPEMa O TPEX TIEpHCH Iy Lpax 6 https://m.edsoo.ru/52188a7d
bubnuoreka [JOK
4 T & 16.02.202
3 COPEMA O TpEX TIepHeH iy Lipax 66 02.20 https://m.eds00.1ru/9f246736
KonTponbHas paboTa mo Temam
44 HepneH;[I/iKynﬁpHOCTL IIPSIMBIX U 20.02.202 bu6mmorexa [IOK
riockocTeit" u "Yribl Mexy 6 https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[ToHsiTE MHOTOTPaHHHUKA, OCHOBHBIE
i< AJIEMEHTHI MHOTOTPaHHHKA, 2200 BuGmorexa LIOK
BRIIyIRIe | HeBHHyK?He o https://m.edsoo.ru/2d24¢873
MHOTOTPaHHHKH; pa3BEPTKA 6
MHOTOTpaHHHKA
[Tpusma: n-yroipHasi Ipu3Ma; TpaHu U
46 OCHOBAHMS TIPU3MBI; IIPsIMast U 27.02.200 bubmmoreka [IOK
HaKJIOHHAs IPU3MBbI; OOKOBas U 6 https://m.edsoo.ru/b4ad63ad
MOJTHAS] TIOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, HpHMOYFf)J‘IBHBII/I 02.03.202 bubnuotexa [JOK
napajuieJIeune ] ¥ ero CBOMCTBa 6 https://m.edsoo.ru/8a7be683
[Tupamua: n-yroyibHas TUpaMHU/Ia,
48 Soxanast 1 Homias HopepRHOCTS 06.03.207 | Dromorera LIOK
P . o https://m.edsoo.ru/fblcd0as
UPAMUJIBL;, TPABHIIbHAS U YCEUEHHAS 6

nmupamMujia
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https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/52188a7d

[TpaBuiibHBIE MHOTOTPAaHHUKU:
MOHSTHE MPABUILHOTO
MHOTOTpaHHMKA; MPaBUJIbHAS MPU3Ma

bu6nmoreka [JOK

49 09.03.202
Y TIpaBUJIbHAS TUPaMUA; MPAaBUIIbHAS 6 https://m.edsoo0.ru/074c8865
TpeyToJibHas MMpaMua u
NPaBUIBHBIN TETPadIp; KyO
IT

50 MEngaiﬁiﬁf fﬁiﬁf o 13.03.20p | Drommorexa HOK

P ] AP o https://m.edsoo.ru/a0fdd5bf
JIOAEKASIP U UKOCAP. 6
CumMeTpHs B IPOCTPAHCTBE:
CUMMETpPHS OTHOCHTEIIBHO TOUYKH,

51 HPSIMOM, TNIOCKOCTU. DJIE€MEHTHI 16.03.202 bu6muoteka [{IOK
CUMMETpPUHU B TUpaMUIAX, 6 https://m.edsoo.ru/b9e777d9
napauieNienuneax, MpaBUIbHBIX
MHOTOTpaHHHKaX
B

52 OrorparCos: pESpa, AMaroRaE 20.03207 | Promorexa HOK

P - Peopa, A ’ o https://m.edsoo.ru/6¢dbecef
YTJIbI 6
[Tnomans 60KOBOM MOBEPXHOCTH U

. IIOJIHOM ITOBEPXHOCTHU np;IMOP:1 03200 Butmorexa LIOK
MPU3MBI, TUIOIIAAb OCHOBAHHIA, .03.

p e . https://m.edsoo.ru/37d84157
TeopeMa 0 OOKOBOM ITOBEPXHOCTH 6
IIPSIMOM IPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U

“ [IOBEPXHOCTHU IIPABUIIBHOU 103200 Bubmiorexa LIOK
NUpPaMUJIbI, TEOPEMa O TUIOIIAIH .03.

P f[ > TEOP ! Hl ! . https://m.edsoo.ru/5603e30b
OOKOBOI MTOBEPXHOCTH YCEUEHHOMH 6
HPaMUIbI
55 KoHnTponbsHas paboTa 110 TemMe bubaunoreka ITOK
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https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/074c8865

"MHororpaHHuku"

06.04.202
6

https://m.edsoo.ru/a95f5c04

56 Mowsrie 06 0GhEMe é0'04'202 Eﬁﬁﬁiﬁiﬁfnwoozob
57 OBBEM Mupam b 23 04.202 Eggiiﬁéeﬁi?rfms 171b3
58 OBBEM MHpaMH LI 27'04'202 Eﬁgiﬂiﬁiﬁ/mafefd
59 OBBEM MUpami LI 20'04‘202 Eﬁgﬁﬁiﬁngcms 12
60 OO0BEM mupamu bl 24'04'202 Eggzzzéezzi?rﬁ/ﬁaadﬁf
61 OGBEM mpH3MEL 27'04'202 Eﬁgﬁﬂﬁiﬁmsaéos
62 OGBEM TPH3MBI (6)4'05 202 Eﬁﬁ/ﬁiﬁiﬁfneosww
63 OGBEM TpH3MBI 28'05 202 Eggzzﬁéeﬁi?rfmgzdﬁﬂ
64 KonrtponsHas pabora o Teme bu6mmoreka [IOK

"O0BEMBI MHOTOTPAaHHUKOB" 11.05.202 https://m.edsoo.ru/28a6573c
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https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/79853608
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/a95f5c04

[ToBTOpeHue, 00001IeHNE
cUCTeMaTU3alus 3HaHuH.

but6mmoreka [{OK

65 1 15.05.202
[Toctpoenue ceueHuii B 6 https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
[ToBTOpenwue, 0600mEeHNe
cHUCTeMaTU3alus 3HaHH.

66 Boruncnenue paccTosiHUNA: MeXay ) | 18.05.202 bubnmnorexa [JOK
JBYMsI TOUKaMH, OT TOUKH J10 MPSMOIA, 6 https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TUIOCKOCTH, MEXKTY
CKPEIIMBAOIIUMHUCS TPSIMBIMU

bubnuoreka [JOK

1 1 22.05.202

67 TOroBas KORTpOIIbHAA paboTa 6 https://m.edso0.ru/b9146bc0
[ToBTOpeHwue, 060061IeHNE
cHUCTeMaTU3alus 3HaHUM.
B :

" BIYHCIICHUE YTIIOB: MEXY 1 25 05202 BuGmorexa LOK

K .05.
c peH_[I/IBaIOH_II:IMI/ICSI TPSAMBIMH, https://m.edso0.ru/56765¢e8b
MEXJly NPSMOI U IIJIOCKOCTBIO, 6
JIBYTPAHHBIX YTJIOB, YIJIOB MEXIY
TUTOCKOCTSIMHU
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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IPOBEPSAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI 10 KJIACC

Koz IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
npoBepsieMor .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero oo1ero 0opa3oBaHusA
0 pe3yJibTaTa
7 I'eomerpus
7.1 OrniepupoBaTh NOHATHSIMU: TOUKA, MPSMast, IIIOCKOCTh
75 [TpyMeHsATh aKCHOMBI CTEPEOMETPHUM U CJEICTBUS U3 HUX NPU PEIICHUU
' r€OMETPUYECKUX 3a]1a4
73 OnepupoBaTb NOHATHSAMHU: MAPAJUIETBHOCTh W NEPHEHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEN
74 KnaccngunmpoBaths B3auMHOE PacIioIOKEHHE NPSIMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: JIBYTPAHHBIA yIOJl, TPAHU JBYI'PAHHOIO YIJIA,
7.5 pedpo IBYrpaHHOTO YIJIa, IMHEWHBIN YroJl JBYTPAHHOTO YIJIa, TpajyCHas
Mepa JABYTPaHHOTO yria
y OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKIIbINA
. MHOT'OTPaHHMK, 3JIEMEHTHI MHOIOIPAHHUKA, IPABUJIbHBIN MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (TIMpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumne, Ky0)
KnaccuduimpoBaTh  MHOTOTPaHHUKH, BBIOMpass  OCHOBaHUS IS
- KjIaccuukanuy  (BBINYKIbIE W HEBBIIYKJIbIE  MHOTOTPaHHUKH,
' NIpaBUJIbHBIE MHOTOIPDAHHHMKHM, MpPSIMBIE W  HAKJIOHHBIE IPU3MBI,
napaJuIeIeUIe Ibl)
79 OnepupoBatb HOHATUSAMU: ceKylIas IJIOCKOCTb, CEYEHUE
' MHOTOTPaHHHUKOB
710 OOBSICHATH  NPUHLHUIIBI  [OCTPOCHHUS  CEYEHUH  MHOTOTPAHHUKOB,
' UCIIOJIB3YSl METOJ] CIIEA0B
Ctpoutp ced4eHHMsT MHOTIOIPDAaHHHUKOB METOJIOM CJIEJOB, BBINOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OO0BEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHH3Y
Pemiate 3a1aun Ha HAXOXKJICHHE TE€OMETPUUYECKUX BEJIMYMH MO 0Opaslam
7.12 WIM aJrOPUTMaM, NPUMEHSS W3BECTHHIE AHAIUTUYECKHUE METOJbl MpHU
pEIIEHUH CTaHAAPTHBIX MATEMAaTHMYECKUX 3aJa4 Ha BBIYHMCIICHHE
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PacCTOSTHUN MEXIY NBYMS TOYKaMH, OT TOYKH JIO MPSMOH, OT TOYKHU 0

IJIOCKOCTHU, MCIKAY CKPCHIUBAOIMUMUCH ITPAMBIMU

7.13

Pemarn 3ala41 Ha HAXOKACHUC I'COMCTPHUICCKUX BCIUYHH 1O 06pa3uaM
UKW aJirTOpuTMaM, MNPUMCHAA H3BCCTHBIC AHAIUTHYCCKUEC MCTOABLI IIPU
pCeICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJda4 Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCHIIMBAIOIIMMUCA MPAMBIMH, MCKIY Hp?[MOI\/JI N ITINIOCKOCTBIO,

MCXKAY IIOCKOCTAMU, IBYI'PAHHBIX YTIJIOB

7.14

Beruncnsate 00bEMBI M IUIOMIANM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, nmupamuia) ¢ IPUMEHEHHEM (OPMYJI, BEIYUCIATH COOTHOIICHUS
MEXKTY IUIOIIAISIMH MMOBEPXHOCTEH, 00BéMamu MOJOOHBIX

MHOTI'OIrpaHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHUSl B IPOCTPAHCTBE, LEHTP, OCbh U

IUIOCKOCTh CHMMETPHH, LIEHTP, OCh U MJIIOCKOCTh CUMMETPUH (PUTYPbI

7.16

W3Bnekarb, mpeoOpazoBbIBaTh U HHTEPIPETUPOBATH HH(OPMALUIO O
NPOCTPAHCTBEHHBIX T'€OMETPHYECKUX (UTYypax, NpPEJCTaBICHHYIO Ha

YepTekax U PUCYHKaX

7.17

[TpumensTy reoMmerpuueckue (HakThl A PELICHUS CTEPEOMETPUUYECKHUX
3a/1ay, MOPEIIONAraliiuX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBUSA

MPUMEHEHUS 3a/1aHbl B IBHOU (popme

7.18

IIpumMeHATh npocTEHIINE NPOrpaMMHBIE CpPEICTBA UM DJIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMBI IIPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a4

7.19

HpI/IBO,Z[I/ITL IPpUMEPBI MATCMATHYCCKUX BaKOHOMepHOCTCﬁ B IIpUPOAC U

JKHU3HH, paCliO3HaBATh MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpyMeHsTh MOTy4YeHHbIE 3HAaHUS HA TIPAKTHKE: aHAJIM3UPOBATh peaibHbIe
CUTyallud M IpPUMEHATh HU3YyYEHHBIE IOHATHS B IIPOLECCE IOMCKA
pemenus MaTEMaTHYECKH c(hopMyJIMPOBAHHON npo0JIeMbl,
MOJICJIUPOBaTh pPeajbHbIC CUTYAllMM Ha S3bIKE T€OMETPUH, HUCCIIEI0BATh
IIOCTPOECHHBIE MOJENH C HCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TEopeM, amnmnapara ajareopsl, pelaTh MPaKTUYECKHE 3a7a4uH, CBI3aHHbIE C

HaXOKACHUCM I'COMCTPHUICCKUX BCIIMYNH

INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA 10 KJIACC

Kon

HpOBeprEMI)Iﬁ 3JIEMEHT COACPKAHUSA

I'eomerpus

21



7.1

OcHOBHbIE TOHATUS CTEpEeOMETpUHu. Touka, MpsiMasi, IIOCKOCTh, MPOCTPAHCTBO.
[TonsiTHe 00  aKCMOMATUYECKOM  TIOCTPOSCHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICJICTBUS U3 HUX

7.2

B3aumHoe pacrnosokeHHe ~TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKarolrecs,
napajiebHble M CKpeluBawomuecs mpsmele. llapamnenbHocTh NOpSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: TMapajUlesibHbIe TPsIMbIE B  MPOCTPAHCTBE,
MapajuieNbHOCTh TPEX MPSIMBIX, MAPAIIEIBHOCTh MPSAMON M TUIOCKOCTU. YTIBI C
COHaITpaBJICHHBIMU CTOpOHaMHu, yroa MeExay HOpsAMbIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapajuiebHbIe MIOCKOCTH, CBOMCTBA MapaJIJIEIbHbBIX
mwiockocteil. [Ipocteiimue mpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETPadp,

Ky0, napaJuiesienumnes, NoCTPOCHNEe CeUeHU

7.3

[lepneHIUKYyIAPHOCTh MPSIMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE IPSIMBIE B
[IPOCTPAHCTBE, NPSIMbIE NIapAJIJIEIIbHBIC U IEPIIEHIUKYIIAPHBIC K INIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH IIPSMOM U INIOCKOCTH, TEOPEMA O MPAMOMN MEPIEHAUKYIISIPHON
IUDIOCKOCTH. YIJIBI B TIPOCTPAHCTBE: YroJll MEXAy MPsSMOHM M  IIOCKOCTBIO,
JBYI'PAHHBI YIOJI, JIMHEMHBIM yroa JABYrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIE. PACCTOSIHME OT TOYKM A0 IUIOCKOCTH, PAcCTOSHUE OT HIPSIMOU 0
TUIOCKOCTH, MPOEKIUs (Urypbl Ha IIOCKOCTh. [lepneHauKyIsIpHOCTh TIOCKOCTEMH:
NIPU3HAK  MEPIEHIUKYJSPHOCTH  JBYX  IDIOckocTe. Teopema o  Tpéx

NepHeHANKYIIpax

7.4

[lonsiTiE MHOrorpaHHMKa, OCHOBHBIE 3JIEMEHTbl MHOIOTPaHHMKA, BBINYKIIBIE U
HEBBIMYKJIbIE MHOTOIpDAaHHUKH, pa3BEpPTKa MHororpaHHuka. Ilpusma: n-yronbHas
Mpu3Ma, TpaHU M OCHOBAHMS MPU3MBI, MpsMas U HAKIOHHAS MPU3MBI, OOKOBas U
II0JIHAsl TIOBEPXHOCTH NMpu3Mbl. [lapamienenunen, npsiMOyTroIbHbBIN NapajuIeIeIue ]
u ero corcta. [lupamuaa: n-yrosnpHas nupamuaa, TpaHd U1 OCHOBaHUE MMUPAMU/IBI,
O0KOBast M IMOJHAsi TOBEPXHOCTh MUPAMUbI, IPAaBUIbHAS U yCeUEHHAsl MHpaMHJIA.
OnemMeHTbl NOpu3Mbl M nupamuabl. [lpaBuibHBIE MHOTOTPAHHUKH: IIOHSTHE
MPaBUJIBHOTO MHOTOTPaHHUKA, MpaBUJIbHAs NpU3Ma W MpaBUIIbHAsg MNUPAMHJA,
IpaBWIbHAs TPEYyroJibHas NMUpaMuAa U MpaBWIbHBIN TeTpasap, KyO. Ilpencrasnenue
O MPaBUJIBHBIX MHOIOTPaHHUKAX: OKTa’Ap, AOAEKa’daAp U ukocadapyrue CeuyeHus

MPU3MBI U TUPAMUBI

7.5

CummeTpusi B NPOCTPAHCTBE: CHUMMETPUSL OTHOCHUTEIBHO TOYKH, MPSMOH,
IJIOCKOCTH. DJIEMEHTBl CUMMETPHUM B MMUPAMHUJIAX, apajuieJenunenax, IpaBuibHbIX

MHOT'OrpaHHHUKax

7.6

Bbruncienue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yrisl. Ilmomans

OOKOBOIl MOBEPXHOCTU U TIOJHOM MOBEPXHOCTU MPSIMOM MPU3MBI, IUIONIA]b
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OCHOBaHHH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MPsIMOI mpu3Mbl. [lnomans 60koBoM
MOBEPXHOCTH W TMOBEPXHOCTH MPaBUJIBHOM NHpaMHIbI, TeOpeMa O IUIOMIAAn

yceuénHoil nupamuibl. [lonstre 06 06béMe. OOBEM MHpaMUIbl, TPU3MbI

7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOIICHUS MEXKAY IIOUIAIIMU TOBEPXHOCTEH,

00BEMaMH HOI[O6HBIX TCII

ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OFPA30BATEJBHOM ITPOT'PAMMBI CPEJTHEI'O

OBHIETI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHOM NPOrPaMMBbI CpeIHEro 0611ero
oOpa3oBaHus

Bnanenue meromamMu J0Ka3aTeNbCTB, ITOPUTMAMH DEIICHUS 3ajad;
yMeHHe (GOpMyIHpOBaTh U ONEPUPOBATH IOHATHSIMHU: OIPEJCIICHHE,
aKCMOMa, TeopeMa, CIEICTBUE, CBOICTBO, MPHU3HAK, J0KA3aTENIbCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKH; IPUMEHSTh UX; YMEHHE (OpMyITUpOBaTH
00paTHOE W TMPOTHBOIIOJIOKHOE YTBEPKICHUE, NMPHUBOAUTH MPUMEPHI H
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIIHUU;
NPOBOANTH JIOKa3aTeIbHBIE pPACCY’)KJCHUS TPH pEHICHUH  337ad,
OLIEHUBATh  JIOTMYECKYI0 NPAaBWIBHOCTb  PACCYXKACHUH;  yMEHHE
OTIEPHPOBATH TMOHIATHUSMHU: MHOXKECTBO, MOJMHOXKECTBO, OINEPalldN HaJ
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
ammapar Juis ONMCAHUs PEAIbHBIX TPOILIECCOB U SIBJICHUN U TPU PEIICHUU
3a7a4, B TOM UHCIE U3 JPYyruX YYeOHBIX IPEIMETOB; YMEHHE
OTIepUpOBATh MOHATHAMHM: rpad, CBA3HBINA Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3a/JaBaTb M ONKCHIBATH TIpadbl Pa3TUUHBIMU

crioco0amu; UCIOIB30BATh Tpadbl NP PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUAMU: HATYPAIBHOE YHCIIO, LEI0E YHCIIO,
CTEIEHb C LEJBIM ITOKa3aTelIeM, KOPEHb HaTypaJbHOM CTENEHH, CTEIIECHb
C palMOHAIBHBIM  IIOKa3aTeleM, CTEIeHb C  JIEUCTBUTEIIBHBIM
HoKa3zaTejleM, JiorapupM 4UHcIa, CHHYC, KOCHHYC M  TaHICHC
IIPOU3BOJIBHOTO YHUCJIA, OCTATOK II0 MOZYJIIO, PALMOHAIBHOE 4YHUCIIO,
UPPALMOHAJIBHOE  YUCJIO,  MHOXKECTBA  HATYPaIbHBIX,  LEJBIX,
palMOHANbHBIX, JCHUCTBUTENBHBIX YHCEI; YMEHHE HCIIOJIB30BATh
NPU3HAKK JIEIMMOCTH, HAMMEHBIIWN OOLIMH JIenuTenb M HauMeHbIlee

0611166 KpaTHOC, aJITOPUTM EBknuma IpU pCHICHUH 3aJia4; 3HAKOMCTBO C
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pa3sIMYHBIMK ~ TMO3WIIMOHHBIMA ~ CHUCTEMaMM  CYHUCJICHHS; YMCHHE
BBITIOJHATH BBIYMCIICHHE 3HAYCHW M MPeoOpa3oBaHUsl BBIPAXKEHUU CO
CTENEHsIMH M Jiorapupmamu, npeoOpazoBaHUsl APOOHO-paALMOHATBHBIX
BBIpQXXEHHI; yMEHHE OINEePUPOBATH MOHSATHUSIMU: IOCIEIOBATEIHLHOCTD,
apudmernueckas nporpeccus, reoMeTpruYecKast nporpeccus,
OcCKOHEYHO yOBIBarOIas TeOMETPUYECKass IMPOrpeccHsi; YMEHHE
3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHUCJIE C TOMOILBIO PEKYPPEHTHBIX
dbopMys; yMEHHE ONEPHPOBATh MMOHATUSIMH: KOMIUIEKCHOE YHCIIO,
CONPSHKEHHBIE KOMIUJIEKCHBIE YHCIIA, MOJYJIb U a@pPTyYMEHT KOMIUIEKCHOTO
guciia, ¢GopMa 3aMucd  KOMIUIGKCHBIX 4ucen  (TeoMeTpHuYecKas,
TPUTOHOMETPUYECKass W  aiareOpaudveckas); yMETb  IPOU3BOJIHTH
apudmeTnyecKkue JACUCTBUS C KOMIUICKCHBIMH YHUCIIAMU; TPHUBOIUTH
MpUMEPHl  WCIONB30BaHUS ~ KOMIUIEKCHBIX — YHCE;  ONEpHpOBaTh
MOHATUSAMU: MaTpuua 2x2 u  3x3,  omnpeAenurenb  MaTpHUIbI,

FCOMCTpH‘I@CKI/II\/’I CMBICJI OITPEACIIUTEIA

YMeHne omnepupoBaTh TOHITHSAMH: pallMOHAIBHBIC, WPpPAIMOHATILHBIC,
MOKa3aTeNbHbIE, CTEMEHHbIC, Jorapu(MUUECKHe, TPUTOHOMETPHUYECKUE
ypaBHEHUsST U HEPABEHCTBA, HX CHUCTEMbBl; YMEHHE ONEPUPOBATH
MOHSTUSAMU: TOXJECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PABHOCHIIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBbI C TMOMOILIBIO PA3JIMYHBIX HPUEMOB; peIIaTh
ypaBHEHHWs, HEPaBEHCTBA M CHUCTEMBl C TIAPAMETPOM; MPUMEHATH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMbI IJI PEIICHUsS MaTeMaTHYeCKHX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U pealbHOM )KU3HU

YMeHne onepupoBaTh TOHATHSAMH: (QYHKOUS, YETHOCTh (DyHKIHNH,
HNePUOTUYHOCTh (DYHKIMM, OTPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTB
¢yHKIMH, 3KCTpeMyM (YHKINHU, HauOOJbIlIee M HAUMEHbINIEE 3HAUYCHUS
GyHKIMHA Ha POMEXYTKE, HEMPEPhIBHAS (DYHKIIHSI, aCHMIITOTHI Tpaduka
¢byHKLIMY, TIepBast U BTOpasi MPOM3BOJHAS (YHKLUHU, TECOMETPUUECKUN U
¢bu3znyecKkuil CMbICII TPOU3BOAHOM, MEpBOOOpa3zHas, OIpeneIEHHbIN
UHTErpajl; yMEHHE HaXOIUTh aCUMNTOTHI Tpaduka (QyHKIUH; yMEHHE
BBIYUCIIATH  TPOM3BOJHBIE CYMMBI, TPOU3BEICHHS, YaCTHOTO U
KOMIIO3ULMK (YHKLUI, HaXOAUTh ypaBHEHHE KacaTelIbHOW K rpaduky
(YHKUIMY; yMEHUE HAaXOOUTh IMPOU3BOAHBIC 3JIEMEHTApHBIX (YHKLUH;

YMEHHE WCIOJb30BaTh MPOW3BOJIHYIO JUJIsi HCCJENOBaHUS (DYHKIIHM,
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HaXOAWTh HAWOOJIbLINE M HaUMEHbIIHME 3HAaYeHUs (YyHKUUH; CTPOUTH
rpadyk MHOTOYJICHOB C MCIIOJIb30BAHHEM ammapaTa MaTeMaTHYeCKOTro
aHajgn3a; TMPUMEHSATHh TPOW3BOMHYIO [IJII HAXOXKIEHWS HAWITydIlero
pelieHuss B NMPUKIAAHBIX, B TOM YHUCJIE COLMAIBHO-3KOHOMHYECKUX H
du3MYeCKUX 3a/1a4axX; HaXOIUTh TUIOMATH U 00bEMBI (UTY C TIOMOIIBIO
MHTErpaja; NPUBOJUTHh INPHUMEPHl MATEMAaTHYECKOTO MOJECIHPOBAHUS C

noMoIsio i depeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBaTth TOHATUAMH: Tpaduk GYHKIUH, oOpaTHas
byHKIMsI, KOMTO3ulusd GyHKIWHA, JUHEWHas (yHKIHS, KBaJpaTHIHAS
byHKIHS, paroHagbHas byHKIHS, CTETICHHAS byHKIHS,
TPUTOHOMETPHUYECKHE  (PYHKIMH, OOpaTHbIC TPUTOHOMETPUYCCKHE
GyHKIMU, TOKa3aTeidbHas H JiorapudMuveckas (QYHKIUH; yMEHHUE
CTPOUTHh TpadUKH W3YYCHHBIX (PYHKIIHMA, BBITIONHATH MPEoOpa3oBaHUs
rpaduKoB (GYHKIHH, UCIIOIB30BaTh TPAPUKH JIJIsl U3yUSHHS POLIECCOB U
3aBUCHUMOCTEH, NP PEIIeHUH 33734y U3 JIPYTUX y4eOHBIX MPEIMETOB U
3a]1a4 U3 PeaTbHOM KHU3HU; BRIpAXKAaTh (POPMYJIAMUA 3aBHCHUMOCTH MEXKITY
BEJIMYMHAMU; HCIOIB30BaTh CBOWCTBA M rpaduku GyHKIUH 175
pelieHHs ypaBHCHU, HEPABEHCTB U 3a/a4 C IMapaMeTpaMu; U300paxarhb
Ha KOOPJIMHATHOW IUIOCKOCTH MHOXECTBAa PCIICHHN ypaBHEHHIA,

HCPABCHCTB U UX CUCTCM

YMeHue pemiarb TEKCTOBBIE 3a/ladyd pPa3HbIX TUIOB (B TOM YHCJE Ha
HPOLIEHTHI, A0JIM U YacTH, Ha JBM)KEHUE, paboTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 33/1a4K U3 00JacTH yNpaBIeHUs JIUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTaBIISATh BBIPAXKEHUS, YPaBHEHMs, HEPaBEHCTBA U HUX
CUCTEMBI II0 YCIOBHUIO 3aJa4d, HUCCIENOBATh IIOJIy4YCHHOE pELICHUE U
OLICHUBATh TPABJOTOAOOHOCTh PE3yJIbTATOB; yYMEHHE MOJAEIHPOBATH
peanbHBIE CUTYallUH HA S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAYKEHHS,
YPaBHEHUs, HEPaBEHCTBA M HX CHUCTEMBI II0 YCIOBHIO 3aJ]a4H,
UCCIEN0BATh IIOCTPOEHHBIE MOJEIHA C UCIOJIB30BAaHUEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOTYUYCHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: cpeliHee apu(mMeTHueckoe, MeIuaHa,
HauOonblllee W  HaWMEHblllee 3HA4YeHMs, pa3Max, JUCHepCHus,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHHE U3BJIEKaTh,
MHTEPIPETUPOBaTh MH(GOpPMALMIO, MPEACTABIEHHYI0 B TalOiuIax, Ha
nuarpammax, rpaukax, OTpaskarollyro CBOWCTBA pealbHBIX MPOIECCOB U

SIBIICHUI; TPEICTABISTh MH(GOPMAIIMIO C TOMOMIBIO TAOJIUI] U THATPAMM;

25



HCCICA0BATh CTATUCTHYCCKUE AAHHBIC, B TOM YHUCIEC C HNPHUMCHCHUEM
T pa(i)I/I‘-IGCKI/IX METOJ0B )51 9JICKTPOHHBIX  CPCACTB, T pa(l)I/I"IeCKI/I
HcciacagoBarb COBMCECTHBIC H&6J’II—O}I€HI/I$I C I[oMOomblO aguarpamMm

pacceuBaHMs U JIMHEHHOM perpeccuu

YMeHue onepupoBarb IMOHATUSAMHU: CIYYaWHBIM ONBIT W CIy4alHOE
CcOOBITHE, BEPOSATHOCTb CIYyYaHOTO COOBITHS; yMEHHUE BBIYHCIATH
BEPOSITHOCTh C HCIIOJIb30BAHHEM TpapUUECKUX METOJOB; IPUMEHITH
(GOpMyIIBI CIIOKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (opMyiy MOIHON
BeposITHOCTH, opMmyiy bepHynnu, koMOMHATOpHBIE (GaKThl U POPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEaJbHBIX COOBITUH; yMEHHE OIepUPOBATH
MOHATUSAMHU: CIydailHas BEJIMYMHA, pPacHpelesicHue BEPOSITHOCTEH,
MaTeMaTUYeCKOe OXUIAHUE, JUCHEPCUS U CTAHIAPTHOE OTKJIOHEHHE
CIy4yallHOM BEJMYUHBI, (QYHKIUU pACTpPENCTICHUs] U  IJIOTHOCTHU
PaBHOMEPHOTO, TIOKa3aTEJIbHOIO H HOPMAJBHOIO paclpeeiCHU;
YMEHHE HCHOJb30BaTh CBOMCTBA M3YYEHHBIX paclpeAesieHuid s
pelIeHusT 3aja4d; 3HAKOMCTBO C TIOHATHSIMH: 3aKOH OOJBIIMX YHCEN,
METOJIbI BHIOOPOYHBIX HCCIEIOBAHUI; YMEHHE TNPUBOAUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINMX YHCET B MPHPOJHBIX U OOIIECTBEHHBIX
SIBJICHUAX; YMEHHE ONEPUPOBATH MOHITUSMU: COUECTAHUE, MIEPECTAHOBKA,
YHCII0O COYETaHWH, YHUCIO TIePeCcTaHOBOK, OWMHOM HprOTOHA; yMmeHue
MIPUMEHSATh KOMOMHATOPHBIC (PAKTHI M paCCY ACHUS IJI PEIICHUS 3a/1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJIYYECHHBIA PE3YIIbTAT

YMeHue omnepupoBaTh IMOHATUSAMH: TOYKa, IMpsMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIUIA, IUIOCKMA YIOJI,
JBYI'PAHHBIA yroj, TPEXTPAHHBIA YIroJ, CKPEIIMBAIOLIUECS IPSMBIE,
NapajuIe]IbHOCTh U NEPNEHIUKYJAPHOCTD MPSIMBIX M IUIOCKOCTEH, YIrojl
MEXIY MNPSMBIMH, YTOJ MEXKIYy IPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IJIOCKOCTSMU, PACCTOSAHHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSMH; YMEHHUE UCIIONIb30BATh IIpU
pelIeHny 3a1a4y U3ydyeHHble (AaKThl U TEOPEMbI IUNIAHUMETPUU; YMEHUE
OLIEHUBAaTh pa3Mepbl OOBEKTOB OKPY)KAIOLIEr0o MHpa; CTPOUTh
MaTE€MaTHYECKHE MOJEIM C IOMOINBI0 T€OMETPUYECKUX IOHATHH U

BCJIIMYHMH, p€IIaTh CBA3AHHBIC C HUMU IIPAKTHYCCKUEC 3aJa4u

10

YMeHune omnepupoBaTh MOHATUSAMU: TUIOHIAAb (PUTYpBI, 00bEM (UTYPBHI,

MHOI'OI'paHHUK, HpaBI/IHBHblﬁ MHOI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
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KyO, mapajuienenumnen, npusMma, nupamuaa, (Gurypa ¥ IHOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, IIap, cdepa, IUIOMaaAb cQepsl, IMIONIAIb
MOBEPXHOCTU NUPAMUJBIL, MPU3MBIL, KOHyca, IWIMHIApA, 00BEM KyoOa,
IPSIMOYTOJIBHOTO Napajule/IeNuIe a, NUPaMHUIbl, NPU3MBI, LWIMHAPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHUsI KOHYca U LWIMHIPA,
NapajuleJIbHble OCH WM OCHOBAHMIO, CEYECHHME I1apa, IUIOCKOCTb,
Kacatomasicss cepsl, LWIMHIpPA, KOHYCa; YMEHHE CTPOUTH CEUYECHHE
MHOTOTpaHHMKA, N300pakaTb MHOTOIPAaHHUKH, (PUTYpPbl U MOBEPXHOCTU
BpaIllEHUs], UX CEYEHMS], B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEACTB;
YMEHHE NMPUMEHATh CBOMCTBA r€OMETPUUECKUX (PUTYDP, CAMOCTOATEIHHO
(bopMyIMpOBaThH OMpPEENICHHUs] U3y4aeMbIX (PUTYp, BBIIBUraTh TMIIOTE3bI
O CBOMCTBAaxX W MPHU3HAKAX T'€OMETPHUECKUX (PHUTYp, OOOCHOBHIBATH HIIU
onpoBepraTb HMX; YMEHHME IPOBOAUTH Kiaccupukanuio ¢uryp 1o
pa3IMYHbIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JONOJIHUTEIbHBIC

HOCTPOCHHSI

11

VYmMmenne ONncprupoBaTh IIOHATUAMM. JOBHUKCHUC B IMPOCTPAHCTBE,
napajuieNbHbI MEPEHOC, CUMMETPUS Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TIpeoOpazoBaHue TOM00Ms, TOMO00HBIE (UTYpHI; YMEHHE
pacro3HaBaTh paBHbIC W MOAOOHBIC (DUTYPHI, B TOM YHCJIE B TPUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJb30BaTh T€OMETPUYECKHUE OTHOIICHUS
OpU pEIICHWH 3a/1a4; HAXOJWUTh T€OMETPUYECKHE BEIWYHMHBI (IJTUHA,
yroJ, Iomaab, 00BEM) TpU peIIeHHH 3a7ad W3 JPYTHX Y4eOHBIX
npeaMEToOB U U3 peaﬂbHOﬁ KN3HU, YMCHHUEC BBIYUCIIATH T’COMCTPHYCCKUC
BEJIMYMHBI (JUTMHA, YTOJ, IUIOHa/b, OOBEM, IUIOMIAJb TOBEPXHOCTH),
UCIIONB3YSl H3Y4YeHHbIE (DOPMYJBI M METOJbl, B TOM YHCIE: IJIOUIA/b
MOBEPXHOCTU MUPAMHUIBI, TIPU3MBI, KOHYCA, MWIMHAPA, TUIOMAAb Chepsr;
00bEM Ky0a, MPsIMOYTOJILHOTO MapajuieNenuIesia, TUPaMHUIbI, MTPU3MBL,
MWINHIpA, KOHycCa, Iapa, yMEHHE HaXOAWTh OTHOIIEHHE OO0BEMOB

no700HBIX (uryp

12

YMeHue onepupoBaTh MOHATUAMU: MPSAMOYIOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJHMHATHI TOYKH, KOOPIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEICHUE BEKTOpAa Ha 4YHCIO, pa3jIoKEeHHE BeKTopa Mo 0Oas3ucy,
CKaJsIPHOE IIPOU3BEIEHUE, BEKTOPHOE IPOM3BEACHHUE, YIOJI MEXAY
BEKTOPAMH; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOJ
JUIS pelleHHss TeOMETPUYECKHX 3aJad W 3ajad JApPYyruxX Y4eOHBIX

IIPEMETOB
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13

VYMeHue BbIOMpaTh NOAXOAALIMM METON JJIs  peLIeHHs 3a/lauH;
[IOHUMAHUE 3HAYUMOCTH MATEMaTUKA B U3YYEHUU IPUPOAHBIX U
OOLIECTBEHHBIX MPOIIECCOB U  SIBJIGHUH; YMEHHE pacro3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHHE IPUBOIUTH
IIpUMEPBl MAaTEMaTUYECKUX OTKPBITUH POCCUHMCKOM H  MHUPOBOMU

MaTeMaTH4eCKOM HAayKHU

INEPEYEHD 9JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMbBIX HA EI'D 110

MATEMATHKE

IIpoBepsiemMblii 3JIeMeHT COiep:KaAHUS

Kon

1 Yucna v BBIYUCIICHUS

1.1 Harypanbsble u nensie yncna. [Ipu3Haku AeIMMOCTH HEIbIX YHCell

> Panmonaneupie unciaa. OOBIKHOBEHHbIE U JCCSATHYHBIE JIPOOH, TMPOICHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypaidbHOH cremneHu. [leiicTBus ¢ apudmeTnaeckuMu
' KOPHSIMU HaTypaJlbHOMN CTETIEHU

L4 Crenens ¢ 1enbIM nokazareneM. CTeneHb ¢ palioHaIbHbIM MoKazareneM. CBoiicTBa
' CTENEHU

s CuHyCc, KOCHMHYC M TaHI'€HC YHCIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTe€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnynble U HaTypaJbHbIC JOrapru(MbI

JleiicTButenbHble 4ucna. ApuPMETHUECKHE OMNepalud ¢ JeHCTBUTEIbHBIMU
1.7 yuciamu. [IpubnmkEHHbIe BEIYUCICHUS, TIPaBUiIa OKPYTIIEHUs, IPUKUIKA U OLIEHKA
pe3ynbTaTta BRIYUCICHUN

1.8 [IpeobpaszoBanHue BhIpaKeHUI

1.9 KommiiekcHbie uncna
2 VYpaBHEHUs 1 HEpABEHCTBA

2.1 Lenblie u 1poOHO-paIIOHAIBHBIE YypaBHEHUS

2.2 HppanuoHaibHble ypaBHEHUS

23 TpuroHomeTpuyecke ypaBHEHUS

24 [Toxa3zaTenbHbIE U JTOTapHUPMHUUECKIE YPAaBHEHHS

2.5 Lenbie 1 1poOHO-palIMOHATIEHEIC HEPABEHCTBA

2.6 HppaunoHaibHbie HEPAaBEHCTBA
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2.7 [TokazaTenbpHbIC U JOoTapUDMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuieckre HEpaBEHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuna cucTeMsl JIMHENHBIX ypaBHEHUI. ONpenenuTesb MaTPULIbL
3 OyHKIHH U TpaduKh
11 Oynkius, cnocoObl 3ananus ¢yHkiuu. ['paduk Qyskimu. B3zaumHo obOpaTHbIe
' dbyukaun. YétHpie 1 HeuéTHBIC PyHKIMU. [leproandyeckue GyHKIIN
O6mactp ompeneneHUss W MHOXKECTBO 3HaueHWUW QyHkiuu. Hymm ¢dysKmmm.
32 [IpomMexxyTKH ~ 3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymbl 1 MUHUMYMbl (QyHkuuu. HauOosbliee u HauMeHbllee 3HaYCHHE
(yHKIIUU Ha IPOMEKYTKE
13 CrenenHass (yHKUMS C HaTypaJbHbIM M IeJbIM TOKa3areneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 7-OU CTCTICHH
34 Tpuronomerpruyeckue QyHKIMH, UX CBOWCTBA U IpapuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKINHU, X CBOMCTBA U IrpaduKu
36 Touku paspeiBa. Acumntotel rpadukoB ¢yHkumid. CBoilcTBa  (QYHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMS II0CIIEN0BATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. @opmyria CI0XKHBIX MPOLIEHTOB
4 Hagana maTemarnueckoro ananusa
4.1 [IpousBonnas ¢pyukiuu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIMH
[Ipumenenne NPOU3BOAHONW K HCCIENOBAHUIO (QYHKIMH Ha MOHOTOHHOCTb U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOONbIIEro U HaMMEHbINEro 3Ha4eHuss QYHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UuTerpan
5 MHokecTBa 1 JJOTHKA
5.1 MHokecTBO, onepaluy HaJl MHOKecTBaMHU. [{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
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['eomeTpust

7.1 ®urypsl Ha MIIOCKOCTH

7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuku

7.4 Tena u MOBEPXHOCTH BpalllCHUS

7.5 Koopaunats! 1 BEKTOPEI
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YYEBHO-METOJUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

* MaremaTHka: anredpa 1 Hauyaja MaTeMaTH4YeCKOTO aHaIn3a, TeoMeTpus. AnreOpa u Hayana
Maremaruueckoro ananuza. 10-11 knacc. Anumos LI A., Konsirun FO.M., TkaueBa M.B. u ap.
Axunonepsoe obmectBo «M3narensctBo «IIpocBemenue»

» MaTtemaTuka: anredpa ¥ Hayaja MaTeMaTH4eCKOTro aHanusa, reomerpus. ['eomerpus. 10-11
knacc. Aranacsia JI.C., byty3oB B.®., Kagomie C.b. u 1p. AkiimonepHoe o0I1ecTBoO

«3narenscTBO «IIpocBeenne»
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