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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yuye6HOro kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuvaromuxcs 10 —11 ximaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCyIapCTBEHHOTO  00pa30BaTEeNbHOIO  CTaHAAapTa  CPEIHEro  OOIIero
o0Opa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEAbIBIIEMbIX
K MaTeMaTU4YeCKOMY OOpa30BaHUIO, M TPAIUIIMN POCCUUCKOTO 0Opa30oBaHUS.
Peanuzanus POrpaMMBbl o0ecreynBaer OBJIaJICHUE KJIIOUEBBIMU
KOMIETEHIIUSIMH, COCTABJISIOIIMMU OCHOBY JIJIsi CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OIIEKYIBTYpPHOTO, JMYHOCTHOTO u
MO03HABATEIBHOTO PAa3BUTHUS JTUYHOCTH O0YUAIOITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpHUM Ha YpOBHE CpEAHEro oOIero
oOpa3oBaHus OOYCJIOBJICHA TPAKTHYECKOW 3HAYMMOCTHIO METANPEJAMETHBIX U
NPEIMETHBIX Pe3yIbTaTOB OOYYCHHS T€OMETPUHU B HANPABICHUU JIMIYHOCTHOTO
pa3BuTHs oOydaronuxcs, GopmMupoBaHus (HYHKIHOHATIHLHOW MaTeMaTU4YeCKON
IPaMOTHOCTH, HW3Y4Y€HUs JpPYruxX Y4eOHBIX JUCHMIUIMH. Pa3Butne vy
oOy4Jaromuxcs NPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKICHUU
reOMETPUYECKUX aOCTPaKIUi, COOTHOLIEHUH PEAJbHOTO U HJIeaJbHOrO,
XapakTepe OTpaXXCHUsT MaTeMaTUYeCcKOM HayKoW SBICHMM U MPOIIECCOB
pEaNbHOTO MHpPA, MECTE TEOMETPUH B CHUCTEME HayK M POJIM MaTeMaTUYECKOTO
MOJITUPOBAHMSI B HAYYHOM TIO3HAHMUM M B TIPAKTHKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYaIIUXCS, a TaKXkKe KayecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomeTtpus siBnsieTcss OMHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHs, TaK Kak OOECIEYMBAET BO3MOXHOCTh H3YUEHHUS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MbIieHHe, GOPMUPYEMOE MPU H3YYCHHH OO0YUaroIIUMUCS
MOHATUMHBIX OCHOB TEOMETPUUM U TIOCTPOCHHHM IEMOYKH JIOTHYECKUX
YTBEPKJICHUN B XOJI€ PEIICHUS T€OMETPUYECKUX 3a/iad, YMEHUE BBIIBUTaTh W
OTPOBEPTaTh TUIOTE3bI HEMOCPEICTBEHHO HMCIOIB3YIOTCS MPH PEIICHUN 3a1a4
€CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JACTIX JESITEIbHOCTH YenoBeka. OpueHTanus 4eI0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €Tr0 COLMAIBHOrO ObITHS, (popMma
OTpPaXCHUS OKPYKAIOIIETO MHUPA, YCIOBHE YCIENTHOTO MO3HAHUS U aKTUBHOTO



npeoOpazoBanusi aedcTBUTENbHOCTH. OmepupoBaHWE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUJBI YYEOHOW W TPYIAOBOM NEATEIBHOCTH,
SBIISICTCS OAHUM W3 MPO(GECCHOHATIBHO BaXKHBIX KayeCcTB, MOITOMY aKTyallbHa
3ajadya GOPMUPOBAHUS Y OOYUYAIOIIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH TI0 MHOTUM HaTPaBICHHSIM.
Llenp ocBoeHMs mporpaMmMbl ydeOHOTO Kypca «I'eomerpusi» Ha 6a30BOM
ypoBHEe 00ydeHHS — 00meoOpa3oBaTeIbHOE U OOMICKYIbTYpHOE pPa3BUTHE
oOyJaromuxcs 4epe3 oOOecrnedyeHne BO3MOXKHOCTH  NPHOOpETEHHS U
UCTIONB30BaHMUSI CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHUH U JIEHCTBUH,
cnenuPUUHBIX  TEOMETPUH, BO3MOXHOCTH  YCIEIIHOTO  MPOJOIKECHUS
o0pa3oBaHHsS IO CIEHUATBHOCTSIM, HE CBA3aHHBIM C  [PHKJIATHBIM
MCTIOIH30BAaHHEM F€OMETPHH.
[IporpaMmma 10 TeomMeTpuu Ha 0a30BOM YpOBHE TNpeaHA3HAYCHA IS
OOy4arolmmxcss CpPeAHEW IIKOJBI, HE WCIBITHIBABIINX  3HAYATEIHHBIX
3aTpyJHEHW Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHus. Takum o0pasom,
oOyuaromuecs: Ha 6a30BOM YPOBHE JIOJKHBI OCBOHMTH OOIIME MaTeMaTHYECCKHE
YMEHHUsI, CBSI3aHHBIE CO CIECIM(PUKON T€OMETPUH U HEOOXOAUMbIE ISl )KU3HU B
COBpeMEHHOM obO1iecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTb HM3YyUUTb
reoMeTpuio 6ojee riay0oKo, eclid B JalibHEHIIeM BO3HUKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBLHON 1eITeTbHOCTH.
JlocTkeHue 1eNu OCBOEHUS TMPOTrpaMMbl OOECIEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuopuTeTHBIMM 3aJjayaMH OCBOEHHUS Kypca
«I"'eomeTpun» Ha 6a30BOM ypoBHE B 10 Kacce SBISIOTCS:
e (opmupoBaHHE TPEACTABICHHS O TEOMETPUH KaK 4YacTU MHUPOBOU
KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHEe MpEACTABICHHUS] O MHOTOTPAHHUKAX U TeJaX BpPAIECHUS
KaKk O BaXHEUIIUX MATEMaTHYECKUX MOJENSIX, TO3BOJISIOMIUX
OTHCHIBATH U M3y4YaTh PA3HBIC SIBICHUS OKPYKAIOMIETO MHUPA;

e (dopMHpOBaHHWE YMEHHs paclO3HaBaTh Ha YEpPTEkaxX, MOJEISIX U B

peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BpaIlCHUS;

e OBIAJCHHE METOJAAMM pEIICHHA 3aJad Ha TOCTPOEHHUS Ha

N300pakeHUAX MPOCTPAHCTBEHHBIX PUTYD;
e (GOpMHpOBaHHWE YMEHHUS OINEPUPOBATH OCHOBHBIMH MOHATHSAMH O
MHOTOTPAaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHHE aITOPUTMAMH pEIICHUS OCHOBHBIX THUIOB  3ajady;

dopmMupoBaHuE yMEHHS TPOBOAWTH HECIOXKHBIE JOKa3aTeIIbHbIC



paccyKJIeHusl B XOJI€ pEUIeHUs] CTEPEOMETPUYECKUX 3a7ad U 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHUE  HUHTEJUICKTyaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOM AaKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmupoBanue  (YHKIMOHATBHOW  TI'PAaMOTHOCTH,  peJ€BaHTHOM
FEOMETPUM: YyMEHUE PaCIOo3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX
MOHSATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX
CUTYyaIUsX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMYyIHpPOBATH WX Ha S3bIKE
FEOMETPUM M CO3/]aBaTh T'€OMETPUUECKHUE MOJEIU, MPUMEHSThH
OCBOCHHBIM T€OMETPUUYECKUN ammapar JyIsi peHieHUus MPaKTHKO-
OPUCHTHPOBAHHBIX  3ajla4, HWHTEPIPETUPOBATH W  OLICHUBATh
MOJIYYEHHBIE PE3YJIbTATHI.

OTAM4IUTETEHON 0COOCHHOCTRIO MMPOTPAMMBI SIBJISIETCSI BKIIFOUCHHE B KYpC
CTEpEOMETpUM B Hayaje €ro M3y4YeHHs 3ajJad, peliaeMbIX Ha YPOBHE
WHTYUTUBHOTO TO3HAHUS, M OMpPEACIEHHBIM 00pa3oM OpraHu30BaHHAs padoTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYIIUPYET MPOTEKaHUE UHTYUTUBHBIX MPOIIECCOB, MOTUBUPYET
K JaJbHeHIeMy U3y4eHHIO TPeIMETa.

[Ipennoutenue oTaaéTcss HATMSAIHO-KOHCTPYKTUBHOMY METOY OOyYEHHS,
TO €CTh TEOPETHYECKHME 3HAHHS HUMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
PEIMETHO-TIPAKTUYECKON  JesATeNbHOCTH. Pa3BUTHE  MPOCTPaHCTBEHHBIX
NPECTaBICHUH Y ydaluxcsi B Kypce CTEPEOMETPUH MPOBOJIUTCS 3a CUET
pelIeHusl 3aJad Ha CO3JaHUE NPOCTPAHCTBEHHBIX O0Opa3oB H 3aja4y Ha
OTepUpPOBaHUE MPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3nanue oOpasza MpOBOIUTCS
C OTIOPOi Ha HATJISTHOCTh, a ONIEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBICUCHUS
OT HArJISITHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJIHOTO COJIEPKAHUS.

OcHoBHBIE cojepkaTeabHbie JUHUU Kypca «['eometpum» B 10 kmacce:
«MHororpanHukmn», «lIpsgmple W IUIOCKOCTM B TIpOCTpaHCTBE», «Temna
BpauieHus», «BekTopsl M KOOpAWMHATBHI B MpOCTpaHCTBE». DopmupoBaHue
JIOTUYECKUX YMEHHUM pactpeAessieTcsi He TOJIbKO M0 COAEPKATEIIbHBIM JTUHUSAM,
HO M 10 rojilaM 00y4Y€eHHUs Ha YPOBHE CpeIHEr0 o01Iero o0pa3oBaHus.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTam
OCBOCHHS pPabodeil TpOrpaMMmbl, paCIpeACIEHHBIM 10 ToJlaM OOydYeHUs,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, dYTOOBI OBJIAJCHHE TE€OMETPUUYCCKUMU
MOHSATHUSMU U HABBIKAMU OCYIIECTBIISIIIOCH MOCIEI0BATENbHO U MOCTYIATEIbHO,
C coOJoeHueM TMpPUHIUIIA [PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS



BKJIIOYAJIUCh B OOIIYI0  CHUCTEMY T€OMETPUYECKUX  IPEICTaBICHUN

oOyyJaromuxcs, pacmupsisi U yrayounss e€, oOpa3ysi MPOUYHbIE MHOKECTBEHHbBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reometpun otBoautes 2 yaca B Heaemo B 10 knacce u, Bcero
- 68 yueOHBIX YacoB.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIC TIOHATHS CTEpEOMETpHUH. Touka, mpsiMasi, TIIOCKOCTh, MPOCTPaHCTBO. [loHsATHE 00 akcMOMAaTHYECKOM
MOCTPOEHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anmHOe pacnosiokeHHe MPsSMBIX B IPOCTPAHCTBE: MEPECEKAOLIUECS, MAPAJIICITbHbBIE M CKPEIIMBAIOIINECS
npsimbie. [lapannenbHOCTh MNPAMBIX W IUIOCKOCTEW B MPOCTPAHCTBE: MapajuiesibHbIE MpPsSIMbIE B TMPOCTPAHCTBE;
napajIeIbHOCTh TPEX MPSAMBIX; NAPATUICIBHOCTh MPSAMON U MJIOCKOCTH. YTJbl C COHAMPABICHHBIMU CTOPOHAMU; YTOJI
MEXy IPsIMBIMHU B MPOCTpaHCTBE. [lapannenbHOCTh MIIOCKOCTEN: napauiesibHbIe TIOCKOCTH; CBOMCTBA MapajlieIbHbIX
miockocTeit. IIpocTeliue mpocTpaHCTBEeHHBIE (PUTYPBI Ha MJIOCKOCTH: TETpadap, KyO, Mapajuiesienune; MoCTpoeHUe
CEUCHUM.

[lepneHAUKYISAPHOCTh MOPSIMONM UM IUIOCKOCTU: MEPHEHAUKYJSIPHBIE MpPSIMblE B IMPOCTPAHCTBE, MpPSMbIC
napajuieJIbHbIE U MEPIEHANKYISPHbIE K IIOCKOCTH, MPU3HAK NEPHEHAUKYIISIPHOCTU MPAMON U IIJIOCKOCTH, TEOPEMA O
NPAMOM MEPHNEHAUKYISPHON IUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: YrOJ MEXIY MNPSMOM M INIOCKOCTBIO; JBYTPAHHBIN
yroja, JUHEHHBIA Yrojl IByrpaHHoro yria. [leprneHIuKylsip ¥ HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH,
PACCTOSIHHE OT MPSIMOM 110 TIOCKOCTH, TPOEKIHs (PUTypbl HAa TIOCKOCTh. [lepneHnuKyIsSpHOCTD TUIOCKOCTEN: TIPU3HAK
NEePHEHIUKYISIPHOCTU ABYX MIocKocTeil. Teopema o TpéxX nmeprneHanKyaspax.

MHoOrorpaHHMKH

[IoHATHE MHOrOrpaHHHKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUWKA, BBITYKJIBIE W HEBBIITYKJIBIE MHOTOTDAaHHUKH;
pa3BépTka MHOrorpanauka. [Ipusma: N-yronpHas rpusMa; rpaHd U OCHOBAHUSI NIPU3MBL; IIPsIMasi U HAKIJIOHHASI IPU3MBIL;
OOKOBasi W TIOJHAS TIOBEPXHOCTHh MPHU3MBI. [lapammenenunesn, MPsSMOYTOJBHBIN IMapajuIeNienuIe]] U €ro CBOWCTBA.
[Mupamupa: N-yrojibHas NMUpaMujia, TPAaHU W OCHOBAHHME MNUPAMUIbI; OOKOBas M TMOJIHAS MOBEPXHOCTh MUPAMMUIBL;
MpaBUJIbHAsT W YyCEUEHHas NHUpaMHaa. DJIEMEHThl MpU3Mbl U nUpamuabl. [IpaBUiibHbIE MHOTOTPAHHHUKHU: TOHSATHE



MPaBIWJIBHOTO MHOTOTPAaHHWKA; MpaBUJIbHAS NpU3Ma W MpaBWIbHAs MHpaMUAa; MpaBUIbHAS TPEYrojibHas MUpamMuaa u
NpaBWIBHBIA TeTpadap; KyO. [IpencraBneHue o MpaBUIIBHBIX MHOTOTPAHHHMKAX: OKTadAp, AOJACKadAp W HKOCAdIP.
Ceuenust MPU3MBI U THPAMHIBI.

CuMMeTpus B TPOCTPAHCTBE: CHMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOU, TUIOCKOCTH. DJIEMEHTHl CUMMETPHUH B
nupaMuax, napauienenureax, IPaBmIbHbBIX MHOTOTPaHHHUKAX.

Brrancnenne 31eMeHTOB MHOTOTPaHHUKOB: pédpa, quaroHanu, yrisl. [lmomaas 60KOBOW MOBEPXHOCTH M MOTHOM
MIOBEPXHOCTH TPSIMOW MPHU3MBI, TUIOIIAb OCHOBaHUHN, TeopeMa O OOKOBOW MOBEPXHOCTH MPAMOH Mpu3Mbl. [lmomans
OOKOBOI TOBEPXHOCTH U TIOBEPXHOCTH MPABWJIBHON MUPAMHIIBI, TEOpEMa O TUIOMIAIN yceu€HHOM mupamuabl. [loHsTHE
00 00béMe. O0BEM UpamMuabl, IPU3MBI.

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHUS MEXKAY TUIOIIAIIMU TTIOBEPXHOCTEH, 00bEMaMu TTOTOOHBIX Tell.

IINTIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC Pe3yJbTaThl OCBOSHHUS MPOrPaMMBbI yueOHOTO npeaMeTa «MaTeMaTuKay XapaKTepU3yITC:

I'paknanckoe BocnmuTaHme:

c(hOpMUPOBAHHOCTHIO TPAXAAHCKOW IO3UIIMKM OOYdYaromerocss Kak aKTHBHOTO M OTBETCTBEHHOI'O 4YJIeHA
poccuiickoro oOIecTBa, MPEJICTABICHUEM O MAaTeMAaTHYECKHX OCHOBaX (BYHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, MPOIIEAYP Ipak IaHCKOro 0o01ecTBa (BEIOOPHI, OIIPOCHI U TIP.), YMEHHEM B3aUMOJICHCTBOBATh C COIIUATBHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIIMSAMHU U Ha3HAYCHUCM.

IIaTpuoTHyeckoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKON TPakJTAHCKOW HWICHTUYHOCTH, YBAXCHUS K TMPOILIIOMY U HACTOSIIEMY
POCCUHCKOW MaT€MaTUKH, [EHHOCTHBIM OTHOIICHUEM K JOCTHXKEHHSIM POCCHMCKUX MATEMATUKOB W POCCUUCKOU
MaTeMaTHYECKOH IITKOJIbI, K UCITOIb30BAHUIO ATUX JOCTH)KCHUH B IPYTUX HAayKaX, TEXHOJIOTHUAX, C(hepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HAHHUEM JYXOBHBIX IIEHHOCTEH POCCUHUCKOro Hapona; chHOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOT'O TOBEJICHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM HAYKH U JIESITEIBHOCTHIO YUEHOTO;
OCO3HAHHEM JINYHOTO BKJIaJ[a B MOCTPOCHUE YCTOMUYHUBOTO OYTYIIETO.

JcTeTHUYECKOE BOCIIUTAHHUE:!

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIFOYAsh ICTETUKY MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajaad,
pelieHni, pacCyXIeH!I; BOCIPUUMYHUBOCTHIO K MATEMAaTHYECKUM aCTIEKTaM Pa3IMYHBIX BUIOB HCKYCCTBA.

du3nyecKkoe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHSI MPUMEHSTh MaTeMaTUYECKUE 3HAHUS B HWHTEpecax 370pOBOro M 0O€30MacHOro
oOpasa JKM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO (3I0POBOE MHUTAHWE, COATAHCHPOBAHHBIN PEKUM
3aHATUW M OTAbIXa, peryispHas ¢U3HYECKass aKTUBHOCTH); (U3WUYECKOTO COBEPIICHCTBOBAHUS, TPU 3aHATHAX
CIIOPTUBHO-037I0POBUTEIILHON JIESITEIIbHOCTBIO.

Tpynosoe BocnuTaHue:

TOTOBHOCTBIO K TpPYydy, OCO3HAHMEM IIEHHOCTH TPYAOJIOOHWS; MHTEPECOM K pa3iudHbIM cdepam
npodecCHOHATBbHON JIESITEIPHOCTH, CBSI3aHHBIM C MaTEMAaTHKOW H €€ TPWIOKEHUSIMH, YMEHHEM COBEpIIaTh
OCO3HAHHBIH BBIOOP Oyaymied mpodeccu W peann30BbIBaTH COOCTBEHHBIE >KHW3HEHHBIE IIAHBI; TOTOBHOCTBIO H
CIOCOOHOCTBIO K MaTeMaTHYECKOMY 00pa30BaHUIO U CaMOOOPA30BaHMIO Ha MPOTSHKECHUU BCEH KU3HHU; TOTOBHOCTHIO K
AKTUBHOMY y4YaCTHIO B PEIICHUM MPAKTUUYECKUX 3a71a4 MaTEeMaTUYECKON HaMpaBICHHOCTH.

IKO0JIOrHuecKoe BOCIIUTaHHE:

c(hOpMUPOBAHHOCTHIO IKOJIOTHYECKON KYJIBTYPhI, TOHUMAHUEM BIIHSHHUS COLUAIBHO-3KOHOMHYECKHUX MPOIECCOB
Ha COCTOSHHE IPUPOJHONH M COIMAIBHOM Cpeabl, OCO3ZHAHHUEM TJI00AIBHOTO XapaKTepa AKOJOTHUYECKHX IpobiieM;
OpHEHTallMeld Ha TPUMEHEHHE MAaTEeMAaTHMYECKMX 3HAHUM IS pElICHHs 3ajJad B OOJIACTH OKpY’KAIOLIeW Ccpelbl,
TJIAHUPOBAHUS TTIOCTYIIKOB M OIEHKU X BO3MOXKHBIX MOCJIEACTBUM JJIs1 OKPYKAIOIIEH CpeJibl.

I{leHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMCHHOMY VYPOBHIO Da3BUTHS HAyKH U
00IIIeCTBEHHOH MPAKTHKH, TOHMMaHUEM MaTeMaTHYCCKON HayKH Kak cephl 4eI0BEUSCKOMW JCATEILHOCTH, TAINOB €€



pasBUTHUA U 3HAYUMOCTH JJIA PA3BUTHA HUBHUIIM3AUK,; OBJIAACHUCM S3bIKOM MATCMAaTHKH U MaTeMaTHYE€CKOMN KYHBTypOﬁ
KaK CpCACTBOM IIO3HAHUA MHpPA;, T'OTOBHOCTBIO OCYHICCTBIIATHL IMPOCKTHYIO H HCCICAOBATCIBCKYIO ACATCIBHOCTDH
HHIWBUAYAJIbHO U B I'PYIIIIC.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE pe3yibTaThl OCBOSHHUS MPOrpaMMbl y4eOHOro mpenMera «MaTeMmaTHKa» XapaKTephU3yHTCs
OBIIQZICHUEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeusMU, YHUBEPCATbHBIMU Pe2YIAMUBHbIMU OeUCMBULMU.

1) Vuueepcanvnvlie nosnasamenvuvle Oeticmeus, obecneuusaiom Gopmuposanue O0aA308bIX KOSHUMUGHBLX
npoyeccos obyyaowuxcs (0C8oeHue Memoo08 HNO3HAHUSL — OKPYICAUe20 Mupd; npumMeHeHue J02U4ecKux,
UCce008amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AeMcTBUA:

e BBIABISITH M XapaKTEPH30BATh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHYECKHX OOBEKTOB, MOHSITHHA, OTHOIICHHUH
MEXIy TOHSATHAMH; (GOPMYIUPOBATh ONPEICICHUs TMOHITHI; YCTaHABIWBATh CYIIECTBEHHBIA MPHU3HAK
KJ1accu(puKaIuy, OCHOBAHHUS JIJI1 000OIICHNS M CPaBHEHHUSI, KpUTEPHUH IIPOBOIMMOTO aHAIN3a;

e BOCIpUHUMATh, (GOPMYIUPOBATH W MPEOOPA30BHIBATH CYKICHHS: YTBEPAWTEIbHBIE H OTPUIIATEIIBHEIC,
¢IMHUYHbBIC, YaCTHBIC U OOIIHE; YCIOBHBIC;

e BBISBISITH MAaTEMaTHICCKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3H U MMPOTUBOPEUUs B (paKTax, JaHHBIX, HAOIIOICHUIX
U YTBEPXKACHUSIX; TIPEIaraTh KPUTEPUH JJIsI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

e Jle7aTh BBIBOJBI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX W WHAYKTHUBHBIX YMO3aKIIOUCHUMH,
YMO3aKJIFOUEHUH 10 aHAJIOTUH;

e TMPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEeIbCTBA MATEMATHYECKUX YTBEPXKIACHHUHN (TMPSMbIE W OT MPOTHUBHOTO),
BBICTPaWBaTh apTyMEHTAIMIO, TIPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHHUS
Y BBIBOJIBI;



e BbIOMpaTH CHOCOO pemeHuss ydyeOHOW 3aaauu (CpaBHMBATh HECKOJIbKO BapUaHTOB pEUICHUs, BbIOMpATh
HanOoJee MOAXOIAIIUN ¢ YYETOM CaMOCTOSATEIBHO BBIIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTeabcKue 1eiiCTBUS:

e HCIMOJB30BaTh BOMPOCHl KaK MCCIEIOBATEIbCKUN HMHCTPYMEHT IMO3HAHMS; (HOPMYIUPOBATH BOMPOCHI,
¢ukcupyomnye npoTUBOpeYre, NpoOieMy, YCTaHABIMBATh MCKOMOE W JlaHHOE, (POpMUPOBATH TUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;

e TPOBOJIUTH CAMOCTOSITEIHHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEA0BAHNE IO YCTAHOBIECHUIO OCOOEHHOCTEM
MaTeMaTU4YeCcKOro OOBEKTa, SIBJIICHUS, MPOLIECCa, BBISBICHUIO 3aBUCUMOCTEN MEXIy OOBbEKTaMH, SBICHUSIMH,
POLIECCAMU;

e CaMOCTOSITENIbHO (OPMYIHpPOBAaTh OOOOIIEHUS ¥ BBIBOABI MO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHUS,
UCCJIEIOBAaHNUS, OIIEHUBATh JOCTOBEPHOCTH MOJYyYEHHBIX PE3YIbTAaTOB, BHIBOAOB U 0000IIECHNUI;

e IIPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IpOLECCa, a TAKXKE BBIJBUIATH IPEAIOJO0XKEHUS O €ro pa3BUTHUHU B
HOBBIX YCJIOBUSIX.

Pab6ora ¢ undgopmanmeii:

e BBIABISITH Je(UUIUTH HUHPOPMAIUH, TaHHBIX, HEOOXOAUMBIX U1 OTBETA HA BOIPOC U IS PEILICHUS 3a]auH;

e BbIOMpaTh MH(OpPMALMIO M3 MCTOYHHUKOB pA3IUYHBIX THUIIOB, aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh U
MHTEPIPETUPOBATh HH()OPMALIUIO PA3IUYHbBIX BUJOB U (DOPM MpeICTaBICHMS;

e CTPYKTYpUPOBaTh MH(OPMALIMIO, IPEJCTABIATH €€ B PA3IMYHBIX opMax, WILTIOCTPUPOBATH rpapUuecKy;

e OILICHMBATH HAAEKHOCTh MH(POPMALIMU IO CAMOCTOSATENBHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

2) YHuugepcanvhvle KOMMyHUKamueHwle Oelicmaus, 0becneyusaom c@OopMupoO8aHHOCHb COYUATbHBIX HABLIKOS

00VUAIOUWUXCAL.

Oo0wmenne:

e BOCHpPUHUMATh U (HOPMYIHUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUSIMHU M LEISIMHU OOILIEHUS; SICHO, TOUHO,
IPaMOTHO BBIPA)KaTh CBOK TOUKY 3PEHHUSI B YCTHBIX M INHCBMEHHBIX TEKCTAaX, JaBaTh IMOSICHEHUS IO XOIYy
pelIeHys 3aJa4i, KOMMEHTHPOBATh MOJIYYEHHBIN PE3YJIbTAT;



B X0J€ 0OCYXIEHMs 3aJaBaTh BOIPOCH! MO CYLIECTBY OOCYXJAeMOH TEMBbI, IIPOOJIEMBI, pelIacMON 3a1aud,
BBICKA3bIBATh WJICH, HALICJCHHBIE HAa MOWCK PELICHUS; COMOCTABIATH CBOM CYXKICHHS C CYXICHUSIMH APYTUX
YYaCTHUKOB JHMAJIOra, OOHAPYXUBATh Pa3JIMuUe U CXOJICTBO IMO3UIIMI; B KOPpPEKTHOH (popme hopmyaupoBaTh
pa3HOIJIACHsl, CBOU BO3PaXKCHMUS,;

MPEACTABIATh PE3YNbTAThl PEIICHUS 3aJauM, SKCIEPUMEHTAa, HCCIEAOBaHUSA, NPOEKTa; CaMOCTOSATEIBHO
BbIOMpaTh (hopMaT BHICTYIUICHHS C YUETOM 3ajau MPE3EHTALUNA U OCOOEHHOCTEH ayIuTOpUU.

CoTpyaHun4ecTBo:

MMOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHAWBUIYATbHON paOOThI MPU PEIICHUU y4eOHBIX
3a/1a4; TPUHUMATH II€b COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh OPTraHM3allUI0 COBMECTHON paboTHI,
pacrpesiensaTh BUIBl padOT, JOTOBAPUBATHCS, OOCYXKJATh MPOIECC M Pe3ynbTaT paboThl; 00001aTh MHEHHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopMmax paboThl (0OCYXaeHUs, 0OMEH MHEHUH, «MO3TOBBIC IITYPMBI» M HHBIC);
BBITIOJIHSITH CBOIO YacTh PA0OTHl M KOOPAUHUPOBATH CBOU JICUCTBUS C IPYTUMH YJIC€HAMU KOMaH]Ibl; OIICHUBATH
KauecTBO CBOEro BKjJaJa B OOMMA TPOAYKT TIO KPUTEpUSIM, CHOPMYTUPOBAHHBIM YyYaCTHHKAMH
B3aMMOJICHUCTBUS.

3) Vuueepcanvuvie pecynsamuenvle Oelicmeus, obecneuusaiom QOpMUpPosanue CMbICI08bIX YCMAHOBOK U

JHCUSHEHHBIX HABLIKOG TUUHOCIU.
Camoopranusanus:

COCTaBJIATH IUIaH, AITOPUTM PEIICHUS 3a7]a9d, BEIOUPATh CIIOCO0 PEIICHUS ¢ yYETOM UMEIONTUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOM
uH(popMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMHU TIO3HABATEIHHON pe(IeKCMM KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBHI M MBICIUTECIBHBIX
MPOLIECCOB, MX pE3yJbTATOB; BIIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJSL Tpoliecca U pe3ysibTraTa
pelieHrs MaTeMaTUYeCKOn 3aauH;



e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOIYT BO3HMKHYTH IPH PELIEHWU 3aJa4d, BHOCHUTb KOPPEKTUBBHI B
NEeSTENbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAHACHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHUBATb COOTBETCTBUE pe3yibTaTa LENHU U YCIOBUSAM, OOBSICHATh TPUUMHBI JOCTUKEHUS WM HEJOCTHKEH s
PE3YJIbTATOB JIEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATHAMU: TOYKA, MPAMasi, TIIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUHU U CIICJICTBHS U3 HUX MPHU PEIICHUU TCOMETPHUUECCKUX 3a/1ad.

OnepupoBaTh MOHATHIMU: MAPATIICITBHOCTD U MEPIESHIUKYISIPHOCTD MPSMBIX U TIJIOCKOCTEH.

KnaccuduimpoBath B3auMHOE pacroiokeHUe MPSIMbIX U TUIOCKOCTEN B MIPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMU: JIBYTPAHHBIN yTOJ, TpaHU JBYTPAHHOTO yriia, peOpo IBYIpPaHHOTO yria; JUHEHHBIN
yroJl IBYTPAHHOTO yTiia; TpaaycHast Mepa IBYTPaHHOTO yria.

OnepupoBaTh MOHATUSIMU: MHOTOIPAaHHUK, BBITYKJIBIA U HEBBIMTYKJIBI MHOTOTPAHHUK, JIEMEHTHI MHOTOTPAaHHUKA,
PaBWJIBHBIA MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHBIE BUAbl MHOTOIPAHHHUKOB (MHpaMUJIa; IPU3Ma, MPSMOYTOJIbHBIN MapajuieNenumnes, Kyo0).

KnaccudummpoBath MHOTOTpaHHUKH, BBIOWpasi OCHOBAaHUSA ISl KilacCU(UKAIMK (BBIMYKIBIE M HEBBITYKIIbIC
MHOT'OTPAaHHUKU; PABUIIbHBIE MHOTOI'PAHHUKH; IPSIMBIE U HAKIIOHHBIE TTPU3MBI, MApAJIJICICTUIIEIbI).

OnepupoBaTh NOHATHIMU: CEKYIIAsl IIIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBICHATH IPUHIIUITBI TOCTPOSHUS CEYCHHH, UCTIONIB3YS METOJI CIIEOB.

Crpouth ceyeHUuss MHOTOTPAHHUKOB METOJOM CJI€/IOB, BBINOJHSAThH (BBIHOCHBIE) IUIOCKUE YEPTEKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHU3Y.



Pemrath 3aaun Ha HAXOXKJIEHHE FEOMETPUUYECKUX BEJIMUYMH MO 00pa3liaM WU aJiIfOPUTMaM, IPUMEHSISI U3BECTHBIC
AHAJIMTUYECKUE METOJIbl MPU PEIICHUU CTAHAAPTHBIX MATEMATHYECKUX 3a/7a4 Ha BBIYMCICHUE PACCTOSHUN MEXIY
JIBYMsSI TOUKaMH, OT TOUKH JI0 MPAMOM, OT TOUKH J0 TJIOCKOCTH, MEKY CKPEIIUBAIOIINMUCS TPSMBIMHU.

Pemrath 3aaun Ha HAXOXKJIEHHE TEOMETPUYECKUX BEIUYUH MO 00pas3aM WiIM ajJropuTMaM, IPUMEHSS U3BECTHbIE
AHAJIMTUYECKUE METOJbl NpPU PEHIEHUH CTAaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7ad Ha BBIYMCICHUE YIJIOB MEXIY
CKPEIIMBAIOIIUMUCA NPSIMBIMH, MEXK]Ty IPSMOU U TIJIOCKOCThIO, MEXKY MIIOCKOCTSIMU, ABYTPAHHBIX YIJIOB.

Boeruncnsate 00bEMBI U TUIOIAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMKIa) ¢ MpUMeHEeHueM (HopMYyT;
BBIYHCJISITE COOTHOIIICHUSI MEXTY IUIOMIAASIMU MOBEPXHOCTEN, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHITUAMHU: CUMMETPHUS B MPOCTPAHCTBE; IEHTP, OChb M IJIOCKOCTh CUMMETPHUHU; LIEHTP, OCh U
MJIOCKOCTh CUMMETPHUH (PUTYPHI.

N3Bnekarp, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HWHQPOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYCCKUX
durypax, mpeacTaBlICHHYIO Ha YepTeKax U pUCYHKAX.

[IpumensTh reomMeTpuyeckue (GakThl IS PEUICHUS CTEPEOMETPUUYECKHUX 3a/ad, MPeArnosararmiuXx HECKOJIbKO
IaroB PeIleHus, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM (hopMme.

[IpuMeHATh NpOCTEUIINE MPOrPaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKALMOHHBIE CUCTEMBI IPU PELICHUU
CTEPEOMETPUUECKUX 3a/1a4.

[IprBOAUTE NpUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U KU3HM, DPACIIO3HABATH IIPOSIBIICHUE
3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOMYy4YEHHBIE 3HAHUS HA IPAKTUKE: aHAIU3UPOBATh PEAIBbHBIE CUTYyallMH U NPUMEHATh U3yYCHHBIE
MOHATHS B TIPOIIECCE TMOWCKA PENICHUS MaTeMaTH4eCKH CHOPMYIMPOBAHHON MPOOJIEMBbI, MOJIEITUPOBATH pEaTbHbBIC
CUTyallMU HA SI3bIKE T€OMETPUH, UCCIIEIOBATh MOCTPOCHHBIE MOJEIH C UCIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATUU U
TEopeM, armapara aareophl; pemaTh IPAKTUIECKUE 3a/1a4H, CBI3aHHBIC C HAX0XKICHHEM T€OMETPUUECKIX BETUYHUH.

TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC



KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrtpoiasbubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
BBenenue B ctepeoMeTpuio 10 https://m.edsoo.ru/C503R7VIP
IT .
PAMBIC H TIIOCKOCTI B TPOCTPAHCTBE . 12 1 https://m.edso0.ru/WT7NSO14T
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
IT
epHeHﬂmiympHOCTB HPAMBIX 1 12 https://m.edsoo.ru/V611APUCD
II0CKOCTE
VYTl MKy NPAMBIMU U TTIOCKOCTSIMU 10 1 https://m.edsoo.ru/R3SMETBTQ
MHororpaHHuKu 11 https://m.edsoo.ru/XPW9U5SFB2
O06BEMBI MHOTOTPAHHUKOB 9 1 https://m.edso00.ru/010FX2SJB
[ToBTOpEHME: ceue accTo
BTOpenH HEHIT, pacerotm n 4 1 https://m.edsoo.ru/L1AAMHO3D
YTJIBI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoThI

Jara
HU3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OCHOBHBIEC TIOHSATHS
CTEpEOMETPUH: TOUKA, IPAMas,
IJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PHUCYHKaX: U300paKeHUS
IIJIOCKOCTEH, MapauIeNIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

https://m.edsoo.ru/D3VCJ7UN4

[TonsTus: nepecekaronmecs
MIJIOCKOCTH, TIEPECEKAIOITUECS
npsiMast ¥ INIOCKOCTh

https://m.edsoo.ru/NR6VIYCGK

IlonsaTus: MEPECCKAIOIIUECA
IIJIIOCKOCTH, IEPECEKAIOIMINUCCA
IpssMas 1 IJI0CKOCTb

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUE
MHOTOTPaHHUKOB Ha
PUCYHKAaX, Ha MPOEKIIHOHHBIX
gepTexax

https://m.edsoo.ru/KMUQPILLO



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0

HauanbHubie cBegenus o kyoe u
NUPAMULE, UX Pa3BEPTKU U
mozenu. Ceuenus
MHOTOT'PaHHUKOB

https://m.edsoo.ru/FPW2JNHCZ

Hauansubie cBegeHus o kyoe u
MIUPAMULE, UX Pa3BEPTKU U
mozenu. Ceuenus
MHOTOT'PaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

ITousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUHU U
CIIECTBUS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

ITouaTtue 06 akCHOMaTUYECKOM
MMOCTPOCHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHN U
CHEACTBHS U3 HUX

https://m.edsoo.ru/DUKAX7QE1

[TonsiTHe 06 aKCHOMaTUYECKOM
MIOCTPOCHUU CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

[Touarue 06 akCHOMaTHYECKOM
IIOCTPOCHHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMCTPHH U
CIICACTBHA U3 HUX

https://m.edsoo.ru/13A98J6Z29

11

B3aumHoe pacnosoxenue
NPSIMBIX B TIPOCTPAHCTBE:
nepeceKaroIuecs,

https://m.edsoo.ru/lUIW8KR5Q



https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q

NapajuiebHbIE U
CKPEILMBAOIINECS MPSIMbIE

12

[TapamienbHOCTE IPSIMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE:!
napaJjiCJIbHBIC ITPSAMBIC B
IIPOCTPAHCTBE;
[apaJIeIbHOCTD TPEX MPAMBIX

https://m.edso00.ru/CS9VLQOLH6

13

[TapamrenbHOCTE NPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
[TapamrensHOCTE IPAMON U
IUIOCKOCTH

https://m.edsoo.ru/P0O5J6D23U

14

VYTIBl ¢ COHANpPaBIEHHBIMU
CTOpPOHaMH

https://m.edsoo.ru/LLJAVHVBW

15

Yroa Mexay nNpsSMbIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/KGIM80OEUK

16

Yroa Mexay nNpsMbIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/24LVVWH9V8

17

[TapannensHOCTh MIIOCKOCTEH:
napajuieJIbHbIE TUIOCKOCTH

https://m.edsoo.ru/BUSTQ9HZT

18

CaolicTBa napauiesibHbIX
IJIOCKOCTEN

https://m.edsoo.ru/O0KQOK2ABA

19

[Ipocreitmme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA
MJIOCKOCTH: TeTpa’ip, Kyo,
napajuieJenumne;y

https://m.edsoo.ru/MRT13XP79

20

[Toctpoenue ceuenui

https://m.edsoo.ru/DISAX0O5J8



https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8

21

[Toctpoenue ceuenui

https://m.edso00.ru/20GC3ZP9P

22

KonTtponsHas pabora o Teme
"[IpsiMble U TUIOCKOCTH B
IIPOCTPAHCTBE.
[TapamienbHOCTE IPSMBIX U
miockocTeit"”

https://m.edsoo.ru/BI1405QJEB

23

[lepneHMKyYIApHOCTD NPSMOM
Y IUIOCKOCTH:
MEPIEHIUKYIIAPHBIE IPSIMBIE B
MIPOCTPAHCTBE

https://m.edsoo.ru/RN45YBO8SR

24

[IpsimMble mapayensHbIe U
MEPIEHUKYIISIPHBIE K
IJIOCKOCTH

https://m.edsoo.ru/32MXRZDDL

25

[Ipsimbie mapasienbHbIE U
MePIEeHIUKYIISpHBIE K
MJI0CKOCTH

https://m.edsoo.ru/JPUOTOI3N

26

[Tpusnak
MEPIEeHIUKYIIPHOCTU MPSAMO
U TUIOCKOCTH

https://m.edsoo.ru/DC41W6K14

27

[Tpusnak
MePIEeHIUKYIIPHOCTU MPSIMOT
U TUIOCKOCTH

https://m.edsoo.ru/HD3D63S5P

28

Teopema o mpsiMoii
MEePHEHANKYISIPHON
MIJIOCKOCTH

https://m.edsoo.ru/YOIQSMOH1

29

Teopema o npsamoii

https://m.edsoo.ru/81R5KU5RJ



https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ

NEPIEHIUKYIIAPHON
IIJIOCKOCTH

30

Teopema o npsmoi
NEPIEHIUKYIIAPHON
IIJIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[lepneHuKyIsip U HAKJIOHHBIE:

paccTosiHue OT TOYKHU J0
IIJIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 MIJIOCKOCTH

https://m.edso00.ru/638GKWY7V

32

[lepneHuKynsip U HAKJIOHHBIE:

paccTosiHuEe OT TOYKH JI0
MIJIOCKOCTH, PACCTOSTHUAE OT
NPAMOM A0 MIIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[lepnieHIuKyNAp 1 HAKIOHHBIE:

pPacCTOAHUEC OT TOYKH 10
IIJIOCKOCTH, paCCTOAHUE OT
pr[MOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[lepnieHIUKyNAp U HAKIOHHBIE:

pacCTOsAHUE OT TOYKH 10
IIJIIOCKOCTH, paCCTOAHHUE OT
HpHMOﬁ J0 IINTIOCKOCTH

https://m.edsoo.ru/6P5BVV34R

35

Vsl B MMPOCTPAHCTBE: YIroJI
MCKIAY HpHMOﬁ U IIJIOCKOCTBIO

https://m.edsoo.ru/PSFIXUALI

36

JIByrpaHHBIN yroJi, TUHEHHBII
yroJj ABYIPaHHOIO yria

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN yroJi, TUHEHHBII

https://m.edsoo0.ru/ML0ZZYZC7



https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7

yroJ IByTpaHHOIO yria

38

[lepnenuKyIApHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRODSM9NH

39

[lepnenuKyIApHOCTH
IIJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYIIPHOCTH JIBYX
IIJIOCKOCTEMN

https://m.edsoo.ru/DY2AF84T2

40

[lepnenuKyIApHOCTH
IJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX
IJIOCKOCTEN

https://m.edso00.ru/TS8SOAINH2

41

Teopema o Tpéx
MepIeHIUKYIIsApax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
MePIEeHIUKYIIApax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
MePIEeHIUKYIIApax

https://m.edsoo.ru/OWG81WDV3

44

KounTpossnas pabora o
temaMm "[leprieHIuKyISIpHOCTD
MPSAMBIX U IJIOCKOCTER" 1
"Vribl MEXy IPSAMBIMU U
MJI0CKOCTAMU"

https://m.edsoo.ru/VOXABPOPB

45

Ilonsatue MHOI'OIr'paHHHUKa,
OCHOBHBIC 3JICMCHTbBI

https://m.edsoo.ru/L5FTEZ8QX



https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX

MHOI'OrpaHHUKa, BBITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH,
pa3BEpPTKa MHOTOTPaHHUKA

46

[Ipu3ma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS PU3MBI;
npsiMasi ¥ HaKJIOHHAs! IPU3MBI;
OOKOBas U MOJIHAs
MTOBEPXHOCTb MTPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamnenenurnen,
MIPSIMOYTOJIbHBIN
HapajuIeNIenUIe] U ero
CBOMCTBa

https://m.edsoo.ru/ITCOB1WIO

48

[Tupamuga: n-yroapHas
nMpamMuaa, TpaHu U OCHOBAaHUE
nupamMuibl; 00KOBask M MOJTHAS
MOBEPXHOCTh MTUPAMMU/IBI;
MpaBWJIbHAS U yCEUEHHAs
nupamuaa

https://m.edsoo.ru/1TOFX00PA

49

[IpaBuUIbHBIE MHOTOTPAHHUKU:
MOHATHUE NPABUILHOTO
MHOTOI'PaHHUKA; TPaBUJIbHAS
IpU3Ma U NpaBUIIbHASL
NUpaMua; IpaBUiIbHAs
TpeyroJibHas MUpamMuIa 1
MIPAaBUIIBHBIN TETpasip; KyO

https://m.edsoo.ru/LWNGFZTWE

50

Hpe,[[CTaBJ'IeHI/IC O IMPpaBUJIbHBIX
MHOT'OI'paHHUKAX: OKTa3ap,

https://m.edso0.ru/06SH021DD



https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD

JOACKadIp U UKOCAdIP.

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTENIBHO
TOYKH, IPSAMOU, TIJIOCKOCTH.
DneMEeHTbl CUMMETPUH B
nupamuiax,
napajuiesienunenax,
MIPaBUJIBHBIX MHOTOTPaHHUKAX

https://m.edsoo.ru/SWEUC9ENR

52

Brruncnenune 31eMeHTOB
MHOTOTPaHHUKOB: pEOpa,
JUArOHAJN, YTJIbI

https://m.edsoo.ru/EUP4AMN760

53

[Tmomane GoxoBOM
MOBEPXHOCTH U MOJHOMU
MOBEPXHOCTHU MPSIMON MTPU3MBI,
IJI0IIaJb OCHOBAHMI, TEOpEeMa
0 OOKOBOI TTOBEPXHOCTH
MPAMOU MPU3MBbI

https://m.edso0.ru/SQY9XSIL6

54

ITmomans 0OKOBOI
MTOBEPXHOCTH U TIOBEPXHOCTH
MIPaBUIIBHON TTUPAMUJIBI,
TeopeMa o IIoa A OOKOBOM
MOBEPXHOCTU YCCUEHHOU

A PAMM/IBI

https://m.edsoo.ru/R22FHBG60O

55

KonTtposnpHas pabota o teme
"MHororpaHHuKu"

https://m.edsoo.ru/VHYNJOMQD

56

ITousarue 00 00BEME

https://m.edso00.ru/GM1LC394G

57

O0BEM TUpaMHuIBI

https://m.edso0.ru/B307P8WTC



https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC

58 OO0BEM TUpaMHuIBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O0BEM TUpaMHuIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM TUpaMHuIBI 1 https://m.edsoo.ru/O0HRFO2LCT
61 OO0BEM TTPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O06BEM TTPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 O06BEM TTPU3MBI 1 https://m.edsoo.ru/FIMQW6KFT
64 KOHT?OHBHM pabora 1o reme 1 https://m.edso0.ru/23S50180N
"OOBEMBI MHOTOTPaHHHUKOB"
[ToBTOpenue, 0600IICHNE
65 CHCTEMATHIALIT SHai{ i 1 https://m.eds00.ru/KXTOCIOJG
[ToctpoeHune ceueHuit B
MHOTOTpaHHUKE
[ToBTOpEeHue, 0600IICHNE
crcTeMaTH3aIHs 3HaHUMH.
Brrunciienue paccTosHMi:
66 MEXy TBYMS TOYKaMHU, OT 1 https://m.edsoo.ru/HKP613JUC
TOYKH JI0 TIPSIMOM, OT TOYKH [0
TUTOCKOCTH, MEXKITY
CKPEIIMBAOIIUMUCS MPSIMBIMH
67 Hroropas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/KB3EKOAU
[ToBTOpEeHUE, 0000IICHNE
cUcTeMaTH3aIlHus 3HAHUM.
68 Beraucaenie yrios: Mexty 1 https://m.edsoo.ru/X7CJU5LO0

CKPEINBAOIUMHUCS
NPSIMBIMH, MEXTY NPIMON U
IJIOCKOCTBIO, ABYTPAHHBIX



https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

YIJIOB, YIIIOB MEXIY
IJIOCKOCTSMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMbI Cpe/iHero o01ero o0pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [IpuMeHsATh aKCHOMBI CTEPEOMETPHH W CJICICTBHS W3 HHUX IpU
' pELIeHUH TeOMETPUUECKUX 3a7a4
23 OnepupoBaTh MOHATUSMU: MAPAIIEIBHOCTh U MEPHEHAUKYISPHOCTD
' MPSIMBIX U INTIOCKOCTEN
-4 KnaccugunuposaTs B3aMMHOE pacloyIoKEHUE MPSMBIX U IIOCKOCTEN
' B IIPOCTPAHCTBE
OnepupoBaTh HOHATHSMM: JIBYIPAaHHBIA YroJl, 'paHH ABYTPaHHOTO
7.5 yria, pedpo ABYrpaHHOTO yrila, JUHEWHBIA YroJl IBYIPAHHOTO yria,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTb NOHATUAMU: MHOIOI'PAaHHMK, BBITYKJIbIHA U HEBBITYKJIbIHI
7.6 MHOT'OI'paHHUK, 3JIEMEHTBI MHOTOI'paHHHKA, IPaBUIIbHBIN
MHOT'OI'PaHHUK
24 Pacrnio3HaBaTh OCHOBHBIE BH/Ibl MHOTOTPAaHHUKOB (IIUpaMuaa, IpusMa,
' IpPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS JUIs
- g K1accupuKauy  (BBIIYKJIbIE M HEBBINYKIbIE MHOTOTPaHHUKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TMPsIMbIE M HAKIOHHBIE TPHU3MBI,
napasiesenune/bl)
29 OnepupoBaTb  MOHATUSIMHM:  CEKyllas  IJIOCKOCTb,  CEUYEHHE
' MHOTOI'paHHHMKOB
210 OOBACHATh NPUHIUMBI TMOCTPOSHHUS CEUYEHHH MHOTOIPaHHMKOB,

HCIIO0JIB3Ys MCTOJ CIICAOB




7.11

Crpouth cedeHHs] MHOTOI'DAaHHUKOB METOJIOM CJIE€/IOB, BBINOJIHSATD
(BBIHOCHBIC) IUIOCKHE YEPTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bug cBepxy, cOOKy, CHU3Yy

7.12

Pemrate 3amaun Ha HAaxOXKJIEHHE TE€OMETPUYECKUX BEIMYHMH 110
oOpa3uaM WiIM aJIropuTMaM, NPUMEHSS W3BECTHbIE aHAIUTHYECKHE
METObI IIPU PEIIECHWH CTAaHJAPTHBIX MaTEMaTUYECKUX 3a7ad Ha
BBIYMCIICHUE PACCTOSSHUA MEXIY JBYMS TOYKaMH, OT TOYKH [0
NpsIMOM, OT TOYKM [JO IUIOCKOCTH, MEXKJIy CKpPEUIMBAOIIMMUCS

IIpsAMBIMHA

7.13

Pemrate 3aa4i Ha HaXO0XACHHUC TCOMCTPHUYCCKHUX BCIWYHUH 110
06pa3uaM WK aJIrOpuTMaM, MNPUMCHASA H3BCCTHBLIC AHAJIMTUYCCKHC
MCTOJbI IMPHU PEHICHUHW CTAHJAPTHBIX MATCMAaTHYCCKUX 3aaad Ha
BBIYUCIICHHUE YIJIOB MCXKAY CKPCIIUWBAIOIIUMHUCA IIPAMBIMH, MCXIY

prlMOﬁ " INIOCKOCTBIO, MEXKAY INIOCKOCTAMU, ABYI'PAaHHBIX YI'JIOB

7.14

Breraucnsate 00bEMBI W IJIOMIATN TOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpu3ma, mnWpamMuAa) C OpUMEHEHHEM  (GOopMyll, BBIYHCIATH
COOTHOIIGHUSI MEXAY IUIOMAAIMUA TIOBEPXHOCTEH, 00BEMaMu

HOL[O6HBIX MHOT'OI'PaHHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IIJIOCKOCTh CUMMETPHUH, HEHTP, OCh U IIJIOCKOCTh CHMMETPUHU (bI/Il"ypBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U WHTEPIPETHPOBATh MH(DOPMALIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumeHsTH reoMeTpHUYECKre (bakTsI TUTST peleHus
CTEpEOMETPUYECKUX 3a/ay, MPEANOIaralonuXx HECKOJIbKO IIaroB

peuiCHus, €CJIN YCJIOBUSA NIPUMCHCHU 3a/IaHbI B SIBHOM (l)OpMC

7.18

[IpumeHsaTh TpoCTEillie MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPHU PEIICHUH CTEPEOMETPHUECKUX

3aaa4

7.19

HpI/IBOI[I/ITL MPpUMEPLI MATEMATUYICCKUX 3aKOHOMepHOCTeI>'I B IIpHUpoac

U )KU3HH, PACIIO3HABATH MIPOABJIICHUC 3aKOHOB I'COMETPHUU B UCKYCCTBE

7.20

HpI/IMeHHTL MOJIYYCHHBIC 3HAaHHUA Ha IMPAKTHUKEC: aHAJIN3UPOBATH

PCAJBHBIC CUTyallUM W NMPUMCHATH U3YYCHHBIC IOHATHA B IPOLIECCE




MOWCKA PEIICHUS MaTeMaTH4eCKHd CPOPMYIUPOBAHHON MPOOIEMBI,
MOJICIMPOBATh  pEAJbHBIE CUTyallud Ha  S3bIKE T'EOMETPHH,
UCCIE0OBaTh  IIOCTPOCHHBIE ~ MOJEIM  C  HCIHOJIBb30BaHHUEM
T€OMETPUYECKUX MOHATHH M TeopeM, ammapara aireOpbl, pemaTh
NPaKTUYECKUE 3a/1a4M, CBSI3aHHBIC C HAXOXKJICHHEM T€OMETPUYECKHUX

BCJIMNYHUH

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

7.1

OcHoBHbIE MOHATHS cTepeoMeTpur. Touka, mpsiMasi, IMIOCKOCTh, MPOCTPAHCTBO.
[lonsiTne 00 aKCMOMATUYECKOM TIOCTPOEHUM  CTEPEOMETPUHU: aKCHOMBI

CTEPCOMETPHUH U CIICACTBUA U3 HUX

7.2

B3aumHoe pacnosiokeHue TpSAMBIX B IPOCTPAHCTBE: IEpeceKaroluecs,
napajuiefibHble U CKpeuiuBarouiuecs: mnpsimble. [lapaninenbHOCTh MPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: MapajuleNibHble MpsIMble B IPOCTPAHCTBE,
MapajuieNbHOCTh TPEX MPSAMBIX, NAPaUIETbHOCTh MPSIMONM U MJIOCKOCTU. YTJIBI C
COHAINpPABJICHHBIMH CTOPOHAMH, YroJl MEXIy MpsMbIMU B IPOCTPAHCTBE.
[MapanienbHOCTh  MIOCKOCTEW:  MapajleNibHble  IUJIOCKOCTH,  CBOMCTBa
napajuienbHbIX Mmiockocted. [Ipocreiiime mnpocTpaHCTBEHHBIE (GUTYpHI Ha

INIOCKOCTHU: TCTPAdP, KYG, mapauiCICIumIiCa, moCTpOCHUEC CEUYCHUM

7.3

[leprieHAMKYIAPHOCTh MPSIMOM M IJIOCKOCTU: TNEPIEHAMUKYISpPHbIE MpSMbIE B
IIPOCTPAHCTBE, MpPSAMBIE MAPAUIENBbHBIE W NEPNEHIAUKYISPHBIE K INIOCKOCTH,
[IPU3HAK MEPHEHAUKYJIAPHOCTH MPSAMOM M IUIOCKOCTH, TeOpeMa O MpsMOu
MEPIEHIUKYJIIPHON TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXKIY NPSAMON U
IUIOCKOCTBIO,  JIBYTPaHHBIM  yros, JMHEHHBI Yron JBYrpaHHOIO — yrIJa.
[lepnieHIuKyIIAp M HAKJIOHHBIE: PACCTOSIHUE OT TOUKH 0 IJIOCKOCTH, PACCTOSIHUE

oT HpHMOﬁ 0 IIJIOCKOCTH, MMPpOCKIHA (I)I/IprBI Ha INJIOCKOCTB.




IlepneHIUKYIAPHOCTh  IUIOCKOCTEW: MPU3HAK IEPHEHIUKYISPHOCTH  JIBYX

mockocte. Teopema 0 TpEX NneprneHIuKyspax

7.4

[IoHATHE MHOrOrpaHHMKA, OCHOBHBIE IEMEHTHl MHOI'OTPAaHHUKA, BBIITYKIIBIE W
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
[IpU3Ma, FPAaHd U OCHOBAHUS MPU3MBI, [IPsIMasi U HAKJIIOHHAs NPU3MBbI, OOKOBast U
IIOJHAas  MOBEpXHOCTb  mnpusMbl.  llapamnenenunern, IIPSMOYTOJIBHBIN
napajuiesienuIe] u ero corcrea. Ilupamuga: N-yrojpHas nupaMuzia, TpaHd U
OCHOBaHUE MUpaMHJibl, 00KOBas U MOJHAsI HOBEPXHOCTh NMUPaMHU/Ibl, TPaBUIIbHAS
U yced€HHas MNUpamMuAa. OJEMEHTbl Npu3Mbl M nupamuabl. l[lpaBuibHbIE
MHOTOTPaHHUKH: MOHATHE IPABUIBHOTO MHOIOTPaHHUKA, ITpaBUJIbHAS IIPU3Ma U
NpaBUJIbHAS TNHpPAaMHUJA, NPABWIbHAS TPEYrojbHas NUpamMuia U IPABUIIBHBIN
TeTpasap, KyO. IlpencraBieHne o mNpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,

JOoAEeKadIp U uKocayapyrue CedeHus Npru3Mbl U TUPaAMHUJIbI

7.5

CumMeTprsi B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIIBHO TOYKH, MPSIMOMH,
IUIOCKOCTH.  DJIEMEHThl CHMMETPUM B TNUPaMUIaX, MNapajuielienunenax,

IIpaBHUJIBHBIX MHOTOI'paHHHUKaX

7.6

Boruncnenue 3neMeHTOB MHOTOTPaHHHUKOB: pEOpa, AuaroHanu, yriel. [lnomans
OOKOBOW TIOBEPXHOCTH W TIOJTHOW TOBEPXHOCTH NPSIMOM TPHU3MBI, TUIOIIAIb
OCHOBaHHWH, TeopeMa O OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mmbl. [Lmomanp
OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MNPABUIBHOW NHpaMUIbl, Teopema O
wiomaau yceu€HHod nupamunabl. llonstue 06 o6béme. OOBEM HUpPaMUIbL,

IIPpU3MBbI

7.7

HO,[[O OHble Tella B IIPOCTPAHCTBE. CooTHoOIIEHUSA MCXAY IUIomaiaiaMu

MMOBEPXHOCTEH, 00bEMaMU TI0TI0OHBIX TEIT

INPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHHUA OCHOBHOM OBPA30OBATEJIbHON
INPOTPAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Kon

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJibTaTaM

NPOBEpPsieMOro | OCBOEHHSI OCHOBHON 00pa30BaTe/IbHON MPOrpaMMbl CpeHero
TpeOoBaHus o0mero odpasoBanus

Bnanenne Meromamu AO0Ka3aTCJIbCTB, AJITOPUTMAaMU PCHICHUA 3aay;




yMeHHe (HOPMYIMPOBATh U OMEPUPOBATH MOHSATUSIMU: OIpPEICICHHE,
aKcHoMa, TeopeMa, CIICJCTBUE, CBOMCTBO, MPU3HAK, JOKa3aTEIbCTBO,
paBHOCHIIbHBIE  (OPMYJIUPOBKH;  NPUMEHATH WX,  yMCHHUE
(dbopmynmupoBaTh 0OpaTHOE W MPOTHBOIOJIOKHOE YTBEPIKJICHUE,
NPUBOJIUTH TPUMEPHI M KOHTPIPUMEPHI, HCIOIB30BaTh METO/T
MaTeMaTHIeCKOH WHIYKIIWW; MIPOBOIUTH JOKa3aTeJIbHbBIE
pacCyXJCHHS TIPU PEIICHUM 3a7ad, OICHUBATh JIOTHYECKYIO
MPaBWIBHOCTh PACCYXICHHN, YMCHHE OIECPHPOBATh IOHATHSIMHU:
MHOKECTBO, TIOJMHOXECTBO, OIIEpAIlMU HAJl MHOXXECTBAMH; YMCHHE
WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN aImapar Ui OTHCAHUS
pPEATbHBIX MPOIIECCOB W SIBJICHUW W MPHU PEIICHUH 33]a9, B TOM YHCIIC
W3 JIPYTHX y4eOHBIX MPEIMETOB; YMEHHE OINEPHUPOBATH TMOHATHIMHU:
rpad, cBs3HBIA Tpad, AepeBo, MUK, Tpad HA TUIOCKOCTH;, YMEHHE
3aJlaBaTh M  OINKUCHIBaTh rpadpl  Pas3IUYHBIMH  CIOCO0aMU;

WCII0JIb30BaTh I'padbl MpU pelIeHUH 3a1a4

YMeHue omnepupoBaTh MOHATUSMU: HAaTypalbHOE YHUCIO, LEJoe
YHCIIO, CTENEeHb C MLEeJIbIM IIOKa3aTelieM, KOpeHb HaTypaJbHON
CTENEeHH, CTENeHb C pallOHAJIbHBIM IIOKa3aTelieM, CTENeHb C
JNEHCTBUTENBHBIM MOKa3aTeNeM, JIorapugm ducia, CHHYC, KOCUHYC U
TAHT'€HC MPOU3BOJBLHOTO YHUCIA, OCTATOK MO MOJYIIO, palMOHaJIbHOE
YHCII0, UPPALMOHAILHOE YHCIIO, MHOXKECTBA HATypaJbHBIX, IIEJIBIX,
palMOHAaNbHBIX, JEHCTBUTEIBHBIX 4YHCEN; YMEHHUE HCII0JIb30BATh
IpPU3HAKU JETUMOCTH, HAUMEHBIIUN OOLIUH AeTUTeNb U HauMEHbIlIee
ofmiee KpaTHOoe, alropuT™ EBKiIMAa 0pu  peuieHuH  3a7ay;
3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIUOHHBIMU CUCTEMAaMH CUYHCIICHUS;
YMEHHE BBINOJHATh BBIUMCICHHE 3HAYCHMH M MpeoOpazoBaHuUs
BBIPOKEHUI CO CTemeHsMU H Jorapupmamu, mpeodOpazoBaHus
NpOOHO-PAllMOHANBHBIX ~ BBIPDAKEHUH;  yMEHHUE  OMEepUpOBaATH
MOHITUSIMU: TIOCTIEIOBATENBHOCTh, apudmMeTnyeckas MpOrpeccus,
reoMeTpuuecKas nporpeccus, 0eCKOHEYHO yObIBaroIas
reoMeTpuuecKas Mporpeccus; yMEHUE 3a/1aBaTh
MOCJIeIOBATEILHOCTH, B TOM 4YHCJIE C TMOMOUIIbIO PEKYPPEHTHBIX
dbopMyn; yMEeHHE ONEepUpOBaATh MOHSATHUSMHU: KOMIUIEKCHOE YHCIIO,

COHpH)KéHHLIe KOMIIJICKCHBIC quciia, MOAYJIb n ApPTYMCHT




KOMIUIEKCHOTO ~ 4Hcia, (opMa 3alUCH  KOMIUICKCHBIX — YHCEIN
(reoMeTpuyeckas, TPUrOHOMETpUYECKAss U aiareOpanyveckas); yMeTb
OPOM3BOJUTH  apU(PMETHYECKHE JCUCTBUS C  KOMILJICKCHBIMH
YKClIaMU; IPUBOIUTH PUMEPHI UCIOIb30BaHUS KOMIIEKCHBIX YHCET;
ONEepUpOBaTh NOHATUAMU: Marpuua 2x2 u 3x3, omnpeneiauTens

MaTpHUIIbl, FEOMETPUUYECKUI CMBICII ONPEAETUTENS

YMenue OTIEPUPOBATH MOHATUSIMU: panmoHaibHbIE,
HppaloHalIbHbIE, TMOKa3aTebHbIC, CTENECHHBIC, JIOrapu(PpMUUECKHE,
TPUTOHOMETPUYECKUE YpPaBHEHUSI M HEPABEHCTBA, WX CHCTEMBI;
YMEHUE ONEPUPOBATH TOHATHSIMU: TOXKJIECTBO, TOXKIECTBEHHOE
npeoOpazoBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHHUH U
HEPaBEHCTB, PABHOCWIBHOCTH YpaBHEHWW, HEPABEHCTB M CHUCTEM;
YMEHHUE peIiaTh ypaBHEHHS, HEPABEHCTBA M CHCTEMBI C IOMOIIBIO
pa3IUYHBIX TPUEMOB; peliaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C
rapamMeTpoM; MPUMEHSITh YPAaBHEHHs, HEPABEHCTBA, UX CUCTEMBI JIJIs
pelIeHus MaTeMaTHYeCKUX 3ajad M 33Ja4d U3 pa3IMyHbIX olnacteit

HAaYKH U peayibHOM KU3HU

YMeHue omnepupoBaTh MOHATHUSAME: (YHKIUS, YETHOCTH (DYHKIIHH,
MEPUONIHOCTD byHKIUH, OTPaHUYCHHOCTh ¢byHKINH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpeMyM (YHKIIUH, HauOoJbIIee |
HaWMEHbIIee 3HAueHWs (YHKIUU Ha TMPOMEXKYTKE, HETpEepbIBHAS
GyHKIUS, acUMOTOTHI Tpaduka (QYHKIUH, TepBas W  BTOpas
npou3BoaHAS (YHKIUH, TEOMETPUYCCKUA W (U3NYECKUH CMBICIT
IPOM3BOJIHOM, MEPBOOOpa3Has, ONPENSIIEHHBIA WHTErpal;, YMCHHE
HAXOJUTh ACUMITOTHl Tpaduka QYHKIUU; YMEHHE BBIYUCISTH
NPOM3BOJIHBIC CYMMBI, TPOUM3BEICHUS, YaCTHOTO M KOMITO3UIMH
(GyHKIMH, HaXOJAUTh YpaBHEHUE KacaTelNbHOH K rpaduky (yHKIIHU;
YMEHHUE HaXOJUTh MPOM3BOJHBIC IEMEHTAPHBIX (PYHKIHI;, YMEHHE
UCIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEeN0BaHUS (DYHKIIUH, HAXOIUTh
HauOOoJbIINEe U HAMMEHBIIUE 3HaYeHUS (PYHKIUI; CTPOUTH TpauKu
MHOTOYJIEHOB C HCIOJBh30BAHMEM ammapara MaTeMaTH4eCKOTo
aHallM3a; MPUMEHSITh MPOU3BOJHYIO JJIS HAXOXKICHHUS HAWIYYIIEeTO
pellieHus B MPUKIAIHBIX, B TOM YHCJIE COIHATBbHO-9KOHOMHUYECKHUX U

(I)I/I3I/I‘-IGCKI/IX 3aJadax; HaxXxOOUuTh ILIOIAaIu H 00BEMBI (bI/ITy C




IIOMOIIIBIO HMHTETpaAlIa; MPUBOJUTH IMPUMEPBI MATCMATUYCCKOTIO

MO/ICTIMPOBAHUS C OMOIIBIO AU epeHnanbHbIX ypaBHEHU I

YMeHune onepupoBaTh NOHATHSIMHU: Trpaduk QyHKIHH, OOpaTHAs
GbyHKIMs, KOMIO3UIUS QYHKIUH, THHEeHAs QyHKIHS, KBaJApaTHIHAS
GyHKUIMs,  panuoHanbHas — (YHKOWS,  CTENeHHas  (QyHKIHA,
TPUTOHOMETPHUYECKHE (YHKIMH, OOpaTHblE TPUTOHOMETPHUYECKHE
GyHKIMU, TMOKa3aTeNnbHas W Jjorapupmuueckas (yHKIUU; YMEHHE
CTpOUTH TpaMKU U3YYEHHBIX (PYHKIUH, BBITOIHATH IPeoOpa3oBaHus
rpa¢ukoB  (QyHKIMIA, HWCMOIB30BATh TpaduKu s U3YYCHHS
MIPOLIECCOB M 3aBUCUMOCTEH, IIPU PELIEHUH 33734 U3 APYTrUX y4eOHBIX
MpeIMETOB U 3a7jad M3 pealbHON >KU3HU; BhIpaxarb (opmynamu
3aBUCUMOCTM MEXIYy BEJIUYMHAMHU; HCIOIB30BaTh CBOMCTBA U
rpaduku GYHKIUN A pelleHrs ypaBHEHUN, HEPaBEHCTB M 3ajad ¢
napaMeTpamu; n300pakaTh Ha KOOPJUHATHOMN MJIOCKOCTH MHOKECTBA

pelIeHNI ypaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 33JaYd Pa3HBIX TUIOB (B TOM YHUCIE HA
MIPOLIEHTHL, JI0JIM U YacTH, Ha JABW)KEHUE, paboTy, CTOMMOCTh TOBapOB
W YCIYr, HaJOTH, 3aJauyd M3 OOJacTH YIpaBJICHHUsS JIUYHBIMU U
CeMEHHBIMU (UHAHCAMHU); COCTABJIATH BBIPAKEHUS, ypaBHEHUS,
HEpaBeHCTBA M UX CHUCTEMBbl IO YCJIOBHIO 33Jayd, HCCIEO0BaTh
MOJIyYEHHOE pEIIeHHE U OL[EHUBATh MPaBIONOJ00OHOCTh PE3yabTaTOB;
YMEHHE MOJEITUPOBATh pealbHbIE CUTYallUd Ha SI3bIKE MATEMaTHKH;
COCTaBIIATh BBIPAXKEHUS, YPAaBHEHUSI, HEPABEHCTBA U UX CHUCTEMBI I10
YCIOBUIO  3a/layd,  HCCIENOBaThb  IOCTPOCHHbIE  MOJECIU  C
UCIIOJIb30BaHUEM anmnapara anreOpsl, UHTEPIPETUPOBATH

HOJ'Iy‘IGHHLIfI pe3yiabTar

YMeHue onepupoBaTh IMOHATUAMU: CpeaHee apupMeTHUecKoe,
Me/uaHa, HauboJibllee U HaUMEHbIlIee 3HAUeHUs, Pa3Max, TUCIIEePCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO Habopa; yMEHHE H3BJEKaTb,
UHTEPNPETHPOBaTh UH(OPMAIMIO, MPEACTaBICHHYIO B Ta0nMLax, Ha
auarpammax, Tpaukax, OTPaXKarollyl0 CBOMCTBa  peajbHbBIX
IPOIIECCOB U SIBJICHUH; MPEACTaBIATh HH(YOPMAIMIO C MOMOILBIO
TabaMIl U JMarpaMM; HCCIeloBaTh CTAaTUCTHYECKUE JaHHBIE, B TOM

qucice ¢ IMPUMCHCHUCM Fpa(bI/I‘{CCKI/IX MCTONOB U JJICKTPOHHBIX




CpeNCTB; TpadUUecKd HCCICIOBaTh COBMECTHBbIC HAOMIOJACHHS C

IIOMOIIIBIO JUArpaMM PaCCEUBAHMS U JINHEHHON PErpeccuu

YMeHne onepupoBaTh MNOHATHAMU: CIYYAWHBIM ONIBIT M CIydalHOE
cOObITHE, BEPOSATHOCTH CIIyYallHOTO COOBITHS; YMEHHME BBIYMCIATH
BEPOSITHOCTb C MCHOJIb30BaHUEM I'paUUECKUX METOJIOB; IPUMEHSThH
(OpMyYIBI CIOXKEHHSI U YMHOKEHUSI BEPOATHOCTEH, (OPMYITy MOJIHOM
BEpOSITHOCTH, Gopmyny bepHymnn, komOuHATOpHBIE (AKTBI U
(GopMyIibl; OLIEHMBAThb BEPOATHOCTU pEalbHBIX COOBITHUH; YMEHHE
ONIEPUPOBATh MOHATUSAMH: ClydaliHas BEJIMYMHA, PACIpPEICICHUE
BEPOSATHOCTEH,  MAaTEMaTU4eCKOe  OXKHMJAHHWE, JUCIepCUs U
CTaHJApPTHOE  OTKJIOHEHHE  CIy4alHOW  BeIMYUHBL,  (QYHKIUH
pacmpeneneHus M IUIOTHOCTM PaBHOMEPHOTO, IOKAa3aTeIbHOTO H
HOPMaJIBHOTO PACIPENEIICHUI; yYMEHHE HCIOJIb30BaTh CBOMCTBA
W3YYEHHBIX pacHpeaeNieHuid JUisl pEeIleHHs 3a7ad; 3HAKOMCTBO C
MOHATUSIMHM: 3aKOH  OOJBIIMX  YHCEN, METOJAbl BBIOOPOUYHBIX
HCCIIEIOBAaHUM; YMEHHE NPUBOJUTH IIPUMEPBI IPOSBICHHS 3aKOHA
O0NBIIMX YKCENd B MPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSIX; YMEHUE
ONICpUPOBAaTh NOHATHSAMH: COYETAHUE, IIEPECTAHOBKA, YHUCIIO
COYETAaHWM, UYHCJIO TIepecTaHOBOK; OwHOM HploTOHA; yMeHHE
IPUMEHATh KOMOMHATOPHbIE (DAKThl M PACCYyXKACHUS IS PELICHUS
3aJa4y; OLIEHMBAaTh BEPOSITHOCTH pEAIbHBIX COOBITUIH; COCTaBIATH
BEPOSATHOCTHYIO MOJEIb M  MHTEPIPETHPOBATH  IOJIY4YECHHBIN

pe3ynbTart

YMeHue omnepupoBaTh MOHATUSMU: TOYKa, INpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA yIria, IUIOCKUHA Yrod,
JIBYTPAHHBIN yroJl, TPEXTPaHHBIA YroJ, CKPEIIMBAIOIIUECS MPSMBIE,
napajuieTbHOCTh U TMEPHEHAUKYISIPHOCTh MPAMBIX U IJIOCKOCTEH,
yroJl MEXIy MPSMBIMH, YrOJ MEXKIY MPSIMON U IUIOCKOCTBIO, Yroil
MEXIYy IUIOCKOCTAMH, pacCTOSHHE OT TOYKH [JO IUIOCKOCTH,
pacCTOsTHUE MEXIy MNPSAMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSIMU;
YMEHHE HCMOJB30BaTh MPHU PEIICHUH 3a/ad W3yueHHbIe (aKThl U
TEOpEeMbl TUIAHUMETPHM;, yMEHHE OLIEHUBATh pa3Mepbl OOBEKTOB
OKPYXAIOILEr0 MUPA; CTPOUTh MATEMATUUYECKHE MOJIENIH C TIOMOIIBIO

TCOMETPHUUICCKUX MMOHATUN U BCJIMYWH, pCIIAaTb CBA3AHHBIC C HUMHU




MMPAKTUYCCKUC 3aJa4r

10

YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAIb (Uryphl, 00BEM
(Gurypel, MHOTOTPAaHHHK, TPABHJIbHBIA MHOTOTPAHHUK, CEUCHHE
MHOTOTpaHHHKA, Ky0, Mmapajulelienune/1, npu3Ma, nupamuaa, Gurypa
U TIOBEPXHOCTh BpAIICHUS, IWIMHID, KOHYC, Iap, cdepa, TIOIIaIh
ceprl, IUIOMAAb TOBEPXHOCTH MUPAMHUABI, MPHU3MBI, KOHYCa,
MWIMHIpa, O00BEM Kyba, MPAMOYTOJBHOIO TapajuIeeIuIe/a,
NUpaMUAbl, [PU3MBI, LUIUHIpA, KOHyca, Iuapa, pa3BEpTKa
MMOBEPXHOCTHU, CCUCHUA KOHYCAa U MUIIMHApPA, MapaJUICIbHBIC OCHU HUJIU
OCHOBAHMIO, CEUYEHHWE IIapa, IUIOCKOCTh, Kacaromascs CcQepsl,
MWINHAPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOTOTPaHHUKA,
n300paxkaTh MHOTOTPAaHHHUKH, (PUTYPHI M IOBEPXHOCTHU BpAIICHUS, UX
CCUCHUA, B TOM YHCJIC C MOMOMIBIO JJICKTPOHHBIX CPCIACTB;, YMCHUC
MPUMEHSTh CBOWCTBA TEOMETPUYCCKUX (UTYP, CAMOCTOSTEIHHO
dbopmMynupoBaTh OMpeNeJCHUsT H3ydaeMbIX (QUTYp, BBIIBUTATH
TUIOTE3bl O CBOMCTBaX M MPHU3HAKaX TeOMETpUYEcKuX Guryp,
00OCHOBBIBaTh  WJIM  OINpOBEpraTh WX; YMEHHE MPOBOIUTH
kinaccuukamuio (GUTyp IO pa3InYHBIM TPU3HAKaM, BBITIOJIHATH

HGO6XOI[I/IMBIC AOIOJTHUTECIBbHBIC ITIOCTPOCHUSA

11

YMeHue omnepupoBaTh MOHATHSIMH: JBIKEHHE B MPOCTPAHCTBE,
napajulebHBI  MEepPeHoC, CHMMETpUS Ha IJIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHue MOAOOHS, MOJ0OHbBIE
(burypsl; yMeHue pacro3HaBaTh paBHbIE U MOJO0HBIE (QUTYPHI, B TOM
ylyclie B MPUPOJE, MCKYCCTBE, AapXHUTEKType; HCIOJIb30BaTh
reOMETpPUYECKUe OTHOIICHHS TMPU PEUICHUH 3a/1a4; HaXOJUTh
reoOMeTpPHYECKUEe BEIMYUHBI (AJMHA, YTOJ, IUIOHIalb, 00bEM) mpu
pellleHny 3aJad M3 JAPYrHX Yy4eOHBIX NPEeIMETOB M U3 pPeaTbHOU
KU3HU;, YMEHHUE BBIYHCIATH TE€OMETPUYECKHE BEIUYHMHBI (JJIMHA,
yroj, IUIOIA[b, OO0BEM, IUIOMIA[b IOBEPXHOCTH), HCIOJIb3Ys
U3ydeHHbIe (OPMYIBI M METO/IbI, B TOM YHCIIE: TUIOMAAb TOBEPXHOCTU
nUpaMubl, MPHU3MBI, KOHYyca, IMUIMHApA, IUomanb chepbl; 00béM
Ky0a, TMPSAMOYrOJBHOTO TapajjieNienuiea, MHPaMUIbL, TPU3MBI,
MWIMHApA, KOHyca, Iapa; YMEHHE HaxOAWTh OTHOIIEHHE OOBEMOB

MOJIOOHBIX (UTYD
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YMeHue onepupoBaTb HOHSTHUAMM: HIPSIMOYrOJIbHAs  CHCTEMA
KOOpJIMHAT, BEKTOP, KOOpAMHATHl TOYKH, KOOPJIMHATBl BEKTOpA,
CyMMa BEKTOpPOB, IIPOM3BEACHHE BEKTOpa Ha YHCIO, Pa3JIOKECHUE
BEeKTOpa 1Mo 0a3ucy, CKalIIpHOE TPOU3BEICHHE, BEKTOPHOE
IIPOMU3BEJICHNE, YroJl MEXKJy BEKTOpaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBI U KOOPAMHATHBIM METOJ JUIsl PELIEHUS] T€OMETPUUYECKUX

3a/1a4 U 3a/1a4 JIPYrux y4eOHbIX MIPEIMETOB

13

YMmenue BbIOMpATh MOAXOJALIMM METOA Uil peIleHus 3a/laud;
IIOHMMAHHME 3HAYMMOCTH MaTEMaTUKH B W3YYCHUH IPUPOIHBIX M
OOILIECTBEHHBIX TMPOIECCOB M SIBICHUH; YMEHHE pPAClO3HaBATh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HMCKYCCTBE, YMEHHME IPUBOJUTH
IIpUMEPBl MAaTEMATHYECKUX OTKPBITUHA POCCHUHCKOW W MHUPOBOM

MaTeMaTH4E€CKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

Kon

1 Yucna v BBIYMCICHUS

1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIMMOCTH UETBIX YUCET

19 Pammonaneupie uncna. OOBIKHOBEHHBIE W JCCATHUYHBIC JpOOH, TPOLICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE TPOOH

13 Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIICHU. JencrtBus c
' apu(pMEeTHIECCKUMHU KOPHSIMH HATypaJTbHOH CTETICHN

14 Crenenb ¢ 1enbIM MokaszareiaeMm. CTeNeHb ¢ PalMOHAIBHBIM IOKA3aTEeJICM.
' CBolicTBa CTEIEHU

15 CuHyC, KOCMHYC M TaHTEHC YHCJIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIE JOTapUPMBbI

JlelictButenbHble 4ucIa. ApuMeTHYeCKue orepanuud ¢ JACHCTBUTECIBHBIMU
1.7 yucnaMu. [IpuOmkE€HHbIE BBHIYHCICHUS, NpaBUiIa OKPYTJCHUS, MPUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHM

1.8 [IpeoOpazoBanue BeIpaKeHU

1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenble u ApoOHO-paIOHATbHBIC YPAaBHEHHS

2.2 WppatnmonansHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbIe U JorapupMUIecKie YpaBHEHUS

2.5 Lenble u ApoGHO-paLlMOHANIbHbBIE HEPABEHCTBA

2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucremMbl ¥ COBOKYITHOCTH ypaBHEHUN 1 HEPABEHCTB




2.10

ypaBHeHI/IH, HCPABCHCTBA U CUCTCMBI C IMapaMCTpaMu

211 Martpuna cucTeMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpapuKH
3.1 Oynkys, crnocoOsl 3amanust GyHkun. I'paduk GyHknun. BzaumHo obpatHbie
. ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [leproamueckue GpyHKumnm
OOnacte ompeneneHuss M MHOKECTBO 3HaueHWil ¢yHkmuu. Hymm QyHKmm.
35 [IpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIWH.
' MakcuMymbl 1 MUHUMYMBI (pyHKIEH. HanOosbplnee m HauMeHbIIee 3HAUYCHHUE
(YHKIIMM Ha IPOMEKYTKE
23 CreneHHasi (QyHKIMS C HAaTypaJbHBIM M LENBIM Tokazarenem. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. Acumnrorsl rpadukoB @yHkumid. CBoiicTBa (yHKIHIH,
' HENPEephIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIEA0BATEILHOCTEH
38 Apugpmernueckas W reoMmerpuueckas mporpeccud. Dopmyna  CIOXKHBIX
' IIPOLICHTOB
4 Hauana maTemaruyeckoro aHanusa
4.1 [TpousBonas pynkuuu. [Ipon3BoaHBIC 2IEMEHTAPHBIX (YHKITUN
[IpuMeHeHre NPOU3BOAHON K HCCIIEAOBAaHUIO (YHKUMH Ha MOHOTOHHOCTh U
4.2 aKcTpeMyMbl. HaxoskeHne HanOoJbIIero ¥ HaMMEHBIIETO 3HAYCHHS (YHKITUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. [lnarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Komb6unatopuka




I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMbIe U TIIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BpaleHUs

7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






