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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «['eomerpus» 0a30BOTO ypOBHS IIs
ooyuatomuxcs 10 kmacca  paspaboraHa Ha  ocHoBe — DenmepalbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEABABIIEMBIX K
MaTeMaTHYECKOMY OOpa30BaHHWIO, W TPATUIUHA POCCHHUCKOTO 00pa30BaHUA.
Peanm3arus mporpaMmbl 00€CTICUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSMH,
COCTaBIISIIONIMMH OCHOBY JIJIi CaMOpPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh OOMIEKYJIbTYpHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YyYarOmMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
NPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOIO
pa3BuTUs oOydaronuxcsi, GopMUpOBaHUS (PYHKIMOHAIBHOM MaTeMaTUYeCKOM
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX TUCHUUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapakTepe OTPAKECHHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUN U ITPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX i1 aJalTallid B COBPEMEHHOM
o01iecTBe.

['eoMeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneyrBaeT BO3MOXKHOCTb H3YUYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OO0YyYarolIMMHCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUMN
B XOJI¢ pELICHUs T'€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YACTHOCTHU U3 Kypca (pU3HNKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacCTAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHM U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLMAIBbHOTO ObITHSA, (dopMa
OTPaXXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO
npeobpazoBaHusl  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOU U TPYAOBOM IEATEIBHOCTH, SIBISETCS



OTHUM "3 TPO(PECCHOHATFHO BaXKHBIX KayeCTB, MOATOMY akKTyaJbHa 3a7ada
dbopmupoBaHus y  OOyYarONIMXCs  MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAaIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHoro kypca «l'eomerpusi» Ha 06a3zoBoM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOIIEKYJIbTYpPHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMUS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUW U  JEUCTBUM, CHEHUPUUHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIEUIHOTO  MPOJOJDKEHHUs  00pa3oBaHMs IO
CIEIUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIIAHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HA4YCHA IS
OOyYJaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOUTH O0IIIME MAaTEMAaTUYECKUE YMEHUS, CBI3aHHBIE CO
cnenu$uKol TeOMeTpUN U HEOOXOAUMBIC TSl )KM3HU B COBPEMEHHOM OOITIECTRBE.
Kpome 3Toro, 0HM IMEIOT BO3MOXXHOCTh H3yUHUTh TEOMETPHUIO OoJiee TIIy00Ko, eciin
B JIaJbHEHINIEM BO3HHKHET HEOOXOJAMMOCTh B TEOMETPUYCCKHX 3HAHHUSIX B
poecCUOHANILHOM IEeSITEIbHOCTH.

JlocTikeHne 1eTu  OCBOCHMSI TMPOTpaMMbl  O0ECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHHIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eoMeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmMupoBaHuEe mNpEACTaBIECHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHHUE MpeACTaBICHUS O MHOTOTPAHHUKAX M TEJIaX BPAICHUS KaKk
O BRXHEUITUX MAaTEMATHYECCKHUX MOJCISX, TMO3BOJISIONINX OMKCHIBATH U
W3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHume yMeHHsS pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAQJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJIaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE YMEHHUS TMPOBOJIWUTH  HECJIOKHBIE  JIOKAa3aTeIbHBIC
pacCyXJieHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUMX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEPKaHHUEM;

e Pa3BUTHE MHTEIUICKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUarOIIMXCA,
MO3HABATEILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHHUM, KPUTUIHOCTH
MBIIILICHUS;



o (dopmupoBanue GYHKINOHAIBHON IPaMOTHOCTH, PEIEBAHTHOM T€OMETPUH:
YMEHUE PACIIO3HABATH MPOSBICHUS] TEOMETPUYECKUX MTOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBbIX XU3HEHHBIX CUTyalUUAX U MPU U3YUECHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPHUYECKUI
anmapar  JUI1 = peleHuss — NPAKTHKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHbBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTrpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEpPEOMETPHUH B HAYaJe €ro U3y4EHHUs 3a/1a4, pEIIaeMbIX HA YPOBHE HHTYUTHUBHOTO
MO3HAHUSA, U OINpEeAEIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET NMPOTEKaHWE UHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
YUYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a4a49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpaza MPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIOBUAX OTBJICUEHUS OT HAIJISTHOCTH, MBICIEHHOTO
U3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkarelibHble TUHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble U TIJIOCKOCTH B IPOCTPAHCTBEY, « Teia BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TONIbKO M0 COAEPKAaTEeIbHBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHuUs.

Conepxanue o0pa3oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM OOydeHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHHUS BKJIIOYAIINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsisa e€, o0pasysi MpOYHbIe MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3y4eHue reoMeTpuu 0TBOIUTCA 2 Yaca B Hezelro B 10 kiacce Bcero 3a roj
oOyueHus - 68 yueOHBIX 4acoB.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapamnensHOCTh NPSMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE NPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIebHBIE INIOCKOCTH; CBOMCTBA MapaJlIeIbHBIX
mockocte. [Ipocreifiire mpocTpaHCTBEHHBIE (DUTYPHI HA MIIOCKOCTU: TETPadap,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepneHAUKYIJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISIPHBIC MPSAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM U TIJIOCKOCTH, TEOpeMa O NPsSIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJid.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TJIOCKOCTH, TPOEKIIMS (GUTYPBI HA TNIOCKOCTh. [lepneHuKyaspHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX ILTOCKOCTeW. Teopema o Tpéx
MEPIICHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOTOrpanHuka. [Ipusma: n-yronpHas
Npu3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA IIOBEPXHOCTh MTPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPaMUIbl;, OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TPaBUSIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NMpaBWIbHAs TNHPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KyO. IlpencraBienne o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
MJIOCKOCTU. DJIE€MEHTh CHMMETPUU B MUPAMUIAX, MapaJIeIEIuIIe1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Beruucinenne d1€eMEHTOB MHOTOTPAHHUKOB: pEOpa, IWAaroHa M, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOU pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
Iomaau yceu€éHHou nupamuapl. [lorstue 06 00béMe. O0bEM MUpaMUIbl, TPU3MBI.

[TomoGubie Tenma B mpocTtpaHcTBe. (COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJI.



INIJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaTbl OCBOEHHSI MpPOrpaMMbl y4eOHOro NpeaMeTra
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHHM,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI WU Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTHU, YBAXKECHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUNU HAYKU U JACSTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyayIIETo.

JcTeTHYECKOoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYash ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH), PACCYKICHUI; BOCIPUUMUYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUIOB HCKYCCTBA.

du3nyeckoe BOCNIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYECKHUE 3HAHUS B
MHTEepecax 30pOBOro M 6€30MmacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTHbIXa, peryJisipHas pu3znyeckas akTUBHOCTh); PU3HMUYECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymedd mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHMYeCKOMy OOpa3oBaHUIO U



caM0O0Opa30BaHUIO HA TMPOTSIKEHUU BCEU XU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalell Ha TMPUMEHEHHE MAaTeMaTHYeCKUX 3HAHWM U1 pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KArOIICH CpeIbl.

IleHHOCTH HAYYHOIO NO3HAHUSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH KakK c(epbl 4YeIoBEUeCKOW MIesATEebHOCTH, JTaroB €&
pPa3BUTHUSI M 3HAYMMOCTH JUISI PA3BUTHS IIUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOW KyJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIIECTBIIATH TMPOCKTHYIO M HCCICIOBATEIBCKYIO JESITEIBHOCTH
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS MPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIQJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKATMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuusepcanvhvie  no3masamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYXCaAlowe2o0  Mupa,  NpUMeHeHue  J02U4ecKUXx,
uccie008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBuA:

e BBISBIATH U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpeNeSieHUs]  TMOHSTHH;  yCTaHABJIWBATh  CYIIECTBEHHBIH  IPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBIBIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUHU JIJ1s1 BBISIBIICHUS] 3AKOHOMEPHOCTEN U POTUBOPEUUI;



e J€JaTh BBIBOJABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTMKHU, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IBI;

e BbBIOMpaTh crmoco0 pemieHus y4yeOHOM 3a7aun (CpaBHHUBATH HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENLHO BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

e HCIIOJB30BAaTh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUne, MpodiIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIHPOBATH OOOOIICHNS U BBHIBOBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IIPOLIECCa, a TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBISBIATH A€PUIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JJIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKH;

e OILICHUBATH HaJEKHOCTh uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUUXCHL.

OO0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHUSI B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN PE3yJIbTaT;

B X0/ 0OCY>KJCHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIIEJICHHBIC HA TIOUCK
pPEILIEHHUs; CONOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApYXUBaTh Pa3fMdyMe U CXOJCTBO IMO3ULIHUN; B
KOpPEKTHOM Popme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOATEILHO BEIOMPATH OPMAT BHICTYTIICHHUS
C y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOM
NEeSATEIbHOCTH, IUIAHUPOBATh  OpPraHU3allui0 COBMECTHOM  paboThl,
pacnpenensiaTth BUABI padbOT, JOrOBapUBaThCA, OOCYXKIaTh IMpolecC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» W UHBIC); BBINOJIHATH CBOIO YacTh pabOThI H
KOOPJIMHUPOBATH CBOU JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pecynamuensie oeticmeus, obecneuusarom ghopmuposanue
CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTaBJISATH IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHUsI
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbopMaIum.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOW pedaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHusI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH [P PELIEHUH 3a4a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LMW M YCIOBUAM, OOBSICHATH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3YJIbTAaTOB AECATEIIBHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIMU: MAPAIIETBHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEH.

KnaccugumnupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YTOJ, TPaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JUHEWHBIA Yrojl ABYTPaHHOTO yrja; IpaiycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo).

KnaccupumupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kjiaccuukauuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlieIeIUNebl).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3a1aun Ha HaxOXKIAEHHE T€OMETPUUECKUX BEJIIMYUH MO 00pas3lam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IpPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3a1aun Ha HaxOXKJEHHE TEOMETPUUECKUX BEJIMYMH MO 00pa3iam Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIC AHAJUTUYECKUE METOABl IpPU PEIICHUH
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAN OBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpPaMU/a) C IPUMEHEHUEM (POPMYIT; BEIUKCISTH COOTHOLIECHHS MEX Y TUIOIAIIMU
HOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBarh MOHATHSAMHU: CHMMETPUS B MPOCTPAHCTBE;, IIEHTP, OCh U
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTs reomeTprdeckue (HaKThI IS PEIICHUS CTEPEOMETPUIECKUX 3a0ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIar0B PEIISHHUs, €CIIH YCIOBHS PUMEHEHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIME TPOrpaMMHBIE  CpPEICTBA UM DJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoaMTH TPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TPHUPOAE U
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyalluM W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTUYeCKh CPOPMYIMPOBAHHONH TIPOOIEMBI, MOICIUPOBATH peaIbHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHIATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.



TEMATHYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcnl
bubmuoreka [{OK
1 BBeneHue B ctepeoMeTpuio 10
BEAICHHE B CTEpeOMETPH https://m.edsoo.ru/1c209e37
) [Ipsimbi€e ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 | bubnnoreka [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHqUKyYISAPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubmmoteka IIOK
4 1 1
VYTrubl MeXAY NPSAMBIMU U TUIOCKOCTSIMHU 0 hitps//m.cdsoo.ru/1c209¢37
5 MHororpanHuku 11 1 bubmmorexa [TOK
https://m.edsoo.ru/1¢209e37
N bubnuoreka [{OK
1
6 SRLEE MHOTOTPAHHKOB ? https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YTJIbI 4 1 bubmorexa HOK
P ' P yr https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBO 4acoB JIeKTPOHHBbIE
uudgpoBbie
Nen/m Tema ypoka Kontposbubie  IIpakTuueckue
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHbBIE IOHATHUS CTEPEOMETPUU: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
1 I1 aBI/m’a 1300 axce’}ms{ Ha PUCYHKAaX: 1 bubmmorexa [TOK
P P . puey ' https://m.edsoo.ru/aecc77cd
1300pakeHMs IIIOCKOCTEH, MapauIeIbHbBIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) [lonsTHs: nepecekaronecs MIOCKOCTH, | bubnnoreka [JOK
repeceKaroluecs npsaMas v miIoCKOCThb https://m.edsoo.ru/2d8a9¢99
3 [TonsATHA: Mepecekarouecs MI0CKOCTH, | bubnnorexka [JOK
IepECEKAOIUECS IIpsIMas U INIOCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOT'OIpaHHUKaMH,
4 n300pakeHre MHOTOIPaHHUKOB Ha 1 bubmorexa HOK
p P https://m.edsoo.ru/a63959ed
PUCYHKAX, Ha MMPOEKIIMOHHBIX YePTEKAX
HavanbpHbie cBeieHNs 0 KyOe U mupamu/e,
5 nX pa3BEépTKH U Moxenu. CeueHns 1 bubmorexa LIOK
p p ) https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HauanbHble cBefieHUs 0 KyOe U mupamu/e,
. bubnmoreka [JOK
6 uX pa3BEépTku U Moaenu. CeueHus 1
https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonaTne 06 akCHOMAaTHYECKOM ITOCTPOCHUH
bu6mmorexa [IOK
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1

CIICACTBHUA U3 HUX

https://m.edsoo.ru/OccS5céfe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSCHUH

napaJijiCJIbHBIC IJIOCKOCTHU

8 CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUU U bubmorexa [IOK
P PHH: P p https://m.eds00.1u/239c¢8cb4
CJIEICTBUS U3 HUX
[TonsiTHE 06 aKCHOMATUYECKOM TTOCTPOSHUH
9 CTEPEOMETPUHN: aKCHUOMBI CTEPEOMETPUH U bubmorexa LOK
p pHH: p p https://m.eds00.ru/65¢6b106
CJIEICTBUS U3 HUAX
[TonsiTHEe 00 aKCMOMATHUYECKOM ITOCTPOCHUH
10 CTEPEOMETPUHN: aKCHUOMBI CTEPEOMETPUH U bubmorexa LIOK
p PHH: p p https://m.edsoo.ru/258fc245
CJIEICTBUS U3 HUAX
B3anMHOe pacnonioskeHHe NPSIMbIX B
11 OPOCTPAHCTBE: IIEPECEKAIOIINECS bubmorexa LIOK
pocip - Tep m ’ https://m.edsoo.ru/1a2520f6
MapajuieJIbHbIC ¥ CKPEIIUBAIOLINECS MTPSMbIE
[TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B
12 IIPOCTPAHCTBE: MMapaJUICIIbHbIE IIPSIMBIC B bubnnoreka [JOK
IIPOCTPAHCTBE; MapaUIEIIBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MIPSIMBIX
[TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B
13 npoctpaHcTse: [1apamienbHOCTE IPSIMON U bubmorexa HOK
pocip -11ap p https://m.edsoo.ru/ee1d19b9
IIOCKOCTH
14 VTIIBI ¢ cOHapaBiIeHHBIMU CTOPOHAMHU bubmmorera [IOK
p p https://m.eds00.ru/9f407 159
15 Yroa Mexny npsIMBIMU B IPOCTPAHCTBE bubmorexa HOK
Ay b poctp https://m.edsoo.ru/fe733862
16 Yroa Mexay npsIMBIMU B IPOCTPAHCTBE bubmorexa HOK
Ay ip poctp https://m.edsoo.ru/2935a9a0
7 [TapaienbHOCTB IIOCKOCTEN: bubnnoreka [JOK

https://m.edsoo.ru/2e18f255



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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bubmuorexa [JOK

18 Caoii e el
BOMCTBA MapajuIeIbHbIX IJIOCKOCTEN hitps-//m.cdsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHbIE PUTYPBI
19 Hf IIJIOCKOCTH: IT)eT Za KyO pup bubmmorexa [IOK
+ TETPasAp, Xy, https://m.edsoo.ru/4a28dc02
napajuieJenumes
bubmuoreka [JOK
20 I1 €HUE CCUCHU
OCTPOCHIE CeHEHiT https://m.edsoo.ru/1d434dOf
b K
21 [Toctpoenue ceueHuit nommorexa O
https://m.edsoo.ru/ec26fe5d
Kontponbnas padota o teme "[Ipsmbie u
bu6mmoreka [JOK
22 IJIOCKOCTH B IIPOCTPAHCTBE.
. https://m.edsoo.ru/9a0a9e56
[TapamienbHOCTh IPSIMBIX U IIIOCKOCTEH
[TeprieHAMKYAAPHOCTD MPSIMOUN U TIIIOCKOCTH:
23 e pr[eH UK yﬂ;{ pHLIe 1| ﬂf/IHe B bubmmorexa [OK
PHCHIATICYTHPHEIE TP https://m.edsoo.ru/b19f6asd
MIPOCTPAHCTBE
24 [Ipsimble napasuienbHbIe U bubnuoreka [IOK
MEPIEHANKYIISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 IIpsimble napasuienbHbIEe U bubnuoreka [IOK
MEPIEHIUKYIAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak nepneHIuKyJISIPHOCTH TIPSIMOM U bubmuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U bubnmnoreka [JOK
IUIOCKOCTHA https://m.edsoo.ru/79165d15
)3 Teopema o npsAMoil NepHEHAUKYIAPHON bubmuoreka [IOK
IJIOCKOCTHU https://m.eds00.ru/635¢5087
29 Teopema o mpsMOH NEPIICHANKYIISIPHOM bubnnorexka [JOK

IIIIOCKOCTH

https://m.edsoo.ru/bd3745f8
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TeopeMma 0 npsAMON NepIEHAUKYISIPHON

bubmuoreka [JOK

30
IUIOCKOCTHU https://m.edsoo.ru/7d18834b
[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE
31 oT EO‘-IKI/I noynnl())CKocm aCCTOSII)HI/Ie oT bubmmorexa LHOK
. P https://m.edsoo.ru/33c477d3
MPSIMOM 0 MJIOCKOCTH
[lepneHuKysp ¥ HAKIIOHHBIE: PACCTOSIHUE
32 OT TOYKH J0 IJIOCKOCTH, PaCCTOSTHUE OT bubmmorexa [OK
. A ' P https://m.edsoo.ru/66fefadd
MPSIMOH 10 TIFIOCKOCTH
[lepneHquKysp ¥ HAKIOHHBIE: PACCTOSIHUE
bu6mmoreka [IOK
33 OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT
N https://m.edsoo.ru/a5b7b8e3
MPSAIMOM 0 MIIOCKOCTH
[lepnenuKysip ¥ HAKJIOHHBIE: PACCTOSIHUE
34 OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT bubmmorexa LOK
. A P https://m.edsoo.ru/dbee22bc
MPSIMOM 10 MIIOCKOCTH
35 VYTIIBl B IPOCTPAHCTBE: YTOJ MEXIY MIPSIMOit bubnmnoreka [JOK
U TIIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJj, TUHEWUHBIN yroi bubnuoreka [IOK
JIBYTPaHHOI'O yIja https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIN yroa bubnnorexka [JOK
JIBYTPaHHOIO yria https://m.edsoo.ru/c7c777ed
18 [TepnieHUKYISIPHOCTD MJIOCKOCTEH: TPU3HAK bubnmoreka [JOK
MEePIEHANKYISIPHOCTH JBYX MIIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [lepneHuKyISIPHOCTD IJIOCKOCTEN: TPU3HAK bubnmoreka [JOK
MEPIIEHAUKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [TeprieHAMKYASAPHOCTH IIOCKOCTEMN: MTPU3HAK bubmuorexa [JOK
MEPIIEHANKYISIPHOCTH JBYX IIIOCKOCTEN https://m.edsoo.ru/ba75dc57
N bub6mmoreka [IOK
41 Teopema o TpEX nepneHANKYIIpax

https://m.edsoo.ru/e4972cdc
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bubmuorexa [JOK

42 Teopema o TpEX HepreH Ky Ispax https://m.edsoo.ru/52188a7d
43 Teopema o TpEX neprneHAnKyIsIpax bubmorexa HOK
https://m.edsoo.ru/9f246736

KonTponbHas pabora no remam

m "IlepnieHAUKYIAPHOCTD IPSIMBIX U bubnnorexka HOK
mIockocTeil" u "YTibel MEXy NPSIMbIMU U https://m.edsoo.ru/5b971ef3
miockocTsamMu"”
[loHsiTHe MHOTOTrpaHHUKA, OCHOBHbIE

45 3JIEMEHTBI MHOT'OI'PAHHUKA, BBIIYKJIbIE U bubnuorexa [JOK
HEBBIIYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOI'OTPaHHUKA
[Ipu3ma: n-yronbpHast npu3Ma; rpaHu U

46 OCHOBAHMS IIPU3MBI; IIpsIMasi U HAKJIOHHAs bubnnorexka [JOK
pU3MBbl; OOKOBas U MOJIHAS TTOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MIPU3MBI

47 [Tapannenenunen, npsaMOyroJIbHbIN bubnuotexa [JOK
MapaJulesenuIlel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamua: n-yroiapHas nupaMuia, TpaHu U

43 OCHOBaHME MUPAMHU/IBI; OOKOBAs U TIOJTHASI bubmuoreka [JOK
IIOBEPXHOCTh ITUPAMUBL; IPABUJIBHAA U https://m.edsoo.ru/fblcd0as
yceu€HHas nupaMmuaa
[IpaBUnbHBIE MHOTOIPAHHUKU: TTOHSATHE
MPaBUILHOTO MHOTOTPAHHHKA; TTPaBUIIbHAS

49 MpU3Ma ¥ MpaBWIbHAS TUPAMHUJIA; bubmmorexa [TOK

MpaBUJIbHAS TPEYTOJIbHAS TUPaMHUIA U
MPaBWIbHBIN TeTpadip; KyO

https://m.edso0.ru/074c8865
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IIpencrasnenue o MpaBUIIbHBIX

bubmuoreka [JOK

50 MHOTOI'paHHHUKaX: OKTa3p, TOJEKadIp U hitps://m.edsoo.r/a0fddSbe
HKOCA3IP.
CummeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIEHO TOYKH, MPSIMOH, MJIOCKOCTH.
51 DNeMEHTh CUMMETPUU B IUpaMuax, bubmorexa HOK
https://m.edsoo.ru/b9e777d9
napaJiesienuneax, NpaBUIbHbIX
MHOTI'OI'paHHHMKaxX
50 Brrunciienne 31eMEeHTOB MHOTOTPaHHUKOB: bubnnoreka [JOK
pEOpa, MuaroHaH, yribl https://m.edsoo.ru/6¢cdbecef
[Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOM
53 MIOBEPXHOCTHU MPSMON IPU3MBI, IUIOIIAIb bubnuoreka [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOU https://m.edsoo.ru/37d84157
MTOBEPXHOCTHU TPSMOM TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MIOBEPXHOCTH NIPABHJIBHOM NMUpaMUBbI, bubnuoreka [IOK
Teopema o 01 OOKOBOI MOBEPXHOCTH https://m.edsoo.ru/5603e30b
YCE4EHHOU MUPAMHU/IbI
55 KonrtponbHas pabora no teme bubnnorexka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c¢04
N bubmuorexa [JOK
20 Hosrite 06 oGuEve https://m.edsoo.ru/7ad0020b
" bubmuorexa [JOK
37 O0bEm mupamie! https://m.edsoo.ru/235171b3
" bubnmoreka [JOK
58 O0bEm mupamie! https://m.edsoo.ru/f47dfefd
59 O06BEM TUpaMuIBI bubmorexa [IOK

https://m.edsoo.ru/79¢10312
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bubmuorexa [JOK

60 O0Bé 1
HEM TTHPAMHIB! https://m.edsoo.ru/2faadc3f
. bu6mmoreka [IOK
61 00 1
DEM [IPUSMBL hitps://m.edso0o.ru/79853608
bu6mmoreka [IOK
2 é 1
6 OOLEM mpusMbI https://m.edsoo.ru/1e053890
bubmuoreka [JOK
. 1
63 OOLEM mpusMbI https://m.edsoo.ru/482d3f51
64 KonrtponsHas padora o reme "OO0bEMBI | bubnuoreka [IOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITUS
. . bubnuorexa [JOK
65 3HaHuii. [locTtpoenue ceueHuii B 1
https://m.edsoo.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3aITUs
3HaHui. BeIduciaenue paccTOsIHUM: MexX
66 ByMS TOYKaMH, OT TOEKI/I 0 IIpAMOH oi[y 1 bubmaorexa [IOK
ABY ’ A0 TP ’ https://m.edsoo.ru/f7792ba9
TOYKH J0 TIIOCKOCTH, MEXTY
CKpEUIMBAIOIIUMHUCS TPSIMbIMU
bu6mmorexa [IOK
7 u 1
6 TOTOBA KOHTPOTLHAL pa60Ta https://m.edso0o.ru/b9146bc0
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTH3 AN
3HaHUH. Beluncnenue yrioB: Mexay
68 CKPEIIUBAIOIINMUCS IIPIMBIMHI, MEX 1 Bubmaorexa LOK
P mv B P ’ Y https://m.edsoo.ru/56765e8b
MPSIMOM M TIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB M@Ky TIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHAMU: TOUKA, MPAMAasi, INIOCKOCTh
- [TpyMeHsITh aKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PELLICHUN
' TeOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMH: MAPAJUICIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IJIOCKOCTEMN
74 KnaccugunupoaTs B3aMMHOE pacioyioKEHHE MPSIMBIX U MJIOCKOCTEN B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSIMU: JBYTPAHHBIN YTOJI, TPaHH ABYTPAHHOIO YIJIa,
7.5 pebpo IBYrpaHHOro yria, JHWHEWHBIM Yron JBYTpaHHOTO YTIa,
rpagycHas Mepa JByTpaHHOIO yria
OrnepupoBaTh MOHSATUSIMHA: MHOTOTPAHHHK, BBITYKIIBIM U HEBBITYKJIBIHA
7.6 MHOT'OT'PaHHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MPaBUJIbHBII
MHOTOTPaHHUK
~7 Pacnio3naBaTh OCHOBHBIE BH/bl MHOTOI'PAaHHUKOB (IUpaMujia, mpusMa,
' MPSIMOYTOJIBHBIN Tapaienenue, Kyo)
KnaccudunupoBaTe MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
- knaccuukanmuu  (BBIMYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE M HAKJIOHHBIE IPHU3MBI,
napauieIeTuneIbl)
=9 OnepupoBaTb  HOHSTHUAMHU: CeKyllass  IUIOCKOCTb,  CEYEHHE
' MHOT'OIPAaHHUKOB
210 OOBSICHATh MNPUHIUIBI T[OCTPOCHHUS] CEUYEHUH MHOTOTPAaHHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

Crpouts ce4yeHHMsI MHOTOTPAHHHMKOB METOJOM CIEIOB, BBIIIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEpPTEeXKUM M3 PHCYHKOB MPOCTBIX OOBEMHBIX

buryp: BUI CBEpXy, COOKY, CHU3Y

7.12

Pemmarsb 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETUUYHH 10 00pa3iam
WM ajNropyuT™MaM, NPUMEHSS MU3BECTHBIC AHAJUTHUYECKUE METOJbI MPHU
pELIEHUM CTAaHJAPTHBIX MATEMAaTUYECKMX 3aJad Ha BbIYHCICHUE
PacCTOSHUI MEXKY ABYMsSI TOUKAMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCHIUBAOIHUMHUCS ITPIMBIMHA

7.13

Pemars 3aJla4y Ha HAaXO0KACHUEC I'COMCTPHUUCCKUX BCIIMYHUH I10 o6pa3uaM
HJIW aJirOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTUYCCKHUEC MCTOJbI IIpHU
pemiCHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a1aY Ha BBIYUCICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMHUCA ITPAMBIMUA, MCKIY Hp?[MOfI " IIJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

7.16

7.17

7.18

Beraucisate 00bEMBI M IUIOMIAAM TTOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mHMpamMuga) C OpUMCHCHHEM  (GOpMYJ,  BBIYUCIATH
COOTHOILIEHUS MEX Y IUIOMIAIIMU IOBEPXHOCTEH, 00bEMaMu MOTOOHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTL MNOHATHUAMU: CUMMETPUA B IIPOCTPAHCTBC, LCHTP, OCh U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (QUTYPbI

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUrypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaX

[TpumeHsTh reoMeTprueckue (paKkThl AJis PEIIEHUsI CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaraloluX HECKOJIBKO IIaroB pPEeLICHUs, €CIU YCIOBUs
MIPUMEHEHHUS 3aJlaHbl B ABHOU (hopme

[IpuMeHATh mpocTeHIIne NPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-
KOMMYHUKAI[UOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

[IpuBOAUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE U

JKHU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHsTh TONydYEeHHBIE 3HAHUSA Ha MPaKTHKE: AaHAJTU3UPOBATh
pealbHbIe CUTYyallUd M MPUMEHSTh U3yYEHHBIE MOHSATHUS B IPOIECCE
MOKMCKA pEeIIEHUsT MaTeMaTH4ecKu CGHOpPMYIUPOBAHHON MpPOOIEMBI,
MOJICJIUPOBATh peabHbIC CUTYallUH Ha SI3bIKE T€OMETPHUU, UCCIIEI0BATh

MMOCTPOCHHBIC MOACIIN C MCIIOJIB30BAHHUEM I'€COMECTPHUICCKUX MMOHATUHN U




TeopeM, ammapara anreOpbl, penaTh MPaKTHUYECKUE 3a7auu, CBI3aHHBIE

C HAXOKACHUCM I'COMCTPHUYCCKUX BCIINYHH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

7.1

7.2

I'eomerpus

OcHOBHBIE TIOHSITUS cTepeoMeTpuu. Touka, mpsiMmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsTne 00 aKCHMOMATHMYECKOM TIIOCTPOCHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHOe pacmonoxxeHue IpsAMBIX B IIPOCTPAHCTBE:  IIEPECEKAOLIUECH,
napajuleJibHble M CKpeluMBaroimuecs mnpsMsble. llapamiensHocTs NpsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapajuleNIbHBIE IPSMBIE B IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YroJI MEXKAy MpsSAMBIMA B IPOCTPAHCTBE.
[Tapa/ienbHOCTL  IUIOCKOCTEH: NapajuleJbHble  IIJIOCKOCTH,  CBOWMCTBA
napajuleNbHbIX Mockocted. [Ipocreiime mNpocTpaHCTBEHHBIE (GUIYpbl Ha

IIJIOCKOCTH: TETpAdIP, Ky'6, napajijieJIcnmIic [, IoCTpoOCHUC CEUYCHHUI

7.3

IlepneHIUKYIAPHOCTE HPAMOM M IIJIOCKOCTH: IEPIEHIUKYISPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpsAMBIE MAPAUICIbHBIE W TEPIEHIUKYISAPHBIE K INIOCKOCTH,
IIPU3HAK NEPHCHAMKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O IIPSIMOU
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIrOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  JBYIPAHHBIM  YroJl, JIMHEWHBIA yrojl [JBYIPaHHOrO  yrIua.
[lepneHuKyIsp ¥ HAaKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 TITIOCKOCTH, MPOEKLUs (PUTYPBI HA TIIOCKOCTh. [leprneHaAuKynspHOCTh
IUIOCKOCTEM: NMPU3HAK NEPIEHIANKYIIPHOCTH JBYX IUIOCKOCTEH. TeopeMa o Tpéx

NEpNCHAUKYIIApax

7.4

[TonsiTHe MHOrOrpaHHUKA, OCHOBHBIE 3JI€MEHTHl MHOTOTPAHHHKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: n-yronbHas
Mpu3Ma, TpaH! ¥ OCHOBAHHS NPU3MBI, IpsIMasi U HAKJIOHHAS MPU3MbI, OOKOBas U
MOJIHAs NOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIHBIN
napajuiesenumes U ero cBoucrtsa. Ilupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHUE MUPaMUIbl, 0O0KOBas U TOJTHAS MTOBEPXHOCTH MUPAMUJIBI, PABUIbHAS U

yceu€HHash mNupaMuaa. OJIEeMEHTbl Mpu3Mbl UM nOUpaMuibl. [IpaBuiibHbIE




7.5

7.6

7.7

MHOTOTPaHHUKU: MOHSATUE MPaBUJIBHOIO MHOTOIPAaHHUKA, MpaBUJIbHAS MPU3Ma U
MpaBUjibHAs MHpaMUJa, TMPaBUIbHAS TPEYrojbHas NUpamMuia U MPABUIbHBIN
terpasap, kyo. IlpencraBienne o MNpaBUIIBHBIX MHOTOTPAaHHHUKAX: OKTadp,

nonaexa’ap u ukocadapyrue CeueHust MpU3Mbl U TUPAMUIbI

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH.  DJEMEHTbl CUMMETPUM B [HpPAMUJAX, HapajUlesIenunenax,

IMMpaBHUJIbHBIX MHOTOTpaHHUKaX

Bbruuciienue 371€MEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yribl. [lmomans
OOKOBOW TOBEPXHOCTHM U TIOJHOM IOBEPXHOCTH HPSAMOM HPU3MBI, IUIOIIAMIb
OCHOBaHUM, Teopema 0 00KOBOI OBEPXHOCTH MpsiMOi npu3Mbl. [Tnomans 60koBoi
MIOBEPXHOCTU U IOBEPXHOCTH IPABWJIBHON IHUpPaMU/AbI, TeopeMa O IJIoLaau

yceu€nHoi nupamupsl. [Torstue 06 00bpéMe. OOBbEM THPaAMUIBL, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEIl




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOoOBaHNS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu J0Ka3aTeNbCTB, aJlfOPUTMAMM PELLEHUS 3a/ay;
yMeHue (opMysnupoBaThb W ONEPUPOBATH MOHATUSAMHU: ONpEIETICHHE,
aKCcUoMa, TeopeMa, CIEICTBUE, CBOWCTBO, IMPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
dopmynupoBaTth 00paTHOE ¥ IPOTUBOIOJIOXKHOE YTBEP)KICHUE,
IPUBOAMTH IpPHUMEPHl U KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIMH; POBOIUTH JOKAa3aTEbHbIE PACCYKICHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHE OIEepUpOBaTh MOHSATUSIMH: MHOXECTBO,
IIOJIMHOXKECTBO, ONEpaliy HaJ MHOXKECTBAaMH; YMEHHE HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  ammapar Juisi OINUCAaHUS  peasbHBIX
IIPOLIECCOB U SIBJICHUM W NPU PEUICHUH 33]a4, B TOM UYUCIIE U3 APYTUX
y4eOHBIX NPEAMETOB; YMEHHE ONEPUPOBATH MOHATUSIMU: Tpad, CBI3HBIN
rpad, AepeBo, LHMKI, Ipad Ha IJIOCKOCTH; YMEHHME 3a/laBaTh U
OTNMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTOIb30BaTh rpadbl MpH

pCUICHUHN 3a1a1

YMeHue onepupoBaTh MOHATUSIMH: HATYpaJIbHOE YHUCIIO, IEJI0€ YHCIIO,
CTENEeHb C IeJIBIM TT0Ka3aTesieM, KOpEeHb HaTypalbHOU CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTejleM, CTEeNeHb C JIeWCTBUTEIbHBIM
nmokasarejeMm, Jorapudm Yucia, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJBHOIO YHCIIA, OCTATOK MO MOJYJI0, PAlMOHAIBHOE YHUCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IIEIBIX,
paloOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOILIUIl IeTUTeNs U HaUMEHbIIee
oOuiee KpaTHOe, aaroput™ EBKiIMAa Npu pelieHuy 3a1ad; 3HAKOMCTBO
C pa3IMYHBIMU TMO3UIUOHHBIMH CHUCTEMaMH CYHUCIICHHS; YMEHHE
BBITIOJTHATH BBIYUCIIEHHUE 3HAYEHUH U MpeoOpa3oBaHusl BhIPAXKEHUH CO

CTENeHsIMH U Jorapudmamu, mpeodpa3zoBaHus APOOHO-PALMOHATBHBIX




BBIPKEHUI; YMEHUE ONEPUPOBATH MOHATUSIMU: MOCIEA0BATEIbHOCTD,
apudmernueckass  TPOTpPECCHsl,  TCOMETpPHYECKas  IpOrpeccus,
OecKOHEYHO yOBbIBalol[asi TeOMETpUYECKass MpPOrpeccusi; yMEHHE
3a/aBaTh  IOCJIEJIOBATEIBHOCTH, B TOM YHUCJIE€ C IIOMOILBIO
PEKYppeHTHBIX  (GOpMyJ; yYMEHHME  ONEpUpPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHUCII0, COMNPSIKEHHBIE KOMILIEKCHBIE YUCIA, MOIYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, opMma 3alucu KOMIUIEKCHBIX YHCel
(reomerpudeckasi, TPUTOHOMETpPUYECKasl W anreOpamueckas); yMeTh
MIPOU3BOJIUTH apumMeTndeckue AeUCTBUSA ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTh  TPUMEPHl  UCIIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEepUPOBATh MOHATUAMM: MaTtpuma 2x2 u 3x3, omnpeaeiuTeNb

MaTpHUILIbl, TEOMETPUUECKHI CMBICI ONPEAETUTENS

VYmenue OIICPpHUPOBATH MOHATHAMU: palUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OIICPpHUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHHﬁ, HCPaBCHCTB MW CHUCTCM, YMCHHC PpCHIATb YPaBHCHUA,
HCPAaBCHCTBA WU CHUCTCMBI C IMOMOINBIO Pa3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HCPABCHCTBA MW CHCTEMbI C IApaMETpOM; IIPUMCHSATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS PCHICHUSA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JInYHbIX obOmacrei HAaYKH U peaﬂBHOﬁ JKHN3HHU

YMeHue omnepupoBaTh MOHATHAMH: (DYHKIHSA, 4YETHOCTH (YHKIUH,
MEPUOIUIHOCTh (PYHKIIMH, OTPAaHUYCHHOCTHh (DYHKIIMH, MOHOTOHHOCTh
(GyHKIUH, SKCTpeMyM (YHKITH, HauOOoIbIlIee U HaUMEHbIIIee 3HAYCHHUS
(GYHKIIMM HAa TPOMEXKYTKE, HENpepbhiBHAS (DYHKIHS, aCHMITTOTHI
rpaduka GyHKIUU, TepBas W BTOpas MPOU3BOAHAS (YHKIUH,
TEOMETPUUYECKHUIN M (PU3MUECKHUI CMBICIT TTPOU3BOIHOM, IIEpBOOOpa3Has,
onpeAenEHHbId MHTETpall; YMEHHE HaXOJUTh aCUMMOTOTHI Tpaduka
(YHKIIMU; YMEHUE BBIYHCIATH MPOU3BOJHBIC CYMMBI, TIPOU3BEICHUS,
YaCTHOTO U KOMIO3UIMH (YHKIIHMA, HAXOUTh ypaBHEHUE KacaTelIbHOMI
K rpaduky GyHKIUH; YMEHUE HAXOJIUTh MPOU3BOIHBIE FIE€MEHTAPHBIX
(GyHKIUH; yMEHHE WCIOJIb30BaTh MPOU3BOIHYIO JUIS HCCIEAOBAHUS
(GbyHKIMA, HAXOIUTH HAMOOJNIBIIINE U HAUMEHBIIINE 3HAYCHUS (PYHKITU;
CTpOUTh TpaUKM MHOTOUJICHOB C HCIOJL30BAaHHWEM armapara

MaTE€MaTUYCCKOT'O aHAIM3a; IPUMCHATD IIPOU3BOAHYIO JIS HAXOXKIACHUSA




Haujydmero peuiCHusA B IMPUKIAJHBIX, B TOM YHCJIC COLHUAIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia;, IPUBOAUTE MPUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO AU(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GbyHKIMS, KOMITO3UIMS (QYHKIUHA, TUHEHHAsS (YHKIMS, KBaJpaTHYHAS
GbyHKUMsA,  pauMoHaNbHAas — (QYHKUUS,  CTeNeHHas  (yHKUus,
TpPUTOHOMETpHUYecKne (yHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH, yMeHHE
CTPOUTH IpadMKH M3YUSHHBIX (YHKIHH, BBIOIHATH MPEOOpa30OBaHUs
rpaduKoB (GYHKIUH, UCTIONB30BaTh TPaQUKH ISl H3yYESHHUS MTPOLIECCOB
Y 3aBUCHMOCTEH, IIPU PEIICHNH 33134 U3 APYTUX Y4eOHBIX MPEIMETOB
W 33724 U3 peaJbHOM JKWU3HHW; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BeTMYMHAMHU; UCTIOJIb30BATh CBOMCTBA U TpaduKu QYHKIMN JUIs
peleHus ypaBHEHUH, HEPAaBEHCTB U 33]1a4 C ITapaMeTpaMu; H300paxarhb
Ha KOOpAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUI,

HEPAaBCHCTB U UX CUCTEM

YMeHue pemniath TEKCTOBBIE 3aJlayM Pa3HbIX TUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, JOJIM U YaCTH, Ha JIBUKEHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a7]a4ui U3 00J1aCTH YIIPaBJIE€HUS TUYHBIMHU U CEMEHHBIMU
(uHaHCaMM); COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MCCIIEOBATh IMOJyYEHHOE PEIICHUE U
OLIEHUBATh MPABJIONOA00HOCTh PE3yJbTAaTOB; YMEHHE MOJIEINPOBAThH
peanbHbIe CUTYyallMd HA S3bIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCIOBHIO 3aJayH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENHM C MCIOJIb30BAaHUEM ammapara

ayreOpbl, HHTEPIPETUPOBATD MOJTYYCHHBIH pe3ybTaT

YMeHue onepupoBaTh IOHATUSIMHU: CpeqHee apu(pMETHUECKOoe,
MeanaHa, HauboJipliee M HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaH/apTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMEHUE H3BJIEKaTh,
MHTEPIPETUPOBATh MH(OPMAIINIO, TIPEICTABICHHYIO B TaONIWIlaX, Ha
auarpammax, rpapukax, OTpa)xxaronlyto CBONCTBA pealbHbIX MPOLIECCOB
U SBICHUH; TPEICTABISITh HHPOPMAIMIO C TOMOMIBIO TabIUIl U
IUarpaMM; HCCIIEIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHCIE C

NpPUMEHEHHEM TpauyecKuxX METOJOB U 3JEKTPOHHBIX CPEJCTB;




rpau4ecKd MCCIEeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBaHMS U JIMHEWHOW perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT M CIIy4allHOE
COOBITHE, BEPOSITHOCTH CIy4allHOro COOBITHS; YMEHHME BBIYMCIATH
BEPOSITHOCTh C HMCIOJBb30BaHUEM TpapHUUECKUX METOJIOB; MPUMEHSThH
(bopMyJIbl CIOXKEHUS U YMHOXKEHHsI BEPOSITHOCTEH, (GOpMyIly MOJHOU
BEepOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHue
ONEpPUPOBATh MOHATHAMM: CilydallHas BEIMYMHA, PACIPEICIICHHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAHJAPTHOE
OTKJIOHEHUE CIIyJailHOH BeNMYMHBI, (YHKIUU paclpenesieHus] |
IUDIOTHOCTH  PaBHOMEPHOIO,  II0Ka3aTe€IbHOTO W  HOPMAJIBHOIO
pacupeneneHnid; YMEHHE  HCIIOJIb30BAaTh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHui Uisl peleHus 3a/1a4; 3HAaKOMCTBO C INOHSITUSMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUH; YMEHHE
IPUBOAUTH HPUMEpPbl MPOSABICHHUS 3aKOHAa OOJIBLIMX YHCENl B
MPUPOAHBIX U OOILIECTBEHHBIX SBJICHUSX; YMEHHE OINEpUpOBaTh
MOHATUSIMHM: COYETaHHWE, IEPECTAHOBKA, YUCIO COYETAaHUH, YHCIIO
nepectaHoBok; OuHOM HbloTOHA; yMeHUEe NPUMEHATh KOMOMHATOPHbIE
(bakThl U pacCyKICHHUs Ul pEeIIeHUs 3a/a4; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATh NOJYUECHHBIH pe3ysbTaT

YMeHue onepupoBaTh MOHATHUAMU: TOYKa, IMpsiMas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIUBAIOIIUECS MpPSIMBIE,
NapajuIebHOCTh U NMEPIEeHIUKYISIPHOCTD MPAMBIX U IUIOCKOCTEH, yroi
MEXY MPSMBIMH, YTroJl MEXIY HMPSMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTHU, PACCTOSIHUE MEXKTY
MPSIMBIMHU, PAcCTOSHUE MEXKIY IUIOCKOCTSMM; YMEHHME HCIOJIb30BaTh
MpU pEelIeHUH 3a/ay H3y4yeHHble (DaKThl U TEOpEeMbl IUIAHUMETPHH;
YMEHHUE OILICHMBATh Pa3Mepbl 0OBEKTOB OKPYXKAIOIIEr0 MHUPA; CTPOUTH
MaTEMaTUYECKHEe MOJAEIN C IOMOUIBI) I'€OMETPUYECKUX IOHATUH U

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMHU MPAKTHUYCCKUC 3a1a4n
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YMeHne onepupoBaTh MOHATHAMU: TUIOMIAAb GUTYPBI, 00bEM (DUTYDHI,
MHOTI'Or'paHHUK, HpaBHHLHBIﬁ MHOT'OrpaHHUK, CCUCHUC MHOT'OI'PaHHHKA,

Ky0, Mapaijenenures, npusMa, nupamuaa, ¢Gurypa u MOBEPXHOCTh
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BpallleHMs], LWIMHIP, KOHYC, 1ap, cdepa, miomanb chepsl, miomanb
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYCa, IHIUHAPa, 00bEM KyOa,
IPSIMOYTOJIBHOTO IIapaJuleenueia, TUpaMubl, PU3Mbl, LHIUHADA,
KOHYyca, 11apa, pa3BEPTKa NOBEPXHOCTH, CEYEHHUS] KOHYCAa U LIMJIUHAPA,
NapajuleJIbHbIE OCH WM OCHOBaHUIO, CEYECHHE IIapa, IJIOCKOCTD,
Kacaromascs cepbl, NUINHIPA, KOHYCa; YMEHHE CTPOUTHh CEUCHHE
MHOTOI'paHHHKA, 1300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOLIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHME MPHUMEHSATh CBONCTBAa TI'E€OMETPUYECKUX (Uryp,
CaMOCTOSITENTFHO (HOPMYJIMPOBATH OIpPENEICHUsT H3ydaeMbIX (QUryp,
BBIIBUTAaTh TUIOTE3bl O CBOMCTBAX M IPU3HAKAX TIEOMETPUUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; yMEHHE IPOBOJUTH
kinaccuukanuoo (GUryp MO pa3MYHBIM IPU3HAKAM, BBINOJIHATH

HGO6XOHI/IMBIG JOIMOJIHUTCIIbHBIC ITIOCTPOCHUA

YMeHune omnepupoBaTh TOHATUSIMHU: JIBIDKGHHE B TMPOCTPAHCTRBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha TJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHKE M0A00Ms, MOAOOHBIE (UTYPBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJI0OOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIB30BATh T€OMETPHUUYECKHNE OTHOIICHUS
MpU PELICHUH 3a]a4; HaXOJWUTh T€OMETPHUYECKHe BENUYHMHBI (AJMHA,
yroJ, TJIomaab, 00bEM) NPH PEIICHUH 3a]ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKIE
BEJIMYUHBI (JIJIMHA, YTOJI, TUIOHIaAb, 00BEM, TUIOMIAAL MTOBEPXHOCTH),
WCIONB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MTOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IHJIMHAPA, TUTOMAIL CPEpHI;
00BEM Ky0Oa, IPSIMOYTOIBHOTO MapaieNenuIesa, TUPaMUIbl, IPU3MBI,
IWIMHApA, KOHYyCa, Iapa; yYMEHHWE HAaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX GUryp

12

YMeHue omnepupoBaTh  TMOHATUSMHU:  MPSIMOYTOJIbHAas  CHUCTEMa
KOOpJUHAT, BEKTOP, KOOPIUHATHI TOYKH, KOOPJAMHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEACHNE BEKTOPA HA YUCIO, Pa3lioKEHHUE BEKTOpaA IO
0a3ncy, CKaISIpHOE MPOU3BEACHUE, BEKTOPHOE IMPOU3BEACHHE, YroOJ
MEXIYy BEKTOpaMH;,; yMEHHE  HCIOJNb30BaTh  BEKTOPHBIM U
KOOPJAMHATHBIA METOJ JUIS PEIICHUS TEOMETPUYECKUX 3a7ad W 3a7ad

JpYruX y4eOHBIX MPEAMETOB
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YMeHue BbIOMpaTh NOAXOMAIIMM METON JJis peHIeHHs 3a/ayi;
MMOHMMAaHHUE 3HAYMMOCTH MAaTeMaTHUKU B HM3YUYCHHH NPUPOJHBIX U
OOIECTBEHHBIX IPOLECCOB M SBJICHMI; YyMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUUYECKUX OTKPBITUA POCCUHUCKONM W MHUPOBOH

MaTeMaTU4eCKOU HayKU




IIEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Kon
1 Hucna u BIYUCICHUS
1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
- Pannonaneupie 4yncna. OOBIKHOBEHHBIE U JIECATUYHBIC JIPOOH, MPOLIEHTHI,
' OeCKOHEUHbIE TIEPUOUUECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaIbHOU cTeneHu. [leiicTBus ¢ apuMeTHIECKUMH
' KOpHSIMHU HaTypaJIbHOM CTENEHU
14 Crenenb ¢ wnenbiM MnokazareneM. CTeNeHb C pPalMOHAIBHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeICHU
Ls CuHyC, KOCMHYC W TaHI'€HC YHCJIOBOrO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOTaprU(OMbI
JlelicTBUTENnbHBIE 4YKCIa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [TpuOnrxkE€HHbIe BBIYUCIIEHNUS, TPaBUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKa
pe3yiabTaTa BEIUUCICHUN
1.8 [IpeoOpazoBanue BeIpaKeHUN
1.9 KommiekcHele uncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enble u 1poOHO-pallMOHANTbHbIE YPaBHEHUS
2.2 HppannoHaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHMs
2.4 [Toka3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppaunoHaibHbpie HEpaBEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpuueckre HEpaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucteMbl JUHEUHBIX YpaBHEHUN. OnpenenuTesb MaTPUIbI




3 OyHK1UU U Tpaduku
31 OyHK1UA, cmocoos! 3ananus Gynknuu. ['padux dyaknuu. B3aumuo obOpaTHBIC
' ¢ynkuuu. YétHeie u Heu€THbIe GyHKuMU. [lepuoauueckue GyHKIUMN
OOnacte ompeneneHUss U MHOXECTBO 3HaueHMd ¢ynkuumu. Hymm (yHKmm.
39 IIpomMexxyTkM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIMH.
' MaxkcumymMbl 1 MUHUMYMbI GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHass ¢GyHKLUMs C HaTypalbHBIM M LENbIM IoKazatesneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUH, X CBOMCTBA U TpaduKu
36 Touku paspsiBa. Acumnrtorsl TpadukoB ¢QyHkuuid. CpoiicTBa (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUsI IOCIIEI0BATEILHOCTEN
3.8 Apudmernuaeckas u reomeTpruaecKkas mporpeccur. @opmyiia CII0KHBIX MPOLEHTOB
4 Havana marematnueckoro ananusa
4.1 ITpouzBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHHe NPOU3BOMHOM K MCCIEJOBAHUIO (YHKIMA HAa MOHOTOHHOCTb M
4.2 sKkcTpeMyMbl. HaxoxxeHne HaubobIero 1 HaMMEHbILIETro 3HaYeHUs! QYHKIUU Ha
OTpE3Ke
4.3 [TepBooGpasnas. MuTterpain
5 MHoxecTBa 1 JIOTHKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Oitniepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 MOBEPXHOCTH BpalLCHUS




7.5

Koopaunatsl 1 BEKTOPBI




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

» MaTtemaTrka: anrebpa ¥ Hadaia MaTeMaTHIECKOTO aHalIN3a, TEOMETPHSL.
['eometpus. 10-11 knacc. Atanacss JI.C., byty3os B.®., Kagomues C.b. u np.

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. 'eomerpust, 10—11: Yueb. nis o6ieoOpazoBarenbHbix yupexaeruit/ JI.C.
ArtanacsH, B.®. byry3os, C.b. Kagomues u ap. — M.: [Ipocsemienune, 2019r.

2. T'eometpus. 10-11 knaccsl. [Toypounblie pa3paboTku kK yueOHUKY ATaHacsiHa -
Caaksn C.M., byry3os B.O.

3. b.I'. 3uB. [Innaktnueckne Matepuansl 1o reometpuu aid 11 knacca. — M.

ITpocsewenne, 2012.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
HNuTepHeT-pecypcsr:

1. www.edu.ru (caiit MOuH P®).

2. www.school.edu.ru (Poccutickuii 0011e006pa3oBaTeIbHBINA TOPTA).

3. www.pedsovet.org (Bcepoccuiickuii UnTepHeT-nieICOBET)

4. www.fipi.ru (caiit ®enepanbHOr0 HHCTUTYTA NEAATOTUYECKUX U3MEPEHHUIN).

5. www.math.ru (MaTEepHET-NIOAACpKKA YUUTEIEeH MATEMATUKH ).



6. www.mccme.ru (calT MOCKOBCKOI'0 IEHTpa HEMPEPHIBHOTO MATEMATUYECKOTO
00pa3oBaHus).

7. Www.it-n.ru (CeTh TBOPUECKUX YUHUTEIEH)

8. www.som.fsio.ru (cereBoe 00bEIMHEHHE METOIUCTOR)

9. http:// mat.1september.ru (caliT razetsl «MaTeMaTHKa)

10. http:// festival.1september.ru (pectuBanp nemarorndeckux uaeh «OTKPBITHII
ypok» («IlepBoe ceHTAOps»)).

11. www.eidos.ru/ gournal/content.htm (MuTepHET - *KypHan «Ha0c»).

12. www.exponenta.ru (00pa3oBaTeIbHbIA MAaTEMAaTUYECKUI CaT).

13. kvant.mccme.ru (37€KTpoHHAs Bepcus kypHasia «KBaHT».

14. www.math.ru/lib (3nekTpoHHast MaTeMaTudeckas OUOINOTEKA).

15. http:/school.collection.informika.ru (eauHas KoIEKIMS UPPOBBIX
00pa3oBaTeNbHbIX PECYPCOB).

16. www .kokch.kts.ru (on-line TectupoBanue 5-11 knaccsr).

17. http://teacher.fio.ru (megaroruyeckast Mmactepckas, ypoku B UHTepHeTe u
Jpyroe).

18. www.uic.ssu.samara.ru (myTeBoauTeNb «B MHUpe HAYKu» IJIs IIKOJIbHUKOB).
19. http://mega.km.ru (Merasuuuknoneaus Kupuina u Medoaus).

20. http://www.rubricon.ru, http://www.encyclopedia.ru (caiTbl « QHITUKIIOTISTUN
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