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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOr0 ypOBHS sl OOYJArOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOoBe DenepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIIHHOTO
CTaHJapTa cpeaHero oOmiero obpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUH,
MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, M TPATUIMNA POCCHIICKOTO OOpa30BaHMSL
Peanmaunﬂ porpaMmabl o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHILIUSAMMU,
COCTaBJAIOIIMMHA OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, ICJIIOCTHOCTH
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBbHOI'O PA3BUTHA JINMYHOCTHU 06yqa101u1/1xca.

HEJIA U3YUEHUS YYEBHOI'O KYPCA

BaxxHocTh ydueOHOTO Kypca TEOMETpHHM Ha ypPOBHE CpeIaHero oOIero oOpa3oBaHUs
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TPEIMETHBIX PEe3yJIbTaTOB
0OydYeHUsI TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYJArOMIUXCS, POPMUPOBAHUS
(YHKIIMOHATFHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHsS JPYrUX Y4eOHBIX JIUCIIHILINH.
PazButne y oOywarommxcs NpPaBHIBHBIX MPEACTABICHUN O CYINIHOCTH M TPOUCXOXKJICHUU
T€OMETPUYECKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJICALHOTO, XapaKTepe OTPKCHHUS
MAaTEeMaTHYE€CKON HAYKOM SIBJICHHH M MPOILIECCOB PEATIBHOIO MHPA, MECTE TEOMETPUU B CUCTEME
HAayK W pOJIM MaTEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B IIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KavyecTB
MBIIIICHHUS, HEOOXO0IUMBIX JJIS QN Talldd B COBPEMEHHOM OOIIECTRE.

I'eomerpust sBiseTCST OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro O0OIIero
oOpa3oBaHus, Tak Kak OOECIeYrnBaeT BO3MOXKHOCTh W3YUEHHUS KaK JUCIUIUIMH €CTSCTBEHHO-
HAay4YHOM HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlornueckoe wMbIieHHe, GOPMHUPYEMOE TPH HM3YUYCHUH OOYYAIOUIUMHUCS TOHATHHHBIX
OCHOB TEOMETPUHU U TOCTPOCHHM IIETIOYKH JIOTHYECKUX YTBEPKICHUHW B XOJE PEIICHHS
TEOMETPUUECKUX 3a7a4, yMEHHE BBIJIBUTATh M ONPOBEpPraTh THUIOTE3bl HEMOCPEICTBECHHO
WCTIONB3YIOTCA TIPU PEIICHUW 3a7a4 €CTECTBEHHO-HAyYHOTO IIMKJIA, B YAaCTHOCTH M3 Kypca
bu3uKH.

YMeHHne OpUEHTHUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO BCEX 00IACTAX
NESTENHPHOCTH YejoBeka. OpHeHTaIUs YeJI0OBeKa BO BPEMEHH U MPOCTPAHCTBE — HEOOX0IUMOe
YCIIOBHE €0 COIUAIBHOTO OBITHSA, (POpMa OTPAKEHUS OKPYKAIOIIETO MHUPA, YCIOBUE YCIICIITHOTO
MO3HAHUS H AKTHUBHOI'O npeoOpazoBaHus eV CTBUTEIHLHOCTH. OnepupoBanue
MPOCTPAHCTBEHHBIMH 00pazaMu 00bEIMHSET pa3HbIC BUJIbI YUeOHOW U TPYAOBOM ACSITEIBHOCTH,
SBJISIETCS. OJHUM U3 MNPOPECCHOHAIBPHO BaXHBIX KayeCTB, IOATOMY aKTyajJbHa 3agava
(dbopMupoBanus y 00y4JarONINXCcs IPOCTPAHCTBEHHOTO MBIIIJICHHUS KaK Pa3HOBUIHOCTH 00pa3HOro
MBIILJIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B TMOJTOTOBKE K MPAKTUYECKOW AEATEIbHOCTH IO
MHOTHUM HalpaBJICHHUSIM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOIIEKYIbTYPHOE pPa3BUTHE OOyYarommxcs udepe3 obecredeHue
BO3MOJKHOCTH TPHOOPETEHUSI M HMCIOJB30BaHUSA CHUCTEMATHYCCKUX T'€OMETPHUYCCKUX 3HAHUU U
NeUCTBUM, crienn(UYHBIX TEOMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOIOIKEHHUSI 00pa30BaHUs IO
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[IporpamMma o reoMeTpuu Ha 6a30BOM YpOBHE IpeHa3HAUYCHA I 00yUdaroIuXxcs
CpeIHEeH MIKOJbI, He UCTIBITHIBABIINX 3HAYUTENbHBIX 3aTPYAHCHUN HA YPOBHE OCHOBHOTO
obmrero oopazoBanus. Takum oOpazom, oOyuaroiuecs: Ha 6a30BOM YpOBHE JOJHKHBI OCBOUTh
oOmue MaTeMaTu4ecKie YMEeHHs, CBsI3aHHBIE CO CIEU(UKON TeOMETPUN U HEOOXOAUMBbIE TS
KU3HU B COBpeMEHHOM o011ecTBe. KpoMe 3T0r0o, OHM UMEIOT BO3MOXKHOCTh U3YUUTh T€OMETPHIO
Oonee ri1yooKo, eclii B AalbHEHIIIEM BOZHUKHET HEOOXOJUMOCTh B TEOMETPUYECKHUX 3HAHUSIX B
npodeccuoHaBHOM IeATEIBHOCTH.

JlocTrkeHue el OCBOSHHSI MPOTrPaMMBI 00ECTIEYNBAETCS PEIICHUEM COOTBETCTBYIOLIUX 3a/1a4.



[TpuopureTHbIMH 33ja49aMK OCBOEHUS Kypca «I'eomeTpumn» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUH KaK YacTH MHPOBOH KYIbTYpHl U
OCO3HAHHUE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (opMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaxX BpAIICHUS KaKk o
BAKHEHIINX MATEMAaTUYECKUX MOJENSIX, MO3BOJISIOUIMX OMMCHIBATh U M3y4aTh Pa3HbIE
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e (dopMupOBaHHE YMEHHUS pacllO3HABaTh HA UYEPTEXkaxX, MOJCISAX M B PEATHbHOM MHpE
MHOTOT'PaHHUKH U TeJIa BPALICHHUS;

e OBJIAJCHHE METOAAMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha HW300paKEHHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE yMEHHs ONEPUPOBATH OCHOBHBIMH IOHSTHUSMH O MHOTOTPAHHUKAX U
TeJIax BPalleHUsI U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHHE AITOPUTMAMM PEIIEHUS OCHOBHBIX THUIIOB 3aJay; (OpPMHUpPOBAHHE YMEHHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PACCYXJEHHUS B  XOJ€  pELIeHUs
CTEpEOMETPUYECKHUX 33/]1a4 U 3a/]1a4 C IPAKTHUYECKUM COJIEPKaHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX UM  TBOPYECKMX CIOCOOHOCTEH  oOywaromuxcs,
M03HaBaTEIbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KpUTUYHOCTH MBIIICHHUS,

e (opmupoBaHue (PYyHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS F€OMETPUUECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEN B
pEATbHBIX JKU3HCHHBIX CHUTYallUSX W TPH W3y4EHUW JPYTUX YYEOHBIX IMPEAMETOB,
MPOSIBJIEHUSI 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMyIHpoBaTh HX Ha S3bIKE
FeOMETPUM U  CO3[aBaTh TIEOMETPUYECKHE MOJENH, TMPUMEHATh OCBOCHHBIN
reOMETPUYECKUN ammapar Uil pelieHusT MPaKTUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OLIEHUBATH MMOTYYCHHbIE PE3yJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIIOUEHHE B KYPC CTEPEOMETPUH B
Hayajie ero U3y4yeHus 3ajad, pelraeMbIX Ha ypOBHE MHTYUTUBHOTO MO3HAHUS, U ONpeIeIEHHBIM
00pa3oM opraHm3oBaHHas pabOTa HAJl HUMH, YTO CIIOCOOCTBYIOT DPAa3BUTHIO JIOTHYECKOTO W
MIPOCTPAHCTBEHHOTO  MBILIUICHUS, CTUMYJIHPYET MpPOTEKAaHHWE HMHTYUTHUBHBIX IPOIECCOB,
MOTHBHUPYET K JalbHEHIIIEMYy H3YYCHUIO MPEAMETA.

[Ipennourenue OTAAETCS HAIVISIAHO-KOHCTPYKTUBHOMY METONy OOy4YeHHs, TO €cCTb
TEOPETUYECKUE 3HAHUSA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEAMETHO-TPAKTHYECKOMN
JesITeNbHOCTH. Pa3BuTHe MPOCTPaHCTBEHHBIX MPEACTABICHUH Y yUaluXcs B Kypce CTepEOMETPUU
MPOBOJMTCS 3a CYET peIlIeHus 3ajady Ha CO3JaHHe IMPOCTPAHCTBEHHBIX OOpa3oB M 3ajJad Ha
OTepUpOBaHUE MPOCTPAHCTBEHHBIMU OOpazamu. CozmaHue oOpaza MPOBOAUTCA C OMOPOW Ha
HarJIATHOCTh, a OTIEPUPOBAHUE 00Pa30M — B YCIOBUAX OTBJICUEHUS OT HATJISIAHOCTH, MBICJICHHOTO
M3MEHEHHUS €ro UCXOJAHOTO COJIEP>KaHusI.

OcHoBHbBIE cojaepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukny», «lIpsMbie U MIOCKOCTH B MpOCTpaHCTBe», «Tena Bpamenus», «Bekropsl u
KOOPJUHATHI B TPOCTpaHCTBE». DOpMHUPOBAHHE TOTUYECKUX YMEHUN pacrlpeensieTcsi He TOJIbKO
M0 COJEp)KaTelIbHBIM JIMHUSAM, HO U MO rojJaM OOYy4YeHHS Ha YpPOBHE CpEIHEro oOuIero
oOpa3oBaHusl.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJabTaTaM OCBOEHUS
paboueii mporpaMMel, pacupeAeaEHHbIM 110 roJaM 00yueHHsl, CTPYKTYPUPOBAHO TaKUM 00paszoMm,
9TOOBl  OBNQJICHHE TEOMETPUYECKMMH TIOHATUSAMH W  HaBBIKAMH  OCYILECTBISIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COONIONEHHEM HPUHIMIIA MPEEeMCTBEHHOCTH, UYTOOBI
HOBBIE 3HaHMSI BKIIIOYAJIMCH B OOIIYIO0 CUCTEMY T€OMETPHUUECKUX MPEACTaBICHUNH 00yJaromuxcs,
pacuupss u yriayomnss e€, o0pa3ys IpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha n3yuenue reometpun otBoauTCs 2 yaca B Heaemto B 10 knacce Henemto 68 4acos.



COJAEPKAHUE YYEBHOI'O KYPCA

IIpsiMble U IIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHUS CTEpeoMeTpuu. Touka, npsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U CIICJICTBHS U3 HUX.

B3anMHOe pacronoxeHue NnpsMbIX B MPOCTPAHCTBE: MEPECEKAOLINECS, MTapalICIbHbIE U
CKpeumuBampomuecss npsamsle. IlapainenbHOCTh NPsSMBIX M IJIOCKOCTEHM B NPOCTPAHCTBE:
MapaJuleIbHbIE IIPSAMBbIE B INPOCTPAHCTBE; IMAPALIEIBHOCTh TPEX NPSIMBIX; IAPALIEIBHOCTh
IpsIMOM M IJIOCKOCTH. YTIJIbl C COHAIIPAaBJIECHHBIMH CTOPOHAMH; Yrojl MEXay MpsSMbIMU B
npoctpanctee.  [lapayenbHOCTh  IJIOCKOCTEW: — MapajuledbHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNIbHBIX IockocTei. [Ipocreiimume npocTpancTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPAdIp,
KyO, MapaJijiesienumne; NoCTpOeHNE CEYeHUH.

[lepneHuKynapHOCTh HPSIMOM M IUIOCKOCTH: MEPHEHIUKYISpHBbIE TMpsIMble B
MIPOCTPAHCTBE, MpsIMbIE MApPAUICIbHBIE M IEPHEHIUKYISIPHBIE K IIOCKOCTH, IIPU3HAK
MEPIEHIUKYIISIPHOCTH MPSMOM M INIOCKOCTH, TEOPEMA O NMPSAMON NEPIEHANKYIIIPHOHN IIIOCKOCTH.
VYTIBl B IPOCTPAHCTBE: YTOJI MEKy NPSAMOU M IJIOCKOCTBIO; IBYTPAHHBIN YrOJI, TMHEHMHBIA YrOJl
JNBYTpaHHOro yriya. [IeprneHauKymnsp ¥ HaKJIOHHBIE: PACCTOSHHME OT TOYKM JO IUIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUs (PUrypsl Ha IIIOCKOCTh. [leprneHaukynspHOCTh
IJIOCKOCTEN: NPHU3HAK IEpPIEHIUKYISIPHOCTH  JBYX IUIOCKOCTeH. Teopema o0  Tpéx
MEPIEHIUKYIIAPaAX.

MHOrorpaHHMKH

[lonsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JEMEHTbl MHOTOIPAHHUKA, BBINYKIbIE U
HEBBINYKJIblE MHOTOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHuka. [Ipuzma: n-yronbHas nmpusma; rpaHu
Y OCHOBaHMS IPU3MBL; TIpsIMasi U HaKJIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN Napajuieenunes u ero cBoictea. [lupamuaa: n-yroyipHas
nupaMuia, TpaHd W OCHOBAaHWE MNUPAMU[bI; OOKOBas W TMOJHAS MOBEPXHOCTh MHUPAMUJIbL;
MpaBUJIbHAsT W YyCEUYEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHATHE MPaBUIBHOTO MHOTOIPAHHMKA; MPAaBWIbHAs MPU3Ma U NpaBUIIbHAsS
MMpaMuia; MpaBUibHas TPEYrojbHas MUpaMuaa U MpaBUWIbHbIN TeTpasap; KyO. [Ipeacrasnenue o
MPaBUJIbHBIX MHOTOIPAaHHUKAX: OKTa’p, AOACKa’Ap U ukocasap. CeueHus: Npu3Mbl U MUPaMUBbL.

CummeTpHsi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DJIeMEHThl CUMMETPUM B IUpaMuAax, napajienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Boruncnenue 3eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans GokoBoi
MTOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU MPSMOM IPU3MBI, IUIOIIA/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOI
MOBEPXHOCTU MpsAMOI mpu3msbl. [lnomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTU NMPABUIbHON
MUPaMHJIbI, TEOpEMa O IJIoHaau yced€HHoU nupaMusl. [lonarue 06 06béMe. O0BEM MUpaMuIibl,
MIPU3MBI.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHU ITIOJOOHBIX TE.



IIJIAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIbTATHBI

JIM9HOCTHBIE PE3YJIbTAaThl OCBOCHHS IMPOTpaMMbl ydeOHOTro mpeamMera «MaTemaTHKay
XapaKTEPU3YIOTCS:

I'paxxnanckoe BociMTaAHME:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroIIerocss KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHAa POCCHUHCKOTrO OOIIECTBa, MPEACTAaBICHUEM O MAaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHH, MPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OTIPOCHI W TIP.), YMCHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO POCCUNCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBAYKEHUS K IIPOLIIOMY U
HACTOSIIEMY POCCUHUCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSM POCCUHUCKHUX
MAaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAaHUIO ATUX OCTHKECHUHN B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapona; CchOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3AHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTH)KCHHM HAyKH U JEATEIBbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIaJla B TIOCTPOEHUE
YCTOMYHMBOTO OYIYIIETO.

JcTeTnyecKoe BOCIUTAHUE:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, PEHICHUH, paCCyXICHUH; BOCHPHUMYHBOCTHIO K
MaTeMaTHYECKUM acClEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

cOpPMUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a »U3HU, OTBETCTBEHHOTO OTHOLIEHHUS K CBOEMY 3/10POBbBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MUECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUAX CIIOPTUBHO-03A0POBUTEIHHON
NEeATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM LEHHOCTU TPYAOIIOOUS; MHTEPECOM K Pa3IMYHBIM
chepaMm mpodeccnoHaNbHOM JESITENbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOOP Oyaylieil nmpodeccun U peaanu3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO Ha TPOTSHKEHUU BCEH )KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PELICHUH
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH.

JK0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKON KYNbTYphl, MOHUMAHHEM BIUSHUSA COLUAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpebl, OCO3HAHUEM
rII00aTbHOTO  XapakTepa  JKOJOTHUECKUX  MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUN IS pPelieHus 3aja4 B 00JacTH OKPYXKAIOIIeH Cpelbl, MIaHUPOBaHUS
MOCTYINKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO NO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKH, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cepbl
YEJIOBEUECKOUN NeATEeNIbHOCTH, ITANOB €€ Pa3BUTHUA U 3HAYUMOCTH JJI Pa3BUTHUS LIMBWINA3ALUY;
OBJIQJICHUEM S3bIKOM MAaTEMATUKH U MAaTEMAaTHUYECKOU KyJIbTYpOil Kak CPECTBOM MMO3HAHMS MUPA;



TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIEA0BATENBbCKYIO ACATEIBHOCTh HHIUBUIYAIBHO
U B IpYIIIE.

METAINIPEJMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3yinbTaThl OCBOEHHUS IPOrpaMMbl yueOHoro npeamera «Marematuka
XapaKTEepU3yIOTCSl  OBJAJCHUEM  YHUBEPCAJbHBIMU  MO3HABATEJBHBIMH  JCHCTBUIMH,
VHUBEPCATHHBIMA KOMMYHUKATUBHBIMU  JICHCTBUSIMHU, YHHBEPCATbHBIMU PETYJISTHUBHBIMU
JIEACTBUSAMM.

1) YHuBepcaibHbie MO3HABaTeIbHbIE JICHCTBHA, 00ecTieunBaroT (OPMHUPOBAHNE OA30BBIX
KOTHUTHUBHBIX IPOLIECCOB OOy4aromuxcsi (OCBOGHHE METOJIOB IO3HAHUS OKPYKAIOLIEro MHUpa;
MIPUMEHEHHE JIOTUYECKUX, UCCIIEI0BATEIILCKUX OTIEpallfii, yMeHUl paboTath ¢ nHpopmaimen).

Ba3oBble 1ornyeckue gelicTBus:

® BBIABIATH M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTH4YECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy NOHATUSIMH; (HOPMYIHPOBATH ONPEIECICHUS NOHSTUM;
yCTaHaBJIMBAaTh CYIIECTBEHHbIN NMPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS ISl 00001IeHus
U CPaBHEHMSI, KpUTEPUHU TIPOBOIMMOTO aHaIN3a;

® BOCIPUHUMATbH, (OPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKJEHHUS: YTBEPAUTEIbHBIE U
OTpuLaTeNIbHbIE, €MHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABJIATH MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUISl BBISBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

e JleNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKU, AETYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUYEHHUI TI0 aHAJIOTHH;

® [POBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIpSMBbIe
U OT TPOTHBHOIO), BBICTpauBaTh AapryMEHTAIMIO, NPUBOIUTH TMPUMEPHl U
KOHTPHIpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KACHHUS U BBIBOJIBI;

e BBHIOMpaTh crmocod pemieHus y4eOHOW 3agaun (CpaBHHUBATh HECKOJIBKO BapHUAaHTOB
pelieHus, BpIoUpaTh Hanboiee MOAXOASIMIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCJIENOBATENIbCKMM  HMHCTPYMEHT  IO3HAHUS;
(dhopmynupoBaTh BOMPOCH], (PUKCHUPYIOLIUE MPOTUBOPEUHUE, MpoOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOoe, (OpPMHUPOBATH TUIIOTE3y, APIyMEHTHUPOBATH CBOIO IO3HUIIHIO,
MHEHUE;

® T[POBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIECOBaHHE IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKkoro oOBbeKTa, SBICHUS, Ipolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SIBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (opMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BHIBOJOB U 0000IIEHU;

® IIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE NPOLIECCA, A TAK)KE BBIBUTATH MTPEAIIOJIOKEHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

® BBIABIATH JehUIUTH WH(OPMAIIMH, JAHHBIX, HEOOXOAUMBIX JIJIs OTBETa HA BOIPOC U
JUIS pEIICHUS 3a/1a4H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIMYHBIX THUIIOB, aHAJIH3UPOBATH,
CUCTeMATHU3UPOBATh U HUHTEPIPETHPOBATH WH(OOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MpEeACTABICHUS;



CTPYKTYpUpOBaTh HMH(POPMALMIO, TMPEACTaBIATH €€ B  pa3iIuyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITEIBHO C(OPMYINPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaibHble KOMMYHHMKATHBHBIE JICHCTBUSA, 00ecreunBaOT c(HOPMUPOBAHHOCTD
COLIMAJIbHBIX HABBIKOB 00Y4YaOLIUXCSl.
OO0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIECHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
OOIIEeHHUs; SICHO, TOYHO, T'PAMOTHO BBIpAaXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 XOJy pElLIeHMs 33jaul, KOMMEHTHPOBATh
MIOJTY4EHHBIN pe3ynbTar;

B X0J1e 00CYX/IeHHsI 337]aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXKAaeMOM TEMBI, IPOOIIEMBI,
pelaeMoi 3a1a4uu, BbICKAa3bIBATh UJECH, HAIICJICHHBIE HA TIOUCK PEIIEHUS; COMIOCTaBIATh
CBOM CY)KJIEHUS C CYXKJICHUSIMHU JPYTUX YYACTHUKOB JIMaiora, 0OHapyXuBaTh pa3inyue
U CXOACTBO TMO3MIMI; B KOPPEKTHOM ¢opme (popMynupoBaTh pa3HOIJIACHS, CBOU
BO3paKECHMUS;

MIPEJICTaBIATh PE3yNbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeI0BaHUs, TPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUIEHHS] C YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEN ayAUTOPHH.

CorpyaHunuecTno:

MMOHUMATh U UCI0JIb30BATh MPEUMYIIECTBA KOMaHTHOW M HHAUBUAYAIbLHON pabOThI IpU
pPEIICHUN y‘-Ie6HI)IX 3aaa4, IpuHUMATh LECJIb COBMECTHOU ACATCIIBHOCTHU, IIJIaHUPOBATH
OpraHM3aIMI0 COBMECTHOW pabOThl, pacHpenesiarTh BUAbl pabOT, JOrOBApUBATHCS,
00CYX1aTh MPOIECC U Pe3yabTaT paboThI; 00001IaTh MHEHHS HECKOIBKUX JIFOJICH;
y4acTBOBATh B TPYMIOBKIX opMax padboTel (00CykaeHHs, 0OMEH MHEHUMN, «MO3TOBBIC
HITYPMbI» U UHBIE); BBIMOJIHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU JIEHCTBUS
C JPYTMMH YJe€HaMH KOMaH/Ibl; OLICHUBATh KaU€CTBO CBOETO BKJIAJa B OOIINIA MPOIYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBHUSL.

3) Vhueepcanvrvle pezynamuenuvie oeticmsus, obecneuusaom Gopmuposarue cCMulCi08bIX
VCMAHOBOK U HCUBHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh cr1oco0 perieHus ¢ yuéTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUAHTHI PELICHUN ¢ y4€TOM HOBOM MH(pOpMAIUN.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMH I[O3HABATEJIbHOM peQUeKCUr KaK OCO3HAHUS COBEpLIAeMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yibTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3yibTaTa pPELIeHHs MaTeMaTH4ecKon
3aJauy;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIEHUM 33a/1a4M, BHOCUTh
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAThb COOTBETCTBHUE pe3yJbTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUYMHBI
JOCTMDKEHUS] WJIM HEIOCTWXKEHMs pe3ylbTaTOB JEATeNbHOCTH, HAaXOJIUTh OIINOKY,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OHepI/IpOBaTL MOHATUAMU: TOYKA, IIpAMast, IMIOCKOCTb.



[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIEACTBUSI U3 HUX IPU PELIEHUH T€OMETPUUYECKUX
3az1ad.

OnepupoBaTb MNOHATUSAMM: NAPaLVIEIbHOCTh U MEPHEHAMKYISPHOCTh MpPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBaTs B3aMMHOE PACIONIOKEHHUE PSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATUSMU: JBYTPaHHBIM Yroj, TpaHU JABYIPaHHOTO Yyria, pedpo
JBYTPAHHOIO YIJIa; JUHEHHBIN YroJl ABYTPAaHHOTO YIJIa; IpaJycHasl Mepa JBYTPaHHOIO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBITYKJIBI M HEBBIMYKJIBIH MHOTOTPaHHUK,
3JIEMEHTHl MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOT PaHHHUK.

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOI'PAaHHUKOB (MHpaMuja; Mpu3Ma, MpsSMOYTOJIbHBIN
napajuiesnenunes, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCU(UKAIIIU
(BBIMyK/IbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; TpPaBUJIbHbIE MHOTOIPAHHUKH; MpsSIMble H
HAKJIOHHbIE TPU3MBI, TapaJlIesICUIE b ).

OnepupoBaTh NOHATUSAMU: CEKYIIas MIIOCKOCTh, CE4EHHE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIOIb3Yysl METO/1 CIIE/I0B.

Crpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJIHATH (BBIHOCHBIE) MJIOCKUE
YepTeXH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemath 3aaun Ha HaXOXKJEHHE FEOMETPUUECKUX BEJIMYHH 110 00pa3iaM WIK alropuTMam,
MIPUMEHSIS] U3BECTHbIE AHAJIWTUYECKHE METOJIbl MPHU PEIICHUU CTAaHAAPTHBIX MaTeMaTHYEeCKUX
3aJla4y Ha BBIYMCIICHUE PACCTOSHUN MEXIy JBYMsI TOUKaMH, OT TOYKHU J0 MPAMOM, OT TOUKH JI0
TJI0CKOCTH, MEXKIY CKPEIINBAIOIIUMUCS TPSIMBIMHU.

Pemats 3a1aun Ha HaXOXKJEHHE FT€OMETPUUECKUX BEJIMYMH 10 00pa3amM Uik allrOPUTMaM,
IIPUMEHSS U3BECTHBIC AHAIUTHUYECKHE METOJbl MPHU PEIICHUU CTAHJAPTHBIX MaTeMaTUYECKHX
3aJjad Ha BBIYUCICHHE YIVIOB MEXIY CKPEUIMBAIOIIMMUCSA NPAMBIMU, MEXAYy MNpsAMOH u
IUIOCKOCTBIO, MEKIY MJIOCKOCTSIMHU, ABYTPAHHBIX YIJIOB.

Bbruncnare 00bEMBI U MIJIOIIAN TOBEPXHOCTEW MHOIOIPaHHUKOB (IpU3Ma, MUpaMua) ¢
IIPUMEHEHHEM (OPMYJI; BBIYUCIISTE COOTHOILIEHHS MEKIY IUIOLIAIIMU [TOBEPXHOCTEH, 00BbEMaMu
110I00HBIX MHOTOTPAHHUKOB.

OnepupoBaTb MNOHATHSMU: CHUMMETpPUS B IPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTh
CUMMETPHHM; LEHTP, OCb U INIOCKOCTh CUMMETPUH (PUTYPHI.

N3BnekaTh, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH UH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (PUrypax, IpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

[IpumensaTh reomerpudeckue (akTbl JUIsL PELICHUS CTEPEOMETPUUECKUX  3ajad,
IPEANOoJaralIiiX HECKOJIBKO IIaroB pPELICHUs, €ClIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHsATH IpOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh nHpHUMEpPbl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B HpPUPOAE U KU3HH,
pacrio3HaBaTh MPOSBICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh NOJyYEHHBbIE 3HAHMUSA HA NPaKTHKE: aHAJIM3UPOBATh PEAbHbIE CUTYallUH U
IPUMEHATh  W3YYEHHBIE TIOHSATHA B  IIpOLIECCE  IIOMCKA  PELICHWs MaTeMaTHYeCKU
cOpMyYIUPOBaHHONW MPOOJIEMBl, MOJEIUPOBATh pEAlbHbIE CUTYyallUd Ha S3bIKE T'€OMETPHH,
HCCIIEI0BaTh NOCTPOEHHBIE MOJENN C HCIOJIb30BAHUEM TI€OMETPUYECKHUX IOHATHH U TEOpEM,
anmapara anredpsl; perars IpakTHYeCKUe 3a7[aul, CBSI3aHHbIE ¢ HAXOXKAEHUEM IeOMETPUUYECKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

KosnnuyecTBo yacos DJIeKTPOHHBbIE
No HaumeHoBaHue Ipaxriaec | (wngpoBbIe)
pa3esioB U TeM KoHTpoJibH
n/n DporpaMMBI Bcero 1€ DABOTEI KHe o0pa3oBaTe/ibHbIE
P padoThbI PeCypChI
Bhesiente B bu6mmoreka [{OK
1 CTEPCOMETDHIO 10 https://m.edsoo.ru/1
c209e37
[IpsimMble 1 TIOCKOCTH
B IIPOCTPAHCTBE. bubnuorexa [JOK
2 [TapannenbHOCTb 12 1 https://m.edsoo.ru/1
MIPSMBIX U c209e37
IIJIOCKOCTEMN
[IepnenaukynsapHocT bubnuoreka [JOK
3 b MIPSIMBIX U 12 https://m.edsoo.ru/1
IIJIOCKOCTEMN c209e37
Yrusl Mexay bubnuoreka [IOK
4 MPSIMBIMU U 10 1 https://m.edsoo.ru/1
IIJIOCKOCTSIMU c209e37
bu6mmoreka [IOK
5 MHoOrorpaHHUKU 11 1 https://m.edsoo.ru/1
c209e37
N bu6mmoreka [IOK
6 ﬁgﬁ:::;aHHHKOB 9 1 https://m.edsoo.ru/1
c209e37
[ToBTOpEHuMeE: bubnuoreka [JOK
7 CEUYEHUSI, PACCTOSHUS 4 1 https://m.edsoo.ru/1
U YTJIbI c209e37
OBILEE KOJIMYECTBO 63 5 0

YACOB II10 ITPOTPAMME




IHOYPOYHOE INTAHUPOBAHMUE

Tema ypoka

KoaunuectBo

yacoB

Bcero

K/p

JlaTa
HU3yUeHus

DJIeKTpOHHbIE I (POBLIE
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIEC TIOHSATHS
CTEPEOMETPHUHU: TOUKA,
npsiMast, MI0CKOCTh,
npocTpaHcTBo. [IpaBuna
n300pakeHus Ha
PUCYHKaX: U300paKeHUS
IUIOCKOCTEH,
MapajuIeIbHbIX MPSIMBIX
(0Tpe3KoB), CepeMHBI
oTpe3Ka

03.09

bubmmoreka [{OK
https://m.edsoo.ru/aecc77cd

TTonsgarus:
MepEeCEeKaArIINEC
IJIOCKOCTH,
MEePECEKAOIINECS MPSIMast
H INIOCKOCTH

05.09

bu6moreka [IOK
https://m.edsoo.ru/2d8a9¢99

IlousTHs:
MepeCceKarIIMNecs
IUIOCKOCTH,
TepeCceKaAIIHNECs mpsiMast
H IJIOCKOCTh

10.09

bu6mmoreka [IOK
https://m.edsoo.ru/db685e73

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUE
MHOTOTPaHHUKOB Ha
pUCYHKaXx, Ha
MMPOEKIIMOHHBIX YEPTEKAX

12.09

bu6mmoreka [JOK
https://m.edsoo0.ru/a63959¢ed

HauannHele cBEAEHHS O
KyOe U nupamuje, ux
Pa3BEPTKU U MOJICIIH.
Ceuenus
MHOTOTPaHHUKOB

17.09

bubmuoreka [JOK
https://m.edsoo.ru/b30dff38

HauanbHble cBeneHus 0
KyOe U nmupamuje, ux
Pa3BEPTKU U MOJICIH.
Ceuenus
MHOTOTPaHHUKOB

19.09

bu6mmoreka [JOK
https://m.edsoo.ru/3d8ffd32

ITousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPEOMETPUHU: AaKCHOMBI
CTEPCOMETPUU U
CHEACTBHS U3 HUX

24.09

bu6mmoreka [JOK
https://m.edsoo.ru/OccS5cdfe




TTonsaTue 00

aKCHOMAaTHYECKOM

3 MIOCTPOEHUHU 26.09 bubnuorexa [JOK
CTEPEOMETPUHU: AKCHOMBI ' https://m.edsoo.ru/239¢8cb4
CTEpPEOMETPUU U
CJIEJICTBUS U3 HUX
[onsitue 06
aKCHOMaTHYECKOM

9 MIOCTPOCHUU 01.10 bubnuorexa [JOK
CTEpEOMETPUHU: AKCUOMBI ' https://m.edsoo.ru/65c6b106
CTEpEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsiTre 06
aKCHOMAaTHYECKOM

10 IIOCTPOECHUH 03.10 bubnuoreka [JOK
CTEepEOMETPUHU: aKCUOMBI ' https://m.edsoo.ru/258fc245
CTepEeOMETPUU U
CIIEJICTBUS U3 HUX
B3anmHoe pacrnosnoxeHue
MPSIMBIX B IIPOCTPAHCTBE:

1 TepeceKaroInecs, 08.10 bubnuorexa [JOK
napajuieIbHbIE U ’ https://m.edsoo.ru/1a2520f6
CKpEILHMBAOIIHECs
psiIMbIE
[TapanneabHOCTH MPSMBIX
U IJIOCKOCTEN B

12 Eﬁiﬁ:ﬁiﬁ NpsMbIC B 10.10 bubmmorexa [IOK

) https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE;
napajyieIbHOCTh TPEX
MIPSIMBIX
[TapanienbHOCTh MPSAMBIX
1 TUIOCKOCTEH B bubnuoreka [JOK

13 TPOCTPAHCTBE: . 15.10 https://m.edsoo.ru/ee1d19b9
[TapannensHOCTH PAMOiL
Y TUIOCKOCTH

14 z,()rIJ{I;lIi;aBneHHHMH 17.10 bubmotexa [IOK

) https://m.edsoo.ru/9f4071b9
CTOPOHAMH

15 Yron mexay npsMbeIMU B 22.10 bubnunoreka [JOK
IIPOCTPAHCTBE ] https://m.edsoo.ru/fe733862

16 Yron mexay npsMeIMU B 24.10 bubnunoreka [JOK
IIPOCTPAHCTBE ] https://m.edsoo.ru/2935a9a0

N B 05.11 Bubmmorexa LIOK

) https://m.edsoo.ru/2e18f255
napajuieNbHbIe MI0CKOCTH

18 CBoiicTBa napajienbHbIX 07.11 bubnmoreka [JOK

IJIOCKOCTEN

https://m.edsoo.ru/e504d656




IIpocreimme
MIPOCTPAHCTBEHHBIC

bubmuoreka [IOK

19 (urypet Ha mockoctu: 12.11 https://m.edsoo.ru/4a28dc02
TETpadap, Kyo,
napauiesIenumne/I
. bubnuotexa [JOK
20| Hoctpoettne ceerit 1411 https://m.edsoo.ru/1d434d0f
. bubnuotexa [JOK
21 Hoctpoernue ceuennit 19.11 https://m.edsoo.ru/ec26fe5d
KonTponsHas pabora no
teme "lIpsimbie u
2 IUIOCKOCTH B 21.11 bubmmoreka [{OK
MPOCTPAHCTBE. ) https://m.edsoo.ru/9a0a9%e56
[TapamiensHOCTB IPSAMBIX
U TUIOCKOCTE"
[lepnenuKyIIpHOCTH
73 MPSIMOM U TJIOCKOCTH: 26.11 bubnuoreka [JOK
MEePIEeHIUKYIIIPHBIE ' https://m.edsoo.ru/b19f6a5d
MIPSIMBIC B POCTPAHCTBE
24 Eep eRyIpRe K 28.11 bubmorexa LIOK
PHCHIKYIHP ) https://m.edsoo.ru/Oac11c95
TUTIOCKOCTH
s H;)mvéme napannem;HHe u 031 Bubmorexa [IOK
TCPICHARKYIIAPHEIC K ' https://m.edsoo.ru/ba545966
TUTOCKOCTH
26 Hepm;{aK 05.12 bu6mmoreka [JOK
TCPHCTUIKYITIPHOCTH ) https://m.edsoo.ru/f85bfc46
MPSIMOM M TUIOCKOCTH
27 Eep 1/;3:1? KI/IK JIAPHOCTH 10.12 bubmorexa LIOK
PIEBAETD ' https://m.eds00.ru/79165d15
MPSIMOH M TUIOCKOCTH
28 | nepnemmicysapmol 12.12 bubmuorexa IOK
PHCHIIKY AP ) https://m.edso0.ru/635¢5087
TUIOCKOCTH
29 | nepnemmicysapmol 17.12 bubmuorexa LIOK
PHCHIIKYIAD ) https://m.edsoo.ru/bd3745f8
TUIOCKOCTH
30 E S 19.12 bubmmorexa LIOK
CPICHITKYTAPHO ' https://m.edsoo.ru/7d18834b
TJI0CKOCTH
[lepnennukynsp u
" HaKJIOHHBIE: PACCTOSIHHE i1 Bubmiorexa IIOK
OT TOHKH 110 HHOCKOCTUH ’ ) https://m.edsoo.ru/33c477d3
paccTosiHue OT MPSMOU 10
MJI0CKOCTH
32 Ilepnienpukynsp u 26.12 bubnuorexa [IOK

HAKJIOHHBIC: pACCTOAHHUC

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




OT TOYKH JIO TIIIOCKOCTH,
paccTosiHue OT MPSAMOU 10
MIIOCKOCTH

[lepnenpukyssip u
HAaKJIOHHBIE: PACCTOSIHUE

bu6mmorexa [IOK

33 | OTTOHKH IO IIOCKOCTH, https://m.eds00.ru/aSh7b8e3
paccTosiHue OT MPSIMOU JI0
IIJIOCKOCTH
[lepnenaukynsip u
HaKJIOHHbIE: PACCTOSIHUE
34 OT TOYKH JIO ll?IJ'IOCKOCTI/I bubmorexa HOK
L https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSIMOU JI0
MJI0CKOCTHU
TJIBI B TIPOCTPAHCTRBE:
s | e mecmiene B LOK
https://m.edsoo.ru/6b61b2b4
MJIOCKOCTBIO
B HHBII
26 fﬂg;gimﬁ yr(-‘)/;"”’ Bu6miorexa [IOK
https://m.edsoo.ru/5fa0Ob3ce
JBYTPAHHOTO yria
B HHBIH
37 fng;gzmﬁ yrZ;OH’ bu6mmoreka [IOK
https://m.edsoo.ru/c7c777ed
JBYTPAHHOTO yriia
[TepieHAMKYISAPHOCTH
38 TJTOCKOCTEM: MTPU3HAK bubnuorexa [JOK
MePIEHIUKYIISIPHOCTH https://m.edsoo.ru/ec3e2da3
JIBYX TJIOCKOCTEM
[lepnieHIUKYIAPHOCTD
39 IJIOCKOCTEH: IPU3HAK bubnuoreka [JOK
MEePIEeHANKYISIPHOCTH https://m.edsoo.ru/ed9e2a8e
JIBYX TJIOCKOCTEM
[lepnieHIUKYIAPHOCTD
40 TJIOCKOCTEH: IPU3HAK bubnuoreka [JOK
MEePIEHUKYIISIPHOCTH https://m.edsoo.ru/ba75dc57
JBYX INTIOCKOCTEN
A1 Teopema o Tpéx bubnuoreka [JOK
NEepIEHIUKYIIsIpax https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx bubnuoreka [JOK
NEepIEHIUKYIIIpax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bubnuorexa [IOK
NEPIEHIUKYIIIpax https://m.eds00.1u/91246736
KonTponsHas pabora mo
TeMaM
44 "[lepnieHIMKYIAPHOCTD bubnuorexa [IOK

MPSIMBIX U IJIOCKOCTER" 1
"VTIBl MEXIY IPSIMBIMU
U IUIOCKOCTSIMH"

https://m.edsoo.ru/5b971ef3




45

[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOI'PaHHUKA,
BBIMYKJIbIE U HEBBIITYKJIbIE
MHOTOT'PAHHUKHU;
pa3BépTKa
MHOTOI'paHHUKA

bu6mmorexa [IOK
https://m.edsoo.ru/2d24e873

46

[Ipu3ma: n-yronpHas
MpU3Ma; TpaHu U
OCHOBAHUS IPU3MBI;
npsiMasi 1 HaKJIOHHAast
MIPU3MBI; OOKOBas U
OJIHAsl TOBEPXHOCTh
MIPU3MBI

bubmmoreka [{OK
https://m.edsoo.ru/b4ad63ad

47

[Tapamnenenurnen,
MIPSIMOYTOJIBHBIN
HnapajuIeNIeIUuIe U €ro
CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/8a7be683

48

[Inpamuia: n-yrosibHast
nupamuia, rpaHu u
OCHOBAHUE TMPAMU/IBI;
O0KOBast M MOJIHAS
IIOBEPXHOCTH TUPAMMUIBI;
IIPaBUJIbHAS U yCEYEHHAs
nupamuaa

bu6moreka [IOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBunbHbIE
MHOTOT'PaHHUKH: TIOHITHE
MPaBUIBLHOTO
MHOTOT'PaHHUKA;
MpaBHIbHAS TPU3MA U
MpaBHJIbHAS TUPAMUJIA;
MPaBHIIbHAS TPEYTOJIbHAS
MUpaMUIa U MPaBUILHBIN
TETpa’ap; Kyo

bu6mmoreka [JOK
https://m.eds00.ru/074c8865

50

[IpencraBnenue o
MPaBUIILHBIX
MHOTOTpaHHHUKaX:
OKTasp, J0JACKadIp 1
HKOCAdIP.

bubmuoreka [JOK
https://m.edsoo.ru/a0fddSbf

51

Cummerpus B
MIPOCTPAHCTBE:
CUMMeETpUs
OTHOCHUTEIIBHO TOYKH,
MIPSIMOM, TIIOCKOCTH.
DOneMEHTBI CUMMETPUH B
NUpamuIax,
napajuieJenunenax,

bu6mmoreka [JOK
https://m.edsoo.ru/b9e777d9




MpaBHUJIbHBIX
MHOT'OrpaHHUKax

Briuncienue diieMeHTOB

bu6mmoreka [IOK

32 MHOTOIPAHHUKOB: pEOpa, https://m.edsoo.ru/6cdbecef
TarOHAJIH, yTIIbI
[Tnomans 60KOBOM
MMOBEPXHOCTH U MOJHOM
sy | Honeraoem o s 10K
PHSMEL TUIOMan https://m.edsoo.ru/37d84157
OCHOBAaHUH, TeOpeMa 0
OOKOBO MOBEPXHOCTH
MPSAMON MPU3MBbI
[Tmomane 60kOBOM
MTOBEPXHOCTH U
o | orepmoe o o 0K
DAMHIBI, TEOPEA https://m.edsoo.ru/5603e30b
Iomaa OOKOBOM
ITOBEPXHOCTH YCEUEHHOU
MTUPAMUIBI
55 KonTtponsHas padota mo bubnuotexa [JOK
teme "MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [IOK
°6 | Iomsrwe 06 0bnéme hitps://m.eds00.ru/7ad0020b
N bu6moreka [IOK
ST ObeeM mipasue! hitps:/m.eds00.ru/235171b3
N bu6mmoreka [JOK
>8 OOBEM mupamm et https://m.edsoo.ru/f47dfefd
N bu6mmoreka [JOK
59 ObeeM mpamuel https://m.eds00.ru/79¢10312
N bu6mmoreka [JOK
60 ObBEM mapamm! https://m.edsoo.ru/2faadc3f
N bubmuoreka [JOK
61 | Obwem mpusmb: https://m.edsoo.ru/79853608
N bubmuoreka [JOK
62 Obeem mpusMb https://m.edsoo.ru/1¢053890
N bubmuoreka [JOK
63 | ObeeM mpusmb https://m.edsoo.ru/482d3f51
o | Kompommn e B LOK
" https://m.edsoo.ru/28a6573c
MHOTOTPaHHUKOB
[ToBTOpenue, o6oOIIEeHNE
65 CHCTEMAaTH3aLUS 3HAHUM. bubmuoreka [JOK
[Toctpoenue ceueHuit B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEHME, 0606meH1fe Bubmorexa IIOK
66 cHUCTeMaTH3aIvsl 3HaHHM.

BrrunciieHue pacCTOsHUIM:

https://m.edsoo.ru/f7792ba9




MEXKy IBYMsS TOYKAMH,
OT TOYKH JI0 IPSIMOH, OT
TOYKH 10 IIJIOCKOCTH,
MEXKY
CKpELIUBAIOIIUMUCS
PSIMBIMU

67

Hrtorosas KOHTpOJIbHASA
pabora

bu6mmorexa [IOK
https://m.eds00.ru/b9146bc0

68

[ToBTOpEnue, 06061EeHNE
CHUCTEeMaTU3alrs 3HaHHM.
Brrunciienue yrios:
MEXTY
CKPEIIUBAIOIINUMHUCS
MPSIMBIMH, MEXITY TPSIMOH
Y TJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB
MEXTy TIIOCKOCTSIMU

bubmmoreka [{OK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

68




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

7

I'eomerpus

7.1

OHepI/IpOBaTI) IOHATUAMMU: TOYKaA, ITpAMas, IJIOCKOCTb

7.2

[IpuMEHATH AaKCMOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX IPH PELICHUU
reOMETPUYECKHX 3a]1a4

7.3

OnepupoBaTh MOHATUSIMH: NAPaUIETBHOCTh M MEPIEHIUKYISIPHOCTD
NPSIMBIX Y INIOCKOCTEN

7.4

Knaccuguimpoats B3aMHOE PacroyioKeHHE MPSAMBIX U TNIOCKOCTEN B
MIPOCTPAHCTBE

7.5

OnepupoBaTh NOHIATUSIMU: ABYI'PAHHBIN yroJl, FpaHu IBYTPaHHOTO yIJia,
pedbpo IBYrpaHHOro yrija, JHMHEWHBIM Yroa JBYrpaHHOIO yrija,
rpaaycHas Mepa JABYTPaHHOTIO yria

7.6

OHepI/IpOBaTB MOHATHUAMU: MHOTOI'paHHUK, BBIHYKHBIﬁ nu HGBBIHYKJ'II)II\/II
MHOTI'OrpaHHHUK, DJICMEHTHI MHOT'OI'PaHHHUKA, HpaBI/IJ'IBHBII\/’I
MHOT'OI'paHHHUK

7.7

Pacrio3HaBaTh OCHOBHBIE BH/bl MHOTOI'PAHHUKOB (IUpaMua, MpusMa,
MPSIMOYTOJIHHBIN MTapajuiesienurIie 1, Kyo)

7.8

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpas OCHOBaHHS IS
kinaccuukanuy  (BBIMYKJIBIE ¥ HEBBIMYKJIBIE  MHOTOTPaHHUKH,
MpaBUJIbHBIE MHOTOTPAaHHUKH, TIPSMBbIE W HAKIOHHBIC TPH3MBI,
TapajuIeJICTUTIC b )

7.9

OnepupoBaTb  MNOHSITHUSIMH: CeKyliasi  IJIOCKOCTb, cedeHue
MHOTOTPaHHUKOB

7.10

OOBACHATE IIPUHIMUIIBI  IIOCTPOCHHA ceuyeHMi MHOT'OI'PaHHHKOB,
HCIIOJIB3Yysd METO A CJICI0B

7.11

CTpouTh CEYCHHST MHOTOIPAaHHHKOB METOJIOM CIIEIOB, BBIIOJHSATH
(BBIHOCHBIC) IIJIOCKME YEPTE)KU M3 PHCYHKOB MPOCTBIX OOBEMHBIX
(dburyp: Bua cBepxy, COOKy, CHU3Y

7.12

Pemats 3agaun Ha HAXOXKACHUE IreOMCTPUYICCKUX BCIINYUH I10 06pa3uaM
WK aJirOpuTMaM, IPUMCHAA N3BCCTHLIC AHAJIUTHYCCKUEC MCTOAbI IIPU
peIICHUM CTAHJAPTHBIX MATCMATHUYCCKUX 3aJad Ha BbIYHCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOUYKAMU, OT TOUKHU O HpHMOfI, OT TOYKH OO
IIJIOCKOCTH, MCXKAY CKPCIIUBAOMUMHUCS IIPAMBIMU

7.13

PemaTe 3amaun Ha HaXO0XKICHUE reoMEeTpUICCKUX BCINYHH I10 06pa3uaM
WK aJirOpuTMaM, MPUMCHASA W3BCCTHLIC AHAJIMTHYCCKHUEC MCTObI IIPU
pCeHICHUN CTAHAAPTHBIX MATCMATUYCCKUX 3a/la4 Ha BBIYUCIICHUC YIJIOB
MCKAY CKPCHIUBAOIHUMUCS MMPAMBIMU, MCIKIAY HpﬂMOfI H INJIOCKOCTBIO,
MCKAY IIJIOCKOCTAMU, NIBYI'PAHHBIX YI'JIOB

7.14

Bbruncnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3Ma, mnHMpamMuza) C OpUMEHEHHeM  (OpMyN,  BBIYHMCIATH
COOTHOILIEHUS MEXK/TY TUIOIIA/SIMH TTOBEPXHOCTEH, 00BEMaMHU MOT0OHBIX
MHOTOI'PaHHUKOB




7.15

OnepupoBaTh MOHATUSIMU: CUMMETPUS B IIPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M IUIOCKOCTh CHMMETPUHU (PUTYPBI

W3BnekaTh, mpeoOpa3oBhIBaTh W MHTEPIPETHPOBATH MH(GOPMAIHIO O

7.16 MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (PUTrypax, MpeICTaBICHHYIO Ha

YEepTE)KaAX U PUCYHKAX

[TpumensTh reoMeTpudeckne (HaKThl IS PEIICHUS CTEPEOMETPUIECKUAX

7.17 3a/1a4, MPEANOJIaraluX HECKOIbKO IIAroB PELICHUs, €CJIH YCIOBUS

pUMEHEHHUS 33/1aHbl B ABHOU (hopme

[IpuMeHATs mHpocTENIIME IPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-

7.18 KOMMYHUKAIIMOHHBIE CHCTEMBl IIPU PELICHHH CTEPEOMETPUUYECKUX

3aaa4

7.19

[IpuBOIUTE ITPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJAE U
JKW3HH, PACIIO3HABATh MPOSBICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE

[IpuMeHATh MOJy4YEHHBIE 3HAHWA HA I[PAaKTUKE: AHAJIW3UPOBATH
peanbHble CUTyallud M NPUMEHSATh HM3YYEHHBIE MOHATHUS B IPOILECCE
MOMCKA pEIIEeHUs MaTeMaTU4ecku Cc(HOPMYIUPOBAaHHON MPOOIIEMBI,

7.20 MO/JIEMPOBATh peajbHbIE CUTYallUH Ha SI3bIKE TEOMETPUH, UCCIEA0BATh

MTOCTPOCHHBIE MOJIETTH C MCIIOIh30BAHUEM T€OMETPUUECKUX TTOHSATHN U
TeopeM, arrmapara anreOpsl, pemarh MPaKTUYECKUe 3aa4M, CBsI3aHHbIE
C HAXO0XKJEHUEM T€OMETPUUECKUX BETUINH

ITPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpust

7.1

OCHOBHBIC TOHATHS CTEPCOMETPHUH. Tqua, npsAmMas, IJIOCKOCTb, IMPOCTPAHCTBO.
IlonsaTue 00 AKCMOMAaTHYCCKOM IMOCTPOCHUN CTEPCOMETPHUH: AKCHOMBI
CTEPCOMETPHUH U CIICACTBUA U3 HUX

7.2

B3aumHoe pacnosiokeHue TOpSIMBIX B MPOCTPAHCTBE:  IMepeceKaroluecs,
napajuiefibHble ¥ CKpeluBaromuecss npsMbele. [lapamiensHOCTh NOPSIMBIX U
IJIOCKOCTEH B TMPOCTPAHCTBE: MapalielbHble TNpSIMbIE B TMPOCTPAHCTBE,
MapajuIeNbHOCTh TPEX MPSIMBIX, MApauIeTbHOCTh MPSIMON M IJIOCKOCTH. YTJIBI C
COHAIMpPABJICHHBIMH CTOPOHAMH, Yroll MEXKIy MpsIMBIMU B TPOCTPAHCTBE.
[lapaniensHOCTh ~ IUIOCKOCTEH:  mapajuielbHble  IIOCKOCTH, CBOICTBa
napajulenbHbIX MIockocTei. [Ipocreiimme mpocTpaHCTBEHHbIE (UTYpHI Ha
TJIOCKOCTH: TETPadJip, KyO, Mmapasienenue]], IoCTpOeHHe CeYSHUI

7.3

[lepneHIUKYIApHOCTh NPSIMOW M IUIOCKOCTH: NEPIEHIUKYISPHBIE NPSIMbIE B
IIPOCTPAHCTBE, MpPsMBIE MAapaJICJIbHBIE M TNEPHEHAMUKYISIPHBIE K IIIOCKOCTH,
NIPU3HAK MEPHEHIUKYIIPHOCTH MpSMONM M IUIOCKOCTH, TEOpEMa O MpsSMOM
MEPIEHIUKYJIAPHON IUIOCKOCTU. YTJBI B IMPOCTPAHCTBE: YroJl MEXAy NpsAMON U
IUIOCKOCTBIO,  JABYTPAHHBIM  yroiyi, JIMHEHHBII yros JBYrpaHHOrO  yria.
[lepnieHIuKyNIAp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOUKU JIO IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM JI0 TNIOCKOCTH, MMPOEKLUs (PUTYpBI Ha TNIOCKOCTh. [lepreHAuKyIIpHOCTD




IUIOCKOCTEMN: MPU3HAK NEPIEHIUKYIIPHOCTH JIBYX IUIOCKOCTER. Teopema o Tpéx
MEPIEHINKYIIAPax

7.4

ITonsarue MHOI'OrpaHHrKa, OCHOBHBIC 3JICMCHTBI MHOTI'OI'PAHHHKA, BBIIIYKIIBIC U
HEBBIITYKJIbIE MHOTOTPAaHHMKH, Pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yrosbHas
IIpru3Ma, r'paHd 1 OCHOBAHHA IPU3MBI, IIpsAMad WU HAKIIOHHAA IMPU3MBEIL, OoKoBas "
MOJIHast IIOBEPXHOCTH MPU3MBL. [Tapannenenunen, MIPSIMOYTOJIBHBIN
napajuiejenuIe] u ero cporucrea. Ilupamupa: n-yronpHas nupamuaa, TpaHd MU
OCHOBAaHME MUpaMU LI, OOKOBas U IOJIHAasA MOBEPXHOCTb MUPAMHLI, IIPaBUJIbHAA U
yceuéHHas IupaMuaa. OJEeMEHTbl Mpu3Mbl M nupamuisl. [IpaBuibHbIE
MHOT'OI'paHHUKHU: IMOHATHUEC MPABUJIBHOIO MHOT'OI'paHHHKA, IPaBUJIbHAA IpHU3Ma U
InpaBuJibHad IHUpaMuaa, I[paBUJIbHAsA TPEYroJibHasd IMUpaMua U Hp&BHJ’IBHBIfI
terpa’dap, ky0. IIpencraBieHue O MPaBWIBHBIX MHOTOTPAHHMKAX: OKTadIp,
noJieKkasip U ukocasapyrue CeueHus: IprU3Mbl U TUPaAMUIbI

7.5

CI/IMMGTPI/I?[ B IMPOCTPAHCTBE: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpSIMOI\/’I,
TIJIOCKOCTH. DJIeMEeHThI CUMMCETpPUU B nupamMujiax, napamuicIcmncaax,
IMpaBHUJIbHBIX MHOTOI'pPaHHHKAaX

7.6

Boruncnenue sneMeHTOB MHOTOTPaHHHUKOB: pEOpa, nuaroHanu, yrisl. [lmomaasb
OOKOBOM TOBEPXHOCTH M IMOJIHOM TMOBEPXHOCTU MPSAMOW MPHU3MBL, IUIONIA/Ib
OCHOBaHUH, TeopeMa 0 O0KOBOI MOBEPXHOCTH MpsMOM npu3Msl. [Tnomans OokoBoi
MOBEPXHOCTH M TIOBEPXHOCTH MPABWIBHON NUPaMU[BI, TEOpeMa O IUIOLIAAH
yceuéHHol nupamupl. [lonstue 06 06péme. OObEM UPAMUIBI, TPU3MBI

7.7

[Tomobnpie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXKAY  IUIONMIAISIMHU
MMOBEPXHOCTEH, 00bEMaMU TIOTIOOHBIX TEIl




IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30oBaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero oopa3oBaHus

Brnanenne meromaMu OKa3aTeNbCTB, aJrOPUTMAMHU pEIICHUS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHITUSAMU: ONpEACICHHUE,
aKCHoOMa, TeopeMa, CIIEACTBUE, CBOWCTBO, NMPHU3HAK, OKAa3aTEIbCTBO,
paBHOCWIIBHBIE  (OPMYIMPOBKH; OPUMEHSATh  UX;  YMEHHE
dbopmynupoBaTh 0OpaTHOE ¥ TMPOTUBOIOJIONKHOE YTBEPIKICHHE,
MPUBOAWTH TPHUMEPHl W KOHTPHIPUMEpPHI, HCIOJB30BaTh METO.
MaTeMaTUYeCKON MHIYKIIUHU; TIPOBOIUTH JIOKa3aTeIbHBIE PACCYXKICHUS
MpU  pelIeHWuH 337ad, OIEHHWBATh JIOTHUECKYIO IPaBHIBHOCTH
pacCcyKJIeHH; yMEHHE OIepHpPOBATh TOHSATHSIMH: MHOXECTBO,
MOJIMHOXKECTBO, OTEpaIlii HaJl MHOYKECTBAMH; YMEHHE HCIIOJIh30BaTh
TEOPETHKO-MHOYKECTBEHHBIN  ammapar s  ONHCAHWs peajbHBIX
MIPOIIECCOB W SIBJICHUH W MPH PEIICHUH 337134, B TOM YHCIE U3 APYTHUX
y4eOHBIX TPEIMETOB; YMEHHUE OTIEPHPOBATH MOHITUSMU: Tpad, CBIZHBIN
rpad, nepeBo, MHKJI, rpad HaA IUIOCKOCTH; YMEHHE 3aJaBaTh |
OTHCHIBATh Tpadbl pa3TUYHBIMU CIIOCOOAMU; UCTIOIb30BaTh rpadbl Mpu
pelIeHnH 3a/1a4

YMeHue onepupoBaTh MOHATUAMU: HATYpaIbHOE YUCIIO, LIEJI0€ YHCIIO,
CTEIIEHb C LIENIbIM II0Ka3aTeIeM, KOPEHb HaTypajIbHOMN CTENEHH, CTEIIEHb
C palMOHATIBHBIM IIOKa3aTeJIeM, CTENeHb C JACHCTBUTEIbHBIM
nokazaTeneM, JorapumM 4Yuciaa, CHHYC, KOCHMHYC U TaHI€HC
MIPOU3BOJIBHOTO 4YMCJA, OCTAaTOK MO MOJIYJIO, PAalMOHAIBHOE YHCIIO,
UppallMOHAIBHOE  YUCJIO, MHOXECTBAa  HATypallbHBIX,  LEJIBIX,
palMOHANBHBIX, JCHCTBUTENBHBIX 4YMCENI; YMEHHE HCIOJIb30BaTh
NPU3HAKU JETMMOCTH, HAUMEHBIIMN OOIIMIA JAeIUTeNb U HaMEHbIIIee
oO1miee kpaTHOe, aropuT™ EBKIINAA npu peleHun 3a1a4; 3HaKOMCTBO
C PA3IMYHBIMM TO3UIHUOHHBIMU CUCTEMaMH CUHUCIICHUS; yMEHHE
BBINOJIHATH BBIYMCIICHNUE 3HAUYEHUH U MpeoOpa3oBaHMs BBIPAXKEHUH CO
CTENEHSAMH U Jorapudmamu, npeodpaszoBaHus ApoOHO-paLMOHATBHBIX
BBIPQ)KEHUI; yMEHHE ONEepUpOBaTh MOHITUAMU: IOCIEJOBATEIBHOCTD,
apupmeTHueckas ~— Iporpeccus,  IeOMEeTpUYecKas  Iporpeccus,
O0eckoOHeuyHO yObIBaoILasi TreoMeTpUYecKas IpOrpeccus; yMEHHe
3aJaBaTh  IIOCJIEJOBAaTEIbHOCTH, B TOM 4YHCJIE€ C  IOMOILBIO
PEKYpPpPEHTHbIX  (OpPMYJ;  yMEHHE  ONEpUpoBaTh  IOHATUSIMM:
KOMIUIEKCHOE YHCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYNb U
apryMeHT KOMIUIEKCHOTO 4Hcia, (popma 3aliCH KOMITJIEKCHBIX YHCEN
(reomeTpuueckas, TPUTOHOMETpUYECKas W aireOpanyeckas); yMeTb
IPOM3BOJIUTH apHU(PMeTHUYECKHEe ACHCTBUS ¢ KOMIJIEKCHBIMHU UHCIIAMU;
OPUBOJUTH  INIPUMEPHI  MCIOJIB30BaHHUS  KOMIUIEKCHBIX  YHCEIL;
ONEpUPOBATh TMOHATHAMU: MaTpuuma 2X2 u 3%3, OnpelesnTeNnb
MaTpHILbl, FEOMETPUUECKUI CMBICII ONIPEAETIUTENS

YMmenue ONICpHUPOBATh IMOHATHUAMU: pALlUOHAIIBHBIC, UPPAINTUOHAIILHEIC,
IIOKa3aTCIIbHBIC, CTCIICHHEIC, J'IOFapI/I(I)MI/I‘{CCKI/IC, TPUTOHOMCTPUUCCKUC




YpaBHCHHA W HCPABCHCTBA, HX CHUCTCMbI; YMCHUC OIICPHUPOBATH
MOHATUSAMH: TOXKJIECTBO, TOKJECTBEHHOE TPpeoOpa3oBaHue, ypaBHEHHUE,
HEpPABEHCTBO, CHUCTEMA YPAaBHEHUN U HEPABEHCTB, PABHOCUIIBLHOCTH
YpPaBHCHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHHUS,
HEPABCHCTBA U CHUCTCMbI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHA, HCPABCHCTBA W CHCTCMbI C IIapaMETpOM; IIPUMCHATH
YpPaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JJI PCIICHHWA MAaTCMAaTUUCCKUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTel HaAyKU U pealbHOM JKU3HU

YMeHne omnepupoBarh MOHATUAMHU: (YHKIHSA, YETHOCTh (YHKIHH,
NEePUOUIHOCTD (DYHKIUHU, OTPAaHHUYEHHOCTDh (PYHKIIMH, MOHOTOHHOCTb
(GyYHKIMM, SKCTPEMYM (YHKIIMH, HauOoJIblliee U HaUMEHbIlIee 3HAUCHUS
(GYyHKIMM Ha MPOMEXYTKE, HenpepblBHas (QYHKIHS, aCUMITOTHI
rpajuka ¢QyHKIOUM, TepBas W BTOpas NpPOU3BOJHAS (PYHKIUH,
TEOMETPUUECKHUI 1 (U3UYECKUN CMBICI MMPOU3BOIHOM, TEPBOOOpa3Has,
OTpENEeNEHHBIM MHTErpall; YMEHHE HaxOJUThb acUMNITOTHI Ipaduka
(YHKIIMM; YMEHUE BBIYMCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEIACHMUS,
YaCTHOTO U KOMIIO3UIMHU (QYHKIHMA, HAXOIUTh YpaBHEHUE KacaTelIbHOMI
K rpaduky GyHKIMHM; YMEHUE HAXOJIUTh MPOU3BOIHBIE 3JIEMEHTAPHBIX
(GyHKIMM; yMEHHME HCIOJb30BaTh MPOU3BOJIHYIO JUIS HCCIIEIOBAHUS
(GyHKIMM, HaX0AUTh HaHOOJIbIIINE U HAUMEHBIINE 3HAaUeHUs (QYHKUINMN;
CTpOUTh TIpadUKH MHOTOUJIEHOB C HCIIOJIb30BAaHWEM  armapara
MaTeMaTHYeCKOIr0 aHaJIN3a; MPUMEHTh IPOU3BOAHYIO U1 HAXOXKICHHS
HaWIYy4lllero peuieHus B NPUKIAIHBIX, B TOM 4YHCIIE COLUAIbHO-
HSKOHOMHUYECKUX U (PU3NYECKUX 3aauax; HaXOAUTh IIJIOIIAIN U 0OBEMBI
¢Gury ¢ noMoubl NHTErpaja; IPUBOJAUTH MPUMEPbl MATEMATUYECKOTO
MOJIETIMPOBAHUS C MOMOIIBIO AU depeHInaIbHBIX YpaBHEHUI

YMeHune omnepupoBarth MOHATUAMH: Tpaduk QyHKIMH, oOpaTHAs
dbyHKIMS, KOMITO3UIKSA (DyHKIMHA, THHEHHAsS QYHKIUSA, KBaApaTUIHAs
dbyHKUMS,  panMoHadbHas — (QyHKUOMs, — cTemeHHas — (QyHKIHS,
TpUTOHOMETpHUYEeCKHe (YHKIHMU, OOpaTHBIE TPUTOHOMETPUICCKUE
GyHKIMHU, TOKa3aTenbHas W JiorapudmMudeckas QYHKIUH, yYMEHUE
CTPOUTH TpadUKU U3YyYCHHBIX (DYHKIIMIA, BBITIOIHATH MTPeoOpa3oBaHuUs
rpaduKoB (HYHKIUH, UCTIOIB30BaTh rpadUKH ISl U3Y4CHUS MTPOIECCOB
¥ 3aBHCUMOCTEH, MPU PEIICHUH 3314 U3 JPYruX YUeOHBIX MPEIMETOB
W 33J]a4 U3 peallbHOM JKWU3HU; BBIpaXKaTh (popMysaMH 3aBUCHMOCTH
MEX]y BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku HyHKIUH ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33]1a4 C IapaMeTpaMu; H300paxarb
Ha KOOPJMHATHOM IUIOCKOCTH MHOXXECTBA PEUICHUN YypaBHCHUH,
HEPABEHCTB M UX CHCTEM

YMeHue peuath TEKCTOBBIE 33Jaydl pa3HbIX TUIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, J0JIM U YaCTH, Ha BM)KEHUE, paboTy, CTOMMOCTh TOBApOB U
yCIYT, HaJIOTH, 3a/1a41 U3 00JIaCTH yIIpaBJIEHUS TUYHBIMU U CEMEHHBIMU
(uHaHCAMU); COCTABIATh BBIPAKEHUS, YPaBHEHUS, HEPABEHCTBA U UX
CHUCTEMBI II0 YCJIOBMIO 3aJa4H, UCCIIEOBATh MOJIY4YEHHOE pELICHHE U
OILIGHUBATh MPABJIONOJO0OHOCTh PE3YJIbTATOB; YMEHHME MOJEIUPOBAThH
peaybHbIE CUTYyallud Ha sI3bIKE MaTeMaTHKH; COCTABJIATh BBIPAXKEHHUS,
YPAaBHEHHUs, HEPAaBEHCTBA M HX CHUCTEMBI [0 YCIOBUIO 3aJauH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJENM C MCHOJIb30BAaHUEM ammapara
ayreOpbl, MHTEPIPETUPOBATH MOJYYSHHBIH pe3ynbTaT




YMeHue oOmnepupoBaTh IMOHATUSAMH: cpenHee apudMeTHueckoe,
MeanaHa, HauOoJIblIee U HaMMEHbIIee 3HAYCHHS, Pa3Max, JUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOrO HA0Opa; yYMEHUE W3BIICKATD,
MHTEPIPETUPOBATh MH(POPMAIMIO, MPEACTABICHHYIO B Ta0IMIax, Ha
IrarpaMmmax, rpaukax, OTpakarollylo CBOMCTBA peabHBIX MPOIECCOB
U SBJICHUH; NOpPEACTaBIATh HMHMOPMALMIO C TMOMOIIBIO Taldnull U
JUarpaMM; HMCCIIEIOBAaTh CTaTHUCTHUYECKHE JAaHHBIE, B TOM YHCIE C
NpUMEHEHHEM TpauyeckKux METOJOB U JJIEKTPOHHBIX CPEICTB;
rpaguyeckn HCCIEI0BATh COBMECTHBIC HAOIIONCHHA C MOMOUIBIO
JarpaMM pacCerBaHUs U JIMHEWHOW perpeccuu

YMeHne omnepupoBaTh MNOHATHAMU: CIIyYalHBIA OIBIT U CIIy4allHOE
cOObITHE, BEPOSATHOCTH CIYy4allHOTO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSITHOCTh C HCIIOJIb30BAHWEM TIpaUuecKUX METOJOB; MPUMEHSTh
(opMyJIbl CIOKEHUSI U YMHOXKEHHSI BEPOSITHOCTEH, GOpMyily MOJIHOM
BeposATHOCTH, (opmyny bepHymim, komOuHaropHsie GakTel U
(hopMyIbl; OIIEHMBATh BEPOSITHOCTH pEAbHBIX COOBITUH; YyMEHHE
ONEPUPOBATh MOHATHAMU: ClydyallHas BEJIMYMHA, PpaCIpEICIICHHUE
BEPOSATHOCTEMN, MAaTEMAaTUYECKOE OKUIAHNE, JUCTIEPCHS U CTAHIAPTHOE
OTKJIOHEHHE CIIy4alHOM BeNWYMHBI, (YHKIUM paclpeaeieHus Hu
IJIOTHOCTH  PAaBHOMEPHOTO,  IOKA3aTEIbHOTO W HOPMAaJIbHOTO
pacupeneneHnidi; yMEHHE  HCIIOJb30BAaTh  CBOMCTBA  M3YYEHHBIX
pactpeneneHni s peleHns 3a/1a4; 3HAKOMCTBO C TIOHATHSAMU: 3aKOH
OOJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIEIOBAHUM; YyMEHHE
IPUBOAUTH IPUMEPHI MPOSBICHUS 3aKOHa OOJBIIMX 4YHCENT B
IPUPOJHBIX U OOIIECTBEHHBIX SBICHUAX; YMEHHE OIEpPHpPOBAThH
MOHATHAMM: COYETaHUE, IEPECTAHOBKA, YHCIO COYECTAHHH, YHUCIIO
NepecTaHoBOK; OMHOM HpIOTOHA; yMeHUe NpUMEHITh KOMOMHATOPHBIE
(bakThl U pacCyKAEHUs Ul pelIeHMs 3a1ad; OLEHUBATh BEPOSITHOCTH
peanbHBIX  COOBITHH; COCTAaBIATH BEPOSITHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH OJTYYCHHBIN Pe3yJIbTaT

YMeHue onepupoBaTh MNOHITUAMM: TOYKa, TMpsiMasi, IJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA YyIia, IUIOCKUHA Yrod,
JNBYTPaHHBIA yroJl, TPEXTPAaHHBIM YToJ, CKPELIUBAIOLIUECS MpsMBbIE,
napajuieIbHOCTh U MEPIEHIUKYISIPHOCTD NMPSAMBIX U MIIOCKOCTEH, YroJ
MEXy MPSMBIMH, YroJl MEXIY NPSIMOU U IJIOCKOCTBIO, YIOJl MEXIY
IUTIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /IO TNIOCKOCTH, PACCTOSIHUE MEXKTY
OPSIMBIMU, PACCTOSIHUE MEXAY IIOCKOCTSMH;, YMEHHE HCIIOIb30BaTh
OpU pelIeHUH 3a/ad H3ydeHHbIe (AKThl M TEOpPEeMbl IUIAHUMETPHH;
YMEHHE OLIEHUBATh pa3Mepbl 0O0bEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTD
MaTeMaTHYeCKUe MOJENU C TOMOIIbI0 T€OMETPUYECKUX MOHSATHH U
BEJIMYMH, pelIaTh CBsI3aHHbIC C HUMH MTPAKTUYECKHUE 3a/1a4H
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YMeHue onepupoBaTh HOHATHAMM: IO QUTYpPbI, 00BEM (QUTYpBHI,
MHOTOI'paHHMK, IPAaBUIIbHBIM MHOTOT'paHHUK, CEYeHHE MHOTOTPaHHUKaA,
KyO, mapainjenenunes, npu3Ma, nupampaa, ¢urypa u IMOBEPXHOCTb
BpallleHHs], LIINHAP, KOHYC, 1ap, cdepa, Miomaas chepsl, MiIomab
MOBEPXHOCTU IMUPaMUbI, MPU3MBI, KOHYCa, LMIMHJIpA, 00BEM KyOa,
OPSMOYTOJIBHOTO TMapajulesenunesa, NupaMuasl, MPU3Mbl, HUIMHIPA,
KOHyca, 11apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCAa U LIMIUHAPA,
NapajuleJIbHbIE OCH MM OCHOBAHUIO, CEYEHME I1apa, IJIOCKOCTH,
Kacatomasicsi cdepbl, HWIMHIPA, KOHYCAa, YMEHHE CTPOUTh CEUYCHHE




MHOTOT'paHHHUKA, H300pakaTh MHOTOTPAaHHUKH, (DUTYPHI ¥ TOBEPXHOCTH
BpallleHUs, MX CEYEHUS, B TOM YHUCJIE C IOMOIIBIO IEKTPOHHBIX
CPEACTB; YMEHHE NPUMEHSATh CBOHCTBA T'E€OMETPUYECKUX QHTyp,
CaMOCTOATENBHO (HOPMYIMPOBATH OIPEACICHUSI H3Yy4aeMbIX (GUTYp,
BBIJIBUTaTh THIIOTE3bl O CBOMCTBAX M IPU3HAKAX I'E€OMETPUYECKUX
¢uryp, 0OOCHOBBIBATH WJIHM OIPOBEPraTh HX; YMEHHE HPOBOJIUTH
K1accupuKanuio (GUTyp 10 pa3IWYHbBIM [pPU3HAKAM, BBITOJHSATH
HE0O0X0JMMbI€ JOTOJHUTENbHbBIE TOCTPOEHUS
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YMeHue omnepupoBarh MOHATHSAMH: JBWKCHHE B IPOCTPAHCTBE,
napauIeIbHBIA MIEPEHOC, CHMMETPHS Ha TJIOCKOCTH U B MIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHUE MOAO0OMS, MOJAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC U TOJIOOHBIC (PUTYPBI, B TOM YHCIIE B TIPHUPO/IE,
HCKYCCTBE, apXUTEKType; HCIIOJIH30BATh T€OMETPUICCKIEC OTHOIICHUS
MPH PEIICHUH 33J1a4; HAXOJIUTh T'€OMETPHUYCCKHE BEIMYUHBI (ITMHA,
yroj, IJomaas, 00bEM) MpU pPEUIeHWH 3a7ad U3 JPYruxX y4ueOHBIX
MPEIMETOB U U3 peaTbHON KU3HH, YMEHUE BBIYUCIATH TEOMETPUUICCKUE
BEJIMYWHBI (JIJTMHA, yroJ, TUIOMIaab, 00BEM, TUIONIAAh MOBEPXHOCTH),
WCIIOJIb3YSl M3yYeHHBIE (DOPMYNIBI MU METOJBI, B TOM YHCJIE: IDIOIIAIh
MTOBEPXHOCTH TTHPAMUJIBI, TIPU3MBI, KOHYCa, IMIHH/PA, TUTOIA b chephr;
00BEM Kyba, TIPSMOYTOJIBFHOTO MapaljIeNieuIe/1a, MTUPaMHUIbl, TPU3MBI,
IWIMHPA, KOHYyCa, Iapa; YMEHHWE HAXOJHWTh OTHOIIECHHE OO0BEMOB
M0TI00HBIX (UTYD
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YMeHue omnepupoBaTh  MOHATHUAMHU:  MPSMOYTOJIbHAsE — CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOPIAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha YHUCIIO, Pa3oKEHUE BEKTOPA IO
0a3ucy, CKalsipHOE MPOM3BEJIEHUE, BEKTOPHOE IPOU3BEACHUE, YroJl
MEXAYy BEKTOpaMH; yMEHHE  HCIOJb30BaTh  BEKTOPHBIH U
KOOPJIMHATHBIA METOJ Ul pelIeHUs TeOMETPUYECKUX 3a/ay U 3ajad
JIPYrux y4eOHbIX TPEIMETOB
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YMmenue BpIOMpAaTh MNOAXOIAIIMM METON JJIs pELIeHUs 3a]ay;
NOHMMAaHHME 3HAYUMOCTH MATEeMAaTHMKH B M3YyYCHUU MPUPOJHBIX H
OOILIECTBEHHBIX TMPOIECCOB M SBICHUI; yMEHHE pacrno3HaBaTh
NpOSBIICHUE 3aKOHOB MAaT€MAaTUKH B HCKYCCTBE, YMEHHE MPUBOIUTH
MpUMEpPbl MAaTEMAaTUYECKUX OTKPBITUH POCCHUHCKOM W MUPOBOU
MaTeMaTHYeCKON HayKu




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUS
1 Yucna v BBIYKCICHUS
1.1 HarypanbsHble u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
10 Panmonaneapie  umcna. OOBIKHOBEHHBIE U JICCATHYHBIC JIPOOW, TPOICHTHI,
' OECKOHEUYHBIC MTEPHOMICCKHUE POOH
13 Apupmernueckuii KOpCHE HaTypaJbHO# creneHu. JleWcTBUS ¢ apupMeTHUECKUMU
KOPHSIMH HATYPaJIbHOW CTETICHU
14 Crenens ¢ nensiM nokasareiaeMm. CTeNeHb ¢ palMOHAIBHBIM MoKa3zareneM. CBoiicTBa
CTENIEHU
15 CuHyC, KOCMHYC ¥ TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. JlecaTnyHble ¥ HaTypaibHbIE JOrapudMbl
JeiicTBuTenpHble yncaa. ApudmMernyeckue onepanuu ¢ 1eHCTBUTEIbHBIMU YHCIaMU.
1.7 [TpubmxE€HHBIC BEIYMCICHUS, TIPABIJIa OKPYTJICHHS, IPUKHUIKA U OIICHKA pe3yibTaTa
BBIUHUCIICHU I
1.8 [IpeobpazoBaHue BhIpaKEHUH
1.9 KomnuiekcHeie uncna
2 YpaBHEHUS] 1 HEPABEHCTBA
2.1 Ienbie 1 npoOHO-paITMOHATILHBIC YPAaBHEHHUSI
2.2 HppaunoHanbHble ypaBHEHUS
2.3 TpuroHomerpuyeckre ypaBHEHUS
2.4 [Toka3zaTenbHbIC U JJOTapU(OMHUICCKUE YPABHEHUS
2.5 Lenble u ApoOHO-paIOHaTbHbIE HEPABEHCTBA
2.6 HppanunonanbHbie HEPAaBEHCTBA
2.7 [Toka3zarenbHbIC U JIOTapu(DMHUIESCKHE HEPABEHCTBA
2.8 TpuroHomeTpuyeckre HEpaBEHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuiia CUCTEMBI JIMHEWHBIX YpaBHEHUU. OnpeaesuTenb MaTpullbl
3 QOyHKIMH U TpadUKH
31 OyHkuus, cnocodbl 3amanua ¢yHkuuu. 'paduk ¢ynkuuu. BzaumHo oOpaTHBIE
¢bysakiun. YérHele u HeuéTHbIe dyHKUUU. [lepuoanueckue GhyHKIMH
O6nacTh ompenelneHuss M MHOXKECTBO 3HaueHud GyHkuuu. Hymu dyHKum.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
MaxkcuMyMmbl 1 MUHIMYMBI QyHKIIMH. HanOoubiiee 1 HanMeHblee 3HauYeHne () yHKIHH
Ha MMPOMEXKYTKE
33 CrenenHas QyHKIUS ¢ HATYpaJbHBIM U LIEbIM TMoKa3ateneM. E€ cBolicTBa u rpaduxk.
CBoiicTBa U rpaduk KOpHs n-0il cTeneHu
3.4 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U rpaduKu
3.5 [TokaszarenpHas u Jorapudmuueckas QyHKIINHN, KX CBOMCTBA U TpaduKu




Touku pazpeiBa. AcumMntoThl rpadpukoB Gpynknuid. CBoiicTBa (HyHKINH, HETPEPHIBHBIX

3.6
Ha OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIOCOOBI 33aHUs TIOCIIEJOBATEILHOCTEH
3.8 Apudmernueckas ¥ reoMeTpudeckas nporpeccu. opmyiia CI0KHBIX MPOLIEHTOB
4 Havana maTemaTudeckoro aHanusa
4.1 [IpounsBoanas ¢pynkmun. [Ipon3BoaHbIe AIeMEHTAPHBIX (DYHKIHUN
[IpumeHeHre NPOM3BOJHONM K HCCICIOBAHUIO (YHKIM HAa MOHOTOHHOCTH U
4.2 9KCTpeMyMBbl. HaxoskzeHne HanOONbIIET0 W HAaWMEHBIIET0 3HA4YeHUs (QYHKIHH Ha
OTpPE3KE
4.3 [TepBoo6pa3nas. MuTerpan
5 MHo3xecTBa U JIOTHKA
5.1 MHo0xecTBO, ornepanuu HajJ MHOKecTBaMu. JluarpamMmmbl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositHOCTh
6.3 Komb6unaropuka
7 ['eomeTpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ M TJIOCKOCTH B POCTPAHCTBE
7.3 MHOrorpaHHUKU
7.4 Tena v MOBEpXHOCTH BpalllCHUS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOJNYECKOE OBECHEYEHUE OEPA30BATEJILHOI'O
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