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HHOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma ydeOHOTO Kypca «I'eomerpus» 0a30BOTO YpOBHS st
oOyuaromuxcst 10 —11 kmaccoB paspabotana Ha ocHOBe DenepanbHOro
rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CPEAHEro O0IIero oOpa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUW, MPEIBABIAEMBIX K
MaTeMaTUYEeCKOMY OOpa30BaHMUIO, M TPAJULMA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus mporpaMMbpl 00ecIIeunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJIAIOIIMMU OCHOBY JUIsl CaMOPa3BUTUS M HENPEPHIBHOTO OOpa3oBaHUs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO PAa3BUTHUSA
JUYHOCTU 00YyYarOUUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEAHEro oOIIEero
oOpa3zoBaHusi OOYCIIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTBIO METAlpPEAMETHBIX U
MPEAMETHBIX PE3YNbTATOB OOYYEHHS T€OMETPUHM B HANPABICHUU JIMYHOCTHOIO
pa3Butus oOyvaromuxcs, (GopMUpOBaHUSA (YHKIUOHAJIBHOW MaTeMaTHYeCKOi
IPaMOTHOCTH, U3YYEHHUS APYTUX yYEOHbIX AUCUUILINH. Pa3Butue y oOyyarommxcs
MPaBUJIbHBIX MPEACTABICHUM O CYIIHOCTH U MPOUCXOXKICHUH T€OMETPUYECKHX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO W HJICAJbHOT0, XapaKTepe OTpPaKEHUs
MaTeMaTH4eCKOW HAyKOW SBIEHUW M DPOLECCOB PEAJbHOIO MHpPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMaTHYECKOTO MOAEIUPOBAHUS B HAYYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
YVYAIIUXCSA, a TaKXe KauyeCTB MBIILICHUSI, HEOOXOAUMBIX [JIs aJanTaluud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OOHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETrO
oOmero oOpa3oBaHMs, TaK Kak OOECIEYMBAET BO3MOXHOCTh H3YYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe MbllUIeHHE, (opMuUpyeMoe MpU HU3YYEeHUU OOydarouuMucs
HNOHSATUHHBIX OCHOB T€OMETPUH M TTOCTPOCHUH LEMOYKH JIOTHUYECKUX YTBEPKIACHUIM
B XOJI€ pEIIEHUs Te€OMETPUUYECKUX 3aJady, YMEHHUE BBIJIBUTAaThb W ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPH PEIIEHUU 3a/lad €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (PU3HNKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AEeATENbHOCTU 4YesioBeka. OpueHTanus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIMalibHOro ObITHSA, (opMma
OTPAXKEHUSI OKPY’KAIOIIEr0 MHUPA, YCJIOBHE YCIEUIHOINO MO3HAHUS M aKTHBHOIO
npeoOpa3oBanus  AeiicTButenbHOCTH.  OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEOMHIET pa3HbIE BHAbI YYE€OHOW M TPYAOBOM AESITEIBHOCTH,



ABJIAETCA OJHUM M3 NPOPECCHOHAIBHO BAXKHBIX KayeCTB, MO3TOMY AaKTyajbHa
3ajaya (OPMUPOBAHUSA Yy OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHHUS Kak
Pa3HOBUJHOCTH OOpPa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESITEIbHOCTH M0 MHOTUM HaIPaBIICHUSM.

Llenp ocBoeHus mporpamMmbl ydeOHOro kypca «['eomerpusi» Ha 0azoBOM
ypoBHE OOyueHusi — 00Imeo0pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcst ~ 4epe3  oOecrneuyeHUe  BO3MOXKHOCTH  IPUOOpEeTeHus U
UCIIOJIb30BAHUSI CUCTEMATHUUYECKUX TE€OMETPUUYECKUX 3HAaHMUM U  JeHCTBU,
CHEIU(PUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOJAOIKEHUsI 00pa30BaHUs
0 CIIEHUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIIOIb30BAHUEM T€OMETPHH.

[IporpaMMa no reomeTpuu Ha 0a30BOM YypOBHE IIpEeIHAa3HAYEHA JUIs
o0Oy4aroluXxcsl CPEeAHEN 1IKOJbI, HE UCTIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYyAHEHUN
Ha YPOBHE OCHOBHOIO 001Iero odpazoBaHus. Takum oOpa3zoM, oOydaromuecss Ha
0a30BOM YpOBHE JTOJKHBI OCBOUTH OOIME MATEeMAaTUYECKHUE YMEHUS, CBSI3aHHBIC
co crnenupuKoil TeoMeTpud M HEOOXOAUMBIC IS KU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh M3YyUHUTh I'€OMETpHIO Oolee
riyOOKo, €clid B JalbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUYECKUX
3HAHUAX B MPOPECCHOHATBHON AEITETLHOCTH.

JlocTH)KEHHE LIeTM OCBOEHMSI MPOrpaMMbl OOECIEUHMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBIMH 3aJadaMH  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kitaccax sBisitoTCS:

e (opMHpOBaHHE TMPEICTAaBICHUS O TEOMETPUU Kak 4YacTh MHUPOBOIl

KYJBTYpPbI B OCO3HAHHE €¢ B3aMMOCBS3H C OKPYKAIOITIM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPaHHMKAX M TejlaX BpaIIeHUS
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJEINAX, TO3BOJISIONINX OMUCHIBATDH
Y U3y4aTh pa3HbIe SBICHHS OKPYKAIOIIETO MUPA;

e (opMHpoBaHHE YMEHMsI paclo3HaBaTb Ha uYepTekax, MOJEISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJla BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUs 3a/a4d Ha MOCTPOCHHs Ha M300paKEeHHSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHWE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSMH O
MHOTOTPaHHHUKAX W TellaX BPAIICHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHE yMEHHUS TPOBOAMTH  HECIOXKHBIE JIOKa3aTeJbHbIC
pacCyXJeHHS B XOJAE pEIICHUS CTEPEOMETPUUECKHX 3aJad WU 3agad C
MPAKTHYECKUM COJICP)KaHUEM;

e Dpa3BUTUE  UHTECIUIGKTYaJbHBIX W TBOPYECKUX  CIOCOOHOCTEM
oOy4arolmuxcs, [O3HABATEIbHOM  AKTUBHOCTH,  HCCJIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIILICHUS;



e (opmupoBaHUE (GYHKIIMOHATIBHOU I'PaMOTHOCTH, pEJIEBAHTHOM
FEOMETPUU: YMEHHE paAClO3HaBATh MPOSBICHHUSA T[E€OMETPHUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTE B pPEATBHBIX KU3HEHHBIX
CUTyallusiX M TMpPH U3YUYECHUU JPYTHX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OopMynHpoBaTh HX Ha A3BIKE
I€OMETPUHU U CO3/1aBATh FT€OMETPUUECKUE MOJIENH, IPUMEHSATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar s PEeHIeHUs NPaKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIYYEHHBIE PE3YNIbTATHI.

OTIMYNATENHEHON OCOOEHHOCTBIO MPOTrPaMMBbl SIBISIETCS BKIIOUEHHE B KypC
CTEPEOMETPUM B HaAyajle €ro M3y4YeHHsl 3ajJay, pEIIaeMblX Ha YpPOBHE
MHTYUTUBHOTO TIO3HAHMS, U ONpeNeIEHHBIM 00pa3oM opraHu30BaHHasi paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pPa3BUTHIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBILUICHUS, CTUMYJIMPYET MPOTEKaHWE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JNAJbHEUIIEMY U3yYECHUIO MTPEAMETA.

[Ipeanoutenue OTAAETCS HATISAIHO-KOHCTPYKTUBHOMY METOJy 00y4Y€HUs, TO
€CTh TEOPETHYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
OPAKTUUECKON NeATeIbHOCTU. Pa3BuTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
YYallUXCA B Kypce€ CTEPEOMETPUU NPOBOAUTCSA 3a CUET pEIICHHs 3aJad Ha
CO3JaHME  IMPOCTPAHCTBEHHbIX O0Opa3oB M  3aJady Ha  ONEPUPOBAHUE
MPOCTPAHCTBEHHbIMU 00Opa3amu. Co3naHue oOpa3a MPOBOJIUTCA C OMNOPOM Ha
HarjasAHOCTh, a ONEpUpPOBaHME OOpa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HarJIAJHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 HCXOJHOIO COACPKAHUS.

OcHOBHBIE coneprKaTenbHble JIMHUU Kypca «l'eomerpun» B 10-11 kmaccax:
«MHororpanHuKny, «IIpsiMble ¥ TUIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopsl U KOOpAUHATBI B MPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUI
pacupenensercs He TOJBKO II0 COJAEP)KATEIbHBIM JIMHHUSM, HO M MO ToJaMm
00y4eHHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yjbTaTaM
OCBOCHMSI pabouell mporpaMmbl, paclpeiesiéHHbBIM MO0 TrojaM oO0y4YeHus,
CTPYKTYPUPOBAHO TaKUM 0O0pa3oM, 4YTOObI OBJAJCHHE T'€OMETPUUYECKUMU
MNOHSATUSIMU W HAaBBIKAMHU OCYIIECTBIISUIOCH MOCIEN0BATENLHO M MOCTYNATENBHO, C
coOJII0ICHUEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKJIIOUAJINCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUN O0ydaromuXcs, paciupss U
yrayOnsisi e€, o0pasysi MPOYHbIe MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3ydenue reometpun oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHBIX daca.



COIEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble M JIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  NOHATHS  cTepeoMeTpuH. Todka, TIpsMas, IUIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMAaTHYECKOM IHOCTPOEHUH CTEPEOMETPHUU:
AKCHUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOEe pacnosioKeHrne TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAOIIMECH,
MapajulesibHble M CKpelMBaromuecs npsmele. llapamienbHOCTs NOpsMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: IApAJUICIbHBIE IIpsAMBIE B  IIPOCTPAHCTBE;
NapaJJIENBHOCTh TPEX MPSAMBIX; NAPAIIEIBHOCTD MPSMOM M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMH CTOPOHAMH; YroJd MEXIAy NOpPSMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIOCKOCTEW: MapajulelIbHble  TUIOCKOCTH; CBOMCTBaA
napajiedbHbIX IIockocTei. IlpocTeiilnre npocTpaHCTBEHHbIE (QUIYphl Ha
IUIOCKOCTH: TE€TPadp, KyO, napajuiesenumnen; NOCTPOCHUE CEUEHUH.

[leprieHIUKYJISIPHOCTDh NPSIMOM M TUIOCKOCTH: NEPIEHINKYJIIPHBIE MIPSMBIC B
IIPOCTPAHCTBE, MPSAMBIC MAPAJUICIABHBIE W IEPIEHAMKYJSIPHBIE K INIOCKOCTH,
[IPU3HAK MEPHEHAUKYIAPHOCTU IPSAMOM M INIOCKOCTH, TeopeMa O IIpsAMOU
MEPIICHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAHHBIM  yrOJl, JMHEWHBIA yroJl  JBYTPAHHOTO  yIJia.
IleprieHIMKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  IJIOCKOCTH,  MHpoeKuust  (Gurypsl Ha  IUIOCKOCTb.
IleprieHIMKYIAPHOCTh  IIJIOCKOCTEW:  NPU3HAK  IEPHEHIMUKYJSIPHOCTH  JABYX
I0cKocTer. TeopemMa 0 TpEX MEePIEeHIUKYIISIPAX.

MHororpaHHuKHU

[loHATHE MHOTOIpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAaHHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPAaHHUKH; pa3BEpTKa MHOTOTpaHHUKa. [Ipu3ma: n-yroyibHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBI, IpsiMasi U HAKJIOHHAsI MPU3MBbI; OOKOBasi U
NOJIHAsS MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajulesienunes; ¥ ero coucrsa. Ilupammpa: n-yrosbHas nupampja, 'paHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U
yCeY€HHas MNHUpaMuaa. OIJEMEHTbl Npu3Mbl U nupamuabl. [IpaBuibHBIE
MHOTOTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPABUJIbHASA MPU3MA U
NpaBUJIbHAs NUpamMuAa; NpaBWIbHAs TPEYrojbHAs MNHPaMHUIAa W IPaBUIIBHBIN
TeTpasap; KyO. IlpeacrtaBineHne o mNpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’Jp,
noneKa’ip u ukocasap. CeyeHust npu3Mbl U IUPAMUAIBI.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOH,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NOUpaMUAax, MapajuieJenunenax,
[IPaBUJIbHBIX MHOTOI'PAaHHHKAX.



Bbruncnenne 91€MEHTOB MHOTOIPAaHHUKOB: peOpa, JuaroHaiu, YIJIbL.
[Inomanes OOKOBOW MOBEPXHOCTH M IOJHOW MOBEPXHOCTU MPSAMOM MPU3MBI,
IUIOIIAJb OCHOBAHMI, TeopeMa O OOKOBOW ITOBEPXHOCTU MPSIMOMl MPU3MBL
[Inomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABWIBHON MHUPaMHIBbI,
TeopeMa O IUIOMAad yceueHHOM mupamuabl. Ilonstue 06 o6beme. OOBEM
OUPAMUJIbL, TPU3MBI.

[Tonobupie Tena B mnpoctpaHcTBE. (COOTHOIIEHUS MEXIAY IUIOMIAAIMU
OBEPXHOCTEHN, 00bEMaMU OJJOOHBIX TEJI.

11 KJIACC

Tena Bpaimenus

[nnuHaapuyeckas ITIOBEPXHOCTb, oOpasyrouue HAJIMHAPUYIECKON
MOBEPXHOCTH, OCh UMJIMHAPUYECKOW MOBEpXHOCTU. L[lUmuHAap: ocHOBaHuA U
OOKOBasi TOBEPXHOCTh, O0Opa3yrollass M OCh; IUIONIAJAb OOKOBOW U MOJHOU
MMOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYeCcKoi moBepxHocTU. KoHyc: ocCHOBaHME U BepilnHa, 00pa3yronias
U OCh; IUIOMAAh OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUCHHBIH KOHYC:
oOpa3yrolye U BbICOTa; OCHOBAHHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: 1eHTp, paauyc, AUAMETP; IUIONIAJb TOBEPXHOCTU CREpHI.
B3aumnuoe pacnonoxkenue cepsl U MIOCKOCTH; KacaTelbHasl MIIOCKOCTh K cdepe;
I011aib ChEephl.

N300paskenne Ten BpalieHus: Ha TUIOCKOCTU. Pa3BépTka MUIMHApPA U KOHYCA.

KoMOuHanuu Tenm BpalieHuss ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdeprl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WJIH TEIO
BpalleHUsI.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEMe
IpSIMOYTOJILHOTO Tapasuienenunena v ciaeActBus u3 He€. OObEM HMIMHIpA,
koHyca. O0BEM Mapa u miomaab chepsl.

[Tomo6ueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00bEMaMU MTOAOOHBIX TE.

Ceuenus mwmHApa (MapajUyiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapajieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctu U B mpocTpaHcTBe. CloXKeHUE U BEIYUTAaHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha 4MCio. Pa3noxkeHne BEKTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. I[lpaBwio mnapaminenenunena. Peiienwe 3amad, CBSI3aHHBIX €
IIPUMEHEHUEM MpPaBUJI JEUCTBUM C Bekropamu. [IpsAmoyronbHas cucrema



KoopauHat B npocrpaHcTBe. Koopamuatel Bekrtopa. IIpocreiimme 3amaum B
KOOpJIMHATaX. YTOJ Mexay BekTopamu. CKaasipHOE NpPOU3BENECHHE BEKTOPOB.
Boeluucienue yrioB MeXAy MPSMBIMU U IIOCKOCTSMHU. KOOpJIMHATHO-BEKTOPHBIM
METO/1 IIPY PEIICHUH F€OMETPUUYECKUX 3aaY.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPE3ynbTaThl OCBOCHMS MPOrpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yloTCs:

I'paxkianckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKTAHCKON TO3UITUN 00YUAIOMIEroCs] KaKk aKTHBHOTO
U OTBETCTBEHHOIO 4Yj€Ha POCCHUHCKOro OOIIECTBA, MPEACTABICHUEM O
MaTeMaTUYECKNX OCHOBaX ()YHKIIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHM,
NpoNeAyp TpaKJaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHl W TIp.), YMEHUEM
B3aMMO/JICHCTBOBATh C COIMAIbHBIMU WHCTUTYTaMHU B COOTBETCTBHU C HX
GYHKIUSIMHA 1 Ha3HAYCHUEM.

IHaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXKIaHCKON UACHTUYHOCTH, YBAKECHHUS K
MPOIIOMY U HACTOSIIIEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJB30BAHUIO ATUX JOCTWKEHUW B JPYrUX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, JTHUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUI HAyKH U JIEATEIIbHOCTBIO
Y4CHOT'0; OCO3HAHHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKJIOYAs ACTETUKY MaTEeMaTHUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHU, paCCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM aCTIEKTaM PAa3JIMYHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTBIO YMEHHUSI TPUMEHATh MaTeMaTU4YeCKHUEe 3HaHHUS B
MHTEpecax 370poBOro U 06e30macHOro odpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0pOBBIO (3I0pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITHH U

OT/IbIXa, peryJspHas dusnueckas AKTHUBHOCTD); (bU3UIECKOTO
COBEPIIICHCTBOBAHHS, pu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHLHOM
JeSITeTTHHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IEHHOCTU TPYHOJIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  MpoQecCHOHANIBHON  NEATENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ NPUIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oyayuieil npodeccun M peanu30BbIBATE COOCTBEHHBIE >KM3HEHHBIC IUIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000Opa30BaHUIO Ha TPOTSHKEHWHW BCEH JKU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKO0JIOrHYeCcKoe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTHIO DIKOJIOTHYECKON KYyJIbTYpbl, MMOHWUMAHHUEM BIUSHUS
COIMAIBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSIHUE MPHUPOJTHONW M COIMAIBHOMN
Cpenbl, OCO3HAaHHMEM TJIOOAJBHOTO XapakKTepa HSKOJOTHYECKHX  IpoO0JeM;
OpHCHTallMel Ha TPUMCHCHHE MAaTeMaTHYCCKHX 3HAHWM JIJIS pelICHUs 3a1ad B
0o0JlacCT  OKpY)KaloIel Ccpeabl, IUIAaHUPOBAHMSI TIOCTYIIKOB ¥ OIEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHM JIJIS1 OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH M  OOIIECTBEHHON  TMPAKTUKH, TOHUMaHHUEM
MaTeMaTUYeCKOW HaykKh Kak chepbl YeOBEYECKON IeATEIHHOCTH, 3TallOB €¢
pPa3BUTHS W 3HAYUMOCTH JUIA Pa3BUTHS ITUBHIIU3AIMH, OBJIAJICHUEM S3BIKOM
MaTeMaTHUKd W MaTeMaTHYeCKOW KyJbTypOod KaK CpEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO W HCCIEI0BATEIIbCKYIO JEATEIIBHOCTh
WHIVMBHUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yiabTaThl OCBOCHUSI MPOrpaMMbl Y4e€OHOTO TpeaMeTa
«Marematuka» XapaKTepU3yrTCs OBJIAJICHUEM YHUBEpPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vnueepcanvuvie  noznasamenvnwvie  Oeiicmsus,  obecneduusarom
Gpopmuposanue 6a308blX KOSHUMUBHLIX NpOYeccos odyyarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYJCAloujeco  Mupa,  NpUMEHeHue  JI02UYEeCKUX,
UCCIe008ameNbCKux onepayull, yMeHut pabomams ¢ ungopmayueti).

ba3oBble Jloruyeckue 1eicTBUA:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBCHHbBIE MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUN MEXIy MOHATUAMH; (POpMyIUpOBaAThH
OTpEeNeSICHUs]  MOHSATUH; yCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJlaccu(uKaluy, OCHOBaHUA UIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTEPUU
MPOBOANMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIBISATH  MaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (aKTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSX;



npeajiaraTh ~ KpUTEPUM  JJIS  BBISIBJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUN;

e JleJaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHH 10 aHAJIOTUH;

e TPOBOAWTH CaMOCTOSITEIIbHO J0Ka3aTeNbCTBA MaTeMaTHYECKUX
YTBEPKICHUH (MPSMBIE U OT MPOTHBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;

e BBIOMpaTH CcHoco0® pemreHHs ydeOHOW 3ajauu (CpaBHHUBATh HECKOJIBKO
BApHAHTOB pelICHMs, BHIOMpaTh HamboNee NOAXOAAINIUNA C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKue IeCTBUA:

e HCIOJB30BAaTh BOMPOCH KaK MCCIEAOBATENbCKUI HHCTPYMEHT MO3HAHMUS;
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIHE NPOTUBOPEUHE, MNPOOIIEMY,
yCTaHaBIMBaTh HMCKOMOE M  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHECHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTU4eCKOTro
O0BEKTa, SIBICHHSA, TWPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMH, TIPOIIECCAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIIIEHUSI M BBIBOJIBI TI0 pe3yjIbTaTaM
MPOBEICHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIIESHHUIA;

e TMPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKKE BBIIBUTAThH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora c nundgopmanueii:

e BBIABJIATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U IS PEIICHUS 3a4a4u;

e BBIOMpaTh UWH(OpPMAIMIO W3  HUCTOYHHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAIIHIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpPOBaTh MH(GOPMAIINIO, TIPEJICTABIATh €¢ B Pa3IUYHBIX (HOpMax,
WJLTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJCKHOCTD uH(pOpMaIuu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvhvie = KOMMYHUKAmMUGHble  Oelicmeus,  00ecnedusaom

copMUpoBaHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCHL.

Oo0menue:



BOCIIpUHUMATh M (OPMYJIHpPOBaTh CYKIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJly pelleHUs 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN pE3yJIbTaT;

B X07Ie 00CYKJI€HHs 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBI,
po0JieMbl, perraeMoi 3a/1aduu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOMCK
pELICHUS; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSMU JpYTUX
YYaCTHUKOB AHaiiora, oOHapyXMBaTh pa3IM4Me€ U CXOJCTBO IO3ULIUH; B
KOpPEKTHOM opme popMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIIEHWs  3aJadd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NIPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmar
BBICTYIUICHHUS C yUETOM 3a/1ay MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CorpyaHuuecTBo:

3)

NOHMMAaTh W HWCIOJb30BaTh  IMPEUMYIIECTBA  KOMaHIHOM U
WHIUBUYAJIbHOM pabOThl IPHU pEeUIEHUHU y4eOHBIX 33/1a4; IPUHUMATD LIEJb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThl, pacnpeaenaTh BUIbl paboT, J0rOBapuBaThHCs, 00CYKAAaTh MPOLIECC
U pe3ynbTar paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYIIOBBIX opMax paboThl (00CYykIeHNs, 0OOMEH MHEHUH,
«MO3TOBbIE€ IITYPMbD» W WHBIE); BBINOJIHATH CBOI YacThb padOThl U
KOOPJIMHUPOBaTh CBOM JEWCTBUS C JPYTMMH WICHAaMH KOMAaHJIbI;
OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIaJa B OOHIMI MPOAYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

Vuueepcanouvie  pezynamuenble oeticmeus, obecneuusarom

G opmMuposaHue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.
Camoopranm3amnus:

COCTaBJIATH IIJIaH, aJITOPUTM PEIICHUS 3a/1a49M, BBIOUPATH CIIOCO0 PEIICHHS
C YU4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOMU
H(pOpMaLIUH.

CaMOKOHTPOJIBb:

BJIAJE€Th HAaBbIKAMU TIO3HABATEIbHOM pediaekcuu Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUU M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJAJeTh CHOCOOAMHM  CaMONpPOBEPKH, CAMOKOHTPOJISL Tpolecca U
pe3yJibTara peleHnsl MaTEMAaTHYECKOM 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PpELICHHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OILICHMBATh COOTBETCTBHE peE3yjbTaTa LEJIW M YCIOBHUSIM, OOBICHATH
IIPUYUHBI TOCTHKECHUS WM HENOCTHKEHUS PE3YyJbTATOB JESATEIbHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETCHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPSIMAs, INIOCKOCTb.

[IpuMeEHATh aKCMOMBI CTEPEOMETPUM M CIIEICTBHUS M3 HHUX IPU PEIICHUH
r€OMETPUYECKHX 3a/1a4.

OnepupoBaTh NOHATHAMU: MMAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX
Y TTIOCKOCTEH.

KnaccuduumpoBate B3aMMHOE pPAacHOJIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh IMOHATUAMM: JABYTPaHHBIA YroJj, TPaHW JBYI'PAHHOIO YIJIa,
pedpo ABYrpaHHOTO yria; JUHEHHBIM YroJl JBYIPAaHHOIO yIJa; rpaaycHas Mepa
JIBYTPAHHOTO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIA M  HEBBITYKJIIbIHI
MHOTOI'PaHHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJABl MHOTOIPAaHHUKOB (MHMpamuaa; mpusMa,
MPSAMOYTOJIBHBIN Napaliesienunes, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpass ~ OCHOBaHUS  JUIS
KJaccUpUKauy (BBITYKIbIE W HEBBIMYKJIblE MHOTOIPAHHUKU; IpPaBUIIbHbBIE
MHOTOTPaHHUKH; MPSAMbIE U HAKJIOHHBIE PU3MBI, apalIeICUIe/bl).

OnepupoBaTh MOHATUAMHU: CEKYILAsl NIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH TPUHLIMIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/ CJIEOB.

CtpouTh ceYeHUsT MHOTOIPAaHHHUKOB METOJOM  CI€AOB, BBIIOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI
CBEpXY, COOKY, CHU3Y.

Pemarsb 3a7aun Ha HaAXOXKJEHUE T€OMETPUUYECKUX BEIMUYMH MO oOpa3uam uiu
aNropuT™MaM, NPHUMEHsSST HW3BECTHbIE AHAIMTHYECKHUE METOAbl MpH PEIICHUU
CTaHAAPTHBIX MaTEeMaTHYECKUX 3aJa4 Ha BBIYMCIECHUE PACCTOSIHUN MEXAY IBYMS
TOYKaMH, OT TOYKH JO NpSIMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIAMHUCS MPSIMBIMHU.

PemaTte 3a1aun Ha HAXOXKIECHUE FEOMETPUUYECKUX BEIMYMH MO 00pa3laM Hiu
aNropuT™MaM, NPHUMEHsS HW3BECTHbIE AHAIUTUYECKHE METOJbl TpPH PpPELICHUU
CTAHJAPTHBIX ~MAaTeMAaTMYECKUX 3aJad Ha BBIYUCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHUCS NPSIMBIMH, MEXIy HOPsIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.



Bbraucisite 00bEMBI M TIIOMIAIN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma,
napamMuza) ¢ TOpuMeHEeHHeM (OpPMyJ; BBIYHCIATh COOTHOIICHUS MEXIY
MJIOMIASIMU TTOBEPXHOCTEHN, 00BEMaMH TTOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJIOCKOCTh CHMMETPHH; IIEHTP, OCh U INIOCKOCTh CUMMETPHH (PUTYPHI.

W3Bnekath, MpeoOpa3oBBIBATh W HWHTEPIPETHPOBATH HHPOPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYCCKUX (DHUTypax, MPEACTABICHHYIO Ha YepTeKaxX U
PHUCYHKaX.

[IpumensaTe reoMeTpudeckue (akThl ISl PEIICHHS CTEPEOMETPUUECKUX
3a/1a4, MPEATNoaraonuX HECKOJIbKO IIaroB PEIICHUs, €CJIU YCIOBHS MPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpuMeHAT,  MpoOCTEHIIMEe TPOrpaMMHBIE  CPEJICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBOIUTH MpPHUMEPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B MpHpOJE M
’KU3HH, PACIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONyYCHHBIC 3HAHUS Ha TMPAKTHUKE: aHAIM3UPOBATH pPEabHBIC
CUTyalldud W TIPUMCHITh HW3YYCHHBIC IOHATHUS B MPOIIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCK CHOPMYJIMPOBAHHON TPOOJEeMBbl, MOJECIUPOBATh pealibHbIC
CUTyalliM Ha S3bIKE TEOMETPHUH, WCCICIOBATh IIOCTPOCHHBIE MOJEIH C
HCITOJTIb30BaHUEM T€OMETPUUYECKHX MTOHATHH U TEOpEeM, armapaTa aJireOpbl; pemraTh
MIPaKTUYECKHUE 3a/1a9H1, CBSI3aHHBIC C HAXOXKICHUEM I€OMETPUUYCCKUX BETUIHH.

11 KIIACC

OnepupoBaTh TOHATHAMU: IWJIMHIPUYECKAash TMOBEPXHOCTh, OOpasyroiiue
MAJTUHAPUYECKOW  TOBEPXHOCTH;  ITWIMHIAP;  KOHWYECKass  IOBEPXHOCTH,
oOpa3yrolre KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTh.

Pacno3naBath Tena Bpamenus (UIMHAP, KOHYC, cdepa u mmap).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJl BpalllEHUsI.

KnaccudummpoBats B3auMHOE pacmtoioskeHrne chephl U TUIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOH, OCHOBAHME IIAPOBOTO CIIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beraucisite  00BEMBI M IUIOIIAJA  TOBEPXHOCTEH TEN  BpAICHUSA,
T€OMETPUUYECKUX TEJ C TPUMEHEHHuEM (HopMy.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
OMHCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIH TEIO
BpAIICHHSL.

BBIMHCISATE COOTHOIIECHUSI MEXIY IUIOMAIASMHU TIOBEPXHOCTEH M 00bEMaMu
MOJO0HBIX TE.



N300paxaTh u3yyaeMble (QUIypbl OT PYKHM U C INPUMEHEHHEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbIOMHATE (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTBHIX OOBEMHBIX
¢quryp: BuI cBepxy, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAIICHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTH HH(OpPMALNIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEICTABICHHYIO Ha YepTEXKax U
PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B TPOCTPAHCTBE.

BBINIONIHATE  JEHCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOKEHUS BEKTOpa Ha YUCI0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHH 00JIaJatoT.

[IprMeHATH IpaBUIIO MapauICIEIUIICA.

OnepupoBaTh NOHATHAMU: J1EKAPTOBBI KOOPJIANHATHI B IIPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXAY
BEKTOPaMH, CKaJIsIPHOE IPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXKIY
BEKTOpPAMH, CKaJsApHOE IIPOM3BEACHUE, paACKIaAbIBaTh BEKTOpP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh IJIOCKOCTh YPABHEHHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[TpumensaTh reomeTpuueckue (aKThl JUId PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAraliuX HECKOJIBKO IIaroB PELICHMs, €CIIA YCIOBUS IIPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pewrate mpocreiimne reoMeTpUYECKUE 3a7aud Ha INPUMEHEHUE BEKTOPHO-
KOOPIHMHATHOI'O METOAA.

Pemlarp 3azauym Ha JOKA3aTelbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXO0JIeHUEe FeOMETPUUYECKUX BEJIMUYMH 110 o0pa3uaM Wi alrOpuTMaM, MpUMeEHss
U3BECTHBIC METO/bI IPU PELLICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMeHATP MpOCTEWIIHE NPOTrPaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpuBOINTH NpPUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKWU3HH, PACIIO3HABATh IIPOSIBJICHNE 3aKOHOB I'€OMETPUU B HCKYCCTBE.

[IpyMeHATh IMOJyYEHHBIE 3HAHMS HaA IPAKTUKE: AHAJIWU3UPOBATh PEaIbHBIE
CUTyallud W TIPUMEHATh HW3YYEHHBIE IOHATHS B TPOLECCE IOUCKA PEMICHUS
MaTEeMaTU4YeCKd CPOPMYIHPOBAHHON TPOOIEMBbI, MOIECIUPOBATH pealbHbIC
CUTyallud Ha S3bIKE TE€OMETPHUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIN C
MCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUHI U TEOpeM, arnapara ajareopsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIC C HAX0XKICHUEM N€OMETPUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo 4yacoB JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabnsie | IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
b K
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https://m.edsoo.ru/1¢209e37
) [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 2 | bubnuoreka [IOK
[TapamienpsHOCTB NPSMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c¢209e37
3 [leprieHAMKYAAPHOCTD NPSIMBIX U 12 bu6nuoreka [IOK
IUIOCKOCTEH https://m.edsoo.ru/1¢209e37
bu6nmmoreka [IOK
4 1 1
VYTribl MeXAY IPSIMBIMH U TUIOCKOCTSIMU 0 hitps://m.cdsoo.ru/1c209¢37
5 MHororpanHuku 11 1 brbmorexa [OK
https://m.edsoo.ru/1¢209e37
N bubmorexa [JOK
6 06 9 1
DEME! MHOTOTPAHITHIOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUEHUSI, pACCTOSHUS U YIJIbI 4 1 bubmmorexa [OK
p ’ ds A https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KoaunuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB  TeM muppoBbIE
Ne i/ P Konrpoasubie | Ilpakrunuyeckue (ubp )
MPOrpamMMbl Bceero o0pa3oBaTejibHbIE
padoThbI padoTsbI
pecypchl
bubnnorexa [JOK
! Tena Bpatenns 12 https://m.edsoo.ru/1c209e37
bubnuoreka [JOK
G 1
2 Obneme! Ten > https://m.edsoo.ru/1c209e37
bubnnorexa [JOK
1 1
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 0600IICHHE, 7 | bu6nmmorexka [IOK
CHCTEMATU3alNS 3HAHU N https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo 4yacoB DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Konrpoanusie | Ilpakruyeckue
n/n Bcero u3yyeHHs1 = o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE TOHSTHS CTEPEOMETPHH:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctBo. [IpaBuna

| Eo 5 I; . . P CVHKA | bubmmoreka [IOK

" JKEHUS Ha PUCYHKaX:
p pHcyH . https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
napajuieNbHBIX MPSIMBIX (OTPE3KOB),
CEpeIUHbBI OTPE3Ka
[TonsATHs: epecekaromecs
2 TIJIOCKOCTH, TIEPECEKAIOIIUECS TIpsiMast 1 bubmmorexa [IOK
> TP P https://m.eds00.ru/2d82a9¢99
U TIJIOCKOCTh
[TonsTus: nepecexaronmecs
3 MIJIOCKOCTH, TIEPECEKAIOIIUECS TTpsiMast 1 bubmmorexa [IOK
> 1eP P https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HAKOMCTBO C MHOTOTPaHHUKAMHU,

4 n300pakeHre MHOTOTPaHHUKOB Ha 1 bu6mmoreka [IOK
pUCYHKax, Ha IIPOEKIINOHHBIX https://m.edsoo.ru/a63959%d
yepTexax
HauanpHabie cBenieHust o Kyoe u

5 MUpaMuJie, UX Pa3BEPTKU U MOJIENN 1 bubmmorexa [OK

p XD p ) https://m.edsoo.ru/b30dff38
CeueHusi MHOTOIPaHHUKOB
bubmmoreka [IOK
6 HavanwsHbie cBeneHus 0 Kyoe u 1 1

https://m.edsoo.ru/3d8ffd32




nUpaMuJe, UX Pa3BEPTKU U MOJICIIH.
CeueHust MHOTOIPaHHUKOB

TToustre 00 akCHOMATHUYECKOM

7 IIOCTPOECHUH CTEPEOMETPHUM: AaKCHOMBI bubmorexa LIOK
P P PHIL: https://m.edsoo.ru/OccSc4fe
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
8 ocTpoe cTepeome aKcuo bubmmorexa [OK
MMOCTPOEHUH CT: METPHUU: AKCUOMBI
P P P https://m.edsoo.ru/239c¢8cb4
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
9 IIOCTPOEHUHU CTEPEOMETPHUH: AaKCHOMBI bubmmorexa LIOK
p p PHH: https://m.edso0o.ru/65¢6b106
CTEpPEOMETPUU U CIAEACTBUS U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
bubnuoreka [JOK
10 IIOCTPOEHUH CTEPEOMETPHUH: AaKCHOMBI
https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIEACTBUS U3 HUX
B3aumHoOe pacnosiokeHue NpsiMbIX B
1 IIPOCTPAHCTBE: MepeceKaroIuecs, bubnnorexa [IOK
rnapajulelIbHbIE U CKPEIMBAIOIINECS https://m.edsoo.ru/1a2520f6
MpsiMbIe
[TapannenbHOCTh IPSIMBIX U
IIJIOCKOCTEM B IIPOCTPAHCTBE:
but6mmoreka [JOK
12 rapaijienbHble IPSMBIE B
. https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; MAPAJLIEIbHOCTD TPEX
MPSIMBIX
[TapannensHOCTh IPSIMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE: bu6mmoreka [IOK
[TapaenbHOCTB IPSIMOU U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
Bbu6nunoreka [IOK
14 VYIuIBI ¢ COHAIIPABIIEHHBIMU

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




CTOpOHAMH

15 Yron Mexy npsMbIMH B bubanoreka [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yroa Mex 1y IpsIMbIMH B bubmmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapaniensHOCTh IMIIOCKOCTEH: bubmmoreka [IOK
rnapajuielIbHbIE INIOCKOCTH https://m.edsoo.ru/2e18{255
18 CBoiicTBa napasuieNbHbIX INIOCKOCTEN bubmmorexa LIOK
p https://m.edsoo.ru/e504d656
[Ipocreiimne mpocTpaHCTBEHHbIE
19 (GUTypHI Ha TUIOCKOCTH: TETPASP bubmmorexa [OK
' ’ https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnes
bu6mmotexka I[IOK
2 I1 i
0 OCTPOCHIE CEreHit https://m.edsoo.ru/1d434d0f
bu6nmoteka [IOK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbnas pabota o teme
” "[Ipsimble M TUIOCKOCTH B bubanorexa [IOK
npoctpancTse. [lapamiensHOCTh https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYAAPHOCTD MPSIMOM U
PHCH/MIEYIBD P bubmuorexa [JOK
23 MJIOCKOCTH: TIePIEHIUKYIISIPHBIC
https://m.edsoo.ru/b19f6a5d
MpsIMBIE B IPOCTPAHCTBE
4 [IpsiMble mapaiienbHele U bu6mmoreka [IOK
IEPIEHINKYIAPHBIE K INTIOCKOCTH https://m.edsoo.ru/0ac11c95
[IpsiMble mapaiienbHele U bu6mmoreka [IOK
25
MEPIIEHANKYIISIPHBIE K INIOCKOCTHA https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHANKyIIPHOCTH bubmuoreka [IOK




IPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak neprneHaAuKyIIpHOCTH bubanoreka [IOK
MPSIMOM M IJIOCKOCTHU https://m.edsoo.ru/79165d15
)% Teopema o npsmoi bubmmoreka [IOK
MEPIEHIUKYISIPHON INIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o npsimoii bubmmoreka [IOK
MEPIEHUKYISIPHON INIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bu6mmoteka LIOK
MEPIEHIUKYISIPHON INIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenuKysip ¥ HAKJIOHHBIE:
31 a(i:TOﬂfH/IGYOT IT)OLIKI/I 0 TIJIOCKOCTH bubmmorexa LIOK
P fI ’ https://m.eds00.ru/33¢477d3
paccTosiHue OT MPSMOM J10 IIIOCKOCTH
[lepnenuKynsip ¥ HaKJIOHHBIE:
32 ac}:: OﬂiI/IGYOT l;quI/I 0 TJTIOCKOCTH bubmiorexa LIOK
T
p il i https://m.edsoo.ru/66fefadd
paccTostHuE OT MPSMOM /10 MIIOCKOCTH
[lepnenuKynsip ¥ HaKJIOHHBIE:
33 a(?CTOHiI/IeyOT I;O‘IKI/I 0 IIOCKOCTH bubmiorexa LIOK
p fl ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT MPSIMOM J10 MIIOCKOCTH
[lepnenuKynsip ¥ HaKJIOHHBIE:
34 acho;[iHeYOT l;quI/I O TIJIOCKOCTH bubmmorexa LIOK
p \2,1 ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSIMOM /10 MIIOCKOCTH
35 VYTibl B IPOCTPAHCTBE: YIOJI MEXKAY bubnuoteka [IOK
MIPSIMOM M TUIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHbIH yrol, TMHEWHBIN yroi bubmuotexa [LIOK
JIBYTPaHHOI'O yIia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yTOJ, JIMHEHHBIA YTOJl bubmmoreka [JOK
JIBYT'PaHHOIO yriia https://m.edsoo.ru/c7c777ed
38 [TepnieHANKYASAPHOCTD MIIOCKOCTEM: bubnmoreka [JOK




MPU3HAK MEPICHAUKYISIPHOCTH ABYX

https://m.edsoo.ru/ec3e2da3

IIJIOCKOCTEMN
[lepneH qUKyISIPHOCTD IIJIOCKOCTEM:

39 HpIE3HaK Hef})/HCII;,I[I/IKYHﬂpHOCTI/I JIBYX bubmorexa HOK
IOCKOCTel https://m.edsoo.ru/ed9e2a8e
[leprieHAMKYASAPHOCTD IIOCKOCTEM:

40 MIPU3HAK IEPIEHIUKYISIPHOCTHU JIBYX bubmmorexa [HOK

5 https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH

41 TeopeMma o TpEx nepreHauKyIIsIpax bubmoreia HOK

https://m.edsoo.ru/e4972cdc

42 Teopema o Tp€x neprneHauKyIsIpax bubmmorexa LIOK

https://m.edsoo.ru/52188a7d

43 Teopema o TpeX nepneHauKyIsIpax bromiorexa LIOK

https://m.edsoo.ru/9f246736
KonTponbHas paboTa no temam

m "IlepnieH IUKYISIPHOCTD IPSAMBIX U bubnnorexa [IOK
wiockocteil" u "Yribel MexIy https://m.edsoo.ru/5b971ef3
MPSMBIMU U TUIOCKOCTSIMH"

[TonsiTe MHOTOTpAaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTPaHHUKA,
45 BBITTYKJIBIC U HEBBITYKJIIbIE bubamorexa [HOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: n-yrospHas Ipu3Ma; TpaHu U

46 OCHOBAHHMS MIPU3MBI; IpsIMasi U bubmuoteka [IOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TMOJIHAs TOBEPXHOCTh MPU3MBbI

47 [Tapannenenunen, npsAMOYTroJIbHBIN bubnmoreka [JOK

NapajuleJIeIuIe]] U €ro CBOMCTBA

https://m.edsoo.ru/8a7be683




[Inpamua: n-yroypHast nupamMuia,
I'PaHU U OCHOBAHUE IIUPaAMUBL;

48 OOKOBas M TOJTHASI TOBEPXHOCTh bubmiorexa LIOK
. https://m.edsoo.ru/fblcd0as
MApaMU/Ibl; IPABUIIbHAS U YCEUCHHAs
nMpamMuia
[IpaBunbHBIE MHOTOTPAHHUKHU:
MOHSATUE TPABUIBHOTO

49 MHOI'OTPaHHUKA; IIpaBUJIbHAS IIPU3Ma bubnuorexa [LIOK
U IIpaBWIbHAs MUpaMUia; IpaBUiibHas https://m.edsoo.ru/074c8865
TpeyroyibHas nupamuaa u
MPaBUJIBHBIN TETpadap; Kyo
[Ipencrasnenue o NpaBUIbHBIX

50 MII-:ororpaHHHKaX: 01:<Taaz[p, bubmiorexa LIOK

https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Ip U UKOCA3P.
CuMMeTpusi B IPOCTPAHCTBE:
CUMMETpPUSI OTHOCUTENBHO TOUKH,

51 MPSIMOM, TNIOCKOCTU. DJIEMEHTHI bu6nmmorexa [IOK
CHUMMETPHUU B IUPAMUIAX, https://m.edsoo.ru/b9e777d9
napajuiesenumneax, mpaBmIbHBIX
MHOTOTpaHHUKAX
Boruucnenue 31eMeHTOB

52 MHOTOI'PaHHHUKOB: pedpa, TuaroHasi, bubmorexa LIOK

https://m.edsoo.ru/6cdbecef
YTIIbI
[Tmomaae 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTHU MPSAMOM
53 MIPU3MBI, TUIOLIaJb OCHOBAHUMH, bubmorexa LIOK
. https://m.edsoo.ru/37d84157
Teopema 0 OOKOBO MOBEPXHOCTH
MPAMON MPU3MBI
54 [Tnomaae 6OKOBOM MOBEPXHOCTH U but6mmoreka [JOK




IIOBEPXHOCTHU IIPABUIIBHOM

MUPaMU/IbI, TEOpEMa O TUIOIIA N
OOKOBO OBEPXHOCTH YCEUCHHON

https://m.edsoo.ru/5603e30b

MTUPAMHE/TBI
55 KonrponsHas paboTa o teme bubnuorexa [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
bubnuoreka [JOK
n \
36 ouATHe 06 00bEMe hitps://m.eds00.ru/7ad0020b
\ bubmmoreka [JOK
37 O0bem mupavn e hitps://m.eds00.ru/235171b3
\ bubmmoreka [JOK
>8 O0bem mupavn e https://m.edsoo.ru/f47dfefd
. bubnuoreka [JOK
> OOBEM mHpamIE! https://m.edsoo.ru/79¢10312
\ bubmuorexa [JOK
60 OOBEM mpamIE! https://m.edsoo.ru/2faadc3f
bu6mmoteka I[IOK
1 \
6 OObeM MpHIMEI hitps://m.eds00.ru/79853608
\ bubmuorexa [JOK
62 O0bem mpu3vbI https://m.edsoo.ru/1053890
. bubmorexa [JOK
63 OObem mpHsMEI https:/m.edsoo.ru/482d3f51
64 KontponbHas paboTa o teme bubmmoreka [IOK
"O6bEMBbl MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpenue, 06061meHNe
65 cHUCTeMaTHu3aIis 3HaAHU. bubmuorexa [IOK

[Toctpoenue ceueHuii B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad




[ToBTOpenue, 06001IcHIE
cucTeMaTu3als 3HAaHUH.

66 Brluucnenue paccTosiHU: MEXY | bubnuorexa [JOK
JIBYMsI TOYKaMH, OT TOYKH J0 MPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 IJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS MPSMBIMU
67 HrtoroBas koHTpobHAs paboTa 1 bubmorexa HOK
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
CUCTEMaTHU3aLMs 3HAHUIL.
Brrunciienue yrioB: Mex
68 CermHBanmyHrMHcs{ HpHMB};MI/I, 1 buGnnorexa LIOK
. https://m.edsoo.ru/56765e8b
MEXy MPSIMOM U TUIOCKOCTHIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXKIY
IJIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I1O 63

I[TPOT'PAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne JlaTa uudposBbIe
Tema ypoka Kontposabubie | IIpakTHyeckue p
n/n Bcero u3y4yeHHs1  o0pa3oBaTeJbHbIE
padoTsbI padoThbI
pecypchbl
Cdepa u map: meHTp, pajanyc,
1 IUaMeTp; INIOMIaab IIOBEPXHOCTHU 1 buGnnorexa LIOK
P P https://m.edsoo.ru/0341bc2b
cdepsl
Bzaumnoe pacrnonoxenue chepsl u
bubnuorexa [JOK
2 IJIOCKOCTH; KacaTeNbHas MIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; mromaas chepol

3 N3o6paxkenue cdepsl, mapa Ha | bubmmoreka [JOK
iockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7f2
unuHapudeckast MOBEpXHOCTD,

4 00pa3yromue MUJINHIPUIECKOM | bubnnorexa [IOK
MIOBEPXHOCTHU, OCh LIMJIMHAPUYECKOU https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH
[ununaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yroIIas u och; ] bubnmnoreka [IOK
TUIO0MIA/1b OOKOBOM U MOJHOMN https://m.edsoo.ru/188f6216
MTOBEPXHOCTH
N306paxkenne nuamHapa Ha
mIockocT. Pa3BepTka nunuHapa.

6 CeueHus HUINH] I; (Hnocxocnio 1 bubmmorexa [JOK

S ’ https://m.edso0o.ru/016e25eb
napayuIeTbHON WU
NEePIEeHIUKYISIPHON OCH IIMIIMHAPA)
bubmmoreka [IOK
7 Konnueckas moBepxHOCTb, 1 1

https://m.edsoo.ru/c94ba09b




00pa3yrolne KOHUYEeCKOu
[IOBEPXHOCTH, OCh ¥ BEPILINHA
KOHHYECKOU ITOBEPXHOCTU

Konyc: ocHOBaHME U BepLIMHa,

bubnnorexa [JOK

8 o0Opasyromas ¥ 0Chb; IJIOIIA,

PAsyIOIas i b, fotats https://m.edsoo.ru/897dd3b2
OOKOBOM M MOJTHOU MOBEPXHOCTH
Y ceu€HHbBIH KOHYC: 00pa3yIoIie U

9 BBICOTA; OCHOBaI-}III/IH u I;OK}(,)}]Sa}I bubmorexa HOK
’ https://m.edsoo.ru/1468bab3

MIOBEPXHOCTh
N306paxeHne KoHyca Ha
riockocTu. Pa3BépTka KoHyca.

10 Ceuenust koHyca (IIOCKOCTBIO, bubmmoreka [IOK
MapasuieIbHONM OCHOBAHHMIO, U https://m.edsoo.ru/Obde1be8
TUTOCKOCTBIO, MPOXOISAIICH uepe3
BEPIINHY)

1 KomOunanus ten BpalieHus u bubnnoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIMCaHHbIA OKOJIO

2 cdepsl; cdepa, BIMcaHHas B bubnnorexa [IOK
MHOT'OI'paHHHK HJIH B TENO https://m.edsoo.ru/0b136158
BpAIICHHS

13 [TousiTue 06 06BeMe. OCHOBHBIE but6mmoreka [JOK
CBOMCTBA 0OBEMOB TeJl https://m.edsoo.ru/26a03fb7

bu6nmnorexka [IOK

14 OO0BeM HMIMHAPA, KOHYCa

HIUTIEADa, KOHY https:/m.edsoo.ru/5513d87b
bu6nmnorexka [IOK

15 O0neéMm mapa omaab che

M LLIApa H ILIOLaLe Cepl https://m.edsoo.ru/d189bde2
b K
16 [TomoOHbBIE TeNa B MPOCTPAHCTBE. nommorexa [10

https://m.edsoo.ru/810cfleb




COOTHOIICHUS MEXTY IO ITMU
MOBEPXHOCTEH, 00BEMAMHU
MMOIXOOHBIX TEI

17 KoHnTposabHas padoTa no remam bubnuorexa [IOK
"Tena Bpamenus" u "O0bembI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH U B bubnnorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubnuoreka [JOK
19 CI10’)keHME ¥ BBIYMTAHHUE BEKTOPOB
https://m.edsoo.ru/23{4f089
bubmnorexa [JOK
20 YMHOXEHHEe BEKTOpa Ha YUCIIO
MHOMCHHE BEKTOPa Ha JCi https://m.edsoo.ru/dee379eb
Paznosxenue BekTopa 1o Tpem
21 HEKOMILJIAaHAPHBIM BEKTOpam buGmorexa HOK
p pa. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenunena
Pemenne 3amay, cBI3aHHBIX C
. . bubmuorexa [JOK
22 MPUMEHEHUEM MPABUII ACUCTBUH C
https://m.edsoo.ru/5a827900
BEKTOPAMHU
KoopanHatHO-BEKTOPHBIN METOT
23 1} I/Ip eIIEHUH FCOMC”E WYECKUX bubmorexa HOK
PP p https://m.edsoo.ru/d3alfe30
3a/1a4
[IpsimoyronbHas cucrtema
24 KOOPJMHAT B IPOCTPAHCTRBE. bubmuoteka [IOK
Koopaunats! BekTopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1ayu B KOOPJMHATAX
75 Yron mexay BEKTOpamH. bubmuoteka [IOK
CxkansipHO€ MpoU3BEIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
%6 Beruncnenue yrioB Mexay bubnmoreka [JOK

MMPAMBIMU U IINIOCKOCTSAMU

https://m.edsoo.ru/8efbe78e




KonTponbHas padbora no reme

bubnuorexa [JOK

27 Bexropet i Kgop AHHATELE ! https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1

)% cucremaTtusaiys 3HaHuii. OCHOBHBIS 1 bubmuoreka [JOK
burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpeHnue, 0600IICHNE U

29 cucremaTtu3aius 3HaHuid. OCHOBHBIS 1 bubnuorexa [JOK
burypsl, paxThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd 184
TUTAHUMETPUH
IToBTOpEHME, 0000IICHUE 1

30 cucTeMaTu3anus 3HaHui. 3agauun 1 bubnnorexa [JOK
IUITAHUMETPUHA U METOIBI NX https://m.edsoo.ru/7491efe0
perIeHus
[ToBTOpenue, 060061IeHUE U

31 cUCTeMaTH3alus 3HaHul. 3a1auu 1 bubnnorexa [IOK
[UIAHUMETPUUA U METOIBI UX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpeHnue, 06001IeHNE 1

0 cucremaTtu3anys 3HaHuil. OCHOBHEIS ] bubmuorexa [IOK
¢burypsl, paxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH

bu6nmnorexka [IOK

33 Wroroas koHTposbHAs paboTa 1 hitps://m.cdsoo.rwec24dfc?

3 [ToBTOpeHnue, 0600IICHNE 1 1 bu6nunoreka [IOK
cucTeMaru3anus 3HaHUI https://m.edsoo.ru/f465d10e
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

10 KJIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
NMpOBEPAEMOro .
00pa3oBaTeIbHON MPOrPaMMBbI CpPeTHEro 00111ero 00pa3oBaHus
pe3yjabTara
7 ['eomerpust
7.1 OnepupoBaTh MOHATHAMH: TOUKA, IPsIMasi, MIIOCKOCTh
- [TpuMeHSITh aKCHOMBI CTEPEOMETPUHU U CIICACTBHS M3 HUX IPH PCIICHUH
' TCOMETPHUYECKUX 3324
3 OnepupoBaTh MOHATHSAMH: MAPAICIBHOCTh U NEPHEHIUKYISIPHOCTD
. MPSIMBIX | TJIOCKOCTEH
- KnaccuduiupoBaTs B3auMHOE PacHoNIOKEHUE MPSMBIX M IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JIBYTPAHHBIA YTOJI, TPAHU JBYTPAHHOTO YT,
7.5 pebpo IBYrpaHHOTO YIiia, IMHEWHBIM YroJl IBYTPaHHOTO yIJia, TpajaycHas
Mepa JIBYTpaHHOTO yIJia
76 OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBITYKJIBIA W HEBBITYKIIBINA
' MHOTOTPaHHHUK, 3JICMEHTHI MHOTOTPaHHUKA, IIPABUIIBLHBIA MHOTOIPAaHHHUK
7 Pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHUKOB (TMHpaMuia, MpH3Ma,
' MPSIMOYTOJIBHBIN TTapaJlIeIenunes, Kyo)
KnaccudumupoBate  MHOTOTPaHHHKH, BBIOWpas  OCHOBaHUS  JUIA
_, KIaccupUKauu  (BBIMYKJIbIE W HEBBIIYKJIbIE  MHOTOTPAaHHUKH,
' MPaBWIBHBIE MHOTOIPAHHUKH, TIPSIMBIE W  HAKJIOHHBIC IPH3MBI,
napaieIenune 1)
79 OnepupoBath MIOHATHUSIMHU: CeKyIas TUTOCKOCTB, ceueHue
' MHOTOTPaHHHKOB
710 OOBSACHATH  TPUHIUMBI  TOCTPOSHHS]  CEUEHHH  MHOTOTPAHHUKOB,
' UCTIONB3YS METO] CIIEIOB
_— CTpouTh CceYeHHS MHOTOTPAHHUKOB METOJIOM CIJIEZIOB, BBITIOJIHSITH

(BBIHOCHBIE) IJIOCKHUE YEPTEIKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:




BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemiats 3ala41 Ha HAXOXKIACHUC TCOMCTPHUICCKUX BCIUYUH I10 06pa3uaM
HIIX aJIrOpUTMaM, IPUMCHAA H3BECTHBIC AHAIUTHYCCKUEC MCTOAbLI IIPU
peiCcHUK CTAHAAPTHBIX MATCMATUYCCKUX 3aJa4 Ha BbIYUCIICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKH A0

IJIOCKOCTH, MCKAY CKPCIIHUBAIOIIUMUCA ITPIMBIMU

7.13

Pemiats 3aa4i Ha HAXOKACHUC TCOMCTPHUICCKUX BCIUMYHH I10 06pa3uaM
WM aJIrOpUTMaM, IMPUMCHASA HU3BCCTHBLIC AHAJIUTUYCCKUC MCETOAbI IIpH
PEIICHUN CTAaHAAPTHBIX MAaTCMAaTHYCCKUX 3aJad Ha BBIYHCICHHUEC YIJIOB
MCKAY CKPCIIMBAIOIIUMUCA MNPAMBIMHU, MCKIY Hp?[MOfI Hn IIJIOCKOCTBIO,

MCKAY INIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Bbraucnsate 00BEMBI M IUIOMIAMM  MMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nupammaa) ¢ IpuMeHeHHeM (OpMYJ, BEIYUCISATH COOTHOLICHUS
MEXKY IIOUIAASIMH MTOBEPXHOCTEM, o0BEMaMu MOTI00HBIX

MHOI'OI'paHHHKOB

7.15

OnepupoBaTh MOHATHSMH: CUMMETPHSI B IIPOCTPAHCTBE, LIEHTP, OCb U

IIOCKOCTb CUMMCTpPHUH, HCHTP, OChb U IINIOCKOCTb CUMMCTPUU (1)I/IprBI

7.16

W3BnekaTb, npeoOpa3oBbIBATh U HMHTEPIPETUPOBATh HMHGOPMALHUIO O
INPOCTPAHCTBEHHBIX T€OMETPHUECKUX (Urypax, IpeJCTaBICHHYI0 Ha

YepTekKaAX U PUCYHKAX

7.17

[TpumeHsTh TeoMeTpuyecKrue (QakThl AJ PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEAIOJIararoliuX HECKOJIBKO IIAaroB PELICHUsA, €CIH YCJIOBHUsA

MIPUMEHEHUS 3a/1aHbl B SIBHOH (hopme

7.18

HpI/IMeHSITL HpOCTGﬁH.IHG IIPpOrpaMMHBIC  CpCACTBA U  3JICKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUICCKUX 3aaaqd

7.19

HpI/IBO)II/ITB IpUMEPBI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIpHUpoac nu

JKU3HHU, PACTIO3HABATDH MPOSABJICHUC 3aKOHOB I'COMETPUU B UCKYCCTBC

7.20

[TpuMeHATH MONTydYeHHbIE 3HAaHUS HA MIPAKTUKE: aHAIM3UPOBAThH pPeabHbIe
CUTyalldd M TMPHUMEHSITh HW3YYEHHbIE IOHSATHUS B IIpollecce TIOUCKa
peleHus MaTeMaTHYECKU copMyIHpOBaHHON poOJIeMbl,
MOJIEJIMPOBaTh peallbHbIE CUTyallUM Ha SI3bIKE T€OMETpPHUH, MCCIIEI0BaTh
IIOCTPOECHHBIE MOJIENH C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX TOHATUH H
TeopeM, amnmnapara anreOpsl, pemarh NpakTHYeCKue 3a/1a4u, CBI3aHHbIE C

HaXO0XIACHUEM I'€COMETPUUCCKHUX BCIINYNH




11 KIIACC

Kon
MpoBepPSIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrpaMMbl CpeIHEro 001ero 00pa3oBaHusd

6

I'eomerpus

6.1

OnepupoBaTh NOHATUAMHU: LIWINHIPUYECKAs IOBEPXHOCTH, 00pa3yolne
LUIMHIPUYECKON IOBEPXHOCTH, LWIMHADP, KOHMYECKas ITIOBEPXHOCTD,
oOpasyrolue KOHHYECKOHW  IIOBEPXHOCTH, KOHYyC, cepuueckas

IMOBEPXHOCTh

6.2

Pacrio3naBats Tena BpamieHus (MUIHHIP, KOHYC, cdepa U map)

6.3

OOBACHATH CLIOCOOBI TOTYYEHHUS TEJ BPAILCHUS

6.4

Krnaccudunuposars B3auMHOE pacmnoioxeHne chepsl U MIOCKOCTH

6.5

OHCpI/IpOBaTB INOHATUAMMU: mapOBOﬁ CCIrMCHT, OCHOBAaHHUC CCIMCHTA,
BbICOTAa CCTMCHTA, HI&pOBOﬁ CJIOfI, OCHOBAaHHMEC IApPOBOTO CJI0OA, BbICOTA

IIAPOBOTO CJIOS, IAPOBOW CEKTOP

6.6

Beruncisate 00BEMBI U Iiomaiaun HOBerHOCTCﬁ TSI  BpallCHHA,

TCOMETPHUICCKUX TCJI C IPUMCHCHUECM (I)OpMy'J'I

6.7

OnepupoBaTh MOHATHSAMU: MHOTOTPAHHUK, BIHMCAaHHBIA B cdepy H
OTNMCaHHBIN 0K0JI0 cheprl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEIIO

Bpalll€HUA

6.8

BEIUHCIIATE  COOTHOIIICHMS MCXKAY IIomaiasiMu HOBCpXHOCTCﬁ n

o0BbEMaMHu HOI[O6HBIX TCII

6.9

N300paxaTs n3ydaemble QUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX

YepTEKHBIX UHCTPYMEHTOB

6.10

BbINOMHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB ITPOCTBIX
OOBEMHBIX (GUTYp: BHI CBEpXy, COOKYy, CHU3Y; CTPOUTH CEUEHUS Tel

BpalllCHUA

6.11

W3Bnekatrb, MHTEPIPETUPOBATh U TNPEoOpa3oBbIBATH HMHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypaX, NpPEICTABICHHYIO Ha

yepTekax U pucyHKax

6.12

HpI/IMeH}ITB TCOMETPHUICCKUC (baKTLI AJid pCHICHUA CTCPCOMETPUUCCKUX
3aa4, NpcArojgararommux HCECKOJIbKO IMIAaroB pCHICHUA, CCIIM YCJIIOBHUA

MIPUMEHEHUSI 3a/1aHbl B IBHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonHATh IIGfICTBPIH CJIOKCHUS BCKTOPOB, BBIYMTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpPA Ha 4YHUCIIO, OG’bﬂCHﬂTB, KakKMMH CBOMCTBAMU OHH

00J1a1ar0T

6.15

HpI/IMeHHTB IIpaBHJIO MMapaJlICJICIUIIEAAa ITPU CIIOKEHHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMH: JAEKApTOBBI KOOPJAMHATBI B IPOCTPAHCTBE,
BEKTOpP, MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroa MexXAy BEKTOpaMmH, CKalIpHOC IIPOMU3BEIECHHUE BEKTOPOB,

KOJULIMHCAPHBIC 1 KOMILIIaHAPHBIC BEKTOPbI

6.17

HaXO,I[I/ITB CYMMY BCKTOPOB U IPOU3BCACHHUE BCKTOpPA Ha 4YHCIIO, YI'ojl
MCKAY BECKTOPpaAMH, CKAJISIPHOC MTPOU3BCACHUC, PACKIIAABIBATE BEKTOP I10

ABYM HCKOJUIMHCAPHBIM BECKTOpaM

6.18

3aILaBaTI) IIJIOCKOCTh YPABHCHHUEM B IIeKapTOBOﬁ CUCTCME KOOpAHHAT

6.19

Pemats HpOCTCﬁIlIPIC TCOMCTPUUICCKHUC 3a/ladyid Ha  IIPHUMCHCHUC

BCKTOPHO-KOOPAUMHATHOI'O MCTOAA

6.20

Pemate 3amaun Ha JOKa3aTEILCTBO MAaTEMAaTHUCCKHMX OTHOIICHUM H
HaXO0XJACHHUC I'COMCTPHUYCCKUX BCIUYHH I10 o6pa3uaM WJId aJIropuTMam,
IIPUMCHA HU3BCCTHBIC MCTOABI IIpu PCUICHUN CTaHJapTHBIX

MaAaTEMaTHUYCCKUX 3a/Ja4d

6.21

HpI/IMeHHTB HpOCTGﬁH.IHG IIpOrpaMMHBIC  CPEACTBA UW JJICKTPOHHO-

KOMMYHHUKAIIUOHHBIC CUCTEMBI ITPHU PCIICHUN CTECPCOMETPUUCCKUX 3aavd

6.22

[IpuBOaUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U

JKHU3HH, PACTIO3HABATD IMMPOABJICHNUEC 3aKOHOB I'COMETPUHN B HCKYCCTBE

6.23

[IpuMeHATH TONy4EHHBIE 3HAHHWS HaA IIPAKTHKE: AHAJIW3UPOBATH
peanbHBIE CUTyallUd W IPUMEHATH U3YYCHHBIE IIOHATHUA B IPOLECCE
MOMCKA pEIIEHUsI MaTeMaTH4eCKH CQHOpPMYJINPOBAHHON MPOOIEMBI,
MOZECJIMPOBATh PEANbHBIE CUTYallUd Ha S3bIKE I'€OMETPHUM, UCCIEA0BATH
ITIOCTPOEHHBIE MOJENN C HCIIOJIb30BAHUEM I'€OMETPUYECKUX MOHITHI U
TEopeM, ammapara ajareopsl, pemarb NPaKTHYEeCKUe 3aJauu, CBSI3aHHbIE C

HaXOXJICHUEM I'COMCTPUYICCKNX BCIIMYHNH




INPOBEPSAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT COIePKAHMS

I'eometpust

7.1

OcHoBHbIE MOHATUS CTepeoMeTpuH. Touka, mpsiMasi, IIOCKOCTh, IPOCTPAHCTBO.
[lonatne 00  akCMOMAaTHMYECKOM  IIOCTPOEHUM  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMETPUHU U CIICACTBHUA U3 HUX

7.2

B3auMHoe  pacronokeHHMe NpsMBIX B IPOCTPAHCTBE:  IepeceKaroluecs,
napajjielibHble M CKpemuBaroluecs npsmele. [lapannenbHocTs OpsSMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajliesibHble MpsIMblE B  NPOCTPAHCTBE,
[apAJUIEIBHOCTh TPEX MPSMBIX, MAPALIEIBHOCTh NPSAMON M IUIOCKOCTH. YTIBI €
COHAIIPABJIICHHBIMU CTOPOHAMH, YrOJI MEXKIy TMpSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEH: MapajuienabHble MIIOCKOCTH, CBOWCTBA MapaliebHbIX
mwiockocteil. IIpocTeiine npocTpaHCTBEHHbIE (PUTYyphl HAa IJIOCKOCTH: TETpa’p,

KyO, mapajuiesenunesa, HoCTPOEHNEe CEYeHUM

7.3

[lepnieHIUKYIAPHOCTE MPSAMOM M IIJIOCKOCTH: NEPHEHAMKYJAPHBIE IPSAMBIE B
MIPOCTPAHCTBE, NPSMBIE APALIEIbHBIE U IEPIIEHAUKYIISIPHBIE K INIOCKOCTH, IPU3HAK
MEPIEHIUKYIISIPHOCTU MIPSAMOH U IIJIOCKOCTH, TEOPEMA O IIPSIMOM MEPIIEHIUKYIAPHON
IJIOCKOCTH. YTIbl B NPOCTPAHCTBE: YIroJd MEXAYy IMpsSMOM H IUIOCKOCTBIO,
JNBYTPAaHHBI YIroJI, JIMHEHHBIM yroa JBYrpaHHoro yria. Ilepnenguxkynsap u
HAKJIOHHBIE. PACCTOSHHME OT TOYKM 10 IUIOCKOCTH, PACCTOSHHE OT MHPsSMOM 10
IUIOCKOCTH, MPOEKIUs (GUIypsl HAa IUIOCKOCTh. [lepneHauKyIsipHOCTh MIIOCKOCTEH:
MpU3HAK  MEpPHeHAUKYSIPHOCTH  JBYX  Iiockocted. Teopema o  Tpex

MIEPIEHINKYIISIpax

74

[loHsATHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPAaHHHKA, BBIITYKJIbIE H
HEBBIMYKJIbIE MHOTOIPDAaHHUKH, Pa3BEépTKa MHOrorpaHHuka. I[Ipusma: n-yronpHas
pu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMasi U HAKJIOHHAs MpPU3MbI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH Npu3Mel. [lapamenenumnen, npsMOyroibHbIA apalIeIeIUIIe]]
u ero corcrtBa. [lupamuaa: n-yroipHas nupamuaa, TpaHd 1 OCHOBAaHUE ITHUPAMU/IBI,
OOKOBast ¥ TOJHAs MOBEPXHOCTh MHUPAMHJIBL, IPABUIbHAS M yCEUCHHAs! MUpaMHUIa.

OneMEHTBI Opu3Mbl MW TMHUpPAMUIBI. HpaBI/IHI:HBIe MHOI'OIpaHHUKU: TMOHATUC




IIPaBWJIBHOIO MHOTOTpaHHMKA, MpaBUiIbHAs NpPU3Ma M IpaBWIbHAas INHpaMHUIA,
IIpaBUJIbHAS TPEYTOJIbHAS MUPAMUA U MPaBUWIbHBINA TeTpasap, KyO. Ilpeacrasienne
O NPaBUIBHBIX MHOTIOIpPAaHHUKAaX: OKTajap, AOJAEKa’ap U ukocadapyrue CedeHus

IIPHU3MbI U TUPAMUBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMCETPpUA  OTHOCHUTCIIBHO  TOYKH, pr[MOfI,
IUIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B MMpaMUax, MapajuICICIUIICaax, MMPaBUJIbHBIX

MHOT'OI'paHHHKAaX

7.6

Bbluuciienue 31€MEHTOB MHOIOIpaHHMKOB: peOpa, auaroHanu, yriel. Ilnomans
OOKOBOM ITOBEpXHOCTH W IIOJHOM IOBEPXHOCTH NPAMOM MNPHU3MBI, IUIOIIAAb
OCHOBaHHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTHU MPsIMOH mpu3Mbl. [Tnomans 6okoBoi
IIOBEPXHOCTU M IOBEPXHOCTH MPABMWJIBHOM NHMpaMM[bl, TeOopeMa O IUIOUIAH

yceueHHo nupamuibl. [lonstue 06 o0beme. OObEM MUPAMUIBL, TPU3MBI

7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOIICHUS MEX Y IJIOLIAASIMU TIOBEPXHOCTEH,

00bEMaMu HOI00HBIX TEN

11 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

Hunuaapuyeckasi MOBEPXHOCTh, 00pa3yrolue IUINHAPUIECKONH TOBEPXHOCTH, OCh
WIMHJPUYECKON MoBepXHOCTH. L{unuHap: ocHOBaHMsS M OOKOBas MOBEPXHOCTH,

oOpa3syromas 4 0Ch, TUIONIAAh OOKOBOW U MOJTHON MTOBEPXHOCTH

6.2

Konnueckast noBepXHOCTh, 00pa3yrole KOHUUYECKON TOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW ToBepXxHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromias U OCh,
Ioaab OOKOBOW M TMOIHOW MOBEPXHOCTH. YCEUYCHHBIN KOHYC: oOpasyloiue u

BbBICOTA, OCHOBAHUSA U OoxoBas MMOBCPXHOCTH

6.3

Codepa u mrap: eHTp, paguyc, TMaMeTp, IUIoNaab MOBEPXHOCTH chephl. B3anmuoe
pacrionoxeHune chepsl U IUIOCKOCTH, KacaTellbHasl IUIOCKOCTh K cdepe, IUiomans
cdepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUS Ha INIOCKOCTH. PaSBépTKa HUINHApPA U KOHYCa

6.5

KomOunanmuu Tten BpalleHUss U MHOTOIPaHHUKOB. MHOTOrpaHHMK, OIKCAHHBIN

OKOJIO C(I)epBI, C(pepa, BIIMCAHHAA B MHOT'OT'PAHHUK, UJIN TCJIO BPpAllICHUA

6.6

[Tonsitue 06 oO0beme. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 oOBEMe
MPSIMOYTOJIBHOTO Tapajuiefienumnena u ciaeAactBus u3 Hee. OObEM IUIWHIpA,

KoHyca. O0BEM mapa u miona s chepsl




[MomoOusie Tema B mpoctpaHcTBe.  COOTHOMIGHWS  MEXKIY — IUIOMIAISMH

o7 HOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TeEN
6.8 Ceuenus uuiauHzapa (mapauleIbHO U IMEPHEHAUKYISIPHO OCH), CEUYEHHUs KOHyca
. (mapasuienbHOE OCHOBAHMIO U NMPOXOJISILEe Yepe3 BEPUIMHY), CEUCHHMS 11apa
BexkTop Ha muockoctu M B mnpoctpaHcTBe. CI0XKEHHME U BBIYMTAHHUE BEKTOPOB.
6.9 VYMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noikeHne BEKTOpa MO TPEM HEKOMIUIaHAPHBIM
' BekTopaMm. IlpaBwio napamnenenunena. PemeHue 3amad, CBS3aHHBIX  C
IIPUMEHEHUEM IIPaBUJI IEUCTBUI C BEKTOpaMH
[TpsimoyronbHast cucrteMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTsl BekTOpa.
6.10 [Tpocreiiiie 3agaun B KOOpAMHATax. YTroyl Mexay Bekropamu. CxkaispHoe

IMPOU3BCACHUC BCKTOPOB. Brrancnenue YIJIOB MCKAY MNPSAMBIMHA U IIJIOCKOCTSMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIpHU PCHICHUHU I'COMCTPHYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3BOBATEJIBHOMI
IMPOTPAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBAHUSA K IPEAMETHBIM Pe3yJIbTATaM OCBOEHUS
MPoBePSIeMOro OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMbl CPeHEro 001ero
TpeOOBaHUA oOpa3oBaHus

Brnagenne meromamm J0Ka3aTeNbCTB, AITOPUTMaMHU pELICHUs 3a]ad;
yMeHHe (HOpPMYIHpPOBATH M ONEPUPOBATH TOHATHUSIMH: OTPEICIICHUE,
aKkCHMOMa, TeOopeMa, CJEACTBUE, CBOWCTBO, MPU3HAK, J0KAa3aTEIbCTBO,
PaBHOCHIILHBIC OPMYITUPOBKH; IIPUMEHSTh UX; YMEHHE (OPMYITHPOBATH
o0paTHOE W MPOTHUBOIIOJIIOKHOE YTBEPXkACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPHPHUMEPHI, HCHOJIB30BATH METOJI MAaTEMaTUYECKON HWHIYKIUU;
MPOBOJUTH  JOKA3aTEJIbHbIE PACCYKIEHUA NpU PEIICHUH 3ajad,
1 OLICHUBATh  JIOTUYECKYK)  NPAaBWIBHOCTb  PACCYXKICHHUI;  yMEHHUE
ONEepUpPOBATh MOHATHUSAMU: MHOKECTBO, MOJMHOYKECTBO, ONEpaluu Haj
MHOKECTBAMH; YMEHHE MCIIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
arrapar Ui ONMCaHUs peaJIbHBIX IIPOLIECCOB U SIBJICHUM U NPU PELLIECHUU
3a7a4, B TOM UHCIE U3 JPYrUX YYEOHBIX TIPEIMETOB; YMEHHE
OTIepUpPOBaTh MOHATHIMHU: Tpad, CBI3HBIN rpad, AepeBo, UK, Trpad Ha
IJIOCKOCTH; YMEHHUE 3a/laBaTh M OMNHUCHIBATh Tpadbl pPa3TMUHBIMU

crioco0aMu; UCTIONIb30BaTh rpadbl MpH peLIeHNnH 3a1a4

YMeHue omnepupoBaTh MOHSATUSMHU: HAaTypalbHOE YHCIO, IEN0e YHCIIO,
CTETICHb C IIeJIBIM MMOKa3aTeeM, KOPeHb HATypaIbHOW CTEICHHU, CTEIICHb
C paluoOHaIbHBIM  TIOKa3aTelleM, CTeNeHb C  JCHCTBUTEIHHBIM
mokaszareneM, JorapudM YHCIa, CHHYC, KOCHHYC M  TaHTEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK IO MOMAYNI0, PAlMOHAIBHOE YHCIIO,
HppALMOHAIBHOE  4YMCJIO0,  MHOXECTBAa  HATypaJbHBIX,  LEIBIX,
2 palMoOHAaNIbHBIX, JCWCTBUTENBHBIX YHCET; YMEHHE HCIIOIbh30BaTh
IpU3HAKHU OCIUMOCTH, HanMEHBIITNN O6H.[PII>1 JCIINUTECIIb U HAWMCHBIICC
ofriee KpaTHoe, anropuT™ EBKIna mpu pelieHnu 3aaad; 3HaKOMCTBO C
Pa3sInIHBIMHU ITO3UIITUOHHBIMHU cucreMamMu CUMCIICHU, YMCHUE
BBHITIONHATh BBIYHMCICHUE 3HAYEHHWH W MPeoOpa3oBaHUS BHIPAKECHHUH CO
CTeneHsMH | Jiorapudmamu, mpeodpa3zoBaHus APOOHO-PAMOHATBHBIX

BI)Ipa)I(CHHI;'I; YMCHHUE OICPpUPOBATh HOHATUAMMU: IIOCICAOBATCIIBHOCTD,




apupmeTHyecKast nporpeccus, reoMeTpHuyecKas nporpeccus,
OECKOHEUHO YObIBaloIlas TIeoMEeTpUYecKas IpOrpeccus; yMEHHe
3aJ1aBaTh MOCJIE0OBATEIBLHOCTH, B TOM YHCJIE C IOMOUIbIO PEKYPPEHTHBIX
¢dbopMys; yMEHHE OIEpUPOBaTh MOHATHAMHU: KOMILIEKCHOE YHUCIIO,
COIPSIKCHHbIE KOMIUIEKCHBIE YHMCIIA, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, (¢GopmMa 3alMCH  KOMIUIGKCHBIX 4Hcend (reomMeTpuueckas,
TPUTOHOMETpUYECKass ¥  anreOpanyeckas); yMETb HIPOH3BOJIUTH
apupMeTHUeCKre IeHCTBUS C KOMIUICKCHBIMH YHUCIIAaMH; TMPHUBOJUTH
IpPUMEPbl  HCHOJb30BAHMSA  KOMIUIEKCHBIX  YHCEN;  OIEepUpOBaTh
HOHATHSIMM:  MaTpuua 2X2  u  3x3, omnpeaenuTesb  MaTpHllbl,

FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

VYmenue OICpUpOBaAThH IMOHATUAMU: PALNUOHAIBHBIC, HPpalWOHAJILHBIC,
II0KAa3aTCIIbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘IeCKI/Ie, TPUT'OHOMETPHYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HNX CHCTCMbI, YMCHHC OICPHUPOBATH
IIOHATHUAMU: TOXIACCTBO, TOXICCTBCHHOC npeo6pa303aHI/Ie, YpaBHCHHE,
HCPaBCHCTBO, CHUCTEMaA ypaBHeHl/If/'I N HCPABCHCTB, PaBHOCUJIBHOCTH
ypaBHeHHﬁ, HCPaBCHCTB MU CHUCTEM; YMCHHC pCIIaThb YpPABHCHUA,
HCpPaBCHCTBA W CUCTEMbI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCPABCHCTBA HW CHUCTEMbI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IJId PCIICHHUA MATCMAaTHUYCCKHUX

3a/1a4 ¥ 3aja4d U3 Pa3IMYHbIX 00JIacTell HAyKU U pealbHOM JKU3HU

YMeHue onepupoBaThb MOHATUAMH: (YHKIMS, UYCTHOCTh (YHKIIMH,
NEPUOUYHOCT (PYHKIUH, OIPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (YHKIUU, HauOOJblllee U HauMEHbIIIEe 3HAUECHUS
(GYHKIMU Ha MIPOMEXYTKE, HEMpepbIBHAS (DYHKIIMSI, ACUMIOTOTHI rpaduka
(GbyHKIMH, TiepBas U BTOpasi MPOU3BOAHAs (YHKIIMH, T€OMETPUUYECKUMN U
¢u3nyeckuif CMbICT TPOU3BOJHON, IepBOOOpa3Has, ONpeIeNCHHbIH
WHTErpajl, yMEHUE HaXOAWTb aCUMIITOTHI Tpaduka (yHKUUU; yMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IPOM3BEACHMS, YAcCTHOIO W
KOMITO3UIIMU (DYHKIUH, HAXOAUTh YpaBHEHHME KacaTelbHOW K rpaduky
(GyHKIMU; YyMEHHE HaXOJIUTh MPOU3BOJHBIC SJIEMEHTAPHBIX (YHKIIMMA;
YMEHHE UCIOJb30BaTh IPOU3BOJHYIO [UIsl HUCCIENOBaHUS (YHKIUH,
HaXoAWTh HauOONbIIME W HAMMEHBIINE 3HA4YeHUs (DYHKIMIA; CTPOUTH
rpadUKd MHOTOYJIEHOB C HCIOJb30BAaHUEM afmapara MaTeMaTHYecKoro
aHaJIM3a; NPUMEHATh IPOU3BOJHYIO JUISI HAXOXACHHUS HAWIy4IIEero

peuiCHrd B MPHUKIAAHBIX, B TOM YHCJIC COLHAJIbHO-DKOHOMHWYCCKUX U




(bu3MUeCKUX 3a7a4ax; HaXOIUTh TUIOMATH U 00bEMBI (PUTY C TIOMOIIBIO
WHTETpaia; MPUBOJUTH MPUMEPHl MATEMaTHYECKOTO MOJCITUPOBAHUS C

MOMOIIBI0 AU PepeHIINATHHBIX YPABHCHHIA

YMeHue omepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GyHKIMS, KOMITO3MIUS (QYHKIMH, JUHEeWHas (QyHKUus, KBaapaTHYHAs
GbyHKIHA, paloHagbHas byHKLUS, CTENEHHAs byHKuus,
TpUTOHOMETpUYecKkne (QyHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢GbyHKIMK, TOKa3aTenbHas M Jorapugmuueckas (yHKIHU; YMEHHE
CTPOUTH TpauKH H3yYCHHBIX (DYHKUUWH, BBITOTHATH NPEOOpa3OBaHUS
rpaduKoB (GyHKIHH, UCTIOIB30BaTh TPAPUKH JJIsl U3y4EHHsI TPOIIECCOB H
3aBUCHMOCTEH, MPH pPEIICHUU 3a1ad U3 JAPYTUX Y4YEOHBIX NMPEIMETOB M
3a7a4 U3 peaibHOW JKU3HU; BRIpaKaTh (POpMyIaMHu 3aBHCUMOCTH MEXIY
BEJIMYMHAMHU; HCIIOJb30BaTh CBOWCTBA M Tpapuku (QYHKIUH s
peleHus ypaBHEHH, HEPABEHCTB M 3a/1a4 ¢ IapamMeTpaMu; n300pakaTh
Ha KOOPIMHATHON IUIOCKOCTH MHOXKECTBA pEIICHHH ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/laddl pa3HbIX TUIIOB (B TOM YHCIE HaA
MPOLEHTHI, JIOJM U YacTH, HA JBWXKEHHE, pabOTy, CTOMMOCTb TOBapoOB U
YCIIyT, HaJIOTH, 33J1a4i U3 00JIaCTH YNPaBIEHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BbIPRKEHUS, YpaBHEHHs, HEPaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3a/a4d, MCCIENOBATh IOJyYEHHOE PELICHHE U
OLIEHUBATh MPaBAONOAOOHOCTh pE3yJIbTaTOB;, YMEHHE MOJEINPOBAThH
peanbHble CUTyallMH Ha $3BIKE MATEMAaTHUKH; COCTABIISTh BBIPAKECHMS,
YpaBHEHUS, HEPABEHCTBA U HUX CHUCTEMBbI II0 YCIOBHIO 3aJa4yH,
HCCIIEI0BATh IIOCTPOEHHBIE MOJEIM C MCIONb30BAaHUEM ammapara

anreOpbl, THTEPIPETUPOBATD MOJIYYEHHBIH pe3yIbTarT

YMeHne oneprupoBaTh MOHIATHAMU: CpeHEe apru(pMeTHIecKoe, MeInaHa,
HauOosplllee W HauMEHbllee 3HA4YeHHs, pa3Max, JUcHepcus,
CTaH/JapTHOE OTKJIOHEHHWE YHCIOBOTO HaOopa; yMEHHE W3BJIEKaTh,
UHTEPIpPETHpOBaTh HMH(OpPMAIMIO, TPEACTABICHHYI0O B TaOiHMIax, Ha
IrarpaMmmax, rpadukax, OTpaXkaroIylo CBOMCTBA peabHBIX MPOIECCOB U
SIBJICHUI; TIPEICTABIATh HH(OPMAIIMIO C TIOMOIIBIO TAOJIHIl M AUArpaMM;
WCCIIeIOBaTh CTAaTHCTUYECKHE JaHHBIC, B TOM YHCIIE C NPHUMEHEHHEM
rpaduUecKuXx  METOJ0B U  JJIEKTPOHHBIX  CPEACTB; TrpaduyecKku
UCCIIeIOBaTh COBMECTHBIC HAONIONEHHMS C TOMOLIBIO  JHarpamm

paccerBaHus U JIMHEHHOW perpeccuu




YMeHue oInepupoBaTh NOHATHUSAMHU: CIyYaWHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIyYalHOTO COOBITUS; YMEHHE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpaUYeCKUX METO/I0B; MPUMEHSThH
(GopMyJbl CIIOXKEHUS M YMHOXEHMs BeposATHOCTEeH, (Gopmyily MOIHOM
BepOsATHOCTH, (popmyny beprymmm, komOuHaTOpHBIE (GaKThHl U HOPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEabHBIX COOBITUH; yMEHHE OIEepUpOBaTh
MOHATUSIMH: CIIydaiiHass BEIMYMHA, PpACIpEIeICHUE BEPOATHOCTEH,
MaTeMaTHYeCKOoe OXXMIaHHWe, AMCIEPCUs U CTaHIApTHOE OTKIOHEHHE
cllyyailHOM BeIMYUHBI, (YHKLUUU pACHpElesIeHUs] U  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO W HOPMAJIBHOTO paclpeesICHUN;
YMEHHUE HCIIOJIb30BaTh CBOMCTBA M3Y4YEHHBIX paclpeesieHu Juls
pelieHus 3a/1a4; 3HAaKOMCTBO C MOHATHSIMH: 3aKOH OOJIBIIMX YHCEl,
METO/bl BBIOOPOYHBIX MCCIIEOBAHUM; YMEHHE INPUBOIUTH IPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSIX; YMEHHUE ONEpUPOBATh MOHATUSAMH: COYETaHUE, NIEPECTAHOBKA,
YHCIIO COYETaHWid, YHCIO TepecTaHOBOK; OuHoM HploTOHa; ymeHue
IPUMEHATh KOMOMHATOPHBIE (PaKThl M PACCYXKIECHUS JJIS PELIeHus 3ajay;
OLICHUBATh  BEPOSTHOCTH  pEATbHBIX  COOBITHIA; COCTaBIISITh

BEPOSTHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH ITOJIYYEHHBIN PE3YJIbTAT

YMeHHne onepupoBaTh IOHATUSMH: TOYKA, TMpsAMas, IIJIOCKOCT,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yrja, IUIOCKUH  yrod,
JBYTpaHHBIA yroJl, TPEXI'PaHHBIA YToJ, CKpEUIMBAIOLIUECsS TMpsSMBbIE,
MapaJuIeIbHOCTh U NEPHEHAMKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIy MNPAMBIMH, YIOJd MEXAY NPSMOM M IIOCKOCTBIO, YroJI MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKU JI0 IFIOCKOCTH, PACCTOSTHUE MEKIY
MPSIMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHM; YMEHHE MCIOJIb30BaTh MIPH
peleHNH 3ajad U3ydeHHbIE (PAKTBI M TEOpPEMbl INIAHUMETPUHU; YMEHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOUTH
MAaTeMaTHYECKUE MOJEIHU C IMOMOIIBI0O TI'E€OMETPUYECKUX IOHATUH U

BCJIMYHH, PCIIAaTh CBA3aHHBIC C HUMHU MMPAKTHUYCCKUC 3aJa4n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOLIAAb (QUIYpBl, 00bEM (UTYPHI,
MHOTOTPaHHUK, IPaBUJIbHBI MHOTOTPaHHUK, CEYEHHUE MHOTOTPAHHMKA,
KyO, mapajuienenunesa, NpusMa, OUpaMuja, (urypa U NOBEPXHOCTH
BpallleHHs], IUIUHJIpP, KOHYC, map, cdepa, Miomaas chepbl, MIonaab
MOBEPXHOCTU MHUPaMU[IbI, NMPHU3MBI, KOHyca, LUIMHIpPA, 00BEM Kyoa,

MPSIMOYTOJIBHOTO TapajuleNienunea1a, MUpPaMHIbl, MPU3MBbI, LWIMHIPA,




KOHYCa, Il1apa, pa3BepTKa MOBEPXHOCTH, CEUECHMS] KOHYCA M ILIMJIMHJPA,
MapajyieJbHblE OCH WM OCHOBAaHUIO, CEUYEHUE 1Iapa, IJIOCKOCT,
Kacaromascs cgepsl, UIUHIPA, KOHYCA; yYMEHHE CTPOUTH CEUCHUE
MHOTOTpaHHHUKa, N300paxaTb MHOTOTPAHHUKH, GUTYPHI U MOBEPXHOCTH
BpAIlIEHUsI, UX CEUEHUS, B TOM YHCJIE C IOMOUIBIO MIEKTPOHHBIX CPE/CTB;
yYMEHHE NMPUMEHATh CBOMCTBA r€OMETPUUECKUX (DUTYP, CAMOCTOSITENEHO
(bopMyIHpOBATH OIpENENIEeHUs] U3y4aeMbIX (UTYp, BBIABUTATh TUIOTE3bI
O CBOMCTBax W MpH3HAKaX reOMETPUYECKUX (UTYp, 00OCHOBBIBATH WU
ONpoBepraTb MX; YyMEHHE MPOBOAUTH KiIacCUPUKAUIO GUTryp MO
pa3IUYHbIM TPU3HAKAM, BBIIOJIHATH HEOOXOIMMBIE JIOTOJIHUTEIIBHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh TMOHATHSAMH: JIBIDKEHHME B  IMPOCTPAHCTBE,
napajuleNbHbIM MepeHoCc, CUMMETPHsSI Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MMOBOPOT, MpPeoOpa3oBaHWE IMMOAO0OWS, TMOAO0HBIE (UTYPBI, YMCHHE
pacro3HaBaTh paBHbIE U MOAO0OHBIE (UTYpPHI, B TOM 4YHCIE B IPHUPOJIE,
HCKYCCTBE, ApXUTEKTYPE; HCIOJIb30BaTh T'€OMETPUUYECKUE OTHOIICHHS
MpU pEeHIeHUH 3a]1a4; HAaXOJUTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIomaab, OOBEM) MPU PEIICHHH 3aJad M3 APYTUX Yy4eOHBIX
MPEAMETOB U U3 PEANbHOW JKU3HHU; YMEHHUE BBIUUCISATH T€OMETPUUECKUE
BEJIMYUHBI (IJIMHA, YTOJ, IUIONIaJb, OOBEM, ILIOMIATh MOBEPXHOCTH),
WCIONIB3YSl M3YYEeHHbIE (OPMYIbl MU METOMABI, B TOM 4YHCIE: IJIOLIAIb
MOBEPXHOCTU MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIHHAPA, TUIOaAb cepsr;
00BEM Ky0a, MPSMOYTOIBHOTO Mapajlieienurnea, MUPaMuIbl, TPU3MBI,
UUJTUHIpA, KOHYCa, IIapa; yMEHHE HaXOJIUTh OTHOIICHHE OO0BEMOB

MOJOOHBIX (Uryp
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YMmenue OIICpHUPOBATH NMOHATUAMU: IPAMOYTOJIbHAA CUCTCMa KOOPAUHAT,
BCKTOP, KOOpAWHATBI TOYKH, KOOPAMHATBI BCKTOpPA, CyMMa BCKTOPOB,
NPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3JIOKCHHUEC BCKTOpa II0 6a3Hcy,
CKaJIApHOC IIPOM3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpPAaMH; YMCHHEC HUCIIOJb30BATH BCKTOpHBIﬁ u KOOp,Z[I/IHaTHHﬁ METOJ
IJid peHICHUSA TCOMETPUUYCCKUX 3aJdad W 3aJad JpYrux y‘-Ie6HI)IX

MIPEIMETOB
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YMeHne BBIOMpATh TOAXOASAIIMA METOA JUIsl pEIIeHHs 3a7adu,
MOHMMAHHUE 3HAYUMOCTH MAaTEMaTUKH B HW3YYEHUU NPUPOAHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SIBJICHWW;, yMEHHE pPacliO3HaBaTh

NPOABJICHUC 3dKOHOB MATCMATUKKU B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIPUMCPBI MAaTCMaTHYCCKUX

MaTeMaTHYECKOU HAyKH

OTKPBITHI

pOCCUICKOM

u

MHUPOBOH




IHHEPEYEHDb 9JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMbBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3J1eMeHT COAePKAHUS

Kon
1 Uucna v BBIYMCIICHUS
1.1 Harypanbnsle u neinsle yncna. [Ipu3sHaku 1e1MMOCTH LEIIbIX YUCEel
12 Parmonanbupie  uncna. OOBIKHOBEHHBIE U JECATUYHBIC JIPOOW, TIPOIICHTHI,
' OeCKOHEUHBIE TEPHOANYECKHE IpOOH
13 ApudmeTrdecknii KOpeHb HATypalbHOUW creneHu. [IeicTBus ¢ apudMETHISCCKUMHU
' KOPHSIMHU HaTypaJbHOM CTETICHU
14 Crenens ¢ nenbiM nokasarenaeM. CTeneHb ¢ pauoHaIbHBIM MOKa3aTeneM. CBolcTBa
' CTEIEeHU
15 CuHyC, KOCHMHYC M TaHITE€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JleciTuuHbIe U HATYpalbHbIE JTOrapUPMbI
JleiictButensubie  yncia. Apudmernyeckue omnepanuu ¢ JCHCTBUTEIHHBIMU
1.7 yuciaamu. [IpulamkeHHbIC BBIYUCICHUS, TIPABUIIa OKPYTICHHUs, TPUKUJIKA U OI[EHKa
pe3yibpTaTa BEIYACICHUN
1.8 [Ipeobpa3oBaHue BeIpaskeHUI
1.9 KommiekcHbie uncia
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 [enble u qpoOHO-palliOHANIEHBIE YPABHEHHUS
2.2 HppaumonanbHble ypaBHEHUS
23 TpuroHomeTpuuecKke ypaBHEHHUs
24 [TokazarenpHbIC U TOTapUPMUUECKUE YPAaBHEHUS
2.5 [enbie u ApoOHO-pallMOHATEHBIE HEPABEHCTBA
2.6 HppannoHaibHbie HEpaBEHCTBA
2.7 [TokazarenpHbIE U JOorapupMHUECKHIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
29 Cuctembl U COBOKYITHOCTH YPAaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucCTEMBbI IMHEMHBIX YpaBHEHUN. OnpeaenuTenb MaTpUIbI




3 OyHKIMH U TpadhuKu
31 @Oynkius, crnocodsl 3amanus QyHkuuu. ['paduk dysxmum. B3ammuHo oOparHbie
' ¢ynkuuu. YetHble u HeueTHbIE GyHKIMU. [leproaunueckue GyHKINU
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHMM Qynkuun. Hymu ¢yskuumm.
32 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIIHUH.
' Maxkcumymbl 1 MUHUMYMbl (pyHKiuu. HambGonbliee M HamMmeHblllee 3HauCHUE
(GyHKINU Ha IPOMEXKYTKE
33 CrenenHasi (QyHKIMS C HaTypaJbHBIM M IEJbIM MOKaszareinem. E¢ cBoiicTBa u
' rpaduk. CBoiicTBa U TpauK KOPHS 1-0i CTETIeHH
34 Tpuronomerpudeckue GpyHKIUHN, UX CBOWCTBA U rpauKu
3.5 IToka3zarenbHas u Jorapupmuueckas GyHKLUUHU, UX CBOWCTBA U Ipaduku
16 Touku paspeiBa. Acumnrorel rpaduxkoB ¢ynkuuid. CoiictBa  (GyHKIUH,
' HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnemoBarenbHOCTH, CIIOCOOBI 3a/1aHUS ITOCIIE0BATEIBHOCTEH
3.8 Apudmernaeckas u reomerpuyeckas nmporpeccun. opmysa CI0KHBIX TPOLEHTOB
4 Havana maremarnueckoro ananmsa
4.1 [TpouzBonnas pynkuuu. [Ipon3BoHbIE FI€eMEHTAPHBIX (DYHKIHUI
[IpumeHeHne NpPOM3BOJHONW K HCCIEAOBaHHIO (YHKIUN Ha MOHOTOHHOCTb W
4.2 sKcTpeMyMbl. Haxoxaenue HanOOJbIIEro U HAUMEHBILEro 3HaYeHUs (YHKLIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. Uurerpan
5 MHosxecTBa 1 JIOTHKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. [luarpammsl Oiinepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIE ¥ TNTIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpallleHUS




7.5

KoopauHatsl 1 BEKTOpEI




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Maremaruka: anre6pa u Hadyajia MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus. 10-11 knacc. Aranacsan JI.C., byry3os B.®., Kagomues C.b. u ap.

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemieHne»

METOAUYECKHUE MATEPHUAJIbBI IJ1A YUUTEJIA
Meroanueckue pekomengauuu. 'eometpus. 10-11 kiaccerl (K yaeOHUKY

Artanacsa JI. C. u ap.) M.: IIpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
UHTEPHET
http://school-collection.edu.ru
http://wmolow.edu.ru
http://fcior.edu.ru
http://www.numbernut.com/
http://www.math.ru
http://www.int.ru
http://sbiryukova.narod.ru
http://www.fipi.ru/
https://math-ege.sdamgia.ru
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