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HOACHUTEJIbHAS 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTaHAapTa CPEIHEro OOIIEro 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIABISIEMBIX K
MaTeMaTH4YeCKOMYy OOpa3oBaHUI0, W TPAIUIUNA POCCHICKOrO 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMU OCHOBY JIJII CaMOpPA3BUTHUS M HEMPEPHIBHOIO 0Opa3oBaHMUS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOT'O Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEOMETpHM Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHMsi OOYCIOBIIEHA NPAKTHUYECKOH 3HAYMMOCTHIO METANpEeIMETHBIX |
NPEIMETHBIX PE3YJbTaTOB OOYyUYEHHS TE€OMETPUU B HAIPABICHUH JUYHOCTHOTO
pa3BuTHs OOydaromuxcs, ¢GopMUpoBaHUS (YHKIIMOHATHLHONM MaTeMaTHIeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYTrUX YUYeOHBIX AUCIMIUIMH. Pa3BUTHE Y 00ydYaromuXxcs
NPaBHIBHBIX TPEJCTABICHUNA O CYIIHOCTH WM IPOUCXOXKICHHH T'€OMETPHUYECKHX
aOCTpaKIii, COOTHONICHUH PEATBHOTO0 W HWIACATHHOTO, XapakTepe OTPaAKEHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CHCTEME HayK U POJIM MaTEMAaTHYECKOTO MOJICTUPOBAHUS B HAYYHOM
NIO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOT'O MHPOBO33PCHHSI
yUaluxcs, a TaKKe KauyeCTB MBINUICHUS, HEOOXOMMMBIX JUIsl aJanTarii B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OMHMM W3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHusA, TaK Kak OO0ECHeYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK M TYMAaHUTAPHOM.

Jlorndyeckoe MbIieHHe, (HOPMHUPYEMOE TPH HM3YYCHHH OOYYarOIIMMHUCS
NOHATUHHBIX OCHOB T€OMETPHUHU U TIOCTPOCHUH IIETIOYKHU JIOTHUECKUX YTBEP)KICHUN
B XOJIE pEHICHUS TEOMETPUYECKHX 3ajJad, YMEHUE BBIABUTATH M OMPOBEPTaTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX ACSATENbHOCTH 4YeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
POCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COMHAIbHOrO ObITHs, Qopma
OTpaXEHUSI OKPYKAIOIIET0 MHPA, YCJIOBHE YCIICITHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl  JICUCTBUTENBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBCHHBIMU
oOpazamMu OOBEIUHSAET pa3Hble BUABI y4eOHOM U TPYIOBOM NESITEIHLHOCTH,



SBIISICTCS. OJHUM W3 TMPO(ECCHOHATHHO BaXKHBIX KAaueCTB, MOITOMY aKTyajlbHa
3amadya (QopMUPOBaHHUS Yy OOYyYaroUUMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHusi mporpammbl yueOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPAa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHenU(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAODKEHNs 00pa30oBaHMsI
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro oOIiero odpaszoBanus. Takum oOpa3om, oOyyaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIyOOKO, €Clid B JajJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTikeHrne UenM OCBOEHHS MpPOrpaMMbl OOECIIEUMBAETCS PEHICHUEM
COOTBETCTBYIOIIMX  3adad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAaK YacTH MHPOBOUH

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupOBaHHE TPEICTABICHUS O MHOTOIPAaHHUMKAX W TeJaxX BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEISX, MO3BOJSIONUX OMHUCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

o (opMUpOBaHME YMEHHS pACIO3HABATh Ha 4YepTexkax, MOAEIAX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJCHUE METOJAMH PEIICHMsS 3a/lady Ha MOCTPOCHUS Ha M300pa)KEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE yMEHHUS ONEPUPOBATh OCHOBHBIMH TIOHSTHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMupoBaHne yMEHHS TPOBOAUTH  HECIOXKHBIE  JIOKa3aTelIbHbIC
paccyXKJIeHusi B XOJAE pELICHUS CTEPEOMETPHUYECKMX 3aJad M 3aJad C
MIPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE  HWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarmuxcs, TMO3HABATEIbHOM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBanue (GyHKIIMOHATIBHON I'PaMOTHOCTH, pEJIeBaHTHOM
reOMETpUU: yMEHHE PACIO3HABAaTh IMPOSBICHUS TE€OMETPHUUECKHUX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEW B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPH U3YUYEHUU IPYIHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMyIMpOBaTh HX HaA S3bIKE
reOMETPUHU U CO3/1aBaTh F€OMETPUUECKHE MOEINHU, IPUMEHITh OCBOSHHBIN
reOMETPUYECKUI anmapaTr Uid pPElIeHUs MPaKTUKO-OPHUEHTHPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOIYYEHHBIE PE3YIbTATHI.

OTAnuuTenbHON OCOOEHHOCTHIO MPOTrpaMMBbI SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEpEOMETPUU B HayaJe €ro M3yuyeHus 3ajJay, pelaeMblX Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMSI, U OIpeleIEHHBIM 00pa3oM OpraHu30BaHHasi paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOIO
MBILUIEHUS, CTUMYJIMPYET MPOTEKaHWE MHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipenmourenue oTAAETCSA HATISIAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
NPAaKTHUYECKON JeATeNbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX IPEICTABICHUMN Yy
yyaluxcss B Kypce CTEpEOMETpUU MPOBOJUTCS 3a CUET pelleHHs] 3ajad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX  0O0pa3oB M  3aJady HA  ONEpPHPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJasiAHOCTH, MBICJIEHHOTO U3MEHEHHSI €r0 UCXOAHOTO CO/IEP KaHMUS.

OcHoBHBIE copepskarenbHble TUHUA Kypca «l'eomerpun» B 10-11 kimaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BexTopsl 1 KoOpAMHATHI B pocTpaHCTBEY. DopMUpoBaHHE JTOrMUECKUX YMEHUI
pacnpezensieTcss He TOJbKO IO COJEp)KaTeNbHBIM JIMHUSAM, HO M MO rojaaMm
oOy4YeHHs Ha YPOBHE CPETHEro 001Iero 00pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacupeldeNnEéHHbIM 10 TojaM oOydyeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHHE TIE€OMETPUUYECCKUMHU
HNOHSTUSIMU M HAaBBIKAMH OCYILECTBIISUIOCH MOCJIEIOBATENBHO M MOCTYNATENBHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yrayouiss e€, o0pa3ys MpoyHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reomerpun orBoauTcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Hezento B 11 kacce, Bcero 3a aBa roja o0yuenus - 102 yueOHbIX yaca.
COJAEP)KAHUE YYEBHOI'O KYPCA



10 KJIACC

I[IpssMbIe ¥ MIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEPEOMETpPUU. Touka, mOpsiMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHOe pacnonoxeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKarOLIHecs,
napajjiebHble YW CKpelIuBaromuecss mnpsimbele. [lapamnenbHOCTh TPSMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICNIBHBIE MPsIMbIE B  IPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NMAPAIUICIBHOCTh IMPSAMON M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAaMH; YrOJd MEXAY NpSMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM: MapaJlIeIIbHbIE TUIOCKOCTH; CBOMCTBA
napayieNbHbIX  TuiockocTel. [lpocrteifine mnpocTpaHcTBeHHbIE (PUTYypbl Ha
TUTOCKOCTHU: TE€TPadip, KyO, mapajuieJenunea; ToCTPOCHUE CEUCHUH.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTH: MEPIECHANKYISPHBIE NPSIMBIC B
MIPOCTPAHCTBE, MPSMbIE MAPAUICIBHBIE W TEPHECHAUKYJISPHbIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYISIPHOCTA IPAMOM U IUIOCKOCTH, TEOpeMa O NPSAMOU
MEPIEHAUKYJAPHON TUIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YIrOJl MEXAY MPSIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  Yrojd, JIMHEWHBIM Yroa JABYIPaHHOrO  yrija.
[TepnieHaUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 1O  IUIOCKOCTH,  MPOEKIUs  (GUrypel  Ha  IUIOCKOCTb.
[lepneHaAUKYISPHOCTh  IUIOCKOCTEM: MNPU3HAK  INEPHEHAUKYIAPHOCTH  JBYX
mI0ckocTer. TeopeMa 0 TpEX NMepNeHAUKYIIsIpax.

MHoOrorpaHHuKH

[ToHsiTME MHOTOIrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBITYKJIbIE
Y HEBBINMYKJIBIE MHOTOTPAHHUKM; pa3BEPTKA MHOrOrpaHHuKa. [Ipru3ma: N-yroyipHas
npuU3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIOHHASI IPU3MbBI, OOKOBas U
IIOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapayutenenunen, IIPSMOYT OJIbHBIN
napajuienenunes; u ero corcrsa. [lupammpma: N-yroiapHas nupamuia, TpaHd U
OCHOBaHUE MUPAMUbL, OOKOBAsl U MOJHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCE€u€HHasi mnUpamMuja. ODJEMEHTbl Tpu3Mbl W nupamuabl. [IpaBuibHbIE
MHOT'OTPAHHUKU: MOHATHE MPAaBUJIBHOIO MHOTOIPAaHHMKA; IIPAaBWIbHAs IIPU3Ma U
IIpaBWIbHAs IHUpPAMUIA; NPABWIbHAS TPEYrOjbHAS MNHUPAMUIA W [PABUIBHBIN
teTparap; KyO. IlpencraBienne o0 MpaBUIbHBIX MHOTOIPAHHUKAX: OKTa’3Jp,
noaeka’Ap u ukocadap. CeueHus: Npu3Mbl U MUPAMU/IBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTU.  DJEMEHThl CUMMETPUM B NHUpPaAMUJIaX, HapajlieenuIeax,
MIPAaBWIbHBIX MHOTOTPAHHUKAX.



Bblunciienne 3J€eMEHTOB MHOTOIPAaHHUKOB: pE&Opa, JUaroHaiu, YIJbl.
[Tnomans OOKOBOW IMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O IUIomAaM Yyceu€HHoW mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOubie Tema B mpocTtpaHcTBe. COOTHONICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MMOBEPXHOCTh, oOpazyroniue HWIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW TMMOBEpXHOCTU. LlMIWMHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: OCHOBaHUE U BepIllMHA, 00pa3yrolas
U OCh, IUIONIAJAh OOKOBOW W TIOMHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IJIOLIAJb MOBEPXHOCTU C(ephl.
B3aumHoe pacnionoxenue chepbl U IIIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CEpHI.

N3o0pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMOuHanuu Tenm BpallleHMss UM MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMHCAHHBIA OKOJO cdephl; cdepa, BIHUCAHHAS B MHOIOTPAaHHUK, WA TEJO
BpallCHUS.

[Tousatue 060 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Te. Teopema 06 00bEMe
OpsIMOYTOJILHOTO TMapajuieNienumnena u ciaeactsus u3 He€. OObEM IWIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

IlonoOHble Tena B mpocTtpaHcTBEe. COOTHOWIEHUS MEXAY IUIOMIAAsIMHU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX TEJL.

Ceuenusi mwiuMHiapa (mapajuieibHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyCa (MapajijieIbHOE OCHOBAHUIO W TPOXOASIIEE Yepe3 BEPIIMHY), CEUCHUS
napa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa o TpEM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JCUCTBUM € Bekropamu. IlpsAmoyroneHas cucrema



KoopauHat B mnpoctpaHcTBe. Koopaunatel BekTopa. IIpocreitmime 3amaun B
KOOpAMHAaTaxX. YTojl MeExXIy BekTopamu. CKalspHOE MPOU3BEICHHUE BEKTOPOB.
Brruncnenne yriioB Mexay NpsIMBIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.

IJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS TMPOrpaMMbl y4eOHOr0 MpeaMeTra
«MareMaTuka» XapakTepU3yrTCs:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUaIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'O0 WIE€HA POCCHUICKOro 0OIlecTBa, MPEJACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
npoLeayp TpakaaHCcKoro oOmiecTBa (BBIOOPHI, OMPOCHI W TP.), YMEHHEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMUA 1 HA3HAYCHUEM.

ITaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO POCCHICKOM TPAXTAHCKON HIICHTUIHOCTH, YBAXKEHUS K
MPOIIUIOMY U HACTOSIILIEMY POCCUHMCKON MaT€MaTHUKHU, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUHUCKON MaTeMaTUY€CKOM IIKOJIbI,
K HCIIOJIb30BAHUIO 3THUX JOCTHKEHUH B JPYrHMX HayKax, TEXHOJIOTHSX, cdepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapoaa;
c(hOpMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMSI, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTHYECKUM NMPUMEHEHUEM JOCTUKECHUI HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOTO BKJI/Ia B IOCTPOEHUE YCTONUMBOIO OyAYIIEro.

JcTeTuYecKoe BOCIUTAHME:

3CTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOUYAS ICTETHUKY MaTE€MaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ad4, peleHuH, paccyXacHUM;
BOCIIPMMMYHMBOCTBIO K MATEMaTUYECKUM aCIIeKTaM Pa3IMYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCUTAHUE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHSATH MaTEeMaTHYECKHWE 3HAHUA B
MHTEpEecax 370pOBOT0 U 0€30MacHOro 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHME, COATAaHCUPOBAHHBIA PEXUM 3aHATUN U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); bu3nUecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTENHHOMN
NEeSATENbHOCTHIO.

TpynoBoe Bociuranue:



TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYIOJIIOOUS; WHTEPECOM K
paznuyHbiM  cepaM  MPOPECCHOHANIBHOM  AESATENIbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW U e TPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymiedt mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKM3HECHHbBIC IIJIaHBI;
FOTOBHOCTBIO U CIIOCOOHOCTBIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 HAa TPOTSIKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUIECKUX 3a]1a4 MAaTEMaTHIEeCKOW HAIPaBICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHUE:

c(hOpMHPOBAHHOCTBIO JIKOJIOTHYCCKON KYJIbTYphl, TOHUMAaHHEM BIIASHHSI
COIMAJIbHO-D)KOHOMHYECKUX TPOIECCOB HAa COCTOSHUE MPUPOHON U COIMATBLHOMN
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OKOJOTUYECKHX MpolIieM;
OpHEHTallield Ha TPUMCHCHHE MAaTEeMAaTHYECKUX 3HAHWHM JJI pElIeHHs 3a7ad B
00JJaCTH OKpYy)Karomied cpefpl, IUIAHUPOBAHUS IMOCTYNKOB M OLEHKH HUX
BO3MOXKHBIX TTOCIIEICTBUM ISl OKPYKAIOIIEH CpeIbl.

IlleHHOCTH HAYYHOTO IO3HAHMS

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHsl HAayKM W  OOIIECTBEHHOM NPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKON HAyKh Kak cdepbl UYeIOBEUeCKOW eATebHOCTH, ITaloB €&
pPa3BUTHS M 3HAYUMOCTH JIJISI PA3BUTHs I[MBWIN3AIAN, OBJIAJACHUEM S3BIKOM
MaTEeMaTUKH W MaTEMaTHYCCKOM KYIbTYpOW KaK CpPEICTBOM ITO3HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOECKTHYIO M HCCIEAOBATENbCKYIO AESTEIbHOCTD
UHAVBUIYabHO U B TPYIIIIE.

METAIIPEIJMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl Y4EOHOro MpeameTa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.

1)  Vuueepcanrvnvie  nosmaseamenwvuvie  Oelicmeus, — obecneuusarom
Gopmuposanue 06a306biX KOSHUMUBHLIX NPOYECCO8 00yHarowuxcs (0ceoeHue
Memo008  NO3HAHUA — OKpYdCamowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenutl pabomams ¢ ungopmayueii).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATHh U XaPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKUA MATEMATUICCKUX
OOBEKTOB, TOHATHH, OTHOIICHUH MEXAYy IOHATUAMH, (OPMYITUPOBATH
OnpeneieHUsl TOHATHUW; YCTaHABJIMBATH  CYIICCTBEHHBIH  MpPH3HAK
Kiaccu(uKanuy, OCHOBAaHUA JJIsi OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIH3A;



BOCIIpUHUMATh,  (OPMYJIUPOBATH W  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTPHUIATENbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE;
YCJIOBHBIE;

BBISIBJISITH ~ MATEMATHYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBOpeursi B (pakTaxX, JAaHHBIX, HAOJIOJCHUSIX U YTBEPKIACHUSX;
npeajaratb  KpUTE€pUU  JUIL  BBIABJICHHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHNIA;

JIeTIaTh BBIBOABI C HCMOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH 10 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIBHO JI0KA3aTeNbCTBA MaTeMaTHYECKUX
YTBEPKAEHUN (MPSAMbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOJUTh TPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS U BBIBOJBI;

BBIOMpATh CMOCO0 pelieHuss yuyeOHOM 3ajaur (CpaBHHUBATH HECKOJIBKO
BAPUAHTOB pEUICHUS, BBHIOMpAaTh HaubOoOJIee NOAXOASIUNA C Y4ETOM
CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarejibcKue JeMCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KAaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
(GopMynMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOPEUYUE, MpoOIeEmMYy,
yCTaHaBIMBaTh MCKOMOE MW  JaHHOe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMeHTUPOBATh CBOKO MO3UIINIO, MHEHUE;

IIPOBOJUTH CaMOCTOSTEIbHO CIUTAHUPOBAHHBIH HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0BbEeKTa, SBJIEHMS, MPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00bEKTaMHU, SBJIEHUSIMH, POLIECCAMU;

CaMOCTOSATEIHHO (POpMYyTHUPOBATH 000OIIEHNS U BBIBOJBI IO pe3yJibTaTaM
IPOBENEHHOIO HAOIIOJEHUS, WCCIENOBAHMS, OLEHHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIEHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHUE IpOILEcCa, a TAKKE BBIABUIATH
IPEATNOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmueii:

BBISIBISITh 1eUIMTHI MH(DOpPMAIMH, NTaHHBIX, HEOOXOMUMBIX ISl OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a1a4H;

BEIOMpAaTh  WHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh M WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IUYHBIX BUIOB U (hOPM IIPE/ICTABICHHS,

CTPYKTYpPHpPOBaTh MH(MOpMAIUIO, IPEACTABISTH €€ B pa3IMYHBIX (hopmax,
WUTIOCTPUPOBATH Tpaduuecky;



2)

OLICHHBATh HaJIEKHOCTh uHpopmanuu 1o CaMOCTOSTEIbHO
c(hOopMYyJIMPOBAHHBIM KPUTEPHSIM.
Vuusepcanvhvie  KOMMYyHUKamueHwle Oelicmeus, obecneyusaom

CHOPMUPOBAHHOCMB COYUATLHBIX HABLIKO8 0OYHAOUJUXCHL.
OO01menue:

BOCIIpUHUMATh U  (OPMYJIHUPOBATH CYXKIEHHSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M MUCBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO
XOJly pelIeHUs 3a]]a4yl, KOMMEHTUPOBAThH MOTYYEHHBIN pe3ysbTaT;

B X0/ 00CY>KIEHUs 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBATh UJIEH, HAllEJICHHbIEC HA MTOUCK
pELICHMsI; COIMOCTAaBJIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB AHMAiora, oOHapyXMBaTh Pa3JIM4Me€ U CXOJICTBO IMO3ULIUHI; B
KOppEKTHOM popme GpopMyarpoBaTh pa3HOIIacusi, CBOU BO3PaKEHUS;
NPENCTABIATh  pPE3yJabTaTbl  pEIIEHHs  337a4d,  SKCIEPUMEHTAa,
UCCIIEIOBaHUsA,  TNPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YUETOM 3a]1a4 NPE3EHTAIMM U OCOOEHHOCTEHN ayIUTOPUH.

CoTpyaHuyecTBo:

3)

NOHMMAaTh W HCIONb30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIMBHUIYAJIbHON pabOoThI MPU pEUIeHNH YIeOHBIX 3a/1a4; MPUHUMAThH IIeh
COBMECTHOM JESTENIbHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOM
paboThI, pacrpeensaTh BUABI paboT, JOrOBapUBATHCS, 00CYKIaTh MPOIIECC
U pe3yibTaT padoThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopMax paboThl (00CYkIeHUsA, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbD» M WHBIC); BBINOJHIATH CBOIO 4YacTh pabOThl H
KOOPAMHHUPOBATh CBOM JIEHCTBUS C JPYTMUMH YJI€HAMH KOMAaHJbL;
OLICHUBATh Ka4eCTBO CBOET0 BKJIaJa B OOIIMN MPOIYKT MO KPUTEPHUSIM,
chopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuugarom

Gdopmuposarue CMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABBIKOG TUYHOCTUL.
Camoopranusanus:

COCTaBIIATH ILJIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPaTh CIIOCO0 perIeHus
C Y4E€TOM UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHHI C YYETOM HOBOM
uH(pOopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMU II03HABaTEIbHOM pe(diaekcuH KaK OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;



BJIQJIETh  CIOCOOAMM  CaMOIPOBEPKU, CaMOKOHTPOJIA Ipoliecca U
pe3yJsibTaTa peuIeH!uss MaTeMaTUYeCKON 3a/1a4H;

e TPEABHUAECTb TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PEILICHUU
3a7a4M, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMJIEHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATb COOTBETCTBHE pe3yJbTaTa IEId M YCIOBUSM, OOBACHSTH
MIPUYUHBI JTOCTHXKEHUS WIM HEOOCTHKEHUS PE3yJIbTAaTOB JIESITEIbHOCTH,
HaXOJIUTh OLIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHHPEAMETHBIE PE3YJIBTATBI
10 KIJACC

OnepupoBath MOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM U CJEACTBUS M3 HUX MPU pPELICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATHIMU: APAILIEIBHOCTD U MEPIEHANKYIJIIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTte B3aMMHOE pPACIOJOKEHHE NPSIMBIX M IJIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MNOHATHUAMM: JIBYIPAHHBIA YIOJ, TPaHW JBYTPAaHHOrO Yrija,
pedpo ABYrpaHHOro yria; JUHEHHBIM Yrojl IBYIPAaHHOIO YIJIa; rpajycHas Mepa
JBYTPAHHOTO yTJia.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHMK, BBIMYKJBII W HEBBITYKIbIN
MHOIOT'PaHHHUK, 3JIEMEHThl MHOI'OTPAHHUKA, IPABUJIbHBIN MHOTOTPaHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJBl MHOTOIPAaHHHMKOB (IMpaMUJa; NpHU3Ma,
IpsIMOYTOJIbHBIN MapasuieNenumnen, Kyo).

KnaccupunmpoBaT ~ MHOrOrpaHHUKH,  BbIOMpass ~ OCHOBaHUS Ul
KJacCUPUKAK (BBIMYKJIbIE W HEBBIMYKJIble MHOTOIPDAHHUKHU; IpaBUIbHbBIE
MHOTOT'PaHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBbI, TAPAJIJICIICTIUIIE]IbI).

OnepupoBaTh NOHATUIAMMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBSCHATD MPUHLIUIIBI IOCTPOEHUS CEYEHUH, UCIIONIB3YSl METO/ CJIEIOB.

Ctpoutrh ceyeHUss MHOTOIPAHHHUKOB METOAOM  CJEAOB, BBIIOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHU3Y.

Pemrats 3aaun Ha HAXOXKICHHE T€OMETPUUYECKUX BEIWYUH MO 00pa3laM Win
QIrOpUTMaM, INPUMEHSSI W3BECTHBIE AHAJUTUYECKHE METOAbl MpPU PEUICHUH
CTaHAAPTHBIX MAaTEMATHYECKUX 33/7a4 Ha BBIYMCIICHHE PACCTOSTHUN MEXKIY JBYMSI
TOYKaMH, OT TOYKH JIO TMpsIMOM, OT TOYKM JO IIJIOCKOCTH, MEXIY
CKPELIMBAOIINMHUCS MPSMBIMU.



PemaTp 3aaun Ha HAXOXKIACHHE T€OMETPUUECKHUX BEJIMYMH MO 00pa3uaM Hid
QIrOpUTMaM, TPUMEHSS HW3BECTHbIE AHAJIUTHUYECKHE METOJbl MpPU PELICHUU
CTaHAAPTHBIX MaTEMaTUYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMHUCA MPSAMBIMH, MEXIAYy MNPSIMOA M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMM, JIBYTPaHHBIX YTJIOB.

Bbruncasate 00bEMBI U IIIOLIAAN MOBEPXHOCTEH MHOI'OMPAHHUKOB (TMpU3Ma,
nupaMpsia) ¢ TNpUMEHEHHEeM (OpMYIN; BBIYHUCIATH COOTHOIICHHUS MEXIY
IUIOLIA/ISIMU TIOBEPXHOCTEH, 00bEMaMu OJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHUMMETPUS B MPOCTPAHCTBE, UEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HMH(OPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumenaTs reomerpuyeckue (akTbl JUIsl PEUICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEeANoIaraloliX HECKOJIBKO IAroB PELICHUs, €CJIH YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMe.

[IpuMeHATh  MpOCTEHIIME NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEILIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTh NpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE U
YKU3HU, PAaCO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TMOJIy4eHHbIE 3HaHWsS HA IPaKTUKE: aHAIM3UPOBATh peajibHbIE
CUTyallUM W NPUMEHATh HU3YYECHHBIC IOHATHS B MPOLECCE IIOHMCKA PEUICHUS
MaTeMaTU4YeCKu C(HOpMYIUPOBAHHON MPOOJIEMBI, MOAEIUPOBATh pEAbHbIE
CUTyalluM Ha S3bIKE TEOMETPUH, MCCIEAOBaTh TIOCTPOECHHBIE MOJEIU C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITHI U TEOpeM, arnmnapara aareopsl; pelaTh
INPAKTUYECKUE 33]1a4H, CBA3AHHBIEC C HAXOXKAECHUEM T€OMETPUUYECKUX BEITUYMH.

11 KJIACC

OnepupoBaTh TOHSTHAMU: [UIWHIPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
IIAHAPUISCKON  TIOBEPXHOCTH;  IIWIMHAP;,  KOHUYECKas  IMOBEPXHOCTH,
o0pa3ymolre KOHMYeCKOH TOBEPXHOCTH, KOHYC; ChepudecKasi HOBEpPXHOCTb.

Pacrio3naBaTh Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTYUYEHUS TET BPAIICHHUS.

KiaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATHUSIMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOH, OCHOBAHHE IIAPOBOTO CIIOs, BHICOTA IIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Beraucisate  00BEMBI WM TIOMIANM  TIOBEPXHOCTEH TN  BpalieHUs,
TCOMETPUICCKUX TEI C IPUMEHEHUEM (HOPMYII.



OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BIIMCAHHBIA B cdepy U
ONKCAaHHBIA OKOJO cdepbl; cdepa, BHOUCAHHAS B MHOTOIPAHHUK WJIH TEJO
BpAIlICHHUS.

BbIYMCIISTE COOTHOLIEHHUS] MEXAY IUIOMAASMU MMOBEPXHOCTEN U 00BEMaMu
NOJTOOHBIX TEJl.

N300paxarh u3yyaemble (QUIyppl OT PYKH U C NPUMEHEHHEM IPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TN BPALLECHUS.

W3Bnekatb, HHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HMH(OPMALMIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (PUrypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B POCTPAHCTBE.

BbInonHATE O€MCTBUSL  CIHOXKEHHST BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXXEHHSI BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOWCTBAMU OHU 00JIaIAI0T.

[IpumeHsATh npaBUiIO NapajvieIenuneaa.

OnepupoBaTh NOHATUAMU: JE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAUHATBHI BEKTOPA, Yrojl MEXKIY
BEKTOpPaMH, CKAJIIPHOE NPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHbIE
BEKTOPBI.

Haxoautbs cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YUCIIO, YOI MEXAY
BEKTOpPaMH, CKaJSIPHOE IIPOM3BEIACHUE, pPACKIaAbIBaTh BEKTOpP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh MIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPIUHAT.

[IpumenaTs reomerpuueckue (aKThl Ui PELIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIararoliX HECKOJIBKO IAroB PELICHUs, €CJIM YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOHM (hopMe.

Pemate mpocreiinue reoMeTpUuecKUe 3aladyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOIO METO/A.

Pematp 3amauM Ha J0OKa3aTeNbCTBO MAaTEMAaTHYECKUX OTHOLIEHUHA U
HaXO0XJAEHUE T€OMETPUUYECKUX BEITMYUH MO 00pa3liaM WIH aJIrOPUTMaM, IPUMEHSIS
U3BECTHBIE METO/IbI IPU PELIEHUH CTAaHAAPTHBIX MATEMAaTUYECKUX 3a]1a4.

[IpumeHATh  HpoCTEHIIME NPOrpaMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELLIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEW B MPUPOLE U
KHU3HU, paCIIO3HABATh MPOSIBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh IMONyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAJIM3UPOBAaTh pPEAJIbHBIE
CUTyallUM W NPUMEHATh HU3YYECHHBIE NOHATUS B NPOLECCE IOHMCKA PEIIEHUs
MaTeMaTU4YeCKu C(HOpMyIUpPOBAaHHOM MpOOJIEMbl, MOJEIUPOBATh PEATbHbIE



cuTyalluhn Ha A3BIKC T'COMCTPHHU, HCCICAOBATHL IIOCTPOCHHBLIC MOACIN C
HCITIOJIb30BAHHUECM I'COMCTPHICCKHUX TIOHATHUI U TCOPCM, aIlliaparta anre6p51; peaiaTtb
IMPAKTUICCKUC 3a/la4l, CBA3dHHBIC C HAXOXKICHHUCM I'COMCTPUICCKUX BCIINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabusie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoTsbI
pecypchbl
Bbub6mmoreka [IOK
1 Beexettite B cTepeomeTpiio 10 https://m.edsoo0.ru/1c209e37
5 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 bu6mmoreka [JOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepnenquKyIsApHOCTD NPSMBIX U 12 bu6nuorexa [IOK
IIJIOCKOCTEMN https://m.edso0.ru/1c209e37
bubmuorexa [JOK
4 VYTubl MEXy TPSAMBIMH M TUIOCKOCTSIMH 10 1 htts://m.eds0o.ru/1c209e37
bubmuoreka [JOK
> MrororpatHKit 1 ! https://m.edsoo0.ru/1c209e37
N bubmuorexa [JOK
0 OOBEMBI MHOTOTPAHHHKOB o ! https://m.edso0.ru/1c209e37
7 [loBTOpEeHME: ceueHusi, paCCTOSHUS U YTJIbI 4 1 Bubmmorexa [JOK
P ’ P E https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5} 0



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

11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
HaunmeHoBaHmMe pa3aeioB U TEM nudposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
T 12
©J1a BpateHuA https://m.eds00.ru/1c209e37
N bubnmoreka [JOK
ObbembL TEN 5 1 https://m.edsoo.ru/1c209e37
BexTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa [OK
P P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06001IIEHNE, 7 1 bu6nuorexa [IOK
cUCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 0



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

HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
uudgpoBbie
Nenn/m | Tema ypoka Kontpoabnbie | IlpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypcsl
OCHOBHBIE TIOHSTHS CTEPEOMETPUU: TOUKA,
npsiMasi, IIOCKOCTh, MpocTpaHcTBO. [IpaBuna
1 M300pakKeHUs Ha PUCYHKAX: H300pakKeHUS 1 bubmorexa OK
p N prcymiax: p https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapaiesIbHbIX MPSIMBIX
(OTpe3KoB), cepearHbl OTpe3Ka
5 [lonsTus: nepecekaromuecs MIOCKOCTH, 1 bubnuoreka [IOK
MepeceKaronIrecs npsimasi ¥ IOCKOCTh https://m.edso0.ru/2d8a9c99
3 [lonsTus: nepecexaronuecs MIOCKOCTH, 1 bub6nuorexa LIOK
Nepecekarmmecs npsiMas 1 mioCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTPaHHUKaMH,
4 n300pakeHUE MHOTOTPAaHHUKOB Ha 1 bubmorexa LTOK
P P https://m.edso0.ru/a63959ed
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKaX
HauvanpsHble cBeieHUs 0 KyOe U TUPaMHJIC
5 WX pa3BEPTKU U MOJIEIH geqeﬁmp ’ 1 bubmmorera LOK
Paspep ' https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HauaneHbie cBeieHus 0 KyOe U mupamu/e,
6 ux pa3BépTku U Mojenu. CeueHus 1 bubmmorexa [IOK
pasBep ' https://m.eds00.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsiTre 06 akCHOMaTUYECKOM MOCTPOCHUU
bu6nuoreka [IOK
7 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUH U 1

CJIICACTBHSA U3 HUX

https://m.edsoo.ru/0Occbc4fe



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

IlonsiTre 00 aKCHOMAaTUYECKOM IIOCTPOCHUU

but6mmoreka [IOK

8 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUN U
p p peomMeTp https://m.eds00.ru/239c8ch4
CJIEACTBUS U3 HUX
[TonsiTue 06 akcHOMaTHYECKOM TOCTPOCHUU
9 CTEPEOMETPUHN; AKCUOMBI CTEPEOMETPUU U Bubmorexa ITOK
p puu. p P https://m.edso0.ru/65c6b106
CJIEJCTBYS U3 HUX
[TonsiTre 06 akCHOMATHYECKOM TTOCTPOCHUHT
10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUN U bubmorexa [IOK
p pHH: p P https://m.edsoo.ru/258fc245
CIIEICTBUS U3 HUX
B3anmHOe pacronoxeHune MpsMbIX B
11 IPOCTPAHCTBE: IIEPECEKAIONIHECS bubmorexa HOK
pocTp - 1ep B ’ https://m.edso00.ru/1a2520f6
MapayIeNIbHbIC U CKPEIIMBAIOIINECS TIPSIMBIE
[MapannenbHOCTh MPSAMBIX M TUIOCKOCTEH B
12 MPOCTPAHCTBE: MapaJljIeIIbHBIC MPSMBIC B bubmuorexa [IOK
MPOCTPAHCTBE; MAPAIICIBHOCTh TPEX https://m.edso0.ru/93ad36b3
MPSIMBIX
[MapannenbHOCTh IPSAMBIX M TUIOCKOCTEH B
13 npocTpancTBe: [lapamienbHoCTh IPIMON U Bubmorexa ITOK
pocip - H1ap p https://m.edsoo.ru/ee1d19h9
IUIOCKOCTH
14 YT1ibl ¢ coHanpaBJIEHHBIMU CTOPOHAMU Bubmorexa ITOK
p p https://m.edsoo.ru/9f4071b9
15 VYroma me OPSIMBIMHA B IIPOCTPAHCTBE Bubmorexa ITOK
AY TP pocip https://m.edsoo.ru/fe733862
16 Yron Mexny IpsaMbIMU B IIPOCTPAHCTBE bubmmorexa LIOK
Ay ip poctp https://m.edso0.ru/2935a9a0
17 [TapamenbHOCTB TUNIOCKOCTEHN: bu6mmorexa [IOK
NapajulelIbHbIE TUIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa napajieNbHbIX INIOCKOCTEN bu6nnoreka [IOK



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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https://m.edsoo.ru/2e18f255

https://m.edsoo.ru/e504d656

19 [Ipocreiimme mpocTpaHCTBEHHBIE (DUTYPHI HA bu6nuorexa [IOK
IUIOCKOCTH: TETPadAp, KyO, Mapajuieenumne https://m.edso0.ru/4a28dc02
. bubnmoreka [IOK
20 Hoctpoerne ceueit https://m.edso0.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoerie ceuernit https://m.edsoo.ru/ec26fe5d
Kontpoinbnas padota o teme "lIpsimbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE bubmmorexa [IOK
pocTp ' . https://m.edso0.ru/9a0a9e56
[TapanienbHOCTh OPSIMBIX U TUNIOCKOCTEN
[lepnenauKyIsApHOCTH MPSAMOM U IUNIOCKOCTH:
23 e pneH HI/IK ynsi pHBIe 1| ﬂi’ﬂﬂe B bubmorexa [IOK
PHCHIARY AP p https://m.edsoo.ru/b19f6asd
MIPOCTPAHCTBE
24 [Ipsimble mapasienbHbIC U bub6mmorexa [IOK
MEPIECHANKYISPHBIE K TUIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble nmapannensHble U bu6nuorexa LIOK
MEPIIEHAUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak NepHeHAUKYIIPHOCTH IPIMOU U bub6mmorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepreHANKYIIPHOCTH IPSIMOU U bu6nuoreka [IOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema 0 IpsAMOi NEPIIEHAUKYIISIPHON bub6mmorexa [IOK
IJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsAMoil epreHANKYIIPHON bubnuorexa LIOK
IIJIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o IpsAMOi NEPIIEHAUKYIISAPHON bubnuoreka [IOK
IJIOCKOCTH https://m.edso0.ru/7d18834b
31 [leprieHauKyNsSIp U HAKIOHHBIE: PACCTOSTHUE bu6nuoreka [IOK



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b

OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

https://m.edsoo.ru/33c477d3

[lepnenauKysip U HAKJIOHHBIE: PACCTOSIHUE

bu6nuorexa [IOK

32
oT TO‘IIfI/I 110 TJIOCKOCTHU, PACCTOSIHUE OT https://m.edsoo.ru/66fefadd
MPSIMOA 710 TIOCKOCTH
[lepnenauKymsip U HAKJIOHHBIC: PACCTOSIHHE
33 oT IT)OLIKIJ: OyHJII())CKOCTI/I aCCTOEHHe oT brbmaorexa LIOK
. A s https://m.edsoo.ru/a5b7b8e3
MPSIMOM 10 MJIOCKOCTH
[leprieHauKyNSIp U HAKIOHHBIE: PACCTOSHUE
34 oT IT)OIIKE oynnlgcxocm aCCTOSII)HI/Ie oT Bubnrorexa LIOK
. a s https://m.edsoo.ru/dbee22bc
MPSIMOM 10 TIJTIOCKOCTH
35 VYTriabl B IPOCTPAHCTBE: YIOJl MEXKIY MPAMOM bu6nuoreka [IOK
U IUIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHCHHBIA YOI bubnmoreka [IOK
JBYTPAHHOTO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBII yroJl, JMHEUHBIA yTrOJ bu6numorexa [IOK
JBYTPAHHOT'O yria https://m.edsoo.ru/c7c777ed
38 [lepneHaAUKYISIPHOCTD MJIOCKOCTEH: MpU3HAK bubnmoreka [IOK
MEPIEHAUKYIISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 IlepneHquKyIAPHOCTD IIJIOCKOCTEMN: IPU3HAK bu6nmoreka [IOK
NEPIEHIUKYIIAPHOCTHU ABYX IIJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepnenauKyISIPHOCTD MIJIOCKOCTEMN: MPU3HAK bubnmoreka [IOK
MEePIEHANKYIISIPHOCTH JBYX IIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 TeopeMa o TpEX nmepneHAUKYIApax buommorexa LOK
p p PHICHIHIYIAP https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIsIpax bubmmorexa LIOK
P P PHCHIHARYIAP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nmepneHANKYIIpax bubmuotexa [JOK



https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
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KonTponbhas pabora no temam
"IlepneHIUKYISPHOCTD MPSIMBIX U

https://m.edso0.ru/9f246736

bu6mmoreka [IOK

44 miockocTei" 1 "YTIbl MeXKAY NPSIMBIMU U https://m.edsoo.ru/5h971ef3
miockocTsaMu"
IloHsiTHE MHOTOTPaHHUKA, OCHOBHBIE

45 3JIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIBIC U bubnunoreka [IOK
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOI'paHHUKA
IIpusma: n-yroapHas pu3Ma; rpaHu 1

46 OCHOBaHUS IPU3MBI; TIPsIMasi 1 HAKJIOHHAs bu6nnoreka [IOK
npu3Mbl; OOKOBAs U TIOJTHAsI TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
IIPU3MBI

47 [Napamrenenunen, IpAMOYTOJIbHBIN bub6mmorexa [IOK
NapaJiyieenuIea U ero CBOMCTBa https://m.edso0.ru/8a7be683
[Mupamupa: N-yronbHas nupamuaa, TpaHu v

48 OCHOBaHHE HUPaMHUJIbL; OOKOBas M MOJTHAS bu6nuoreka [IOK
MMOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U https://m.edsoo.ru/fblcd0asS
yceuéHHas mupaMuia
[IpaBuiibHBIE MHOTOIPAaHHUKH: TOHITHE
MIPaBWJIBHOTO MHOT'OTPAHHUKA; PAaBUIIbHAS

49 [pU3Ma U NMpaBUIIbHAs MUPAMUIA; brbmmorexa LIOK

https://m.eds00.ru/074c8865

IIpaBUJIbHAS TPEYroJbHAs MUpaMuia U
IIPAaBUIIBHBIN TETpa’ip; KyO
[IpencraBnenue 0 mpaBUIbHBIX

50 MHOTOTPaHHUKAX: OKTa’p, 10AEKadIp U buommorexa LOK

https://m.edsoo.ru/a0fdd5bf

HKOCa’Ip.

51 CummeTpus B IPOCTPAHCTBE: CUMMETPUS bubnmoreka [IOK

OTHOCHUTCIBHO TOYKH, HpHMOfI, TIJIOCKOCTH.

https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/9f246736
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OeMeHTHI CUMMCTPUHU B IIMpaMuaax,
napajuiejcnuieaax, mpaBUIbHBIX
MHOTr'OrpaHHuKax

Brrunciaenue 31€MEHTOB MHOT'OI'paHHUKOB:

bu6mmoreka [IOK

52
pEOpa, NuaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomans 60KOBOM MOBEPXHOCTH M IMTOJTHOM
53 MMOBEPXHOCTHU MPSMOM IPU3MBI, TUIOIIA/Ib bu6nunoreka [IOK
OCHOBaHUH, TeopeMa 0 OOKOBOIA https://m.edsoo.ru/37d84157
MOBEPXHOCTH MPSIMOU MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUIBHON MUPAMHUIBI, bu6nmnoreka [IOK
Teopema O IJIOMAau OOKOBOM MOBEPXHOCTH https://m.edso00.ru/5603e30b
YCEYEHHOU NMUPAMUJIBI
55 KonTponbhas pabora o teme bubmmorexa LIOK
"MHororpaHHukn" https://m.edsoo0.ru/a95f5c04
.. bu6nmoreka [IOK
% Howsrie 06 0bniue https://m.edsoo.ru/7ad0020b
N bubmuorexa [IOK
> O0bEM mupamite! https://m.eds00.ru/235171b3
N bubmuorexa [IOK
>8 OOEM mHpave! https://m.edsoo.ru/fa7dfefd
Bbu6nuoreka [IOK
59 &
O0bem mupamiue! https://m.edso0.ru/79¢10312
N bu6mmorexa [IOK
60 06
DM THpANMIIIRL https://m.edsoo.ru/2faadc3f
N bubnmoreka [IOK
1
0 O0nem mpu3mbt https://m.edso00.ru/79853608
62 O0BEM TTPU3MBI bubmorexa HOK

https://m.edso0.ru/1e053890
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bu6mmoreka [IOK

63 OOLEM mpu3MEI 1 https://m.edsoo.ru/482d3f51
Konrtponsnas padora no teme "O0bEMBI bu6numorexa [IOK
64 1
MHOT'OTPaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHME, 0000IIIEHNE CUCTEeMAaTH3AIINS
65 saauunii. [locTpoeHue ceueHnii B 1 bubmorexa [JOK
’ B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpenue, 0000IIeHNE CUCTEMATH3ALIUS
3HaHUU. BelunciaeHue pacCTOSHUN: MEXIY
66 ByMs TOYKaMH, OT TOYKH IO MPSIMOI, OT 1 bubmmorexa [OK
ABYM ’ Ao TP ’ https://m.edsoo.ru/f7792ba9
TOYKH J0 IJIOCKOCTH, MEXKITY
CKPEIIUBAIOIIUMUCS TTPSIMBIMU
bu6nmuoreka [IOK
67 n 1
TOTOBAs KOHTPONbHas padoTa https://m.edso0.ru/b9146bc0
[ToBTOpeHME, 0000IIEHNE CUCTEMAaTH3AITNS
3HaHui. Belaucinenue yrioB: MexX
68 CKPEIMBAOIIIUMUCS HyI;IMbIMI/I M:;]c 1 bubmnorexa [OK
p mv = p ’ o https://m.eds00.ru/56765e8b
MIPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTJII0B MEXKAY TUIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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11 KJIACC

KoauuecTBo yacoB JIeKTPOHHbBIE
undposbie
Ne ni/m Tema ypoka Kontpoabubie | IlpakTHueckue p
Bcero o0pa3zoBaTesibHbIE
padoTbI padoThI
pecypchbl

1 Cdepa u map: neHTp, paanyc, IMameTp; 1 bubnmnorexa [JOK
TUIOIIAh IOBEPXHOCTH CHEPhI https://m.edsoo.ru/0341bc2b
Biaumnoe pacrnonoxenue cepsr u

bu6nunorexa LIOK
2 TJIOCKOCTH; KacaTellbHas MI0CKOCTh K 1
https://m.edsoo.ru/bed12a43
cthepe; iomaas cheps

3 N3o6pakenue cdepsl, mapa Ha MIOCKOCTH. 1 bubnnorexa [IOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
Hununaapuyueckasi MOBEPXHOCTbD,

4 o0pa3ymolre INHIPUIECKON 1 bubnmoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECCKON https://m.edsoo.ru/6054b8cl
MMOBEPXHOCTHU

WJIMHJIP: OCHOBaHUS M OOKOBast
5 ]l'_IIOBe XHI())CTB o0pa3 ast ¥ OCh; 1 bubamorera LOK
P > ODPIBYTOTIE 1 0%, https://m.eds00.ru/188f6216
iona b 60KOBOW U MOJTHON OBEPXHOCTH
N300paxeHne NUINHIPA HA MIIOCKOCTH.

6 Pa3Béprka nununapa. CeyeHus HUIMHIPA 1 bubnnorexa [IOK
(TUTOCKOCTBIO, TTapaJlICIbHON HITH https://m.edso00.ru/016e25eb
MEPIEeHIUKYIIPHON OCH LIUITUH/PA)

Konnueckas moBepxHOCTb, 00pa3yroue
7 KOHUYECKOU HOBerHOCTI/I ocE I/I}];I: HIMHA 1 bubmmorexa [JOK
. p ’ p https://m.edso00.ru/c94ba09b
KOHHYECKOU MOBEPXHOCTH
8 Konyc: ocHOBaHME U BepIIMHA, 1 bubnuorexa LIOK
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o0pasyromas 1 ock; oAb O0KOBOH U
ITOJIHOW ITOBEPXHOCTH

https://m.edsoo.ru/897dd3b2

Yced€HHBIN KOHYC: 00pa3yIolIue 1 BHICOTA,

bu6nmoreka [IOK

9
OCHOBaHHUs U OOKOBast MOBEPXHOCTh https://m.edso0.ru/1468bab3
N3006paxeHne KoHyca Ha TUIOCKOCTH.

Pa3Béprka koHyca. CeueHus KoHyca
10 (TUIOCKOCTBI0, MapaJlIeIbHOW OCHOBAHUIO bubmorexa LIOK
- 11ap . ’ https://m.edsoo.ru/Obdelbe8
Y TUTOCKOCTBIO, IPOXO/ISIIEH Yepe3
BEPIIUHY)

11 Kom6unanus ten BpaiieHust u bubnnoreka [JOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIIMCAHHBIN OKOJIO chepbl;

12 cdepa, BMcaHHAs B MHOTOTPAaHHUK HITH B bubmorexa LIOK

pa, P https://m.edsoo.ru/0b136158
TEJIO BpallleHus

13 [Toustue 06 06bEMe. OCHOBHBIE CBOMCTBA bubmuorexa [IOK

00BEMOB TeNT https://m.edso0.ru/26a03fb7
N bubmuorexa [IOK
14 0
OOBEM LHIIMHAPa, KOHYCa https://m.eds00.ru/5513d87b
N butmmoreka [JOK
15 06
BEM L1pa H ILIOLIALD CepEI https://m.edso0.ru/d189bde?
[TomoOHbIE Tena B MPOCTPAHCTRBE.
16 CO(I)[THOIHGHI/IH Memp ano aJISIMU bubmorexa LIOK
5 _I_[y tas https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEIT

17 KonTponbhas pabora o remam "Terna bubnmnoreka [JOK
Bpamenus" u "O0beMbl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MJIOCKOCTH U B IPOCTPAHCTBE bubamorera LOK

P pocIp https://m.edsoo.ru/5caefclb

19 Crno>keHue ¥ BBIYMTAHHUE BEKTOPOB bubmuorexa [IOK



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b

https://m.edsoo.ru/23f4f089
but6mmoreka [IOK

20 h%
MHOEHHE BEKTOpa Ha HHCTO https://m.edsoo.ru/dee379eb
Pasnosxenue BekTopa 1o Tpém
21 HEKOMIUTaHapHBIM BekTopam. [IpaBuio bubmmorexa [IOK
P paM. =p https://m.edsoo.ru/a28fd74e
napasienenumneaa
Pemenne 3amad, cBSI3aHHBIX C
22 MIPUMEHEHUEM TPABUII JEHCTBUH C bubmorexa LIOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMu
23 KoopanHaTHO-BEKTOPHBIN METOI ITPU bubnmoreka [JOK
PEILICHUN TEOMETPUYECKHX 3a7a4 https://m.edsoo.ru/d3alfe30
[IpsimoyToNbHAS crCcTEMa KOOPAWHAT B
24 HPOCT Z;cme Koopaunatst BpeIIICTO a bubmorexa LIOK
pOCTD . ' P pa- https://m.edso00.ru/48db7058
[IpocTeiimue 3ama4n B KOOpAUHATAX
o5 VYron mexay Bektopamu. CKaasipHOE bubnmnoreka [JOK
MPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
Boluncrienue yrioB MEXy NPAMbIMUA U bubmuoteka LIOK
26
MJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonTponbhas paborta o teme "Bektopsl u bubnmoreka [JOK
KOOPJMHATHI B TPOCTpaHCTBE" https://m.edso0.ru/77c22fc5
[ToBTOpeHwue, 060061eHNE 1
28 cuctemMaruzanus 3HaHui. OCHOBHbIE bubnunorexa [IOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
IUTAHUMETPUH
[ToBTOpeHue, 0600IIeHNE U
29 cuctemMaruszanus 3HaHu. OCHOBHbIE bubnnorexa [IOK

¢dburypsl, pakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

https://m.edsoo.ru/078cd184



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

[ToBTOpeHME, 0600IIEHNE U

30 cUCTEMAaTH3alid 3HaHUN. 3a1aun 1 bubnmorexa HOK
' https://m.edsoo.ru/7491efe0
TUTAHUMETPUU M METOJIBI X PEIICHUS
[ToBTOpenwue, 060061eHNE 1
31 cucTeMaTH3alys 3HaHUH. 3agaun 1 bubmorexa [IOK
' https://m.edsoo.ru/4dffda97
TUTAHUMETPUH U METOJIBI UX PEIICHHUSI
[ToBTOpenue, 0600IICHNE U
32 cucreMartusanus 3HaHuil. OCHOBHbBIE 1 bubmuoreka [IOK
¢burypsl, GpakThl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bu6mmoreka [IOK
33 4 1
TOrOBAs KOHTPOJIBHAS padoTa https://m.edsoo.ru/ec24dfc2
34 IToBTOpenue, o6o0IIEHNE U 1 bubmmorexa [IOK
crucTeMaTH3als 3HaHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

MMPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero 001ero 00pa3zoBanus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMU: TOUKA, IPsIMasi, TNIOCKOCTb
25 IIpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX NPU PEIICHUN
' reOMETPUUYECKHX 3a7a4
23 OnepupoBaTh MNOHATHAMH: MAPALIEIBHOCTE M MEPHEHAUKYISIPHOCTH
' HPSMBIX U IJIOCKOCTEN
-4 KnaccuduuupoBaTth B3auMHOE pacloiOKeHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHU ABYI'PAHHOTO YIJIa,
7.5 pedpo ABYIpaHHOTO yIJia, TUHEHHBIN yros ABYIPaHHOrO yIia, rpajycHas
Mepa JIByrpaHHOIO yria
26 OnepupoBaTh MOHATHUSAMHU: MHOTOTPAaHHMK, BBITYKJIBIH W HEBBITYKJIBII
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpaHHMKA, IPaBUJIbHBIII MHOIOIPaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BM/bl MHOTOTPAHHUKOB (IUpaMuAa, MPU3MA,
' IPSMOYTOJIbHBIN Napaienenunes, Kyo)
KnaccuduuupoBaTtb ~ MHOTOIpaHHMKM, BBIOMpass  OCHOBaHUS  JUIs
28 kinaccuukanuy  (BBIOYKIBIE M HEBBIIYKJIbIE  MHOTOTPaHHUKH,
' IPaBUIbHbIE MHOTOTPAHHUKH, MpPSIMBbIE M  HAKJIOHHBIC IIPU3MBI,
napasuiesienune/bl)
29 OnepupoBatb MOHSTUSIMMU: CEeKyILast IJIOCKOCTb, CEUeHUe
' MHOTOT'PaHHUKOB
210 OOBACHATH NPUHLUIBI TIOCTPOEHUS  CEYEHUH  MHOIOIPAHHUKOB,
' UCIIOJIb3YSl METOJ CJIEIOB
211 CrpouTe ce4eHHs MHOTOIPAaHHUKOB METOJOM CJIEJOB, BBIIOJHATH

(BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:




7.12

BUJ] CBEPXY, COOKY, CHU3Y

Perrate 3a1aun Ha HaXOXICHHE T€OMETPHUCCKUX BEIIMYMH II0 00pa3iamM
WIA aJrOpUTMaM, HPUMEHSS H3BECTHBIC aHAIMTHYECKHE METOABI IPHU
peH_ICHI/II/I CTaH)IapTHI)IX MAaTEMATHUYCCKUX 3aa1a4 Ha BBIYHUCJICHHC
paCCTO?[HI/II\/’I Me)KI[y ABYMsI TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKHU 10

IIJIOCKOCTH, MCKAY CKPCIIUBAIOIMIUMUCS ITPAMBIMHA

7.13

Pemrats 3a/1a4r Ha HaXOXJCHUC TCOMCTPUYCCKUX BCIWYHH IO 06pa3uaM
WK aJilrTOpUTMaM, IMPUMCHSASA HU3BCCTHBLIC AaHAJIUTUYCCKUC MCETOJALI IIpHU
peuicHUN CTAHAAPTHBIX MATCMATHYCCKUX 3adad Ha BBIYUCIICHUC YTIJIOB
MCKAY CKPCHIMBAOIIHUMUCA IMPAMBIMH, MCKIAY HpﬂMOfI N IJIOCKOCTBIO,

MCKAY MIIOCKOCTAMU, IBYI'PAHHBIX YTJIOB

7.14

Bbruuciate 00bEMBI M IUIOHIAIM  TIOBEPXHOCTEH MHOTOTPAaHHHKOB
(mpu3ma, nmupamMuia) ¢ MpUMEHEHHEM (HOPMYJI, BEIYUCISATH COOTHOIICHUS
MEXITY TUTOIIAISIMH MIOBEPXHOCTEH, o0BEMaMu TIOJJOOHBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh MOHSATUSIMM: CUMMETPHsI B MPOCTPAHCTBE, LEHTP, OCh U

TUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUH (PHUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBATh M WHTEPIPETUPOBATH HHPOPMALHUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, NpPEACTaBICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTB TCOMCTPUICCKHC (baKTBI U pCIICHUSA CTCPCOMCTPUUCCKUX
3a/la4, IpcAIojaratomlnuxXx HCECKOJIBKO IIaroB pCIICHUA, C€CJIU YCIOBHA

MPUMEHEHHUS 3a/1aHbl B SBHOU (hopme

7.18

[IpumeHsATs npocTEHIINME NPOrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUICCKUX 3a/1av

7.19

IIpyBoAUTH NpPUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IIPUPOAC U

JKHU3HH, paClioO3HaBaTh NPOABJICHUC 3aKOHOB I'COMCTPHUU B HCKYCCTBC

7.20

[IpuMeHsTh MOTyYEHHbIE 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh PeaslbHbIC
CUTyallud W TPHUMEHATHb M3yYEHHBIE IOHATHS B IIPOLECCE IOMCKA
pelieHus MaTeMaTHYeCKH chopMyTUpPOBaHHOM po0OJIeMBl,
MOJIETUPOBATh peajbHbIE CUTYallMH Ha SI3bIKE T€OMETPUH, HCCIIEOBAThH
MIOCTPOCHHBIE MOJIEJN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATUU U
TeopeM, amrmapaTa aiaredopbl, pemaTh NPakTUIeCKUe 3a/1a4i, CBI3aHHbIE C

HAaXOXIACHUEM I'€COMETPUICCKUX BEJINIHNH




11 KJIACC

Koz IIpoBepsiemble MpeIMeTHbIE Pe3yabTATHI OCBOECHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJibTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: MIJTHHAPUICCKAs IIOBEPXHOCTH, 00pa3yronIne
6.1 WIAHIPUYECKONH TIOBEPXHOCTH, MHUJIMHAP, KOHHYECKAs IMMOBEPXHOCTD,
' oOpa3ylomme  KOHMYECKOW  IOBEPXHOCTH, KOHYC, cdepudeckas
MMOBEPXHOCTh
6.2 Pacnio3naBate Temna BpalieHus (LWIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYEHHUS TeJl BPALCHUS
6.4 KinaccudunupoBaTh B3aMHOE pacroyiokeHue chepbl U MITOCKOCTH
OnepupoBaTh NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHUE CETMEHTA,
6.5 BBICOTa CETMEHTA, IIapOBOM CIJIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
IIIAPOBOTO CIIOS, IIAPOBOH CEKTOP
6.6 Bbruncnsate 00BEMBI W IIJIOMIAAM TOBEPXHOCTEH TEN BpallCHUs,
' TeOMETPUYECKUX TEJI C MPUMEHEHUEM (hopMy
OnepupoBaTh TOHATUSAMH: MHOTOTPAHHHK, BIHUCaHHBIA B cdepy u
6.7 OTMMCaHHBIN 0KOJI0 cepsl, cepa, BIMCaHHAS B MHOTOTPAaHHUK WU TEJIO
BpaIICHUS
6.8 BbruncnsTe COOTHOIICHHS MEXIYy IUIOMAAsIMH IOBEPXHOCTEH H
' 00BEMaMHU ITOTOOHBIX TEN
6.9 N300paxaTh n3ydaemble QUTYPHI OT PYKH M C TMPUMEHEHHUEM ITPOCTBIX
' YepTEKHBIX HHCTPYMEHTOB
BBIMOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUJI CBEpXY, COOKY, CHH3Y; CTPOUTh CEUYCHHS Tl
BpAaIICHUS
W3Bnekatb, MHTEPHpPETUPOBATH M MPEeOOpPa3OBBIBATH WH(MOPMALHIO O
6.11 MPOCTPAHCTBEHHBIX Te€OMETpUYEeCKuX (GUrypax, MNpeICTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs reomeTpuyeckue (QakThl A PEHICHUsS] CTEPEOMETPUUYECKUX
6.12 3a/1a4, MPENOJaraoliuX HECKOJBKO IIAaroB pELICHUs, €CIHU YCJIOBHUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOU (hopme
6.13 OnepupoBath MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

BEINIONHATE AEMCTBUS CIOXKEHUS BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHS BCEKTOpPA Ha 4YHUCIIO, O6L$ICH$ITL, KakKMMH CBONCTBaMHM OHH

00J1a1a10T

6.15

[IpuMeHsTH paBUIIO NapasuleNenueia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATHAMHA: ACKAPTOBBI KOOPAMWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yroia MCXJAy  BCKTOpaMu, CKaJLIpHOC  MPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAaHAPHBIC BEKTOPLI

6.17

Haxoauth CYMMY BCKTOPOB H NPOHU3BCACHHUC BCKTOPAa HA YHUCJIO, YIroJl
MCXKAY BCKTOpaMHU, CKAIAPHOC IMPOU3BCACHUEC, PACKIAAbIBATE BEKTOP I10

ABYM HCKOJUIMHCAPHBIM BEKTOpPaAM

6.18

3amaBaTh TUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT

6.19

Pemrate HpOCT@fII.HHC rCOMETPUYCCKUC 3aJauhd Ha [PUMCHCHUC

BCKTOPHO-KOOPAWHATHOI'O METOAAa

6.20

Pematn 3aJadu Ha AOO0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaXOXIACHUC I'COMCTPUYICCKUX BCIMYHUH II0 06pa3uaM WU aJIrOpUTMam,
IIPpUMCHAA HN3BCCTHBIC MCTOIBI npu peICHNN CTaHAAPTHBIX

MaT€MaTUYCCKHUX 3aJa4

6.21

IIpumeHATs mnpocTedlIMe NPOrPAMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCIICHUN CTCPCOMCTPHUICCKUX 3a1aY

6.22

IIpuBoauTH NpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U

JKM3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B HUCKYCCTBC

6.23

[lpuMmeHsATh TONyYeHHBIE 3HAHWSA Ha TPAKTHKE: aHAJIM3HpPOBATH
peabHble CHUTYallMM W TMPHMEHSATh W3YYCHHBIC TOHSATHS B TIpOIEcce
MOUCKA pEIICHUsI MaTeMaTU4eckKH C(HOpMYyITMPOBAHHOM TMPOOIEMBI,
MOJICIMPOBATh PEabHbIE CUTYallMU Ha A3BIKE T'€OMETPUH, UCCIIEI0BAThH
MOCTPOCHHbIE MOJIETH C UCIOJIb30BAHUEM I'€OMETPUYECKUX IMOHATUH U
TeopeM, arnmapaTa alreOpbl, perarh NpakTUYECKUe 3a7a4uu, CBSI3aHHbIE C

HaXOXXIACHUCM I'€COMETPUICCKUX BCJININH




MHNPOBEPAEMBIE SJIEMEHTBI COAEP KAHUA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OCHOBHBIE TIOHATHUS CTepeoMeTpuu. Touka, mpsiMasi, TUIOCKOCTh, TPOCTPAHCTRO.
[TonsiTie 00 aAKCMOMATHYECKOM IIOCTPOSHHH CTEPEOMETPHUU: aKCHOMBI

CTCPCOMETPHHU U CIICACTBUA U3 HUX

7.2

B3anMHOe pacronoxkeHue TpsMBIX B MPOCTPAHCTBE: IEpPECEKarOIUecs,
MapajuyieIbHbIE W CKpeIIMUBaroIMecs mpsMble. [lapamienbHOCTh MPSAMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: TNApajulesibHbIE TMpPsAMbIE B IPOCTPAHCTBE,
MapaJIEIbHOCTD TPEX MPSIMBIX, NAPAILIETBHOCTD NPSIMOM U TUIOCKOCTH. YTJIbI C
COHAIIPABIICHHBIMU CTOPOHAMH, YroJd MEXKIY NpSMbIMH B IPOCTPAHCTBE.
[TapannenpHOCTh  IUIOCKOCTEW:  MapaJulelibHblEe  IUIOCKOCTH,  CBOWCTBA
napajieNbHbIX IIockocTed. [Ipocreiimme mpocTpaHCTBEHHbIE (UTYPHl Ha

IJIOCKOCTH: TCTPAdP, KY6, IapaJiieJICIuIic 1, IOCTPOCHUE ceueHui

7.3

[leprieHIUKYIAPHOCTh NPAMOM M IUIOCKOCTH: NEPHEHAUKYISPHBIE IpPSIMbIE B
IIPOCTPAHCTBE, MpsAMbBIE MAPAJUICNbHBIE W IEPIECHINKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYIIPHOCTH MPSIMOM M IUIOCKOCTH, TeopemMa O MpsIMOU
MEPHEHIUKYJIIPHON INIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YIOJ MEXAY NPAMOUA U
IJIOCKOCTBIO, JABYIPAHHBIM  YroJl, JIMHEWHBIA yrojd JABYTPAHHOrO yrija.
IlepneHaAuKyIsIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT TOpAMOM 10  IUIOCKOCTH, TPOEKIHs  (GUrypsl Ha  IUIOCKOCTD.
IlepneHAUKyYISAPHOCTE  INIOCKOCTEH: IMPU3HAK IEPHEHIUKYISPHOCTH  JBYX

mockocTeil. Teopema o TpEX NMeprneHuKyspax

7.4

[loHsaTie MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBITYKJIbIE U
HEBBIMYKIIbIE MHOTOTPAaHHUKHU, pa3BEPTKAa MHOTOTpaHHUKA. [Ipu3ma: N-yromnpHas
pu3Ma, 'PaHd U OCHOBAHUS MPU3MBI, NpsiMasi U HAKJIOHHAs MPU3MbI, OOKOBas U
MoJIHAs ~ TMOBEpPXHOCTb  mHpusMmbl.  [lapamnenenunen, — npsAMOYroJjbHBIN
napajuienenumnea U ero cpoicrsa. [lupamuaa: N-yronpHas nupamuia, rpaHd U

OCHOBAHUEC IMUpPaAMHIBI, OOKOBas U IOJIHAs MMOBEPXHOCTh MUPAMUIBI, IIpaBUJIbHAs




U yceu€HHas NUpaMUAa. OJIEMEHThl NpU3Mbl W nupamuabl. IIpaBunbHble
MHOTOI'PaHHHUKH: TIOHSATHE MPABUIBHOTO MHOTOTPAHHUKA, NPaBUIIbHAS MPU3Ma U
npaBUIbHAs NHpaMHa, MPaBUJIbHAs TPEyrojbHas NUpaMUAa M MPaBUIbHBIN
TeTpa’p, KyO. IlpencraBieHue o MNpaBUIBHBIX MHOTOIpaHHMKAX: OKTa’Jp,

JO0ACKadAp U UKOCAApyruc Ceuenus IMIPU3MBbI U ITUPaAMUJIbI

7.5

CumMMeTpusi B TPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSIMOH,
IJIOCKOCTH. OJJEMEHTH CHMMETPHUM B THUpaMHUAaX, Mapajuiejenuneaax,

IMMPaBUJIbHBIX MHOI'OI'paHHUKaXxX

7.6

Bbruncnenue 3eMEHTOB MHOTOTPaHHUKOB: péOpa, nuaroHaiu, yriel. [lnomans
OOKOBOW TOBEPXHOCTH M TIOJHOW MOBEPXHOCTH MHPSAMOM TPHU3MBI, IUIOLIA/b
OCHOBaHUWH, TeopeMa O OOKOBOW IMOBEPXHOCTH TPSMON mpu3Mbl. [lmomans
OOKOBOM NOBEPXHOCTH M TOBEPXHOCTH MPABUIBHON NHUpaMHIbI, TEOpeMa O
wiomanu yceu€HHoil nupamuasl. [loHstue 00 o00béme. OOBEM NUPAMUIBL,

MMPU3MBI

7.7

HOI[O6HBI€ TCJIa B TIPOCTPAHCTBE. CooTHOIICHUS MCXKAY IUIomaasaMu

MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEIT

11 KJIACC

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

6

I'eomeTpus

6.1

Hunuaapuyeckas TOBEPXHOCTh, 00pa3yrolue MINHIPUYECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKOH moBepxHOCTH. LlmmmHap: ocHoBanus W OOKOBast

MOBEPXHOCTh, 00pa3yroiias U OCh, MIIOMIAIs> OOKOBOU U MOJIHOW MOBEPXHOCTH

6.2

Konnueckasi MOBEPXHOCTh, OOpa3yrOIIMe KOHUYECKOH MOBEPXHOCTH, OCh U
BEpIIMHA KOHHYECKOW TMOBEpXHOCTH. KOHyc: OCHOBaHME U  BEpIIHHA,
oOpasyrommas 1 0Cbh, TUIOMAIs, OOKOBOW WM TIOJHOW TMOBEPXHOCTH. Y CEUEHHBIH

KOHYC: 00pa3yrolire U BEICOTa, OCHOBAHUS M OOKOBAs TOBEPXHOCTH

6.3

Chepa w mrap: meHTp, paguyc, AMAMETP, IUIOMAAL TOBEPXHOCTH CQEpHI.
B3anmHoe pacnosnoxenue chepbl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K

cdepe, miomanb chepsl

6.4

N3o06paxenue Ten BpaleHUs Ha MI0CKOCTH. Pa3BépTka MUIMHApa U KOHYyCa

6.5

KomOunanuu Tten BpalleHHs W MHOTOTPAaHHUKOB. MHOTOIpaHHHK, OMHMCAaHHBIN

okoJ1o cepsl, chepa, BiMcaHHAS B MHOTOTPAHHHK, WJTU TEJIO BPAIICHUS




6.6

[onsitue 06 o6vEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO TNapajvieienunena u cieacTBus u3 He€. OO0BEM LMIMHIpA,

koHyca. O0BEM mIapa u miomasis cepbl

6.7

[Momobupie Tema B mpoctpaHcTBe. COOTHOMICHHS MEXKAY IUIOMIAISIMH

HOBEpXHOCTEH, 00BbEMaMU OJOOHBIX Tell

6.8

Ceuenust nwivMHApa (MapaJuiebHO U TEPHEHAUKYISAPHO OCH), CEUCHMsI KOHYyCa

(mapasienbHOE OCHOBAHHUIO U IPOXOASIIEE Yepe3 BEPIINHY), CEUEHHUs 11apa

6.9

BCKTOp Ha IIJIOCKOCTH W B IMPOCTPAHCTBC. CrnokeHne M BBIYUTAHHUE BCKTOPOB.
YMHOXKEHHE BeKTOpa Ha 4yucio. PasnoxkeHune BekTopa IO TpEM
HEKOMIUIaHApHbIM BekTopaM. [IpaBuno mnapamnenenunena. Pemenue 3anad,

CBSI3aHHBIX C IPUMEHEHHUEM INIPABUII ACUCTBUM C BEKTOpaMU

6.10

[IpsmoyronbHas cuctemMa KOOpAMHAT B mpocTpaHcTBe. KoopAuHATHI BEKTOpA.
[IpocTelimme 3amaum B KOOpJAMHATaX. YTod Mexay BekTopamu. CkajaspHoe
IIPOU3BE/IEHNE BEKTOPOB. BhIUUCIIEHNE YTIIOB MEXAY MPSIMBIMU U TUIOCKOCTSIMH.

KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTO/J IIPU pCHICHUU I'COMCTPUICCKHUX 3aaaqd

ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OBPA30OBATEJBbHON
HNPOI'PAMMBbI CPEJHEI'O OBHIETI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3y/ibTaTaM

MPOBEPSIEMOT0 OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero
TpeOOBaHMSA o0uiero o0pa3oBaHus

Brnanenue meromaMu J0Ka3aTeiabCTB, aITOPUTMAMHU PEIICHUS 3a/1ad,
yMeHHe (HOPMYITHPOBATh U OMEPUPOBATH TOHSATHSAMU: ONpPEICICHHE,
aKCMOMa, TeopeMa, CIIEICTBUE, CBOMCTBO, MPU3HAK, JOKa3aTEIbCTBO,
paBHOCHIbHBIC  (OPMYIUPOBKH;  TNPUMEHSATh  WUX;  YMCHHE
dbopMynupoBaTh O00paTHOE U MPOTHUBOIOIOXKHOE YTBEPXKIACHUE,
MPUBOJIUTH TIPUMEPHI W KOHTPIPUMEPHI, WCIOIB30BaTh METO/I
MaTeMaTHYeCKOH WHAYKIINY; MIPOBOIUTH J0Ka3aTeIbHbIE
paccyXIeHus TpU pEIIeHUH 3a7ad, OIIEHUBATh JIOTHYECKYIO
MPAaBWJIBHOCTh PACCYXKACHHI;, YMEHUE OINEPUPOBATH TMOHATUSIMU:
MHOYECTBO, MOJIMHOXKECTBO, OTEpAIlM HaJ MHOKECTBAMHU; YMEHUE
UCTIOJIB30BaTh TEOPETUKO-MHOXKECTBCHHBIM ammapar i OIMHCaHUs
peasTbHBIX MPOLIECCOB U SBJICHHUIA U NIPH PEIICHUH 33724, B TOM YHCJIIC

H3 Jpyrux yT—Ie6HI)IX npeaAMETOB;, YMCHHUEC OICPUPOBATH MMOHATHUAMU:




rpa¢, cBA3HBIN rpad, AepeBo, LUK, rpad Ha IUIOCKOCTH; yMEHHUE
3aJaBaTh W ONHWCBHIBaTh  Tpadbl  Pa3IMYHBIMU  CHOCOOAMU;

HUCIIOJIB30BaTh Fpa(b]':»l ITpU pCUICHUH 3a1a4

YMeHue onepupoBaTh MOHATHAMU: HATypajJbHOE YMCIO, LEJoe
YHUCIO0, CTENEeHb C LEeJbIM I[OoKa3aTeleM, KOpPEHb HaTypalbHOM
CTENIEHHU, CTENEeHb C pPALMOHAJIBHBIM IIOKa3aTelleM, CTENeHb C
NENCTBUTENBHBIM MOKa3aTelieM, JIorapupmM uucia, CUHYC, KOCUHYC U
TAQHT€HC MPOU3BOJIBHOTO YUCIIA, OCTATOK 110 MOAYJIIO, PALUOHAIBHOE
YKCJI0, UPPALMOHAIBHOE YMCII0, MHOXKECTBA HATypaJbHbIX, LEJIbIX,
palMOHAIbHBIX, JACHCTBUTEIBHBIX YHCEN; YMEHHUE HCII0JIb30BATh
MPU3HAKH JEIMMOCTH, HAMMEHBIINH OOLHIA IeTUTeNlh U HAaUMEHbIIIee
obmiee KpaTtHoe, airopuTM EBKkiIMga Tmpu pelieHHH  3ajad;
3HAKOMCTBO C Pa3JINYHBIMU IO3ULUOHHBIMU CHUCTEMaMU CUUCIICHMUS;
YMEHHUE BBINOJHATH BBIYMCICHHE 3HAuUeHUMH M TpeoOpa3oBaHUs
BBIp@)XEHUII CO CTemeHsAMU U Jorapudmamu, Mpeodpa3oBaHUA
OpOOHO-PALlMOHANBHBIX  BBIPAKEHHWH;  yMEHHE  ONEpUPOBaTh
MOHATUSIMH: TI0CJIEJIOBATENIbHOCTh, apu(pMeTHUecKas Iporpeccus,
reoMeTpuyecKas nporpeccus, 0ECKOHEUHO yObIBaro1as
reoMeTpudecKas IIPOTpECCHS; yMEHHue 3aJaBaTh
MOCJIEJIOBATENILHOCTA, B TOM YHCJIE C IOMOIIBI0 PEKYPPEHTHBIX
dbopmMyrn; yMEHHE ONEpUpOBaTH IMOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
CONMpsKEHHBIE  KOMIUIEKCHBIE  4YHClIa, MOAYJIb U  apryMEeHT
KOMIUIEKCHOTO ~ 4YWCia, (opMa 3alUCH  KOMIUIEKCHBIX — YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUUECKas M aireOpanyeckas); yMeTb
NPOU3BOJIUTH  apUPMETHYECKHEe JEHCTBUS €  KOMIUICKCHBIMHU
YKCJIaMU; IPUBOJUTH IPUMEPHI UCIIOIb30BaHUS KOMIUIEKCHBIX YHCEIT;
OIEpUpPOBaTh MOHATUAMU: MaTpuua 2X2 u 3x3, ompeneauTelb

MaTpulbl, FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPEACIIUTCIIA

Ymenue OTepupoBaTh MOHSTHSIMHU: paloHaIbHbIE,
UppaluOHaNIbHbIE, TOKa3aTelbHbIe, CTENEHHBIE, JIorapupMUUecKue,
TPUTOHOMETPUYECKHE YpPaBHEHHUS M HEPABEHCTBA, HUX CHCTEMBI,
yMEHHE ONEePUpPOBATH TMOHATHSIMU: TOXIECTBO, TOXKIESCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpaBHEHUU H
HEPABEHCTB, PABHOCWJIBHOCTh YpPaBHEHUM, HEPABEHCTB M CHUCTEM;

YMCHHUC PCIIAaTh YpaBHCHHA, HCPABCHCTBA W CHUCTCMbI C IMOMOLIBIO




Pa3IMIHBIX HpI/IéMOB; peiaTh YpaBHCHHA, HCPABCHCTBA U CUCTEMBI C
napamMeTpom; NpUMCHATL YpaBHCHHA, HCPABCHCTBA, UX CUCTCMBI JJIS
peuieHrud MATCMATHYCCKUX 3aJa4 W 3ada4 U3 PA3JINYHBIX obOmacTeit

HAyKU U pealibHON )KU3HU

YMeHue onepupoBaTh MOHATHSAMM: (YHKIMSA, YETHOCTb (PYHKIUH,
HEPUOIUYHOCTD ¢GyHKIMN, OrPaHUYEHHOCTh ¢byHKIHY,
MOHOTOHHOCTh (PYHKLIHMH, SKCTpeMyM (QYHKIMH, HauOojblliee U
HauMEHbIIee 3Ha4YeHHs] (PYHKIUM Ha MNPOMEXKYTKE, HelpepblBHAs
¢GbyHKIMSA, acUMOTOTHL Tpaduka (QYHKIWMH, TepBas W BTOpas
npou3BOMHAs (YHKIUH, TEOMETPUYECKHA W (U3UYECKHH CMBICTT
IIPOM3BOJHOM, INEpBOOOpa3Hasi, ONpEAENEHHBIH HHTErpajg; yMEHHE
HaXOJWUTh AaCHUMITOTHI rpaduka (YHKIMH; YMEHUE BBIYHCIATH
IIPOU3BOJHBIE CYMMBbI, IPOM3BEIEHHUS, YAaCTHOTO W KOMIIO3ULIUU
(GyHKLIUH, HAXOAUTh YpaBHEHUE KacaTeldbHOM K rpaduky (QyHKIMH;
YMEHHUE HaXOJIUTh NPOM3BOJHBIC 3JIEMEHTAPHBIX (YHKIUH; yMeHHE
UCIOJIb30BaTh NIPOU3BOIHYIO Ul MCCIEI0BaHUS (PYHKIUI, HAXOIUTD
HauOOJIbIINE U HAaUMEHbIINE 3HaueHUs (QYHKUUN; CTPOUTH rpaduKH
MHOI'OWIEHOB C HCIOJb30BAHHMEM ammapaTa MaTeMaTH4eCKOro
aHaJM3a; MPUMEHSATh NMPOU3BOJHYIO JJIi HAXOXKJEHUS HAWIy4dlIero
pelIeHrs B MPUKIAAHBIX, B TOM YHCJE COIHATbHO-3KOHOMHUYECKHUX U
¢u3nvecknx 3amavyax; HAXOAWTh IUIOMAAW M OO0BEMBI GUTy C
MOMOUIbI0 HMHTETpasia; MPUBOJUTH NPUMEPHl MaTEeMaTHYECKOIO

MO/JICIIMPOBAHUS C MTOMOIIBIO Au(depeHInaNbHBIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUAMHU: Tpaduk (QyHKIUH, oOpaTHas
GbyHKLMSA, KOMIIO3UIMS GYHKUNH, TMHEHHAs QYHKIMS, KBaJpaTUYHAs
¢byHKUMsA,  panuoHanbHas — (QYHKUWSA,  CTENeHHas  (yHKIus,
TPUTOHOMETPUUYECKUE (PYHKIUH, OOpaTHblE TPUTOHOMETPUUECKUE
GyHKLIMYU, NOKa3aTeabHass M Jorapupmuyeckass (yHKLUUU; YMEHHE
CTPOUTH TPapUKH U3yUEHHBIX (QYHKLUH, BBIOIHATH IPE0Opa30BaHUs
rpa¢ukoB  (QYHKIMA, UCHOJB30BaTh Tpadukud i U3YYCHHS
IIPOLIECCOB U 3aBUCUMOCTEH, ITPH PELICHUHU 3aJja4d U3 APYTUX y4eOHbIX
NPEeIMETOB W 3a/1ad W3 pealbHOW JKU3HH, BhIpaXkaTh (HopMyJamu
3aBHCUMOCTH MEXIy BEIMYMHAMHM;, HWCIIOJIB30BaTh CBOWCTBA W
rpadukn QYHKIUR A PEelIeHUs YpaBHEHHM, HEPABEHCTB M 3a/1a4 C

napameTpamu; u300paxkaTh Ha KOOPJIUHATHOHN MJIOCKOCTA MHOXKECTBA




peI_HCHI/Iﬁ ypaBHCHHﬁ, HCPAaBCHCTB U UX CUCTCM

YMeHue pemiaTh TEKCTOBBIC 3a/1a4M Pa3HBIX THUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, TOJIM U YacTH, Ha ABW)KEHUE, pabOTy, CTOMMOCTh TOBapOB
U YCIyr, HAJIOTH, 33Jaud W3 OOJACTH YINpaBiCHHs JIUYHBIMH U
ceMeiHbIMU (pMHAHCAMM); COCTABIATH BBIPAXKEHUS, ypaBHEHUS,
HEpaBeHCTBA M WX CHUCTEMBbl IO YCJIOBHIO 3aJaud, HCCIEA0BATh
MOJIyYEHHOE pEelIeHHE U OLIEHUBATh MPaBIONOJ00HOCTh Pe3ylIbTaTOB;
YMEHHE MOJICIUPOBATh peajbHbIE CUTyallMH Ha SI3bIKE MATEMaTUKH;
COCTaBJISITh BBIPAXKEHUSI, YPABHEHUSI, HEPABEHCTBA U UX CHUCTEMBI IO
YCIIOBUIO  3a/ladyd, MHCCJIENOBaTh  IOCTPOEHHBbIE  MOJEIH  C
HCII0JIb30BaHUEM anmnapara anreOpsl, UHTEPIIPETUPOBATD

IIOJIy4EHHBIA pe3yibTaT

YMeHue omepupoBaTh TOHATUSMHU: CpefHee apuMeTHUYecKoe,
MeJuaHa, HanOoJbIllee U HauMEHbIIIee 3HAYEHUS, pa3Max, TUCIIePCHS,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOIO0 HaOOpa; yMeHHEe H3BJICKaTh,
MHTEPIPETHPOBATh MH(GOPMAILIMIO, TPECTABICHHYIO B TabmuIax, Ha
nuarpamMmax, rpadukax, OTpa)kalollyl0 CBOMCTBAa  pealibHbIX
MPOIIECCOB M SIBJICHWH; TMPEACTABIAT, WHPOPMAIUIO C TMOMOIIBIO
TaOJUI] U JUarpaMM; MCCIIEeIOBaTh CTAaTHCTHUECKHE TaHHBIC, B TOM
Yucjie C TPUMEHEHUEM TrpadUyuecKuX METOJIOB M AJICKTPOHHBIX
CpeICTB; TpaHUUecKd HCCIIEAOBATh COBMECTHBIE HAOIIOJCHUS C

IIOMOILBIO IMarpaMM pacCEUBaHMs U JINHEUHON perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIIY4alHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTb CIy4alHOTO COOBITHS; YMEHHE BBIUHCIATH
BEPOSATHOCTh C MCIIOJIb30BAaHUEM I'pa)UueCKUX METOAOB; MPUMEHSThH
(bopMyIbI CIOXKEHUS U YMHOXKEHUsI BEpOATHOCTEH, (opMyITy MOJIHON
BEpOATHOCTH, (opmyny bepHymin, komMOuMHATOpHbIE (AKTBHI |
(GopMynbl; OLIEHMBATh BEPOSITHOCTH pEAIbHBIX COOBITHH; yMEHHE
OIIEpUPOBATh TOHATUSAMU: CllydaliHas BEJIMYMHA, PaCIpPEIEICHHE
BEPOATHOCTEM,  MATEMaTHUYECKOE  OXHMJIAaHUE, JUCHEpPCHd U
CTaH/IApTHOE  OTKJIIOHEHHE  CIy4alHOM  BeIMYMHBL,  (QYHKIUHU
pacnpeleNneHdss M IJIOTHOCTH PaBHOMEPHOIO, IIOKA3aTEIbHOIO H
HOPMAJIbHOI'O PAcCHpPEICIICHUN; YMEHHE HCIOJIb30BaTh CBOMCTBA
M3Y4YEHHBIX DPAaCHpPENCNICHUH [UIs peLIeHUs 3a4ad; 3HAKOMCTBO C

IIOHATUAMMU: 3aKOH 0OIBIINX YHUCCII, MCTOAbI BLI60pO‘-IHBIX




WCCIIEIOBAaHUM; YMEHHME MPUBOAUTH IMPUMEPHI MPOSBICHUS 3aKOHA
OOJIBIIUX YHCEN B MPUPOTHBIX U OOIIECTBEHHBIX SBICHUSIX; YMEHUE
ONEepUpOBaTh MOHATUAMM: COUYETAHHE, [EPECTaHOBKAa, YHCIIO
COUETaHWI, YHUCIO TIEpecTaHOBOK, OWHOM HplOTOHA; yMmeHUe
MPUMEHITh KOMOMHATOPHBIE (DAKThl U PACCYXKACHHS JUIsl PEIICHUs
3a/1a4y; OICHUBATh BEPOSITHOCTH pPEANbHBIX COOBITHIA; COCTaBIATH
BEPOSTHOCTHYIO  MOJ€JIb M  HMHTEPIPETHPOBaTh  MOJyYEHHBIN

pe3yabTaT

YMeHHe OmnepupoBaTh NOHATHSAMU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YIJa, IUIOCKMM YIOJI,
JBYTPAHHBIN yroJI, TPEXTPAHHBIN YroJl, CKPEIIMBAIOIIUECS MPSIMBIE,
[IapaJuIe]IbHOCTh U IEPHEHIUKYISIPHOCTD MNPSAMBIX U ILIOCKOCTEH,
Yol MeXAy NPAMBIMU, YIOJl MEXKAY IPSIMOM U INIOCKOCTBIO, YIOJ
MEXIy IUIOCKOCTSAMM, pAacCTOSHHE OT TOYKH JO IUIOCKOCTH,
pacCTOsSHUE MEXKIY IMPSIMBIMHU, PACCTOSHHUE MEXKAY IIJIOCKOCTSIMU;
YMEHHE HCHOJIb30BaTh IMpPHU PEIIEHUM 3a7ad H3ydyeHHblE (DAKThl U
TEOpeMbl IUIAHUMETPUM; YMEHHME OIICHHBATh pa3Mepbl OOBEKTOB
OKPYJKaIOILEro MUPa; CTPOUTh MaTEMATHYECKUE MOJEIU C ITOMOILBIO
F€OMETPUYECKUX NOHATUU M BEJIWYMH, PEIIAaTh CBA3AHHBIE C HUMU

MPAKTUYCCKHUE 3alaun
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YMeHue OomnepupoBaTh MOHATHSAMH: IUIOMAAL (QUTYPE, O00BEM
(Gurypsl, MHOTOTPAHHHK, TPABUIBHBIA MHOTOTPAHHUK, CEUYCHHE
MHOTOTpaHHUKA, Ky0, Mapajienenurie]], mpu3Ma, mupamuaa, Gurypa
Y TIOBEPXHOCTh BpAICHHS, IWIMHIP, KOHYC, map, chepa, Iiomaib
cheppl, IUIOMAAL TMOBEPXHOCTH MUPAMHIbI, MPHU3MBL, KOHYCA,
mwMHIpa, 00BEM Kyba, MPSMOYroJBLHOTO Mapaliesienuresa,
MUpaMUIbl, TPU3MBI, IWIMHApPA, KOHyca, Iapa, pa3BEépPTKa
MOBEPXHOCTH, CEYCHUSI KOHYCA U IWIMHIPA, MapaJIeIbHbIE OCU WM
OCHOBAaHHIO, CEUYCHHE Imapa, IUIOCKOCTh, Kacaromasics CcQepsl,
MWIMHApPA, KOHyCa; YMEHHE CTPOUTh CEYCHHE MHOTOTPAHHUKA,
n300pakaTh MHOTOTPAaHHHUKH, QUTYPHI U TIOBEPXHOCTH BPALICHHUS, UX
CCYCHHS, B TOM YHCJIC C TIOMOIIBIO JJICKTPOHHBIX CPEACTB; YMCHHE
MPUMEHSITh CBOHCTBA TEOMETPUYECKUX (HUTYp, CaMOCTOSTEIHHO
(bOopMyIMpOBaTh  OMPENCICHUS H3Yy4aeMbIX (QUryp, BBIIIBHTATh

THIOTE3bl O CBOMCTBaX M TPU3HAKAX T'E€OMETPUYECKUX QUryp,




O0OCHOBBIBATh ~ WJIM  ONPOBEpPraTh HX; yMEHHE  MPOBOJUTH
Kinaccuukanuioo (GUryp MO pasMYHBIM TPU3HAKAM, BBITOJIHATH

HCO6XOI[I/IMLIC JAOIIOJIHUTCIIBHBIC TTIOCTPOCHUS
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VYMeHue onepupoBaTh NOHATHAMM: [JBHXKEHHE B IPOCTPAHCTBE,
napajuleNbHblii  IepeHOC, CUMMETpUsl Ha IUIOCKOCTM U B
MPOCTPAHCTBE, TMOBOPOT, TNpeoOpa3oBaHHWE TMOAOOHSA, TOMOOHBIC
Gburypsl; yMEHue pacro3HaBaTh paBHbIE U MOJOO0HBIE (QUTYPHI, B TOM
yyclie B MPUPOJE, MCKYCCTBE, AapXUTEKType; HCIOJIb30BaTh
reOMETPUYECKHE OTHOLICHUS TIpU pEUIeHUHM 3a/ay; HaXOJIUTh
r€OMETPUYECKHE BEJIMYUHBI (JUIMHA, Yroj, IUIouianb, 00bEM) IpH
peleHnH 3afad M3 JAPYrHX Y4eOHBIX NPEIMETOB U M3 peajbHON
KU3HHM;, YMEHHE BBIYHCIATH TC€OMETPUYECKHE BEIMYUHBI (IJIMHA,
yroja, IUIOM@AAb, OOBEM, IUIOMAAb IOBEPXHOCTH), HCIOIB3YS
M3y4eHHbIE (POPMYIIBI M METOBI, B TOM YHCIIE: IJIOLIA/b IOBEPXHOCTH
NUpaMUIbl, MPU3MBL, KOHYCA, LWIMHIpPA, IUIOMAAb chepbl; 00bEM
Ky0a, TNpsAMOYroJbHOIO MapajUleNienNuIesa, NTUpaMHIbl, HPU3MBI,
IWIMHIpPA, KOHYyca, Iapa; yMEHHE HaXOIUTh OTHOIICHHE O0BEMOB

MOTI0OHBIX (hUTyp
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YMeHue onepupoBaTh MOHATHUSMHU: TNPSAMOYrojibHash  cHCTEMa
KOOpJMHAT, BEKTOP, KOOpPAMHATHI TOYKH, KOOPAMHATHI BEKTOpA,
CyMMa BEKTOpPOB, MPOM3BEIACHUE BEKTOpAa Ha YMHCIO, PA3JIOKEHUE
BeKTOpa 1Mo 0a3ucy, CKaJspHOE TPOU3BENIEHUE, BEKTOPHOE
IIPOU3BEJICHUE, YIOJI MEKIYy BEKTOPAMH; YMEHHE MCIOJIb30BaTh
BEKTOPHBI U KOOPAMHATHBIA METOJ JUIsl PELICHUS T'€OMETPUUYECKUX

3ala4v 1 3a1a4 Apyrux y‘le6HLIX npeaAMEeTOB
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YMeHue BbIOMpaTh MOAXOASIIMA METON JJis pelIeHUs 3a7auu;
MOHMMAaHHE 3HAYUMOCTH MaTEeMaTHKH B HW3YYEHUU MPHUPOJIHBIX U
OOIIECTBEHHBIX TMPOIIECCOB M SIBICHUN; YMEHHE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTeMaTHKH B MCKYCCTBE, YMEHHE MPUBOIUTH
MpUMEPbl MAaTEMaTUYECKUX OTKPBITHH POCCHICKOM H MHPOBOM

MaTeMaTHYECKOW HayKn

HEPEYEHD 3JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D IO MATEMATHUKE




HpOBepHeMLIﬁ IJIEMEHT COACPKAaHUA

Kon
1 Yucna v BBIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky qeIMMOCTH LEJIbIX YHACEI
12 Pammonanbueie uyucia. OOBIKHOBEHHBIE M JECATUYHBIE JApPOOH, IPOLEHTHI,
' OeCKOHEYHbIE IEPUOTUIECKUE IPOOH
13 Apudpmernueckuit KOpEHb HaTypaJIbHOU CTEIICHHU. [erictBus c
' apu(MeTHUYECKUMHU KOPHSIMHU HATypaJbHOM CTENeHN
14 Crenenb ¢ 1enbiM mokazatesneM. CTeneHb € PpalUOHAIBHBIM I10Ka3aTesleM.
' CBolicTBa CTEIIEHU
15 CuHyC, KOCMHYC M TaHI€HC 4YMCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAaHT€HC YHACIIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. /lecaTHIHbIC U HATYpPAIbHBIC JOTAPHPMBI
JeiicTBuTenpHble 4Yncia. Apu(METHUECKHE OMNEpalud C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [lpuOmkEHHble BBIYMCICHHS, MpaBUia OKPYIJICHHS, NPUKUIKA U
OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI
1.8 [IpeobpazoBaHue BbIpaKECHHIA
1.9 KomrmuiekcHbie yncna
2 VYpaBHeHMs U HEpaBEHCTBa
2.1 Henble u 1poGHO-pallMOHANbHbBIE YPaBHEHUS
2.2 WppanmonanpHble ypaBHEHUS
2.3 TpuronomeTpuueckue ypaBHEHUS
24 [TokazaTenbHbIC U JOTapUMUUECKUE YPABHEHUS
2.5 Llensie n qpoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 WppanuoHanbHble HEpaBEeHCTBA
2.7 [TokazarenpHBIC U TIOTApUPMUICCKIEC HEPABEHCTBA
2.8 Tpuronomerpuyeckre HEPaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuiia cucTeMbl JTUHEUHBIX ypaBHEHUN. OnpeeuTeNb MaTPUILIbI
3 OyHKIMH U TpaduKh
31 OyHkuus, cnocoObl 3ananus QyHkuuu. ['padux dpynxmumn. B3aumuo obpatHbie

¢yskuuu. YétHple u HeuéTHbIe QyHKuMU. [lepuoanueckue GpyHkumn




OOnacTb ompesereHUss U MHOXECTBO 3HadeHMH ¢yHkumu. Hynmu ¢yHkuumm.

HpOMe)Ky'TKI/I 3HaKOIIOCTOAHCTBA. HpOMe)KYTKI/I MOHOTOHHOCTH (I)yHKI_[I/II/I.

3 Maxkcumymbl 1 MUHUMYMBI QyHKIuM. HanGonbliee M HauMeHbIIee 3HAYCHHE
(GYHKLIMHU Ha IPOMEKYTKE
33 CrenenHas (pyHKIMS ¢ HaTypaJlbHbIM M LieJbIM Ioka3zareneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOpHS N-0i CTENeHN
3.4 Tpuronomerpuyeckre GyHKIMU, UX CBONCTBA U rpapuKu
3.5 [NokazarenbHas u orapudmudeckas QyHKIMU, UX CBOHCTBA U TPaQUKH
36 Touku paspeiBa. AcumnToThl TpadukoB ¢yHkuud. CBoiicTBa (yHKIMH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [locnenoBatenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN
35 Apudpmernueckas u reomerpuyeckas nporpeccud. Dopmyna  CIOKHBIX
' IPOLICHTOB
4 Havana maTtemaTuyeckoro aHanusa
4.1 [pousBonnas ¢pynkuuu. [Ipon3BoHbIE 2IeMEHTAPHBIX (DYHKIIUN
[IpuMeHeHne MPOM3BOAHON K HCCIIENOBaHUIO (DYHKIMHA Ha MOHOTOHHOCTH M
4.2 IKCTpeMyMbl. HaxoxneHne HamOONbLIET0 M HAaUMEHBLIETO 3HAYeHHS (YHKUIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoxecTBa U JOrMKa
5.1 MHOk€ecTBO, ONepaluy HaJl MHOKeCTBaMH. J{narpammel Diiniepa — Benna
5.2 Jloruka
6 BeposiTHOCTh U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BeposiTHOCTH
6.3 KomOunaropuka
7 ['eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TNIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 NOBEpXHOCTH BpaILLCHUS
7.5 KoopauHaTel 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTEMaTHYECKOro aHAJIN3a, FTEOMETPHSL.
I'eomerpus. 10-11 xiacc. Aranacsan JI.C., byryzos B.®., Kagomues C.b. u ap.

AxnmonepHoe oburectBo «M3marensctBo «IIpocBenieHue»

METOJIUYECKHUE MATEPHUAJIbI U1 YUUTEJIA
1 T'eomerpus, 10—11: Yueb. nnsa obmeoOpazoBaTenbHbIX yupexaeHui/ JI.C.
AranacsH, B.®. byry3os, C.b. Kagomues u np. — M.: IIpocsenienue, 2019r.

2 I'eomerpus. 10-11 kmaccsl. [Toypounsie pa3paboTku K yaeOHUKY ATaHacsHA

Caaksn C.M., byry3oB B.®.
3 b.I'. 3uB. /luiakTuecKkue MaTepuaiibl o reomerpuu Jis 11 kimacca. — M.

[Ipocsemienune, 2023

NN ®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH
HUHTEPHET

WHTEepHEeT-pecypChl:

1 www.edu.ru (caiitt MOuH P®).

2 www.school.edu.ru (Poccuiickuii 0011e00pa3oBaTeIbHbII MOpTAaI).

3 www.pedsovet.org (Bcepoccuiickuii IHTEpHET-TICACOBET)

4 www.fipi.ru (caiit deaepaabHOr0 HHCTUTYTA TIEIArOrMYECKUX U3MEPCHHIA ).



5 www.math.ru (MuTepHeT-noaaep:kka yaureneid MaTeMaTHKH).

6 www.mccme.ru (caiir MocKOBCKOTO IIeHTpa HEIPEPHIBHOTO
MaTEeMaTHYECKOTO

oOpa3zoBaHus).

7 WWW.It-N.ru (ceth TBOPUECKUX YUUTEIICH )

8 www.som.fsio.ru (cereBoe 00beIUHEHNE METOIMCTOB)

9 http:// mat.1september.ru (caiiT razersl «MaTeMaTHKa)

10 http:// festival.1september.ru (dbecTuBaib megarorndeckux uaeh
«OTKpBITHIN

ypok» («IlepBoe ceHTaOps»)).

11 www.eidos.ru/ gournal/content.htm (MutepHer - sxypHaI «UI0C»).
12 www.exponenta.ru (oOpazoBaTebHbIN MATEMATUYECKUN CAT).
13 kvant.mccme.ru (aiekTpoHHas Bepcus xKypHaiia «KBaHT».

14 www.math.ru/lib (amexrponHast MaTemarndeckast OMOIHOTEKA).
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