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INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEr0 O0IIero 0Opa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWINN POCCHICKOTO 0OO0pa30oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMU OCHOBY JUJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YJarOITHXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHMsl OOYCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HANPABIEHUU JIUYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYeCKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OOHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbllUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHUHU OOYYarOIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH LIEMOYKHU JTIOTHUECKUX YTBEPIKICHUN
B XOJ€ pEIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH uenoBeka. OpHeHTalus 4YellOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaKEHHUs OKPYXKAIOIIETO MHpPA, YCJIOBHUE YCIEITHOTO TMO3HAHWUS U aKTUBHOTO
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npeoOpa3oBaHus  JEHCTBUTENBHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI y4E€OHOM U TPYIOBOM N1E€ATEIHLHOCTH,
SBJIICTCSI OJHUM W3 TPO(PECCHOHATBEHO BAKHBIX KAdeCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHuS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HaHUU U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CTIEIHAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum obOpa3om, oOydarongecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MAaTeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YHUTh TC€OMETpPHIO Ooee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI TMPOrpaMMbl OOECIIEUMBACTCA PEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpuOpUTETHBRIMH 3aJa4aMH  OCBOEHHUSA Kypca
«I"eoMetpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTcs:

e (opmMupoBaHuEe mNpEACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINUM MUPOM;

e (opmMupoBaHue MpeACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIOMIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHme yMeHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaibHOM MUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHs 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIIeHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJWUTH  HECJOXKHBIE  JIOKa3aTeIbHBIC
pacCyXJIeHHs B XOJIe¢ PCIIeHUsS CTEPEOMETPUYCCKUX 3a7ad W 3a7ad C
MPAKTUYECKUM COJIEP>KaHUEM;
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e pa3BUTHE  HUHTEJUIGKTYaJIbHBIX M TBOPYECKUX  CIOCOOHOCTEH
oOydJarommxcs, IMO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEA0BATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHUS,

e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
TeOMETPUM: YMEHHE paClO3HABaThb IMPOSBICHUS T'€OMETPUUYCCKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl U 3aKOHOMEpHOCTeH, (OopMynHpoBaTh HUX Ha S3bIKE
T€OMETPHUH U CO3/1aBaTh T€OMETPUUECKHE MOJICIH, TPUMEHSITH OCBOCHHBIN
r€OMETPUYECKUN ammapaT JyIsl pPElIeHUs MPaKTUKO-OPUECHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3YyJIbTaThI.

OTIUYUTENbHON OCOOEHHOCTBIO MPOTPaMMBbl SIBJISIETCS BKJIIOUEHHE B KYpC
CTEpEOMETPUH B Hayajle €ero W3y4eHus 3a/Jad, pellaeMblXx Ha YypOBHE
WHTYWTUBHOTO MO3HAHMUS, U ONPEACIEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIILICHUS, CTUMYJIHUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JAJbHEUIIIEMY U3YyUYECHUIO NTPEIMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOAY OOYYEHHS, TO
€CThb TEOPETUUYECKNE 3HAHUSA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
INPAKTUYECKON NeATeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yyalxcs B Kypce CTEpPEOMETpUM MPOBOJIUTCS 3a CYET pEIeHUs 3ajad Ha
CO3/IaHME  TPOCTPAHCTBEHHBIX 00Opa3oB W  3aJa4 Ha  ONEpPUPOBAHUE
POCTPAaHCTBEHHbIMU 0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarjsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HarJIsJHOCTH, MBICJICHHOTO U3MEHEHUS €r0 UCXOIHOTO COACpHKaHUs.

OcHoOBHbBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «[IpsiMbie U MIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus,
«BexTopsl U KOOpAMHATHI B MPOCTpaHCTBEe». DOPMUPOBAHHE JIOTHUECKUX YMEHHM
pacnpezieniieTcss He TOJIbKO IO COJIep)KaTelbHbIM JIMHUSAM, HO M 1O TrojaM
o0ydeHHUs Ha YPOBHE CpPEHEro 00IIero o0Opa3oBaHMs.

Conmepxanne 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHopeAci€HHbIM 10 ToJaM OOy4YeHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4dYTOOBI OBJIAJEHHUE TE€OMETPUUCCKIMHU
MNOHSTUSAMU U HAaBbIKAMHU OCYIIECTBIISIIOCH MOCIE0BATENFHO U MOCTYNATENBHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX TMPEACTABICHUN OOYy4YarOUINXCs, PacHIupss |
yrayOnsis e€, o0pasyst IpOYHbIE MHOKECTBEHHbIE CBA3H.
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MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenne reomerpun oTBoauTCs 2 yaca B Heaeno B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.
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COJEPXAHUE YYEBHOI' O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS ~ CTepeoMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOEe pacnosnoxkeHue IMpsAMBIX B IPOCTPAHCTBE: IEpeCeKaroluecs,
NapajulesibHble W CKpeummBaronmecs npsamele. [lapajuiensHOCTE NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMPsAMBIE B NPOCTPAHCTBE;
NapaJIENbHOCTh TPEX MPAMBIX; NAPAIEIBHOCTD MPSMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; yIOJd MEXAy NpsIMbIMM B IIPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYyphl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaieaenunes]; IOCTPOCHUE CEUCHU.

[lepneHAMKYIJISIPHOCTD NPSIMOM U IIJIOCKOCTH: HEPIIEHIUKYJISPHBIE MPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC IAPAJUICIBHBIE W NEPIEHAUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IUVIOCKOCTBIO;  JIBYTPaHHBIA  yroJ, JIMHEWHBIA YroJl JABYTPaHHOIO  yIJIa.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MEPHEHIUKYISpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIpPaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuieNienunes] U ero cpoicrsa. Ilupamupa: n-yronpHas nupamuaa, I'paHd U
OCHOBaHHUE MHpaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl; TPABUIIbHAS U
yceu€HHas nHupamMuaa. OJIEMEHTbl Npu3Mbl W nupamuiabl. lIpaBuinbHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
npaBWiIbHAs NUPaMHUAA; MPaBWIbHAS TPEyrojbHas NUpamMuga W IMPaBHIbHBIN
TeTpadap; KyO. IlpeacraBieHune O mpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp,
noneka’ip u ukocasap. CeueHus NpU3Mbl U TUPAMHUJIBL.
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CummeTpus B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTH.  DJEMEHThl CUMMETpPUM B  NHpaMHlaX, Hapajliesienunenax,
MPaBUIbHBIX MHOTOIPAHHHUKAX.

Beruucnenne 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TMOBEPXHOCTH MPSIMOW MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUlomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
MAPAMU/IbI, TPU3MBI.

[logoGueie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tena Bpamenust

HummHapuyeckas TTOBEPXHOCTB, oOpazyrorue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHUE U BepilrHa, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMAIb MOBEPXHOCTH ChEpHI.
B3aumHoe pacnonoxxeHue chepbl U MIIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cdepe;
I01aab chephl.

N300paskeHne Ten BpallleHus Ha TNIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYyCA.

KoMOuHnanun Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
OMHUCAHHBIA OKoJIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BHEMOB Tell. Teopema 06 00béMe
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u miaomaab chepsl.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuennss mwiMHApa (MapaJUIETbHO W MEPHEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE
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BekTop Ha m1ockocTy U B pocTpaHcTBe. CI0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3znmokeHue BeKTopa 1o TpéM HEKOMILUIAHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay BekropaMu. CKalIspHOE MNPOU3BEICHHE BEKTOPOB.
BrluncnieHne yrioB MeXIy MPSMBIMH U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a/1a4.
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IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4€OHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTHIO IPaKAAHCKON MO3UIUU 00YYAIOIIEerocsl Kak akKTHBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUHUCKOro OOINECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHHM,
MpoLeTyp TPaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO OYyIIEro.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEMaTUUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MAaTeMaTUYECKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (370pOBOEC INMHUTAaHHE, COATAHCUPOBAHHBIA PEXUM 3aHATHH U

OTJbIXa, peryJsapHas busnueckas aKTUBHOCTb); ¢du3nuecKoro
COBEPILICHCTBOBAHMS, npu 3aHATHUAX CIIOPTHUBHO-03/I0POBUTEIHHOM
JEATEIBHOCTBIO.

Tpyaosoe BocnuTanue:
TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  NMPodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
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MaTEeMaTHKOW W €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINH BHIOOD
Oyaymeir mpodecciu U peann3oBBIBATh COOCTBCHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K  MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33/1a4 MaTEMaTHICCKON HAPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

Cc(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHl, TMOHUMAHUEM BIUSHUS
COIMATBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJO00aJTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMEH Ha MPUMEHEHHE MAaTEMaTHYECKHX 3HAHWHM JUIs peIleHUs 3aaad B
o0nacTh OKpyXKawIled cpeapl, IUIAHUPOBAHHUS IMOCTYIKOB H OICGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOLIEH Cpeibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ATAaroB €€
pa3BUTHS M 3HAYUMOCTH I PA3BUTHs [WBUIN3AINW, OBJAJACHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIIEIOBATEIBCKYIO NEATEIhHOCTD
WHIMBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuvle  Oelicmeus, — obecnevuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA — OKPYHCAOUie20  Mupa;  NpuMeHeHue  J102UYEeCcKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBUA:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATUYECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMU, (OPMYIHPOBATH
OTpECCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
Kiaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;
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BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacTHbIE U OOIIME;
YCIIOBHBIE;

BBISBJISIT ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npoTuBOpeurss B (paKTaxX, JAaHHBIX, HAONIOJACHUSIX W YTBEPXKICHHSIX;
npemjlaraTb  KpUTEpUM UL BBIABICHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;
IIPOBOJUTH CaMOCTOATEIIBHO J0Ka3aTeJIbCTBA MaTEMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTHUBHOTO), BHICTPAUBATh apTyMEHTALUIO,
IPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh croco0 penieHus yuyeOHOMl 3ajaud (CpaBHHUBATh HECKOJIBKO
BapHaHTOB peEUIeHMs, BBIOMpaTh HauOosiee MNOAXOASIIUNA C YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUA:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKU MHCTPYMEHT IO3HAHMS,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUUE, MpodiIemMy,
yCTaHaBIMBaTh  HCKOMOE€ M  JlaHHO€, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0BbEeKTa, SBJICHUSA, TPOLECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IPOIEcca, a TaKXKe BbIABUIATH
IPEIOJIOKEHNS O €T0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaumeii:

BBIIBIIATE JNepumuThl MHPOpPMAIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a]1a9H;

BBIOMpaTh ~ WHGOPMAIMI0 W3  HWCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U GOPM MPEACTABICHHUS;

CTPYKTYPHPOBaTh HH(POPMAIIHIO, IPEACTABISATH €€ B pa3IMUHbBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;
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OLICHUBATh HaAEKHOCTD uH(bOopMaLIH o CaMOCTOSITEJIbHO
chOpMYIUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonuvie KOMMyHuUKamueHwvle Oelicmeus, o0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVUATOUWUXCAL.
Oo0menue:

BOCIPUHUMATh M  (OPMYJIUPOBaTh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOUHO, TPAaMOTHO BBIpaXkaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly peleHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0JI€ 00CYKIEHM 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
po0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHBIE HA ITOUCK
pElIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pa3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
IPEACTAaBIATh  pPE3yJbTaTbl  pPELICHHA  3a4a4d,  JKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTa;  CaMOCTOSITENbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHu4ectBo:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUTyaIbHON pabOThI MPU PEIICHUH YYEOHBIX 3a]1a4; TPUHUMAThH 1€
COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOM
paboThl, pacrpenensTh BUABI padoT, JOTOBAPUBATHCSA, 00CYKIaTh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkIeHNs, 0OMEH MHEHH,
«MO3TOBBIE TITYPMBbD» W WHBIC); BBINOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UIEHAMHU KOMAaH/IbI,
OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI TMPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 pereHus
C YIETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uHbopMaIum.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;



© MAQOY I'mmua3us Ne 86. PaGouasi mporpamMma y4eGHOro nmpeamera
«I'eomerpusi_6a30Bbiii ypoBens_ 10-11 kiaaccb»

BJIAJETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca H
pe3yJsbTaTa pelieHuss MaTeMaTHYeCKON 3a/1a4H;

e TPEABHUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELNICHUU
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IEITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OIMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJibTaTa IEJM U YCJIOBHSIM, OOBSICHITH
IIPUYMHBL JTOCTHXKEHUSI WIM HEJOCTHKEHUSI PE3YJbTaTOB JACATEIIBHOCTH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KIIACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
r€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUIMU: NAPALIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccuduuupoBate B3aMMHOE pPACHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
pedpo BYrpaHHOrO yrja; JUHEWHBINH Yrojl JBYTpaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIH
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPDAaHHHUKOB (IMpaMuJa; NpPU3MA,
OPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpass ~ OCHOBaHMS IS
Kjnaccuukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeueabl ).

OnepupoBaTh MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOIOTPAHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

CrpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CI€AOB, BBIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmars 3aaun Ha HaxOXKIAEHHE TE€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHATUTUYECKWE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 337a4 Ha BBIYUCIEHUE PACCTOSHUNA MEXIY IBYMS
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TOYKaMH, OT TOYKH JO MNPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIIMHUCS NTPSMBIMU.

PemaTp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM WiH
QNTOPUTMAaM, NPUMEHSS W3BECTHBIC AHAIWTUYECKAE METOABI NPHU PEIICHUH
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 Ha  BBIYMCIECHUE YIVIOB  MEKIY
CKPELIMBAIOIIMMHUCS NPAMBIMH, MEXKIYy MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMHM, IBYT'PaHHBIX YIJIOB.

Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMuja) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU MTOI0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; ILIEHTP, OChb H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mnpeoOpa3oBbIBATH M HHTEPIPETHPOBATH HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
pUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl i PEUICHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO IAroB PELICHHUs, €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJTyYEHHBIE 3HAHWS HA IMPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATHUA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTHuecKu C(HOPMYIHPOBAaHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEaJbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MWCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMUH.

11 KUIACC

OnepupoBaTh MOHIATHAMU: [WJIMHIPUYECKAs TOBEPXHOCTb, OO0pa3yroIIHe
MWJIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yroire KOHUIeCKOH TOBEPXHOCTH, KOHYC; CheprudecKas MOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI TTOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.
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OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BBICOTA
CErMEHTa; IIApOBOM CJIO, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIApPOBOrO CIOS;
IapOBOM CEKTOP.

Boruncnsate 00bEMBI M IUIONIAAM  TIOBEPXHOCTEH Tel  BpalleHHS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHUK, BIHCAHHBIK B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpAILCHHUS.

BBIYUCIISATE COOTHOMICHHS] MEXKIY IUIOMAIIMU TMOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEII.

N300paxxkath u3ydaemble (QUTypbl OT PYyKHM M C TPUMEHEHHUEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
¢buryp: BUJI CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLIECHUA.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
pPUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrIMonHATh JEWUCTBUSL CJIOKEHHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCII0, O0BACHSITH, KAKUMH CBOMCTBAMH OHU 00JIaJaIOT.

[IpuMeHATH MTPaBUIIO NapalIeIICUIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHbBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOpAMH, CKaJsIpHOE TMPOMU3BEAEHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTe reomerpuueckue (aKThl IS PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANOJIarallnX HECKOJIBKO IAroB PELICHHUs, €CIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pewate mpocreiime reoMeTpuyYecKUE 3aadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemiath 3a7auM Ha J0Ka3aTelIbCTBO MATEMATHUYECKHUX OTHOILICHUM H
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYUH O 00pa3liaM WM alrOpuTMaM, MPUMEHSIS
W3BECTHBIC METO/IbI MIPU PEIICHUH CTAaHAAPTHBIX MaTeMaTHYECKUX 3a7a4.

[IpumeHaTs OpocTedIIMEe MPOTPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.
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[IpuBOaNTH NpUMEpPbl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
JKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIC 3HAHMUS HA MPAKTUKE: aHAIU3UPOBATH pPEabHBIC
CUTyalldd W TPUMEHSITh HW3YYEHHBIE TOHSATHUS B MPOLIECCE IMOUCKA PEIICHUs
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeopeM, anmnapara aareOpsl; peniaTh
MPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXO0XKICHUEM T€OMETPUUECKUX BEJIUYHUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
KonTpoabHbie
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI
pecypchl
BBenenue B crepeoMeTpuio 10 bubmorexa HOK
A P P https://m.edsoo.ru/1c209e37
[IpsiMbIe U TIIOCKOCTH B
bubmuorexa [JOK
npoctpaHctse. [lapamienbHOCTh 12 1
. https://m.edsoo.ru/1¢209e37
MPSIMBIX U IJIOCKOCTEHN
[lepneHUKyYISPHOCTD MPSAMBIX U 12 bubnnorexa [JOK
IJIOCKOCTEH https://m.edsoo.ru/1c209e37
VYTribl MeXAy NPSMBIMU U 10 | bubnnoreka [JOK
IJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
M 11 1
HOTOTpaHHHKH https://m.edsoo.ru/1¢209e37
bubmuoreka [JOK
O0Be 9 1
DEMEL MHOTOTPaHHHIOB https://m.edsoo.ru/1c209e37
[ToBTOpeHue: ceuenus, 4 | bubnmnoreka [JOK
pacCTOSHUA U YITIBI https://m.edsoo.ru/1¢209e37
OBHLIEE KOJIMYECTBO YACOB I10 68 5
I[TPOI'PAMME
11 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM (uudgposbie)
KoHnTtpoJbHbie
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI
pecypcnl
bu6nmorexa LIOK
T 12
¢/1a BpatlcHuA https://m.edsoo.ru/1c209e37
N bubnuoteka [JOK
06 5 1
PEMBLTEN https://m.edsoo.ru/1c209e37
BekTops! 1 KOOpAMHATHI B 10 1 bubmuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 060061IeHNE, 7 1 bubnunorexa LIOK
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https://m.edsoo.ru/1¢209e37

cucreMarusanuia 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 34 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoauyecTBo yacos DJIeKTpOoHHbIE U(POBBIE
]
Tema ypoka KonTpoJabHbie o0pa3oBaTte/ibHbIE
n/n Bcero
padoThI pecypchl
OCHOBHBIE TOHATHUSA
CTEPEOMETPHUH: TOYKA,
npsiMasi, IO0CKOCTh,
npocrpancTso. [IpaBuna
A300paKeHus Ha PUCYHKAX: 1 bubmorexa OK
p prey L https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
MapajuieIbHbIX MPSMBIX
(OTpe3KOB), cepeaAHBI
OTpe3Ka
[TonsTus: nepecexaronimecs
MJOCKOCTH, IEpPECeKaIoIIecs 1 bubmorexa HOK
- 11eP https://m.edsoo.ru/2d8a9c99
npsiMast ¥ IJI0OCKOCTh
[TonsTus: nepecexaronmecs
MJOCKOCTH, IIEpECeKaIoIIecs 1 bubmorexa HOK
- 11eP https://m.edsoo.ru/db685e73
npsiMasi ¥ III0CKOCTh
3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHne | bu6nunorexa LIOK
MHOTOIPaHHHUKOB Ha https://m.edsoo.ru/a63959ed
PUCYHKAX, Ha MPOCKITHOHHBIX
gepTexax
HavaneHble cBeieHus 0 Kyoe
U IUpaMUJE, UX Pa3BEPTKU U | bubmuoreka [IOK
mopenn. CeueHust https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavaneHble cBeieHus 0 Kyoe
U IUPaMHUJE, UX Pa3BEPTKU U | bubmuoteka [IOK
monenu. CeyeHn https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[Toustue 00
bubmuoreka [{OK
aKCHOMaTHYECKOM 1

MIOCTPOCHUH CTEPEOMETPUU:

https://m.edsoo.ru/Occ5céfe
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aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[Tonsartue 00

IUIOCKOCTEH: napaJjijiCJIbHbIC

aKCHOMAaTUYECKOM
8 MIOCTPOCHUU CTEPEOMETPHUU: bubmmorexa LIOK
P PEOMETPHI: https://m.edsoo.ru/239c8cb4
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX
[Tonsitue 06
aKCHOMAaTHUYECKOM
9 MIOCTPOCHUU CTEPEOMETPHUU: bubmmorexa LIOK
P P puH: https://m.eds00.ru/65¢6b106
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX
[Tonsitue 06
aKCHOMAaTUYECKOM
bubnunoreka LIOK
10 MOCTPOEHUU CTEPEOMETPUHU:
https://m.edsoo.ru/258fc245
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX
Bsaumnoe pacnonoxenue
MPSIMBIX B IPOCTPAHCTBE:
P pocIp bubnunoreka LIOK
11 MepeceKaronmecs,
https://m.edsoo.ru/1a2520f6
napasuieNibHbIe U
CKPEILMBAOINECS TPSIMbIE
[TapaniensHOCTh MPSMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:

2 napajulesIbHbIE NIPSIMBIE B bubmuoteka [IOK
IIPOCTPAHCTBE; https://m.edsoo.ru/93ad36b3
[apaJlIeIbHOCTD TPEX
MIPSIMBIX
[TapannenbHOCTh IPSIMBIX U

13 IJIOCKOCTEHN B MPOCTPAHCTBE: bubmuoteka [IOK
[TapamienbHOCTh IPSAMOU U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH

14 VYTIuIBl ¢ COHANPABIEHHBIMU bubmmnoreka HOK
CTOpOHaMH https://m.edso0.ru/9f4071b9

15 Yron Mexay npsMbIMHU B bubnuoteka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862

16 VYron Mexay npsiMbIMHU B bubnmnorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0

17 [TapamiensHOCTB bu6muoreka [JOK

https://m.edsoo.ru/2e18f255
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IJIOCKOCTH
13 CaoiicTBa napamiebHbIX | bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/e504d656
[Ipocreiimme
19 MIPOCTPAHCTBEHHBIC (PUTYPHI | bub6nmoreka [IOK
Ha INIOCKOCTHU: TETpasap, https://m.edsoo.ru/4a28dc02
Ky0, mapasiesenurnen
bub6nmoreka [IOK
20 I1 7 1
OCTPOCHHE CeHeHIH hitps://m.edsoo.ru/1d434d0f
bubnunoreka LIOK
21 I1 7 1
OCTpochne ceaetit https://m.edsoo.ru/ec26fe5d
KonrponsHas pabora no
teme "[IpsiMbIe U TIIOCKOCTH
22 B IPOCTPAHCTBE 1 buGnuorexa [IOK
pocTp ' https://m.edsoo.ru/9a0a9e56
[TapanneasHOCTh NPSIMBIX U
miIockocten"”
[lepnenquKyIsIpHOCTD
3 MPSIMOMN U TJIOCKOCTH: | Bbu6mmoteka [JOK
IEPIIEHANKYJISIPHBIE TIPAMBIE https://m.edsoo.ru/b19f6a5d
B MPOCTPAHCTBE
[IpsimMble napasienbHbIe U
24 MEPIEHINKYJISIPHBIC K 1 bubmorexa HOK
p JHIYIAD https://m.edsoo.ru/Oac11c95
IUIOCKOCTH
[IpsiMble napasnienbHbIe U
25 MEePIEHINKYJISIPHBIC K 1 bubmorexa HOK
p JHKYIAP https://m.edsoo.ru/ba545966
IUIOCKOCTH
IIpusnax
26 MEPIEHINKYISIPHOCTH 1 bubmorexa HOK
p vIl yAp https://m.edsoo.ru/f85bfc46
MPSIMOM M TJIOCKOCTHU
[Ipu3nak
27 HePIEHINKYIIPHOCTH 1 bubnmorexa HOK
PHCHAMKYIP https://m.eds00.ru/79165d15
MPSIMOM M TIOCKOCTHU
Teopema o npsmon
28 nepHeHaAUKYIIPHON 1 bubmiorexa LIOK
PHCHAMIYIAD hitps://m.eds00.ru/635¢5087
IUTOCKOCTH
Teopema o npsmon
29 nepHeHAUuKYIAPHON 1 Bubmorexa OK
PHCHHKYIAP https://m.edsoo.ru/bd374518
IUIOCKOCTH
30 Teopema o npsimoit 1 bubnmnorexa [JOK
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MEePIECHANKYIISIPHOMN
IJIOCKOCTH
[lepnienaukynsip u
HAKJIOHHBIE: PACCTOSIHUE OT

https://m.edsoo.ru/7d18834b

bubnunoreka LIOK

31 TOYKH JIO INIOCKOCTH,
A 5 https:/m.edsoo.ru/33c477d3
paccTostHuE OT MPSMOH 10
IIOCKOCTH
[lepnienaukymnsip u
HAaKJIOHHBIE: PACCTOSIHHE OT
32 TOYKH JIO INIOCKOCTH bubmorexa [IOK
A - https:/m.edsoo.ru/66fefadd
paccTostHuE OT MPSMOH 10
IIOCKOCTH
[lepnennukynsp u
HAaKJIOHHBIE: PACCTOSIHUE OT
bubnunoreka LIOK
33 TOYKH JIO INIOCKOCTH,
. https://m.edsoo.ru/a5b7b8e3
paccTostHuE OT MPSMOH 10
INIOCKOCTH
[lepnennukynsp u
HAaKJIOHHBIE: PACCTOSIHUE OT
bubnunoreka LIOK
34 TOYKH JIO INIOCKOCTH,
. https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSMOH 10
IUIOCKOCTH
Vribl B IpoCTpaHCTBE: yroi
35 MESKILY 1 pHMOIl;)I " y bubnunoreka LIOK
Ay TP https:/m.eds00.ru/6b61b2b4
IUIOCKOCTBIO
BYI'PaHHBINA yTOI,
36 fm}{,erzgﬁmﬁ c})]; JIBYTPAHHOTO bubnmorexa OK
- ytp https://m.edsoo.ru/5fa0b3ce
yria
BYI'PaHHBINA yTOI,
37 fm}{,erzgﬁmﬁ (ZJI; IIBYTPAHHOT'O bubnuorexa [IOK
- yip https://m.edsoo.ru/c7c777ed
yria
[lepneHauKyISIPHOCTH
18 IJIOCKOCTEH: MpU3HaK bubmuoteka [IOK
NEPIEHINKYIIPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
[lepneHUKyISIPHOCTD
39 IJIOCKOCTEH: MPU3HAK bubmuorexa [JOK
MEPIEHANKYIIPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
40 [TeprieHAMKYAAPHOCTH bubnunorexa LIOK
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TJIOCKOCTEM: IPU3HAK
MEPIEeHIUKYIAPHOCTU ABYX

https://m.edsoo.ru/ba75dc57

IIJIOCKOCTEN
A1 Teopema o Tpéx bubmmoreka [JOK
MEPIIEHIUKYIIAPaAX https://m.edsoo.ru/e4972cdc
4 Teopema o Tpéx Bu6mumoteka [JOK
IEPIEHINKYIAPAX https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bubnmnoreka HOK
IEPIEHINKYIAPaX https://m.edsoo.ru/9f246736
KonTponbnas pabota no
TeMaM
m "[leprieHIUKYISAPHOCTD bubnmnoreka HOK
MPSAMBIX U IJIOCKOCTEN" U https://m.edsoo.ru/5b971ef3
"VTriel MEXAY IPSIMBIMU U
miockocTsaMu"
[lonsiTHEe MHOTOTrpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
45 MHOTOTPaHHUKA, BBITYKJIbIE U bubnnorexa [JOK
HEBBIITYKIIBIE https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKHU; pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: n-yronbHast npu3ma;
IPaHU U OCHOBAHUS MTPU3MBI;
46 IpsiMast 1 HaKJIOHHAs bubmmorexa LIOK
https://m.edsoo.ru/b4ad63ad
MIpU3MbI; OOKOBAs U MOJIHAS
MTOBEPXHOCTb MTPU3MBI
[Tapamenenurnen,
47 IIPSIMOYTOJIbHBIN bubmuoreka [IOK
napajuIeJIENUIEe] U ero https://m.edsoo.ru/8a7be683
CBOMCTBA
[Mupamuja: n-yronpHas
nupamuja, rpaHu u
OCHOBaHUE MUPaAMUJIbL;
48 OO0KOBas U MOJTHAsS bubmmorexa LIOK
https://m.edsoo.ru/fblcd0a5
MTOBEPXHOCTh MUPAMU/IBL;
MpaBWIbHAS U yceuEHHAast
nupamua
[IpaBunpHbBIE
49 MHOTOTPaHHUKU: TIOHSTHE bubmmorexa LIOK

MIPaBUIIBHOTO

https://m.edsoo.ru/074c8865
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MHOT'OT'PaHHHKA; IPaBUIIbHAS
NpU3Ma ¥ IpaBHIbHAS
nUpaMuza; NpaBUIIbHAsA
TpeyroJibHas UpaMuaa u
NPAaBUIIBHBIN TETPadAp; KyO

[IpencraBnenue o

50 MPaBUIBHBIX bubnmnoreka HOK
MHOI'OTpaHHUKAX: OKTadp, https://m.edsoo.ru/a0fdd5bf
JOJEKa’Ap U UKOCAdIP.

CummeTpus B IpOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIIBHO
TOYKH, IPSIMOM, IITOCKOCTH.

51 DNeMEeHThl CHMMETPHUH B bubnnorexa [JOK
nupamuax, https://m.edsoo.ru/b9e777d9
napajuleJenuneax,

MIPaBUIILHBIX
MHOT'OTPaHHUKAX
Brrunciienune 3nemMeHToB
52 MHOTOTPaHHUKOB: pEOpa, bubmmorexa LIOK
https://m.edsoo.ru/6cdbecef
JMaroHaJlu, yrJibl
ITnowane OOKOBOI
MMOBEPXHOCTH U MOJHON
IIOBEPXHOCTH MPSMOUN
53 MIPU3MBI, TUIOLIAb bubmmorexa [TOK
. https://m.edsoo.ru/37d84157
OCHOBaHUH, TeOpeMa 0
OOKOBOI TOBEPXHOCTH
IIPSAAMOY IIPU3MBI
IImomane OOKOBOI
MOBEPXHOCTU U MIOBEPXHOCTH
54 MIPaBUJILHON TUPAMMUIBI, bubmmnoreka HOK
TeopeMa o IIoaau 60KoBOH https://m.edsoo.ru/5603e30b
IIOBEPXHOCTU YCEUEHHOU
MUPaMU/IBI
55 KonTponbHas padota no bubnmnoreka HOK
teme "MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubmuoreka [{OK

36 Homsirie 06 o0nEve https://m.edsoo.ru/7ad0020b
" bubnuotexa [JOK

37 OOEM mHpaniet https://m.edsoo.ru/235171b3
58 O06BEM TUpaMuIBI bubnuotexa [JOK
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https://m.edsoo.ru/f47dfefd

N bu6nmoreka [IOK
59 OOBEM mupamiL! ! https://m.edsoo.ru/79¢10312
N bubnnorexa [{OK
60 OOnEm mupamu et ! https://m.edsoo.ru/2faadc3f
N bubnnorexa [{OK
01 O0bem npr3mbl ! https://m.eds00.ru/79853608
N bubnnorexa [{OK
62 OObEm npi3mbt ! https://m.edsoo.ru/1e053890
N bubnnorexa [JOK
63 O0bEm pH3MbL ! https://m.edsoo.ru/482d351
Kontposnbhas padota mo
64 teMe "O0BEMBI 1 bubmmorexa LIOK
" https://m.edsoo.ru/28a6573c¢
MHOT'OIPaHHUKOB
[ToBTOpenue, 0600IICHNE
65 CHCTEMAaTH3allMs 3HAHHIA. | bubnunoreka LIOK
[Toctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOT'PaHHHUKE
[ToBTOpenue, 0600mICHNE
CHCTEMAaTHU3allusl 3HAHUH.
Brruucnenue paccTosHUMN:
66 MEXIy IBYMS TOUKaMH, OT | bubnunoreka LIOK
TOYKH JI0 MPSMOU, OT TOUKHU https://m.edsoo.ru/f7792ba9
710 TIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS
MPSMBIMA
67 Hrorosast KOHTpOIbHASA | bubmmnoreka HOK
pabota https://m.edsoo.ru/b9146bc0
[ToBTOpEeHue, 060061IEHNE
CHCTEMaTH3aINsI 3HAaHWH.
Brruncnenue yrios: Mexay
68 CKPEILLIMBAIOIIUMUCS | bubmuoreka [IOK
MPSAMBIMU, MEXAY IIPIMOMN U https://m.edsoo.ru/56765e8b
MJIOCKOCTBIO, ABYTPAaHHBIX
YTJIOB, YTJIOB MEXTY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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11 KJIACC
N KoanvecTBo yacos DJIeKTPOHHBIC HH(PPOBbIE
: Tema ypoka Kontposabupie  00pa3oBaTejbHbIe
n/n Bcero
padoThI pecypcbl
Cdepa u map: 1iesTp,
1 pi{ﬂpyc, ,I[I/IaII\)/IeTp; HiOHlaI[B 1 buGnuorexa [IOK
https://m.edsoo.ru/0341bc2b
MOBEPXHOCTHU Cepbl
B3aumHoe pacnionoxxenue
) chepsl 1 IITOCKOCTH; | bubnmoreka [JOK
KacarelibHas IIOCKOCTh K https://m.edsoo.ru/bed12a43
cthepe; miomaas chepsl
Nzobpaxenue chepsl, mapa
3 Ha HJII())CKOCTI/I. ((Il)eqpeﬂ;m ’ 1 bubmorexa [IOK
https://m.edsoo.ru/bc15f7f2
niapa
Hunusapuaeckas
MOBEPXHOCTh, 00pa3yIoNIne
4 HUAJTUHIPUYECKOU | bubnunorexa LIOK
[IOBEPXHOCTH, OCh https://m.edso0.ru/6054b8c1
UUJIMHIPUYECKOU
MIOBEPXHOCTHU
Hunusap: ocHOBaHUS U
OOKOBast MOBEPXHOCTb,
5 o0pa3syromas 1 oCh; 1 bubmorexa HOK
. . https://m.edsoo.ru/188f6216
I0MIa/1b OOKOBOM U MOJHOMN
MOBEPXHOCTHU
N306paxkenne nunuHapa Ha
mockocTH. Pa3zBéprka
nunuHApa. CedeHust
6 MUIHHIPA (TUIOCKOCTHIO, 1 bubmmorexa OK
. https://m.edsoo.ru/016e25eb
napajuieJIbHON WIn
NepHEHIUKYISIPHON OCH
HUJTUHIPA)
Konnueckast moBepXHOCTb,
o0pa3yroIine KOHUIeCKOn Bu6morexa [IOK
7 MOBEPXHOCTH, OCh U 1

BCpIINHA KOHHYECKOM
IMMOBCPXHOCTHU

https://m.edsoo.ru/c94ba09b
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Konyc: ocHOBaHue u
BepIlIMHA, 00pa3yrolas u

bu6nmoreka [IOK

8
0Cb; IIIOIaIb OOKOBOH U https://m.eds00.ru/897dd3b2
MOJIHON TOBEPXHOCTHU
VY ceu€HHbI KOHYC:

9 00pa3yrolne 1 BHICOTA; bubnmnoreka HOK
OCHOBaHMA 1 OOKOBas https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N3o0pakeHne KoHyca Ha
miockocTH. Pa3Béprka
koHyca. CedeHust KOHyca

10 (TUTOCKOCTHI0, MapauIeIbHON bubmmorexa OK

> 11ap https://m.edsoo.ru/Obde1be8
OCHOBAHMIO, U IIJIOCKOCTEIO,
MPOXOJIAIIEH uepe3
BEPILUHY)

1 KomMOuHammst Ten BparieHus bu6nmorexa LIOK
A MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIMCaHHBIA

12 oko1o cepsr; chepa, bubmmoreka [JOK
BIIMCaHHAsl B MHOTOTPAaHHUK https://m.edsoo0.ru/0b136158
WJIU B TEJIO BpaIlCHUS
ITousitue 06 00BEME.

13 OCHOBHBIE CBOMCTBA bubmorexa [IOK

. https://m.edsoo.ru/26a03fb7
00BEMOB TEI
bu6mmoteka IIOK
14 O0BéM HmUIMHApPA, KOHyCa
HILHARARE, KOHY https:/m.edsoo.ru/5513d87b

s O0bEM 1mapa u oAb bubnuoreka [IOK
cdepsl https://m.edsoo.ru/d189bde2
ITomoOHBIE TENA B
MPOCTPAHCTBE.

16 CI())OTHpOIHGHI/ISI MEX bubmmorexa LOK

y . https://m.edsoo.ru/810cfleb
TJIOIA MU TTOBEPXHOCTEH,
00BEMaMHU TTOJOOHEIX TEIT
KonTponsHas pabora no
17 teMmaM "Tena Bpamenus" u bubmmorexa [TOK
patl https://m.edsoo.ru/4a33a8ab
"O0beMsI TeN"

18 BexkTop Ha niockoctu u B bubmuoteka [IOK

IIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
b K
19 CIio’)keHME U BBIYUTaHHUE nommorexa O

https://m.edsoo.ru/23f4f089
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BEKTOPOB

YMHOKEHUE BEKTOPA Ha

bubnunorexa LIOK

20
4UCII0 https://m.edsoo.ru/dee379eb
Pasnosxenue BexTopa 1o
o1 TpEM HEKOMILIaHAPHBIM bubnuoreka [JOK
BekTopam. [IpaBuiio https://m.edsoo.ru/a28fd74e
napajuiejaenumneaa
Pemenue 3amad, cBs3aHHBIX
22 C MPUMEHEHHUEM TPABUII bubmorexa HOK
Up . p https://m.edsoo.ru/5a827900
JIEUCTBUM C BEKTOPAMHU
KoopaunatHo-BeKTOpHBIN
23 METO[ IIPH PEIICHUN bubmorexa OK
AP https://m.edsoo.ru/d3alfe30
F€OMETPUUYECKHX 3a/1a4
[IpssmoyronbHas cucrema
KOOPIWHAT B IIPOCTPAHCTRBE.
b pocIp bubnunoreka LIOK
24 Koopaunatsl BekTopa.
. https://m.edso00.ru/48db7058
[Ipocreiimue 3a1aun B
KOOpJIMHATAX
VYroa MexXay BEKTOpaMH.
25 Ckans Hoe}rII 01/1335 CHHE bubmorexa OK
P P a https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brruucnenue yrioB Mexay bubmmoreka [JOK
MNPSAMBIMHA U IUIOCKOCTSMH https://m.edsoo.ru/8efbe78e
KonTponbnas pabota no
7 teme "BekTopsl n bubmuoteka [IOK
KOOPAWHATEHI B https://m.edsoo.ru/77¢22fc5
npoctpaHcTae”
[ToBTOpenue, 06001IeHUE U
CHUCTEeMaTH3aIus 3HaHWH.
28 OcHoBHbIE QUTYpBI, PaKThI bubmmorexa LIOK
YPEL : https://m.eds0o.ru/1780baSd
TEOpEMBI Kypca
TJIAaHUMETPUHN
[ToBTOpenue, 06001IeHUE U
CHUCTeMaTH3aIus 3HaHWUH.
29 OcHoBHbIE QUTYPBI, PaKTHI bubmmorexa LIOK
YPEL : https:/m.eds00.ru/078cd184
TEOpEMBI Kypca
TJIAaHUMETPUHN
30 [ToBTOpenue, 0600IIeHNE U bubnunorexa LIOK

CHCTeMaTHU3allus 3HaHUH.

https://m.edsoo.ru/7491efe0
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3aga4u IaHUMETPHUH U
METO/Ibl UX PeIICHUS

IToBTOpEHME, 0000IICHUE U

31 CHCTEMAaTH3aLMsl 3HaHUH. | bubnunoreka LIOK
3aga4u IaHUMETPUH U https://m.edsoo.ru/4dffda97
METO/IbI UX PEUICHUS
[ToBTOpeHue, 0600IICHNE 1
CUCTeMaTH3alMs 3HAaHHH.

32 OcHoBHbIE GUTYPHI, (PAKTHI, 1 bubmmorexa [IOK

https://m.edsoo.ru/74b2ad91

TEOpEeMBI Kypca
CTEpeOMETpUHn

13 HroroBasi KOHTpOJIbHAS | bubnmoreka [JOK
pabora https://m.edsoo.ru/ec24dfc2

34 [ToBTOpenue, 0600IICHNE 1 | bubnnorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/f465d10e

OBILIEE KOJIMYECTBO YACOB a4

I10 ITPOIT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOIrPaMMbI CpeiHero o01ero 00pasoBanus
pe3yJbTarta
7 I'eomerpus
7.1 OrnepupoBath NOHATUSIMU: TOUKA, MPSAMast, IIIOCKOCTh
75 [IpuMeHSITh aKCMOMBI CTEPEOMETPUH M CIEACTBHS M3 HUX MPH PEIICHUH
' reOMETPUUYECKUX 3a7a4
- OnepupoBarh TOHATHSAMHU: MAPAUICTBHOCTh W TEPHEHIUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEH
74 KnaccudunupoBars B3auMHOE PacIONOKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OrnepupoBaTh MOHATUSMU: JIBYTPAHHBIA YTOJ, TPAaHU JBYI'PAHHOTO YTJIa,
7.5 pedpo ABYIpaHHOTO yriia, TUHEHHBINA YTOJ IBYTPAHHOTO yIJia, FpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKJIBIN
' MHOT'OTPaHHUK, 3JIEMEHThl MHOTOTPAaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK
~7 Pacro3naBaTh OCHOBHBIE BHJIbBI MHOTOTPAHHHKOB (MUpaMua, MpU3Ma,
' MPSIMOYTOJIbHBIN Tapasieenurne, Kyo0)
Knaccudunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS s
. KIaccupukanuu  (BBIYKJIbIE U HEBBINYKJIbIE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPaHHUKH, TMpsSMble M  HAKJIOHHBIE IPHU3MBI,
TapajuIeTIeTUIIe bl )
79 OnepupoBath MOHATHUSIMU: ceKyas IJIOCKOCT, ceueHue
' MHOT'OTPaHHUKOB
210 OOBSCHATH TPHUHLUIBI  MOCTPOCHHUS  CEYCHWH  MHOTOTPAHHUKOB,

7.11

HCIIOJIB3YA METOA CJICI0B

CTpOI/ITB CCUCHUA MHOTOTpaHHHUKOB MCETOAOM CJI€A0B, BBIIIOJIHATH

(BBIHOCHBIE) TUIOCKHE YEPTEX MU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
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BUJ] CBEPXY, COOKY, CHU3Y

Pemarp 3a1aun Ha HAXOXKICHUE TEOMETPUICCKUX BEIUYHH MO 00pasiam
WM aIrOpUTMaM, INPUMEHSAS W3BECTHBIC AHAJIUTUYECKUE METOJIbI IIpU
7.12 pELIEHHH CTaHJAPTHBIX MAaTEeMaTUYECKUX 3aJad HAa BBIYUCIICHUE
pacCTOSTHUM MEXAYy IBYMs TOYKaMH, OT TOUKH JO MPSAMOM, OT TOUYKHU J0

INIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS MTPAMBIMHA

Pemrate 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 06pa3uaM
WM ajJroputMam, MPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKUE MCETOIbI ITIpH
7.13 PCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJad Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIMMUCA IIPAMBIMH, MCKIY pr[MOﬁ Hn IINIOCKOCTBIO,

MCXKAY IJIIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

Boruucnsate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB

14 (mpusma, nupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXITY TJTOAISIMH MOBEPXHOCTEH, 00bEMamMu 0TOOHBIX

MHOI'OI'paHHUKOB

T OnepupoBaTh MOHATUSMH: CUMMETPHsSI B MPOCTPAHCTBE, LEHTP, OCh U
1.
IUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MpPEACTaBICHHYIO Ha

yepTekax U pUCcyHKax

[IpumeHnsaTh reoMeTpuueckue (akThbl A PEIIEHUS CTEPEOMETPHUECKUX
7.17 3a/1a4, MPEAIONAralIliuX HECKOJIbKO MIArOB PEIICHUS, €CIA YCIIOBHUS

NPpUMCHCHUS 3aJIaHbI B SIBHOM (bOpMe

[IpuMeHATH mpocTEHIIME MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U

JKHU3HH, paCIIO3HABATDH MMPOABJIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHsTh NOTydYeHHbIE 3HAHUS Ha MTPaKTHKE: aHAIU3UPOBATh PEAJIbHBIC
CUTyallud M MPHUMEHATh H3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peuneHus MaTeMaTHYECKH chopMyJIHpOBaHHON po0GIIEMBI,
7.20 MOJIETMPOBATh PEAbHbIE CUTYal[MH Ha S3bIKE T'€OMETPUHU, UCCIEA0BATH
MTOCTPOCHHBIE MOJIENHN C HCIOJIb30BAaHHUEM TI'€OMETPUYECKUX MOHATUN U
TEopeM, armapara aiaredpsl, pemaTh MPaKTUYECKHe 3a7aul, CBI3aHHbIE C

HaXOXJIACHUEM I'COMETPHUICCKUX BEJINYNH
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11 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHONM NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHITUSIMU: LUWIMHIPUUYECKAsI IOBEPXHOCTh, 00Opas3yolue
6.1 LWINHAPUYECKOW MOBEPXHOCTH, LMIMHIpP, KOHUYECKAs IOBEPXHOCTb,
' o0Opa3yione  KOHHUYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
HOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaieHus (LHIMHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccugunupoBars B3auMHOE paciookeHne cepsl U MIIOCKOCTH
OnepupoBaTh MNOHATHAMU: IIAPOBOM CErMEHT, OCHOBAHHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAaHUE IIAPOBOIO CJIOS, BBICOTA
IIapOBOTO CJ105, LIAPOBON CEKTOP
6.6 Bbraucnate 00BEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpalleHHS,
. reOMETPHUECKUX TeJl C IPUMEHEHUEM (HOpMYJT
OnepupoBaTh NOHATHSAMM: MHOTOTPAaHHUK, BIHMCAaHHBIA B chepy u
6.7 ONMCAHHBII OKOJIO cepbl, cepa, BIUCAHHAS B MHOIMOTPAHHUK WIH TEJI0
BpaLCHUS
6.3 BblUMCIATE COOTHOIIEHHS MEXAy IUIOHIaAsAMHM IOBEPXHOCTEH H
. 00BEMaMHU TOJOOHEIX TEIT
6.9 N300paxarh n3ydaemble QUIYpbl OT PYKH U C MPUMEHEHHEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTb CEUEHUsS Tell
BpaLCHUS
W3Bnekatb, MHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(GOPMALUIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (PUTrypax, NpeacTaBIEHHYIO Ha
yeprexax U pUCyHKaxX
6.12 [TpumensaTh reomeTpuueckue (akThl sl PELUICHUsS CTEPEOMETPHUECKUX

3aaa4, HOpCArojararonmmx HECKOJIbKO IIaroB pemcHUus, €CJIU YCIOBUA
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MPUMEHEHHUS 3a/laHbl B IBHOU (hopme

6.13 OrnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE

BrimonaaTs I[CﬁCTBPIH CJIIOKCHHA BCKTOPOB, BBIYHTaHHWA BCKTOPOB U

6.14 YMHOXKEHHUSI BEKTOpa Ha YHCIIO, OOBSCHATh, KAKUMH CBOMCTBAMH OHH
o0azaroT
6.15 IIpuMeHATh PaBUIIO MapaJUICIICIIUIIENA [IPU CIIOKEHUN BEKTOPOB

OnepupoBaTh MOHATUSAMU: JAEKApPTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
6.16 BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA,
Yroa MEXIYy BEKTOpaMH, CKalsIpHOEC IPOU3BEIECHHUE BEKTOPOB,

KOJUIMHEAPHBIC U KOMIIJIAHAPHBIE BEKTOPEBL

Haxoguts CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpA Ha YHCIIO, YI'OJI
6.17 MCKAY BCKTOPAMH, CKAJIIPHOC IIPOU3BEACHHUEC, PACKIIaAbIBATh BEKTOP IIO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18 3a/aBaTh IVIOCKOCTh YPABHEHUEM B JIEKapTOBOM CUCTEME KOOpAUHAT

Pemate nmpocredmme TeOMETPUYECKHME 3aJadyd  Ha IIPUMEHEHME

6.19
BEKTOPHO-KOOPAMHATHOTO METOAA

Pemrats 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUMN U
6.20 HaXO0XXIACHUC IT'COMCTPUUCCKHUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaMm,
IIPUMCHA HU3BCCTHBIC MCTOABI IIpu pPECIICHUN CTaHAAPTHBIX

MAaTEMATUYCCKUX 3aJa4

6.21 HpI/IMeHHTL HpOCTeI\/'IIJ_H/Ie NporpaMMHBIC CpCACTBAa H JJICKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUICCKHUX 3a/1av

6.2 HpI/IBO,Z[I/ITB MMpUMEPBI MATECMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpupoac nu

JKU3HH, PACIIO3HABATh IPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
IIpuMeHATh TOJNIy4EHHBIE 3HAaHHWS Ha IPAKTHKE: AHAIU3UPOBATH
pealbHBIE CUTyallud W MPUMEHSATh H3Y4YCHHBIE IIOHATUSA B IIpoOLiECCEe
MOMCKA pELIEHUS MaTeMaTHYecKd COpPMYIUPOBAHHOM MPOOIEMBI,
6.23 MOJICJINPOBATh PEaJbHbIC CUTYallUU HA SA3BIKEC N€OMETPUH, UCCIIEI0BAThH
IIOCTPOEHHBIE MOJIEIN C HCIIOJIIB30BAHUEM I€OMETPHUYECKUX IOHATHHA H
TeopeM, armnapara anreOpbl, penars NpakTUYeCKUe 3a1a4H, CBSI3aHHbIE C

HaXOXXIACHUCM I'COMCTPHICCKUX BCINYINH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

I'eomerpus

OcHOBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  IOCTPOECHUU  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

7.3

7.4

B3auMHOe  pacnosnoxkeHue OpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHUECH,
napajuleJibHble U CKpelMBaromuecs mnpsmble. [lapamienbHOCTh NOpsAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble NpsIMbIE B  MPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MHPSIMBIX, MAPAJIEIIBHOCTh MPSAMOM M IIOCKOCTU. YTJBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXAYy HpsSIMbIMH B IPOCTPAHCTBE.
[TapanmienpHOCTh MIOCKOCTEHN: MapaulebHbIE MJIOCKOCTH, CBOWCTBA MapalieIbHbIX
wiockocTei. [Ipocteiimue mpocTpaHcTBeHHBIE (GUTYPBl HAa TIOCKOCTH: TETPadp,

KyO, mapauieNenuIies], MIOCTPOSHHE CeUCHHM

IlepneHqUKYISIPHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIC MapAIICIIbHBIE U IEPIICHAUKYIISPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHAUKYIISIPHOCTH IPSIMOM U TUIOCKOCTH, TEOPEMA O MPSIMON MEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsAMOM U IUIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JIMHEHHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU O IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IJIOCKOCTH, MPOEKIMsST QUrypbl Ha IUNIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEM:
NPU3HAK  [EPIEHIUKYIAPHOCTH  ABYX  IulockocTted. Teopema o  Tpéx
NEePIEHANKYIIAPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIIIYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHoOrorpaHHuka. IIpusma: n-yroibHas
npu3Ma, TpaHU M OCHOBAHMS MPU3MBI, IpsIMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumen, mpsAMOYroJIbHBIN ITapauIeICIIUIIE
U ero cBoicTia. [Iupamuaa: n-yroapHas nupamuia, TpaHd U OCHOBaHUE IMHUPAMU/IBI,
OOKOBasi M IMOJIHAS MMOBEPXHOCTh MUPAMM[bI, PABUIbHAS M yCEUEHHAs MUpaMUa.

DJIeMEHTHI INpu3Mbl W IMHUPaAMHU/BL. HpaBI/IJ'II)HI)Ie MHOTI'OTpaHHUKH: IIOHATHUC
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MPAaBUJILHOTO MHOTOTPAHHMKA, TMpaBWIbHAS TPU3Ma U MpaBWIbHAS MHUPaAMHJA,
IpaBUJIbHAS TPEYrojibHas MUpaMUIa U IPaBWIbHBINA TeTpadap, Ky0. [IpeacraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B IPOCTPAaHCTBE.: CHMMETPUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJICMCHTBI CUMMCTPUHU B IMHUpaMUIax, napauiiCjCcururcaax, rmpaBUJIbHbIX

MHOTI'OI'paHHHUKax

7.6

Bbruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yrisl. [lnomans
OOKOBOM IIOBEPXHOCTH U TIIOJHOM IIOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIA]b
OCHOBaHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsAMOH mpu3Mel. [1nomans 60koBoM
MOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MNMUpaMHJbl, TeOopeMa O IUIOLIaau

yceuénHoii nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

1.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIOIAAsIMHU HOBerHOCTeﬁ,

00BpEMaMU TTOOOHBIX TENI

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

I'eomerpus

Hunuuapudeckas TOBEPXHOCTh, 00pa3yIOMUe MUINHIPHIECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON TOBEepXHOCTH. LlMmuHAp: OCHOBaHMS W OOKOBas MOBEPXHOCTH,
oOpa3ytomias U oCh, TUIOIIaAh OOKOBOW 1 TTOJIHOW TOBEPXHOCTH

Konundeckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEPIINHA
KOHHYeckoil moBepxHocTu. KoHyc: ocHOBaHME M BeplMHa, oOpasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM MOBEPXHOCTH. YCEUEHHBINM KOHYC: 0oOpasyroliue u
BBICOTA, OCHOBAHMS U OOKOBasi TOBEPXHOCTh

Cdepa u map: neHtp, paauyc, AMaMeTp, IIoaab NOBepXHOCTH ceprl. Bzaunmuoe
pacmosnoxeHue cdepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoaab
cdepbl

N3006paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApa U KOHYCa

KomOunanmum Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OMHCAHHBIN

okoJ1o cdepsl, chepa, BMCaHHAS B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6

[Tonstue 06 oO0BEmMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 o0OBEME

IPSIMOYTOJIBHOTO TMapajenenunena v ciueactsuss u3 He€. OO0bEM LuMHApA,
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koHyca. O0bEM mapa u rionaab chepsl

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHUS  MEXAY  IUIOLIAISIMU

07 MOBEPXHOCTEH, 00bEMaMH MOAOOHBIX TEJ
6.8 Ceuenust uunuHApa (MapajuieibHO U MEPIEHIUKYISIPHO OCH), CEUEHUs KOHYca
. (mapannenbHOE OCHOBAHUIO U MPOXO/sIIee Yepe3 BEPILNHY), CEUeHHUs 11apa
BekTtop Ha miockocty u B mpocTpaHcTBe. CIIOXKEHHWE W BBIYMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1o TpEM HEKOMIUIaHAPHBIM
. BektopaM. [IpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C
IIPUMEHEHUEM IIPAaBUJI ACUCTBUM C BEKTOPaMU
[IpssmoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTsl BekTOpa.
6.10 [Ipocreiimue 3amadyd B KOOpAMHATAX. YTod MeXAy Bekropamu. CkanspHoe

IIPpOU3BCACHUC BCKTOPOB. Brruucnenue YIJIOB MEXKAY NPpAMBIMU W INIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PELLICHUN F€OMETPUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa
NpoBepsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

BnageHne meromamMM 0Ka3aTeNbCTB, alrOPUTMaMU pELICHHS 3aady;
yMmeHue (opMynupoBaTh W ONEPUPOBATH MOHATHSMH: OIpENeNICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIC ()OPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYIHUPOBATH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJEHHUE, NPUBOIUTH NPUMEPHl U
KOHTPIPUMEPBI, MCIOJB30BaTh METOJ MAaTEMaTU4YeCKOM WHIYKLUU;
IIPOBOAMTH  JI0OKA3aTEIbHBIE PACCYXKICHHUA IpPU PEIICHUU  3a1ad,
OLICHUBATh  JIOTMYECKYH)  IIPAaBUJIBHOCTb  PACCyKICHUN; YMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOAMHOXECTBO, ONEPALUU Hal
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Ui OIIMCaHUs PealbHbIX IIPOLECCOB U ABJICHUN U IIPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OINepUpOBaTh MOHATUSAMMU: Ipad, CBA3HBINA rpad, AepeBo, UKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHUCHIBaTh Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIB30BATh rpachI ITpU pCUICHUU 3aaa4

YMeHue onepupoBarh MOHATUSMU: HATypajlbHOE YHUCIO, €0 YHCIIO,
CTENEHb C LEJIBIM I10KA3aTeIeM, KOPEHb HAaTypaJIbHON CTENEHHU, CTEIIEHb
C paluoOHaJIbHBIM  TIOKa3aTelieM, CTeNeHb C  JIEHCTBUTEIbHBIM
nokaszareiaeM, Jorapupm 4YHUCIa, CHUHYC, KOCHMHYC M TaHI€HC
IPOM3BOJILHOTO YHCJA, OCTATOK IO MOAYNI0, PAalUOHAIBHOE YHUCIIO,
UppallMOHAIbHOE  YMCIIO,  MHOXXECTBAa  HATypallbHBIX,  LIEJbIX,
paloHaIbHBIX, JEUCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
NPU3HAKKU JIETMMOCTH, HAUMEHBIIMKA OOIIUil AenuTenh M HaUMEHBbIIIee
oOuiee kpaTHoe, anropuT™ EBKinaa mpu pemeHnu 3agad; 3HaKOMCTBO €
pa3IMYHBIMM  MO3ULUOHHBIMM  CHUCTEMAMM  CUUCJIECHMS;  YMEHHE
BBITNIOJHATh BBIYMCICHHE 3HAYEHWH M MpeoOpa3oBaHUs BBIPAXKEHUU €O

CTCIICHAMU U J'IOFapI/I(I)MaMI/I, HpeO6p8.30BaHI/I$I I[pO6HO—paI_[I/IOHaJIBHLIX
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BBIPQXCHUI; YMEHHME OIIEpUPOBATH IMOHATUSAMU: I10OCIIEJOBATEIbHOCTD,
apupmMeTHuecKas nporpeccus, reoMeTpuyecKkas porpeccus,
OeckoHeYyHO yObIBaromiasi TEeOMETpHYEcKass Mporpeccusi; yMEHue
3aJjaBaTh M10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C IOMOIIBIO PEKYPPEHTHBIX
dopMyrn; yMEHHE ONEpUpOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb M apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opmMa 3amuCHd  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUTrOHOMETpHUUYECKass W  anreOpavyeckas); yMeTb IPOU3BOJIUTH
apu(MeTHUeCKue NEHCTBUS C KOMIUIEKCHBIMU YHUCIIAaMH; TMPHUBOJHUTH
IOPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEN;  OINEepUpOBaTh
HNOHATUSIMM:  MaTpuma 2x2 u  3X3, ompeaenuTeslb  MaTpULBbI,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIINTCIIA

YMeHue onepupoBaTh IMOHATUSAMU: palMOHAIbHBIEC, MPPALMOHAIIBHBIE,
[I0Ka3aTeNlbHbIE, CTENEHHbIE, JIOrapu(PpMUUECKHE, TPUTOHOMETPUUECKUE
YPaBHEHHsS U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHE OIEpUPOBATH
MOHSTUSIMU: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, YpPAaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, DPABHOCUIBHOCTH
YpPAaBHEHUI, HEPAaBEHCTB W CHUCTEM; YMEHHE pEllaTh YpPaBHEHWS,
HEPABEHCTBA M CHUCTEMBI C IIOMOILIBIO PA3JIMUYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C [IApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CUCTEMBI IJI PELICHUS MaTeMAaTHYECKHUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKH U pealbHOM KU3HU

YMenue onepupoBaTb MNOHATUSIMM: (YHKIUSA, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMHM, OrPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QYHKIIMU, HAaMOOIbIIee M HAUMEHbIIIEEe 3HAYCHUS
(GYyHKLIMU Ha IPOMEXKYTKE, HepepbIBHAs (YHKIIMS, aCUMIITOTHI Ipaduka
GbyHKIMM, TepBasi U BTOpas MPOU3BOJHASA (DYHKIMHU, TEOMETPUUECKUN U
¢u3nyecKkuil CMBICII TPOU3BOAHOM, MEpBOOOpa3zHas, OIpeneIEHHbIN
MHTETpajl; yYMEHHE HaXOIUTh ACUMNTOTHI Trpaduka (QyHKIUH;, yMEHHE
BBIUHCIATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUS, YAacTHOIO U
KOMITO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTellbHOW K rpaduky
GyHKIIMM; yMEHHE HaxOIUTh IMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIIUI;
YMEHHE UCMOIb30BaTh MPOU3BOAHYIO JJsI HUCCIENOBaHUS (YHKIUH,
HaXOJUTh HauOOJIbIIME M HAUMEHbIIWE 3HaueHus (QyHKUUN; CTPOUTH

Fpa(I)I/II(I/I MHOT'OYJICHOB C HCIIOJIB30BAHUCM allllapaTta MaTeMaTU4CCKOIro
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aHAIM3a; MPUMEHSATh TPOU3BOAHYIO I HAXOXKACHUS HAWIYYIIETO
pelieHusT B TPUKIAIHBIX, B TOM YHUCIIE COIHATbHO-I)KOHOMHUYECKUX H
bu3MYECKUX 3a7a4axX; HAXOIUTH TUIOMIAU U 00BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMATHYECKOTO MOJICIHPOBAHUS C

OMOIIIbI0 T PepeHIInATBHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATHAMH: rpaduk QyHKIUH, oOpaTHas
GyHKIMSA, KOMITO3ULUS (QYHKIMHA, JuHeWHass (QyHKIus, KBagpaTHYHAS
byHKLu, paroHaibHast byHKLu, CTENIeHHast byHKIHA,
TpUTOHOMETpHUYeCKne (QYHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
¢yHKuMM, TOKa3aTeiabHas W Jorapudmuyeckas QYHKUUU; yMEHHUE
CTPOUTH TI'paUKH W3YyYCHHBIX (DYHKUMH, BBHIIOIHATH NPEOOpa3OBaHUS
rpaduKoB (HYHKIUH, UCIIOIB30BaTh TPAPUKH ISl H3yUSHHS MPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIPAXKATh (POPMYITaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMY; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB U 3a/1a4 ¢ IMapamMeTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3a/ladyd pa3HbIX TUIIOB (B TOM YHCIE HaA
HPOLIEHTHI, JOJIHU U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
YCIIyT, HaJIOTH, 33J]a4l U3 00JIaCTH yNpaBICHUS JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJIATh BBIPAKEHUs, YpaBHEHMs, HEpaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4, MCCIENOBATh IOJyYEHHOE PEIICHHE WU
OLICHUBATh MpPaBAONOAOOHOCTh pe3yJbTaTOB;, YMEHHE MOJEINPOBAThH
peaNbHBIE CUTYallUH Ha SI3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKEHHS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMbl [0 YCIOBHIO 3aJa4yH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAaHMEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpefiHee apupMeTHIecKoe, MeIuaHa,
HauOoJpIllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOIO HabOpa; YyMEHHME U3BIIEKATb,
MHTEPIPETHPOBaTh HH(OpPMAIINIO, TMPEACTABIEHHYI0 B Talnuuax, Ha
quarpammax, rpadukax, OTpaskarollylo CBOWCTBA PEaIbHBIX IIPOLECCOB U
SBJICHUI; TIPEICTABIIATh HHPOPMALIHIO C TIOMOLIbIO TAaOIHIl U TUarpaMM;

HCCIICA0BATh CTATUCTHYCCKHUEC OAHHBIC, B TOM YHCJIC C IMPHUMCHCHUCM
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rpadu4ecKux METOJAOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCJIE0OBAaTh COBMECTHBIE HAONIOACHUS C TOMOIIBIO JUarpamMmm

paccenBaHus U JINHEWHOU perpeccuu

YMeHHe OnepupoBaTh IOHATUSAMHU: CIy4alHBIA ONBIT M CIIy4aliHOE
COOBITHE, BEPOSITHOCTh CIy4alHOro COOBITUS; YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIB30BAaHUEM TIpadUUecKuX METOJIOB; MPUMEHSTH
(GOopMynbl CIOKEHHSI M YMHOXEHHUS BEpOSTHOCTEH, (OopMyily HOIHOH
BEPOSATHOCTH, (popmyny bepHymim, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEpHUpPOBATH
NOHATUSAMH: CIIydaiiHas BEJWYHMHA, paCIpeleieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXXKHUJaHHWe, AMUCIEPCUs M CTaHAAPTHOE OTKJIOHEHHE
CIlyualiHOW BENMYWHBI, (YHKIMHA paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEpPHOTrO, IOKa3aTeJIbHOIO M HOPMAJIBHOIO pPAaCHpeeseHHIA;
YMEHHE WCIIOJNIb30BaTh CBOWCTBA M3YYCHHBIX pPACHpeeNeHHH IS
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABI BBHIOOPOUYHBIX HCCIIEAOBAHUH; YMEHHE MPHBOIUTH IPUMEPHI
IPOSIBJICHUS. 3aKOHA OOJBIIMX YHMCEI B IPUPOAHBIX M OOIIECTBEHHBIX
SBJICHHUSAX; YMEHUE OTNIEPUPOBATH MOHSATHIMU: COYETAaHHE, TEPECTAaHOBKA,
YUCIO COYETaHMUH, YMCIO IepecTaHOBOK; OuHOM HploTOHa; ymeHue
NPUMEHSATh KOMOMHATOPHBIE (PAKTHI M PACCYKICHHS IS PEIICHHS 33124,
OLIEHUBATh BEPOSITHOCTH ~ pealIbHBIX COOBITHIA; COCTaBIISATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATH NOJYYEHHBINA PE3YIIBTAT

VYMeHue onepupoBaTh IMOHATHUAMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEIWYMHA YIVIA, IUIOCKUM yrou,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIM YroJl, CKPEIIMBAKOUIUECS MpPSIMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MPSMBIMH, YIrOJI MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IJIOCKOCTSIMH, PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE MEXKAY
IPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMHU; YMEHUE UCIIOIb30BATh IIPH
pellleHnn 3a1a4 U3ydeHHble (aKThbl U TEOPEMbI IUNIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYKAIOLIET0 MHpa; CTPOUTH
MaTE€MaTHYeCKHe MOJEIM C IOMOINBI0 T€OMETPUYECKUX TOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh MOHATHUSAMHM: IJIOMIAAL (UTyphl, 00bEM (UTYDHI,

MHOTI'OIrpaHHUK, HpaBHHBHBIﬁ MHOI'OrpaHHUK, CCUCHUC MHOI'OI'paHHHKA,
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KyO, mapajuienenumnen, npu3Ma, nUpamuna, (urypa u HOBEPXHOCTbH
BpallleHNs, LUWIMHIP, KOHYC, wap, cdepa, Iiomags cepsl, MIomanb
MOBEPXHOCTU TMHPAMHJIbI, TPU3MBI, KOHYyCa, IMIMHApa, 00BEM Kyoda,
IIPSIMOYTOJIBHOTO NapaljIelIeuIea, MHUPaMUAbI, IPU3MBI, LWIMHIPA,
KOHYCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEUCHUs KOHYCa M LIWIMHIDA,
napajuleJibHble OCH WM OCHOBAaHMIO, CEYCHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IUIMHIPA, KOHYCA; yYMEHUE CTPOUTH CEueHHE
MHOI'OI'paHHMKA, U300pakaTb MHOTOI'PAaHHHUKH, (PUIypbl U MOBEPXHOCTU
BpALICHUS, UX CEUYCHHUsI, B TOM YHUCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPELCTB;
YMEHHUE NPUMEHSTh CBOMCTBAa I'€OMETPUUECKUX (DUTYp, CAMOCTOSATEIIBHO
(bopMyITHpOBAThH ONpPEEIICHUS H3Yy9aeMbIX (PUTYp, BBIABUTATh THIIOTE3BI
O CBOMCTBax M NpH3HAKaX reOMETpUYEcKUuX (Uryp, o00CHOBBIBATh WU
OmpoBepraTh MX; YMEHHE TMPOBOAWUTH Kiaccupukanuioo ¢uryp mo
pasIMYHBIM NPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE

MTOCTPOCHUS

YMeHue omepupoBarh IMOHATHSAMH: JIBM)KCHHE B  IPOCTPAHCTBE,
napajuieNbHbI MEPEeHOC, CUMMETPUS Ha TIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue Moa00UsA, TMOAOOHBIE (UTYpPHI;, YMEHHE
pacro3HaBaTh paBHbIE U MOJO0OHBIE (PUTYpBI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T'€OMETPUYECKHUE OTHOILICHUS
IpU pElIeHWH 3a7a4d; HaXOJUTh T€OMETPUYECKHE BETUYMHBI (IIMHA,
yroji, IUIomaas, O0BhEM) TPU peIIeHUW 3a7ad U3 JPYruX ydeOHBIX
MPEIMETOB U U3 PEAIbHOMN JKU3HH; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BENTMYUHBI (JUTMHA, YTOJ, IUIONIAa/b, OOBEM, IJIOMIAAh MOBEPXHOCTH),
UCTIONB3YSl M3Yy4YeHHbIE (DOPMYJIBI M METONbI, B TOM YHCIE: IUIOMAIb
MOBEPXHOCTH MUPAMUJIBI, IPU3MBI, KOHYCA, IIWIMHIPA, TUIOMAIb Cepsr;
00BEM Ky0a, TPSIMOYTOJBHOTO Mapajuiesenurea, MTUPaMUIbl, TPU3MBI,
HWINHApPA, KOHycCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE O0BEMOB

NoJ00HBIX (uryp

12

VYmMmenue ONCpUPOBATH NOHATUAMU: MIPAMOYT'OJIbHAA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpAa HAa YHCIIO, Pa3joKEeHHE BEKTOpa Mo Oas3ucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YroJl MEXKIY
BCKTOpaMH; YMCHHE HCII0JIb30BATh BeKTOpHI)II\/’I u KOOp}IHHaTHBIﬁ METO/

AJid pCHICHUSA TCOMCTPUYUCCKUX 3adad M 3adad JpYIrux y‘{e6HBIX
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MPEIMETOB

YMmenue BbIOMpaTh MOIXOMSIIMN METOX Ui pPELICHHUS 3a/lauu;
IIOHVMMAHHAE 3HAYMMOCTM MAaTEMaTHMKM B W3Y4YCHHUU IPUPOJHBIX U
OOLIECTBEHHBIX IIPOLECCOB U  SIBIEHUH; YMEHUE DPACIIO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B MCKYCCTBE, YMECHHME IPUBOJMTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKHU
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INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon

1 Uuncna 1 BEIUKUCICHUS

1.1 HarypanbsHble 1 nesnbie yucia. [Ipu3Haku 1eIMMOCTH LEIbIX YHCel

15 Panmonaneubie  uncina. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOIEHTHI,
' OCCKOHEYHBIC MTEPUOJUUCCKHUE IPOOH

13 ApudmeTnuecknii KOpeHb HaTypaibHOW cTeneHH. JleficTBus ¢ apuMeTHueCKUMU
' KOPHSIMH HATypaTbHOW CTCTICHH

14 Crenens ¢ 1enbIM 1okazatesneMm. CTeneHpb ¢ palMoHaIbHBIM Moka3areneM. CBOMCTBa
' CTENEHU

s CuHyCc, KOCMHYC W TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHTE€HC YMCIOBOTO apryMEHTa

1.6 Jlorapudm uncna. [lecaTnynable U HATYpaIbHBIC JTOTapHUPMBI

JetictBurenbHple 4uciaa. ApudMETHYECKHE ONEpallMk C JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOGnmkEHHbIC BEIYMCIICHUS, TIPAaBUJIAa OKPYTJICHUS, IPUKUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 Kommiexcabie unciia
2 YpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenbie u IpOOHO-paIOHATBHBIEC YPABHEHUS

2.2 HppaunroHanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEHHs

24 [TokazarenbHble U JIorapupMUUYECKUe YpaBHEHUS

2.5 Ilenwie u 1pOOHO-palIMOHATILHBIE HEPABEHCTBA

2.6 HppannoHanbHble HEPABEHCTBA

2.7 [TokazarenbHble U TorapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTprueckue HEPABEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
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2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMu
2.11 Martpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpHULlbl
3 OyHKIUHU U TpapUKu
31 Oynkuus, crnocoObl 3amanus ¢yakiuu. ['paduk QyHkiun. BzaumHo oOpaTHbIE
' dbyakuun. YérHple U HeYéTHBIC QyHKIMH. [leproauyeckue GyHKIIN
OO6nactp ompeneneHuss W MHOXECTBO 3HaueHW QyHkuuu. Hymum Qysknum.
32 [TpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHknud. Hawmbomnblnee W HauMeHbllee 3HAYEHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpaduk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETICHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast u orapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcuMnToTel TpagukoB ¢yHkumid. CBoiicTBa  (YyHKIHUH,
' HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHNUS TIOCIIE0BATEILHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccu. @opmyiia CII0KHBIX POLIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [IpousBonnas ¢pyuxuuu. [Ipon3BoaHbIE 37I€EMEHTAPHBIX (YHKIIHMA
[Ipumenenne npPOU3BOJHOW K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxokneHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHosxecTBa U JIOTHKa
5.1 MHoecTBO, onepaluu HaJi MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
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7.2
7.3
7.4
7.5

[IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
MHororpanHuku
Tena v MOBEPXHOCTH BPALLEHUS

Koopaunatsl 1 BEKTOpBI
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Martematuka: anreOpa 1 Hadajla MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eomerpus, 10-11 xkmaccel/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b. u

npyrue, AkunonepHoe odmectso M3narensctBo «IIpocBenmenue

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

N3yuenue reomerpuu B 10 — 11 knaccax: Meroj. pekomeHnianuu K yueo.: K.
st yautenst/C. M. Caaksin, B. @. Byty30B. AkiinonepHoe o0IIecTBO

«3narenbectBO «lIpocBemnieHne»

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

bu6mmoreka IJOK
https://resh.edu.ru
https://skysmart.ru
https://math-oge.sdamgia.ru
https://fipi.ru.
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