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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHOoro kypca «l'eomerpusi» 06a30BOro ypoBHS HJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOoBe DenepaibHOTO
roCyZIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAapTa CPeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, NPEABABIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPATUIUA POCCUUCKOr0 0O0pa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00ecIieYnBaeT OBJIAICHUE KITFOUEBBIMH KOMIICTCHITUSMH,
COCTaBJISIIOIIIMMHU OCHOBY JIJII CaMOpPa3BUTHA W HEMPEPHIBHOTO 00pa3oBaHMs,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00yYarOUIXCsl.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHuss OOYCJIOBJEHA MPAKTUYECKOW 3HAYMMOCTBIO METalmpeAMETHBIX U
MPEAMETHBIX PE3YyJIbTaTOB OOYy4YEHHS TE€OMETPUM B HAIPABICHUU JUYHOCTHOTO
pa3BuUTHS 00ydaromuxcs, (GopMHUpPOBaHUS (YHKIHOHATHLHOM MaTeMaTHU4eCKOn
IPAaMOTHOCTH, U3YUCHHUSI JPYTUX YUSOHBIX AUCHUIIIMH. Pa3BuTre y 0Oydarommxcs
MPaBUJIbHBIX TPEACTABICHUM O CYIIHOCTH W MPOUCXOXKJICHUH T€OMETPUUCCKUX
a0OCTpakiMii, COOTHOILIEHUH PEaJTLHOIO0 W WJICATIBHOTO, XapaKTepe OTPaKCHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUM B CUCTEME HAYK M POJIM MAaTE€MaTUUYE€CKOI0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHWH U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI
y4almxcsi, a Tak)Ke KauyeCTB MBIIUICHUSI, HEOOXOJUMBIX I ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJMHUM K3 0a30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
obiiero oOpa3oBaHusl, TaKk Kak OOECIEYMBACT BO3MOXKHOCTh H3YUYCHHS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOUN HAIIPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe wbInieHUE, (GOPMHUPYEMOE TPH HM3YUYCHUHU OO0YUYaIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUH LIETOYKHU JIOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIICHUS TCOMETPUYECKUX 3aJilady, YMEHUE BBIJBUTaTb U OIPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUU 3a/1ad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTsSIX JeATEeNbHOCTU 4esnoBeka. OpueHTalusi 4eJOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPY>KAIOLIEr0 MUpPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOIO
npeoOpa3oBaHus  JeMCTBUTENbHOCTH. OmnepupoBaHHWe  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEAMHSET pa3Hble BBl Y4YEOHOM U TPYJAOBOM JIEATEIHHOCTH,



ABJISIETCSI OJHUM W3 TPO(ECCHOHATBLHO BaXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHUs y O0OyYaroUIMXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

Ilens ocBoeHuss mporpammbl ydebHOro kypca «Il'eomerpus» Ha 6a3zoBoM
ypoBHE 00yueHuss — oOmieo0pa3oBaTeIbHOe U OOMIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4yepe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BaHUS CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JEHUCTBUI,
cnenuUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOIOJKEHUs 00pa30BaHUs
0 CTEUATILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAAHBIM HUCIIOIH30BAHUEM F€OMETPHHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IIpeAHA3HA4YeHa s
00yyYaroImmxcsi CPeIHEH IIKOIbl, HE UCIBITHIBABIINX 3HAYUTENIBHBIX 3aTPYIHCHUI
Ha YpPOBHE OCHOBHOTO 001Iero oOpa3zoBanus. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIIME MATEeMAaTHUYECKUE YMEHHUS, CBS3aHHBIC
co crnenuuKkod TEOMETPUHM U HEOOXOAUMBbIE Uil KU3HH B COBPEMEHHOM
oOmrectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rIIyOOKO, €Clii B JajdbHEHIIEM BO3HMKHET HEOOXOIMMOCTh B TE€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTKeHUEe 1IeJId  OCBOCHMS TIPOrpaMMbl OOECIIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [lpuopuTeTHbIMM 3a7adyaMyd  OCBOCHHS  Kypca
«I"eomeTpum» Ha 6a30BOM ypoBHE B 10—11 kaccax SBISIFOTCS:

e (QopmMupoBaHue MNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHUYECKUX MOJENISAX, MO3BOJSIOMINX OMUCHIBAThH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOIIETO MUPA;

e (¢opMupoBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEkKaX, MOACISIX U B
peaJbHOM MHUpPE MHOTOTPAHHHUKHU U TeJla BpaIllCHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lad Ha TOCTPOCHHS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (¢opMHuUpOBaHHWE YMEHHUS OMNEPUPOBATh OCHOBHBIMH TOHSTHSIMHU O
MHOT'OTPAaHHHUKAX U TeJlaX BPAIlIEHUS! U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  AJITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHHE yMEHHUS MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbBIC
pacCcyXJeHus B XOJI€ pEIIeHUS CTePEeOMETPUUYECKUX 3a7ady MU 3aaad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJbHbBIX M TBOPYECKHUX CIOCOOHOCTEMH
oOydJarommxcs, [O3HAaBaTEIbHOM  aKTUBHOCTH,  HCCJEA0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHHUS;



e (opmupoBanue byHKIIMOHATHHON IPaMOTHOCTH, peJeBaHTHOM
F€OMETPUM: YMEHHE pPACHO3HAaBaTh IMPOSBICHUS T'E€OMETPUYECKHX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTyallMsX W MPU U3YYEHUU APYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (GOpMyIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO34aBATh T€OMETPUUECKHE MOJIENIN, IPUMEHSATh OCBOEHHBII
r€OMETPUYECKUN ammapar JUisl pPelIeHUs TMPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YIbTATHI.

OTnUYUTENEHOM OCOOEHHOCTHIO MPOTPaMMbl SIBJSIETCS BKIIIOUEHHUE B KYpC
CTEPEOMETPUM B HAyalle €ro Mu3Yy4YeHHs 3a7ad, pPEIIaEMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOILIECCOB, MOTUBUPYET K
JalbHEUIIEMY U3YUYCHHIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHMs, TO
€CTh TEOPETUYECKHE 3HAHUSA MMEIOT B CBOE OCHOBE UyBCTBEHHOCTbH IPEIMETHO-
MPAKTUYECKON JEITENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4allluXcsl B Kypce CTEpPEOMETPUM MPOBOAUTCSA 3a CUYET pEIIeHUs 3aJad Ha
CO3JaHUE€  NPOCTPAaHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IIPOCTPAHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a NPOBOAUTCS € ONOPOM Ha
HarJAIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBJICYECHHS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOTHOTO COJEPKAHUS.

OcHoOBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpun» B 10-11 kmaccax:
«Mmnororpanaukmn», «lIpsmMble U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpenensiercs HE TOJbKO IO COAEPXKATENbHBIM JIMHUSIM, HO W IO TOoJaM
o0y4eHHs Ha YPOBHE CpeIHEro o0IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM PE3YJIbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeeN€HHbBIM MO0 ToAaM oOOyuYeHwus,
CTPYKTYPUPOBAHO TakuM o0O0Opa3oM, 4YTOOBI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM IPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIKCh B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEJCTaBICHUN O0Yy4aroUIMXcs, pacliupss H
yrayOnsis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenne reomerpuun orBoaurces 2 4yaca B Henenmo B 10 kinacce u 1 gac B
Hezenmo B 11 kiacce, Bcero 3a jiBa roga o0yuenus - 102 y4eOHbIX yaca.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHBIE ~ TOHATHS  CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKcMOMaTHYECKOM IOCTPOCHHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKANOIIUECS,
IapajulesIbHble W CKpeluBaronmecs ImnpsMble. [lapamnenbHOCTs NPAMBIX U
IUDIOCKOCTEH B IMPOCTPAHCTBE: IMAPAJUICIbHBIE IpsAMbIE B  INPOCTPAHCTBE;
NapaJuIeIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh NPSAMOW U IUIOCKOCTU. YTJBI C
COHAIIPaBJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMBIMH B IPOCTPAHCTBE.
[TapannensHOCTD IIJIOCKOCTEN: NapaijieiIbHbIC IIJIOCKOCTH; CBONCTBA
napajienbHbIX TUiockocTei. [Ipocrteifmue mnpocTpaHcTBeHHBbIE (DUTYypbl Ha
IUIOCKOCTHU: TE€Tpa’p, Ky0, napajiesenunes; IoCTPOCHUE CEUCHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE IMAPAJUIEIBHBIE W IEPHNEHIMKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOH
NEPIEHAUKYJIIPHON IIOCKOCTH. YTJIbl B IIPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JMHEHWHBIM yroJa JBYTPAHHOIO  yrIJa.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM JO INUIOCKOCTH, PACCTOSTHUE
OT M[psAMOM A0  IJIOCKOCTH,  HOpOeKUus  (QUrypbl  Ha  IJIOCKOCTb.
IlepneHauKyIAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIocKocTer. TeopeMa 0 TPEX NEPIEHAUKYIIAPaXx.

MHoOrorpaHHuKHU

[ToHsiTME MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIbIC
Y HEBBIITYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yronpHas
MpU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKJIOHHAs MPU3MbL; OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPAMOYTOJIbHBIN
napajuiesienune]l U ero cpoucrea. [lupamupa: n-yrosibHas nupamuja, TPpaHd U
OCHOBaHME MUPAMHU/IbI; OOKOBAs ¥ TIOJTHAS MOBEPXHOCTH MUPAMUJIbL; IPABUIIbHAS U
yCceuéHHas nupamMuga. OJIEMEHTBl Npu3Mbl W nUpamuasl. [IpaBuiibHBIE
MHOT'OTPAaHHMKU: MOHATHE MPABMUIBHOIO MHOTOTPAHHMKA; NPAaBWIbHAS IPU3Ma U
MpaBUJIbHAS [HUPAMUJA; NpPaBWIbHAs TPEYTroOJbHAsA NHUPaMUAA W IPaBUIbHBIN
terpasap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTajJp,
nonexa’ap u ukocasap. CeyeHns Npu3Mbl U TUPAMUIBI.

CumMmeTpuss B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUDIOCKOCTH.  DJEMEHThl CUMMETPUM B  NHpPaMHJax, HapaJUielenunenax,
IIPABUWIbHBIX MHOIOTPAHHUKAX.



Brruucienre d1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, IuaroHaid, YIJIBL.
[Tmomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH TMPSMOU TMPU3MBI,
IJIOIIAJb OCHOBAaHMM, TeopeMa O OOKOBOW NOBEPXHOCTH NPSIMOU MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOW MHUPAMUIBI,
TeopemMa O IuIomand yceuéHHor nupaMunbl. [loHsatue o0 o00BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBE. COOTHONICHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU TOTOOHBIX TEIL.

11 KITACC

TeJsia BpaleHnus

Hununapuyeckas MIOBEPXHOCT, oOpazyrorniue HUAJTMHIPUYIECKON
MMOBEPXHOCTH, OCh UWJIWHIPUYECKON MOBEpXHOCTU. [luamHap: ocHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3yrolas W OCh;, IUIOMAJb OOKOBOW U ITOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME U BepliliHA, o0Opasyronias
U OCh; IUIOMAAh OOKOBOW M TIOJHOW TOBEPXHOCTH. YCEUEHHBINM KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUAMETP; IUIOMIAIb MOBEPXHOCTU CREpHI.
B3anMHuoe pacronoxenue chepbl U TUIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
IJI0IIaAb ChEepHl.

N300paxkeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka IMIMHIpA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHMCAaHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAaIlCHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeAactBus u3z He€. OObEM UMIMHIpA,
konyca. O0BéM mapa u miomass chepsl.

[logo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEll.

Ceuenus mwiMHApa (MapaUyieIbHO W TEPHEHIUKYJSIPHO OCH), CEUYCHUs
KOHyca (mapajuleIbHOE€ OCHOBAHUIO W MPOXOJSIIEE Yepe3 BEpIUIMHY), CEUCHUS
miapa.

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha mmockoctu U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Kciio. PasziioxkeHne BEKTOpa mo TPEM HEKOMILIAHAPHBIM
BekTopaM. I[IpaBwio mapawienenunena. Pemenue 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBuil JAeWcTBUIl ¢ Bekrtopamu. lIpsMoyronbpHasi cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaxXx. YTOJd MeXIy BekTtopamu. CKajaspHOE MPOU3BEACHUE BEKTOPOB.
Briuncnenue yriioB Mexy NpSMbIMHA M THIOCKOCTSAMHU. KOOpIMHATHO-BEKTOPHBIN
METOJI IPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI TPOTrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapakTepU3yIOTCS:

I'paknanckoe BocnUTaHUE:

c(hOpMHUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIUKA O0YYAIOIIEeTOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCUHCKOr0 OOIIECTBa, TMPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxaaHCKoro oomiecTBa (BBIOOPBI, OMPOCHI W Mp.), YMCHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYTaMHU B COOTBETCTBHUM C HX
(YHKIUSIMU 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBHIO POCCUHCKOM TpaKAaHCKOW HJICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSILIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTHXCHUSAM POCCUMCKUX MATEMaTUKOB M POCCUUCKOM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHKEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO  HPAaBCTBEHHOTO  CO3HAHMS, OTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICTECIbHOCTHIO
y4€HOT0; OCO3HAHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OyAYIIETO.

JcTeTn4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHU, pacCyXIeHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTHYECKUM aCTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
HMHTEpecax 370pOBOro u 6e€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (340pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITUU U

OTHbIXa, peryJsipHas buznueckas aKTUBHOCTb); (du3HUecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSX CHOPTUBHO-030POBUTENBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  JMESITEIBHOCTH, CBSI3AHHBIM ~ C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIaHBI,



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUIO HA MPOTSHKCHUM BCEM J>KM3HHM; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaIpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHYECKON KYyJIBTYpPhI, IOHMMAaHUEM BIIMSHUS
COITMATTIbHO-2KOHOMUYECKUX IPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJOOAJIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUM Ji1 pelieHus 3a7ad B
00JlacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICJACTBUHN VISl OKPY>KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBEHHOM IPAaKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YeIOBEYECKOW NESITEIHHOCTH, ITAloB ¢
Pa3BUTHUS M 3HAYUMOCTH JJIA Pa3BUTHUS ITUBWIMU3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUK U MAaTeMaTUYECKOM KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 W HCCIEAOBATEIIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuy, YHUBEPCANTbHLIMU Pe2YTAMUSHbIMU 0eUCEUSMU.

1)  Vuueepcanvnvie  noznaeamenwvhvie  Oeticmsus,  obecneuusaiom
Gdopmuposarue 06a3068blX KOSHUMUBHBIX NPOYECCO8 o0oOyuarwuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYJcalowe2o  Mupa,  NpuMeHeHue  JI02UYECKUX,
uccne0osamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABIIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUIEHUH MEXAY MOHATUAMU, (POPMYIHUPOBATH
OTIpENeNICHNs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  TPHU3HAK
Kiaccu(uKaIuy, OCHOBAaHUSA JiT OOOONICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opmMyIupoBaTh U  MPeoOpa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTaxX, [aHHBIX, HAONIONCHUSIX M YTBEPXKICHUSX;



npemyiaraTh ~ KPUTEPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUNH;

e JIeNaTh BBIBOABI C HCITOJIb30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATEITLHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MPSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh apIyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBAaTH COOCTBEHHBIC
CYKJIEHUS U BBIBOJIBI;

e BBIOMpATh CHOCOO pelieHus y4eOHOUM 3amauyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOUpATh HauOoliee NOAXONAIUNA C Y4ETOM
CaMOCTOSITENTLHO BBIZICTIEHHBIX KPUTEPHUER).

Bba3oBble uccieqoBaTe1bcKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEIbLCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIUE MPOTHUBOpPEUYUE, MpoOiIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TO3HIINIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIILHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
O00BEeKTa, SIBJICHHUS, TIPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIIEHUSI M BHIBOJIBI IO pe3yJIbTaTaM
MPOBEAEHHOTO HAOJIOEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKkKe BbBIIBUTaTh
MIPEATNOI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U ISl PEIICHUS 3a1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HWCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTh uHdopMauu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHblE  OeUcCmBUs, 00ecnedusarom

cpopmMupoeaHHoCcms COYUANLHBIX HABLIKOE 00)UAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBUH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS MO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0/ 0OCY>KIeHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAlIEJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHUAMH JIPYTUX
YYACTHUKOB JHaJIOra, OOHapy»uBaTh paziMyUe U CXOJCTBO MO3ULUH; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHsl, CBOU BO3PAXKEHUS;
OPEJICTaBIsATh  pEe3yNbTaThl  pEeHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAHJIHOM U
WHAMBHUIYAIBHON paOOThI MPHU pelIeHNH YIeOHBIX 3a/1a4; MPUHUMAThH IIeTTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOM
paboThI, pacrpeeNiaTh BUABI PabOT, JOTOBApUBATHLCS, 00CYKAATh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYykeHUs, 0OOMEH MHEHUA,
«MO3TOBBIE IITYpPMBD) W HHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH UI€HAMH KOMAaHJbI;
OLIEHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 perIeHUS
C Y4ETOM MMECIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU I[103HABATEJIbHOW pe(dIeKCUu KaKk OCO3HaHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB;
BIIAJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAaMOKOHTPOJISI —IIporecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOMN 3a1a4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLEHUBATh COOTBETCTBUE pE3yJbTaTa LENM MW YCJIOBHUSAM, OOBICHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKEHUSA DPE3YJIbTAaTOB JCATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIEILHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE pACIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAaHCTBE.

OnepupoBarh MOHSATUSMM: JBYTPAHHBIA YTOJd, TpaHU JABYTPaHHOTO YIJia,
pedpo ABYTpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOIO yIjia; rpajaycHas Mepa
JABYTPAHHOTO YTJIa.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHMK, BBINYKIIBI W HEBBITYKIbIN
MHOTOI'PaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUJIbHBIM MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUJABl MHOTOIPAaHHHUKOB (IMpaMuJa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNICTIHUIIE T, KyO).

KnaccupuuupoBat ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS s
kjaaccuukanuu  (BBIMYKJIbIE W HEBBINYKIJIblE MHOTOIPAHHUKHU; [PABUJIIbHBIC
MHOTOI'PAHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuieIeIUuIeabl).

OnepupoBath MOHATUSAMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEIOB.

CtpouTh cey€HUsT MHOTOIPAaHHHUKOB METOJOM  CII€JOB, BBIIOJIHSTD
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxOXAEHHE N'€OMETPUUECKUX BEJIMYMH 0 00pa3laM Win
QIrOpUTMaM, TPUMEHSISI W3BECTHbIE AHAMTUYECKWE METOIbl MpPU PEIICHUU
CTaHJAPTHBIX MATEeMAaTHYECKUX 33Ja4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY JBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH O 00pa3iiam Uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBIE AHAMTUYECKWE METOAbl MpPU PEIICHUU
CTaHJIAPTHBIX MaTE€MaTHYEeCKHX 3aJad Ha BBIYHMCICHHE YIJIOB  MEXIY
CKPEILMBAIOIIUMUCS  OPSIMBIMH, MEXIy TMpsAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYT'PAHHBIX YTJIOB.



Boruncnsate 00bEMBI U IUIOLIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHUS MEXIY
IJIOIIASIMU TOBEPXHOCTEHN, 00bEMaMU OJI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMH: CHUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPIPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[Ipumensats reomerpuueckue (HaKTbl i1 PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEeANOIararouX HECKOJIBKO IaroB PELICHNUs, €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMeHsaTs NpOCTEHIINME TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOMYYEHHBIE 3HAHWS HAa IPAKTHKE: AHAIM3UPOBATH pPEAIbHBIC
CUTyallUd W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTUYeCKu CGHOPMYJIHMPOBAHHON MpoOJeMBbl, MOJEIUPOBATh pEalibHbIE
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, amnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KVIACC

OnepupoBaTh MNOHATHAMHU: LMJIUMHAPUYECKAs IMOBEPXHOCTh, 0O0pa3yroliue
OWIMHAPUYECKOM  MOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolre KOHUYeCKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIMHAP, KOHYC, cepa U map).

OOBICHATH CLIOCOOBI MOTYYEHUS TEN BPALLECHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHue cepbl U MIOCKOCTH.

OnepupoBatrh MOHATUSMHU: IAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA
CErMEHTA; IIapOBOW CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate  00bEMBI M IUIOMIAMM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUYECKUX TEJI C MPUMEHEHHEM (popMyI.

OneprpoBaTh NOHATUAMH: MHOIOTPaHHMK, BIIMCAaHHBIM B cdepy W
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAS B MHOTOTPAaHHUK WM TEJO
BpalICHUS.

BbruncnsTh COOTHOLIECHUS MEXIY IUIOMAIAIMHU MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEIL.



N3o06paxaTh u3yyaeMble (UTypbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MpPEeACTABICHHYIO Ha 4YepTexax U
pPUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbBIONHATE OEHUCTBUSA CIIOKEHMS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHsI BEKTOpa Ha YUCIIO, 00BSICHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

[IpumeHATh NpaBuiIo NapajulecnuIeaa.

OneprpoBaTh NOHATUAMMU: JE€KaPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJApHOE IMPOM3BEICHUE, pACKIaAbIBATL BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTh reomerpuueckue (axThl I PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANoaralinX HECKOIbKO IaroB PELIECHUs, €CJIM YCIOBUSA NPUMEHEHHUS
3aJlaHbl B IBHOM (hopMe.

Pewate mpocreinmne reoMeTpuyecKUe 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPIMHATHOI'O METOAA.

Pemarp 3amaum Ha [I0OKA3aTesIbCTBO MATEMAaTHUYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3laM WK aaropuTMaM, NpUMEHs s
M3BECTHBIE METO/IbI IIPHU PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHX 3a7a4.

[IppuMeHsATs NpOCTEHINNE TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoaUTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYYEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3WPOBATH PEATbHBIC
CUTyallMd W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTUYeCKu CGHOPMYJIHMPOBAHHON MpoOJeMBbl, MOJEIUPOBAaTh pEalibHbIE
CUTyallul Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Konrpoiabusie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTebHbIE
padoThI padoTsbI
pecypchl
bubmnoreka [IOK
! Baezierue B crepeomeTpHio 10 https://m.edsoo.ru/1¢209¢37
) [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[TapannenbHOCTh MPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1¢209¢37
3 [lepneHqUKyYIAPHOCTD NPSIMBIX U 12 bu6nuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
bubnuoreka [JOK
4 VYTIubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1 hitps://m_edsoo /] €209e37
Bbu6nuoreka [JOK
> MrororpanHHui 1 ! https://m.edsoo.ru/1¢209e37
N bubnuoreka [JOK
6 OOLEMEI MHOTOTPAHHUKOR ? ! https://m.edsoo.ru/1¢209e37
7 [loBTOpEHME: ceueHusi, paCCTOSIHUS U YTJIb 4 1 brbmmorexa [TOK
P ' b y https://m.edso0.ru/1¢209¢37
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 0




11 KIIACC

Kosnn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHnoBaHue pa3jgesioB U TeM nuppoBbIe
Ne i/m P KoHnTpoJsbHbI IIpakTH4eckue (g )
NPOrpamMMBbl Bcero o0pa3oBaTebHbIE
e padoThI padoThI
pecypcsl
Bbubnuoreka [JOK
! Tena Bpareiis 12 ! https://m.edsoo.ru/1¢209e37
N bubnuoreka [JOK
2 O0BEubI Ten > ! https://m.edsoo.ru/1¢209e37
but6mmoreka [{OK
3 BekTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE 10 1 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, o6o0mEH e, 7 but6mmoreka [JOK
cUCTeMaTu3ausg 3HaHUN https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 34 3 0







IHOYPOYHOE IIJTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Hdara nu(ppoBbIe
Ne n/m Tema ypoka IMpakTu4yeckun
Bceero u3ydeHus | oOpa3oBaTe/ibHbIE
e padoThI
pecypchl
OCHOBHbIE IOHSTHS CTEPEOMETPUU: TOUKA,
npsiMasi, TNIOCKOCTh, MMPOCTPAHCTRO.
1 IIpaBuia u3o0pakxeHus Ha PUCYHKAX: 1 lHep, Bubmrorexa OK
p p . pucy ) https://m.edsoo.ru/aecc77cd
M300paKeHHSI TUIOCKOCTEH, TTapaJlIeTbHBIX
HpsSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) [TonsaTus: nepecekarouecs MI0CKOCTH, | 1 bubnmoreka [JOK
Heg,
TepeCcEKAIIMECS IPAMas U TIIIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsATHA: nepecekaromuecs MI0CKOCTH, ) 5 bubnuorexa [IOK
Heg,
IepeceKaromnuecs npsamas U II0CKOCTh https://m.edsoo.ru/db685¢73
3HAKOMCTBO C MHOIOTPAaHHUKAMHU,
4 M300pakeHrne MHOTOIPAHHUKOB Ha 1 2Hen, bubmmorexa LIOK
p p https://m.edsoo.ru/a63959¢ed
PUCYHKaX, Ha IPOCKIIMOHHBIX YePTEeKaX
HauanpHbIe cBeeHms 0 KyOe U mupamusie,
5 UX pa3BEPTKU U Moaenn. CeueHus 1 3Hep, Brbmrorexa HHOK
p p ’ https://m.edso00.ru/b30dff38
MHOTOTPaHHUKOB
HauansHble cBeeHHS 0 KyOe M mupaMu;e
6 HX Pa3BEPTKH U MOJEIIH gequI/Ifip ’ 1 3Hen bubmorexa LHOK
passep ACTH: https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
Ilonsarue 06 akCHOMATUYECCKOM
7 IIOCTPOEHUU CTEPEOMETPHUU: aKCUOMEI 1 4Hep, Bubmiorexa [JOK
p p pHi: https://m.edsoo.ru/Occ5cdfe
CTEPEOMETPHUH U CIEACTBUS U3 HUX




ITonsiTHEe 00 aKCHOMATHYECKOM

napajiCJIbHbIC IIJIOCKOCTU

8 MMOCTPOSCHUH CTEPEOMETPHUH: AaKCHOMBI 4He bubmuorexa LIOK
p P PHH. A https://m.edsoo0.ru/239¢8cb4
CTEPEOMETPUH U CIEACTBUS U3 HUX
IMousTte 00 aKCHOMaTHYECKOM
9 IIOCTPOEHUH CTEPEOMETPUN: aKCHOMBI SHep, bubmmorexa [IOK
p p pHH: https://m.eds00.ru/65¢6b106
CTEPEOMETPUH U CIICJICTBUS U3 HUX
TTonsarme 00 akCMOMaTHYECKOM
10 IIOCTPOEHUU CTEPEOMETPUN; aKCUOMBI SHep, Bubmrorexa OK
p P PHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CJICACTBUS U3 HUX
B3anMHOe pacnosiokeHue NpsMbIX B
1 IIPOCTPAHCTBE: NIEPECEKArOIINECS, Ehe bubnuoreka LIOK
MAPAIUIECIIBHBIE U CKPEIINBAOIINECS A https://m.edsoo.1u/1a252016
npsiMbIe
[TapanienbHOCTh IPSIMBIX U TUVIOCKOCTEN B
12 IIPOCTPAHCTBE: NApaJUICIIbHbIE IIPSIMBIC B Ene bub6nuorexa LIOK
IIPOCTPAHCTBE; N1apaLIEILHOCTD TPEX a https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapanienbHOCTh IPSIMBIX U TUIOCKOCTEN B
13 npoctpaHcTBe: [1apanaenbHOCTE OPSIMON U 7Hen, Bubmorexa OK
pocip FHap P https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTIBI ¢ cCOHAIPaBJIEHHBIMUA CTOPOHAMH 7Hen, Bubmorexa OK
p p https://m.edsoo.ru/9f4071b9
15 Yron Mexay IpsIMBIMH B IPOCTPAHCTBE 8He Eubmiorexa OK
Ay ip poctp A https://m.edsoo.ru/fe733862
16 Yron Mexay IpsIMBIMH B IPOCTPAHCTBE 8He Bubmiorexa OK
Ay ip poctp A https://m.edso0.1ru/2935a9a0
ITapanienbHOCTE MIIOCKOCTEN: Bbubnunoreka IIOK
17 P 9Hep, s

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




bu6mmoreka [JOK

18 Caoii i 9
BOMCTBA MapaJyIeIbHBIX MIOCKOCTEH Heg, httns://m_edsoo r/e504d656
IIpocTetimue IpocTpaHCTBEHHBIE (DUT'YPHI
19 Hf IJIOCKOCTH: 1;)eT Za KyO by 10He bubmmorexa [IOK
- TETPadIp, KYO, A https://m.edsoo.ru/4a28dc02
napajieiaenumnesa
bu6mmoreka [JOK
20 I1 i 10
OCTPOCHHE CCHCHIH HeA https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK
21 ITocTtpoeHnue ceyeHuii 11He
p A https://m.edsoo.ru/ec26fe5d
KonTponsnas pabora no teme "IIpsimbie u
22 HHOCTEOCTI/I B np OCTPaHCTBE ’ 11He bubmorexa LIOK
poctp ' o & https:/m.edsoo.ru/9a0a%e56
[TapamienbHOCTh IPSIMBIX U TJIOCKOCTEH
IlepneHAUKYISAPHOCTh IPSIMOU U
23 HJ'IECKOCTI/I’}II'Ie Ii'IeH WK lj)'I}I HBIC IIPSIMBIC B 12He bubmmorexa [IOK
- TCPHCHRY AP p A https://m.edsoo.ru/b19f6a5d
MIPOCTPAHCTBE
[IpsimMble mapaysieabHbIE U bubnuorexa [IOK
24 12Hen,
MEPIEHAUKYJIISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble napaiienbHble U 13ue bubnuorexa [JOK
MEPIEHAUKYJISIPHBIE K IIJIOCKOCTH A https://m.edsoo0.ru/ba545966
2% [Ipu3Hak nepneHuKyISIPHOCTH MPSIMON U 13ne bubnuoreka LIOK
ILIOCKOCTH a https://m.edsoo.ru/f85bfc46
[Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U bubmorexa LOK
27 Y 14Hes https://m.edsoo.ru/79165d1
TIJIOCKOCTH 5
73 Teopema o psiMO MEPIIEHAUKYIISIPHOU 1ane bubnuorexa [JOK
H
IIOCKOCTH A https://m.eds00.ru/635¢5087
Teopema o TipsAMOi TTePHEHINKYIIPHON
29 P p PIICHIUKYJISIP 15mea bubmuoreka [JOK

IIJIOCKOCTH

https://m.edsoo.ru/bd374518




Teopema 0 IpsAMON NEPIICHAUKYIAPHON

bu6mmoreka [JOK

30 15Hep, https://m.edsoo.ru/7d18834
TJIOCKOCTH b
[lepnienauKyJsAp ¥ HAKIOHHBIC: PACCTOSHUE
31 oT IT)quH oynnl())cxocm aCCTos]i)HHe oT 16He bubmorera [IOK
. A P A https://m.edsoo.ru/33¢477d3
MPSIMO#A 10 TIOCKOCTH
[TepnienauKyJsAp 1 HAKIOHHBIC: PACCTOSHUE
32 oT IT)oqm oynngcxocm aCCTOSII)HI/IC oT 16He bubmotera [IOK
N ! P A https://m.edsoo.ru/66fefadd
MPSIMO# 10 TIOCKOCTH
[lepnieHaAUKYJISAp U HAKJIOHHBIC: PACCTOSHUE
33 oT IT)OIIKI/I Oyl'IJII())CKOCTI/I aCCTOSI:I)HI/Ie oT 17He bubmmorera [JOK
N ! P a https://m.edsoo.ru/a5b7b8e3
OPsIMOi 10 TIOCKOCTH
[leprieHquKyIsIp U HAKJIOHHBIE: PACCTOSIHHUE
34 OT TOYKH JIO0 TJIOCKOCTH, PACCTOSTHUE OT 17He bubmorexa HOK
. A P A https://m.edsoo.ru/dbee22bc
PsIMOi 10 TIIOCKOCTH
) bu6mmoreka [JOK
VYTIiabl B IPOCTPAHCTBE: YTOJI MEXIY
35 . 18Hep, https://m.eds00.ru/6b61b2b
MPSIMOI U TTIOCKOCTBIO 4
36 JIByrpaHHBIN yroJl, TMHENHBIN yIroil 18ue bubnuoreka LIOK
JIBYTPAHHOI'O yTiIa A https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, TMHEWHBIA Yol 19 bu6nuoreka LIOK
He
JIBYTPAHHOI'O yTiIa A https://m.edsoo.ru/c7¢777ed
[lepnieHqUKyYASIPHOCTD MIIOCKOCTEM:
38 MPU3HAK NEPISHANKYIISIPHOCTH JIBYX 19He bubmorexa HOK
p vp FHIY P ABY A https://m.edsoo.ru/ec3e2da3
MJIOCKOCTEH
[leprieHANKYISAPHOCTD MIIOCKOCTEH:
bu6mmoreka [IOK
39 IIPU3HAK NEPIIECHINKYIISIPHOCTH JIBYX 20Hep,

IUIOCKOCTEHN

https://m.edsoo.ru/ed9e2a8e




[leprieHUKYISIPHOCTD TIOCKOCTEH:

bu6mmoreka [IOK

40 MIPU3HAK nevpneHmeynﬂpHocm JIBYX 20Hep, httos://m.edsoo.ru/ba75desT
IJI0CKOCTEN
41 Teopema o TpEX nepneHAuKyIApax 21Hep bu6morexa TIOK
https://m.edsoo.ru/e4972¢cdc
N bu6mmoreka [JOK
42 Teopema o Tp€x nepHeHANKYISIpax 21Hep, httns://m_edsoo /52 1 88a7d
N bubmuoreka [IOK
43 Teopema o Tpéx nepneHAuKyIsIpax 22Hep, httns://m_edsoo. r/ORA6736
KonrtponbHas pabora no Temam
44 "IlepneHAUKYJISPHOCTD MPSIMBIX U 22men bubnuoreka [IOK
iockocTe" u "Vl Mexay IpSIMbIMU U https://m.edsoo.ru/5b971ef3
miockocTsIMu'"
[loHsiTHE MHOTOI'pAaHHHUKA, OCHOBHBIE
45 3JIEMEHTBl MHOI'OTPAHHUKA, BBIITYKIIbIE U 23men bubnuoreka [JOK
HEBBIMYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTrpaHHMKA
[Ipu3ma: n-yronapHasi mpu3Ma; rpaHu U
46 OCHOBAHMS IIPU3MBI; IIpsiMasi U HAaKJIOHHAsI 23men bubnuoreka [JOK
IpU3MbI; OOKOBas U MOJIHAS TIOBEPXHOCTb https://m.edsoo.ru/b4ad63ad
MIPU3MBI
[Tapannenenunen, NpsMOyTOIbHBIN bubnuorexa [JOK
47 . 24Hep,
rnapa’julelIenumne] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Tupamupa: n-yroynpHas nupamua, rpaHu u
43 OCHOBaHHUE MUPAMU/IbI; OOKOBAs U TOJIHAS 2dmen bubnuorexa [IOK
MMOBEPXHOCTh NMUPAMUIBL; IPABUJIbHAS U https://m.edsoo.ru/tblcd0as
yCeu€HHas nupaMuIa
49 [IpaBuibHBIE MHOTOIPaHHUKHU: ITOHSITHE 25Hes, bubmmorexa [IOK




MPaBUJILHOTO MHOTOTPAaHHUKA; TPaBUIIbHAS
npu3Ma U MpaBUIbHAS MUPAMHIA;
MpaBUJIbHAS TPEYTOJIbHAS MUPaMHIa U
MPaBWIBHBIN TeTpasap; KyO

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

[IpencraBienue o MpaBUIBHBIX

50 MHOT'OI'paHHHKAX: OKTad OJIEKadIp U 25He, Bubmrorexa OK
P ’ AP, 10K AP https://m.edsoo.ru/a0fdd5bf
HUKOCadIP.
CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIFHO TOYKH, MIPSMOH, TIIOCKOCTH.
51 DJIEMEHTHI CHMMETPUH B IUPAMHUIAX 26Hen, Brbmrorexa HHOK
P p ’ https://m.edsoo.ru/b9e777d9
napajiejenuneaax, mpaBUiIbHbIX
MHOTOTPaHHHKaX
5) Brruucnenue 351eMeHTOB MHOTOTPAaHHUKOB: Sene bubnmoreka [JOK
pé06pa, TuaroHaiu, yribl A https://m.edsoo.ru/6¢cdbecef
[Tnomaae 60KOBOM OBEPXHOCTH U IOJHON
N bu6mmoreka [IOK
MOBEPXHOCTHU MPSIMOU MPU3MBI, TIOMIAH
53 . . 27Hen, https://m.edsoo.ru/37d8415
OCHOBaHUH, TeopeMa 0 OOKOBOM 7
MOBEPXHOCTHU MPSIMOU TPU3MBI B
[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTHU IIPABUIIBHON IUPAMUJIBI, bubnuorexa [IOK
54 N 27Hep,
TeopeMa o IUIOoIA 1 OOKOBOM MOBEPXHOCTU https://m.edso0.ru/5603e30b
YCE€UEHHOU MUPAMUIBI
55 Konrponbnast pabora no teme >She bubnuorexa [JOK
"MHororpaHHuku" A https://m.edsoo.ru/a95t5c04
bu6mmoreka [IOK
56 [TonsaTre 06 00BEME 28He
A https://m.edso0.ru/7ad0020b
57 O06BEM TUpaMuIBI 29Hes, bu6mmoreka [JOK

https://m.edsoo0.ru/235171b




3

bu6mmoreka [IOK
58 & 29
OOmEm nupavi b HeA https://m.edsoo.ru/f47dfefd
N bu6mmoreka [JOK
30
>9 O6HEM mupamm et HeA https://m.eds00.ru/79¢10312
bubmuoreka [{OK
60 O06wé 30
HEM THPAMHIIBT HeA https://m.edsoo.ru/2faadc3f
bu6nmoreka [JOK
61 O6BbEM TPU3MBI 31Hep, https://m.eds00.1ru/7985360
8
n bu6mmoreka [IOK
31
62 OOLEM mpH3MEL Hea https://m.edso00.1ru/1e053890
" bu6mmoreka [JOK
32
63 OOLEM mpH3MEL HeA https://m.edsoo.ru/482d3f51
64 Kontponsnas padora no teme "O0bEMBI 37me bubnuoreka LIOK
MHOTOI'PaHHUKOB" A https://m.edsoo0.ru/28a6573¢
[ToBTOpEeHue, 06001IeHNEe CUCTEMATHU3AIIHS
65 3naaui. [locTpoeHue ceueHuii B 33He bubmorexa LHOK
' p A https://m.edsoo.1u/098bedad
MHOTOTPaHHHUKE
[ToBTOpEHME, 00OOIIICHNE CUCTEMATH3AIIHS
3HaHUU. BeIUKCIIEHNE paCCTOSHUIM: MEXKITY
66 BYMS TOUKaMH, OT TOYKH J0 OPSIMOH, OT 33He bubnmorexa [TOK
By ’ Ao TP ’ A https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIJIOCKOCTH, MEKTY
CKPEIIUBAIOIIUMUCS TTPSIMBIMU
bu6mmoreka [JOK
67 " o 34
rorosad KOHTPOHBHaH pa oTa Hea ht’ms://m.edsoo.m/b9146b00
68 [ToBTOpeHue, 06001IeHNEe CHCTEMATHU3AIIHS 34Hep, bu6mmoreka [JOK

3HAHUU. BeruucieHue yriioB: MExIy

https://m.edsoo.ru/56765e8b




CKPEIIMBAIOIIUMUCS TIPSIMBIMU, MEKITY
psIMOH M TJIOCKOCTBIO, JIBYTPAHHBIX

YTJIOB, YIJIOB MCKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

68




11 KIIACC

KoanuyectBo 4yacos DJIEeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Konrpouasbnsie | IlpakTnuecku
n/n Bcero u3ydyeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThblI
pecypcsbl
Cdepa u map: ueHTp, paauyc,
1 WaMETP; TUIOIIAIb MTOBEPXHOCTH 1 1He bubmorexa HOK
A P> tan p A https://m.eds00.1ru/0341bc2b
cepsl
Bzaumnoe pacnonoxenue chepsl u
bu6mmoreka [JOK
2 IJIOCKOCTH;, KacaTeIbHas MII0CKOCTh 1 2Hep,
https://m.edsoo.ru/bed12a43
K chepe; momaas cepbl
3 N3o0pakenue cdepsl, mapa Ha | 3 bu6nuoreka [IOK
He
iockocty. CeueHus mapa a https://m.edsoo.ru/bc157{2
[unuHapuyeckas MOBEPXHOCTb,
oOpa3yroniye HUINHIPUIEeCKON bubmuorexa [JOK
4 . 1 4Hep,
MMOBEPXHOCTH, OCh LIHJIMHAPUYECKOU https://m.edsoo.ru/6054b8¢c1
MOBEPXHOCTHU
Hunmusap: ocHOBaHUS 1 OOKOBas
MOBEPXHOCTh, 00pa3yrolas u oCh; bubnmoreka [JOK
5 . . 1 SHep,
TJI01a b OOKOBOM U TTOJTHOU https://m.edsoo.ru/188f6216
MOBEPXHOCTH
N300paxeHune nuanHapa Ha
miockocTh. Pa3BépTka nunuHapa.
6 CeueHus WINH pa (HJ‘IOCKOCTEIO 1 6He bubmotera [IOK
H N AP ’ A https://m.edsoo.ru/016e25eb
napauieIbHON WIN
NEPIECHIUKYISIPHON OCH LIMITUHAPA)
7 Konunueckas moBepxXHOCTb, 1 7Hen, bubnuorexa [JOK




o0pa3yronire KOHU4eCKon
MOBEPXHOCTH, OCh U BepILINHA
KOHUYECKOU MOBEPXHOCTHU

https://m.edso0.ru/c94ba09b

Konyc: ocHoBaHue 1 BepIInHa,

bu6nmoreka [JOK

8 00pa3ymoas ¥ OCh; IJIOMA/b 8Hep https://m.edsoo.1u/897dd3b
OOKOBOM U TTOJTHOW MTOBEPXHOCTH 2
VY ceu€Husiii KOHyC: 00pa3yronme u

9 BBICOTA; OCHOBaIZI/ISI u gOKZBaSI 9He bubmmorera [JOK

’ a https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N300paxeHune KoHyca Ha
m1ockocTy. Pa3Béprka KoHyca.
Ceuenus koHyca (TUIOCKOCTHIO, bubnuorexa [JOK

10 g 10Hep,

MapajuieIbHOW OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, IPOXOIAIIEH Yepe3
BEPILNHY)

1 KomOunanus ten BparieHus u 11ne bu6mmoreka [JOK
MHOT'OI'PaHHUKOB A https://m.edsoo.ru/3cefl0e5
MHOrorpaHHuK, OIKUCAHHBIN OKOJIO

) bu6mmoreka [JOK
cdepsl; chepa, BIMcaHHas B

12 12Hep, https://m.edsoo.ru/0b13615
MHOTOTPaHHHK WU B TEIIO 2
BpaLLCHUS B

13 [TousTue 06 06bEMe. OCHOBHEIS 13ne bubmuorexa [JOK

H
CBOIiCTBa 0OBEMOB Tel A https://m.eds00.ru/26a03fb7
bu6mmoreka [JOK

14 O0bEM HMIMHIpa, KOHyca 14Hep, https://m.edsoo.ru/5513d87

b
. bubnuorexa [IOK
15 O06bEéM mapa u mionaas cheps 15Hes, 1

https://m.edsoo.ru/d189bde2




[Tono6HbIe Tena B MPOCTPAHCTBE.
CooTHoIIeHUs MeX Ty IIOIAIIMU

bu6mmoreka [IOK

16 16He
MOBEPXHOCTEH, 00bEMaMuU A https://m.edsoo.ru/810cfleb
IMOOOOHBIX TE
17 KontponbHas pabota no remam 17ne bubnuorexa [IOK
H
"Tena Bpamenus" u "O0bembl Ten" A https://m.edsoo.ru/4a33a8ab
13 BexTop Ha MJI0CKOCTH U B 13me bubnuorexa LIOK
H
MPOCTPAHCTBE a https://m.edsoo.ru/5caefclb
bu6nmoreka [JOK
19 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB 19He
p A https://m.edsoo.1u/23{4£089
bu6morexa [JOK
20 YMHOkKEHNE BEKTOpa Ha YHUCIIO 20He
p A https://m.edsoo.ru/dee379eb
Pasnoxenune BekTopa 1o TpéM
21 HEKOMILUIAHAPHBIM BEKTOpam 21He bubmoreia HOK
P pam. A https://m.edsoo.ru/a28fd74¢
IIpaBuno nmapasuienenumena
Perenue 3aga4, CBI3aHHBIX C
22 MPUMEHEHUEM MPABUI ACHCTBHI C 22He bubmotera [JOK
p P A A https://m.edso0.1u/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIN METOT
23 MIPY PELIEHUH T€OMETPUUECKUX 23He bubmmorera [JOK
pHp p a https://m.edsoo.ru/d3alfe30
3a1a4
[IpsiMmoyronbHas cuctema
bu6mmoreka [IOK
KOOPJIMHAT B MMPOCTPAHCTBE.
24 . 24Hep, https://m.edsoo.ru/48db705
Koopaunats! Bektopa. [Ipocreiimme g
3aa4d B KOOpAUHATaX B
)5 Yros MexXay BEKTOPaMH. S5ne bubnuorexa [JOK
CkansipHOe NMPOU3BEJCHUE BEKTOPOB A https://m.edsoo.ru/725effc4
26 Beruucnenue yrioB Mexay 26Hep, bubnuoreka [JOK




MMPpAMBIMHA U IIIIOCKOCTSAMHA

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

KonTponbhas pabota no teme

bubnuoreka [JOK

27 "Bextopet n K?OPHHHaTH B 27uen httr)s://m.edsocl)_.lru/77022fc5
MIPOCTPAHCTBE
[ToBTOpenue, 0600IIEHNE U

73 cuctemaTu3aius 3HaHui. OCHOBHBIC 28hen bubmuoreka [JOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIaHUMETPUHU
[ToBTOpeHue, 06001IeHUE U

29 cuctemaTnzaiys 3HaHui. OCHOBHBIC 29hen bubnuoreka [JOK
¢burypsl, ¢pakTsl, TEOpEMBI Kypca https://m.edsoo0.ru/078cd 184
TJIAaHUMETPUHU
[ToBTOpeHme, 0600ImEeHNE U

30 cUcTeMaTH3allys 3HaHUi. 3a/1aun 30men bubmuoreka [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpEHME, 0000IIICHNE U

31 cucTeMaru3aius 3HaHui. 3agaun 31men bubmuorexa [JOK
IUIAHUMETPUU U METOIBI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpeHue, 06001IeHNE U

1 cucTeMaTr3anus 3HaHuiH. OCHOBHbBIC 32men bubmuorexa [JOK
¢burypsl, GpakThl, TEOpEMBbI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

bu6mmoreka [IOK
33 HToroBas KOHTpOJIbHAs paboTa 33Hep, httos://m.edsoo.ru/ec24dfed
14 [ToBTOpEeHME, 0000IICHNE U 34men bubnuoreka [JOK

cUCTeMaTH3alus 3HaHU!

https://m.edsoo.ru/f465d10e




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

10 KVIACC

Kon

NpoBepsieMor
0 pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30oBaTeILHON NPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

7 I'eomerpus
7.1 OnepupoBarh MOHATUSIMU: TOUYKA, MIPsIMas, MIIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CJIECICTBHUS U3 HUX IMPHU PEIICHUU
. TeOMETPUUYECKUX 3a/1a4
73 OnepupoBarh MNOHATHSAMU: MapPaUIEIbHOCTh W NEPHEHAUKYISIPHOCTH
' MPSIMBIX U IJIOCKOCTEN
74 KnaccuunupoBaTe B3auMHOE PACIIONOKEHUE MPSIMBIX U IUIOCKOCTEH B
. MIPOCTPAHCTBE
OnepupoBarh NOHATUSMU: JBYI'PAHHBIMA yroj, TPaHU ABYTPAHHOIO yIJia,
7.5 pedpo IBYrpaHHOTO YIJIa, IMHEWHBIN YroJl JBYTPAHHOTO YIJIa, TpajayCHas
Mepa JBYTPaHHOIo yria
6 OmnepupoBaTh MOHSATUSMU: MHOTOTPAHHHK, BBIMYKIBIH M HEBBIMTYKIBIT
‘ MHOTOI'PaHHUK, JIEMEHTHl MHOTOT'PAHHHKA, IPABUIIHLHBIA MHOTOTPAaHHUK
77 Pacno3naBaTe OCHOBHBIE BHJIBI MHOTOIPAHHHUKOB (MMHUpaMuja, MpU3Ma,
' MPSIMOYTOJIbHBIN Mapauienenumnes, Kyo0)
KnaccudunmpoBate  MHOTOTPaHHUKH, BBIOMpass  OCHOBaHUS s
. KiIaccupukanuu  (BBIMYKJIBIE W HEBBITYKJIbIE  MHOTOTPAaHHUKH,
' MpaBWIbHbIE MHOTOIPAHHUKH, TMPSMbIE M  HAKJIOHHBIE IPHU3MBL,
napaiejaenuneabl)
79 OnepupoBatb MOHSATUSAMU: ceKylIas IJIOCKOCTB, CEUEHUE
' MHOTOTPAaHHUKOB
710 OOBACHATP NPUHLMUIBI  TMOCTPOCHUS  CEUYEHHH  MHOTOIPAHHUKOB,

HCIIOJIB3YA MCTOH CJICIOB

7.11

CTpOI/ITB CCUCHUSA MHOI'OIpaHHHUKOB MCETOAOM CJICAO0B, BBINIOJHATH

(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:




BUJI CBEPXY, COOKY, CHU3Y

7.12

Pemiate 3a1aum Ha HaXOXKJIEHHE T€OMETPUUECKUX BEJIMYMH MO 00pazuam
WIM aIrOpUTMaM, NPUMEHssT W3BECTHBIE aHAIUTHYECKUE METOMbl IIPH
pEelICHUU CTAaHJAPTHBIX MAaTeMAaTHYEeCKUX 3aJad Ha BBIYKMCIICHHE
pacCTOSTHUN MeXAY ABYMs TOYKaMHU, OT TOYKH O IPSIMOU, OT TOYKH JI0

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIHUMUCA ITPAMBIMUA

7.13

Pemate 3amaun Ha HaXOXKACHHE TE€OMETPHYECKUX BEJIMUHH MO 00pas3iam
WIK alTOpUTMaM, MPUMEHSS W3BECTHBIE AHATUTUYECKHUE METOJBI TpHU
pEelIeHUN CTaHIAPTHBIX MATEMATHYECKUX 3aJlad Ha BBIYHMCICHUE YTJIOB
MEXy CKPEIIUBAIOIIUMUCSA MPSMBIMH, MEXAY MPSIMOW U TIIOCKOCTHIO,

MEXY INIOCKOCTSIMU, JBYTPAHHBIX YIJIOB

7.14

Beruucisate 00bEMBI M IJIOMIAAM  TOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, nupammaa) ¢ IpuMeHeHHeM (popMyJl, BEIYUCISATh COOTHOIICHUS
MEXIY IUIOLIAISIMA MMOBEPXHOCTEM, o0BEMamMu MOI00HBIX

MHOI'OI'paHHHUKOB

7.15

OmnepupoBaTh MOHATUSIMH: CHUMMETPHUSI B MPOCTPAHCTBE, IIEHTP, OCh U

IUIOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPBI

7.16

W3Bnekath, MpeoOpa3oBbIBATE M WHTEPIPETHPOBATH HH(POPMALIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, MpeACTaBICHHYI0 Ha

yepTekax U pUCyHKax

7.17

[TpumMeHATH reoMeTpudeckre (GaxkThl IJsl PelICHHs] CTEPEOMETPUUYECKUX
3aJa4, NPEINOJIAraloIluX HECKOJIbKO INAroB PEIICHUs, €CIM YCIOBUSA

MMPUMCHCHU 3a1aHbI B SIBHOU (I)OpMe

7.18

HpI/IMeHHTL HpOCTGﬁH.IHG nporpaMMHBIC CPCACTBA W J3JICKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMCTPHUICCKUX 3a/1a4

7.19

[IpuBoANTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U

JKU3HHU, paCIIO3HABATH IPOABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

7.20

[TpuMeHATH MoJTyuyeHHbIE 3HAaHUS Ha MPAKTUKE: aHAJIM3UPOBATh pealibHbIC
CUTyallud U NPUMEHATh H3yYEHHBbIE IOHATHUA B IpOIEccCe IOHCKa
pereHus MaTeMaTU4eCKU copMyIHpPOBaHHON pooJIeMBbl,
MOJIETIMPOBATh pealbHbIE CUTyallMM Ha SI3bIKE T'€OMETPHUH, UCCIEN0BATh
IIOCTPOCHHBIE MOJEIN C MCIOJIb30BAaHMEM I'€OMETPHUUECKUX MOHITUH U
TEopeM, arrnapara ajareOpsl, pelaTh MpakKTUYeCKUe 3a7auu, CBA3aHHBIE C

HaXO0XIACHUEM I'COMECTPHUICCKUX BEJINYHNH




11 KIIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJbTAThl 0CBOEHHSI OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero oo1ero oopa3oBanusi
pe3yJbTara
6 I'eomertpus
OnepupoBaTh MOHATUAMH: TUJIWHAPUYECKAsT ITOBEPXHOCTH, 00pa3yoIue
6.1 UWIMHAPUYECKOW TMOBEPXHOCTH, LMWIMHJIP, KOHUYECKas IOBEPXHOCTD,
' oOpa3yromue KOHMYECKOHM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaiieHus (HHUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOTyYEHHS TEJT BpaLlCHUS
6.4 KnaccudummpoBaTs B3aUMHOE pacoNiosKeHUE CPEPhI U MIIOCKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIApOBOM CJIOW, OCHOBAHHWE IIApPOBOrO CJIOS, BHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnsate 00BEMBI M TUIOMIATU TOBEPXHOCTEH TEN  BpaIICHUS,
' TEOMETPUUYECKHUX TEJ C MPUMEHEHHEM (POPMYIT
OnepupoBaTh TMOHATUSIMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy Hu
6.7 OTHMCAHHBIN 0KOJIO cepsl, cepa, BIMCAaHHAS B MHOTOTPAaHHUK U TEJIO
BpaIeHus
63 BBIYUCIATE COOTHONICHHS] MEXIY IUIONIAASMH TOBEPXHOCTEH U
' 00bEéMaMK MOJJOOHBIX Tl
6.9 N300paxath nzydaempie QUTypbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrImoHATE  (BBIHOCHBIC) IIJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX GUTYp: BUA CBEpXY, COOKY, CHH3Yy; CTPOUTH CEUCHHS Tel
BpaleHus
W3Bnekarb, WMHTEPIPETUPOBATH U TPEOOPa3oBbIBATH HHGOPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MpPEICTaBICHHYIO Ha
YepTekKax U pUCYHKaxX
[IpumensaTy reomerpudeckue (HakThl IS PEIICHHUS] CTEPEOMETPUUECKUX
6.12 3a/1a4, MPEIOJIaralliiX HECKOJIbKO IIaroB pELICHUs, €CJIH YCIOBUS
MPUMEHEHUS 3a/1aHbl B IBHOU (popme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BreinmonaaTs ,Z[eﬁCTBPIH CIIOKCHUSA BCKTOPOB, BBIYUTAHHA BCKTOPOB M
YMHOKCHHA BCKTOpa Ha YHCIIO, 06’I)$[CH$ITI>, KakKMMH CBOHCTBAaMH OHH

o0JagaroT

6.15

[TpuMeHsTH MpaBUIIO MapajuieenuIea Npy CI0KEeHUH BEKTOPOB

6.16

OHCpI/IpOBaTB MNOHATHAMU: ACKAPTOBLI KOOPJAWHATBI B IMPOCTPAHCTBEC,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroia Mexay  BEKTOpaMu, CKaJIIpHOC  HNPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbBI

6.17

Haxomuts CymMMy BEKTOPOB M IIPOM3BEICHUE BEKTOPA HA YMCJIO, YIOJl
MEXIY BEKTOPAaMH, CKAJIIPHOE MPOU3BEACHHUE, PACKIIAAbIBATh BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3a,HaBaTL IIJIOCKOCThb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMEC KOOpAUHAT

6.19

Pemate HpOCTGfIIlIPIG FCOMCTPHUYCCKUC 3aJladyhd Ha I[PUMCHCHUC

BEKTOPHO-KOOPAWHATHOTO METOJA

6.20

Pemate 3agadu Ha A0Kas3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIICHUH H
HaXOXXACHUC I'COMCTPUUCCKUX BCIUYHH IIO 06pa3uaM HJIN aJITOpUTMam,
IMPUMCHSA HU3BECTHBIC METObI npu peICHUHU CTaHAApPTHBIX

MAaTEMAaTHYCCKHUX 3a1a4

6.21

[IpumeHsaTy mpocTeilive MNpOorpaMMHBIE CpPEACTBA M AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

6.22

HpI/IBOIII/ITL MMpUMEPbl MAaTCMATUYCCKHUX SaKOHOMCpHOCTeﬁ B IIpUpoac nu

JKHU3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh MONy4YEHHbIE 3HAHUS HA [PaKTUKE: aHAJIU3UPOBATh
peanbHble CUTyallUM W IPUMEHATh W3yYEHHbIE IOHATHUSA B IpoLEcce
MOWCKAa pELICHUS MaTeMaTU4eCKu C(HOPMYIUPOBAHHON MPOOIIEMBI,
MOJIEJIMPOBATh pealibHbIe CUTYallud Ha S3bIKE T'€OMETPUHU, UCCIIEI0BATh
HOCTPOCHHBbIE MOJIENN C MCIOJb30BaHHEM TI'€OMETPUUYECKUX HMOHATHH U
TeopeM, amnmapara anreOpbl, penars MPaKTUYECKHe 3a/1a4H, CBSI3aHHBIC C

HaXO0XACHUEM I'COMCTPHUYCCKUX BEJINYHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEeHT cO/iep:KAHUSA

I'eomeTpus

7.1

OcHOBHbBIE TOHSATHS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 006  aKCMOMAaTHYECKOM  TOCTPOCHHH  CTEPEOMETPHH:  aKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacnonoxkeHue OpSAMBIX B IPOCTPAHCTBE:  IEpeCcEKaroluecs,
napajyieIbHbIe M CKpelIuBaloImecs: npsiMbie. [lapaminenbHOCTh MPSAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajulelibHble TMpsIMble B  IMPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSAMBIX, MAPAIETBHOCTh MPSIMOM M IUIOCKOCTH. YTJBI C
COHAIpPaBJICHHBIMH CTOPOHAMH, YTOJ MEXIY TMpSMBIMH B IPOCTPAHCTBE.
[TapayenpHOCTh TIOCKOCTEN: MapaJuleIbHbIE INIOCKOCTH, CBOKMCTBA MapajlIeIbHbIX
miockoctei. [Ipocrteifmme mpocTpaHCTBEHHBIE (UTYpPHI HAa TJIOCKOCTH: TETpasp,

Ky'6, napajiieJICumIic [, IOCTPOCHUC CeUYCHMI

7.3

[lepneHIUKYISIpHOCTh NPSMOM M IUIOCKOCTU: TEPHEHAUKYJISPHBIE TNpPSAMBIE B
MPOCTPAHCTBE, MPSAMBIE MapajliebHbIE U MEPIEHANKYIISIPHbIE K TNIOCKOCTH, IPU3HAK
NEPIIEHIUKYJIIPHOCTH IPSIMOM U IUNIOCKOCTH, TEOPEMA O IPAMOM MEPIEHANKYJIIAPHON
IUIOCKOCTH. YTJIbI B MPOCTPAHCTBE: Yrojl MEXIy MpsAMOM M IJIOCKOCTHIO,
JBYTpaHHBIA yToJI, JMHEWHBIH yros JAByrpaHHoro yrina. Ilepnenaukymnsp u
HAKJIOHHBIE: PACCTOSHHUE OT TOYKH JIO IUIOCKOCTH, PAaCCTOSIHME OT MpsAMOM [0
IUIOCKOCTH, MPOEKIUs (Urypbl HAa IUIOCKOCTh. [leprneHauKyIsipHOCTh MIOCKOCTEN:
IOpU3HAK  MNEPHEHIUMKYJSIPHOCTH  JBYX  IulockocTe. Teopema o  Tpéx

NEPIEHANKYIISIPAX

7.4

[loHsiTHE MHOTOTpaHHHMKA, OCHOBHBIE 3JEMEHTbl MHOIOTPAaHHUKA, BBINYKJIbIE W
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npusMa, TpaHd U OCHOBAHMS TNPHU3MBI, MpsAMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH NMpu3Mbl. [lapamienenunen, npsMOyTOJIBHBIN NapauIeIeIHIIe
U ero ceoycrsa. [Iupamuna: n-yroiapHas NUpaMuaa, TpaHd U OCHOBAHME NTUPAMUbL,

OO0KOBas M MOJIHAS MOBEPXHOCTh MUPAMMJIbI, IPAaBUIbHAS U YCeUEHHAs] MUPAMMJIA.




DneMeHTbl MpU3Mbl M mHpamMuabl. [IpaBuibHBIE MHOTOTPAHHHUKH: TOHSTHE
NPaBUIBHOTO MHOTOIPAHHHMKA, MpaBUJIbHAs MpU3Ma U TMpaBUJIbHAs MHPAMUJIA,
NpaBWIbHAs TPEYrojibHAs MUpaMHAa U IPaBWIbHBIN TeTpasap, KyO. [IpencraBnenue
0 TMPaBUJIbHBIX MHOTOTPAHHHUKAX: OKTajyAp, AOAEKa’ap U ukocadapyrue CedeHus

IMPU3MBI 1 THPAMHIbI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBEC: CHUMMCTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ,
IJIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IMIUpaAMUIAX, MMapaJUICICIUIICAAX, ITPABUIIbHBIX

MHOI'OIrpaHHHUKax

7.6

Boruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yriel. Ilnomane
OOKOBOM MOBEPXHOCTH U TIOJHOM TOBEPXHOCTH MPSMON NPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMoi npu3msbl. [1nomans 60koBoM
IIOBEPXHOCTM U TIOBEPXHOCTH IPABUIBHOM MNHUPAMUIBI, TEOpeMa O IUIOLIAAU

yceu€HHoi nupamuabl. [lorsarue 06 06béme. O6BEM MUpaMubl, IPU3MBI

7.7

[MonoOusbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXKTy IJIOUIAIIMU TIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TENT

11 KIIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

6

I'eomerpus

6.1

[nmHapryecKas TOBEPXHOCTh, 00pa3yrolie HMINHAPUIECKON MOBEPXHOCTH, OCh
WIMHApUYEcKoil moBepxHOocTH. LunmuHap: ocHoBaHuS UM OOKOBasi MOBEPXHOCTH,

o0pa3yromiast U 0Ch, MJIOIIAAb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konnueckasi moBepXHOCTb, 00pa3yIolire KOHMYECKONW TOBEPXHOCTH, OCh U BEPILIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, 0oOpasyromas U OcCh,
IOIAaAh OOKOBOW M TIONHOM MOBEPXHOCTH. YCEU€HHBIN KOHYC: oOpasyromue u

BbICOTA, OCHOBAHUA U OoKkoBas MMOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIONIalb TOBEPXHOCTH chephl. B3anmHoe

PacCIoJIOKCHHE C(l)epbl n IJIOCKOCTH, KacaTClibHas IINIOCKOCTh K C(pepe, miomanab

chepnl

6.4

N3o00pakenue e BpalieHus Ha TUI0CKoCcTH. Pa3BépTka HUIMHIpa U KOHYCa

6.5

KomOunanuy Tten BpalleHHs M MHOTOTPAHHHUKOB. MHOTOrpaHHUK, ONHCAHHBIN

OKOJIO C(I)epbl, C(I)epa, BIIMCAHHAA B MHOT'OI'PAHHUK, WX TCJIO BpalllCHUS

6.6

[Tonsitue 06 o0bEMe. OcHOBHBIE cBOlicTBa 00BEMOB Ten. Teopema 00 00BEME

OpSAMOYTOJIBHOIO Mapajulenenunena u ciueacrsus n3 Heé. OOBbEM  HMIMHApA,




koHyca. O0béM mapa u miomaab chepol

[lomoOubie Tema B mpoctpancTBe. COOTHOMICHUS  MEXAYy  TUIOHIAISIMHU

67 MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TE
6.8 CeveHnss nuMaMHapa (MapauielbHO U NEPHEHIUKYJISPHO OCH), CEUYEHHUS KOHyca
' (mapannenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY ), CEUECHUS 11apa
BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAaHUE BEKTOPOB.
6.9 YMHOXEHHE BEKTOpa Ha 4uciio. PasnoxkeHne BEeKTopa Mo TpEM HEKOMIUIaHAPHBIM
' BekTopaM. IlIpaBuno mapamtenenunena. Pemenue 3amad, CBA3aHHBIX €
IIPUMEHEHNEM IIPABUJI IEUCTBUI C BEKTOPAMU
[TpsimoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatbl BekTOpa.
6.10 [TpocTeiimne 3agauM B KOOpAMHATaX. YToil Mexay BekTopamu. CkanspHoe

IMPOU3BCACHUEC BCKTOPOB. Brerancnenne YIJII0B MCXKAY NPAMBIMU W IIJIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIM METO/I IIPU PELLIEHUN T€OMETPUUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETI'O OBIIIET'O OGPA3OBAHUS

Kona IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM Pe3yIbTaTaM OCBOEHHUSI
NpOBePsIEMOro OCHOBHOI1 00pa3oBaTe/IbHON MPOrpaMMBbI Cpe/IHEro 0o11ero
TpeOoBaHus o0pa3oBaHus

Bnanenue meromamMu J0Ka3aTeNnbCTB, AITOPUTMAaMHU PELICHUS 3a1ad;
yMeHue (opMyIupoBaTh W ONEPUPOBATh MOHSATHSIMH: OIPEIEICHUE,
aKCMOMa, TeopeMma, CIEICTBUE, CBOICTBO, NPHU3HAK, J0KA3aTENIbCTBO,
paBHOCWIIbHBIE (DOPMYITUPOBKU; TPUMEHSTH UX; YMEHHE (OpPMYITUPOBATH
00paTHOE M TMPOTHUBOIIOJIIOKHOE YTBEP)KICHUE, NMPHUBOIUTH MPHUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MaTeMaTHYECKOW WHIYKIIUH;
NPOBOANTH JIOKa3aTeJbHbIE pPACCY)KACHHS TPH pEUICHUHW 3ajad,
1 OLICHUBATh  JIOTMYECKYIO NPAaBUIBHOCTh  PACCYXKACHUH;  yMEHHE
OTIEpPHPOBATH TMOHITUSMHU: MHOXECTBO, MOJMHOKECTBO, ONEpPAIlH Hall
MHOXKECTBAMH; yYMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
amrmapar Juis ONHMCAaHUs PEaIbHBIX MPOIIECCOB U SBJICHUN U TIPU PELICHUN
3a71a4, B TOM YHCIE U3 JPYruX YYeOHBIX IIPEIMETOB; yMEHHE
OTepUPOBATH MOHATHAMHU: rpad, CBA3HBINA rpad, IepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBATh Tpadbl pPa3TUIHBIMA

crioco0amu; UCIOIB30BATh I'padbl IPU PEIICHUH 3a/1a4

2 YMenue ONCpUPOBAThL TMOHATHAMU: HATYypaJIbHOC YHCJIO, LCJIOC YHCIIO,
CTCIICHb C TCJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C palluOHAJIbHBIM IIOKa3aTcJIEM, CTCIICHDb C HCﬁCTBHTGHBHbIM
IIOKa3aTcCyieEM, HOFapI/I(l)M qucia, CHUHYC, KOCHUHYC N TaHI'CHC
IMPOU3BOJIBHOI'O 4YHUCJ/Id, OCTATOK II0O MOIAYJIIO, PalUMOHAIIBHOC YHCIIO,
HppaluoOHaJILHOC qucCIo, MHO>KECTBaA HaTypaJbHbIX, OCIbIX,
panrOHAIbHBIX, ﬂeﬁCTBHTeHLHBIX YHUCCII, YMCHHUEC  HCIIOJIb30BAaTh
IMPU3HAKNU JOCINMOCTH, HaUMEHBIINH O6IJ_[I/II71 JACIINTCIIb U HANMMCHBIICC
06mee KpaTHOC, aJIrTOPUTM EBKHI/II[a IIpu pCUHICHUHA 3aJia4; 3HAKOMCTBO C
Ppas3siIndIHbIMHU IIO3UITMOHHBIMHU CUCTEMaMH CUHMCJICHUA, YMCHHC
BBIIIOJIHATh BBIUMCJICHHE 3HAYCHHUN U Hp606pa30BaHI/I$I BBIpa)KeHI/Iﬁ Cco

CTENEHsAMH M JjorapudmMaMu, MpeoOpa3oBaHUsl IPOOHO-PANMOHATBHBIX

BBIpa)KeHHfI; YMCHHUC OIICPUPOBATH TMNMOHATHAMHU: MOCJICAOBATCIIBHOCTD,




apupmeTHuecKas nporpeccus, reoMeTpHYEeCKas nporpeccus,
OeCKOHEUHO yOBIBAaIOIIas TIeOMETpUYEcKas IPOrpeccHs; YMEHHE
3aJ]aBaTh MOCIEA0BATEIBHOCTH, B TOM YUCIE C IIOMOIIBIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSIKEHHBIE KOMIIIEKCHBIE YHCIIA, MOLYJIb U apTyMEHT KOMIUIEKCHOTO
yuciaa, ¢opMa 3aluCH  KOMIUIEKCHBIX ducesl (reoMeTpudeckas,
TpUTOHOMETpHUYEeCKass ¥  anreOpanyeckas); yMeThb IPOU3BOJHUTH
apupMeTHYecKue NEeHCTBUS C KOMIUICKCHBIMH 4YHCIaMM; HPUBOAUTH
IpUMEPBl  HCIIOIB30BAHMS  KOMIUIEKCHBIX  YHCEI;  ONEPUPOBATH
MOHATUSAMH: MaTpuma 2x2  wmw  3x3,  OnpeaelnuTens  MaTpULpl,

T eOMeTpI/I‘lCCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue OnepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
MOKa3aTeNbHbIE, CTENEHHbIE, JIorapupMUUecKue, TPUTOHOMETPUUYECKUE
YpPaBHEHHs W HEPAaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEpUPOBATH
HNOHATHSMH: TOXJECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHHE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUM M HEPABEHCTB, PABHOCUIBHOCTH
YPaBHEHUN, HEPABEHCTB U CHUCTEM; YMEHHE pellaTb YpPaBHEHHS,
HEpPaBEHCTBA M CHUCTEMBbI C INOMOINBIO PA3JIMYHBIX NPUEMOB; pEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl C IIApaAMETPOM; IPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIs PEUICHUS MaTeMaTHYECKUX

3a7la4 1 3aaa4 U3 pasInIHbIX obnacreit HAaYKHU U peaanoﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHAMM: (QYHKLUS, YETHOCTh (DYyHKIUH,
NEepUOTUYHOCTh (DYHKIIMH, OTPAaHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTH
GyHKLIMH, 3KCTpeMyM (QYHKLMH, HAUOOJbIlIee M HAUMEHbILEE 3HAUYECHUS
(GYHKIMU HA TPOMEXYTKE, HenpepbIBHAs (GYHKIHMS, aCUMIITOTHI Tpaduka
GbyHKIMM, TIepBasi U BTOpas Mpou3BoJHAs (PYHKLUUHU, TEOMETPUUYECKUN U
¢u3uueckuil CMBICI TMPOU3BOJHOM, NEepBOOOpa3Has, ONpeaeNEHHbII
UHTErpall; yMEHHE HaXOJIUTh aCUMNTOTHI rpaduka (QyHKIUH;, yMEHUE
BBIUNCJATh NPOU3BOAHBIE CYMMBI, IIPOM3BEIEHHUS, YACTHOTO U
KOMITO3UIIMKM (PYHKUUH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(YHKLINHU; yMEHHE HAXOJUTh INPOU3BOJAHBIE 3JIEMEHTApHBIX (YHKLUH;
YMEHHE UCIOJIb30BaTh MNPOM3BOIHYIO JUISI MCCIENOBAaHUSA (DYHKIHIA,
HaxXoAWTh HAWOOJIbLIME M HAUMEHbIIWE 3HAaYeHUs (YHKUUH; CTPOUTh
rpaduKd MHOTOWIEHOB C HCIHOJb30BAHMEM almapaTa MaTeMaTHYeCKOTro
aHaJau3a; IPUMEHATH IPOU3BOJHYIO JUIS HAXOXKICHUS HaWIy4dlIEro

pE€IICHUA B HNPHUKIAAHBIX, B TOM YHCJIC COINMAJIbHO-O3KOHOMHYECKHUX U




bU3MYeCcKUX 3a7a4ax; HaXOAUTh TUIOMIAJAN U 00BEMBI (UTY C TTOMOIIBIO
WHTErpaja; MPUBOJUTH MPUMEPHl MATEMaTHYECKOTO MOJEIUPOBAHUS C

noMoIbio auddepeHuanbHbIX ypaBHECHUI

VYMeHue onepupoBaTh MOHATHUAMHU: TIpaduk (yHKIMM, oOpaTHas
GyHKUMS, KOMIO3UIMS (QYHKUUH, TUHEWHas (YHKIMSA, KBaIpaTHYHAS
byHKIMS, panmoHaIbHAs byHKIHS, CTEIeHHas byHKIMS,
TpUroHoMerpuyeckue  (QyHKIUM, O0OpaTHblE TPUTOHOMETPUYECKHE
¢yHKIMHK, TOKa3aTeidbHas W JorapudMudeckas (QYHKIUH; yMEHHUE
CTPOUTH TpapUKH HM3YUYEHHBIX (YHKLUH, BBIIOJIHATH HpeoOpa3oBaHUs
rpa¢uKoB (GYHKIUN, UCTIONB30BaTh TPAPUKH JJIS U3yUEHHsI TPOLIECCOB U
3aBUCUMOCTEH, MPHU PELICHUH 3aJad U3 APYIMX y4eOHBIX IPEAMETOB U
3aJa4 U3 peaqbHON JKU3HU; BBIpAXaTh (OpMYJIaMHU 3aBUCUMOCTH MEXTY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBa W rpadukm (yHKOWA 115
pelleHys ypaBHEeHUH, HEPaBEHCTB U 3aJiau ¢ MapaMeTpaMu; U300paxarhb
Ha KOOPAMHATHOM IUIOCKOCTM MHOXECTBA pELICHUN YpPaBHEHMHI,

HEPABCHCTB U NX CUCTEM

YMeHHne pemiath TEKCTOBBIE 3aJladd pPa3HbIX TUMOB (B TOM YHUCIE Ha
MPOLICHTHI, JOJU U YacTH, Ha JIB)KEHHE, pad0Ty, CTOUMOCTb TOBAPOB U
YCIIyT, HAJIOTH, 33J]a4l U3 00JIaCTH yNpaBICHUS JUUYHBIMU U CEMEHHBIMU
(dbuHAHCAMH); COCTaBIISATH BHIPAXKCHUS, YPABHEHHsS, HEPABEHCTBA M UX
CUCTEMBI IO YCJIOBHIO 3a/layH, MCCJIEJ0BaTh IOJYUYEHHOE pEIICHHE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJNbTaTOB, YMEHHE MOJETHUPOBAThH
peajbHbIe CUTYallMM Ha $I3bIKE MATEMAaTHUKH; COCTaBJISATh BBIpaKCHHUS,
YpaBHEHHUS, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBUIO 3aJayH,
UCCJEA0BAaTh IOCTPOEHHbIE MOJEIM C UCIHOJIb30BAaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBINH Pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeiHEe apH(pMeTHUecKoe, MeIMaHa,
HauOoJpIllee M  HAWUMEHbIIEe 3HAYEHHUs, pa3Max, JUCIEpCHs,
CTaHJApTHOE OTKJIOHEHHWE 4YHCIOBOIO HaboOpa; yYMEHHE U3BJIEKaTh,
UHTEPIPETUPOBATh HH(OpPMAILMIO, TMPEICTaBIEHHYI0 B Tabiuuax, Ha
auarpammax, rpaukax, OTpaskarollyro CBOMCTBA peallbHbIX ITPOLIECCOB U
SBJICHUI; MIPEJICTABIIATh HHPOPMALIMIO C IIOMOLIbIO TAOIHIl U TUarpaMM;
UCCJIEIOBaTh CTaTUCTHUYECKHE aHHbIE, B TOM YHUCJIE C NPUMEHEHUEM
rpaguyeckux MEeTOJOB M  DIIEKTPOHHBIX CPEICTB; TrpauuecKu

HCCICI0BAaTb COBMCCTHBIC Ha6HIOI[eHI/I${ C I[oMOmbKO  JuarpamMm




paccerBaHMs U TMHEWHOU perpeccuu

YMeHue OIepupoBaTh IOHATHUAMU: CIyYaWHBIA ONBIT W CIIy4ailHOE
COOBITHE, BEpPOSITHOCTh CIYYaHOTO COOBITHS; yMEHHE BBIUYUCIATH
BEPOSITHOCTh C HCIOJIb30BAHUEM TI'papUUECKUX METOJOB; INPHUMEHSATh
(bopMyNBI CIIOKEHHSI U YMHOXXEHHUSI BEPOSTHOCTEH, (OpMYyITy MOIHOM
BEpOATHOCTH, (popmyiny bepHynnu, komOuHaTopHbie GakThl U HOPMYIIbI;
OLICHUBAaTh BEPOSATHOCTH peaJbHBIX COOBITHI; yMEHHE OIEepUPOBAThH
MOHATUSAMHU: CIlydaliHas BEJIMYHMHA, pPacHpelelieHue BEpOSTHOCTEM,
MaTEMaTHYECKOE OXKUIAHWE, JUCIEPCUS U CTAaHAAPTHOE OTKJIOHEHUE
CIlydailHOH BEIMYUHBI, (YHKIUU pACHpElesieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAIbHOIO paCIpPEIEIICHUN;
YMEHUE WHCIOJIb30BaTh CBOMCTBA M3YYCHHBIX pACHpEACIICHUN I
pelieHus 3azad; 3HAaKOMCTBO C IOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/bl BHIOOPOUYHBIX HCCIIEAOBAaHUM; yMEHHE NPUBOAUTH IMPHUMEPHI
NPOSIBJIICHUST 3aKOHA OOJNBIINX YHCET B TPUPOJHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OIIEPUPOBAThH MOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YHUCIO COYETaHMH, YMCIO MEepecTaHOBOK; OMHOM HpioTOHA; ymeHue
MPUMEHATh KOMOMHATOPHBIE (DAKThI M PACCY>KICHUS 7Sl peLIeHUs 3a1a4;
OLICHUBATb BEPOSITHOCTU peanbHBIX COOBITHIA; COCTAaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJyYEHHBIA PE3YIbTAT

YMeHune onepupoBaTh IOHATUSAMH: TOYKa, IMpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YyIUVIA, IUIOCKMHA YIOJI,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YroJ, CKPEUIUMBAIOIIMECS IPSIMBIE,
NapajuIeJIbHOCTh U NEPIEHIUKYJIAPHOCTD MPSIMBIX M IUIOCKOCTEH, Yol
MEXIY MPSMBIMHU, YIrOJI MEXKIY MNPSAMOM M IIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEXKIY
IIPSIMBIMH, PACCTOSHUE MEXAY IUIOCKOCTSAMHU; YMEHHUE UCIIOJIB30BaTh IIpU
pelieHny 3a1ad u3ydyeHHble (PaKThl U TEOPEMbl IUIAHUMETPUU; YMEHHE
OLICHUBAaTh pa3Mepbl OOBEKTOB  OKpPY)KAIOLIEr0 MHpa; CTPOUTh
MaTE€MaTUYeCKUEe MOJEIM C IOMOIINBI0 T€OMETPUYECKUX IOHATHU H

BCJIIMYHMH, p€IIaTh CBA3AaHHBIC C HUMU IIPAKTHYCCKUEC 3aJa9u
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VYMeHue onepupoBaTh MOHATHSAMHU: IUIOMAAbL (GUrypsl, 00bEM GUrypHI,
MHOTOTPaHHMK, MPABUIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOIpAaHHMKA,
Ky0, mnapajulenenunen, MpusMa, nupamuaa, (urypa U TMOBEPXHOCTh
BpallleHNs, LUWIMHIP, KOHYC, Iap, cdepa, IIomanab cdepsl, MIOLIAIb

MOBEPXHOCTH THUPAMUJbI, TPU3MBI, KOHyCa, IWIMHApPA, 00bEM KyOa,




IPSIMOYTOJIBHOTO NapajuleNIeNuIe a, MUpaMHUAbl, MPU3MBI, LWIAHIPA,
KOHYyCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEUEHUs KOHYCa U LMIMHIPA,
napajuleJIbHble OCH WM OCHOBAHMIO, CEYECHHE I1apa, IUIOCKOCTb,
Kacatomasicss cdepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTrpaHHMKA, N300pakaTb MHOTOI'PaHHUKU, (PUTYpBl U TTOBEPXHOCTHU
BpAILIEHUs, UX CEYEHMsI, B TOM YHCJIE C IIOMOIIBIO AJIEKTPOHHBIX CPE/CTB;
YMEHHE TPUMEHSTh CBOMCTBA T€OMETPHUYECKUX (UTYD, CAMOCTOSTEIHEHO
(bopMyIHMpOBaTh ONpPEEIICHUS U3Y4aeMbIX (PUIyp, BBIABUIaTh TMIIOTE3bI
O CBOMCTBAaxX W MPHU3HAKAX T'€OMETPHUECKUX (PHUTyp, OOOCHOBHIBATH HIIU
OnpoBepraTh HX; yMEHHE NPOBOAUTH Kilaccuukanuio ¢uryp mo
pa3IMYHbIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JONOJHHUTEIbHbIC

MOCTPOEHUS
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VYmMmenne ONCprupoOBaTh IIOHATUAMMU. JIBHUKCHUC B IMPOCTPAHCTBE,
napajuieNIbHbIA ePeHOC, CUMMETPHs Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue TNOA00Ms, TOMO00HBIE (UTYpBI; YMEHHE
pacrio3HaBaTh paBHbIC W TMOAOOHBIC (DUTYPHI, B TOM YHCJIE B TPUPOJE,
UCKYCCTBE, apXUTEKType; HCIOJIb30BaTh T€OMETPUUYECKHUE OTHOIICHUS
npu pCeHICHUM 3aJad; HaAXOJUTb TI'€COMCTPHUYCCKHUEC BCIMYHHBI (JIJIPIHa,
yroi, Iomaab, o0bEM) MHpU pelleHHH 3a7ad W3 JOPYTHX Y4eOHBIX
npeaMeToOB U U3 peam,HofI KN3HU; YMCHUEC BBIYUCIIATH T'COMCTPHYCCKUC
BEJIMYMHBI (JUTMHA, YTOJ, IUIONAa/b, OOBEM, IUIOMIAAb TOBEPXHOCTH),
UCTIONB3Ysl M3y4eHHBbIE (OPMYJBl M METOABI, B TOM YHCJE: IUIOIIA/Ib
MOBEPXHOCTH MHPAMHUIBI, TIPU3MBI, KOHYCa, IWINHAPA, TUIOMAIb CHepsr;
00BEM Ky0a, TPSMOYTOJILHOTO Tapasuieenumneia, MUPaMUIbl, TPU3MBL,
MWIMHIpa, KOHycCa, Iapa, yMEHHE HaXOAWTh OTHOIIECHHE OO0BEMOB

no00HBIX pUryp

YMenue OIICPpHUPOBATH NOHATUAMU: IPAMOYTOJIbHAA CUCTCMA KOOpJAMUHAT,
BCKTOpP, KOOpAWMHATBI TOYKH, KOOPAWHATBI BEKTOpA, CyMMa BCKTOPOB,

MMPOU3BCACHNEC BCKTOPA Ha 4YHCIIO0, PA3JI0OKCHUC BCKTOpA II0 6a3Hcy,

12 CKaJISIPHOE IPOM3BEJACHHUE, BEKTOPHOE IPOU3BEACHUE, YIOJ MEKIY
BEKTOpPaMHU; YMEHHE MCIOJIb30BaTh BEKTOPHBIA M KOOPAMHATHBIA METO.
JUISL peUIeHHUs] TEOMETPUYECKUX 3aJad M 3aJad JPYTruX Y4eOHBIX
MPEIMETOB

13 YMeHne BBIOMpATh TOAXOMSIMIMA METOA JUIS PEIICHHs 3a/ayu;

INOHUMAaHHUEC 3HAYUMOCTH MATCMATUKHW B HU3YYCHHU MPUPOAHBIX U

06HICCTB€HHI)IX nponeccoB " ﬂBHCHHﬁ; YMCHHEC  pacCliO3HABATb




IIPOSIBJICHUE 3aKOHOB MAaT€MaTUKH B MCKYCCTBE, YMEHHME IPHUBOJIUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTU4eCKON HayKH1




IHEPEYEHD 2JIEMEHTOB COJAEPXAHUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

Kon

1 Yucna v BBIYMCIEHUS

1.1 Hatypanbnble u nensle yncia. [Ipu3Haky 1eaMMOCTH LEIbIX YHCET

- Pammonanbueie  yncna. OOBIKHOBEHHbIE H  JECATHYHBIE JpoOW, TPOLIEHTHI,
' OecKOHEYHbIE IEPUOANUECKHE JPOOH

13 Apudmernueckuii KOpeHb HaTypaidbHOUW cremneHu. [leficTBus ¢ apudmMeTHuecKuMu
' KOPHSIMH HaTypaJbHON CTENIEHU

14 Crenens ¢ 1enpIM nokaszareneM. CTeNeHb ¢ palMoHaIbHBIM IToKa3aTeneM. CBolicTBa
' CTETeHU

s CuHyCc, KOCMHYC W TaHI€HC YHCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm umcna. [lecATHuHbIe U HATYypaJIbHbIE JOTapHUPMbI

JeiictBuTenbHble  uYncia. ApupMeTHYECKHEe Omepanuu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcinamu. [IpubnuxEHHbIC BHIYUCIECHUS, TPaBUJIa OKPYIJICHUS, IPUKUIKA U OLIEHKa
pe3yJibTaTa BIUYUCIICHUN

1.8 [IpeobpazoBanue BeIpaKeHUN

1.9 KommiekcHsie uncna
2 YpaBHEHHUs U HEPABEHCTBA

2.1 Lensle u 1poOHO-paliiOHAIbHBIE YPaBHEHUS

2.2 HppanuoHaibHble ypaBHEHUS

2.3 TpuronomeTpuyeckue ypaBHEHHUs

2.4 [ToxazarenbHble U JOorapuPMUUECKUe ypaBHEHUS

2.5 Llensie u 1poOHO-palMOHATBHBIE HEPABEHCTBA

2.6 HppanronanbHbie HEpAaBEHCTBA

2.7 [Toka3arenbHble 1 JorapumMuyeckre HepaBeHCTBA

2.8 TpuronomeTpruyeckue HEpaBeHCTBA

2.9 CucreMsbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMS1, HEpPAaBEHCTBA U CUCTEMBI C TTapaMeTPaMHU




2.11

Martpuiia cucTeMbl IMHEHHBIX YpaBHeHHH. OnpeeauTens MaTpUIlbI

3 OyHKIUHN U TpapUKU
31 Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['paduk Qynkuuu. BzaumHO 0oOpaTHbIE
. ¢ynkunu. YétHpie 1 HeuéTHBIe QyHKIMU. [leproanyeckue QyHKIHHA
Ob6nacte ompezeneHuss W MHOXECTBO 3HaueHMM ¢yHkiuu. Hynu QyHkimm.
39 [TIpomexxyTkn  3HaKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLIMH.
. MakcuMymbl M1 MUHUMYMBbl (QyHKuuu. HauOosbliee M HauMeHblee 3HAUYEHUE
(YHKLNHU Ha IPOMEKYTKE
13 CrenenHass (QyHKUMS C HaTypaJbHbIM M IE€JbIM TOKa3areneM. EE€ cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduK KOpHS /1-0U CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKH
3.5 [lokazarenbHas u norapudmuueckas QyHKINH, X CBOMCTBA U rpadUKu
3.6 Toukn paspbiBa. AcuMnToThl rpadukoB ¢yHknuil. CsolicTBa  (QyHKIU,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS TIOCIIE0BATEIbHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas mporpeccuu. @opmyiia CI0XHBIX MPOLIEHTOB
4 Hayana maTemarnueckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIMN
[IpumeneHne NPOU3BOAHONM K HCCICIOBAaHMWI0 (QYHKIMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxosxaeHne HauOoJsblIero ¥ HauMEHbBLIEro 3HauyeHus (QpyHKIUM Ha
OTpe3Ke
4.3 [lepBooOpasnas. Murterpan
5 MHoOX€eCTBa U JIOTHKA
5.1 MHoOXxecTBO, ornepaiuu HajJ MHOKecTBamMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTATHCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomerpus
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu




7.4

Tena v MOBEpXHOCTH BpalICHUS

7.5

KoopauHats! 1 BEKTOpPEI




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

1. Maremaruka: anredpa ¥ Havajla MaTeMaTHYECKOrO aHajIu3a, F€OMETPHUS.
I'eomerpusi, 10—-11 xmaccer: Yueb. it o0mieoOpa3oBaT. OpTraHU3AIUN:
0a3oBbiii U yriyonenubii ypoau / JI.C. Atanacsn, B.®. Byrysos, C.b.
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Meronauueckre pexkoMeHganuu K yuyeOHuky. Kuaura g yuurens. — M.:
[Tpocsemenue, 2001.

3. A.IL Kucenes. DnemenrtapHas reomerpusd. — M.: [Ipocsemenune, 1980.

4. b.I. 3uB. [Iunaktndeckne Marepuansl no reomerpun s 10 ximacca. — M.

[Tpocsemenue, 2020.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU

HMHTEPHET

1. bubnmuoteka [IOK https://lesson.edu.ru/catalog/

2. POII — Poccutickas anexkTpoHHas mikosia https://resh.edu.ru/

3. Cucrema OHJIAWH-3aHITHI W TOJATOTOBKH K dK3aMeHaM, oOpa3oBaTeiIbHas

mwiatdopma «AKmace» https:/ www.yaklass.ru/

4. OmnnaiiH maTdopMbl 11 NOATOTOBKH K sk3ameHaM «Pemry OI'D», «Pemry

BIIP» https://oge.sdamgia.ru/ https://vpr.sdamgia.ru/



https://vpr.sdamgia.ru/
https://oge.sdamgia.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://lesson.edu.ru/catalog/

5. Oo6pazoBartenbHas mwiathopma «Yuu-py» https://uchi.ru/

6. becrnatnas nudposas miatdopma st 00ydeHUsI OCHOBHBIM IIKOJIbHBIM

npeameram «AHnekc-yueOHuk» https://education.yandex.ru/main/


https://education.yandex.ru/main/
https://uchi.ru/
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