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HOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
rOCy/IapCTBEHHOT'O 00pa30BaTEILHOTO CTAaHAApTa CPEIHET0 OOIIETr0 00pa3oBaHUs,
C yu€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIBIBIIEMBIX K
MaTEeMaTUYECKOMY OOpa3oBaHUIO, M TPAAUIMA POCCUUCKOr0 00pa3oBaHUS.
Peanuzanumst mporpaMMbl 00ecrieyuBaeT OBJIAICHUE KIIFOUEBBIMH KOMIIETEHITUSIMU,
COCTaBJISIIOIIIMMU OCHOBY JIJISI CaMOpPa3BUTHUSI U HEMPEPHIBHOIO 0O0pa3oBaHUS,
I[EJOCTHOCTh OOIIEKYJIbTYPHOT'O, JIMYHOCTHOT'O M I10O3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTU O0YYArOIINXCA.

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TeOMETpUM Ha YPOBHE CpPEIHEro oOIIero
oOpa3oBaHus OOYCIIOBJIEHA MPAKTUYECKONH 3HAUYMMOCTHIO METANpPEeIMETHBIX |
OPEIMETHBIX PE3yJIbTaTOB OOYYEHHUS T€OMETPUM B HANPaBICHUH JUYHOCTHOIO
pa3BUTHs OOy4aromuxcs, (opMUpOBaHUs (YHKIMOHAIBHOM MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YUEHHS IPYruX y4eOHBbIX AUCIHMIUIUH. PazBuTHe y 00yyaromuxcs
NPABWIBHBIX NPEICTABICHUN O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKHUX
a0CTpaKMil, COOTHOIIEHUH PEATBHOIO0 M HUIACAIBHOI0O, XapaKTepe OTPaXKEHUs
MAaTEMATUYECKOM HAYKOW SBJICHUM M TMPOLIECCOB PEAIBHOIO MHpPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMAaTUYECKOr0 MOJIETUPOBAHUS B HAYYHOM
NO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yUyalIuxcs, a TakKe KayeCTB MBIIUICHUA, HEOOXOIUMBIX Ui aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust sBisieTcss OAHUM U3 0Aa30BBIX NMPEAMETOB HA YPOBHE CPEIHETrO
oOmiero oOpa3oBaHHsA, TaK Kak OO0ECreYrMBaeT BO3MOKHOCTh HW3YYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBJIE€HHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe MbllUIeHUE, GOpMHpPYEMOe MpU HM3YUYEHUH OO0Yy4YaIOIIUMHUCS
MOHSTUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUU LIETIOYKHU JTOTHYECKUX YTBEPKIACHUN
B XOJE pEUIeHUs F€OMETPUYECKUX 3a/1ad, YMEHHE BBIIBUIAThb WU ONPOBEPIaTh
TUIOTE3bl HETOCPENCTBEHHO MCIOIB3YIOTCS MPU PEIICHUH 3a]a4 €CTECTBEHHO-
HAyYHOI'O IMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpUEHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCeX 00JacTsSIX NEATENbHOCTH uenoBeka. OpHeHTalusi yeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLIHMaIbHOTrO OBITHS, (dopMa
OTpaXEHUSI OKPY’KAIOIIEr0 MHpA, YCJIOBHE YCIEUIHOTO MO3HAHUS M aKTHUBHOTO
npeoOpazoBaHusl  JIEUCTBUTENBHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamMu O0OBENMHSET pa3Hble BHUABI YYEOHOM M TPYAOBOM JESATEIHLHOCTH,
SABJISIETCSI OJIHUM U3 MPO(ECCHOHATBHO BaXKHBIX KAauyeCTB, MOITOMY aKTyallbHa
3amada (GopmupoBaHusS y 00yYarOUIUXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JEATEIbHOCTU 10 MHOTUM HAIMpPaBJICHUSIM.

Ilens ocBoenusi mporpammbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHuss — o00meodpa3oBareTbHOE W OOIIEKYIBTYPHOE pPa3BUTHE
oOydarommuxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTHM  NMPUOOpETEeHUus |
WCIOJIb30BAHUA CUCTEMATUYECKUX TE€OMETPUUECKUX 3HAHUM U JCHUCTBUM,
cnenu@UIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJDKEHUST 00pa30BaHus
10 CHEIUATBHOCTSAM, HE CBA3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPHUU.

[Iporpamma mno reomerpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAuYeHa s
0o0y4Yaromuxcs CpeHel MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUI
Ha YpOBHE OCHOBHOro 00I1ero odpaszoBanusa. Takum oOpa3zoM, oOyuaromiuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOWTH OOIME MATEMAaTHYECKUE YMEHHS, CBSI3aHHBIE
co crneuuPuKod TreoMeTpud W HEOOXOIHUMBbIE Jid >KU3HU B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHMU MMEIOT BO3MOXKHOCTb HU3y4YUTh T'€OMETpHUIO Oolee
rIIyOOKO, €Clid B JlaJbHEHIIEM BO3HUKHET HEOOXOIUMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHATIBHOU IeSITEIbHOCTH.

JlocT>KeHue 1ed OCBOCHHMS IMPOrpaMMbl OOECIIEUUBAETCS PEUICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpuopuTeTHBIMH 3aJadyaMd  OCBOEHHUS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sSBISIFOTCS:

e (opMHpOBaHUE TPEACTABICHHUS O TE€OMETPUU KaK YacTH MHUPOBOI

KYJIBTYpPBl U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHe NpEACTaBICHUS O MHOIOTPAaHHUKAX M Tellax BpallleHHs
KaK 0 BOXHEHIINX MaTeMaTUYECKUX MOJEINSX, MO3BOJISIONIUX OMHUCHIBATH
Y U3Yy4aTh Pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

e (¢opMHpOBaHHE YyMEHHUS paClO3HaBaTh Ha YEpPTEX,ax, MOJEIIX U B
peaibHOM MHpPE MHOTOIPaHHUKH U TeJla BpallleHUS;

e OBJIQJICHHE METOJAMU PEIICHUS 3aJlady Ha MOCTPOCHUSI HA M300paKEHUSIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMU TMOHATHUSMU O
MHOTOT'paHHHMKAaX U TeJaX BPaIlEHUsI U UX OCHOBHBIMHU CBOICTBaMU;

e OBJIQJICHUE  AJFOPUTMAMU  PEIIEHUS  OCHOBHBIX  THUIIOB  3aJay;
dbopmMupoBaHue YMEHHUSI NPOBOJUTHL  HECIOXHBIE JOKa3aTelIbHbIC
pacCyXJIeHHsT B XOJI€ PEUICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJEPKAHUEM;



e pa3BUTHE  HWHTEIEKTYaJbHBIX U TBOPYECKHUX CIocOOHOCTEM
oOydJamIuxcsa, IO3HABATENbHOM  aKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHUH, KpUTUUHOCTH MBIILIJICHUS;

e (popmupoBaHue (yHKIIMOHATBHOMN TPaMOTHOCTH, pENEeBaHTHOU
r€OMETPUU: yMEHHUE paclo3HaBaTh IMPOSBICHHUS T€OMETPUUECKUX
NOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyalsIX M IPU M3YyUYEHUHU IPYTHX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBAaTh HUX Ha S3bIKE
reOMETPHUU U CO3/1aBaTh T€OMETPUUYECKUE MOJEIH, IPUMEHSITh OCBOCHHBIM
r€OMETPUYECKUI ammapar JUisl PElIEHUs IPAKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOJIyYEHHBIE PE3YIIbTATHI.

OTAnMYUTENbHON OCOOEHHOCTHIO MPOrpaMMbl SIBJISIETCS BKIIOUYEHHUE B KYpC
CTEpEOMETPUU B Hayalle €ro M3y4yeHus 3ajlay, pelIaeMbIX Ha YPOBHE
UHTYUTUBHOTO TO3HAHUSA, U ONPEAEIEHHBIM 00pa3oM OpraHu30BaHHAsl paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUYECKOTO M IPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JanbHEeNIIeMy U3y4eHUIO TPEIMETa.

[Ipenmnourenue oTnaéTCs HAINISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
NPAKTUYECKON NeSITeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUNA Yy
yyalquxcsi B Kypce CTEpEOMETPUHM MPOBOJIUTCA 3a CYET pEIIeHHs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3a7ad Ha  ONEpUPOBaHUE
OpOCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOM Ha
HAIJIAIHOCTh, a OIEepUpOBaHHE O00pa3oM — B YCIOBUAX OTBJICYEHHUS OT
HATJITHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 UCXOJHOT0 COACPIKAHUS.

OcHoBHbIE copeprkaTelbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpasHuku», «lIpsiMpie ¥ MIIOCKOCTH B IPOCTPAHCTBE», «Tena BpamieHus»,
«BekTopbl ¥ KOOPAMHATHI B MPOCTpAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenesnsieTcss He TOJbKO [0 COJEpKAaTEeNbHbIM JIMHUSIM, HO W IO ToJaM
00y4YeHUs Ha YPOBHE CPEHEr0 00IIEro 00pa3oBaHUs.

Copepxanrue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pE3YJbTaTaM
OCBOCHMSI paboyell mporpaMmbl, pacnpenenéHHbIM [0 TrojaM OOy4eHHs,
CTPYKTYPUPOBAaHO TakuM o0Opa3oM, 4TOOBI OBJIQJIEHUE T'€OMETPUUYECKUMHU
HNOHSTHSIMU Y HAaBBIKAMH OCYILECTBIUIOCH MOCJIEI0BATENBHO U MOCTYNATENIBHO, C
COOJII0IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OO0YyYaIOIIUXCS, pacliupss M
yrayossis e€, o0pa3ysi IpOYHbIe MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha n3yuenue reomerpun orBonurcs 2 yaca B Henenro B 10 kimacce u 1 gac B
Hezeno B 11 kimacce, Bcero 3a iBa roja ooyuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHSA  CTepeoMeTpuu. Touka, TpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IMPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifmne mnpocTpaHCTBeHHBbIE (UTYphl Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMBIE MAPAJUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MIPU3HAK TMEPHEHAUKYJISIPHOCTA NPSAMOM M IUIOCKOCTH, TeOpeMa O NpsIMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[IepnieHaUKYJISp U HaKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 INIOCKOCTHU, PACCTOSIHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYJIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronmpHas nupamuaa, TPaHH U
OCHOBaHUE MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUIIbHAS IIPU3Ma U
IpaBWIbHAs THpPAMHUAA; NPABWIbHAS TPEYroJbHAs MHUPAMUAA W IPABUIBHBIN
TeTpadsip; kyo0. IlpencraBneHue o NOpPaBUWIBHBIX MHOTOIPaHHHUKAaX: OKTajJp,
nonexkasap v ukocasap. CeyeHns NpU3Mbl U TUPaMU/IbI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPHUM B  IIHPAMHJAX, NapaJUIeICIuIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM IMOBEPXHOCTH MW MOBEPXHOCTH NPABUIBHOM NHUpPaMUIBI,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. (COOTHONIICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTh, oOpa3yroiiue UWIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXxHocTU. KoHyc: ocHOBaHME U BepIIMHA, 00pa3yromias
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IJIOLIAJb MOBEPXHOCTU C(ephl.
BzaumHoe pacrnionoxenue chepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N300pakeHne Tea BpallleHHs Ha MIIOCKOCTH. Pa3BEépTka LMIMHIpPA U KOHYCA.

KoMOuHanuu Tenm BpallleHMss UM MHOTOTPAHHUKOB. MHOTOrpaHHUK,
ONMHCAHHBIA OKOJO cdepbl; cdepa, BIMCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpallCHUS.

[Tousatue 00 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
NpsIMOYTOJILHOTO TMapajuieNienumena u ciuenctsus u3 He€. OObEM IMWIMHIpA,
koHyca. O0BEM 1mapa u miomaasb chepsl.

IlonoOHbie Tena B mpocTtpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAAsIMHU
MNOBEPXHOCTEHN, 00bEMaMH OJIOOHBIX TEJL.

Ceuenuss mwinHIapa (mapayjiebHO W TEPHEHAMKYISIPHO OCH), CEUYCHHUS
KOHyCa (MapajijieIbHOE OCHOBAHUIO W TPOXOASIIEE Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bekrtop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JEUCTBUM C BeKTopamu. lIpsmoyronsHas cucrema



KOoOpAuMHAT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimne 3amadyu B
KOOpAMHAaTaxX. YTojl MeXIy BekTopamu. CKalIpHOE MPOU3BEIAECHUE BEKTOPOB.
Brruncnenre yriioB Mexay NpsIMBIMU U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I MPU PEUICHUU FTEOMETPUUECKHUX 3a]1a4.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHS MPOrpaMMbl Y4EOHOrO MpeaMeTa
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBOXKCHUS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K MCMOJB30BAaHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKECHUN HAYKU U JEATEIBHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYMBOTO Oy TYIIETO.

JcTeTuyecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYasg 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKUM aCIIEeKTaM Pa3JIMYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMCHHUS TIPUMEHATh MaTeMaTHYeCKHUE 3HaHHS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NEATENbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynymei mnpodeccur W peamu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIaHBI;



TOTOBHOCTBIO W  CIOCOOHOCTbIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a/1a4 MATEMaTUYECKON HAIPaBICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIIMSHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHHWE MAaTEMATUYECKUX 3HAHUW A pELICHUs 3a]ad B
00JJaCTU  OKpYXaIoIllel cpenbl, IUIAaHUPOBAHUS IIOCTYNKOB M OILIEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMAaTHYECKOM KYyJIbTYpOM KaK CPEACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUIYaJbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoYeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCarowe2o0  Mupa;  npuMeHeHue  J102UHecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHUPOBATH
ONpenescHsl TOHATHW; YCTaHABIMBATh CYIICCTBCHHBIH  TpH3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

e BOCIPUHUMATh, (HOPMYJIHUpPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEpIUTENbHBIE U OTPHUIIATENbHBIE, €IMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3UM U
npoTuBopeunss B (aKTaxX, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M
MHIYKTHUBHBIX YMO3AaKJIIOUYEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIPSAMBIE U OT IPOTHUBHOI0), BHICTPaUBaTh apryMEHTAIHIO,
OPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIEHUS U BbIBOJIbI;

e BBIOMpaTh CHOCOO penieHust y4eOHOM 3anayu (CpaBHUBATh HECKOIBKO
BapUAHTOB pElICHUs, BbHIOMpaTh HauOosiee MNOAXOASIIUNA ¢ Y4ETOM
CaMOCTOSITEIbHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCHOJIB30BaTh BOIPOCHI KaK HCCIIENOBATEIbCKAN WHCTPYMEHT IO3HAHUSA,
dbopMynpoBaTh BOMPOCH], (UKCUPYIOLIME TMPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUIAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
O0BbEKTa, SBJIECHHS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIBHO (OPMYITUPOBATH OOOOIIEHHUS U BBIBOBI IO pe3yibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPA3BUTHE MPOLIECCa, a TAKXKE BBIABUTATh
MIPEATNOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

PabGora ¢ undopmanmei:

e BBIBJATH AePULINTH MHPOPMAIMH, JAAHHBIX, HEOOXOAMMBIX AJISi OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;

e BbIOMpaTh UHGOOPMAIMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHPOPMAIIHIO, IPEICTABIATh €€ B pa3Iu4HbIX (HOpMax,
WUTIOCTPUPOBATh Tpaduyuecky;

e OILICHUBATH HaJAEKHOCTh uH(bOopMaIuu o CaMOCTOATENIbHO
c(OpMYITHMPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCAL.

OO0menune:



BOCIIPHHUMATh ¥ (POPMYJIHPOBATH CYXJICHHUS B COOTBETCTBHU C
YCIIOBUSIMHU M LIETSIMHU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M NMHCHMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
XOJTy peIeHus 3a/1a9i, KOMMEHTUPOBATH IMOTYyYEHHBIN pe3ysIbTaT;

B X0JIe OOCYXKICHHsI 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMbl, perraeMoi 3a1a4u, BEICKa3bIBaTh UJCH, HAIICIICHHBIE HA TIOUCK
pEIICHHSI; COIOCTAaBJISATh CBOM CYXKICHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYXXWUBATh Pa3IMUUE W CXOJCTBO TMO3WIININ; B
KOPpEKTHOU popme (hopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  PE3yJAbTaThl  pPEIIeHHs  3a7a4d,  IKCIEPUMEHTAa,
UCCJICIOBAaHUs,  TPOEKTa;  CaMOCTOATENbHO  BBIOMpaTh  (opmar
BBICTYIIICHUS C YIETOM 3aJ1a4 TPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUYyaTHON paOOThI MPY PEIICHUH YIEOHBIX 3a1a4; MPUHUMATH I1eJTh
COBMECTHOM JAESATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax padboThl (00CYyKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» M WHBIE); BBINOIHATH CBOK 4YacTh pPabOTHl U
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLICHUBATh KA4e€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

G opmuposaHrue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a7a49H, BRIOUPATh CTIOCO0 perieHus
C Y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pedaekcun KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOINPOBEPKH, CAMOKOHTPOJISI Ipoiiecca U
pe3yJibTaTa pelIeHUsI MATEMaTUYECKOU 3a/1a4u;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOI'YT BO3HHUKHYTH IIPU PELICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMJIEHHBIX OIMMOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBICHATH
IPUYMHBI JOCTHXKEHUS WM HENOCTHMKEHUS PEe3yJIbTAaTOB JIESTEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBatTh MOHATUSMHU: TOUYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUM M CICACTBUS W3 HUX MPU PEHICHUH
TCOMETPUIECKUX 3aJ1ad.

OnepupoBath NOHATUIMU: MAPAILIETBHOCTD U MEPIEHANKYISIPHOCTD MPSMBbIX
Y TTIOCKOCTEH.

KnaccudumupoBaTe B3aMHOE pPACIOIOKEHHE MPSIMBIX M IIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA Yroj, TpaHW ABYTPAHHOTO Yrija,
pedpo ABYrpaHHOTO yria; JMHEHHBIM Yrojl ABYTPAHHOTO YTIJIa; rpajyCHas mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSAMU: MHOTOI'PDAHHHMK, BBIMYKJIBIH ¥ HEBBITYKJIbIHI
MHOTOTPaHHUK, 3JIEMEHTHI MHOT'OTPAHHUKA, MPABUIILHBIN MHOTOTPaHHUK.

Pacmo3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHMKOB (MMHpaMuja; TpHU3Ma,
NPSIMOYTOJIBHBIN MMapaieNenuies], Kyo).

KnaccudunmpoBarh ~ MHOTOrpaHHHUKHM,  BBIOMpas ~ OCHOBAHHS  JUIS
kinaccupukanuu (BBINYKJIbIE W HEBBIMYKIbIE MHOTOIPAHHHUKH; MPABUIbHBIE
MHOTOTPAaHHUKH; TIPSIMBIE U HAKJIOHHBIC IPU3MBI, TTAPATIICIICTIUIIC/IBI ).

OmnepupoBaTh MOHATUSMHU: CEKYIIAs MTIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB.

OOBACHATH MIPUHITUIIBI TOCTPOCHUS CEYCHUH, UCTIONB3YS METO/ CIICIOB.

Ctpouth ceyeHUsT MHOTOIPAHHUKOB METOJOM  CII€JOB, BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BuA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKIAECHUE TEOMETPUUYECKUX BEJIMYUH [0 00pa3laM Wiu
QIropuT™MaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKUE METOABl MPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 33/7a4 HAa BHIYUCIICHHE PACCTOSHUN MEXKITY BYMSI
TOYKaMHU, OT TOYKH JIO TMPSAMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS MPSMbBIMHU.

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUUYECKUX BEIMYWH MO 00pasIiam Wiu
aNropuTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOABI TPU PEIICHUU
CTAaHAAPTHBIX  MaTEeMaTHYECKWX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMUCS ~TPSIMBIMH, MEXKIY TPSIMOM H TUIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boruncisats 00bEMBI U TIIOMIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyI; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMH: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPUU; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALUIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

[IpumensaTy reoMerpuueckue (aKThl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7ay4, MPEANOIararolux HECKOJIbKO IarOB PEIICHUs, €CJIU YCIOBUS IIPUMEHECHUS
3a/1aHbI B SIBHOU (popMe.

[IpumeHaTs mpocTediMe OPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBOaUTE NpUMEPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEM B NPUPOLAE U
YKU3HU, pPacliO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHHWS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUyecku CcGOpPMYJIUPOBAHHON MpPOOJIEMBbI, MOJEIUPOBaTh peajbHbIC
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; peraTh
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11 KVIACC

OnepupoBaTh MOHATHSAMU: LMIWHIpPUYECKash TMOBEPXHOCTh, 00pa3yronime
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BpaIICHHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: MAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAaHME LIAPOBOIO CJIOs, BHICOTA IIAPOBOIO CIOS;
IapOBOM CEKTOP.

Boruncnsate  00bEMBI M TJIOMIAM  TOBEPXHOCTEH T  BpaleHUs,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BIOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIICHHUS.

BBIYuciisiTh COOTHOMICHUSI MEXIY TUIOMIAASMU MMOBEPXHOCTEH W 00BbEMaMu
IIOTOOHBIX TEI.



N3o00paxarh u3ydyaemble (QUrypbl OT PYKHM M C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: Bug cBepXy, COOKY, CHU3Y; CTPOUTH CEYEHUS TEN BPALLECHUS.

W3BnekaTb, MHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMALMIO O
OPOCTPAHCTBEHHBIX FEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE IEUCTBUSA CIOXKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCIIO0, OOBSICHATh, KAKUMHU CBOWCTBaMU OHM 00JIaatoT.

[IprMeHsTh IpaBWIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXKIY
BEKTOPAMHU, CKAISPHOE NPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOEC IPOU3BEACHUE, pACKIAAbIBATE BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOpPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTe reoMerpuueckue (axKTbl sl PEIICHHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAraIliuX HECKOJIbKO 1IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

Pemrate mpocreimne reoMeTpuyecKue 3a1a4d HA NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemare 3amayn Ha [10Ka3aTelIbCTBO MAaTEMATUYECKUX OTHOLICHUM U
HaXOXKJIEHUE T€OMETPUYECKUX BEIMYUH MO 00pa3laM WK aaropuTMaM, NPUMEHss
U3BECTHBIC METO/BI IIPU PELLIEHUHU CTAHAAPTHBIX MaTEMATUYECKUX 3a7ay.

[IpumenaTs mpocTediMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKALIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPECOMETPUUECKUX 3a1au.

[IprBOoaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKA3HU, paclO3HaBaTh NPOSBICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh IMOMYyYEHHBIE 3HAHMUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIC IIOHATHA B IPOLECCE IOUCKA pPELICHUs
MaTEeMaTUYECKH C(HOPMYTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CATyallud Ha A3BIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOEHHBIE MOIEIA C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITUI U T€OpeM, arnmapara aareopsl; pelaTh
IIPAaKTUYECKUE 3aa4U, CBA3aHHbBIE C HAXOXKICHUEM IT€OMETPUYECKUX BEITUYHUH.



TEMATUYECKOE INTAHUPOBAHUE

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



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

KoauuecTBo yacoB JIeKTPOHHBIE
HaunmeHoBaHmMe pa3aeioB U TEM nudposbie
Ne n/m P Konrpoabusie | IIpakruyeckue (mudpp )
NMPorpamMMbI Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
bu6mmoreka [IOK
T 12
©J1a BpateHuA https://m.eds00.ru/1c209e37
N bubnmoreka [JOK
ObbembL TEN 5 1 https://m.edso0.ru/1c209e37
BexTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa [OK
P P poctp https://m.edsoo.ru/1c209e37
[ToBTOpenue, 06001IIEHNE, 7 1 bu6nuorexa [IOK
cUCTeMaTHU3alus 3HaHUU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 0



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




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero U3ydeHusi | oOpa3oBaTejibHbIE
padoTsI padoTsbI
pecypchbl
OCHOBHBIE TIOHATHUS CTEPEOMETPHH:
TOYKa, MpsiMasi, MIIOCKOCTb,
npocTtpanctBo. [IpaBuna
1 M300pakeHUsT HAa PUCYHKAX: 1 bubmmorexa LIOK
p pHcyH o https://m.edsoo.ru/aecc77cd
HU300paKeHUSI TUIOCKOCTEH,
napajiebHbIX IPSIMBIX (OTPE3KOB),
CepeIMHBI OTPEe3Ka
[Tonsarus: nepecekaronuecs
2 [UIOCKOCTH, IIEPECEKAIOIMECS IPAMAas 1 bubnmorexa LHOK
> 1eP p https://m.eds00.ru/2d8a9c99
Y TUIOCKOCTH
[Tonsatus: nepecekaronmecs
3 TUIOCKOCTH, MepPEeCEeKaIoIecs npsmas 1 bubmmorexa [JOK
- TTeP p https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HAKOMCTBO C MHOT'OTpaHHHUKaMH,

4 n300pa’keHrue MHOTOIPaHHUKOB Ha 1 bu6nuoreka [IOK
pPUCYHKaX, Ha IPOEKLMOHHBIX https://m.edso0.ru/a63959ed
yepTrexax
HauvanbsHble cBeieHNS 0 KyOe 1

5 OUpaMHUIE, UX Pa3BEPTKHU U MOJEIHN 1 bubmnorexa [JOK

P > 1% Paseep ' https://m.edsoo.ru/b30dff38
CeueHusi MHOTOTPaHHUKOB
bubmuorexa [JOK
6 HavanpHble cBeieHHs 0 KyOe 1 1 1

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



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

NUpaMHue, UX pa3BEPTKU U MOJEIH.
CeueHust MHOTOTPAaHHUKOB.
MaremMaTnueckuii JUKTAHT

[TousaTre 00 aKCHOMAaTHYECKOM

7 [IOCTPOEHUH CTEPEOMETPUM; AKCUOMBI Eunbmiorexa HOK
P P TpaH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHH U CIICACTBHUS M3 HUX
ITousTue 00 aKCMOMATUYECKOM
8 [IOCTPOEHUH CTEPEOMETPHUH: AKCUOMBI bubmorexa [IOK
P p pHH: https://m.edsoo.ru/239c8ch4
CTEPEOMETPUH U CIICICTBHSI U3 HUX
[TousiTre 00 aKCMOMATHYECKOM
9 [IOCTPOEHUH CTEPEOMETPHUH: AaKCUOMBI bubnmorexa HOK
P p Ty https://m.edso00.ru/65c6b106
CTEPEOMETPHUU U CIIEICTBUSA U3 HUX
[ToHsTHE 00 AaKCHOMATHYECKOM
10 MIOCTPOCHHUH CTEPEOMETPUU: aKCHOMBI bu6moreka [IOK
CTEPEOMETPHH U CJIEACTBUS U3 HUX. https://m.edsoo.ru/258fc245
Tect
B3auMHoe pacrosyiokeHue mpsiMbIX B
1 MPOCTPAHCTBE: MEePECEKAIOIINECS, bu6moreka [IOK
MapajuiebHbIE U CKPEIUBAIOIINECS https://m.edsoo.ru/1a2520f6
HpSIMI)Ie
IlapajutenbHOCTB NPSMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE:
12 rnapauielIbHbIE IPSIMBIE B bubmmorexa [JOK
P P . https://m.edsoo.ru/93ad36b3
IIPOCTPAHCTBE; NMAPAIUICIBHOCTD TPEX
MPSAMBIX
ITapajenbHOCTD NPAMBIX U
13 IJIOCKOCTEH B MPOCTPAHCTBE:! bu6mmoreka [JOK

[TapannenbHOCTh IPAMON U
IJIOCKOCTH

https://m.edsoo.ru/eeld19b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

14 VYTI1bI C COHANpPaBICEHHBIMU bu6nmoreka [IOK
CTOpPOHAMH https://m.edso0.ru/9f4071b9
15 VYron Mexay npsiMbIMU B bu6muoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron mexay npsiMbIMu B bu6mmoreka [IOK
16
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
[TapajutenbHOCTB INIOCKOCTEN
17 napaiesibHbIe MIOCKOCTU Bubmmorera [IOK
p . ' https://m.edso0.ru/2e18f255
MatemaTuueckuil JUKTaAHT
18 CBolicTBa napajieNbHbIX IUNIOCKOCTEN bubmmorexa [IOK
P https://m.edso0.ru/e504d656
IIpocreiimue MpoCTpaHCTBEHHBIE
19 (buUrypsl Ha MIOCKOCTU: TETPad Bubmmorexa LIOK
P + TCIPESAP, https://m.edso0.ru/4a28dc02
Ky0, mapasienenumnesa
but6mmoreka [IOK
2 IT 7
0 OCTPOCHHE CeeHHH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 IT i
OCTpOSHHE Ccenemt https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
29 "IIpsiMble U TIOCKOCTH B bubnuorexa LIOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo0.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOUN U
23 nn(r))cmfm'}llie pneH WK ?15{ HBIC Bubmmoreia LIOK
- HEPHICHAMKYIAP https://m.edso0.ru/b19f6a5d
MPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble nmapaiiensbHbie U bu6numorexa [IOK
MEPIIEHAUKYISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Tpsimble mapanienbHbe U bubmuorexa [JOK



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
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https://m.edsoo.ru/0ac11c95

NEPNCHANKYIAPHBIC K IINIOCKOCTH

https://m.edsoo.ru/ba545966

IIpu3Hak neprneHIuKyIIpHOCTH

bubmuorexa [JOK

26
IPSAMOU U INIOCKOCTH https://m.edsoo.ru/f85bfc46
[Tpu3HaK neprneHuKyIIPHOCTH

. bu6 K

27 MIPSIMOM M TNIOCKOCTH. uosmorea O
M . https://m.eds00.ru/79165d15

aTeMaTUYECKUN TUKTAHT

28 Teopema o nmpsimoit bu6mmoreka [IOK
NEPIEHIUKYIIAPHON IIIOCKOCTH https://m.eds00.ru/635c¢5087

29 Teopema o npsimoit bu6mmoreka [JOK
MEePIECHANKYJISIPHOMN MIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o mpsimoit bu6nuorexa [IOK
NEPIEHIUKYIIAPHON IUIOCKOCTH https://m.edso0.ru/7d18834b
[leprieHquKYyNISAp U HAKIOHHBIE:

bu6 e OK

31 paccTosiHUE OT TOYKHU JI0 MJIOCKOCTH, htI';Isz'I/IjrzTegszc?ru 133c477d3
PacCTOSHKE OT MPSIMOI 110 IFIOCKOCTH T '
[leprieHTUKYNISAp U HAKIOHHBIE:

bu6 K

32 paccTosiHUE OT TOYKHU JI0 MIIOCKOCTH, h;:p;;jﬁ::éi?ﬁ 166fefadd
paccTosiHUE OT MPSIMOM J0 TIOCKOCTH T '
[lepnieHIUKYIIAp ¥ HAKIOHHBIE:

bubmmorexa [LIOK

33 paccTostHue OT TOYKH J10 TUIOCKOCTH, h;IpSJ_I/I;ImTe dSO(])_[ru 1a5b7b8e3
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH T '
[leprieHquKYyNISAp U HAKIOHHBIE:

34 paccTosiHue OT TOYKH J0 IJIOCKOCTH, bu6nmnoreka [IOK
paccTostHUE OT IPSIMOM 110 TUIOCKOCTH. https://m.edsoo.ru/dbee22bc
MareMaTu4eCcKuil JUKTAHT

35 VYTI1bl B IPOCTPAHCTBE: YTOJ MEXKIY bu6mmoreka [JOK
MPSMON U MIIOCKOCTHIO https://m.edso0.ru/6b61b2b4

36 JIByrpaHHBI yroJi, TMHEHHBIA yroJ bu6mmoreka [JOK



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
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JBYTPaHHOI'O yria

https://m.edsoo.ru/5fa0b3ce

JIByrpaHHBIN yroJI, TMHENHBIN YIroJl

bubmuorexa [JOK

37
JIBYTPaHHOI'O yrjia https://m.edsoo.ru/c7c777ed
IlepneHIUKYIAPHOCTD INIOCKOCTEN:
38 I IESHaIf[ neynei HKYJISIPHOCTHU 1B bubmorera [JOK
P Up HHEYIP ABYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
IleprieH UK YISPHOCTD IVIOCKOCTEH

39 ol 1§3Halil neyneg UKYIAPHOCTH ABYX Eubmorexa ITOK
p vp JIRYIP ABY https://m.edsoo.ru/ed9e2a8e
IIOCKOCTEN
[TeprieHANKYISIPHOCTD INIOCKOCTEM:

40 MPU3HAK NEPIEHIUKYISIPHOCTH IBYX bu6mmoreka [IOK
miockocteii. CamocTosTeIbHAS https://m.edsoo.ru/ba75dc57
pabota

41 TeopeMa 0 TPEX HEPUEHAUKYIIIPAX Enbmrorexa HOK

p P PHCHAMKYTAD https://m.edsoo.ru/e4972cdc

42 Teopema 0 TPEX HEpHEHAUKYIISIPAX bubmmorexa [IOK

p R PHCHIHKY AP https://m.edsoo.ru/52188a7d
43 Teopema o TpéX NepreHIUKYIIPaxX Enbmiorexa HOK
p p PHCHIIYTAD https://m.edso0.ru/9f246736
KontponbHas paboTa mo Temam

44 "TlepnieHIUKYIAPHOCTD MPSIMBIX U bu6nuoreka [IOK
mwiockocTeil" u "Yriabel MeXIy https://m.edsoo.ru/5b971ef3
MPSMBIMH U TUIOCKOCTAMU"

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC
AJIEMEHTHI MHOTOTPaHHUKA,
Bbu6moreka [JOK

45 BBIITYKJIbIE U HEBBIITYKJIbIE

MHOTI'OI'paHHHUKH; pa3BEPTKa
MHOTI'OI'paHHHUKA

https://m.edsoo.ru/2d24e873



https://m.edsoo.ru/5fa0b3ce
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[Tpusma: n-yronpHas mpusMa; TpaHu v
OCHOBAHUSI MTPU3MBI; TIpsIMast U

bubmuorexa [JOK

46 HaKJIOHHAs [IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJTHASL TOBEPXHOCTh MPU3MBI
[Mapannenenunen, mpsIMOYTOJIbHBIH

47 na;)annenennnen u eP;o C;:)FﬁCTBa. bubnmorexa LIOK

. https://m.edso0.ru/8a7be683
MatemaTHuecKuii JUKTaHT
[Mupamuga: N-yroyibHas MApPaMuIa,
TpaHu ¥ OCHOBaHHE MUPAMUJIbI;

48 OOKOBasl W TOJIHASI IOBEPXHOCTh bubmmorexa LOK
. https://m.edsoo.ru/fblcd0a5

MUPAMHU/IbI; IPABUIIbHAS U yCeUEHHAs
MUpaMuIa
[IpaBunbHBIE MHOTOTPAHHUKH
MOHSITHE MTPABUIILHOTO

49 MHOTOTpaHHUKA; MpaBWJIbHAS MMPU3Ma bu6nmoreka [IOK
Y IIpaBUJIbHAS IUpaMuUa; IPaBUIbHASL https://m.eds00.ru/074c8865
TpeyroJyibHasi MUpaMHuIa 1
MIPABUIIBHBIA TETPadIp; KyO
[IpencraBieHue o MpaBUIbHBIX

50 MHOTOTpaHHUKaX: OKTadIp, Brbmmoreia LIOK

https://m.edsoo.ru/a0fdd5bf
JOJEKadIp U uKocaxap. Tect
CuMmMeTpusi B IPOCTPAHCTBE:
CUMMETpPHUS OTHOCUTENBHO TOUKH,

51 MPSIMOM, TUIOCKOCTH. DJIEMEHTHI bu6nmnoreka [IOK
CHMMETpUH B IUPaMUAX, https://m.edsoo.ru/b9e777d9
napasuiesienumne1ax, IpaBUIbHBIX
MHOTOTPaHHUKAX

59 Brrunciienue 31¢MeHTOB bubmuorexa [IOK

MHOTOTPaHHUKOB: pEOpa, AMaroHany,

https://m.edsoo.ru/6cdbecef



https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
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YTJIBI

[Tnomaas 6OKOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTH IIPSIMOM

bu6mmoreka [IOK

53 TPHSMPL, momaHB“OCHOBaHHH’ https://m.edso0.ru/37d84157
TeopemMa 0 OOKOBOI TOBEPXHOCTH
NPSMON MPU3MBI
[Tnomane 60KOBOI MOBEPXHOCTH U
[IOBEPXHOCTU IIPABUIIBHOU
54 MUpaMHIbl, TEOPEMA O TIIOIIAAN bubmmorexa [IOK
p f[ » TE0P m A . https://m.edso00.ru/5603e30b
OOKOBOI MMOBEPXHOCTH YCECUEHHOM
MTAPaMU/IBI
55 Konrponbnas pabora o Teme bu6numorexa [IOK
"MHororpasHuku" https://m.edso0.ru/a95f5c04
N bubmuorexa [JOK
o6 Howsrue 06 00nEme https://m.edsoo.ru/7ad0020b
. bu6mmoreka [JOK
S OOBEM Hpamu el https://m.eds00.ru/235171b3
N bubmuorexa [JOK
58 OObEm nHpamH s https://m.edsoo.ru/f47dfefd
N but6mmoreka [IOK
59 OOBEM upamu el https://m.eds00.ru/79¢10312
O06béM upamuel. CamocTosATENbHAS bubnuorexa [IOK
60
pabota https://m.edsoo.ru/2faadc3f
N but6mmoreka [IOK
61 06
DEM TPHSMBL https://m.eds00.ru/79853608
N bubmuoreka [IOK
2
6 OOBEM MpH3Mb! https://m.edsoo.ru/1e053890
63 O0BEM IPU3MBI bubmorera [IOK

https://m.edso0.ru/482d3f51
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64 KontponbHas pabota no teme 1 bu6nmoreka [IOK
"O06BEMBI MHOTOTPAaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, o6o0IICHNE

65 cUCTeMaTHU3anus 3HaHUM. 1 bu6mmoreka [IOK
[locTpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHHUKE
[ToBTOpenue, 0600IICHNE
CHCTEMAaTHU3alUs 3HAHUM.

66 Beruncrnenue pacCTosHUAN: MEXIY 1 bubmuoreka [IOK
JIByMsI TOUKaMH, OT TOYKH JI0 TIPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 IJIOCKOCTH, MEXKIY
CKPEILMBAIOIIUMUCS MPSIMBIMU

bu6mmoreka [IOK

67 Hrorosas konTposbHas padota 1 https://m.edso0.ru/b9146bc0
[ToBTOpeHme, 06001IIEHNE
CHCTEMAaTHU3alNs 3HAHUM.

Beruncienue yrioB: Mex.I
68 CermHBaromyHrMHcs{ l'[pﬂMZIMI/I, 1 Eubmorexa ITOK
N https://m.eds00.ru/56765e8b
MEXIY MPSMOIl U MIIOCKOCTBIO,
JIBYTPaHHBIX YTJIOB, YTJIOB MEXKIY
MJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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11 KVIACC

KoanuectBo yacos JJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabubie | IlpakTuueckue bp
n/n Bceero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
Cdepa u map: neHTp, paamnyc,
1 IUaMeTp; INIOIAAb IOBEPXHOCTH 1 bubnnorexa [JOK
P> P https://m.edso0.ru/0341bc2b
cepsl
Biaumnoe pacnonoxenue chepsl u
but6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJibHas IIJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; iomaab cheps

3 N3ob6paxenue chepsl, mmapa Ha 1 bu6muoreka [IOK
miockoctu. CedyeHus mapa https://m.edsoo.ru/bc15f7f2
Humusapudeckas MOBEPXHOCTbD,

4 oOpa3zyromye MUIHHAPUIECKON 1 bu6mmoreka [IOK
IMOBEPXHOCTH, OCh LIWJIMHAPUYECKOU https://m.eds00.ru/6054b8cl
MTOBEPXHOCTH
Humusap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yIomias v OCh;

5 nnoull)a b 60KOB0p171 HyrII(())HHOﬁ 1 bubmorera [JOK

g . https://m.eds00.ru/188f6216
MOBEPXHOCTU. MaTeMaTu4ecKuit
JTUKTaHT
N3o0pakeHue mumHIpa Ha
I0CcKOCTH. Pa3BépTka muimmHpa.
but6mmoreka [IOK
6 Ceuenus nuuHApa (II0CKOCTHIO, 1

NapajulelIbHON WIH
NEePIEeHAUKYIIIPHON OCH LIMIMHPA)

https://m.edsoo.ru/016e25eb
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Konnueckast TOBEpXHOCTb,
oOpa3yrolye KOHHYECKOn

bubmuorexa [JOK

7
IIOBEPXHOCTHU, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTH
Konyc: ocHOBaHME U BepIInHA,
8 o0pa3 asi ¥ OCh; IJIOUIA/1b bubmmorexa [IOK
pasyIom b TLTOTIAA https://m.eds00.ru/897dd3b2
OOKOBOI1 ¥ ITOJIHOH MTOBEPXHOCTH
Yceu€HHBIN KOHYC: 00pa3yromue u
9 BBICOTA; OCHOBaIZI/IH u goxi)]}:aa bubmmorera [IOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTH
N306paxeHune koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIOCKOCTHIO,
10 MapalijieIbHONM OCHOBAHUIO, U bubmorera [JOK
P . https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TIPOXOJISIICH uepe3
BepiInHy). MaTteMaTuueckuit
JUKTaHT
KoMm6unarus ten BpaieHust u bubmuoreka [JOK
11
MHOTOTPAaHHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIMMCaHHBIN OKOJIO
12 cdepsl; chepa, BMcaHHas B bubmmoreka ITOK
MHOT'OI'PAaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIieHus
13 [Tonsitue 06 06bEMe. OCHOBHBIE bubmuorexa [IOK
CBOMCTBa 0OBEMOB Tell https://m.edsoo.ru/26a03fb7
bu6mmoreka [IOK
14 O0Bé a, KOHyca
DEM THUHIAP i https://m.edso0.ru/5513d87b
15 O06béM 1mapa u mwiomaab chepsl. bu6nmoreka [IOK

Tect

https://m.edsoo.ru/d189bde2
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[Too6HbIEe TeNa B MPOCTPAHCTBE.
CoOTHOIIIEHUS MEXKTY TUTOIIAISTMHU

bubmuorexa [JOK

16 MIOBEPXHOCTEN, 00BEMaMU https://m.edso0.ru/810cfleb
MOIOOHBIX TEJ
17 KonTponbhas pabora no temam bu6mmoreka [JOK
"Tena Bpamenus" u "O6bembI Te" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha 110CKOCTH U B bu6nuorexa [LIOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CnoxeHue ¥ BbIYUTaHUE BEKTOPOB Bubmmoreia LIOK
https://m.edso0.ru/23f4f089
20 YMHO)K€eHue BEKTOpa Ha YHCII0 bubmmorexa LIOK
https://m.edsoo.ru/dee379eb
PasnosxeHue BekTopa 1o TpéM
21 HEKOMIUIAHAPHBIM BEKTOPAM. bubmmorexa [LIOK
[IpaBwiio napannenenumneaa. https://m.edsoo.ru/a28fd74e
MaremaTndeckui JUKTaHT
Pemrenue 3amad, CBSA3aHHBIX C
22 MIPUMEHEHHUEM TTPaBIII ACHCTBUIA C bubmmorera LOK
https://m.eds00.ru/5a827900
BEKTOpaMH
KoopaunaTtHO-BEKTOPHBINA METOL
23 HpI/III))J:)HIeHI/II/I FGOMeEpI/IquKI/IX bubmmorexa [IOK
https://m.edsoo.ru/d3alfe30
3az1a4y
[IpssmoyronbHas cucrtema
24 KOOPJHMHAT B MPOCTPAHCTRBE. bu6nmnoreka [IOK
Koopaunats! BekTopa. Ilpocreiimme https://m.edso0.ru/48db7058
3a/1a4M B KOOpJIMHATaX
o5 VYron Mexay BEeKTOpaMH. bu6mmoreka [JOK

CxansgapHoe npou3BeICHUE

https://m.edsoo.ru/725effc4
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BEKTOpPOB. MaTtemaTu4ecKui
JTUKTaHT

Brrunciienue yriioB Mexmy

but6mmoreka [IOK

26 MPSAMBIMH U TIJIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabora o teme

27 "BeKkTophl U KOOPAUHATHI B bubamorexa [JOK

. https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpenwue, 060061eHNE 1

28 cucreMartusanus 3HaHuil. OCHOBHbIE bu6mmoreka [JOK
¢burypsl, pakTbl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHAMETPUH
[ToBTOpenwue, 060061eHNE 1

29 cucrteMartusanus 3HaHuil. OCHOBHbIE bubnuorexa [JOK
¢burypsl, pakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
[ToBTOpenwue, 06001meHNe 1

30 cucTeMaTu3alus 3HaHui. 3ajgaun bubmuotexa [JOK
IJIAHUMETPUU U METOJBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpeHue, 0600IIeHNE U
cucTeMaTu3alys 3HaHui. 3agaun

31 IJITAHUMETPUHU U METOJIbI UX bubmmorexa [TOK

N https://m.edsoo.ru/4dffda97

pelenusi. MateMaTu4eCcKuil
JTUKTaHT
[ToBTOpenwue, 06001IeHNE 1

32 cucreMarusanus 3HaHuil. OCHOBHbIE bu6mmoreka [IOK

¢burypsl, GpakThl, TEOpEMBI Kypca
CTEpPEOMETPUN

https://m.edsoo.ru/74b2ad91
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but6mmoreka [IOK

33 Hrorosas koTpoMLHas padota . https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o0o0IICHNE U 1 bu6nunorexa [IOK
crucTeMaTu3alus 3HaHUI https://m.edso0.ru/f465d10e
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero 001ero 0O0pa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMU: TOUKA, IPsIMasi, INIOCKOCTh
25 IIpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX NPU PEIICHUN
' reOMETPUUYECKHX 3a7a4
23 OnepupoBaTh MNOHATHAMH: MAPALIEIBHOCTE M MEPHEHAUKYISIPHOCTH
' HPSMBIX U IJIOCKOCTEN
-4 KnaccuduuupoBaTth B3auMHOE pacloiOKeHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: ABYIPAHHBIN Yroj, TpaHU ABYI'PAHHOTO YIJIa,
7.5 pedpo ABYIpaHHOTO yIJia, TUHEHHBIN yros ABYIPaHHOrO yIia, rpajycHas
Mepa JIByrpaHHOIO yria
26 OnepupoBaTh MOHATHUSAMU: MHOTOTPaHHHK, BBITYKJIBIH W HEBBITYKJIBII
' MHOT'OTPaHHUK, 3JIEMEHTHI MHOIOTPaHHUKA, ITPABHJIbHBIM MHOTOI'PaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BM/bl MHOTOTPAHHUKOB (IUpaMuAa, MPU3MA,
' IPSMOYTOJIbHBIN Napaienenunes, Kyo)
KnaccuduuumpoBaTtb  MHOTOrpaHHMKH, BBIOMpass ~ OCHOBaHMS  JUId
28 kinaccuukanuy  (BBIOYKIBIE M HEBBIIYKJIbIE  MHOTOTPaHHUKH,
' IPaBUIbHbIE MHOTOTPAHHUKH, MpPSIMBbIE M  HAKJIOHHBIC IIPU3MBI,
napasuiesienune/bl)
29 OnepupoBatb MOHSTUSIMMU: CEeKyILast IJIOCKOCTb, CEUeHUe
' MHOTOT'PaHHUKOB
210 OOBACHATH NPUHLUIBI TIOCTPOEHUS  CEYEHUH  MHOIOIPAHHUKOB,
' UCIIOJIb3YSl METOJ CJIEIOB
211 CrpouTe ce4eHHs MHOTOIPDAaHHUKOB METOJOM CJIEAOB, BBIIOJIHATH

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




7.12

BUJ] CBEPXY, COOKY, CHU3Y

Perrate 3a1aun Ha HaXOXICHHE T€OMETPHUCCKUX BEIIMYMH II0 00pa3iamM
NIn aJIFOpHTMaM, HpI/IMeHHH N3BCCTHBIC AHAIUTHUYCCKUEC MCTOIObI HpI/I
peH_ICHI/II/I CTaH)IapTHI)IX MATEMATHUYCCKUX 3a1a4 Ha BBIYHUCJICHHUC
paCCTO?[HI/II\/’I Me)KI[y ABYMsI TOYKaMH, OT TOYKH OO HpHMOﬁ, OT TOYKHU 10

IIJIOCKOCTH, MCKAY CKPCIIUBAIOIMIUMUCS ITPAMBIMHA

7.13

Pemrats 3aJ1a4r Ha HaXOXJCHUC I'COMECTPUYCCKUX BCIIMYUH 110 06pa3uaM
WK aJirTOpuTMaM, IMPUMCHASA HU3BCCTHLIC AHAJIUTHYCCKUC MCTOABLI IIPU
peuicHUN CTAHAAPTHBIX MATCMATHYCCKUX 3adad Ha BBIYUCIICHUC YTIJIOB
MCKAY CKPCHIMBAOIIHUMUCA IMPAMBIMH, MCKIAY HpﬂMOfI N IJIOCKOCTBIO,

MCKAY MIIOCKOCTAMU, IBYI'PAHHBIX YTJIOB

7.14

Bbruuciate 00BEMBI M IUIOMANM  TOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, nmupamMua) ¢ MpUMEHEHHEM (HOPMYJl, BEIYUCIATh COOTHOIICHUS
MEXITY TUTOIIAISIMH MIOBEPXHOCTEH, o0BEMaMu TIOJJOOHBIX

MHOTI'OrpaHHUKOB

7.15

OnepupoBaTh MOHSATUSIMM: CUMMETPHsI B MPOCTPAHCTBE, LEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

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

yepTekax U pUCyHKax

7.17

HpI/IMeHHTB TCOMCTPUICCKHC (baKTBI U pCIICHUSA CTCPCOMCTPUUCCKUX
3a1a4, IIpCAIojJararomrux HCECKOJIBKO IMaroB pCoiCHUA, CCJIU YCIIOBHA

MPUMEHEHHUS 3a/1aHbl B SBHOU (hopme

7.18

[IpumeHsATs npocTEHIINME NPOrpaMMHBIE CpPEICTBA U DJIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUICCKUX 3a/1av

7.19

IIpyBoAUTE NpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U

JKHU3HH, paClioO3HaBaTh NPOABJICHUC 3aKOHOB I'COMCTPUHN B UCKYCCTBC

7.20

IIpuMeHATD MOIy4eHHbIE 3HAaHUS HA IIPAKTUKE: aHAJIM3UPOBATh peajlbHbIE
CUTyallud W TPHUMEHATHb M3yYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peueHus MaTeMaTHUYECKH chopMyTUpPOBaHHOM po0JIeMBl,
MOJEJIMPOBATh PEabHbIE CUTYAllMM HA A3bIKE T€OMETPUHU, UCCIEN0BATH
IIOCTPOEHHBIE MOJEIHN C HCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATUN U
TEeopeM, ammapaTa aiaredpbl, pemaTh NPakTUYeCKUe 3a/1a4u, CBI3aHHbBIC C

HAaXOXIACHUEM I'€COMETPUICCKUX BEJINIHNH




11 KIIACC

Koz IIpoBepsiemble MpeIMeTHBIE Pe3yabTATHI OCBOECHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: MIJTHHAPUICCKAs IIOBEPXHOCTH, 00pa3yronIne
6.1 MWIAHIPUYECKOW TOBEPXHOCTH, MHIUHAP, KOHUYECKas TOBEPXHOCTH,
' oOpasylomue  KOHHYECKOW  IOBEPXHOCTH, KOHYC, cdepuieckas
MMOBEPXHOCTh
6.2 Pacnio3naBate Temna BpalieHus (LWIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYEHHUS TeJl BPALCHUS
6.4 KiaccudunupoBaTh B3aMHOE pacroyioxkeHue chepbl H TNIOCKOCTH
OnepupoBaTh MOHATUSMHU: I[IAPOBON CETMEHT, OCHOBAaHUE CEIMEHTa,
6.5 BBICOTa CETMEHTA, IIapOBOM CIJIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
IIIAPOBOTO CIIOS, IIAPOBOH CEKTOP
6.6 Bbruncnsate 00BEMBI W IIJIOMIAAM TOBEPXHOCTEH TEN BpallCHUs,
' T€OMETPUYECKHX Tell C MpUMEHEHUEM (HOopMYIT
OnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIA B cdepy u
6.7 OTMMCaHHBIN 0KOJI0 cepsl, cepa, BIMCaHHAS B MHOTOTPAaHHUK WU TEJIO
BpaIICHUS
6.8 BbruncnsTe COOTHOIICHHS MEXIYy IUIOMAAsIMH IOBEPXHOCTEH H
' 00BEMaMHU ITOTOOHBIX TEN
6.9 N300paxath n3ydaemple QUTYPBI OT PYKH M C IPUMEHEHHUEM IIPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBIMOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUJI CBEpXY, COOKY, CHH3Y; CTPOUTh CEUYCHHS Tl
BpAaIICHUS
W3Bnekatb, MHTEPHPETUPOBATH M MPeoOpa3oBbIBaTh WHGOPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs reomeTpuyeckue (QakThl A PEHICHUsS] CTEPEOMETPUUYECKUX
6.12 3a/1a4, MPENOJaraoliuX HECKOJBKO IIAaroB pELICHUs, €CIHU YCJIOBHUS
MIPUMEHEHHUS 3a/1aHbl B SIBHOU (hopme
6.13 OnepupoBath MOHATUEM: BEKTOP B IPOCTPAHCTBE




6.14

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

00J1a1a10T

6.15

[IpuMeHsTH paBUIIO NapasuleNenueia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTL MNOHATHUAMHA: ACKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yroia MCXJAy  BCKTOpaMu, CKaJLIpHOC  MPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAaHAPHBIC BEKTOPLI

6.17

Haxoauth CYMMY BCKTOPOB H NPOHU3BCACHHUC BCKTOpA HAa YHUCIIO, YI'OJI
MCXKAY BCKTOpaMH, CKAJIPHOC IMPOU3BCACHHUEC, PACKIAAbIBATL BEKTOP 1O

ABYM HCKOJUIMHCAPHBIM BEKTOpPaAM

6.18

3amaBaTh TUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT

6.19

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

BCKTOPHO-KOOPAWHATHOI'O MCTOAa

6.20

Pematn 3aJa4 Ha JOKa3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIEHUH U
HaXOXIACHUC I'COMCTPUYICCKUX BCIMYHUH II0 06pa3uaM WU aJIrOpUTMam,
IIPpUMCHAA HN3BCCTHBIC MCTOIBI npu peICHNN CTaHAAPTHBIX

MaT€MaTUYCCKHUX 3aJa4

6.21

IIpumeHATs mnpocTedlIMe NPOrpPAMMHBIE CPEACTBA W AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPCOMCTPHUYCCKUX 3a1a4

6.22

IIpuBoauTH NpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOIE U

JKM3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B HUCKYCCTBC

6.23

[lpumeHsTh TONyYeHHBIE 3HAHWSA Ha TPAKTHKE: AaHaJHM3UPOBAThH
peapHBle CHUTYalliM ¥ TPHUMEHSATh W3YYECHHBIC TOHSATHS B TIpOLECCe
MOUCKA pEIICHUsI MaTeMaTU4eckKH C(HOpMYyITMPOBAHHOM TMPOOIEMBI,
MOJICIMPOBATh PEabHbIE CUTYallMU Ha A3BIKE T'€OMETPUH, UCCIIEI0BAThH
MOCTPOCHHbIE MOJIETH C UCIOJIb30BAHUEM I'€OMETPUYECKUX IMOHATUH U
TeopeM, amnmapaTa ajlreOpbl, pelaTh MPakTUIeCcKUe 3a/1a4k, CBI3aHHbIE C

HaXOXXIACHUCM I'€COMETPUICCKUX BCJININH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUA

I'eomerpus

7.1

OCHOBHBIE TIOHSTHSI CTepeOMETpuH. Touka, HpsMasi, MIOCKOCTb, MPOCTPAHCTBO.
[lonatue 00  akCMOMATHMYECKOM  TIOCTPOEHUH  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPUH U CIICJICTBUS U3 HUX

7.2

B3aumHOoe  pacrnonokeHHWe TpAMBIX B NPOCTPAHCTBE:  IEpecEKaroluecs,
napajuleJibHble M CKpeluBarouiyecss mnpsMsble. [lapannenbHOCTs MNpSAMBIX U
IUIOCKOCTEN B NPOCTPAHCTBE: MapajyICNIbHbIE NpsSMbIE B  IPOCTPAHCTBE,
[apaJUIeNIBHOCTh TPEX MPSMBIX, MAPAIEIBHOCTh NMPSAMOM M IIOCKOCTU. YTJBI C
COHAIIPaBIICHHBIMU CTOPOHAMHM, YIOJI MEXKIY MpsMBIMA B IIPOCTPAaHCTBE.
[TapamienbHOCTh MIOCKOCTEN: NapaulelbHbIE MJIOCKOCTH, CBOWCTBA MapalIesIbHbIX
wiockocteil. Ilpocreiine mpocTpaHCTBEHHBbIE (UIYpbl Ha IUIOCKOCTH: TETPAdp,

KyO, mapasuielsienurmnes, IoCTPOCHUE CeYCHUN

7.3

[lepneHaAuKyISIPHOCTE NPAMOM M IUIOCKOCTH: TEPIEHIUKYJSPHBIE NPSIMbIE B
IIPOCTPAHCTBE, MPSIMbIE TAPAJLIEIbHBIE U IEPIEHIUKYIIPHBIE K IIIOCKOCTH, IPU3HAK
NEPIEHIUKYIIIPHOCTH IIPSIMOM U INTIOCKOCTH, TEOPEMA O MPSIMON NEPIEHAUKYISIPHON
IUIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: Yroid MEXKIAY IPSAMOM M IUIOCKOCTBIO,
JBYTPAaHHBIA yroJl, JIMHEHHBIM Yyroja JAByrpaHHoro yrina. IlepneHpukymsap u
HAKJIOHHBIE: PACCTOSAHME OT TOYKU A0 IUIOCKOCTH, PACCTOSHHME OT MPAMOU 0
IUIOCKOCTH, MPOEKUHUs (Urypbl Ha IUIOCKOCTh. [leprneHauKynsapHOCTh MIOCKOCTEH:
NPU3HAK  MEPIEHIUKYIIPHOCTH  ABYX  IUIOCKocTel.  Teopema o0  Tpéx

NEpNECHAUKYJIApax

7.4

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOIPAaHHHKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHHUKH, pPa3BEPTKA MHOrorpaHHuka. llpusma: Nn-yrosipHas
npu3Ma, TpaHU M OCHOBAHUS IPU3MBI, NpsAMas U HAKJIOHHAs NpPU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTH NMpu3MbI. [lapannenenunesn, npsiMOYroJibHbIN Mapaieaenure
u ero coiicta. [lupamuna: N-yroiapHas nupamuja, rpaHd U OCHOBaHUE MUPAMUJIBI,
OOKOBasi M IOJTHASI MOBEPXHOCTh NMUPAMHUIBI, IPABWIbHAS M yCEUEHHAs MUPAMU/IA.

OneMeHTHI npusMbl MW IMUpPAMU/BL. HpaBI/IJIBHbIC MHOI'OTpaHHUKH: TIOHATHC




MPaBUJILHOTO MHOTOTpPaHHMKA, MpaBWIbHAs TpU3Ma M TpaBWIbHAS MHpPaAMUAA,
MpaBUJIbHAS TPEYroJibHAS MHUpaMUAa U MPaBWIBHBINA TeTpasrap, Kyo. [IpencraBnenue
O IPaBWJIBHBIX MHOTOIPAHHUKAX: OKTad’Jp, AoAeKa’ap U ukocadapyrue CeueHus

IMPU3MBI 1 THPAMUIBI

7.5

CummeTpusi B TPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOU,
MJIOCKOCTH. DJIEMEHTHl CHMMETPUHU B MUPAMHJIAX, MapaJUICIICIIUIIe1aX, MPABIWIbHBIX

MHOTr'OrpaHHUuKax

7.6

Beruuciienue 31€MEHTOB MHOTOTPaHHMKOB: péOpa, auaroHanu, yrisl. Ilmomans
OOKOBOM MOBEPXHOCTH M TOJHOM TIOBEPXHOCTH MPSAMOW MPHU3MBI, IUIOLIAlb
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsIMOM mpu3Mbl. [Tnomans 60koBoOH
MIOBEPXHOCTH U IIOBEPXHOCTU IIPABUJIBHOM NHMPAaMHUIBI, TEOpeMa O IUIOLIAAH

yceuénnoit nupamuabl. [Tousitue 06 06bEMe. OOBEM NMUpaMUIbI, TPU3MBI

7.7

[TomoGHbIe Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXKTY TUIOIIASIMU TOBEPXHOCTEH,

00BEMaMU ITOTO0HBIX TENT

11 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

6

I'eometpus

6.1

[unmuaapuyeckas MOBEPXHOCTh, 00pa3yolue IUIHHIPUIECKONH TTOBEPXHOCTH, OCh
LHWIMHIPUYECKON TOBEpXHOCTH. [lunmHap: ocHOBaHUS U OOKOBas MOBEPXHOCTH,

oOpa3yroias U 0Ch, TUIOMIAIb OOKOBOH U MOJHOM MTOBEPXHOCTH

6.2

Konunueckast TOBEpXHOCTh, 00pa3yrolre KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYECKoW moBepxHOCTH. KoHyc: OCHOBaHHME W BepIIMHA, 0o0pa3ymoolas U OcCh,
Iomaab OOKOBOM M TIOTHOW TOBEPXHOCTH. YCEUYEHHBIH KOHYC: 0Opasyrolue u

BbBICOTA, OCHOBAHHA U OokoBas IMOBCPXHOCTDH

6.3

Cdepa u map: ueHrp, paguyc, JuameTp, IIOMaab OBEpXHOCTH chepbl. BzanmHoe

PaCIOJIOKCHHUC C(bepbl n IIJIOCKOCTH, KacaTCJibHas IIIOCKOCTH K cq)epe, Ijiomanab

cepsr

6.4

N3006paxenue Ten BpalleHus Ha MIOCKOCTH. Pa3BépTka MUIMHApPa U KOHYCa

6.5

KomOuHanuu Tten BpalieHuss U MHOTOIPAaHHHKOB. MHOTOrpaHHMK, OIHCAaHHBIN

okoJo cepsl, chepa, BiMcaHHas B MHOTOTPAHHUK, WJIH TEJIO BPAIllCHUs

6.6

[Tonsitue 06 06bEMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
IIPSIMOYTOJIBHOTO Napajuiesienumneaa M ciueactsuss u3 He€. OObEM LMIMHIpA,

koHyca. O0bEM 1mapa u mionaab chepsl




HO,[[O6HBI€ TCII1a B IIPOCTPAHCTBC. CooTHomIeHHS MCKIAY IomaasaMu

of MOBEpXHOCTEN, 00BEMaMH MMOAOOHBIX TET
6.8 Ceuenuss munuHApa (MapayjielbHO W TEPIEHIUKYISIPHO OCH), CEUEHHUs KOHYca
' (mapanneabHOE OCHOBAHUIO U MPOXO/sIINee Yepe3 BEPIIUHY), CEUCHHUs I1apa
Bektop Ha mnockoctd U B mpocTpaHCTBe. COKEHHE M BBIYMTAHUE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4ucio. PasnokeHue BeKkTopa 10 TpEM HEKOMILIaHAPHBIM
' BekTopaM. [IpaBuno mapamenenunena. PemeHuwe 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII JCHCTBUM C BEKTOPaMU
[IpssmMoyrosnbHass cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpAa.
6.10 [Ipocreiiive 3agaur B KOOpAWMHATaX. YToya Mexay Bekropamu. CkansipHoe

IMPOM3BCACHUC BCKTOPOB. Brruucnenue YIJIOB MEXKAY HNPAMBIMU W INIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILICHUN T€OMETPUUYECKHUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSI K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJibTATaM OCBOEHMSI
OCHOBHOW 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Bnagenne meTomamu A0Ka3aTeNbCTB, alrOpUTMaMU peIICHHS 3a7ady;
ymeHue (GOpMyIHUpOBaTh U OINEPUPOBATH MOHATHSAMH: OIpelecHHE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, TMPHU3HAK, J10Ka3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKU; IPUMEHSTH UX; YMEHUE (HOPMYIUPOBAThH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPXKACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOJIb30BaTh METOJ] MAaTeMaTUYeCKOW WHAYKLUU;
MIPOBOAMTh JIOKA3aTEJIbHbIE PACCYXACHMS TMpU pPELIEHUH 3aj]ad,
OLICHMBATh  JIOTMUECKYI0  MpPaBWIBHOCTh  PACCYXICHHH; yMeHue
ONEpUPOBATH MOHATHAMH: MHOXXECTBO, MOJMHOXKECTBO, OMNEpPALlUU HaJ
MHO>KECTBAMHU; YMEHHME MHCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar Juis OIIMCaHUsI peajbHbIX MPOLIECCOB U SBJICHUI U NPU PEIICHUU
3ala4y, B TOM 4HCIE U3 JAPYruX Y4eOHBIX TMPEeIMETOB; yMEHHe
OTIepUPOBATh MOHIATUIAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/JaBaTh W OIHUCHIBaTh Tpadbl pa3IuYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BATh Fpa(bBI IIpyu pCUHICHUH 3a1a4

YMeHue onepupoBaTh MOHATHSAMH: HaTypalbHOE YHCIIO, IIeJI0€ YHCIIO,
CTENeHb C IIeJIbIM [M0Ka3aTejaeM, KOPeHb HaTypaJbHOW CTENeHH, CTENEHb
C pamMoHAIBHBIM  TOKa3aTeleM, CTeNeHb C  JIEUCTBUTEIIHHBIM
IoKazarejaeM, JorapupM UWcCiIa, CHHYC, KOCHHYC M  TaHIEHC
MIPOM3BOJBHOTO YMCJA, OCTAaTOK [0 MOAYNIO, palOHAIbHOE YHUCIIO,
UppAIMOHAIBHOE  YWUCIIO,  MHOXECTBA  HATypalbHBIX,  IEJIbIX,
pallMOHANIBHBIX, JEHUCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
MPU3HAKUA JIETUMOCTH, HAUMEHBIIMKA OOIIM JETUTEeNb U HauMEHbIIEe
obmiee kpaTHoe, anropuT™M EBKiMIa mpu pemieHnuu 3aaad; 3HaKOMCTBO C
pa3IUYHBIMU  TMO3UIIMOHHBIMA ~ CHUCTEMaMM  CUYHUCJICHHUS; YMEHHE
BBHITMIOJHATH BBIYMCIICHUE 3HAYEHUN W MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHsIMH M JorapupmamMu, mpeodpazoBaHusl IPOOHO-pAIOHATBHBIX

BBIp&)KGHHfI; YMCHHUE OICPUPOBATh IMOHATHAMU: ITOCICIOBATCIIBHOCTD,




apupmeTHIecKas nporpeccus, reoMeTpuIecKast nporpeccus,
OecKOHEYHO YyObIBaloIlas TIeoMEeTpuYecKas IpPOrpeccus; yMEHue
3aJaBaTh [10CJIEA0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopMyIn; yMeHHE ONEepUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSIKEHHBIE KOMIUIEKCHBIE YUCIIA, MOYJIb U ApIYMEHT KOMILJIEKCHOTO
gyucna, ¢GopMa 3amuch  KOMIUIEKCHBIX uucen (FeoMeTphuecKas,
TPUTOHOMETpHUYECKass U  aireOpauyeckasl); yMeTb  IPOU3BOAMTH
apu(MeTHYECKUEe IEHCTBUS C KOMIUICKCHBIMH YHCIAMH;, IPHBOANUTH
IIPUMEpPBl  HCIIOJIB30BAaHHUSA  KOMIUIEKCHBIX  YHWCEN;  ONEpHUpOBATH
MOHATHSAMM: MaTpuma 2x2 u  3X3, omnpeaenuTenb MaTpHIIb,

FeOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MNOHATHAMH: pallMOHAIbHBIE, UPPALMOHAIbHBIE,
NoKa3aTeNbHble, CTENEeHHbIE, JOrapupMUUYECKHe, TPUTOHOMETPUUYECKHUE
YpPaBHEHHs U HEPAaBEHCTBA, HUX CHUCTEMBl; YMEHHE OIEPHUPOBATH
HNOHATUSAMM: TOXJECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPABCHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHMS,
HEpPaBEHCTBA U CHCTEMbI C IMOMOILBIO Pa3IMYHBIX MPUEMOB; pEIIATh
YpaBHEHHUs, HEPAaBEHCTBA U CHUCTEMbl C MApaMETpPOM; MPUMEHSThH
YpaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI JUISl PELIEHHUs] MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JaCTe HayKu U peasIbHOM JKHU3HU

YMeHue omepupoBaTh MOHATHAMU: (DYHKIHS, UYETHOCTH (YHKIHH,
NEPUOIMYHOCTD (DYHKIIMH, OTPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTb
GyHKIMH, KCTpeMyM (QYHKIMHM, HaUOOIbIlIee U HAaUMEHbIlIee 3HAUCHUS
GYHKIIMHM Ha TPOMEXKYTKE, HETPpEpbIBHAS (PYHKIINS, ACUMIITOTHI rpaduka
GyHKIMY, TIepBasi U BTOpasi MPOU3BOAHAA (DYHKLINHU, TEOMETPUUYECKUN U
¢buznyeckuif CMBICT TPOU3BOJHON, MepBOOOpa3Hasi, OINpeaeaEHHbIN
MHTETpall;, yMEHHE HAaXOIWUTh AaCUMNOTOTHI rpaduka (yHKIUHU; yMEHUE
BBIUMCIATh NPOU3BOAHBIE CYMMBI, IPOMU3BEACHHS, YACTHOTO H
KOMITO3UIIMN (YHKIUI, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduxy
(GyHKIMU; yMEHHE HAXOOUTh IMPOW3BOAHBIC 3JEMEHTApHBIX (YHKIUH;
YMEHHE HCIOJb30BaTh MPOU3BOJHYIO MJISi HCCIEAOBAaHUS (YHKIUH,
HaXOJWUTh HAMOOJbIIME M HAUMEHBIINE 3HA4YEHUS (YHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAHUEM amrmapaTa MaTeMaTHYeCKOTo
aHaJIM3a; IMPUMEHATh IPOU3BOJHYIO Il HAXOXKIEHUS HaWIydllero

PCUHICHHA B IIPUKIAJHBIX, B TOM YHCJIC COLOUAIIbBHO-3KOHOMHYCCKUX U




(I)I/ISI/I‘-ICCKI/IX 3agadax; HaXOAUuTh IIOmaInu U 00BEMBI (I)I/Il"y C MOMOIIIBIO
HUHTCrpajia; MnmpuBOAUTE INPUMEPbBI MAaTEMATUYCCKOIO MOACIIMPOBAHUA C

oMOoUIbI0 AU pepeHIInaIbHbIX YpaBHEHUM

YMmeHue onepupoBaTth MOHATUAMHU: rpaduk (GYHKIUH, oOpaTHas
GbyHKIMS, KOMITO3UIMS (YHKUWH, JTWHEWHas (QyHKIHSA, KBaIpaTU4HAS
b yHKIMS, panmoHaibHAs byHKIHS, CTEIIEHHAas byHKIMS,
TPUTOHOMETpPHYECKHE  (QYHKIHH, OOpaTHble TPUTOHOMETPHYECKHUE
¢byHKIMHU, TOKa3aTelabHas | Jiorapudmudeckas (GYHKIUH; YMEHUE
CTPOUTH TpPapUKH H3YYEHHBIX (YHKUIWH, BBIIOJIHATH MpPeoOpa3zoBaHUs
rpa¢uKoB (yHKUUH, UCIIONB30BaTh IPaGUKH I U3YYSHHS MPOLIECCOB U
3aBHCUMOCTEH, NpU peIeHUH 3a7ad U3 APYruX Y4eOHBIX MPEIMETOB U
3aja4 U3 peaibHOW JKU3HU; BBIPaXKaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU; UCHOJIb30BaTh CBOMCTBA W Tpapuku QyHKOMH s
pelleHusl ypaBHEHHH, HEPaBEeHCTB U 3a/lad ¢ MapamMeTpamu; n300pakaThb
Ha KOOPJMHATHOM IUIOCKOCTM MHOECTBAa PEUICHUM YpaBHEHHI,

HCPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBbIE 3a/ladyll Pa3HbIX THUIOB (B TOM YHUCIE Ha
MIPOLIEHTHI, AOJIM U YacTH, Ha ABW)KEHUE, pa0OTYy, CTOUMOCTh TOBapOB U
yCITyT, HaJIOTH, 33Ja4d U3 00JIaCTH YIPABJICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMU); COCTaBJIATH BBIPAKCHUS, YpaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBI 110 YCJIOBHMIO 3aJa4M, MCCIENOBATh IIOJYYCHHOE pELICHUE U
OLIEHUBATh IMPABIONOAOOHOCTh pE3yIbTaTOB, YMEHHE MOJEIMPOBATH
peanpHble CUTyallUH HA $A3bIKE MAaTEMAaTUKH;, COCTABJIATH BBIPAXKCHMUS,
YPaBHCHUS, HEPABEHCTBA M MX CHUCTEMbI [0 YCIOBHUIO 3aJayy,
HCCIIEA0BAaTh IIOCTPOEHHBIE MOZEIM C HCIOJB30BaHUEM armmapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pPe3ynbTaT

YMeHue onepupoBaTh MOHATHAMU: cpeiHee apupMeTHIecKoe, MeIhaHa,
HauOoJblllee W  HAauMEHbIIEe 3HAYEHUs, pa3Max, JUCIepCHs,
CTaHJApPTHOE OTKJIOHEHHE 4YHCJIOBOTO Ha0Opa, YMEHUE U3BJICKATh,
UHTEPIIPETHPOBATh WH(POPMAIIMIO, TMPEACTABICHHYIO B TaOIWIax, Ha
auarpammax, rpadukax, OTpaskarollyt0 CBOWCTBA PeaTbHBIX MPOIIECCOB H
SIBIICHUH; TIPEACTABIATh, MH)OPMAIIMIO C TIOMOIIBIO TAOJIUIl U IUATPAMM;
HCCIeA0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHUCJIE C MPUMEHEHUEM
rpaguueckux METONOB M  DJIEKTPOHHBIX CPEACTB; TrpaduuecKu
UCCIIEeIOBaTh COBMECTHbIE HAOMIOACHHS C TOMOINBIO JHUarpaMm

pacceuBaHus ¥ TUHEHHON perpeccuu




YMeHHe oOIepupoBaTh IOHATHUSAMHU: CIy4aWHBIH OIBIT WU CIIy4alHOE
coObITHE, BEPOSATHOCTb CIIyYaHOTO COOBITHS; YMEHHE BBIUYUCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TIpaUyecKux METOJ0B; MPUMEHATH
(GOopMyIbl CIIO)KEHHUS M YMHOMKEHHUS BEpOSITHOCTEH, (opMyiy MOIHON
BEpOSITHOCTH, hopmyny bepHyinu, koMOUHATOpHBIC (GAaKTH U POPMYIIBL;
OLICHUBATh BEPOSITHOCTH pealbHBIX COOBITHI; yMEHHE OIEepUpOBaTh
MOHATUSIMM:  Cly4ailHass BEJIMYMHA, PpaclpeiesieHUe BEPOSITHOCTEM,
MaTEeMaTHYECKOe OKUJAHUE, TUCHEPCHUS U CTAaHAAPTHOE OTKJIOHEHHE
ClyyailHOH BeNMYMHBI, (YHKIHUU pPACIPENENeHUs U  IUIOTHOCTH
PaBHOMEpPHOI0, II0KAa3aTEJIbHOTO W HOPMAJbHOTO pAaCIpeeIeHUH;
YMEHHME MHCIIONIb30BaTh CBOWCTBA M3YUYEHHBIX pacHpelesIeHud Ui
pelieHus 3aja4; 3HAKOMCTBO C MOHSATHSAMM: 3aKOH OOJBIINX YHCET,
METO/bl BBIOOPOYHBIX HCCIIEJIOBaHUI; yMEHUE NPUBOAMTH NPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJIBIIMX YHMCEN B MPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONEpUPOBATh MOHATUSIMU: COYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWM, YHMCIIO TEepPecTaHOBOK; OuHOM HprOoTOHA; ymeHue
MPUMEHSTh KOMOMHATOPHBIE (DAKTHI U PACCYKACHUS IJIsl PELICHUS 3a7aY;
OLIEHUBATH BEPOSTHOCTH peanbHbIX COOBITHIA; COCTaBIIATh

BEPOSTHOCTHYIO MOJIEIb M HUHTEPIPETUPOBATH MOJYYECHHBIN PE3YIIBTAT

YMeHHne onepupoBaTh IOHATHUSMH: TOYKa, MpsAMas, IJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJa, IUIOCKUHA yroll,
JNBYTPAHHBI yroj, TPEXTPAaHHBIA YroJj, CKPELIUBAIOLIUECS IIPSIMBIE,
[IapajuIeIbHOCTh U NEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIy INPSAMBIMHU, YroJl MEXIY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKU 1O IJIOCKOCTH, PACCTOSIHUE MEXKIY
IIPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHU; YMEHHE MCIOIb30BaTh IIPU
pelIeHNH 3aJa4 M3ydeHHble (DaKThl U TEOpEeMbI IJIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOLIEr0 MHpa; CTPOMUTH
MaTEMaTHYECKHE MOJEIM C IIOMOINBIO TI'E€OMETPUYECKHX IIOHATUH H

BCJIMYHH, PCIIATh CBA3aHHBIC C HUMU IMPAKTHUYCCKUEC 3aaa4n
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YMeHue onepHpoBaTh MOHATHIAMH: IUIOMAIAL (QHUTYPHI, 00BbEM (GUTYpPHI,
MHOTOTPaHHUK, MMPAaBHJIBHBIII MHOTOTPAHHUK, CEUYCHHE MHOTOIPAaHHHKA,
Ky0, mapajuienenuiies, Npu3Ma, OUpamuna, (urypa u TOBEPXHOCTH
BpallleHHs, [UINHIpP, KOHYyC, map, chepa, miomans chepsl, MmIomaib
MOBEPXHOCTU MHMPaMHJIbl, HPU3MBI, KOHYCa, LWINHApA, 00BEM KyOa,

IpAMOYT'OJIBHOI'O IIapaJuICJiCIuIeia, MUupaMuabl, HIPU3MBbI, HUWIXHIApPA,




KOHYycCa, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEYECHUSI KOHYCa W LMIMHJIpA,
napajuleJibHbIe OCH MM OCHOBAaHHMIO, CEYEHHE IIapa, IUIOCKOCTS,
Kacaromasics cdepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEYCHHUE
MHOTOTpaHHHUKA, H300paxxaTbh MHOTOTPAHHUKH, (QUTYPHl U MOBEPXHOCTH
BPAIICHUs, UX CEUYCHHS, B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSTH CBOWCTBA T€OMETPHUECKUX (DUTYp, CAMOCTOSTEIHEHO
(bopMyITHpOBAThH ONPEEICHUS U3y9aeMbIX (UTYp, BBIABHTATh THITOTE3BI
O CBOMCTBax W NPU3HAKAX T'€OMETPHUECKUX (PHUTyp, 0OOCHOBHIBATH HIIU
OlpoBepraTh MX; YMEHHE IMPOBOJIUTH Kiaccudukanuio ¢uryp mo
pa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE IOIMOJHHUTEIbHbIE

MOCTPOEHUS
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YMeHue omnepupoBaTh TOHATHUSMHU: JIBIDKEHHE B  TMPOCTPAHCTBE,
napajieNibHbI MepeHoc, CHMMETPHsI Ha MJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHUe TNOM00MSA, TOMOOHBIE (GUTYPBI, YMCHHE
pacno3HaBaTh paBHbIE U MOJI0OOHBIE (UTYpPBI, B TOM YHUCJIE B MPHUPOJE,
UCKYCCTBE, apXMUTEKType; HCI0JIb30BaTh TI'€OMETPUYECKHUE OTHOIICHUS
MIPU PEIICHUH 33Ja4; HaXOJUTh TEOMETPUYCCKUE BEIIMYMHBI (JIJTMHA,
yroj, IUIOMAAb, OOBEM) TpPU pEIICHHH 3a1a4 M3 JPYyruxX Y4eOHBIX
MIPEIMETOB M M3 PEATbHON KU3HHU; YMECHUE BBIUUCIIATH TCOMETPHUCCKHE
BEJIMYUHBI (JUIMHA, YTOJ, IUIONIa/b, OOBEM, ILJIOMIAJb MOBEPXHOCTH),
UCTIONIBb3YSl HM3y4YeHHBIE (POPMYJIBI M METOMABI, B TOM YHCIE: IUIOIAIb
MOBEPXHOCTU MUPAMUJIBI, TIPU3MBI, KOHYCa, IIWIWHAPA, TUIOMAnb chepsr;
00béM Kyba, MPSMOYTOJILHOTO MapaiieNenunena, MUpaMubl, MPU3MBL,
IMHAPA, KOHYycCa, IIapa; yMEHHWE HaxXOAUTh OTHOIIEHHE OO0BEMOB

MOTI0OHBIX (hUTYp
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YMeHue onepupoBaTh MOHATUSAMU: MIPSMOYTOJIbHAsl CUCTEMA KOOPAUHAT,
BEKTOP, KOOPJIWHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTODPOB,
MIPOM3BEICHHE BEKTOpa Ha 4YHCIIO, pa3liokKeHHe BeKTopa Mo Oa3ucy,
CKaJIsIpHOE TIPOU3BEJICHUE, BEKTOPHOE IMPOU3BEACHHUE, YIoJl MEXIY
BEKTOpPaMH; YMEHHUE HCII0JIb30BaTh BEKTOPHBIM U KOOPJIMHATHBIH METOJ
JUIsL pELIEHWs] TEOMETPUYECKHX 3ajady M 3a7ad JpYrux ydeOHBIX

IIPEAMETOB
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VYmenue BBI6I/IpaTB HOI[XOIIHH_II/Iﬁ MCTod JIA  pPCHICHUSA  3aJidaydu,
IMOHUMAHHUEC 3HAYMMOCTU MATCMATHKU B MH3YUCHUU IMPUPOJHBIX U
O6IHCCTB€HHBIX mpoueCccoB H HBHCHHﬁ; YMCEHHE  pacCllO3HAaBaThb

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIAUTH




MNpUMEPbl  MATCMATHUYCCKUX

MaTeMaTH4eCKOI HAaYKH

OTKPBITUHA  POCCHMCKOM M  MHUPOBOU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAaHUSA

Kon
1 Yucna u BBIYUCICHUS
11 Harypanbhble u nesnsie yncina. [IpusHaku 1e1uMoCTH LebIX Yuce
19 Panuonanenele  uyncna. OOBIKHOBEHHBIE U JAECATUYHBIE JpoOH, TIPOLIEHTHI,
' OeCKOHEYHBIC IEPUOTUIECKUE IPOOH
13 ApudmeTrueckuil KOpeHb HaTypalbHOW cTeneHu. JleficTBUs ¢ apupMeTHUEeCKUMU
' KOPHSIMH HAaTypaJIbHOM CTEIICHU
14 Crenens ¢ nensM nokazateseM. CTeneHs ¢ palluOHAJIbHBIM NoKa3aTeneM. CBolicTBa
' CTENEeHU
15 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuyHbie ¥ HaTypaJbHbIC JOrapudMbl
JleiicTBuTenpHple 4uCHa. ApHPMETHYECKHE Olepalud C JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOakEéHHbIe BEIYMCIICHUS, IPAaBUIa OKPYTJICHUS, TPUKHUIKA M OLIEHKA
pe3yibpTaTa BBIYUCICHUN
1.8 [IpeoOpazoBaHue BeIpaKeHUN
1.9 KommnekcHele yncna
2 VYpaBHEHUs U HEPABEHCTBA
2.1 Lensie u ApoOHO-paIMOHATBHBIC YPABHEHUS
2.2 WppanuoHanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckrue ypaBHEHUS
2.4 [NokazaTenbHbIe U JTOTapUPMHUUECKUE YPaBHEHHS
2.5 Lesnbie u 1poOHO-paIOHANIbHBIC HEPABEHCTBA
2.6 HppanyoHanbHble HEPABEHCTBA
2.7 [Toka3arenbHble U JlorapuMudeckre HepaBEeHCTBA
2.8 Tpuronomerpuyeckre HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Martpuia cucTeMbl JMHEWHBIX YpaBHEHUH. OnpeaenuTens MaTpHILIbI




OyHKIMH U TpapUKH

OdyHKIMA, crnocoObl 3agaHus ¢GyHKuu. ['paduk ¢yHkuu. BzammHO 0OpaTHBIC

3 ¢byskiuu. YétHple u Heu€THble pyHkuuu. [lepuoanueckue GpyHkumm
OOnactp ompeneneHus W MHOXKECTBO 3HaueHWH G(ynkmun. Hymm ¢yHkomm.
39 [lpomMexxyTKl  3HAKOMOCTOSHCTBA.  [IpOMEXKYTKH  MOHOTOHHOCTH  (DYHKIIWH.
' MaxkcumymMbl 1 MHHUMYMBI (GyHKnud. Hamboinbliee u HauMeHbIEE 3HAYCHUE
(GYHKIMU Ha TPOMEKYTKE
33 CrenenHass (yHKUMS C HaTypaJbHbIM W IIeNbIM Moka3ateneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0ii CTENeHU
3.4 Tpuronomerpuyeckue GyHKIMU, UX CBOMCTBA U TpaPuKu
3.5 [TokazaTenpHas u torapudmudeckas PyHKITMH, ©X CBOMCTBA U TPaPUKH
36 Toukn paspbiBa. Acumnrorsl rpadukoB ¢yHkumil. CBolicTBa  (yHKIMI,
' HETIPEPHIBHBIX Ha OTPE3Ke
3.7 TlocnenoBaTeIbHOCTH, CIOCOOBI 3a/IaHUs MOCIEN0BaTEIbHOCTEN
3.8 Apupmerrueckas 1 reoMmeTpudeckas nporpeccuu. @opmyra CI0XXHBIX POLIEHTOB
4 Hauana MmaTemaTtnieckoro aHaiamusa
4.1 [TpouzBoanas ¢pynkuuu. [IpouzBogHbIC AIEeMEHTAPHBIX PYHKINN
[IpuMeHeHne NPOU3BOJAHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOOIbIIero ¥ HaMMEHbIIETro 3HaueHus QyHKIMHU Ha
OTpe3Ke
4.3 IlepBooOpasnas. MaTerpan
S) MHosecTBa U JIOTUKa
5.1 MHoxecTBO, onepaluu HaJl MHOKecTBaMu. J(narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OmnucaresnbHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 Ourypsl Ha MIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BPAILLEHUS




7.5

KOOpI[I/IHaTLI H BCKTOPLI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Martemartuka: anrebpa v Hadalia MaTEMaTHYECKOTO aHalIn3a, TEOMETPHSL.
I'eomerpus, 10-11 knaccel/ Atanacsia JI.C., byry3o B.®., Kanomnes C.b. u np.,

AxuonepHoe obuiectBo «3narensctBo «IIpocBenieHue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH
UHTEPHET

denepanbHas rocyapcTBEHHAS HHPOPMAIIMOHHAs cucTeMa «Mos IIIKoJ1a
https://myschool.edu.ru/

NudopmanimoHHO-KOMMYHUKaMOHHAas miaTdopma «Chepym»
https://sferum.ru/?p=start

bubnuoteka mudpoBoro oopasosareiabHoro koutenta https://urok.apkpro.ru/
Iudposoii obpazoBarenbHbiii KouTeHT https://educont.ru/

Poccuiickas anekTponnas mikoia https://resh.edu.ru/

Enunebrit ypok https://www.enunbritypok.pd/

Yuum.py https://uchi.ru/teachers/lk/main

Sunexc Yueonuk https://education.yandex.ru/main






