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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaibHOTO
rOCy/IapCTBEHHOT'0 00pa30BaTENbHOIO CTaHJapTa CPEAHETO OOIIero 00pa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, TPEIBABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIFOIIIMMHU OCHOBY JIJII CaMOPa3BUTHS ¥ HEMPEPHIBHOTO 00pa3oBaHUS,
IIEIOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCT, yd4eOHOTO Kypca TEeOMETpHM Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHMsi OOYCIOBIIEHA NPAKTHUYECKOH 3HAYMMOCTHIO METAlpPEeIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyYEHUS TEOMETPUH B HAMNPABICHUHM JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpOBaHUS (YHKIMOHATHLHON MaTeMaTHIeCKOU
I'PaMOTHOCTH, U3YYCHHS JIPYrUX y4eOHBIX JUCIMIUIMH. Pa3BUTHE y 00yUaromuxcs
NPaBUJIBHBIX TPEJICTABICHUNA O CYIIHOCTH W TMPOUCXOXKICHHH T'€OMETPUYCCKHX
aOCTpaKIMii, COOTHOIICHHH PEATbHOTO WM HACATHHOI0, XapaKTepe OTPaKCHHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
TCOMETPUHU B CUCTEME HayK M POJIM MaTEMaTHUECKOI0 MOJICTUPOBAHUS B HAYYHOM
NO3HAHWH U B TIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHUIO HAYYHOT'O MHPOBO33PCHHSI
yUamuxcs, a TakKKe KadeCTB MBIIUICHUS, HEOOXOMUMBIX Jisi ajanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust SBISICTCS OMHMM W3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOecrneyrMBaeT BO3MOXHOCTh M3YUEHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK M TYMAaHUTAPHOM.

Jlorndyeckoe MbIIuIeHUE, (GOPMHPYEMOE TPH HM3YYCHHH OO0YyYarOIIMMHUCS
NOHATUHWHBIX OCHOB T€OMETPHUHU U TIOCTPOCHUH IIETIOYKHU JIOTHUECKUX YTBEP)KICHUH
B XOJE pEHICHUS TeOMETPUYECKUX 3aJad, YMEHHE BBIABUTATH U OIPOBEPraTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSIX ACSATENbHOCTU 4YenoBeka. OpueHTanus 4elioBeKa BO BPEMEHH W
IPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COIHAIBbHOTO ObITHs, (opma
OTPaXEHUSI OKPYKAIOIIETO MHPA, YCJIOBHE YCIICNTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusl  JIEUCTBUTEIBHOCTH.  OrnepupoBaHUE  MPOCTPAHCTBCHHBIMU
oOpazaMu OOBEIMHAET pa3Hble BUABI Y4EOHOH M TPYIOBOM JESATEIBHOCTH,



SBIIICTCS. OJHMM W3 MPO(PECCHOHATHHO BaXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amaya (opmupoBaHUs y 00yYaroUUXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHYECKOH JAEATETbHOCTH TI0 MHOTUM HAIPaBIICHUSIM.

Lens ocBoeHust mporpammbl ydeObHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BaHUSl  CUCTEMAaTHYECKUX T'C€OMETPUYECKMX 3HAHUM W JCHCTBUH,
CHenU(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAODKEHNs 00pa30oBaHMsI
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM YpOBHE TMIpEIHA3HAYECHA IS
OOYYarOIIMXCS CPETHEH IIKOJBI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyIHEHUH
Ha YpOBHE OCHOBHOro 001ero odpa3zoBanusa. Takum oOpa3om, oOydaroiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh M3YyYHUTh I€OMETPHUIO Oosee
rIIyOOKO, €Clid B JlaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUYECKUX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTrkeHrne 1en OCBOEHHS MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHeIMM 3aJadaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAK YaCTH MHPOBOM

KYJIBTYpPbI H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (dopMupOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX M Telax BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEINSX, MO3BOJSIONUX OMHUCHIBATD
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA;

e (opMHpOBaHME YMEHHS pACIO3HABATh Ha 4YepTekKaxX, MOAEIAX U B
pearbHOM MHPE MHOTOTPAHHUKH U TEJIa BPAIICHNUS;

e OBJAJICHHE METOJAMH DEIICHUS 3aJlay Ha MOCTPOCHMSI Ha M300paKEHUsAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHEe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QJITOPUTMAMH  pEIICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMupoBaHHe yMEHHS TPOBOAMTH  HECIOXHBIE  JIOKA3aTEIbHBIC
paccyXKJIeHusi B XOJAE pELICHUS CTEPEOMETPHUYECKMX 3aJad M 3aJad C
MIPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE  HWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarmuXxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIENOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmupoBanue (GyHKIMOHATBHOM IPaMOTHOCTH, peJieBaHTHOM
rE€OMETPUU: YMEHHE paclo3HaBaTh NPOSBICHUS TIE€OMETPHUUECKHUX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPH H3YyYEHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEW, (HOpMYIUpOBATh HX Ha SA3bIKE
re€OMETPHUU U CO3/1aBaTh T€OMETPUUECKHUE MOJEIH, IPUMEHATh OCBOCHHBIM
reOMETPUYECKUI anmapar g pelIeHUus MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOIYYEHHBIE PE3YIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUU B HayajJe €ero U3yuyeHus 3ajJay, pelaeMblXx Ha YpOBHE
MHTYUTUBHOTO TIO3HAHMS, U ONpeleIEHHBIM 00pa3oM OpraHU30BaHHAs paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILUIEHUS, CTUMYJIMPYET IMPOTEKaHWE MHTYUTUBHBIX MPOLECCOB, MOTUBHUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
INPAaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX IPENCTABICHUN Y
ydaluxcsi B Kypce CTEpEOMETpPUHM IPOBOAUTCA 3a CYET pEIIeHHMs 3a7a4 Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIITHOCTH, MBICIEHHOTO U3MEHEHHS €r0 HCXOJIHOIO COAECPKAHUS.

OcHoBHBIE cozaepikaTenbHble TUHUA Kypca «l'eomerpun» B 10—-11 kmaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHKE JIOTHUECKUX YMEHUI
pacrpezenseTrcss He TOJbKO IO COJEp)KaTelIbHBbIM JIMHUSAM, HO M 1O TrojaaM
oOy4YeHHsI Ha YPOBHE CpeHero o01ero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTam
OCBOEHHUSI paboueil mporpamMmbl, pacHpeleNéHHbBIM @O0 ToAaM O0y4yeHus,
CTPYKTYpUPOBAaHO TaKuM 0OOpa3oM, UYTOOBI OBJIAJEHHE TE€OMETPUUECKUMU
HNOHSTHSIMU Y HaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATENIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTABICHUN O0YyYaroIuXcs, paclupss M
yrayouss e€, o0pa3ys MpoYHbIe MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Heaemo B 11 kmacce, Bcero 3a nBa roga ooOydeHus - 102 yueOHbIX daca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpeOMETpUU. Touka, mpsiMas, IIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonoxeHue MpsSMBIX B NPOCTPAHCTBE: IE€pECEKarolIMecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IIPOCTPAHCTBE;
NAapaJUIEIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; Yrojl MEXAY NpsSMbIMH B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepneHAUKYISPHOCTD MPSIMOM U TUIOCKOCTH: NEPIEHIUKYIISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IIPSMBIE MAPAJUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsiMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM yrojl JABYIPAHHOIO  yria.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYJIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBIITYKJIBIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ilprusma: nN-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
MHOTOTPAHHUKU: MOHATHE MPABWIBHOIO MHOTOIPAaHHMKA; IPABUJIbHAS IPU3Ma U
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadp; kyo0. IlpencraBieHne o TpaBWIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOW,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPHUM B  IIHPAMHJAX, NapaJUIeICIuIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM TPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mpoctpaHcTBe. (COOTHONIICHHS MEXKIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJTOOHBIX TEJL.

11 KIIACC

TeJsia BpameHus

Hununapuyeckas MOBEPXHOCTh, oOpa3ytrouiue HWIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKOW MOBEPXHOCTU. LlunmHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3ymolas MW OCh;, IUIOMAJb OOKOBOM W TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolne KOHMYECKON MOBEPXHOCTH, OChb U
BEpIIIMHA KOHUYECKOM moBepXHOCTU. KoHyC: ocHOBaHuUE U BepIiliMHa, 00pa3yrolast
U OCh, IUIONAJAh OOKOBOW W TIOJTHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paaudyc, AMAMETpP; IJIOMIAIb MOBEPXHOCTU CQephl.
B3aumHoe pacrnionoxenue cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
II0MAb CepHl.

N300pakeHne Tea BpallleHHs Ha MIIOCKOCTH. Pa3BEépTka LMIMHIpPA U KOHYCA.

KoMOuHanuu Tenm BpalleHHss 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.

[lonoOHble Tena B mnpocTtpaHcTBe. (COOTHOWIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMu TOJIOOHBIX 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. Pa3noxkeHne BeKTopa o TpéM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JCUCTBUM € Bekropamu. lIpsAmoyroneHas cucrema



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



IVIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIE€HAa POCCHUICKOrO O0OIIeCTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTHYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K WCTOJB30BAaHUIO ITUX JOCTIDKCHUN B JPYrux Haykax, TEXHOJIOTHAX, cpepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoma;
c(hOpMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHUS, OSTHYECKOTO  IIOBEACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKECHUN HAYKU U JIESITEIbHOCTBIO
y4€HOr0; OCO3HAHHMEM JIMYHOT'O BKJIA/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIEro.

JcTeTuyecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHUEM K MUPY, BKIIOYasg 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMAaTUYECKUM aCIIE€KTaM Pa3JInYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHUE 3HaHHS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHKE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOM
NEATENbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHAIbHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peamu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIaHBI;



TOTOBHOCTBIO W  CIOCOOHOCTbIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caMOOOpPa30BaHUI0 HAa TMPOTSKEHUU BCEU IKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIIMSHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolIieM;
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'O NMO3HAHUSA:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKd Kak cQepbl YelIOBEUeCKOW JeATeNbHOCTH, JTaroB €&
pa3BUTUS W 3HAYUMOCTH JUISl PA3BUTUS LUBWIM3ALMUU;, OBJIAJCHUEM S3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM 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  OCLICBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eticmeUsMU, YHUBEPCATbHBIMU Pe2yIAMUSHLIMU OeUCTNEUIMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308blX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

Ba3oBble Jjoruueckue JelcTBUA:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXKAYy IOHATUAMH; (OPMYITUPOBATH
ONpeNesicHsl TOHATHUW; YCTaHABJIMBATH CYIICCTBCHHBIH  TpH3HAK
KJaccu(uKaIuy, OCHOBAaHUA i OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIMUMOTO aHAJTH3A;

e BOCIPUHUMATh, (HOPMYJIHUpPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEpIUTEIbHBIC W OTPUIIATENIbHBIC, €IMHUYHBbIC, YaCTHBIE U OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeunss B (aKTaxX, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e Jl€NIaTh BBIBOJbBI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX M
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKAEHUN (MPSAMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
NPUBOIUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHS Y BBIBOJIbI;

e BbIOMpaTH CHOCOO pemnieHust yd4eOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (UKCUPYIOLIME MPOTUBOPEUYUE, MpoOIemMYy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJJOBAHUE TII0 YCTAaHOBJEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
00BbEKTa, SBJIECHHS, MpOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIBHO (OPMYITUPOBATH OOOOIIEHHUS U BBIBOBI IO pe3yibTaTaM
NPOBEAEHHOIO HAOJIIOJIEHUS, MCCIEAOBAHUSA, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e TMPOTHO3UPOBATh BO3MOKHOE pPA3BUTHE MPOLIECCA, a TAKKE BbIIBUTATH
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JACPUITUTHI MHPOPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BOMNPOC U JJI pElICHUs 3a]a4H;

e BbIOMpaTh HMH(DOpPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

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

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

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCAL.

OO0menune:



BOCHIPUHUMATh UM  (QOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU U LIETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)aTh CBOIO
TOYKY 3PEHHS B YCTHBIX M NHCbMEHHBIX TEKCTax, J1aBaTh IOSICHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYYEHHBIN pe3ysbTaT;

B X0J1e 00CYXKJeHUS 3a/1aBaTh BOINPOCHI MO CYIIECTBY O0CYK1a€MOM TEMBI,
npoOJIeMBbl, pelIaeMon 3a/1auk, BbICKAa3bIBATh UJIEU, HAallEeJIEHHbIE HA TTOUCK
pELICHMSI; COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB JMAJIOra, OOHapy»XUBaTh pa3IMyUe€ U CXOJCTBO MO3ULMUMI; B
KOPPEKTHOU popme hopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  pE3yJabTaTbl  PEIICHHsS  337a4d,  JKCIEPHMEHTAa,
UCCIIEJIOBAHMSA,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YUETOM 3aJ1ay MPE3eHTALMU U OCOOCHHOCTEN ayIuTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUYyaTbHON paOOThI MPU PEIICHUH YIEOHBIX 3a/1a4; TPUHUMATH 1ENTh
COBMECTHOU JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIdi0 COBMECTHOMN
paboThI, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax padboThl (00CYyKaeHUsI, 0OMEH MHEHUIA,
«MO3TOBBIE IITYPMbI» M WHBIE); BBINOIHATH CBOK YacTh pabOThl 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 opmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pedaekcun KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOINPOBEPKH, CAMOKOHTPOJISI Ipoiiecca U
pe3yJibTaTa pelIeHUsl MaTEMaTUYECKON 3a/1a4H;

MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a7a4i, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMJIEHHBIX OIMMOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIICHMBAaTb COOTBETCTBHE pe3yjbTaTa 1IEIU UM YCJIOBUIM, OOBICHATH
IIPUYMHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, PsMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HHUX MPH PEIICHUH
TreOMETPUYECKUX 3aa4.

OmnepupoBath MOHATUAMU: MAPATIIETBHOCTD U MEPIEHANKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTs B3auUMHOE paCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSMH: JBYTPAHHBIM yroj, TPaHU JBYTPAHHOTO YIIa,
peOpo IBYrpaHHOrO yrja; JIMHEWHBIM Yroj JABYIPaHHOTO YIJia; rpaaycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHUK, BBIMYKIBIA W HEBBITYKIBIN
MHOT'OTPaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIbHBI MHOTOTPAaHHUK.

PacriosnaBaTh OCHOBHBIE BHJBl MHOTOIPAHHUKOB (MHMpamMujaa; MpHU3Ma,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccupummpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
KiIaccu(uKanuy (BBIMYKJIblE ¥ HEBBIMYKJIble MHOTOIPAaHHHMKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, apaijieNIeUIeabl).

OnepupoBaTh MOHATHIMH: CEKYIas INIOCKOCTh, CEYCHHE MHOTOTPAHHHUKOB.

OOBSICHATH MPHUHIIUIIBI TIOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CrpouTh ceyeHHs] MHOTOTPaHHUKOB METOJIOM  CJE/OB, BBINOJHATh
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemate 3a7aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIUYHH 110 00pa3aM Uiu
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl IpPU PEUICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYMCICHHE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKH JIO TMpPSIMOH, OT TOYKH JO IJIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemars 3aaun Ha HaxOXKJEHHE T€OMETPUUYECKUX BEJIIMYUH MO 00pa3lam Win
QITOpUTMaM, TPUMEHSS HM3BECTHBIC AaHAJIUTHYECKHE METOMbl MPHU PEUICHUH
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCIEHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS ~ TMPSIMBIMH, MEXKIY TMpsIMOH M  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsats 00bEMBI U TUIOIIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TIpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyI; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMH: CUMMETPHUsS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

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

[IpumensaTy reomerpuueckue (axTbl sl PEIICHUS CTEPEOMETPUUYECKUX
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 NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
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 CcGOpMYyJIHPOBAHHON MpoOJIeMBbl, MOJEIUPOBATh peabHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; peraTh
IIPAKTUYECKUE 34141, CBA3AHHBIC C HAXOXKAECHUEM I'€OMETPUUECKUX BEINYHH.

11 KVIACC

OnepupoBaTh MNOHATUSIMHU: LUIMHIPUYECKAsT TMOBEPXHOCTh, O0Opasyroliue
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
oOpa3yrolre KOHUIECKON TOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

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 MIJIOMIANM  TOBEPXHOCTEH  TEI  BpalieHus,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

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

BBIYuciisiTh COOTHOMICHUSI MEXAY TUIOMAAIMA TMOBEPXHOCTEH U 00bEMamMu
IIOJOOHBIX TEI.



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

BbInonHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
(quryp: Bua cBepxy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEN BPAILCHHUS.

W3BnekaTb, MHTEPHIPETHPOBATH M NPeoOpa3oBbIBaTh HMHPOPMALHIO 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, KAKUMH CBOMCTBAMHU OHU 00J1a/1a10T.

[IprMeHsTh IpaBWIIO NIapaJUIECICIIAIIEAA.

OneprpoBaTh NOHATUAMU: JE€KAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrol MEXKIY
BEKTOPAMHU, CKAISIPHOE NPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

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

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTe reoMerpuueckue (aKThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIAraIliuX HECKOJIbKO 1IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3a/1aHbI B SIBHOU (popMe.

Pemrate mpocreimne reoMeTpuyecKue 3a1a4d HA NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOIO METO/A.

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

[IpumenaTs mpocTediMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKHUX 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 IIPUMEHATh HU3YYEHHBIC IIOHATHUA B IPOLIECCE IIOUCKA PELICHUS
MaTEeMaTUYECKH C(HOPMYTUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh pPEAJbHBIE
CATyallud Ha A3BIKE TIEOMETPUM, MCCIEA0BATh IIOCTPOEHHBIE MOIEIA C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITUI U T€OpeM, arnmapara aareopsl; pelaTh
[IPAKTUYECKUE 3aa4U, CBA3AHHbBIE C HAXOXKICHUEM I'€OMETPUYECKUX BEITUYHUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KonuuecTBo yacoB
Ne HaunmeHoBaHMe pa3iesioB U TeM DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTpoabHbie
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
bu6mmoreka LIOK
L Beexettiie B cepeomeTpiio 10 https://m.edso0.ru/1c209e37
5 [IpsiMbIEe ¥ TUIOCKOCTH B IMPOCTPAHCTBE. 12 1 bubmuotexa [IOK
[TapanneabHOCTh NPSAMBIX U IJIOCKOCTEH https://m.edso0.ru/1c209e37
3 [leprieHAUKYISIPHOCTD MPSIMBIX U 12 bubmmorexa [IOK
IIJIOCKOCTEN https://m.edso00.ru/1c209e37
bu6nunorexa LIOK
4 VYTriel MeXAY IPSAMBIMH U IIJIOCKOCTSMU 10 1 httos://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
M 11 1
> HOTOTPAHHHICH https://m eds00.ru/1c209e37
bubmuorexa [IOK
6 & 9 1
OOBEMEI MHOTOTPAHHHKO https://m.edso00.ru/1c209e37
7 [ToBTOpEeHHE: ceueHus], pACCTOSHUS U YTJIbI 4 1 bubmmorexa [IOK
p ) P T https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5}
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11 KVIACC

Koan4yecTBO 4acos
HaumeHoBaHue pa3iesioB U TeM JuaekTpoHHbie (undposbie)
Ne ni/m KonTtpoabHbie
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpChI
padoThbI
bu6mmoreka [IOK
Tena spameri 12 https://m.edsoo.ru/1c209e37
. bubnmoreka [JOK
ObLEmb T > ! https://m.edsoo.ru/1c209e37
BexTopbl 1 KOOPIUHATEI B IPOCTPAHCTBE 10 1 Bubmorexa ITOK
p P pocTp https://m.edso0.ru/1c209e37
[ToBTOpenue, o600IIEHNE, 7 bu6nuorexa [IOK
cUCTeMaTH3als 3HaHUU https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2
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HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KosnyecTBo yacoB JIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka KonTpoabubie
n/n Bcero o0pa3oBaTe/bHbIE
padoThbI
pecypchbl

OCHOBHBIE TOHIATHS CTCPCOMETPUM: TOUKA, ITPpAMasd, INIOCKOCTb, ITPOCTPAHCTBO.

1 [TpaBuna nzobpaxeHust Ha pUCYHKaX: H300paKeHHs MI0CKOCTEN 1 bubmmorexa LIOK
P P puCyHKax. P ’ https://m.edsoo.ru/aecc77cd

napajuIeNbHBIX IPAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

2 [TonsiTus: mepecexaronyecs MIOCKOCTH, MEPECeKarouecs mpsiMas U MII0CKOCTh 1 bubamorexa [HOK
$1ep > T°P P https://m.edso0.ru/2d8a9c99
3 [TonsiTus: nepecekaronyecs MIOCKOCTH, EPECEKAIOLINECcs MPsMas U IMIIOCKOCTh 1 bubmmorexa LOK
$Hep - > Tep B P https://m.edsoo.ru/db685e73

4 3HAKOMCTBO C MHOTOI'PaHHUKAMH, H300pakeHHe MHOTOTPAaHHUKOB Ha 1 bubmuorexa LIOK

PUCYHKaX, Ha MPOEKIIMOHHBIX YepPTEXKaX https://m.edso0.ru/a63959ed
5 HavanbsHbie cBeqieHUs 0 KyOe U TUpaMuie, uX pa3BEPTKU U Moaenu. CedeHus 1 bu6muoreka [IOK

MHOT'OTPAaHHUKOB https://m.edsoo.ru/b30dff38
6 HauanbsHbie cBeneHus o Kyoe U mupamue, ux pa3BEPTKU u Moaenu. CeueHus 1 bu6nmoreka [IOK

MHOTOI'PDAHHUKOB https://m.edso0.ru/3d8ffd32
7 [TonsiTne 06 akCMOMaTUYECKOM TOCTPOECHUHU CTEPEOMETPUHU: aKCHOMBI 1 bu6mmoreka [IOK

CTEPEOMETPHUHU U CIEACTBUS U3 HUX https://m.edsoo.ru/Occ5c4fe
8 [TonaTue 00 akcHOMATHYECKOM MOCTPOSHUH CTEPEOMETPHH: aKCHOMBI 1 bubmmorexa [IOK

CTEPEOMETPUH U CIICICTBUS U3 HUX https://m.edso0.ru/239c8ch4
9 [TonsiTne 06 aKkCMOMaTUYECKOM TOCTPOECHUHU CTEPEOMETPUH: aKCHOMBI 1 bu6mmoreka [IOK

CTEPEOMETPHUHU U CIIECICTBUS U3 HUX https://m.eds00.ru/65c6b106
10 [Tonatue 00 akcHOMATHYECKOM MOCTPOCHUHU CTEPEOMETPUU: AKCHOMBI 1 bubmmorexa [IOK

CTEPEOMETPHUH U CJICICTBUS U3 HUX https://m.edsoo.ru/258fc245
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1 B3aumHoe pacnosnoxeHue npsMbIX B IPOCTPAHCTBE: MepeceKarolIuecs, bubmuorexa LIOK
MapaJiIeIbHbIE U CKPEIIMBAOIIUECS TPSIMbIE https://m.edso0.ru/1a2520f6

12 [TapannenbHOCTh MPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MAPAJIIEIbHbIE bu6muoreka [IOK
IPSIMBIE B IIPOCTPAHCTBE; MApAJLIEIbHOCTh TPEX MPSMBIX https://m.edso0.ru/93ad36b3

13 [TapannensHOCTh MPSMBIX U IJIOCKOCTEH B IpocTpaHcTie: [lapamiensHoCTh bu6nmnoreka [IOK
MPSIMOM M TUIOCKOCTH https://m.edsoo.ru/ee1d19b9

14 VYTIuIBl ¢ COHANPABIEHHBIMUA CTOPOHAMHU bubmmorexa LOK
https://m.edso00.ru/9f4071b9

15 Yroa Mexay npsIMbIMU B TIPOCTPAHCTBE Bubmmoreia LIOK
https://m.edsoo.ru/fe733862

16 Yron Mexay NpsSMbIMU B TPOCTPAHCTBE bubmmorexa LIOK
https://m.edso0.ru/2935a9a0

17 [TapanienbHOCTh TIIOCKOCTEMN: MapajuieNibHbIE TNIOCKOCTH bubmmorexa LOK
https://m.edso0.ru/2e18f255

18 CBolicTBa napauiesIbHbIX INIOCKOCTEHN bubmmorexa LOK
https://m.edso0.ru/e504d656

19 [Ipocreiimme mpoCTpaHCTBEHHBIC (PUTYPHI HA TIIOCKOCTHU: TETPAdIP, KYO, bubmuorexa [JOK
napajieaenuIe https://m.edso0.ru/4a28dc02

. bu6mmoreka [IOK
20 Hoctpoerne ceuermit https://m.edso:;.[ ru/1d434dof

. bubnuorexa [JOK
21 Hoctpoerie cewerit https://m.edso:)_.I ru/ec26fe5d

99 KonTponbnas pabora no teme "[IpsMble U MIOCKOCTH B IPOCTPAHCTBE. bu6muoreka [IOK
[TapannenbHOCTh MPSAMBIX U IJIOCKOCTER" https://m.edso0.ru/9a0a9e56

93 [leprieH IUKYIAPHOCTD MPSIMON U TUIOCKOCTH: MIEPIEHIUKYIISPHBIE MIPSIMbIE B bu6nmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/b19f6as5d

24 [IpsiMble napasnmenbHble U NEPHIEHIUKYISIPHBIE K MJIOCKOCTH bubmmorexa LOK

https://m.edsoo.ru/0ac11c95



https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95

but6mmoreka [IOK

25 [Ipsimble mapasnienbHble U NEPIEHANKYIISIPHBIE K TIOCKOCTH httos://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHuKyJIIpHOCTH IPSIMON U IUNIOCKOCTH bubmmorera LIOK
https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHANKyIIPHOCTH OPSIMON U IIIOCKOCTH BH6J_IHOTeKa HOK
https://m.eds00.ru/79165d15
28 Teopema o IpsIMO¥i TIEPIIEHANKYIISIPHON TIOCKOCTH bubmmorexa [IOK
https://m.eds00.ru/635¢5087
29 Teopema o npsMoi NEpIEeHANKYIAPHON IIIOCKOCTH bubmorexa LIOK
https://m.edsoo.ru/bd3745f8
30 TeopeMa o psMON NEPICHANKYIISIPHOM TIIIOCKOCTH bubmmorexa LOK
https://m.edsoo0.ru/7d18834b
31 [lepnenauKynsp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKH J10 INIOCKOCTH, bu6nuoreka [IOK
paccTosiHuE OT MPSIMOM 110 TUIOCKOCTH https://m.edso00.ru/33c477d3
32 [lepnenauKynsip U HAKIOHHBIE: PACCTOSIHUE OT TOYKH /10 TIOCKOCTH, bu6mmorexa [IOK
paccTosiHUE OT MPSMOM JI0 TNIOCKOCTH https://m.edsoo.ru/66fefadd
33 [lepneHuKynIsp U HAKIOHHBIE: PACCTOSHUE OT TOYKH J10 INIOCKOCTH, bu6nuorexa [IOK
paccTosiHuE OT MPSMOM 110 TUIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [lepnieHIUKyNSIp ¥ HAKIIOHHBIE: PACCTOSHUE OT TOYKHU A0 INIOCKOCTH, bu6muoreka [IOK
paccTostHUuE OT MPSIMOM 710 TNIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIIbl B IPOCTPAHCTBE: YTOJI MEXAY IPSIMON U TUNIOCKOCTBIO Bubmmoreia LIOK
https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIil yroj, TMHENHBIN Yrojl ABYITPaHHOIO yria bubmmorexa LIOK
https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yToJ, JUHEHHBIA YTOJl JBYTPAHHOIO yIJia bubmmorexa [JOK
https://m.edsoo.ru/c7c777ed
38 [TeprieHAMKYASAPHOCTD IUIOCKOCTEMN: TPU3HAK MEPHEHAUKYISIPHOCTH JBYX bu6mmoreka [IOK

IUIOCKOCTEN

https://m.edsoo.ru/ec3e2da3
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39 [leprieH IUKYIAPHOCTD MIIOCKOCTEH: MPU3HAK NMEPIEHAUKYISIPHOCTH JBYX bubmuorexa LIOK
IIJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [TeprieHAMKYASAPHOCTD IUIOCKOCTEMN: TPU3HAK MEPHEHAUKYISIPHOCTH JBYX bu6muoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX mEepHEeHANKYIIIpax bubamorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHAuKyIsIpax bubmorexa LIOK
https://m.edsoo0.ru/52188a7d
43 Teopema 0 TpEX NMEpPHEHANKYIIAPAX Bubmmorexa LIOK
https://m.eds00.ru/9f246736
44 KonTtponbHas pabota no temam "llepneHAMKyIspHOCTD IPSAMBIX U bu6nmoreka [IOK
riockocTei" u "YTisl MeXIy MPSAMBIMU U TIJIOCKOCTSIMUA" https://m.edsoo.ru/5b971ef3
45 [TonsiTHEe MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOI'OTPAHHUKA, BBIITYKIIbIC U bubmuoreka [IOK
HEBBINYKJIblE MHOTOTPAHHUKH; pa3BEPTKA MHOTOIPAaHHUKA https://m.edso0.ru/2d24e873
46 [Tpusma: N-yronapHas mpu3Ma; TpaHd U OCHOBAHUS MIPU3MBL; IIpsiMasi U bubnuorexa LIOK
HAKJIOHHAS MTPU3MBI; OOKOBAs U TOJIHASI TIOBEPXHOCTH MTPH3MBI https://m.edsoo.ru/b4ad63ad
47 [Mapannenenunen, npsIMOYTOJbHBIN Mapalenenunes U ero CBocTra bubmmorexa LIOK
https://m.edso0.ru/8a7be683
48 [Tupamua: N-yroipHas mupamuia, TpaHd U OCHOBaHUE MTUPAMUIBL, OOKOBAs U bubnuorexa LIOK
IIOJIHASI IOBEPXHOCTh MUPAMU/IBL; ITPAaBUJIbHAS U YCEUEHHAS TMPAMK/IA https://m.edsoo.ru/fblcd0a5
[IpaBuiibHBIE MHOTOI'PaHHUKHU: TOHSTHE NTPAaBUIIBHOIO MHOTOTPaHHHKA;
49 NpaBUJIbHAS IPU3Ma U NPaBUIIbHAS MUPAMHUJIA; IPABUIIbHAS TPEYTOJIbHAS bubmmorexa LOK
» https://m.eds00.ru/074c8865
MUpaMu/ia U MPaBUIIBHBIN TeTpadap; Kyo
50 [IpencraBnenue o MpaBUILHBIX MHOTOIPAaHHUKAX : OKTAdAP, J0ICKAIP U bu6nmoreka [IOK
MKOCadIp. https://m.edsoo.ru/a0fdd5bf
CumMMeTpHs B IPOCTPAHCTBE: CHMMETPHS OTHOCUTEIIBHO TOUKH, IIPSIMOH,
bu6mmoreka [JOK
51 MJIOCKOCTH. DJIEMEHThl CHMMETPUH B MUPAMUJIAX, apaulesIeuIe1ax,

IIPpaBUJIBHBIX MHOI'OI'PAHHUKAX

https://m.edsoo.ru/b9e777d9
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but6mmoreka [IOK

52 Brluncienue 351eMeHTOB MHOTOTPAaHHUKOB: pEOpPa, TUaroHaiu, yribl https://m.edsoo.ru/6cdbecef
53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSMON MPU3MBI, bubnuorexa [IOK
IUIOIAAb OCHOBaHMA, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMOI IPU3MBI https://m.edso0.ru/37d84157
54 [Tnomans 60kOBOM MOBEPXHOCTH M MMOBEPXHOCTH MPABUIIBLHON MHUPAMUJIbI, bu6mmoreka [JOK
Teopema O IJIOMAIH OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPAMU/TBI https://m.edso00.ru/5603e30b
" " bubmuoreka [JOK
55 KonTponbrast padora 1o teme "MHOrOrpaHHUKH httos://m.edso0.ru/a95f5c04
N bubmuorexa [JOK
>0 Housie 06 0bbEme https://m.edsoo.ru/7ad0020b
N but6mmoreka [IOK
> OObEM mHpaMiAL https://m.edso0.ru/235171b3
N bubmuorexa [IOK
>8 O0bem mupamiAL https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
>9 OObEM mpamiAL https://m.edso0.ru/79¢10312
n bu6mmoreka [JOK
60 OObEM nHpaMiE! https://m.edsoo.ru/2faadc3f
N bubmuorexa [IOK
o1 O0bEm mpisML https://m.edso0.ru/79853608
N but6mmoreka [IOK
62 OObEM mpH3MEL https://m.edso0.ru/1e053890
N bubmuorexa [IOK
63 O0bem mpisMl https://m.edso0.ru/482d3f51
" N " bubmuorexa [JOK
64 Kontponbnas padota o teme "OO0bEMBI MHOTOTPaHHUKOB httos://m.edsoo.ru/28a6573¢
65 [ToBTOpenue, 06001meHne cuctemarusanys 3HaHui. [loctpoenne ceuenunii B bubnuoreka [IOK

MHOTI'OTpaHHUKEC

https://m.edsoo.ru/098bedad
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[ToBTOpEeHME, 0600IIEHNE CUCTEMATH3AITMs 3HAHUIA. BBIYMCIICHHE pacCTOSHUMN:

66 MEX ByMS TOYKAMH, OT TOYKH 0 OPSIMOU, OT TOUKH JI0 TUIOCKOCTH, MEXK 1 bubnmorexa LHOK
Ay ABYM : 10 TIPAMOH, a » MOHAY https://m.eds00.ru/f7792bag
CKPELIUBAIOIIUMUCS MPSIMBIMHU
bu6mmoreka [IOK
67 Hrorosas koHTponbHas paboTa 1 httos://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0600IIIEHNE CUCTEMATH3AIUs 3HaHW. BeIaucienue yrios:
68 MEXIY CKPEIMBAOIUMHUCS IPIMBIMHU, MEKIY IIPSIMOU U TIOCKOCTBEO 1 bubnmorexa LHOK
Y ckp P : y1p : https://m.eds00.ru/56765e8b
JIBYTPAaHHBIX YIJIOB, YIJIOB MEXY IIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68
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11 KVIACC

KonunuyecTBo yacos DJIeKTPOHHBIE
No nuppoBbIe
Tema ypoka KonTpoabHble p
n/n Bceero o0pa3zoBaTejibHbIE
padoThbI
pecypchbl
1 Cdepa u map: uex aJnyc, TuaMeTp; IJIOab IOBEPXHOCTH C(ephl 1 bubamorexa [IOK
pa 1 Hap: HEHIp, Pafitye, AMAaMeTp; IOy HOBEP P https://m.eds00.ru/0341bc2b
5 B3anmMHoe pacrionoskeHue chepbl 1 INIOCKOCTH; KacaTelnbHas INIOCKOCTh K cdepe; 1 bu6nmorexa [IOK
IoMIab chepsl https://m.edsoo.ru/bed12a43
but6mmoreka [IOK
3 N3o6paxkenue cdepsl, mapa Ha iockoctd. CeyeHus mapa 1
p Qepet, wap P https://m.edso0.ru/bc15f7f2
4 Hunmuuapudeckast MOBEPXHOCTh, 00pa3ylolne HUINHAPUYECKONU MOBEPXHOCTH, 1 bu6mmoreka [IOK
OCh LWJIMHIPUYECKON TOBEPXHOCTH https://m.eds00.ru/6054b8cl
5 Hunuuap: ocHOBaHUS M GOKOBasi OBEPXHOCTh, 00pa3yrolas U 0Chb; IUIOIIAb 1 bubmorexa [LIOK
OOKOBOH U MOJIHOHN MOBEPXHOCTH https://m.eds00.ru/188f6216
6 N306paxenune uunuHapa Ha miaockoctu. PazépTka munnapa. CeueHust 1 bu6numorexa [IOK
IUIMH/IPA (TUIOCKOCTRIO, MapallieIbHON UITH NMEePIEeHANKYIIPHON OCH IIUIMHIPA) https://m.edso0.ru/016e25eb
7 Konnueckas moBepxHOCTb, 00pa3yrolne KOHNYECKON MOBEPXHOCTH, OCh U 1 bubmuorexa [IOK
BEPIIMHA KOHUYECKOIN TOBEPXHOCTH https://m.edsoo.ru/c94ba09b
8 Konyc: ocHOBaHue 1 BepiInHa, 00pa3yromiasi U 0Ch; IUIOMAAb OOKOBOW U TTOIHOM 1 bu6nuoreka [IOK
MTOBEPXHOCTHU https://m.edso00.ru/897dd3b2
9 VYceuéHHblil KOHYC: 00pa3yrolIMe U BHICOTA; OCHOBAHUS U OOKOBasi IOBEPXHOCTh 1 Bubmorexa LIOK
ye: 00pasyro ’ P https://m.edsoo.ru/1468bab3
N306paxenune konyca Ha riockocTd. Pa3Béprka konyca. CeueHus: KOHyca
10 (TJI0CKOCTBI0, NMapalIeIbHON OCHOBAHUIO, U IIJIOCKOCTBIO, IPOXOAIIEH Yepes 1 Bubmroreka LIOK
> 11ap ’ > 1P P https://m.edsoo.ru/Obdelbe8
BEPIINHY)
11 KomOwunarus Ten BpaeHuss ¥ MHOTOTPaHHUKOB 1 but6mmoreka [IOK
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12 MHororpaHHuK, OIMCaHHBIN 0KOJI0 cdephl; chepa, BIIMCaHHA B MHOTOTPAHHUK bubnmoreka [IOK
WJIY B TEJIO BPALCHUS https://m.eds00.ru/0b136158

" . N bu6nmnoreka [IOK
13 [onsitue 06 06bEMe. OCHOBHBIE CBOWCTBA 0OBEMOB TEI httos://m.e dSO(])_.[ru 126203fb7

N bu6mmoreka [IOK
14 O6bém LnHHApa, KORYcC https://m.edsoi.I ru/5513d87b

N bu6nmnoreka [IOK
15 Owem mapa i niomazs cheper https://m.edSO(])_.[ru/d189bde2

16 ITonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXKAY MIIOIAIIMHU bu6nuoreka [IOK
MOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEI https://m.edsoo.ru/810cfleb
17 Konrtponsnas padora no temam "Tena Bpamenus" u "O6bemMsr Ten" E;I[i?;lr(:]f;siglgﬁa 3338ab

18 BexTop Ha MJI0CKOCTH U B MPOCTPAHCTBE bubmmorera [IOK
https://m.edsoo.ru/5caefclb

19 CroxeHue ¥ BRIYMTAHUE BEKTOPOB bubamorexa [JOK
https://m.edso0.ru/23f4f089

20 YMHO)K€eHuEe BEKTOpa Ha YHUCIIO0 bubmmorera LOK
https://m.edsoo.ru/dee379eb

91 Pasnoxxenue BekTopa 1o TpéM HEKOMILTaHApHBIM BekTopaMm. [IpaBuio bu6mmoreka [JOK
MapajuiesIeune a https://m.edsoo.ru/a28fd74e

22 Pewenne 3aaa4, CBSI3aHHBIX ¢ IPUMEHEHHUEM IIPABUII ICMCTBUI C BEKTOpaMU bubmorera LIOK
https://m.edso0.ru/5a827900

23 KoopanHaTHO-BEKTOPHBIN METO/I IIPU PEIICHUH F€OMETPUUECKUX 3a1a4 bubmmorera LOK
https://m.edsoo.ru/d3alfe30

24 [IpsimoyroJibHasi cUCTEMa KOOPJIMHAT B IIpocTpaHcTBe. KoopauHaTe! BekTOpa. bu6nmoreka [IOK
[Ipocreiimue 3aa4n B KOOpIMHATAX https://m.edso0.ru/48db7058

25 VYron mexay Bektopamu. CKaJasipHOE MPOU3BEICHUE BEKTOPOB bu6nmoreka [IOK
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https://m.edsoo.ru/725effc4

26 Berurcnenue yriioB Mexy MPSIMBIMA U TUIOCKOCTSIMU 1 bubamorexa [IOK
https://m.edsoo.ru/8efbe78e
27 Kontponsnas padota mo teme "BeKkTopbl 1 KOOpAUHATHI B IPOCTpaHCTBE" 1 bubmmorexa LOK
https://m.edsoo.ru/77c22fc5
28 [ToBTOpenue, 06061meHre U cucteMaTu3aius 3HaHuid. OCHOBHBIE (PUTYPBI, 1 bu6mmoreka [IOK
(haxThI, TEOPEMBI Kypca TUIAHUMETPUH https://m.edsoo.ru/1780ba5d
29 [ToBTOpenue, 06001IeHNe U crucTeMaTu3aius 3HaHuid. OCHOBHBIE (PUTYPBI, 1 bu6mmoreka [IOK
(akThl, TEOpPEMBI Kypca INIaHUMETPUN https://m.edso0.ru/078cd184
30 [ToBTOpEeHME, 0600IIEHNE U CUCTEMATU3AINS 3HAHUN. 3a/1a4 TUTAHUMETPHH U 1 Bbu6moreka [JOK
METOABI UX PENICHUS https://m.edsoo.ru/7491efe0
31 [ToBTOpeHue, 06001IeHNE U CHCTEeMaTU3aIus 3HaHWH. 3aa91 TUTAHUMETPHH U 1 bubmuorexa [JOK
METO/Ibl UX PEIICHUS https://m.edsoo.ru/4dffda97
39 [ToBTopenue, 00o01IeHNE U cucTeMaTu3anus 3HaHuil. OCHOBHBIE (DUTYPBI, 1 bu6mmorexa [IOK
(haxThI, TEOPEMBI Kypca CTEPEOMETPUH https://m.edsoo.ru/74b2ad91
33 [ToBTOpeHme, 0000IICHNE U CCTeMAaTH3allMsl 3SHAHUN 1 ngs?;;?:;sifgic oadfer
34 [ToBTOpeHue, 06001IeHNE U CCTeMAaTU3allusl 3SHAHUN 1 ]P?'[Ifrfisﬂlljr?:é(si(])_[g}: 4650106
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJabTAThl 0CBOCHHST OCHOBHOI
NpOBEPSIEMOr0 .
o0pa3oBaTeIbHOM NMPOrpaMMbl CpeIHero 001ero o0pazoBaHus
pe3yJbTarTa
7 I'eomeTpus
7.1 OnepupoBaTh NOHATHAMU: TOUKA, IPsAMasi, INIOCKOCTb
29 [IpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIEACTBUS M3 HHUX NPHU PEILICHUU
' reOMEeTPUYECKUX 3a1a4
23 OnepupoBaTh TMOHATHUSAMHU: TApaUIENBHOCTh U MEPHEHIUKYISIPHOCTD
' MPSAMBIX U TJIOCKOCTEH
-4 KnaccuduuupoBaTh B3aMHOE paCIONOKEHHE MPSIMBIX W IUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMHU: JIBYTPAHHBIA YTOJ, TPaHU IBYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOTO yriia, JIMHEHHBIN yrojl JBYrpaHHOIO yria, rpaxycHas
Mepa ABYTPaHHOTO yria
- OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BBIMYKIBIM W HEBBIMYKIIbIHA
' MHOTOTPaHHUK, JIEMEHTHI MHOTOTPAHHUKA, TPABUIIbHBIM MHOTOTPaHHUK
27 Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHpamMuaa, MpHU3Ma,
' MPSIMOYTOJIBHBIN TTapauiesenumne, Kyo)
KnaccuduimpoBarh ~ MHOTOTpaHHHKH,  BBIOMpasi ~ OCHOBaHUS  JUIA
7.8 KiIaccu(ukanuy (BBITYKIIbIE M HEBBITYKJIbIE MHOTOTPaHHUKH, TIPAaBUIIbHBIC
MHOTOTPaHHHKH, TIPSIMbIE U HAKJIIOHHBIE MTPU3MBI, TapauIeIICTIUIIE/Ib] )
7.9 OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
210 OOBACHATH MPUHIUIBI TIOCTPOCHUSI CEYCHUH MHOTOTPAHHUKOB, UCHOJB3Ys
' METO/I CJIEJIOB
CtpouTh ceudeHHss MHOTOTPAaHHHKOB METOJOM  CIIE[OB, BBIMOJHSTH
7.11 (BBIHOCHBIE) IIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BHUJI CBEPXY, COOKY, CHU3Y
Pemate 3a7maum Ha HaXOXKICHHE T€OMETPHUECKUX BEIMUYUH IO 0Opasiam
7.12 WIA aNTroOpuUTMaM, TPUMEHSSI W3BECTHBIC AHAINTHYECKUE METOIBI IIPH

peICcHNN CTaHJapPTHBIX MaTEMAaTHUYCCKUX 3ajga4d Ha BBIYUCIICHUC




paCCTOHHHﬁ MCXKAY ABYMS TOYKaMH, OT TOYKHU IO HpﬂMOfI, OT TOYKH JO

IIJIOCKOCTH, MEXKAY CKPCUIMBAIOIIUMUCS IIPAMBIMUA

7.13

Pemats 3aa4Yi Ha HaAXOXJICHUC TICOMCTPHUYCCKHUX BCIWYHUH I10 o6pa3uaM
WKW aJiropuTMaM, IHOPHUMCHASA H3BCCTHBIC aAHAJIUTUYCCKHUE METOJAbI IIPpU
PCIICHHUU CTAHAAPTHBIX MATCMATHUYCCKUX 3adad Ha BbIYUCICHUC YIJIOB
MCXKAY CKpCHIUBAOIHUMUCA MPAMBIMU, MCKIY HpﬂMOﬁ U IINIOCKOCTBIO,

MCXKAY IIJIOCKOCTAMU, ABYI'PAHHBIX YTJIOB

7.14

Boruucaste 00bEMBI U IO TOBEPXHOCTEM MHOTOIPAaHHUKOB (IIpU3Ma,
nupaMuja) ¢ MpPUMEHEHHEM (OpMYN, BBIYUCIATH COOTHOIICHHS MEXIY

romaasaMunu HOBCpXHOCTeﬁ, 00BEMaMu HO)IO6HBIX MHOTI'OI'paHHHUKOB

7.15

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTPUA B MHNPOCTPAHCTBE, HLCHTP, OCbhb U

IIOCKOCTb CUMMETPUHU, HCHTP, OCh H INIOCKOCTb CUMMCTPHH (bnrypbl

7.16

W3Bnekarp, npeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, TMpeACTABICHHYIO Ha

YepTekax U pUCYHKax

7.17

[MpumensaTe reomerpuueckue (HakThl AT PEIICHHUS] CTEPEOMETPUYECKHUX
3a1a4, NPEANOJAaralolluX HECKOJIbKO IAaroB pELICHUS, €CIU YCIOBHA

IMPUMCHCHUA 3a1aHbI B SIBHOU (bopMe

7.18

7.19

[lpumeHsaTs mOpocTelMe NpOorpaMMHBIE CPEICTBA U BIIEKTPOHHO-
KOMMYHHMKAIIMUOHHBIE CUCTEMBI NP PEILICHUH CTEPEOMETPUUYECKHX 3a1a4
[TpuBonNTh MpUMEpPHl MaTEMATHYECKUX 3aKOHOMEpPHOCTEH B INpHpoJEe U

KM3HH, PAaClIO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpumeHATh NOJy4eHHBIE 3HAHUS HA MPAKTHUKE: aHAJIM3UPOBATH PEaJbHbIC
CUTYallMM U IPUMEHATh U3YYCHHBIC TIOHATHUS B IIPOLECCE MOUCKA PELICHUS
MaTeMaTH4eCKH CPOPMYIUPOBAHHOMN MPOOIEMBI, MOJEIIMPOBATh PeaIbHbIC
CUTyallUM Ha $3bIKE I'€OMETPHUH, HCCIENOBATh IOCTPOCHHBIE MOJECIH C
UCTIOJIb30BaHUEM T'€OMETPUYECKUX MOHATUI U TEOpeM, armapara aiareopsl,
pemiatb  IPAKTUYECKHE  3aJa4d,  CBs3aHHbIE C  HAaXOXKJICHUEM

TCOMETPUUCCKHUX BECIIMYNH




11 KJIACC

Koz IIpoBepsiemble MpeIMeTHBIE Pe3yabTATHI OCBOECHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero o01ero oopa3oBaHust
pe3yJabTara
6 I'eomeTpus
OnepupoBaTh MOHATUSAMU: MIJTHHAPUICCKAs IIOBEPXHOCTH, 00pa3yronIne
6.1 WIAHIPUYECKONH TIOBEPXHOCTH, MHUJIMHAP, KOHHYECKAs IMMOBEPXHOCTD,
' oOpasylomue  KOHHYECKOW  IOBEPXHOCTH, KOHYC, cdepuieckas
MMOBEPXHOCTh
6.2 Pacnio3naBath Tesa BpaleHus (LMIMHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTYYEHHUS TeJl BPALCHUS
6.4 KinaccudunupoBaTh B3aMHOE pacroyiokeHue chepbl U MITOCKOCTH
OnepupoBaTh MOHATUSMHU: I[IAPOBON CETMEHT, OCHOBAaHUE CEIMEHTa,
6.5 BBICOTa CETMEHTA, IIapOBOW CIIOI, OCHOBAHWE IIAPOBOTO CIJIOS, BHICOTA
IIIAPOBOTO CIIOS, IIAPOBOH CEKTOP
6.6 Bbruncnsate 00BEMBI W IIJIOMIAAM TOBEPXHOCTEH TEN BpallCHUs,
' TEOMETPUYECKHX Tell C MPUMEHEHUEM POopMYIT
OnepupoBaTh TOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIA B cdepy u
6.7 OTHMCAHHBIN 0KOJIO0 cepsl, cepa, BIUCAHHAS B MHOTOTPaHHUK WIH TEJIO
BpaIICHUS
6.8 BbruncnsTe COOTHOIICHHS MEXIYy IUIOMAAsIMH IOBEPXHOCTEH H
' 00BEMaMHU ITOTOOHBIX TEN
6.9 N300paxath n3ydaemple QUTYPHI OT PYKH M C TPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBIMOMHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX
6.10 00BEMHBIX (GUTYpP: BUJI CBEpXY, COOKY, CHH3Y;, CTPOUTH CEUYCHHS TEl
BpAaIICHUS
W3Bnekatb, MHTEPHpPETUPOBATH M MPEeOOpPa3OBBIBATH WH(MOPMALHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTsy reomeTpuyeckue QakThl A PEHICHHUS] 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, O6’L$ICH$ITL, KakKMMH CBONCTBaMHM OHH

00J1a1a10T

6.15

[IpuMeHsTH paBUIIO NapasuleNenueia Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATHAMHA: ACKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yroix MCXJAy  BCKTOpaMH, CKaJIAIpHOC  MNPOU3ZBCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAaHAPHBIC BEKTOPLI

6.17

Haxoauth CYMMY BCKTOPOB H NPOHU3BCACHHUC BCKTOPAa HA YHUCJIO, YIroJl
MCXKAY BCKTOpaMH, CKAJIPHOC IMPOU3BCACHHUEC, PACKIAAbIBATL BEKTOP 1O

ABYM HCKOJUIMHCAPHBIM BEKTOpPaAM

6.18

3amaBaTh TUIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT

6.19

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

BCKTOPHO-KOOPAWHATHOI'O METOAAa

6.20

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

MaT€MaTUYCCKHUX 3aJa4

6.21

IIpumeHATs mnpocTedlIMe NPOrPAMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPCOMCTPHUYCCKUX 3a1a4

6.22

[IpuBoauTH IpUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IPUPOJAE U

JKM3HH, PACIIO3HABATH IIPOSABIICHUC 3aKOHOB I'COMETPUHN B HUCKYCCTBC

6.23

[lpuMmeHsATh TONyYeHHBIE 3HAHWSA Ha TPAKTHKE: aHAJIM3HpPOBATH
peapHBle CHUTYalliM ¥ TPHUMEHSATh W3YYECHHBIC TOHSATHS B TIpOLECCe
MOUCKA pEIICHUsI MaTeMaTU4eckKH C(HOpMYyITMPOBAHHOM TMPOOIEMBI,
MOJICIMPOBATh peajbHble CUTYyallud Ha S3bIKE T'€OMETPUH, MUCCIIEI0BAThH
MOCTPOCHHbIE MOJIETH C UCIOJIb30BAHUEM I'€OMETPUYECKUX IMOHATUH U
TeopeM, armapaTa anreOpbl, pelaTh MPakTHYeCKue 3a/1a4k, CBI3aHHbIE C

HaXOXXIACHUCM I'€COMETPUICCKUX BCJININH




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

7.1

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTBO.
[lonstTne 00  aKCMOMATHYECKOM  TIOCTPOSCHUH  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3aumHoe  pacmonokeHHWe ~TpSMBIX B MPOCTPAHCTBE:  MEpeceKarolrecs,
napajuielibHble M CKpeuuBarouecss mnpsMble. [lapamienbHOCTh MNPSAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajUlelibHble NpsSMble B  IPOCTPAHCTBE,
MapajIeIbHOCTh TPEX MPSIMBIX, MAPAIICIBHOCTh MPSAMOM M IJIOCKOCTU. YTJbl C
COHANPABJICHHBIMU CTOPOHAMH, YTOJ MEXKIYy TPSIMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEHN: NapajulebHble MJIOCKOCTH, CBOWCTBA MapaliesIbHbIX
wiockoctei. [IpocTeiiimme mpocTpaHCTBEHHBIE (UTYPHI Ha TUIOCKOCTH: TETPasap,

KyO, mapaJiienienurne;], IoCTPOSHNE CeUCHH

7.3

[lepneHAMKYISIPHOCTh MPAMOM M IUIOCKOCTH: NEPHEHAMKYJISPHBIE MpPSMBIE B
MIPOCTPAHCTBE, MPSMbIE TapAJIEIbHbIE U IEPIEHIUKYIISIPHBIE K MIIOCKOCTH, MPU3HAK
MEPIEeHIUKYIIPHOCTH IPSIMOU U IIIOCKOCTH, TEOpeMa O MPSAMOU MepreHANKYIIPHON
IJIOCKOCTH. YTJbl B TNPOCTPAHCTBE: YIrOJd MEXAY TMPsSMOA U IJIOCKOCTBIO,
JIByTpaHHbIA yTOJ, JMHEWHBIA Yroa JAByrpaHHoro yria. IlepneHaukynsp wu
HAKJIOHHBIE: PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MpsIMOU 0
IJIOCKOCTH, MPOEKIHsS (PUTyphl HA IUIOCKOCTh. [lepneHIuKynspHOCTh MIOCKOCTEH:
IIPU3HAK  MEPIEHIMUKYIIPHOCTH  ABYX  IUIOckocTel.  Teopema o0  Tpéx

MEePIEHIUKYIIAPAX

7.4

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBHl MHOIOIDAaHHHKA, BBIIYKJbIE U
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKA MHOrorpaHHuka. Ilpmsma: Nn-yrosbHas
npu3Ma, TPaHU U OCHOBAHMA IMPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAS ITIOBEPXHOCTH Npu3Mel. [lapamienenunen, npsAaMOyroabHbIA apalIeIeIue]
u ero ceorcrtsa. Ilupamuaa: N-yroinbHas nupaMuaa, rpaHu U OCHOBAaHUE IMUPAMUIBI,
OOKOBasi M IMOJIHAsI MOBEPXHOCTh NMUPAMUABI, IPAaBUIbHAS U yCeUEHHAs MUPaMUA.
OnemeHTsl NpuU3Mbl M nHpamuabl. lIpaBuiabHBIE MHOIOTpaHHMKHU: IIOHSATHE
[IPaBUJIBHOTO MHOIOIPaHHUKA, IMpPaBWIIbHAs IpU3Ma M IpaBWIbHAS IUpaMuia,

MpaBWJIbHAS TPEYroJjibHAs MUpaMUAa U MPaBHIbHBINA TeTpajap, Kyo. IlpeacraBnenue




O IPAaBWJIBHBIX MHOTIOIPDAaHHHKAX: OKTa’p, AOAEKa’aAp U ukocadapyrue CeueHus
MIPU3MbI U TUPAMUIbI
CumMMeTrpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEJIBHO TOYKH, MPSIMOH,
7.5 IUIOCKOCTH. DJIEMEHThl CUMMETPUU B MUPAMUJIAX, MapauleJenuneiax, MpaBUIbHbBIX
MHOTOTpaHHUKAX
Beruuciienue 31€MEHTOB MHOTOTPaHHHMKOB: péOpa, auaroHanw, yrisl Ilmomans
OOKOBOM TOBEPXHOCTH W TIOJHOM TIOBEPXHOCTH TPSAMOW MPHU3MBI, IUIOIIAAb
7.6 OCHOBaHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MpsIMOM mpu3Mbl. [Tnomans 60koBoOH
MIOBEPXHOCTU M IIOBEPXHOCTH NPABWIBHOM MNUpaMHIbl, TEOpeMa O IUIOLIAIU
yceuéHHoil nupamupl. [Tonstue 06 06bpéme. O0bEM MUPAMUIBL, TPU3MBI
2 [Tono6Hble Tena B mpocTpancTBe. COOTHOMIECHHS MEXY IUIOLIaIIMU IOBEPXHOCTEH,
' 00BEMaMHU ITOTOOHBIX TENT
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
6 I'eomerpust
[unmuHapudeckass TOBEPXHOCTh, 00pa3youe MHIHHIPUIECKON TTOBEPXHOCTH, OCh
6.1 LWIMHIPUYECKONH NOBEpXHOCTH. [lunuHap: ocHOBaHUS U OOKOBas IMOBEPXHOCTH,
o0pa3yrolas u oCkh, IO OOKOBOI U MOJHOM MOBEPXHOCTH
Konunueckasi TOBepXHOCTh, 00pa3yroire KOHNYECKOM MOBEPXHOCTH, OCh U BEPILINHA
6.2 KOHMYECKOW moBepxHOCTH. KOHyC: ocHOBaHMe W BeplinMHa, 00pasylomas U OCb,
' Iomaab OOKOBOM M TIOTHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpa3yromue u
BBICOTA, OCHOBAaHHUsI U OOKOBasi MOBEPXHOCTh
Cdepa u map: ueHtp, paauyc, IuaMeTp, IUIOMIAab TOBEpXHOCTH cheprl. Banmuoe
6.3 pacrionoxxeHue cepsl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIomab
cdepsl
6.4 N3006paxenue Ten BpalieHs Ha MIOCKOCTH. Pa3BépTka MUIMHApPa U KOHYCa
6.5 KoMOuHamu Ten BpalieHus W MHOTOTPAHHHKOB. MHOTOTpaHHUK, ONUCAHHBIN
' okoJo cepsl, chepa, BiMcaHHas B MHOTOTPAHHUK, WM TEJIO BPAIICHUS
[Tonsitue 06 00BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJIBHOTO TMapayienenunena u cieactsus u3 He€. OObEM nMIMHIpA,
KoHyca. O0bEM Iapa u miIomaab chepbl
6.7 [lomo6Gubie Tema B  mpoctpancTBe. COOTHOIIEHUS  MEXAY  IUIOMIAASMU
' MOBEPXHOCTEH, 00BbEMaMH MTOJJOOHBIX TEI
6.8 Ceuenuss munuHApa (MapayjielbHO W TEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca




(napanneanoe OCHOBAHUIO U IIPOXOAALIICC YEPEC3 BepH_II/IHy), CCUCHU Iapa

BGKTOP Ha TIINIOCKOCTH W B HPOCTPAHCTBC. CnoxeHrue W BBIYMTAHUE BCKTOPOB.

YMHOXKEHHE BCKTOpa HaA YHUCIIO. Paznoxenue BCKTOpA I10 TpeM HCKOMIIJIaHapHBIM

09 BekTopaM. [IpaBuno mapamnenenunena. Pemienne 3amad, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCHCTBUMN C BEKTOPaMU
[IpssmMoyrosnbHass cucreMa KOOpAMHAT B IIpocTpaHcTBe. KoopauHaTel BeKkTOpA.
6.10 [Ipocreiiive 3agaun B KOOpAWMHATaX. YToyi Mexay Bekropamu. CkansipHoe

MMPOU3BCACHUC BCKTOPOB. Brruncnenue YIrJIOB MEXKAY HNpPAMBIMU WU INIOCKOCTSIMU.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELLIEHUN F€OMETPUUYECKUX 3a1a4




MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMSI

IIpoBepsieMble TPeOOBAHUSA K NMPeIMETHBIM Pe3yJibTaTaM 0CBOEHMUSI
OCHOBHOW 00pa30BaTeJIbHOI MPOrpaMMbl CpeIHEro o01Iero
o0pa3oBaHus

Bnagenne Meromamm 0OKa3aTeNbCTB, AJTOPUTMAMM DPELLEHUS 3alad;
yMeHue (popMynHpoBaTh U ONEPUPOBATH MOHITHSIMH: OMpEICICHUE,
akcuoma, Teopema, CIIEACTBHE, CBOWCTBO, NpPHU3HAK, JOKa3aTEJIbCTBO,
paBHOCUIIbHBIE (DOPMYIHPOBKU; MPUMEHATH UX; YMEHHE (POpPMYIHPOBAThH
o0paTHOE W MPOTUBOINOJIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIOIb30BaTh METOJ] MaTeMaTH4eCKOW MHIYKIIHH;
IIPOBOJIMTH JOKa3aTeJIbHbIE PACCYKACHUSI NPU PEIICHUH 3a/1a4, OLlEHUBATh
JIOTUYECKYI0  MPAaBWIBHOCTb  pACCYKIEHUH; YMEHHE  ONepHpOBaTh
HNOHSTUSAMM: MHOXXECTBO, IOJMHOKECTBO, ONEPALMU HAJ MHOXKECTBaMU;
YMEHHE HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmnapar Jisl ONUCaHUs
peanbHbIX MPOLECCOB U SIBJICHUM M IPU PELICHUM 3aJad, B TOM YHUCJE U3
JIpyrux y4eOHBIX IMpeIMETOB; YMEHHME OIEpHUpOBaTh MOHATUSAMHU: Tpad,
CBSI3HBIA Tpad, AepeBo, LUKI, Tpad Ha IIIOCKOCTH,; yMEHHE 3aJaBaTb U
OMHCHIBATh Tpadbl pa3IUYHBIMU CIOCOOAMU; HCIHONB30BaTh Tpadbl mpu

PCUICHUHU 3a1a4

YMenue onepupoBaTh MOHATHSMH: HATypajdbHOE YHCJO, IEJI0€ YHUCIIO,
CTENEHb C ILIEJIBIM MOKa3aTeeM, KOPEHb HATypaJIbHOW CTENEHU, CTENIEHb C
palMOHATBHBIM MOKA3aTEIEM, CTEIEHb C JACHCTBUTEIBHBIM MOKAa3aTENEM,
norapudM 4HCIA, CUHYC, KOCHHYC W TAaHTEHC IPOHW3BOJILHOTO YHCIIA,
OCTaTOK MO MOJYJI0, PALMOHAIBHOE YHCIO, WUPPAUMOHAIBHOE YHCIIO,
MHOKECTBA HATypajbHbIX, LEIbIX, PAUUOHAIBHBIX, JCHCTBUTEIbHBIX
YHCell; YMEHUE UCTIOIh30BaTh NMPU3HAKH JIETUMOCTH, HAUMEHBIIHA 00IIuit
JIeNUTeIh W HauMEHbIee oOmee KpaTtHoe, anroputMm EBkimuaa mpu
pPELIEHUH 3a/1a4; 3HAKOMCTBO C PAa3JIMYHBIMU ITO3UIMOHHBIMU CUCTEMAMHU
CUHCIICHUS; YMEHHE BBITIOJIHATH BBHIUMCICHUE 3HAUYECHUN U MPpeoOpa3oBaHus
BBIPOKCHHA CO CTENEeHSAMU M Jiorapudmamu, mpeoOpa3oBaHus APOOHO-
palMOHANbHBIX  BBIPAXKEHUN;  YMEHUE  OMNEPUPOBATH  IMOHATUSIMU:

IIOCJICAOBATCIIBHOCTD, apI/I(bMeTI/ILIGCKaH mporpeccus, T1eOMETPpUUCCKaA




nporpeccusi, OECKOHEYHO YyObIBarolasi TeOMETpUYecKas IpOrpeccus;
yYMEHHUE 3ajJjaBaTh I10CJIEA0BAaTEILHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE
YHUCIIO, CONpPSOKEHHBbIE KOMIUIEKCHBIE YHCIa, MOIYJAb U apryMEHT
KOMIUIEKCHOIO  4Yucia,  (GopmMa  3alUCH  KOMIUIEKCHBIX  YHCEl
(reomMeTpuveckas, TPUTOHOMETpPHYECKass M ainreOpanyeckas); yMETh
POM3BOJUTH APHU(PMETHUYECKHE JCUCTBHS C KOMIUICKCHBIMH YHCIIAMH;
IPUBOJUTH NMPUMEPHI HCIOIb30BAHUSI KOMILJIEKCHBIX YMCEN; ONEPUPOBATh
HNOHATUAMM:  MaTpuua 2x2  wum  3X3, onpeneiauTrenb  MaTpHIIb,

T GOMeTpI/I‘-IGCKI/Iﬁ CMBICJT OITPCACIIUTECIIA

YMeHue omnepupoBaTh MOHATUAMH: PALMOHAIBHBIE, WPPALMOHAIBHBIC,
NOKa3aTebHbIe, CTENEHHbIe, JIorapu(Muiyeckue, TPUTOHOMETPHUUECKHUE
YpaBHEHUS U HEPABEHCTBA, UX CUCTEMbI, YMEHHUE ONEPUPOBATH MOHATHIMU:
TOKJIECTBO, TOXIIECTBEHHOE MpeoOpa3oBaHUE, YpaBHEHHE, HEPaBEHCTBO,
CUCTEMa YypaBHEHMII W HEPABEHCTB, pPaBHOCWIBHOCTb YpaBHEHUH,
HEPaBEHCTB M CHCTEM; YMEHHE pellaTb YpPaBHEHMs, HEPABEHCTBA U
CHUCTEMBl C TIOMOIIBIO pA3IUYHBIX MNPUEMOB; pelaTh ypaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBl C [AapaMeTpoM; NPUMEHATbh YypaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBI JUIsl pEIICHUs MaTeMaTHUECKUX 3aj1a4 U 3a7a4 U3

pa3nuyHbIX 00JacTel HAYKH U PeaIbHOM KU3HU

YMenue onepupoBaTh MOHATHAMH: (QYHKIHSA, UYETHOCTh (YHKIUH,
NEePUOANYHOCTh (DYHKIIMK, OTPAaHMYEHHOCTHh (YHKIWUH, MOHOTOHHOCTH
byHKIMH, SKCTpeMyM (yHKIMU, HanOonblliee M HAWMEHbIIEE 3HAYCHHUS
GyHKIMM HAa MPOMEXKYTKE, HEeMpepbiBHAA (PYHKILHMS, aCUMOTOTHI rpaduka
byHKIMM, TIepBasi U BTOpas MPOU3BOJHAs (YHKIIMH, T€OMETPUUYECKUN H
GU3NMYECKU  CMBICT TMPOW3BOJHOM, TeEpBOOOpa3Has, OINpeAcIEHHBIN
UHTETpall; YyMEHHE HAXOIUThb AaCUMNTOTHl rpaduka (YyHKIUH, YMEHUE
BBIUUCIISTH IPOU3BOAHBIE CYMMBbI, IPOU3BEICHUS, YACTHOTO U KOMITO3ULIUHI
GyHKIMN, HAXOIUTh YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIMH; yMEHUE
HaXOJIUTh MPOU3BOAHBIC AJIEMEHTAPHBIX (YHKIIMNA; YMEHHE UCIOJIb30BATh
MPOU3BOJIHYIO ISl WCCICIOBAHUS (PYHKIMA, HAaXOIUTh HAWOONBIIUE U
HAUMEHBIINE 3HAYCHUs (YHKIUN; CTPOUTH TpapUKd MHOTOWICHOB C
UCIIOJIb30BAaHWEM ammapaTta MaTeMaTUYeCKOro aHajiu3a; NpPUMEHSTh
MPOU3BOJHYIO JUISI HAXOXACHHUS HAWTYUIIEro PelieHUs B MPHUKIAIHBIX, B
TOM YHCJIE€ COLUATHHO-DKOHOMUYECKUX U (PU3NYECKUX 3a7auax; HAXOAHUTh

miomaiu " 00BEMBI (1)I/Il“y C IIOMOIIbIO HMHTETpAJIA; IIPUBOJHUTL ITPHUMECPLI




MAaTeMaTUYICCKOTO MOACIHMPOBAHUA C TMOMOLIBIO ,Z[I/I(b(pepeHHI/IaHLHLIX

ypaBHEHUI

YMeHnue onepupoBaTh MOHATUSAMU: Ipaduk GyHKIUH, oOpaTHas QyHKIUS,
KOMIO3UIMS (YHKIUH, JuHeWHas (QyHKUMs, KBajpaTuyHas (QyHKIuS,
panmoHanbHas (QYHKIUS, CTeNeHHas (QYHKOWS, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIUHU, IMMOKa3aTeabHas U
gorapupmMuueckas (QyHKIUH; yMEHHE CTPOUTh TpaduKd H3YUYEeHHBIX
¢GyHKIUM, BBITOTHATH NMPeoOpa3oBaHust TpaguKoB (PYHKIHIA, HCTIOIB30BATh
rpaduKy Ui W3y4eHHsl TMPOLIECCOB U 3aBUCUMOCTEH, MPH pEIIeHUH 33134
U3 JIPYTUX y4eOHBIX MPEAMETOB U 3a/lad U3 pealbHOM >KU3HU; BBIPAXKATh
dopMynaMu 3aBUCUMOCTH MEXIy BEJIMUYMHAMMU; UCIOIb30BATh CBONCTBA U
rpa¢pukn (QyHKIMH Ui pelleHus ypaBHEHMH, HEpaBEeHCTB M 3ajlady C
napameTpamMu; Hu300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOKECTBA

pelIeHni ypaBHEHH, HEPaBEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3a/lauyd PAa3HbIX THUIOB (B TOM 4YHUCIE Ha
MPOLEHTHI, JOJIM M YacTH, Ha JBH)KEHUE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3aJa4yd U3 o0JacTU yNpaBieHHs JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBISATh BBIPAXKEHHUS, YpPaBHEHHs, HEpPaBEHCTBA U HX
CHUCTEMBI II0 YCIOBHUIO 3a/1a4d, MCCIIENOBATh IIOJY4YCHHOE pEIICHHE U
OLICHUBATh MPABJONONOOHOCTh PpE3yAbTaTOB; YMEHHE MOICIUPOBAThH
peanbHbBIE CHUTyallud Ha S3BIKE MATEMaTHUKH; COCTABIISATh BBIPAKEHHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3a/1a4U, UCCIIEOBATh
IOCTPOCHHbIE ~ MOJAENM C  HCIOJB30BAaHMEM  ammapara  anreOpsl,

HHTCPIIPETUPOBATDH HOJ'Iy‘lGHHLIﬁ pe3yiabTat

YMeHHe omnepupoBaTh MOHATHUSAMHU: CpelHEe apupMETHYECKOe, MEIHMaHa,
HanOoJIbIllee ¥ HAMMEHBINIEE 3HAYCHHS, pa3Max, TUCIICPCHs, CTaHIAapTHOE
OTKJIOHEHUE YHCIIOBOTO HA0Opa; YMEHHE HW3BIIEKaTh, HMHTEPIPETUPOBATH
uH(popMaInio, PEACTABICHHYI0 B TaOJIUIaX, HA AUMarpaMmax, rpadukax,
OTPaKAIONIYI0 CBOMCTBA PEabHBIX MPOIECCOB M SBICHHIA; MPEICTABIAT
UHPOPMALIMIO C TMOMOINBI0 TaONWI] W JAHarpaMM; HCCIIEJI0BaTh
CTaTUCTUYCCKHUC JAaHHBIC, B TOM 4YHUCIC C INPHUMCHCHHCM I‘pa(bH‘-IGCKI/IX
MCTOHOB U 3JICKTPOHHBLIX CPCACTB, Fpa(I)I/I‘-ICCKI/I ucciacaoBaTb COBMCCTHBIC

Ha0JII0JIEHUS C IIOMOILBIO JUarpaMM pacceuBaHUs U JUHEHHON perpeccun

YMeHue onepupoBarh IOHATUAMH: CIIY4alHBIM OIBIT W CIlydalHOE

CO6BITI/IG, BCPOATHOCTD CHy‘I&ﬁHOFO CO6LITI/I$I; YMCHHUE  BBIYUCIIATH




BEPOATHOCTh C HCIOJIB30BaHUEM TIpapUUECKUX METOJOB; MPUMEHSIThH
(GOpMyYNBI CIOXKEHUST M YMHOXCHHS BEPOSTHOCTEH, (QOpPMYTy MOITHOU
BeposTHOCTH, (opMyny bepHysmm, komOMHaTOpHBIE (HAKTHI B (OPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEaJbHBIX COOBITHH; YMEHHE OICPHPOBATH
NOHATHSMH:  CIy4aifHasi BeJIMYWHA, paclpeleleHue BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHIaHWE, IUCIEPCHS € CTaHJAPTHOE OTKJIIOHCHHE
CIY4aifHOH  BENWYHMHBI, (YHKIUW  paclpeieicHus] W  IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTeIbHOTO WU HOPMAJIBHOTO pPACHpe/IeiCHui; yMEHUE
UCTIONTb30BaTh CBOWMCTBA M3YUYCHHBIX PACTPECIICHUHN ISl PEIIeHUs 3a/1ay;
3HAKOMCTBO C TMOHSATHSAMH: 3aKOH OOJBIIHMX YHUCET, METOJBI BEIOOPOUYHBIX
UCCIICIOBAaHUM, yMEHHE NPUBOAUTH TMPUMEPHI MPOSBICHUS 3aKOHA
OONBIIMX YHCENT B MPHUPOJIHBIX U OOIIECTBEHHBIX SIBICHUSIX; YMCHHE
OTepUpPOBaTh MOHATHUAMU: COYETAHUE, TMEPEeCTAaHOBKA, YHUCIO COYETaHUH,
YHCIIO  TIepecCTaHOBOK; OwHOM  HpIOTOHa;,  yMeHHWE  NPHUMEHSTH
KOMOWHATOPHBIC (DAKThI M PACCYKACHUS JUISl PEIICHUS 3a/1a4; OIICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITUH; COCTABISTH BEPOSTHOCTHYIO MOZCIH H

UHTEPIIPETUPOBATDH [TOJIYUCHHBIH pe3ynbTat

YMeHue ONCprUpoOBaATH IIOHATUSMU.: TOYKa, nmpsamas, IINIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA YIJIA, IJIOCKAN yroJl, IBYI'PaHHBIN
YIoJI, TPEXTPAaHHBIA YIOJl, CKPEIIUBAOIIMECS MPSMbIC, NMApaAJIIEIbHOCTh U
NEPIEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YTOJ MEXAY NPSAMBIMHU, YTOJ
MEXKIY IMPSAMOHN U IUIOCKOCTBIO, YTOJI MEKAY INIOCKOCTSIMHU, PACCTOSTHUE OT
TOYKU 1O IUIOCKOCTH, PACCTOSTHUE MEXKAY IPSAMBIMHU, PACCTOSHUE MEXKIY
IUIOCKOCTSIMU; YMEHHUE HCIIOIb30BaTh IPHU PELICHUU 3a7a4 HU3Yy4CHHbIE
(bakThl U TeopeMbl MJIAaHUMETPUHU; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB
OKpPYXKAaloIIero MHpa; CTPOUTb MAaTE€MaTU4YECKHUE MOJEJIH C IIOMOILIBIO
FEOMETPUYECKUX IMOHATHMM M BEJINYMH, pEIIaTh CBA3aHHBIE C HUMU

MMPaKTUYCCKUC 3a1a4r
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YMeHue onepupoBaTh MOHATHSMH: ILIOMIAAL (QUIYpbl, 00bEM (UTYPHI,
MHOTOTPaHHHK, TpPaBWIBHBI MHOTOTPaHHUK, CEYCHHWE MHOTOTPaHHHKA,
Ky0, mapajuenenunen, mNOpu3Ma, NOUpaMuaa, (Gurypa W TMOBEPXHOCTD
BpallleHus, IWIMHIP, KOHyc, map, cdepa, miomanb c@epbl, UIOMAIb
MOBEPXHOCTH THPAMUIBI, TMPHU3MBI, KOHYCa, IMIUHApa, O0BEM KyoOa,
OPSMOYTOJIBHOTO  Mapajulesienumesia, MNUPaMuibl, MPU3MbI, LWIMHAPA,
KOHYyCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYEHHUS KOHyca U IMIMHJpA,

nmapamjicjibHblC OCH HWJIM OCHOBAHHMIO, CCUCHHMC IIapa, IIJIOCKOCTbD,




Kacaronascs cdepsl, LUIMHApPA, KOHYyca; YMEHHE CTPOMTb CEuYeHHE
MHOTOTpaHHHKA, M300pa)xkaTb MHOTOTPAHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHUCJIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSATH CBOICTBA T€OMETPUYECKUX (QUIYp, CaMOCTOSTEIBHO
bopMynupoBaTh ONpeeeHnus u3ydaeMblx (Uryp, BbIABUTATh TUIIOTE3BI O
CBOICTBaX W MpHU3HAKAX TIeoMeTpuyecKux (uryp, 0OOCHOBBIBATH WIIH
ONpoBepraTh HMX; yMEHHE TMPOBOAWUTH Kiaccuukanuioo ¢Guryp 1o
pa3iIMYHBIM TPU3HAKAM, BBINOIHATE HEOOXOIUMBIE JIOTIOJHUTEILHBIE

MOCTPOEHUS
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YMeHue omnepupoBaTh MOHATUSAMH:  JIBUKEHHE B  IPOCTPAHCTBE,
napajyieNIbHbI MEPEeHOC, CUMMETPHsS Ha IUIOCKOCTH M B TPOCTPAHCTBE,
HOBOPOT, TNpeoOpa3oBaHue TNOA0OMS, TOAOOHBIE (QUIYpB; yMEHHE
pacro3HaBaTh paBHBIE M TOAOOHBIE (HUTYpHl, B TOM YHCIE B HPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUIECKUE OTHOIICHUS TPU
pelIeHNH 33734, HAaXOAWTh TEOMETPUYECKHE BEIMYMHBI (IJIMHA, IO,
IJI0IIA b, 00BEM) TP PEIICHUH 3aJa4 W3 JAPYTUX YYEOHBIX MPEAMETOB U
U3 pEaNbHOW KHW3HHM, yMEHHE BBIYUCISATH TE€OMETPUYECKHE BEIMYHHBI
(mMHA, yroy, IUIOMAAb, OOBEM, IUIOMIAF TOBEPXHOCTH), HCHOIB3Ys
U3y4eHHBIE (OPMYIIBI W METOIBI, B TOM YHCIIC: IUIOLIA]h TOBEPXHOCTH
NMpaMUbl, MPHU3MBI, KOHYCa, IWIMHIpA, IUIOMmanb cdepsl; 00bEM Kyoa,
OPSIMOYTOJIBHOTO — Mapaulesienunea, NHUPaMUAAbI, MPU3MBIL, IIHHIpPA,

KOHYCa, I1apa; YMEHHE HAXOUTh OTHOIIIEHUE 00BEMOB TOJJOOHBIX (hUTyp
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YMeHue onepupoBaTh MOHSATUSMU: MPSIMOYIOJIbHASI CHUCTEMa KOOPIUHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha 4YHUCIO, pa3liokKeHHe BEeKTopa Mo 0aswucy,
CKaJIIpHOE TMPOU3BEICHUE, BEKTOPHOE TPOU3BEIEHUE, YIroid MEXIy
BEKTOpPAMH;, YMEHHE HCIOIb30BaTh BEKTOPHBIM W KOOPIWMHATHBIA METO[

JUIS peIeHHs] TeOMETPUUYECKUX 3a/1a4 U 3a/1a4 APYruX yueOHBIX MPEAMETOB
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YMeHne BrIOMpaTh MOAXOMAIIANA METO ISl PEIICHUs 3a7a4u; OHUMaHNe
3HAYMMOCTH MAaTeMAaTUKH B W3YYCHHH NPUPOJIHBIX M OOIIECTBEHHBIX
IPOLECCOB M SBJICHWH; YMEHHME paclo3HaBaThb NPOSBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHl MATEMATUYECKUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTEMAaTUYECKOU HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Yucna u BBIYUCICHUS
11 HarypanbHble u nensle uncia. [IpuzHaku eTuMOoCTH LenbIX YUCe
19 Pammmonaneubie  umcma. OOBIKHOBEHHBIE U JCCATHYHBIC JApPOOH, TIPOIEHTHI,
' 0ECKOHEYHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOW cTerneHu. JleiicTBus ¢ apupMeTHYECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenensb ¢ 1enbM nokasareneM. CTeneHb ¢ paliMoHaIbHbIM MoKaszareneM. CBoiicTBa
' CTETIeHU
15 CuHyc, KOCHMHYC W TaHIE€HC YMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
' apKTaHI'€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHaHbIe U HATYPATBbHBIE JOTapUPMBI
JleiicTBuTeNnbHBICE 4YHUCHA. ApHQMETHUSCKHE ONCpalid C JACHCTBHTEIHLHBIMU
1.7 yrcnamu. [IpuOmmkEHHbIe BEIYUCICHHS, TIPAaBUJIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BEIYACICHUN
1.8 [IpeoOpa3oBanue BoIpaKeHUN
1.9 KomrmiekcHbie uncna
2 VYpaBHEHMsI 1 HEpaBEHCTBA
2.1 Lenble u 1poOHO-pallMOHANIbHBIE YPABHEHUS
2.2 WppanmoHanbHble ypaBHEHUS
2.3 TpuronomeTpruuecknue ypaBHEHU
2.4 IToka3arenbHble U JorapupMUIECKie ypaBHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanroHanbHbIe HEPABEHCTBA
2.7 [TokazaTenbHbIe U TOorapuhMUIECKIE HEPABEHCTBA
2.8 TpuronomeTrpruyeckrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMHu
211 Marpuia cucteMbl JMHEHHBIX ypaBHEeHUN. OnpenenuTenb MaTpUIbl
3 OyHKIMY U Tpaduku




OyHkiys, crnocodbl 3anaHus ¢yHkuuu. I'paduk ¢yskumun. B3aummHO oOpatHbIE

3 ¢dbynkuun. Yétaple n Heu€THBIC QyHKIMU. [leproaunyeckue GyHkmu
Ob6nacte ompeneneHuss W MHOXKECTBO 3HaueHMd QyHkuumu. Hynmu ¢yHknum.
39 [MpomMexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl U MUHUMYMBI (QyHKImH. HamOomnbiiee W HamMeHbIee 3HAUCHHE
(GYHKIIMH Ha IPOMEXKYTKE
33 CrenenHasi (yHKIOMS C HaTypaldbHBIM W IENBIM TOKazaTeneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpauk KOpHS N-0i CTETIeHU
3.4 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduKH
3.5 [TokazarenbHast u Jorapudmuueckas pyHKINHU, UX CBOMCTBA U TpaduKu
35 Toukm paspeiBa. AcuMmnroTel rpadukoB (yHkmui. CBolicTBa  (QyHKIUH,
' HENpPEPBIBHBIX HA OTPE3KE
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHM [TOCIEI0BATEILHOCTEH
3.8 Apudmernueckas 1 reoMmerpudeckas nporpeccun. @opmyra CI0XHBIX MPOIEHTOB
4 Hauana maTemMaTH4eckoro aHanmsa
4.1 [TpousBoanas GpyHnkiun. [Tpon3BogHbIE 3/IeMEHTAPHBIX (QYHKIUH
[IpumeHeHre NPOU3BOAHON K UCCIENOBaHUIO (PYHKIMA HA MOHOTOHHOCTH U
4.2 aKCcTpeMyMbl. HaxosxaeHrne HauOOJbIIEro U HAMMEHBIIETO 3HAaYeHUs (QYHKIUUA Ha
OTpe3Ke
4.3 [lepBooOpasnas. MuaTerpan
5 MHoecTBa 1 JIOTHKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpamMmsl Jiinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OnwucarenpHasi CTAaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 @urypsl Ha II0CKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaIllEHUS
7.5 Koopannats! 1 BEKTOPBI




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

* ['eomerpus. 10-11 kmacc. Aranacsan JI.C., byry3os B.®., Kagomies C.b. u np.
AxmmonepHoe obmiectBo «M3narensctBo «IIpocBenieHue»

METOANYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

e 3uB b.I'. 'eomerpus: Junaktuyeckue marepuanst 1y 11 kmacca/ b.I'. 3uB,
B.M. Meitnep. — M.: IIpocsemienue, 2020.

e 3uB b. I'. 3amaun no reomerpun gt 7—I11 knaccos
e [llapeirua N.®., I'onybe B.M. ®axkynbTaTUBHBIA Kypc IO MaTEeMaTHKE
(10knacc). — M.: IIpocemienue, 2009.

o [llapeirun U.®., I'onyber B.M. dakynbraTUBHBIA Kypc IO MaTE€MaTHUKE
(11kmacc). — M.: [Ipocsemenue, 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET

bu6mmorexa IJOK



®opmbl ydyeTa padoueil MporpaMMbl BOCIMTAHHUS B pado4eil mporpamMMe mo reoMeTpuu

Pa6ouas nmporpamma Boctimtanus MBOY ®axkenbckoit COLL peanu3yercs B TOM YHCIIE U
Yyepe3 HCIHOJIb30BAHUE BOCIUTATENBHOTO IIOTEHLMAlAa YPOKOB TIeOMeTpuH. JTta paborta
OCYIIECTBIISIETCS B CIIEAYIONINX hopmax:

o [loOyxnerne oOydaromuxcs cOOIIOAaTh HA YPOKE OOIICTIPHHATHIE HOPMBI TOBEIEHUS,
mpaBwia OOMICHWS CO CTapmuMHu (MeAarorn4ecKuMu  pabOTHUKaAMH) W CBEPCTHUKAMU
(oOyuaronMMucs ), TPUHITUIB y4eOHOM TUCITUTUIMHBI 1 CAMOOPTaHH3AITHH.

e [IpuBnevyenne BHUMaHUs OOYyYaOUINXCS K IICHHOCTHOMY acCIeKTy M3y4aeMbIX Ha YpPOKax
TIPEIMETOB, SIBIICHUH, COOBITHI Yepes:

- JIEMOHCTpAILMIO O0YYaromMUMCs MPUMEPOB OTBETCTBEHHOIO, TPA)KIAHCKOTO MOBEICHMUS,
MIPOSIBJICHUS YEIOBEKOIIOOUS U I0OPOCEPACYHOCTH

- oOpamieHre BHMMaHUs Ha HPABCTBEHHBIC ACIEKThl HAYYHBIX OTKPBITHH, KOTOPBIE
M3YYaloTCsl B JIAHHBII MOMEHT Ha YypOKe; Ha SPKHUX JeATesIeld KyJbTYphl, YYEHBIX, NOJUTHKOB,
CBSA3aHHBIX C U3yYa€MbIMHM B JAHHBI MOMEHT TE€MaMmH, Ha TOT BKJaJ, KOTOPbI OHM BHECIU B
pa3BUTHE Halllel CTpaHbl U MHUPA, HA JOCTOMHbIE MOAPANKAHUSA MIPUMEPBI UX KU3HU, HA MOTHUBBI
UX MOCTYIKOB;

- WCIOJIb30BAaHME HA YpOKax HWH(OPMAIMH, 3aTParvBalolleii Ba)KHBIC COLHMAIBHBIC,
HPaBCTBEHHbIE, 3TUYECKHE BOIIPOCHI

e llcrionb3oBaHME BOCIUTATENLHBIX BO3MOXKHOCTEH COep aHHs y4yeOHOro npeamMera aJis
¢bopMupoBaHHsS Yy OOYYarOIIMUXCS POCCUMCKUX TPAAMIIMOHHBIX JTYXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIbTYPHBIX LIEHHOCTEH dYepe3 MoAO0O0p COOTBETCTBYIOIIMX TEKCTOB JJIsi YTECHHS,
MPOOJIEMHBIX CUTYaIU# JIJ1s1 00CYKIEHHUs B Kiacce.

e nunuupoBanue 0OCYKIACHUH, BBICKa3bIBAHUII CBOETO MHEHHMS, BBIPAOOTKH CBOETO
JMYHOCTHOTO OTHOIICHHUS K M3Yy4aeMbIM COOBITHSM, SIBICHUSIM, UCTOPUIECKUM JICSATEIISIM.

e BxitoueHue B YPOK HUI'POBBIX IpPOLEAYP, KOTOPBIC INMOMOTAalOT IMOAACPKATH MOTHUBAIHIO
06yqa}0m1/1x05{ K IIOJTY4YCHHIO 3HaHPIfI, HaJa)XKMBAHMIO MO3UTUBHBIX MEKJIMIHOCTHBIX OTHOIIICHHUI
B KJIaCCEC, MOMOI'atOT YCTAaHOBJICHHUIO I[O6p0)KCJ'IS.TCJ'IBHOﬁ aTMOC(bepI:I BO BpEMs YpOKa.

e[IpuMeHeHre Ha  ypOKE MHTEPAaKTUBHBIX (opM  paboOThl, CTUMYJIHPYIOLIMX
MI03HABAaTENbHYI0 MOTHBAIMIO 00YYaIOIIUXCS.

o [[pumeHeHne TPYMIIOBOW pabOThl WM pabOThI B Tapax, KOTOPBIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaH/IHOW pabOThI M B3aUMOJICHCTBUIO C IPYTUMH 00 YYAOIIUMHUCS.

.BI:IGOp M HCIIOJIb30BAHHMC Ha YpOKax METOOJO0B, MCTOAUK, TEXHOJIOTUM npoc)meuGHoeo
UmeHrusl, ucpoessblx, OKa3blBarOIIUX BOCIIUTATCIIBHOC BOB,Z[GﬁCTBI/IC Ha JIMYHOCTBb B COOTBCTCTBHU C
BOCIIUTATCIIbHBIM MACAJIOM, LICJIBIO U 3aga4aMi BOCIIMTaHUA.

e lHunuupoBanue 1 NoaJepKKa UCCIeJ0BAaTeIbCKON NesTeIbHOCTH HIKOJIBHUKOB B (hopme
OpraHu3aly IPYIIOBBIX U MHAUBHUIYaIbHBIX UCCIEJOBAHUI (MUHHU-UCCIIEIOBaHUMN), BKIIFOUEHUE
B YPOK Pa3JIMUHBIX MCCIIEOBATEILCKUX 3aJaHUH U 331a4, YTO AAeT BO3MOXKHOCTh 00y4arouMCs
IPUOOPECTH HABBIKM CAMOCTOSITEIIBHOTO PELICHUs TEOPETHUECKON MPOOJIeMbl, TeHEPUPOBAHUS U
oopMieHHsT COOCTBEHHBIX TUIIOTE3, YBAXKUTEIBHOI'O OTHOLIEHUS K YYXXHUM HJEAM, ITyOIUYHOTO
BBICTYIIJICHHSI, ApTYMEHTUPOBAHUSA M OTCTAaUBAHMS CBOEH TOUKH 3PECHHS.

¢ YCTaHOBIIEHHE YBAKUTEIBHBIX, TOBEPUTEIbHBIX, HE(OPMAIBHBIX OTHOUICHUN MEXIy
YUUTENeM U yYeHUKAMH, CO3/1aHNe Ha YPOKaX HIMOIMOHAIBHO-KOM(pOPTHOM Cpebl.
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