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HOACHUTEJBHASA 3AIINCKA
['eomeTpust siBasieTcs OMHUM U3 0a30BBIX KYpCOB Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMs, TakK KaKk OOECIeYrMBaeT BO3MOXXHOCTh M3YYCHHS JUCIUTLINH
€CTECTBEHHO-HAYYHOM HAMpaBIIEHHOCTH M MPEIMETOB TyMaHUTApHOTO IMKJIA.
[TockonbKy JOru4YecKkoe MbIIUIeHHE, GopMUpyeMoe MPU U3YYCHUH 00YyYaroluMUCA
MOHATUIHBIX OCHOB I'€OMETPHUHU, TP JTI0KA3ATEILCTBE TEOPEM U MOCTPOCHUU LIETIOYKH
JIOTUYECKUX YTBEPKIICHUI MPU PEIICHUU T€OMETPUUECKUX 3a]]a4, YMEHHUE BBIJIBUTATh
U ONpOBEPraTrh THUIIOTE3bl HEMOCPEJCTBEHHO HCIOJB3YIOTCS NpHU PEUICHUU 3a]ady
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH (PU3MUECKUX 3a/au.
Llens ocBoeHMs MporpaMMbl yueOHOTO Kypca «l'eomeTpus» Ha yriayOJaéHHOM YpOBHE
— Ppa3BUTHE WHIUBUAYAIbHBIX CIHOCOOHOCTEM OOy4YalomMXcsi TMpU H3YYECHUH
Tr€OMETPUU Yepe3 00ecrieueHne BO3MOKHOCTH MMPUOOPETEHUS U UCIIOJIb30BaHUs 0oJiee
IIyOOKHUX T€OMETPUYECKUX 3HAHUW U JEHCTBUM, CHEHUPUYHBIX TEOMETPHUH, U
HEOOXOMUMBIX JJII YCHENTHOTO Npo(ecCHOHaNbHOTO 00pa30BaHMs, CBS3aHHOTO C
HCTIOJb30BaHUEM MaTEMATUKHU.

[IpuopureTHbIMU 3aayaMu  Kypca TE€OMETPUM Ha YIrIyOJEHHOM YpOBHE,
PaCIIUPSIONIMMU U YCUIUBAIOIIUMU Kypc 0230BOTO YPOBHS, SIBJISIOTCS:

paclIMpeHre MPEICTABICHUSI O NeOMETPUU KaK 4YacTH MHUPOBOM KYJIbTYphl U
(dbopMHpoBaHrE OCO3HAHUS B3AMMOCBSI3H T€OMETPHUH C OKPY>KAIOIINUM MUPOM;

dbopMupoBaHHE TMPEJCTABICHUS O MPOCTPAHCTBEHHBIX (QuUrypax Kak o
BOKHEUIIMX MAaTEMATUUYECKUX MOJIEIISX, MMO3BOJISIIOIINX OMUCHIBATh U U3y4YaTh pa3HbIC
SABJICHUS OKPYXKAIoIIero Mupa, 3HAHWE TMOHATUHHOIO ammapara Mo pa3leny
«CTtepeoMeTpus» y4eOHOTO Kypca TeOMETPUH;

dbopMHUpOBaHrE YMEHUS BJIAJIETh OCHOBHBIMHU MOHSATHSMU O MPOCTPAHCTBEHHBIX
dburypax m MX OCHOBHBIMHU CBOMCTBaMH, 3HaAHHE TeopeM, (OpMys U YMEHHUE HX
MPUMEHATh, YMEHUSI JOKa3blBaTh TEOPEMbl W HAXOJUTh HECTaHAAPTHBIE CIIOCOOBI
pelIeHus 3a1ay;

dbopMHupoBaHE YMEHHS PAcClO3HABaTh Ha YEPTEkKaxX, MOJACIAX M B PEaATbHOM
MHpE MHOTOTPAHHUKH U TeJia BpalleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJICIIH;

dbopMupoBaHUE TMOHUMAaHUS BO3MOXHOCTH aKCMOMATHYECKOTO TOCTPOEHUS
MaTeMaTU4YeCKUX Teopui, (OpPMUpPOBAHHE IOHUMAHHUSA POJIM AKCUOMATHKU MpHU
MIPOBEICHUHN PACCYKICHUN;

dbopMupoBaHWEe YMEHHs BIAJETh METOJAAMHU JI0Ka3aTeJIbCTB W aJTOPUTMOB
pelieHus, YMEHHUsI UX MPUMEHSTh, TPOBOJUTH JI0KA3aTEIIbHBIE PACCYXKIEHUSI B XOJE
pElIeHUs] CTEPEOMETPUUECKUX 3aJady W 3aJa4 C MPAKTUYECKUM COJEP>KaHUEM,
dbopmupoBaHre MPEACTABICHUS 0 HEOOXOIUMOCTH JOKA3aTEeIbCTB MPU 0OOCHOBAHHH
MaTeMaTUYECKUX YTBEPXKICHUN U POJM AKCMOMATUKU B MPOBEACHUU JETYKTUBHBIX
pacCyXJIeHUN;



pa3BUTHE W  COBEPIICHCTBOBAHME  HWHTEUIEKTYaJbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN O00y4YaronIuXcsi, MO3HABATEIbHOW AKTUBHOCTH, HCCIEI0BATEIBCKUX
YMEHUI, KpUTUYHOCTH MBIIUIEHHS, UHTEPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHue (QYHKIIMOHATBHON TPaMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUH:
YMEHHUSl PpACIO3HAaBaTh MPOSBICHUS T€OMETPUUYECKUX TMOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalbHBIX >KMU3HEHHBIX CUTYalMSIX W NPU U3YYEHUH JPYTUX
y4eOHBIX  MPEIMETOB,  NPOSBICHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJENUPOBAHUSI PEAIbHBIX CHUTYyallMi, MCCIEAOBAaHUA IOCTPOEHHBIX MOJIEIIEH,
WHTEPIIPETALNHN MTOJTYyYEHHBIX PE3YIIbTATOB.

OCHOBHBIMH COJIEpP)KATEIbHBIMU JIMHUSIMU yueOHOro Kypca «I'eomerpusi» B 10—
11 ximaccax sBistoTes: «IIpsMble U TNIOCKOCTH B MPOCTPAHCTBE», « MHOTOIrpaHHUKWY,
«Tema Bpamenus», «BekTopel M KOOpAMHATBI B IPOCTPAHCTBE», «/IBMKEeHUsA B
IPOCTPAHCTBE.

ChopmymupoBannoe Bo DPI'OC COO TtpeboBaHUE «YMETh OIEPUPOBATH
MOHSATUSIMUY», PEIEBAHTHBIMU T€OMETPUHU Ha yriayOiaeéHHOM ypoBHE oOyuenus B 10-11
KJIacCax, OTHOCHUTCS KO BCEM COJAEpP)KAaTEIbHBIM JIMHUSAM Y4YeOHOro Kypca, a
(opMHpOBaHKE JTOTUYECKUX YMEHUHN paclpeesieTcsl He TOJIbKO MO COAEPKATENbHBIM
JUHUSAM, HO U 1o rogam oOydenus. CojaeprkaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE
NpEeIMETHBIM  pe3yibTaTaM  ocBoeHus DenepanbHOl  pabodueil  MpPOTrpaMMbl,
pacnpenenéHHbIM MO rojlaM 00y4YeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, MPUHIUMIIMAIBHBIM  BOIMpocaM oOydaromuecss O0Opalaivch
HEOJHOKPAaTHO. OJTO TO3BOJISIET OPraHU30BaTh OBJAJCHHE TIE€OMETPUYECKUMU
HNOHATHUAMU W HaBbIKAMHU [OCJIEI0OBATEIbHO M IOCTYNATENbHO, C COOJIOJCHUEM
OPUHLMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKIIOYaTh B OOIIYI0 CUCTEMY
Tr€OMETPUYECKUX MPEACTaBICHUN 00Oydaronuxcs, paciupss u yriayosnss e€, oOpasys
MIPOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon Kk U3y4eHHIO T€OMETPUU Ha YTIyOJIEHHOM yPOBHE MO3BOJISIET:

co3gath  ycinoBus g auddepeHnuanuu  00ydeHUs,  MOCTPOCHHS
UHAUBUIYAbHBIX 00pa30BaTEIbHBIX MPOrpamMM, 00eCleUuTh YIIIyOJIEHHOE U3yUYeHUe
reOMETPUH KaK COCTABIIAIONIEH yueOHOro npeamera «MaremaTrkay;

NOJATOTOBUTH OOYYAIOMIMXCA K MPOJOHKEHHUIO M3YUYEHUsI MATEMATHKU C YUETOM
BbIOOpa Oynymiel mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXIY OOIUM U
podheCCHOHAIBHBIM 00pa30BaHUEM.

Ha uzydenue yueOHoro kypca «I'eoMmeTpus» Ha yriiy0JIEHHOM YpOBHE OTBOJUTCS
204 gaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 knacce — 102 yaca (3 yaca B
HEJIEJIO).



COILEPKAHUE OBYUYEHUASA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS CTEPEOMETpUM. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 06 aKCMOMAaTUYECKOM MOCTPOCHUM CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU
U CJIEACTBUS U3 HUX.

B3anmHo€e pacnosniokeHue IpsAMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TAPAIIIEIbHBIE
M CKpemmBamImuecs  npsMble.  [Ipu3HakM  CKpEIIMBAIOIIUXCA  NPAMBIX.
[TapannenbHOCTh NPAMBIX U INIOCKOCTEM B IIPOCTPAHCTBE: IapajuIC/IbHBIE NPSAMBIE B
IIPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX NMPSAMBIX, IAPAJUIEIBHOCTD IPSIMOMN U INIOCKOCTH.
[lapamensHOe W LIEHTpaIbHOE NPOEKTHpPOBaHUE, H300paxeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapajuIeIbHOTO MpOeKTUpoBaHus. M3o0paxkeHue ¢Guryp B mapauieibHOM
MIPOEKIMHU. YTIBl C COHAIPABICHHBIMU CTOPOHAMM, YIOJ MEXAY MPSIMBIMU B
npocTtpancTBe. [lapaienbHOCTh IUIOCKOCTEN: MapalIeiabHbIE INIOCKOCTH, CBOMCTBA
napaJuleNbHbIX M1ockocTell. [IpocTeiire npocTpaHCTBEHHBIE (PUTYpPHI HA MIIOCKOCTH:
TETpa’ap, MAPAIUIEIETTUIIE], TIOCTPOCHUE CEUCHUM.

[leprieHIUKYISIPHOCTh TPSMOM M IUIOCKOCTH: TEPIIEHAMKYJISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NMPAMBIE ITapajUICIIbHBIE U MEPIECHINKYIISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPIIEHAUKYJIAPHOCTH MPSIMOU M IUIOCKOCTH, TEOPEMA O MPAMOM NEPIEHAUKYISIPHOU
mwiockoctd. OpTOroHanpHOE MpOEKTUpOoBaHWE. [lepneHAuKyNIssp W HAaKJIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT IPSMOM 10 IIJIOCKOCTH, MPOEKIIUS
¢urypel ~ Ha  TUIOCKOCTb. [leprieHIUKYJISIPHOCT  TUIOCKOCTEM: IIPU3HAK
NEPIEHANKYJIIPHOCTU IBYX IUIOCKOCTEN. Teopema o TpEX NepneHIUKYIIApax.

Yrabel B IPOCTPAHCTBE: YIOJI MEXKY MPSIMOM U IIJIOCKOCTBIO, ABYTPAHHBINA YIOJI,
JIMHEWHBIA YroJl IBYTPaHHOTO yriia. TpEXTrpaHHbIi U1 MHOTOrpaHHble yribl. CBOKCTBA
IJIOCKMX YIVIOB MHOTOTrpaHHOro yria. CBOWCTBa IUIOCKMX W JIBYTPaHHBIX YTJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB U CUHYCOB JIJII TPEXTPAHHOTO yTJa.

MHororpaHHuK#

Buapl MHOrorpaHHukoB, pa3BEPTKa MHOrorpanHuka. IIpusma: nN-yroapHas
npu3Ma, npsiMas ¥ HaKJIOHHAs NpPU3MbI, OOKOBas U MOJHAs MOBEPXHOCTh IMPHU3MBI.
[Tapannenenunen, NpAMOYTrOJIbHBIA MapaJUieNienuIen] U ero cBorucTBa. Kparuaiimme
IyTH Ha MTOBEPXHOCTU MHOTOrpaHHuka. Teopema Ditnepa. [IpocTpancTBeHHast Teopema
[Tudaropa. [Mupamuna: N-yroiapHas nupamMuja, MpaBUIbHAS U yCEUEHHAST MUPAMUIBI.
CpoiictBa p&6ep u OOKOBBIX TpaHel mpaBWiIbHON mnupamuabl. [IpaBunbHbIE
MHOTOTPAaHHUKHW: TIpaBWIbHAs NpU3Ma W TMpaBWIbHAsA NUpaMula, NPaBUJIbHAS
TpeyroJibHasi MTUpaMKIa U PaBUIbHBINA TeTpasap, Kyo. [IpeacraBienne o npaBUiIbHbBIX
MHOT'OTPAaHHMKAX: OKTAdIP, JOAEKAdAP U UKOCAIP.



Brruncnenue 31€eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. [Tnomans
OOKOBOl TMOBEPXHOCTH U TOJHOW TOBEPXHOCTH TMPSMOM TPHU3MBI, IUIOIIATh
OCHOBaHMi1, TeopemMa 0 OOKOBOW MOBEPXHOCTU HpsIMON mpu3mbl. Ilnomans 60KoBOH
MOBEPXHOCTH U TOBEPXHOCTH TPABWIBHONW MHpPAMUJBI, TeopeMa O IUIOIAIu
YCEUEHHOU TTUPAMU/IBI.

CummeTpuss B~ NOPOCTPAHCTBE.  DJIEMEHThl  CUMMETPUHM  MPABUIIBHBIX
MHOTOIrpaHHUKOB. CUMMETpUSi B TPAaBWJIBHOM MHOTOTPAaHHUKE: CHMMETpUS
napajjiesienunena, CUMMETPUS NPaBWIbHBIX MPHU3M, CHUMMETpPHUS MpPaBUIHHOU
UPAMUJIbIL.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpbl KOJJIMHEApHbIE, COHANPABICHHbIE M IMPOTHUBOMNOJIOKHO HaIpaBICHHbIE
BEKTOpBl. PaBeHCTBO BEKTOpOB. JIEMCTBUS C BEKTOPAMHU: CIIOKEHUE W BBIYUTAHHE
BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha uucio. CBoilcTBa
CloXeHHus BeKTopoB. (CBOWCTBa YMHOXEHMST BekTopa Ha uyucino. [lonstue
KOMILUTaHAapHbIe BEKTOpbl. IIpu3Hak KoMIUTaHApHOCTH TpEX BeKTOpoB. IlpaBuio
napauienenunena. TeopemMa O pa3lokKEHUH BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BeKTOopaM. lIpsmoyrosipHass cucremMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTsl
BeKTOpa. CBA3b MEXy KOOpAUHATAMHU BEKTOPA U KOOPAMHATAMU TOYEK. YTOJ MEXKIY
BekTOopaMu. CKalsipHOE IPOU3BEAECHUE BEKTOPOB.

11 KJTACC
TeJsia BpaimeHus

[loHsATHA:  UMIMHAPHUYECKAass  NOBEPXHOCTb, KOHUYECKAs  IOBEPXHOCTb,
cepuueckas MOBEPXHOCTh, OOpa3yollye MoBepXHOCTe. Tena BpallleHus: LUIUHAD,
KOHYC, yCEUYEHHBI KOHYyC, cdepa, map. B3aumHoe pacnonoxenue chepbl u
IJIOCKOCTH, KacaTellbHasl IUIOCKOCTh K cdepe. M300pakeHune Ten BpallleHUs Ha
iockocT. Pa3Béprka nununapa u konyca. Cummetpust chepsl U mapa.

O0béMm. OcHoBHBIE cBo#cTBa 00BEMOB Ten. Teopema 00 o0OBEME
IPsIMOYTOJILHOTO Mapaienenuneaa u cieactBus u3 He€. O0bEM MpsAMON U HAKJIOHHOU
IPU3MBbI, HWJIMHIPA, MUPaMUIbl U KoHyca. OOBEM 11apa v 1apoBOro CETMEHTA.

KomOuHanuu Tten BpailleHUs W MHOrorpaHHukoB. [lpu3sma, BhucaHHas B
HWIMHJpP, ONUCaHHasi OKojo nminHiapa. [lepecedenue chepsl u mapa ¢ MIOCKOCTHIO.
Kacanue mapa u cdepbl miockocTbio. [IoHsTHE MHOrOrpaHHHKA, OMUCAHHOTO OKOJIO
cdepsl, chepbl, BHUCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAILICHUS.

[Inomans MOBEPXHOCTH IWIMHJIpA, KOHyca, IUIOWAns chepbl M €€ yacTeil.
[Tono6ue B mpoctpancTBe. OTHOIIEHUE 00BEMOB, TUIOMIAACH TTOBEPXHOCTEH MO J00HBIX
¢uryp. I[IpeoOpazoBanue momoOusi, romoTeTus. PemieHue 3amad Ha MIIOCKOCTH C
HCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.



[TocTpoeHre ce4eHHil MHOTOTPAaHHUKOB W TEJN BpAILLEHUS: CEYEHUS LWIMHIApA
(mapajuienbHO U NEPHEHANKYISIPHO OCH), CEYEHHUs KOHYyca (MapasuiesibHble OCHOBAHUIO
Y MPOXOJSAIINE Yepe3 BEPILINHY), CEUEHHS Iapa, METOAbI IOCTPOCHUS CEUEHHI: METOT
CJIEA0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO IIEPEHOCA CEKYLIEN TIIIOCKOCTH.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B npoctpaHcTBe. Onepaiuu Haja BeKTOpamH. BeKTopHOE yMHOKEHHE
BEKTOpOB. CBOMCTBAa BEKTOPHOTO YMHOXEHUS. [IpsAMoyronbpHas cuctemMa KOOpAHHAT B
npoctpaHcTBe. Koopaunatel Bektopa. Paznoxkenue BekTopa o 6a3ucy. KoopaunarHo-
BEKTOPHBIA METOJI IPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBikeHus: mpoctpancTBa. OToOpakeHus. JIBMXKEHHUS] M PaBEHCTBO (UTYp.
OO6mue cBoiicTBa ABMKEHUI. BUbI IBM>KEHUI: TapaJlJIeNIbHBINA TEPEHOC, LIEHTpalbHas
CUMMETpUs, 3€pKajibHas CHMMETpPHs, MOBOPOT BOKpYyr mnpsmoil. IlpeoOpazoBanus
nono6us. [psimas u cdepa Ditnepa.

IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YITJAYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

1) rpaxaanckoe BOCIMTAHKE:

c(hOpPMHUPOBAHHOCTh TPAXKTAHCKON MO3UIIMN OOY4YaIOIIEerocsi Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHa POCCHICKOT0 OOIIECTBA, MPEACTABICHHE O MAaTEMaTUYECKUX
OCHOBax  (PYHKIMOHMPOBAHUS  PA3JIMYHBIX  CTPYKTYp, SBICHHUM, TMpoOIEAYp
IPaKIAHCKOTO 00IIecTBa (BEIOOPHI, OMTPOCHI U JPYTO€), YMEHUE B3aUMOCHCTBOBATH C
COIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUH C UX (DYHKIUSIMHU ¥ HA3HAYCHUEM;

2) naTpuoTHYECcKOE BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaKIAHCKON HMACHTUYHOCTH, YBaXKEHUS K
NPOLLIOMY M HACTOSIIEMY POCCHICKOW MaTEMAaTHKH, LIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCUUCKUX MATEMAaTUKOB M POCCUUCKOM MaTEMAaTUYECKOM IIKOJIBI,
WCIIOJIb30BAaHUE OTUX JOCTIDKCHWH B JAPYrHMX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHWE JYXOBHBIX IIEHHOCTEH POCCHICKOTO Haponaa, CcPOpMHUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOrO MOBEICHMS, CBS3aHHOIO C MNPAaKTUYECKUM
MIPUMEHECHUEM JIOCTHXKEHUM HAYKU U JIESITEIBHOCTBIO YUYEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIYIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:



ACTETUYECKOE OTHOLIEHHWE K MHpPY, BKJIKOYAs JCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/lad, PEHICHU, PacCyXICHUN, BOCIPUUMYHBOCTD K
MaTE€MaTUYECKUM aCleKTaM Pa3jIuvHbIX BUJOB HCKYCCTBA;

5) puzuyeckoe BocMTAHME:

c(hOpMHUPOBAHHOCTh YMEHHMS NMPUMEHATh MAaTeMAaTUYECKHE 3HAHUS B MHTEpecax
3I0pOBOT0 U 0€30MacHOro o0pasza KU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0pOBbIO  (30pOBOE MNHUTaHUE, COAJAHCUPOBAHHBIA PEXHM 3aHATUA W OTIbIXA,
peryisipHas (u3uyeckas aKTUBHOCTh), (U3HUYECKOE COBEPIIEHCTBOBAHUE MpU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBLHOM AEATEIbHOCTHIO;

6) Tpy0oBOE BOCIUTAHME:

TOTOBHOCTB K TPYAY, OCO3HAHHE LIEHHOCTH TPYIOII00MS, UHTEPEC K Pa3IMYHbIM
chepam mpodecCUOHAIBHOW JAESATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€
IOPUJIOKEHUSIMU, YMEHHME COBEpIIATh OCO3HAHHBIA BBIOOp Oynyiiel npodeccuu u
peann30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIAHBI, TOTOBHOCTH M CIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEHM KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEUICHUH MPAKTUYECKUX 3a]1a4 MaTEMAaTUYECKON
HaIPaBJIECHHOCTH;

7) 3K0JIOTHYECKOe BOCIIMTAHHE:
c(hOpPMHPOBAHHOCTH IKOJIOTUYECKON KYJIbTYpPbl, MOHUMAHUE BIUSHUS COITUATBHO-

SKOHOMHUYECKUX TMPOLECCOB Ha COCTOSHUE TNPHUPOJAHOM U COLMAIBHON Cpepbl,
OCO3HaHWE TJIOOAIBHOIO XapakTepa »HKOJOTMYECKUX Npo0sieM, OpUEHTauus Ha

MpUMEHEHNE MATEMaTUYECKUX 3HAHUMW NJIsi PEIICHUs 3a/lady B 00JacTH OKPY’KaroIlIeH
cpedbl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKHM HX BO3MOXKHBIX MOCIEICTBUU IS
OKPYKaIOIIEU CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:
c()OPMHPOBAHHOCTh ~ MHUPOBO33PEHHUSA, COOTBETCTBYIOIIETO  COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHON MPAKTUKH, MOHUMAHHE MATEMaTHYECKOMN

HayKd Kak c(epbl YeTOBEUYECKON NEATebHOCTH, ITAloB €€ Pa3BUTHS M 3HAYUMOCTH

JUISL Pa3BUTHUSl IIMBUJIM3ALIMM, OBJIAJCHHUE S3bIKOM MaTEeMaTUKU W MaTEMaTUYECKOH

KyJIbTYpOHl KaK CpPeJCTBOM MO3HAHUSI MHPA, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U

MCCJIEI0BATENbCKYIO I€SITEIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTebHbIE YHMBePCAJIbHbIE YUeOHbIe el CTBUSA

ba3oBble 1oruyeckue 1eMcTBUA:

BBISIBIIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE MNPU3HAKM MaTeMaTHYECKUX
OOBEKTOB, MOHATUI, OTHOUIEHUH MEXIy MOHATHIMH, (HOPMYyIUpOBATH OINpEeIeHuUs
MOHSTHN, YCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KIACCU(PUKALWU, OCHOBAHMS IS
0000IIEHNS U CPaBHEHUSI, KPUTEPHUH ITPOBOAMMOTO aHAIN34;



BOCIIPUHUMATB, dbopMynupoBaThb 17} peoOpa3oBHIBAThH CYKIEHUS:
YTBEPAMUTENbHBIE U OTPULATENbHBIC, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTUBOPEYHS B
(dakTax, MaHHBIX, HAONIOACHUSX U YTBEPXKICHUAX, MpeiaraTb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

Jenarb BBIBOABI C HCIOJB30BAHMEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHUI 0 aHAJIOTUU;

MPOBOJUTH CAMOCTOSITEIBHO JOKAa3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPXKICHUM
(npsiMble ¥ OT MPOTHBHOTrO), BBHICTpaMBaTh apryMEHTAIMI0, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIbI;

BBIOMPATH CIIOCOO pelIeHus y4eOHOM 3a1a4uu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
penieHusi, BbIOMpaTh HanboJiee MOAXOJAUIMI C YUETOM CaMOCTOSITENBHO BBIJIEIEHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHl KAK HCCJENOBATEIbCKUM HHCTPYMEHT MO3HAHUA,
(opMynHpOBaTH BOMPOCHI, (DUKCUPYIOLIKME MPOTUBOPEUUE, NPOOJIEMY, YCTAHABIUBATh
HUCKOMOE M JaHHoe, (OpMHpPOBATH THIOTE3Y, APryMEHTHUPOBATH CBOK MO3HUIIHUIO,
MHEHUE;

IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBINA 3KCHEPUMEHT, UCCIEAOBAHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4YecKOro OO0ObEeKTa, SBIEHHUA, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMHU, SIBJICHUSIMHU, IPOLIECCAMU;

CaMOCTOSTENIbHO (OPMYIMPOBATh OO0O0OIIEHNS W BBIBOABI IO pe3yJbTaTaM
NpOBEAEHHOIO HAOIOIEHNUS, UCCIIEI0OBaHMsl, OLEHUBATh JOCTOBEPHOCTh MOJYyYEHHBIX
pe3yJbTaTOB, BBIBOJIOB M OO0OIICHUI;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE MpOLECCa, a TaKXKe BbIIBUTaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHSIX.

Pabora c nndopmanueii:

BBISIBJIAITh AePUIUTHI MH(POpPMAIUMHU, AAHHBIX, HEOOXOAUMBIX Ui OTBETa Ha
BOIIPOC U JJIA PEHICHUS 3a]1auH;

BbIOMpATh MH(OpPMALMIO W3 MCTOYHUKOB PAa3IUYHbIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMALMIO PA3TUYHBIX BUJIOB U QopM
IIPEACTABIICHMUS;

CTPYKTYpUpPOBaTh HH(MOPMALIMIO, MPEACTaBIATh €€ B pa3IuyHbIX (Qopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATh HAJEKHOCTh MHPOPMALIMK MO CAMOCTOSITENHHO C(POPMYIHMPOBAHHBIM
KPUTEPUSM.

KoMMyHuKaTHBHBbIE YHHBepPCcaIbHbIE YYeOHbIe JeHCTBUS
Oomenue:



BOCIPUHUMATh U (OPMYIUPOBATH CYXJCHHUS B COOTBETCTBHU C YCIOBHUSIMU U
LEIIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIK TOYKY 3PEHHMS B YCTHBIX U
MMCbMEHHBIX TEKCTAaX, AaBaTh IMOSCHEHUS MO0 XOAY PEUICHUS 3a/1a4l, KOMMEHTHUPOBATh
IIOJIyYCHHBIN PE3YJIbTAT;

B XOZ€ OOCYXJE€HMs 3a/JaBaTb BOIPOCHI IO CYHIECTBY OOCYKIAE€MOW TEMBI,
poOJIEMBbl, pelIaeMOil 3a/1auu, BbICKA3bIBaTh UJEH, HALCICHHbIC HA MIOUCK PEIICHHUS,
COMNOCTABISATb CBOM CYXACHUS C CYXKJICHHUAMH JPYTUX YYaCTHUKOB JHAJIOTA,
oOHapyXUBaTh PA3JIMYME U CXOACTBO MO3UIHUI, B KOPPEKTHOH opMe HopMyIupoBaTh
Pa3HOIUIACHSI, CBOU BO3PAKEHUS;

IPENCTABIATh pE3yibTaThl PELICHUS 3aJadyM, SKCIEPUMEHTA, HCCIEHOBaHUS,
MIPOEKTAa, CaMOCTOSATEIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3ajad
MPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

COCTABJISITh IUIAH, aJTOPUTM PELICHMS 3aJa4yH, BHIOMpaATh CIOCOO peuieHus ¢
y4€TOM HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OPMAIIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

BJIaJICTh HaBBIKAMHU MMO3HABATEJIbHOU pe(dIEKCUN KaK OCO3HAHUSI COBEPIAEMBIX
JNEUCTBUNA W MBICIUTEIBHBIX MPOIIECCOB, WX PE3yJbTaTOB, BJIAAETh CIIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI MPOIIECCa U pe3yJibTaTa PEIICHUsT MaTeMaTUYeCKOM
3a/1a4y;

NpEeABUNIETh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTH NMPU PEHICHUU 3aJauH,
BHOCUTh KOPPEKTHUBBLI B JIESITEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBLCTB, JTAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa IIEJIM U YCIOBUSAM, OOBSCHATH MPUYUHBI
JOCTUKEHUS WIM HEAOCTH)KEHUS Pe3yJbTaTOB ACSATENbHOCTH, HAXOIAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

MOHMMATh M HCMOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM W WHIUBHIYaJbHOU
paboThI TP pEelICHUH y4eOHBIX 3a7a4, TPUHUMATh 11e7Th COBMECTHOMN JIeITeIIbHOCTH,
IJIAaHUPOBATh OPTraHU3alMI0 COBMECTHOW pabOThl, pacmpenessaTb BHUABI pPadoT,
JIOTOBapUBaThCs, OOCYX IaTh MPOLECC W pe3yJbTar paboThl, 0000IaTh MHEHHS
HECKOJIbKHX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (Qopmax paboTel (00CyxkaeHus, OOMEH MHEHUH,
«MO3TOBBIE TITYPMbD» M MHBIC), BHITIOIHATH CBOIO YacCTh PabOThI U KOOPIUHUPOBATH
CBOM JICUCTBUS C APYTUMHU YJIEHAMH KOMAaHJIbl, OLIEHUBATh KAYECTBO CBOETO BKJIAJa B
o0l  MOpPOAYKT MO  KpUTepusM,  CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.



INPEAMETHBIE PE3YJIBTATDBI

K koniy 10 kinacca o0yyaronuiicss HAyquTCs:
cBOOOIHO ONEPUPOBATh OCHOBHBIMH MOHITUSIMH CTEPEOMETPUU MPHU PEIICHUU 3a7a4
U TIPOBEJICHUH MaTEeMaTUYECKUX PACCYKICHUM;
NPUMEHSATh AKCHOMBI CTEpPEOMETPUU M CIEJACTBUS M3 HUX TMpPU PEIICHUU
reOMETPUYECKUX 3a]1aY;
KJIACCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHHE MPSIMBIX B MPOCTPAHCTBE, TIOCKOCTEH
B IIPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE;
cBOOO/IHO ONEPUPOBATh MOHATUSAMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEXKY MPSIMON U INIOCKOCTBIO;
cBOOO/IHO ONIEPUPOBATH MOHATUSIMU, CBI3aHHBIMHA C MHOTOTPAaHHUKAMHU;
cBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (TMpU3Ma, MUPAMHUA,
MPSAMOYTOJIbHBIN NTapaJljiesienunen, Kyo);
KJIaCCU(PUIIMPOBATH MHOTOTPAHHUKH, BEIOWpAsi OCHOBaHUS JUJIs Kilaccu(uKaIiumy;
CBOOO/IHO OIEPUPOBATh MOHATUSIMHU, CBSI3aHHBIMM C CE€YEHHEM MHOTOIPaHHHKOB
TUTOCKOCTBIO;
BBITIOJHATH MapajuiebHOe, EHTPAaTbHOE W OPTOrOHAJIBHOE MPOCKTHUPOBAHUE (PUTYD
HAa MJIOCKOCTb, BBIMOJIHATH U300paXkeHUs! GUTYp Ha IIIOCKOCTH;
CTPOUTH CEUYEHUS] MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJJaMH, BBIIIOJIHATH (BBIHOCHBIE)
IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYpP: BUJ CBEpPXY, COOKY,
CHH3Y;
BBIUMCIIATh TUIOIIATM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpU3Ma, MHUpPaMUIA),
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYII;
cBOOOIHO ONEpUPOBATH MOHATUSAMU: CHUMMETPHUS B NPOCTPAHCTBE, LEHTP, OChb U
TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI,
cBOOOHO OMEPHUPOBATHh MOHATUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpAMHATAM
B IIPOCTPAHCTBE;
BBITIOJIHATH IEHCTBUS HaJl BEKTOPaMH;
pemiath 3aJaud Ha J0Ka3aTeJIbCTBO MAaTEeMAaTUYECKUX OTHOLIECHUN M HaxOXKICHHE
Tr€OMETPUYECKAX BEIWYMH, TIPUMEHSAS W3BECTHBIE METOABI TMPHU  PEHICHUH
MaTeMaTHYECKUX 3a7a4 TMOBBIIIICHHOTO U BBICOKOTO YPOBHSI CIIOKHOCTH;
NPUMEHATh npocTeifimme pOrpaMMHbIE CpeacTBa u AJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI MTPHU PEIICHUH CTEPEOMETPUUECKUX 3a]1aY;
U3BJIEKaTh,  MpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH  MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha yepTexax H
PUCYHKaX;
NPUMEHATh TMOJYYCHHbIE 3HAHMS Ha NPAKTHKE: CpaBHUBaTh U aHAJIM3UPOBATH
pealibHble CUTYyallud, MPUMEHATh U3yUYEHHBIE MOHITHS B MPOIIECCE TTOUCKA PEIICHUs



MaTeMaTH4ecKu c(HOpPMYIUPOBAHHON MPOOIIEMbI, MOACIUPOBATH PEATIbHBIE CUTYALIUU
Ha SA3BIKE T€OMETPUHU, HCCIEAOBATh IOCTPOEHHBIE MOJIEIN C HCIOJIb30BAHUEM
TeOMETPUUECKUX TOHIATHA M TEOpeM, ammapara ajireOpbl, pemarb MPaKTHUYeCKHe
3a/1a4d, CBSI3aHHBIE C HAXOKJIECHUEM I'€OMETPUYECKUX BEIUYMH;

e HMETh NPEJICTaBICHUS 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUM KaK COCTaBHOU
yacTu (PyHJAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca o0yyaronuiicss HAyquTCs:

e CBOOOJHO ONEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C IIWIMHIPUYECKON, KOHUYECKOM
U c(hepruvecKOil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI MOTYYEHUS;

e OIEPUPOBATH MOHATHUIMU, CBSI3aHHBIMU C TE€JIAMH BpALICHUS: HIUIMHIPOM, KOHYCOM,
cthepoit u mapow;

e pacno3HaBaTh Tella BpalleHus (UUIUMHAP, KOHYC, cdepa U map) U OOBACHATH
CHI0COOBI MOTYYEHUSI TEJ BPaLCHMUS;

e KJAcCU(pUIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;

e BBIYUCIATH BEJIUYUHBI 3JIEMEHTOB MHOTOIPDAHHHUKOB U TEJ BpAlCHHs, O0BEMBI U
IJIOIIAM TOBEPXHOCTEN MHOTOIPAHHHUKOB U TEJ BPAILIEHUS], TEOMETPUUECKUX TEJ C
MpuMeHeHueM (popmy;

e CBOOOJHO OINEPUPOBATh MOHATUSIMH, CBSI3AHHBIMH C KOMOMHAIMSIMU TEJI BPALLEHUS
U MHOTOIPaHHUKOB: MHOTOTPaHHHMK, BIHCAHHBIA B cepy M ONMUCAHHBIA OKOJIO
cdepsl, chepa, BMcaHHAs B MHOTOTPAaHHUK WJIU TEJIO BPalllCHHUS;

e BBIYUCIATH COOTHOIIEHUS MEXAY IUIOMIAJAMH TMOBEpPXHOCTE M o0BEMaMu
ITOJIOOHBIX TEJI;

e Hn300paxkaTh M3ydaeMble (UTYPBHI, BBHIIOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH M3
PUCYHKOB TIPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BPAILLECHUS;

e W3BJEKATh, MHTEPIPETUPOBATH W  MpPeoOpa3oBbIBaTh  UHGOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha uYepTekax U
PUCYHKaX;

e CcBOOOJHO OMEPUPOBATH MOHITHUEM BEKTOP B IPOCTPAHCTBE;

e BBINOJHSATH ONEpallMy HAJl BEKTOpaMu;

e 3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e pemaTh IeOMETPHYECKHE 3aJaud Ha BBIYMCIEHUE YIJIOB MEXAY HNPSIMBIMH U
IJIOCKOCTSIMHM, BBIYHCJIEHUE PACCTOSHUM OT TOYKHM JIO IUIOCKOCTH, B IIEJIOM, Ha
IpUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPU PEIICHHH;

e CBOOOJHO OINEpPUPOBATH MOHSATUAMHM, CBA3AHHBIMHU C JIBM)KEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

e BBINOJHATH M300paKEHUsST MHOTOTPAHHUKOB M TE€J BPAIICHUS TMPH MapaljIeIbHOM
IIEPEHOCE, LEHTPAJIbHOM CHUMMETPHM, 3€PKAJIBHOW CHMMETPUHM, IPU MOBOPOTE
BOKPYT MPsIMOH, MpeoOpa3oBaHus o100us;



CTPOUTh CEUYEHUs MHOIOTPAHHUKOB M TEJl BpALICHUS: CEYEHUs LWIMHIpA
(mapajuienbHO M NEPHEHIUKYISPHO OCH), CEUYEHUs KOoHyca (mapaliesibHbIe
OCHOBAHMIO U MPOXOAIIUE YEPE3 BEPILINHY ), CEUEHUS 1Iapa;

UCIIOJIb30BaTh METOJbl MOCTPOCHUSI CEUCHMI: METO CJEAO0B, METOJI BHYTPEHHETO
IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYIIEeH MITOCKOCTH;

JIOKa3bIBATh FTEOMETPUYECKHE YTBEPKICHHUS;

MPUMEHSTh TeOMEeTpUYeckre (akThl AN PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
IPEANoIaraloluX HECKOJIbKO I1aroB PEIICHHUs], €CIIM YCIOBUS IPUMEHEHHUS 3a]JaHbI
B SIBHOU W HESBHOM opme;

pemaTth 3aJa4d Ha JTOKa3aTeIbCTBO MATEMATHMYECKUX OTHOLIECHUN M HAXOXKICHUE
r€OMETPUYECKUX BEJIUYMH;

MPUMEHSATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE CHCTEMBbI
[P PELIEHUHU CTEPEOMETPUUECKUX 3a1a4;

NPUMEHSTh TOJIyYCHHbIC 3HAHUS Ha TPAKTUKE: CPaBHUBATh, aHAIM3UPOBATH M
OLICHUBATh pEajJbHbIE CUTYallMH, NPUMEHATh H3YyUYEHHbIE IOHATUSA, TEOPEMBI,
CBOMCTBa B IpoOLIECCE€ IOMCKA PEIICHUS MaTeMaTU4YeCKHu C(HOpMyIHpPOBAHHOM
MpOoOJIEMBI, MOJIETUPOBATH PEAJIbHBIE CUTYAIIMU Ha SA3bIKE T€OMETPUH, UCCIIEOBATh
IOCTPOEHHBIE MOJEJIH C HWCIIOJIb30BAHUEM TI'€OMETPUYECKHX IOHATHI M TEOpEM,
anmapara ajireOppl, peliaTh MPaKTHUYECKHWE 3aJauyM, CBA3aHHbIE C HAXOXKICHUEM
r€OMETPUYECKUX BEJIUYMH;

MMETh NPEJICTABIEHNs 00 OCHOBHBIX 3Tamax pa3BUTUS I'€OMETPUM KaK COCTABHOM
4acTH (PyH/IaMEHTA Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LN (POBbLIE)
Konrpoabnsie IIpakruuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTesbHbIE PecypChl
padoThI padoTshI
https://lesson.edu.ru/902.3/10?class=10
1 BBenenue B ctepeoMeTpuio 23 1
5 BzaumHoe pacnonoxxeHue npsiMbIx B 6 1 https://lesson.edu.ru/902.3/10?class=10
MIPOCTPAHCTBE
3 [TapaniaenbHOCTh NPSMBIX U 3 https://lesson.edu.ru/902.3/10?class=10
IJIOCKOCTEN B IPOCTPAHCTBE
4 [IepnieHIUKYISAPHOCTD NPSMBIX U o5 https://lesson.edu.ru/902.3/10?class=10
IJIOCKOCTEN B MTPOCTPAHCTBE
: ? =
5 VItel 1 paccTosmis 16 1 https://lesson.edu.ru/902.3/10?class=10
https:/I .edu. 2.3/107class=1
6 MHOrOrpaHHHKH 7 1 ttps://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
7 BexTopsl B mpocTpaHcTBE 12
3 [ToBTOpenue, o6o0IIEeHNE U 5 1 https://lesson.edu.ru/902.3/10?class=10
cucTeMaTtu3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10
- 102 ) 0

[NPOT'PAMME



https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10
https://lesson.edu.ru/902.3/10?class=10

11 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3/iesioB U TeM duekTpoHHbIe (LN (POBbLIE)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpaMmblI Bcero o0pa3oBaTesbHbIE pecypchl
padoThI padoTshI
https://lesson.edu.ru/902.3/11?class=11
1 AHamMTHYECKasi TeOMETPHS 15 1
5 IToBTOpEHHME, 0000IIICHUE 1 15 1 https://lesson.edu.ru/902.3/11?class=11
CUCTEeMAaTH3alMsl 3HAaHHHA
https://I .edu. 2.3/11?class=11
3 OBBEM MHOTOrpaHHHKA 17 1 ttps://lesson.edu.ru/902.3/117class
https://I .edu. 2.3/11?class=11
4 Tena spamens 24 1 ttps://lesson.edu.ru/902.3/117class
5 [Tnomaau moBEpXHOCTH U 00BEMBI 9 1 https://lesson.edu.ru/902.3/11?class=11
KPYTJIBIX TET
https://lesson.edu.ru/902.3/11?class=11
6 JBro>xeHus 5
7 [ToBTOpenue, 060061IeHUE U 17 1 https://lesson.edu.ru/902.3/11?class=11
crucTemMaTu3aluvs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME



https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11
https://lesson.edu.ru/902.3/11?class=11

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OcHoBHbIE TIpaBUIIA
M300paXeHUs Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/FOIMGVRWHE

[ToHATHS cTepeomMeTpun: TOUKA,
npsimMasi, I0CKOCTb,
npoctpancTBO. OCHOBHBIE
npaBuiia H300paskeHus Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonaTus: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOIINECS
npsiMasi ¥ MJI0CKOCTB;
MOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

[TonsTus: nepecexaronecs
IIJIOCKOCTH, IIEpECEKaroecs
npsiMasi ¥ IIIOCKOCTb;
MOJTYIIPOCTPAHCTBO

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

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

buryp, HECYIIECTBYIOIINUX
00BEKTOB

MHororpanHuKH, H300pakeHHIe
NPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyiecTBYIOIIUX
00BEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUH U
MIEPBBIC CIECTBUS U3 HUX

AKCHOMEI CTCPCOMECTPHU U
MEPBBIC CIICACTBHA U3 HUX

https://m.edsoo.ru/IDKRAG603N

https://m.edsoo.ru/ZIP3R7L0Q2

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CJIEJICTBUS U3 HUX.
CriocoObl 3a1aHus IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/AQXIJXEDYR

10

11

N3obpaxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE MPOXOAT Yepe3 ux
pEbpa. U3o0paxkenue
nepeceyeHust MoJIy4YeHHbIX
mockocrel. PackpammuBanue
MMOCTPOCHHBIX ceueHnu Ppa3HbIMU
oBEeTaMn

N3o6paxkenune ceueHuit
MUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE TPOXOMSAT Yepe3 Ux
pé6pa. N3obpaxenue
NEPECCUCHUS MOJTYIYCHHBIX

https://m.edsoo.ru/EVUE9AZ7J

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

mockocrel. PackpaimmyBanue
HOCTPOCHHBIX CEUYCHUH Pa3HbIMU
L[BETaMHU

12

13

N3o0paxkenune ceueHmit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pe&o6pa. 3o0pakeHune
HepeceueHMs MOJTy4YSHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMU
[[BETaMHU

N300pakeHre ceueHuit
NUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIC MPOXOISAT Yepe3 UxX
pe&opa. N3o0pakeHune
nepecedeHsl MOTy4YeHHBIX
mockocrel. PackpammvBanue
MIOCTPOCHHBIX CEUCHHI Pa3HBIMH
[[BETaMU

https://m.edso0.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

14

15

Merton cieoB Uil MOCTPOEHUS
CeYeHNN

Merton cieoB Uisl MOCTPOEHUS
ceueHnii. CBOMCTBA nepecedeHnit
IPSIMBIX U IIJIOCKOCTEN

https://m.edsoo.ru/1JO0N3100

https://m.edsoo.ru/DDABJTC2N

16

Merton cieoB Ui HOCTPOSHHUS
ceyeHuil. CBolCTBa epeceyeHni
IPSIMBIX U IIJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoenue ceuenunii B
nupamujie, Kyoe mo TpéM Toukam

https://m.edsoo.ru/HFW6370QDR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR

Ha péOpax. Co3maHne BEBIHOCHBIX
YepTexei U 3aluch I11aroB
HOCTPOCHHSI

18

IToctpoenue ceuenuii B
nupaMuie, Kyoe mo TpéM Toukam
Ha pé0pax. Co3maHne BHIHOCHBIX
YepTeKeil U 3aluCh 1Iaros
MOCTPOCHHSI

https://m.edsoo.ru/L62FFLCBW

19

IToctpoenue ceuenuii B
nupaMuie, Kyoe mo TpéM TouKam
Ha péOpax. Co31aHne BEBIHOCHBIX
YepTEKei U 3alUCh 11aroB
MOCTPOCHHSI

https://m.edso0.ru/JIAQINZCX

20

IToctpoenue ceuenuii B
nupamue, Kyoe rmo TpéM TouKkam
Ha péopax. Co3naHne BHIHOCHBIX
YyepTexel U 3amuch 11aroB
MOCTPOCHHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHME TUITAHUMETPUN:
Teopema 0 mTpONOPLMOHATBHBIX
otpeskax. [lomobue
TPEYrOJIbHUKOB

https://m.edsoo0.ru/L3FYZLILR

22

IToBTOpEHME IIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYEHMSX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IIJIJAHUMETPUHU U CTEPEOMETPUHI

https://m.edso0.ru/TP9F3DVV1

23

KonTtponbnas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLE09SZ1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1

24

25

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpeuuBaroiyecs npsmele.
[Tpu3Haky CKpEIIUBAIOIINXCS
npsmbix. [lapansenbHbie npsMbie
B [IPOCTPAHCTBE

Teopema o CyliecTBOBaHUH U
€MHCTBEHHOCTH MPSMOi
napasuleibHON JaHHOW MPSMOM,
MPOXOJIAIICH Yyepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKaIllel Ha
JlaHHOM npsiMoit. JlemMma o
MEePECCUCHHUH MapauUIeIbHBIX
MPSIMBIX IJIOCKOCTHIO

https://m.edso0.ru/TYO90QBHKY

https://m.edsoo.ru/CYUQMU9K?9

26

27

28

29

[TapamienbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapayeabHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

[TapannensHoe NPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA

napaIeIbHOTO TPOSKTHPOBAHUSI. 1
N3o06paxkenue pazHbIx puryp B
HapaJyIeIbHON MPOEKIINH

lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMH. 1
VYron Mexay NpsMbIMU

33.2[2[‘{1/1 Ha JOKa3aTCJIbCTBO U

HCCICI0BAaHUC, CBA3AaHHBIC C 1
PacCIioJIOKCHUEM IIPAMBIX B

https://m.edsoo.ru/TRPMZB3MZ

https://m.edsoo0.ru/03GR50WZV

https://m.edsoo.ru/Z5FPAGSHI

https://m.edsoo.ru/7W31COFG6



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6

IIPOCTPAHCTBE

30

[TonsiTHs: MapayIeNbHOCTh
IIPSIMOM U INIOCKOCTH B
npocrpasctse. [Ipusnak
[apaJUIEIbHOCTH IPSIMOU U
miockocTH. CBolicTBa
[IapaJUIEIbHOCTH MIPSIMOU U
IJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3agaun Ha
BBIYMCJICHUC U NJOKAa3aTCIbCTBO,
CBSI3aHHBIE C [1APAUIEIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEHN B
MIPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

IToctpoenue ceuenus,
IIPOXOJSILETO Yepe3 JaHHYI0
MPSIMYIO Ha 4epTexKe U
MapajjIeJIbHOTO APYTroH IPsIMOA.
Pacuér oTHOLIECHMH

https://m.edsoo.ru/1PO6R5839

33

[TapannensHast npoekuus,
MPUMCHCHHUEC IJId MOCTPOCHUA
cedeHuil kyda u
napayutenenunena. CpoicrTsa
napajuleJenune1a u Ipu3Mbl

https://m.eds00.ru/930T7FLSK

34

[TapannenbHbIE IIIOCKOCTH.
[Tpr3Haky napamiebHOCTH ABYX
MJIOCKOCTEM

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 nmapaieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He

https://m.edsoo0.ru/2WG4W4XNO



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO

MPUHAJICIKALLYIO TAHHOMN
IUIOCKOCTH U CJIE/ICTBUS U3 HEE

36

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapayuieIbHOCTH
NPSMBIX TIEpECEUCHUS TPU
nepeceyeHn  JBYX
napajieNIbHbIX MIIOCKOCTEN
TpeTbeit

https://m.eds00.ru/3KIKV3ROG

37

38

CaolicTBa napamieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
napajuIeNIbHBIX MPSMBIX,
3aKITFOUEHHBIX MEXKTY
napauleIbHBIMU IUIOCKOCTSIMU; O
nepecedeHu  MPsSMON C IBYMSI
napauIeIbHBIMU IUIOCKOCTSAMHU

[ToBTOpenue: Teopema [Mudaropa
Ha TUIOCKOCTH

https://m.edso0.ru/QLA4PYRAT

https://m.edsoo.ru/9VJZIWC6J

39

40

41

[ToBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa ky0a u
OPSMOYTOJIBHOTO
napaJuleenumneaa
Brruucnenue JuiMH OTPE3KOB B
KyOe 1 psIMOYTOJIbHOM
napaenenumnee

https://m.edsoo.ru/Z6ENNNT5D

https://m.edsoo.ru/HYNIQ785Q

https://m.edsoo.ru/FZBZVVPOEC

42

[lepneHAUKyYISIPHOCTD MIPAMOMN U
miockoctH. [Ipru3Hak
NEPHEHIUKYJIAPHOCTH IIPSIMOM U
IIJIOCKOCTH

https://m.edsoo.ru/ISFBHOGG3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3

43

[IeprieHIUKYIAPHOCTD NPAMOU U
miockocTH. [Ipusnak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IJIOCKOCTH

https://m.edso0.ru/K38BG3I1ZH

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOI,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHUKYIJIIPHON K INIOCKOCTU

https://m.edsoo.ru/\WF3MTS4E5

45

ITnockoctu n
HEPIEHINKYIAPHBIE UM IIPSIMBIE
B MHOT'OTpaHHUKAX

https://m.edso0.ru/OKTGKHNSI

46

47

48

49

ITnockoctu n
HNEPIEHINKYIAPHBIE UM IIPSIMBIE
B MHOFOFpaHHI/IKaX

[lepieHauKyIIAp ¥ HAKJIIOHHAS.
[TocTpoenne neprneHuKysapa u3
TOYKH Ha MPSIMYIO

[leprieHauKyNIAp ¥ HAKIOHHAS.
[TocTpoeHue nepneHaNKyIsIpa u3
TOUYKH Ha MIPSIMYIO

Teopema o Tpéx
NeprIeHIuKysapax (mpsmas u
oOpatHast)

https://m.edsoo.ru/S1VOAWIW3

https://m.edsoo.ru/KIP9L4ZCX

https://m.edsoo.ru/211TUD45PR

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx
neprneHuKyspax (mpsmas u
oOpatHast)

https://m.edsoo.ru/IPCG564WN

51

VYron MCKAY CKPCIINBAOIIUMUCA

https://m.edsoo.ru/K4EHQ3EQE



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E

MMPpAMBbIMHA

52

53

[Touck neprneHIuKyIsIpHBIX
IPSIMBIX C TIOMOLIBIO
NEPIEHIUKYIIPHBIX MIOCKOCTEN

OpTtoroHanbHOE IPOEKTUPOBAHKE

https://m.edsoo.ru/EBYVPSMSI

https://m.edso0.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IIPABUJIBHOW NTUPaMUbI
C IMMOMOIIBIO OPTOTOHAIIBHOM
HPOEKLUH

https://m.edsoo.ru/F5ZMOA1AE

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOW NTUPaMUIbI
C IIOMOILBIO OPTOTOHAIBHOU
IIPOEKLIAN

https://m.edsoo.ru/T50FUDOQOJ

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[I;mockocTn cummerpuit B
MHOTOTpaHHHKaX

https://m.edsoo.ru/N77K7ZM8K

57

58

59

IIpu3Hak neprneHauKyIIpHOCTH
IIPSIMOM M TNIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

IIpaBuUIBHBIE MHOTOTPAHHUKH.
Pacuér paccTossHUHI OT TOYKH 10
IIJIOCKOCTH

[IpaBUiIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTossHMI OT TOYKH 10
IIJIOCKOCTH

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ

https://m.eds00.ru/TISUOWZTH

60

CrniocoObl 0nyCTUTh
MEPIECHAUKYIISPBL: CHMMETPHUS,

https://m.edsoo.ru/DHFUCBWOG6



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6

CIBUT TOYKH I10 NTapaJLIEIbHON
pAMO

61

62

63

64

CnBur no HenapamieabHON
IIPSIMOM, U3MEHEHHE PACCTOSIHUI

KoHntposbHas pabora "B3aumuoe
pacrosoKeHUe MPSMbIX U
IJIOCKOCTEM B IpOoCTpaHCTBE"

[ToBTOpEHME: yroa Mexay
HOPSMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOIBHOM
TPEyrojibHUKE, TeoOpeMa
KOCHHYCOB

[ToBTOpEHME: yroa Mexay
CKPELIMBAIOIMMUCS MIPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/9OANVFE9E

https://m.edsoo.ru/JW5UZNN8J

https://m.edso0.ru/SKORHWDFQ

https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuueckue MeToabl
BBIYHCIICHUS] YTJIa MEXKTY
MPSIMBIMU B MHOTOT'PaHHHUKAX

https://m.edsoo.ru/3U40237CK

66

67

68

JIByrpannbiii yroa. CBoiCTBO
JMHEHHBIX YTJIOB JIBYTPAaHHOTO
yria

[TeprieHauKyIApHBIE IIOCKOCTH.
CBolicTBa B3aUMHO
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN

[Ipu3Hak nepneHIuKyJIIpPHOCTH
IJIOCKOCTEM; TeOpeMa O MPsIMOM
IIEPECEUCHUS ABYX IIOCKOCTEN

MEPIIECHIUKYISIPHBIX TPEThEU

https://m.edsoo.ru/8H4CYFABO

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQ43F



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F

IIJIOCKOCTH

69

[IpsamoyronbHbIH
napasuieNienumnen; Kyo;
U3MEPEHMs, CBOMCTBA
PSIMOYTOJIBHOTO
napajuiejenumneia

https://m.edsoo.ru/K99DBNDAW

70

71

72

73

74

75

Teopema o AuaroHayiu
MPSMOYTOJIBHOTO
napasulesienuIieia v CJIeICTBUE
U3 Hee

CrepeomMeTrpuueckue u
MPUKIIAIHBIC 33/1a4H, CBSI3aHHbBIC
CO B3aUMHBIM PaCIOJIOKEHUEM
MPSIMBIX U TJIOCKOCTH

HOBTOpeHI/IeZ CKpCHIMBArOIIHECs
MpsAMBbIC, ITapAJIJICIIBHBIC
IJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OIrpaHHHUKax

[Tapa mapasienbHBIX IOCKOCTEH
Ha CKPEIMBAIOIIMNXCS MPSIMBIX,
paccTosiHUE MEXKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaIHSIX

PaccrosiHue OT TOUKH 10
IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM J10 IIJIOCKOCTH
Brruucnenue paccTosHAN MEXTY

CKPEIINBAIOIIUMHUCS MIPSIMBIMU C
MIOMOUIBIO NEPIIEHANKYIIPHON

https://m.edsoo.ru/EST10AD6I

https://m.edsoo.ru/4TBYU36HZ

https://m.edsoo.ru/TL947D6WK

https://m.edsoo.ru/YFWZTQREN

https://m.edsoo.ru/MWV5GN48EIM

https://m.edsoo.ru/SW9VI1IHMD



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD

IIJIOCKOCTH

76

TpéxrpanHblil yroJ, HEpaBeHCTBA

AJId TPCXT'PaHHBIX YIJIOB.
Teopema [Iudaropa, Teopemsr
KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIJIa

https://m.edsoo.ru/SXGHNLQA4J

77

78

DIeMeHTHI ChepruIeCcKOi
TEOMETPUH: T€OAC3NUECKUE
JUHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrosHus"

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/IRTWZ59YU

79

CucreMmaru3anys 3HaHUH
"MHOrorpaHHuK 1 €ro
31€eMEHTHI"

https://m.edsoo.ru/VC3UOAK3B

80

81

82

[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamua
ITpusma. IIpsimMast u HakIOHHAs
npusMsl. [IpaBunbHas npusma
[Ipssmoit napannenenunen,
IIPSIMOYTOJIBHBIN
napauenenunes, Kyo

https://m.edsoo.ru/J3R0247EQ

https://m.edsoo.ru/JNDHOOSEQ

https://m.edsoo.ru/L8803LZGS

83

BrInmykiibie MHOTOIpaHHUKU.
Teopema Ditnepa

https://m.edso0.ru/B4TOMDU1D

84

85

BBIHYKJ'ILIC MHOT'OT'paHHUKHU.

Teopema Ditnepa. [IpaBunbHbie U

MOJTYTIPABUIIbHBIE
MHOTOTPaHHUKH

KonTponbHas padora

https://m.eds00.ru/QOMX9GA1S

https://m.eds00.ru/3N52B3TEM



https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM

"MHororpanHukm"

ITousrue BEKTOpaA Ha IMJIIOCKOCTHU

86 1 https://m.edsoo.ru/LRBSE3B09
U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL8

88 Pa3zHoctb BekTOpOB 1 https://m.edsoo.ru/5SHBMZ1POH

89 [TpaBuno mapasuienenurena 1 https://m.edso0.ru/XS6AN7LA2

90 YMHOXEeHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR
PassoxeHre BeKTOpa 1Mo 6a3ucy

91 TPEX BEKTOPOB, HE JISKAIIUX B 1 https://m.eds00.ru/U760IDCTG
OJTHOH TIOCKOCTH

92 CkansipHO€ NpOU3BEICHUE 1 https://m.eds00.ru/JZ46VNC71
B

93 PIHCIICHHE YT MERAY 1 https://m.edsoo.ru/lU5196UQP
BEKTOpPaMH B IIPOCTPAHCTBE
n .

94 POCTCHTITHE Sajtamu © 1 https://m.edso0.ru/FIXV79T8B
BEKTOpaMH
I .

95 POCTCHITNE safatit ¢ 1 https://m.edsoo.ru/lJCWURNGO01
BEKTOpaMH
I .

96 POCTCHIIHIE safatit ¢ 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMU
n .

97 POCTOHITITHE Sajtamm © 1 https://m.edsoo.ru/P3W8WZZSY
BEKTOpaMH
00606

98 © HjeHHe 1 CHETEMATHSAtI 1 https://m.edso0.ru/ECRMXSNM3
3HAHUU
00606

99 ODUICHIE 1 CHETEMATHAMIT 1 https://m.edso0.ru/XXBTFPSWL
3HAHUU

100 Wrorosast KoHTpoJIbHASA paboTa https://m.edsoo.ru/SFGPDWNKO

101 HtoroBast kKoHTpoJIbHAs paboTa https://m.eds00.ru/X3ZG8A6SO



https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

102

O00011IeHNE U CUCTEMATHU3ALUS
3HAHUI

https://m.edso00.ru/931AWXEK1

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBBHIE
n/n Tewa ypoxa Bcero Konrpoarueie  Ipakrueckue u3ydeHusi o0pa3oBaTeJbHbIC PeCypPChl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BEKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTH U B IpocTpaHcTBe”

2 Hosroperne Tembt "CKanﬂpHoe 1 https://m.edsoo.ru/M6JO60NJ7
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpEHUE TEMBI

3 "Boruncnenue yria Mexmay 1 https://m.eds00.ru/55KY41LVG
BEKTOpaMHU B IPOCTPaHCTBE"
[ToBTOpeHue TeMbl "YpaBHeHME

4 MPAMOM, MPOXOASAUIEH Yepe3 ABE 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE IOCKOCTH,

5 HOpMaJb, ypaBHEHHE MIIOCKOCTH 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
VYpaBHEHME IIIOCKOCTH,

6 HOpMaJlb, YpaBHEHHE IIIOCKOCTH 1 https://m.eds00.ru/541910WGX
B OTpe3Kax

7 BekropHoe npousBeneHue 1 https://m.edsoo.ru/NTYOG2APM

8 JIMHEIHEIC HEpABEHCTEY, 1 https://m.eds00.ru/54EQ7JQBE
JUHEIHOE IpOrpaMMUpPOBaHNE

9 HHHCFHHC HEpABCHCTEa, 1 https://m.edsoo.ru/\VPKWBB4AA
JIMHEWHOE TPOrpaMMHUPOBAHHIE

10 AHaIUTHYECKHE METOIbI 1 https://m.edsoo.ru/KHJ20M3PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

pacyéra yriia Mexxy NpsMbIMH B
MHOTI'OI'paHHHMKaxX

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMH B
MHOT'OTpaHHUKAX

https://m.edsoo.ru/DDXUUAIAS

12

13

dopmysa pacCTOSHUSA OT TOUKH
710 IJIOCKOCTH B KOOP/AMHATaX

HaxoxneHnue paCCTOHHI/Iﬁ oT
TOYKHU JO IINIOCKOCTH B KY6C

https://m.edso0.ru/SG451UUG1

https://m.edso0.ru/8V2N4X1L3

14

Haxoxnenue pacctostHuii OT
TOYKH JI0 IJIOCKOCTH B
MIPaBUJIbHON MHpaMuje

https://m.edsoo.ru/UZ15UU37F

15

16

KonTponbnas padota
"AHanutruyeckas reomeTpus”

Ceuenns MHOT'OI'PpaHHUKOB:
CTaHAAPTHBIC MHOTOTPAHHUKHU

https://m.edso0.ru/SNGILGHFEM

https://m.edso00.ru/219603NHQ

17

CeueHust MHOTOIpaHHUKOB:
METOJ CIE/I0B

https://m.edso0.ru/52XG02J5B

18

CeueHust MHOTOIPaHHUKOB:
CTaH/IapTHbIE TNIOCKOCTH,
nepeceyeHus NpsMbIX U
IJIOCKOCTEN

https://m.edsoo0.ru/CUP7TCPXQ

19

20

HapaJ'IJ'IeJ'ILHLIC MpsAMBIC U
IIJIOCKOCTH: ITapaJlJICIbHBIC
CCUCHU

[TapannenpHble IPAMBIE U
ILUIOCKOCTH: PaCUY€T OTHOLIEHUI

https://m.edsoo.ru/MM69MKRDP

https://m.edso0.ru/O71ROIJFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

[TapamiensHble IpsMBbIE U
IUIOCKOCTH: YIJIbl MEXY
CKPELIMBAIOILUMHUCS MPSIMBIMU

https://m.edso0.ru/26EPTM74A

22

[lepnenquKysipHBIE IPSIMBIE U
IIJIOCKOCTH: CTAaHAAPTHBIE Mapbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSMBIX, CHMMETPUN
MHOTOT'PaHHUKOB

https://m.edsoo.ru/YQUVT6EVZX

23

[IepnenquKysipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYISIPAX

https://m.edsoo.ru/HQIN20ZJP

24

25

26

27

28

[leprnieHIuKyNIpHBIE IPSIMbIE U
TIJIOCKOCTH: BEIYMCIICHUS JIJTUH B
MHOT'OTPaHHUKAX

[ToBTOpenue: miomaau
MHOTOYTOJEHUKOB, (DOPMYIIBI
JUIS TIIOIIA/ICH, COOOpaXeHHs
mog00us

[ToBTOpenue: miomaau
MHOTOYTOJbHUKOB, (DOPMYIIBI
JUTS TIIOIIA/ICH, COOOpaKeHHs
og00us

[ToBTOpenue: miomau
MHOTOYTOJEHUKOB, ()OPMYJIBI
JUTS TIIOIIAICH, COOOpaKeHHs
o 00us

IImomann ceuenuii
MHOTOTPAaHHUKOB: TUIOIIATU
MMOBEPXHOCTEH, pa3pe3aHus Ha

https://m.edsoo.ru/OWFAQ1A9J

https://m.edsoo.ru/FDRZ09G4X

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

https://m.edsoo.ru/HWHVENLOO

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

9acTH, COOOpaKECHHUSI TOT00MS

29

30

31

IImomanu ceuenunii
MHOT'OTPaHHUKOB: TIOIIAIN
IIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHUSI TOT00MS
KonTponbnas pabota
"I[loBTOpEeHNE: MHOTOI'PAHHUKH,
CEUEHUs] MHOTOTPaHHUKOB"

O0BéM Teira. O0beEM

IpsAMOYT'OJIbHOT'O
mapajiiCaCImIicaa

https://m.edsoo.ru/8H4ELYING

https://m.edsoo.ru/SSUW1WWV1

https://m.edsoo.ru/6UXGO0RC9

32

3ama4un 00 yaBOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPUCEKIIUU
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpHuuecKkue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuieNenuneaa

https://m.edsoo.ru/ODR6H6TQS

34

[IpuknagHeie 3a1a4n, CBI3aHHBIE

C BBIUHCIIEHUEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesienumneaa

https://m.eds00.ru/OSHTIOT1G

35

36

O0BEM npsMOit TPU3MBI

CrepeoMeTrpuueckue 3aJauy,
CBSI3aHHBIE C BBIYUCIIEHUEM
00BEMOB MPSAMON TPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

https://m.edsoo.ru/1D8HV54A9

37

[TpuknagHelie 3a1a4u, CBSI3aHHBIE

¢ 00bEMOM IPSIMOM TPU3MBI

https://m.edsoo.ru/QIl'Y C4F8I1U



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

38

Brruncnenmne o0bEMOB Tel ¢
MTOMOMUIBIO ONPeAeNIEHHOTO
uHTerpasa. O0bEM HAKJIOHHOM
MIPU3MBI

https://m.edsoo.ru/ON585060H

39

Beruncnenmne o0bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
unTerpana. O6bEM mupaMu/Ibl

https://m.edsoo.ru/2CJLCMKS8N

40

41

42

®opmyrna 00bEMa MUpPaMUIbIL.

OTtHomeHNe 00BEMOB TUPAMU]T C

O0IIKM YTiIoM

dopmyna 00bEMa MUPaMUIBL.

OrHolleHne 00HEMOB nupamMujg €

O0IIMM yTIIOM
CrepeoMeTpUyecKHe 3a1auH,
CBsI3aHHbBIE C 00BEMaMU
HAKJIOHHOMW MPU3MBI

https://m.edsoo.ru/AL3PODC9E

https://m.eds00.ru/3GOOAJRNY

https://m.edsoo.ru/7TR§RHWO7

43

CrepeomeTpuuecKue 3a1auH,
CBSI3aHHBIE ¢ 00BEMaMU
MTUPAMUJIBI

https://m.eds00.ru/SF480DTS6

44

[IpukiiagHeie 3aga4u 1o TeEMe
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON MPU3MBI

https://m.eds00.ru/9SF60YYVX

45

46

[pukinagHble 3312491 IO TEMe
"O0BEMBI TeN'", CBI3aHHBIC C
00BEMOM MTUPAMHU/TBI
[Tpumenenne o0BHEMOB.

Brruncienue pacCcTosHuA 10
IIIIOCKOCTH

https://m.edsoo.ru/Z4MZ27RMY

https://m.eds00.ru/I39CXO3CP



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

47

KonTponbras padota "O0béM
MHOTOIpaHHuKa"

https://m.edsoo.ru/XNWZSSJ7P

48

49

50

]_II/IJII/IHI[pI/I‘IeCKaSI IMOBCPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
IIOBEPXHOCTH

Humuaap. [psimoit kpyroBoii
umuaap. [nomanp
MMOBEPXHOCTU LIUIUHIPA
Konunyeckas moBepXHOCT,
o0pa3ymolire KOHUYeCKOn
noBepxHocTu. Konyc

https://m.edsoo.ru/7TDHKEHEG6

https://m.edsoo.ru/MAVWA4KY55

https://m.edsoo.ru/PVRE7THQ6Y

51

CeueHue KOHYCa TIOCKOCTHIO,
napajuieNIbHOM TIOCKOCTH
OCHOBAHUs

https://m.edsoo.ru/EOVSHALSL

52

VY ceu€HHbI KOHYC.
N3006paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

https://m.edsoo.ru/QVKWVDCTE

53

54

[Tnomaas 60kO0BOM TOBEPXHOCTH

U TIOJIHOM ITOBEPXHOCTH KOHYyCA

[Tnomaas 60kO0BOM TOBEPXHOCTH

U TIOJIHOM ITOBCPXHOCTHU KOHYCA

https://m.edsoo.ru/AWKB9E4NE

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
IMOCTPOEHUEM CEUEHU I
WIMH]IPA, KOHYyCca

https://m.edsoo.ru/QZVH5EXL9

56

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
MOCTPOEHUEM CEUEHU I

https://m.edsoo.ru/ AKF6PW62W



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

HWIAHAPA, KOHYCa

S7

58

[IpukiiagHele 3a1a4u, CBSI3aHHbIE
C UMJIMHIIPOM

[Ipuknagubie 3a1a9u, CBSI3aHHbBIE
C WIMHAPOM

https://m.eds00.ru/3429ZLHT5

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

62

Cdepa u map

[Tepecedenue chepsl U miapa ¢
wiockocThio. Kacanwue mapa u
cdepsl TIOCKOCThI0. Bua n
n300pakeHue mapa

[Tepeceuenue cdepsl U mapa ¢
mwiockocTho. Kacanue mapa u
chepsr ockocTh0. Bua n
n300pakeHue mapa

YpaBuenue chepsl. [Tnomanp
cdepsl 1 e€ yacte

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFSNB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

63

64

65

66

Cummetpus cdepsl U mapa

CrepeomeTpuueckue 3aa4u Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEpOi U 1IapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aa4u Ha
JI0KA3aTeJIbCTBO U BEIYMCIIEHUE,
CBSI3aHHBIE CO CEPOH U 1IapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

HpI/IKHaIlHLIC 3aga4u, CBA3aHHBIC

https://m.edsoo0.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9]



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J

co ctepoii u mapom

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYMCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPYKHOCTH, CTaHAapTHBIE
og00uUs
P e §) e

68 A3IMIHBIC KOMOHHAMHHI TeIT https://m.edsoo.ru/LE7933LXX
BpaIlleHUs 1 MHOTOTPAaHHUKOB
3 "T

69 VI TIO TEME e https://m.eds0o.ru/PHHL CGS4E
MMOBEPXHOCTH BpaIlCHUS
3 "T

70 AT TIO Tewle ~ T ea H" https://m.edsoo.ru/22WPBLTP9
HOBerHOCTI/I BpaHICHI/Iﬂ
K o "T

71 OITPOIILTIA PaboTa f nan https://m.eds00.ru/33W222M63
MMOBEPXHOCTH BpaIlCHUS
O05é a. Teopema 00

12 T’.. M IHIHEAP pem https://m.eds00.ru/1ZN2S6ZMO
00BEMeE TPSMOTO IIWIIHHAPA
Brraucienne 006EMOB TEII C

73 MTOMOIIIBIO OTIPEIETIEHHOTO https://m.edsoo.ru/ACTOMEMVF
unterpana. O6bEéM KoHyca
ITmowaau 0OKOBOI 7

74 fa 1 TIOTHOH https://m.edsoo.ru/ZYTK7P8B1
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaauu,

75 CBSI3aHHBIE C BEIYUCIEHUEM https://m.edsoo.ru/709VJYPSC
00BEMOB IIMITHH]IPA, KOHYCA
[IpukitagHele 3aqa4u 10 TEME

76 "O0OBEMBI U IUIOMIAINA https://m.edsoo.ru/QXEA9GPVB
noBepxHocTen Ten"
O0Bé apa a

77 PEM THIapa H LIapoBoro https://m.eds00.ru/NV\V6ONBVZX

cektopa. Teopema 00 00bEMeE



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

78

79

80

81

mapa. [lnomans cdepsr.
CrepeoMeTpUUeCKUE 3a/1a4H,
CBSI3aHHBIC C BBIYMCIICHUECM
00BEMOB 111apa, IapoBOro
CerMEHTa U IIapOBOr0 CEKTOpa

[Ipukiiagueie 3aga4u 10 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM IT1apa U IJIOMIAIBI0
cdepbl. COOTHOLIEHUS MEKIY
IJIOIIAASIMU MTOBEPXHOCTEN U
00BbEMaMH MMOTOOHBIX TEII

[TonoOHEBIE TENa B MPOCTPAHCTBE.
N3menenne o6béMa npu
noaoouu. CtepeoMeTpuIecKue
3aJIa4yM, CBI3aHHbIC C
BBIYMCIICHHEM 00HEMOB TEII U
IJIOIIaZe TOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 0OBEMBI 1
KpyIJIbIX TEN"

JIBM>KEHUS MPOCTPAHCTBA.
OTtoOpakenusi. J|BrkeHus u
paBeHcTBO uryp. Obuue
CBONCTBA JBUKECHUI

https://m.edsoo.ru/EZHIGRUEJ]

https://m.edsoo.ru/H24188MKQ

https://m.edsoo.ru/73UODGNYR

https://m.edsoo.ru/RXJ4YW6NA

82

Bunn nBukennit:

MapajuIeIbHbIN IEPEHOC,

LIEHTPAJIbHASL CUMMETPUS, 1
3epKaJibHasi CHMMETPHUS,

IIOBOPOT BOKPYT IPSIMOM

https://m.edso0.ru/ZSUA77NTX



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

83

[IpeoOpa3zoBanus mogo0Us.
[Ipsimas u chepa Ditnepa

https://m.edsoo.ru/A1PU2WOAX

84

85

I'eomeTpuueckue 3anaun Ha
MPUMCHCHUC ABUIKCHUS

Kontponbnas padota "BekTopsl

B MpocTpaHcTre"

https://m.edsoo.ru/KFDHOMGKZ

https://m.edsoo.ru/4F52B11KK

86

87

88

89

90

Ob6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
CUCTEeMAaTH3alusI 3HAHHIA:
"[TapaisienbHOCTh NPSMBIX U
IJTIOCKOCTEH B IpocTpaHCcTBE"

O6o6maromee nmosropenue 11
MOHATUI U METOOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMATU3alNsl 3HAHUMH:
"BexTops!l B mpocTpaHcTBe”

Oo6o06maromiee nosropenue 11
MOHATUI U METOOB Kypca
reomerpun 10-11 xnaccos,
cucTeMaTH3alys 3HaHUM:
"BexTops! B mpocTpaHcTae"

O6o6m1aromiee nosropenue 11
MIOHATHUI U METOIOB Kypca
reomerpuun 10—11 kmaccos,
cucTeMaTHU3alys 3HAaHUH:
"O6beM MHOTOrpaHHUKA"

Ob6o6uaromee nosropenue 11
MOHSITHI ¥ METOJIOB Kypca

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJO

https://m.edsoo.ru/3NIJOLN63

https://m.edso0.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

reomerpun 1011 xaccos,
CUCTEeMaTH3alusl 3HAaHHA:
"O6beM MHOTOTrpaHHUKA"

91

Ob6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kinaccos,
CUCTEeMAaTH3alusl 3HAaHHIA:
"[Lnomiaay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

93

O6o6miaromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMAaTH3allusI 3HAHHIA:
"[Lnouiaay MoBEpXHOCTH U
00BEMBI KPYTIIBIX TET"

WroroBas koHTpoJsibHas paboTa

https://m.edsoo.ru/JG1DJ50NK

https://m.edso0.ru/GXZMP89GD

94

95

Hrorosas KOHTPOJIbHAsA pa60Ta

[ToBTOpEeHue, 06001IeHNE 1
crcTeMaTH3allus 3HAHUH

https://m.edsoo.ru/3J174MY6M

https://m.edsoo.ru/UI126CB4XL

96

Hcropus passutus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/I[ESALO6B5

97

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
HWH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edso0.ru/8ZKNMYF03



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03

98

99

100

101

102

Hcropus passurus
CTEPEOMETPHUHU KaK HAYKHU U €€
pOJIb B PA3BUTUH COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passurus
CTEPEOMETPUHU KaK HAyKHU U €€
pOJib B Pa3BUTUHM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasBurus
CTEPEOMETPHUH KAK HAYKHU U €€
pOJIb B Pa3BUTUHM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUHU KaK HAYKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

Hcropus passurus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

https://m.eds00.ru/41X3XKQOG

https://m.edsoo.ru/4APGHOJY AH

https://m.edsoo.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://m.eds00.ru/X89TQ8776



https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTb NOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU W CICICTBUS U3 HUX INPH PEHICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccupumupoBare B3aMMHOE DPACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JBYTPAHHBIA yroj, TpaHU IBYTPaHHOTO YIIIa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yriia
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHI
' MHOT'OI'PAaHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, MIPaBHJIbHBI MHOTOI'paHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHUAbl MHOTOIPAaHHHMKOB (IMpamMuaa, HpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTPaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIbHbIC
MHOTOTPAaHHHKH, IPSMbIE U HAKIIOHHBIE TTPU3MBI, ITapaJuIeICTTUTIE/Ib])
7.9 OnepupoBaTh MOHATUAMH: CEKYILas INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIEI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METOJI CIIe/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJIOB, BBIOIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/J] CBEpPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HAaXOXJAEHHWE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKAE METOMBI TPH
7.12 pEelIeHNH  CTAaHIAPTHBIX MaTeMaTHYECKHMX 3aJad Ha  BBIYHCIICHUE
pacCcTOSHUN MEXIy ABYMs TOYKAMH, OT TOYKM JO NPSAMOH, OT TOUYKUAO
IUIOCKOCTH, MEX/ly CKPEIMBAIOIIMMUCS MPSMBIMU
Pemate 3a7aun Ha HaXOXJAECHUE T'€OMETPUUYECKUX BEIMYMH MO oOpasiam
713 WIA aIrOpUTMaM, IPUMEHAS HW3BECTHBIC AHAIUTUYECKUE METOMABbI IpH

peIIeHNH CTaHAAPTHBIX MaTeMAaTUYECKUX 3a7aud Ha BBIYHUCICHHE YIJIOB
MEXIY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY MPSAMOM M IJIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nUpaMuia) ¢ TMpUMEHEHUEM (OpPMYJ, BBIYHUCISATH COOTHOIICHHUS MEXIY
TUTOMIA/ISIMU TTOBEPXHOCTEH, 00hEMaMU MTOI0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUSAMU: CHUMMETPHUS B IMPOCTPAHCTBE, ILEHTP, OCb M
' IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPBI
W3Brekatb, mNpeoOpa3oBBIBATH M HHTEPIPETUPOBATH WHGOPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpeICcTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpuMeHsSITh TeoMeTpUYecKre (aKThl ISl PEIICHHS] CTEPEOMETPHUCCKHUX
7.17 3a7a4, MPEAIoiararolluX HECKOJbKO IIaroB pELICHUS, €CJIH YCIOBHS
MIPUMCHEHHUS 33JIaHbI B SIBHOU (hopMe
718 [IpumensTb  mpocTeilline MpOrpaMMHBIE CPEACTBA UM AJIEKTPOHHO-
' KOMMYHHKAITIOHHBIC CHCTEMBI TIPH PEIICHUN CTEPEOMETPUICCKIX 3a]1ad
719 [TpuBOaUTH HpUMEpPbl MaTEeMAaTHUYECKHUX 3aKOHOMEPHOCTEH B MPUpPOAE U
' JKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHSITh MOYYCHHBIC 3HAHWS HA MPAKTHKE: aHAIM3HPOBATH PEabHbBIC
CUTYaIlUy ¥ MPUMEHSITh U3y4ECHHBIC TTOHITHS B MPOIECCE IMMOMCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PealbHbIC
7.20 CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEAO0BaTh MOCTPOCHHBIE MOJEIU C
UCIIONIb30BaHUEM T€OMETPUUYECKUX TOHATUN U TeopeM, ammapara aiareopsl,
pemiate  MpakTUYeCKHe  3a7aud, CBSA3aHHBIE C  HaXO0XJICHUEM
TeOMETPUUYECKUX BEIUYNH
11 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpOBepPsIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 0o1ero o0pa3oBaHust
pe3yJbTara
6 ['eomerpust
OnepupoBaTh MOHATHAMH: HUIUHAPUYECKAs MOBEPXHOCTb, O0pa3yroIue
6.1 WIMHIPAYECKON TIOBEPXHOCTH, IIWIIMHIpP, KOHUYECKas TOBEPXHOCTH,
o0pasyrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHSI TEJ BPAICHHSI
6.4 KnaccugunupoBars B3auMHOE pacnookeHne Cepbl U MITOCKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
6.5 CErMEeHTa, IIApOBOM CIIOI, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbruucnate  00BEMBI M IUIONIANM  MOBEPXHOCTEH TN  BpaIlICHUS,




TreOMETPUUECKUX TeJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJNIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKY IIOMAASIMK TOBEPXHOCTEH M 00bEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (QUrypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbIonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTHIX
00BEMHBIX (UTYp: BUI CBEpXy, COOKY, CHHU3Yy; CTPOUTh CEUYCHHS TEi
BpalIeHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IpeoOpa3oBbIBaTh HHGOPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3aja4, MPEINOoNaraloliiX HECKOJIbKO IMIaroB pEIIeHUs, €CIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BbImOnmHATE OEHCTBUS  CIOXKEHHS] BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHO}KCHI/ISI BGKTOpa Ha 4YucCiIo, O6’I)$[CH$[TI), KaKnuUMH CBOﬁCTB&MI/I OHUA
o0ramaoT

HpI/IMeHHTL IMMPpaBUJIO MTapaJuICJICITUIICAa ITPHU CIIOKCHUU BEKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: AOCKAPTOBBI KOOPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpaA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YI'oJl
MCKAY BCKTOpPAMH, CKAJIIPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxoauth cymMy BEKTOpPOB M TNpPOM3BEICHHE BEKTOpa HA YHCIO, YIroj
MEXJy BEKTOpaMH, CKaJSIpHOE IPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reomMeTpuyeckue 3ajadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

PemraTs 3a4a4u Ha JOKa3aTCJIbCTBO MAaTEMATHUYCCKUX OTHOIIEHUHA U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM WM aJropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUN CTaHJApPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATH HpoOCTEMIIME MPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEILIEHUN CTEPEOMETPUUECKHX 3aa4

6.22

IIpuBoaUTE NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
JKU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHsITh MONydYeHHbIe 3HAHHS HA MpaKTHKE: aHAJIW3HPOBATh pealbHbIE




CUTYyallMU ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cHopMyIUpPOBaHHON MPOOIEMbl, MOAECIUPOBATH pEabHbBIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEIOBATh IOCTPOCHHBIE MOJENIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHMe  3aJayd,  CBA3aHHbBIE C  HAXO0XJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCHOMATUYECKOM MIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

B3aumHO€E pacnoio;keHue NMpsIMBIX B IPOCTPAHCTBE: IEPECEKAIOIINECS, TapAJUICIbHbIC
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M IJIOCKOCTEW B
IIPOCTPAHCTBE: NapaJUIebHBIE NPSMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIIPABICHHBIMU
CTOPOHAMH, YTOJI MEXIY NPAMBIMH B IpocTpaHCTBE. [lapamienbHOCTh MIOCKOCTEN:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajuleJbHBIX IUIOCKOCTeH. [Ipocreiimmue
IPOCTPaHCTBEHHbIE (UIYpbl Ha IUIOCKOCTH: TeTpa’Jp, KyO, mapaiesnenunen,
IIOCTPOCHUE CEUECHUN

HepHeHI[I/IKYHSIpHOCTI) prlMOfI N IUIOCKOCTU: TNCPHCHAWKYIISAPHBIC TIPSAMBIC B
MPOCTPAHCTBE, MPSMbIE NapaJljIebHbIE U MEPIEHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
NEePHEHANKYIISIPHOCTH MPSAMON U MIJIOCKOCTH, TEOPEMA O MPSIMOM MEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKAY MPAMON U TUIOCKOCTBIO, IBYTPAaHHbBIN
YToJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT MPSIMOM JI0 TNIOCKOCTH, MPOEKIHs (GUTYpPHI Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh IJIOCKOCTEM: MPU3HAK MEPHIEHIUKYISIPHOCTH ABYX
mrockocreit. Teopema o TpEX meprneHIuKyIsipax

[ToHsiTHE MHOTrOTpPaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHHUKA, BBINYKIBIE U
HEBBIMYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. lIpmsma: nN-yronpHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs MPHU3MbI, OOKOBas U
MOJIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npssMOyTroibHbIN Mapajenenumnes] u
ero cpoiictBa. [Tupammpa: N-yrosnpbHas nupamuaa, TpaHM U OCHOBAHHWE MHUPAMUIBL,
OOKOBas W TOJIHAS MOBEPXHOCTh NMUPAMUJbI, MpaBUJIbHAS M YCEUYE€HHas MUpaMHJa.
OnemMeHTHl Npu3Mbl M nupamuiabl. [IpaBWibHBIE MHOTOIpDAaHHUKHU: IIOHATHE
IIPaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAsg @pU3Ma M IpaBWIbHAs INHpaMHUIA,
npaBUiIbHAS TPEYroyibHAs MUpaMHJIa U MPaBUWIBHBINA TeTpasap, kyo. IIpeacraBnenue o
IIPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBHO TOYKH, MPSMOM, MIIOCKOCTH.
OneMeHTbl  CUMMETpPUM B NHMpaMugax, MapajuleNeNnunenax,  IpaBHIbHBIX
MHOT'OI'PAaHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, aAuaroHanu, yribl. lliomans
OOKOBOI MOBEPXHOCTH M IMOJTHOW MOBEPXHOCTH MPSIMOMN MTPU3MBI, TUIOIAh OCHOBAHHM,




TeopeMa 0 OOKOBOM MOBEPXHOCTH NPSIMOi Tipu3Mbl. [1momaas 60K0BO# MOBEPXHOCTH U
MIOBEPXHOCTU NPABWIBHOW NUPAMHBI, TE€OPEMa O IUIOLIAJM YCEUYEHHOM MHPAMMJIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXAY IUIOIMIAISIMU ITOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UMWIMHIPUYECKON MOoBepXHOCTH. LlunmuHap: ocHOBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrole KOHUYECKO MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OcHOBaHME W BeplIMHA, oOpasyromias U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTU. YCEUEHHBIM KOHYC: oOpa3ymooluue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, JMameTp, IIIOMaas NOBEpXHOCTU ceprl. Bzaumuoe
pacnonoxeHue cepsl W TIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IMmiomaab

cepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHapa 1 KoHyca
KomOuHnanuu tes BpaleHust ¥ MHOTOI'paHHUKOB. MHOTOTpaHHUK, OIMCAHHBIA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o6BEMe. OcHOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6usle Tena B mpoctpancTBe. COOTHOLIEHHUS MEX1Y TUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

Ceuenust mwinHApa (MapajuielbHO M MEPHeHIUKYISIPHO OCH), CEUYEHHUs KOHyca
(mapasuiebHOE OCHOBAHHIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 11apa

Bexktop Ha miockoctd M B mnpocTpaHCTBE. CII0)KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3axad, CBsI3aHHbBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpssMoyronbHas cucTeMa KOOpAWMHAT B HpocTpaHCTBe. KoopaumHaTel BeKTOpa.
[Ipocreitimne 3amaun B KOOpAMHATaX. YTOJd MEXIy Bekrtopamu. CkaisipHOe
IIPOU3BEICHUE BEKTOPOB. BpIUMCIEHUE YITIOB MEXKIAY MPSIMBIMA M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PELIEHUN T€OMETPUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJITOpUTMaMU pPCIICHHUA 3a/ay,
yMeHue ¢GOpMyIUpPOBaTh M ONEPUPOBATh MOHATUAMU: OMpPENEICHUE,
aKkcuoma, TeopeMa, CJIEeACTBHE, CBOICTBO, NpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHUYeCKOH WHIYKIUY;
MMPOBOAWTH AO0KA3aTCIbHBIC PACCYXXACHUS ITPHU PCUICHHUH 3a71a4, OUCHHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU. MHOXECTBO, IMOAMHOXKECCTBO, OII€pallii HaJl MHOXCCTBAMMU;
YMEHUE  UCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar  JJis
OIMmrucCaHusd pCajibHBIX MPOUCCCOB U SIBJIEHUU U npu pClICHUU 3aaa4, B TOM
qHclie U3 APYTUX Y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/]1aBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMH; MCIOIb30BaTh Tpadbl Mpu

pelIeHUH 337124

YMeHne onepupoBaTh MOHATHUSMH: HATypalbHOE YHCIO, LEJN0e YHCIO,
CTETIEeHb C IIeJIbIM MOKa3aTesleM, KOpeHb HaTypajJbHOU CTENEHH, CTENEHb C
palMOHATBFHBIM TTOKa3aTelleM, CTETIeHb C JEHCTBUTENBHBIM MOKa3aTeleM,
JorapupM UHUCIa, CHHYC, KOCHHYC M TaHTEHC MPOMU3BOJBHOIO YHMCIA,
OCTaTOK IO MOJIYJIO, PALMOHAJIBHOE YHCIO, UPPalMOHAIBHOE YHCIIO,
MHOXECTBAa HATYPaJIbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIINHN 001Nt
JeNuTeNlb W HauMeHbIllee o0Iee KpaTHoe, anroput™M EBkimma mnpu
peLIeHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHU MO3UIMOHHBIMU CHCTEMaMHU
CUHMCIICHUS; YMEHHE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUH U ITpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, mpeoOpasoBaHus APOOHO-
pPAallMOHAIBHBIX ~ BBIPQKCHHWH; yMEHHE  OIEpPUPOBATh  MOHATHSIMU:

noCIca0BaTCIbHOCTD, apI/I(l)MeTI/I‘-ICCKaH nmporpeccust, reoMCTpUYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYECKas IPOTPEeCcCHs;
yMEHHUE 3a/1aBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCIE€ C MOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUECCKUE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BAHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuina 2X2  u  3x3, onpefeiauTelb  MaTpUIbI,

FGOMeTpI/I'-IGCKI/H\/JI CMBICJI OIIPCACIINTEIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFaqu)MquCKI/Ie, TPUTOHOMETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPaBCHCTBA W CUCTEMBI C IMOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peumaTtb
YpaBHCHHU, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; MPUMCHATH
YpaBHCHUA, HECPABCHCTBA, UX CHUCTCMbI AJId PCIICHHUA MAaTCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaﬂBHOﬁ KHU3HU

YMeHue omnepupoBaTh MOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKLMU, TepBas U BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUUECKUN U
¢bu3nyecKuit CMbICII TMPOU3BOAHOM, NEpBOOOpa3Has, ONpeIeTIEHHbII
MHTETpajl; YMEHHME HaXOAWTh ACHUMITOTHI Tpaduka (QYHKUIUH; yMEHHE
BBIUMCISATH  NPOU3BOJAHBIE  CYMMBI, TMPOM3BEIACHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOW K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh MPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE MHCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKLHH,
HaxXoJUTh HauOOJBIIME W HAaUMEHbIIME 3HAuYeHUs (YHKLUMHA; CTPOUTH
rpaduKd MHOTOYJIECHOB C HCIIOJIb30BAHUEM allllapaTa MaTeMaTU4ecKoro
aHaiu3a; MPUMEHATh MPOU3BOJHYI U HAXO0XKJIEHWsS HAWIydIIero
pellleHusT B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bU3MYeCKUX 3a/lavax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaga; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIHH, 0OpaTHAs (yHKLU,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIHA, KBagpaTH4YHas (QyHKIHS,
paunoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIHUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(uKH Ui U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHu: 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHHAMHU;
UCIIOJIb30BaTh CBOWCTBA M TpaduKu (YHKUMH U pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH; H300paxkaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4i M3 00JAaCTH yNpaBlIeHUs JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTABJISATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE  MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJblllee U HauMEHbIIIee 3HAUEHUs, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE W3BIEKaTh, MHTEPIPETHPOBATH
uH(pOopMalLIMIO, MPEACTABICHHYIO0 B TaOIUIaX, Ha Juarpammax, rpadukax,
OTPaXKAIOIYI0 CBOWCTBA pEAJIbHBIX IPOLIECCOB U SIBJICHUH; MPEACTABIATh
MHQOpPMALMI0 C TOMOIIBIO TabaWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NpPUMEHEHHEM TrpaduyecKux
METOZOB M IEKTPOHHBIX CPEICTB; rpa)MueCcKn HCCIEI0BaTh COBMECTHbIE

HaOJI0ICHNUS C MOMOIIBIO JarpaMM pacCeUBaHUs M JMHEHHON perpeccun

YMeHHe OmnepupoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIIydalHOE

coOBbITHE, BEPOSITHOCTh CIY4aHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIB30BAaHUEM TIpaUUecKHX METOJIOB; IMPUMEHSThH
GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BeposTHOCTH, hopmyny beprymm, koMOMHaTOpHBIC (AKTBl U (GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BEJIMYHMHBI, (QYHKIHMHA  pacUpelelieHuss H  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JIJIs pEIICHUs 3a/1ad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIINX YHCEN, METOJIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA; YMEHUE TPUBOJUTH MPHUMEPbl TPOSBICHHUS 3aKOHA
OONBIIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSAMHU: COUETAHUE, NMEPECTAHOBKA, YUCIIO COYCTAHUH,
YHCII0  TIEPeCcTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA,; COCTABISTh BEPOSITHOCTHYIO MOJICbh U

MHTEPIPETHPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHHe omnepupoBarb IOHATHUSAMHU: TOYKA, IIpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJIa, IUIOCKUN YroJj, JBYTPaHHbBIN
yroj, TPEXITPaHHBIA YIOJl, CKPELIUBAIOIIKUECS MPSAMBIC, MapaUICIBHOCTD U
NEPHNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTGI\/JI, yrojia MEXKAy IpPIMbIMH,
Yroa MeXAy IpsAMONM U IIIOCKOCTBIO, YroJI MEXKIY IUIOCKOCTSAMH,
paccTostHUE OT TOYKM 10 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pacCTOSIHUE MEXKIY IIJIOCKOCTSMHU; YMEHHME HUCIIOJIb30BaTh IPU PELICHUHU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPEMBI INIAHUMETPUHU, YMCHUC OLICHUBATH
pasMepel OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIN C IIOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pPCIIaThb

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4Un
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YMeHue omepupoBaTh MOHATUAMU: IUIOIIAAL (GUIYphl, 00BEM (GUTYpHI,
MHOTOTPaHHUK, MPaBUIbHBIH MHOTOTPaHHHMK, CEYEHHE MHOTOIpaHHUKA,
Ky0, mapajuienenuresn, OpuU3Ma, NOHpamMuia, (uUrypa M IOBEPXHOCTb
BpallleHNs, LMIMHIpP, KOHyc, wap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTH NHPAMHUBI, MPHU3MBI, KOHYyca, IWIMHIpPA, 00bEM KyOa,
IPSMOYTOJIBHOTO MapajuleleNuIeaa, HUpaMUAbl, MPU3MbI, LHIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

napaujaiCJbHbIE OCHM HWJIM OCHOBAaHWIO, CCYCHHUC Iapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIpPA, KOHYCa; YMEHHUE CTPOUTh CEueHHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynUpoBaTh ONpeAeNeHUsI U3ydyaeMbIX (PUTyp, BBIIBUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX T'€OMETPUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH KiaccHUpUKanuioo Guryp Imo
pPa3NUYHBIM TPU3HAKaM, BBIIOJIHATh HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh TMOHATHSMH: JBUKEHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIEC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh I'€OMETPUICCKHE OTHOIICHUS TPH
peIICHUN 3a]la4; HAXOJWUTh T'C€OMETPHUYSCKHWE BEIMYUHBI (IJIMHA, YTOJI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TEOMETPUUYCCKUE BEITMYUHBI
(mmuHA, Yroi, IIIOMagh, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HUCIOIB3YS
W3YYCeHHBIE (OPMYJBI W METOABI, B TOM YHCIE: TUIOMAJb MOBEPXHOCTU
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp

12
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YMmenue ONCpUpPOBATh NOHATUAMU: TIPAMOYTOJIbHAA CUCTEMA KOOPAHHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6331/Icy,
CKaJILIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BeKTOpHLIﬁ n KOOp)IPIH&THLIﬁ METOA

JJI pEHICHUA TrCOMETPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘-I@6HI;IX IpeaAMETOB

YMenue BLI6I/IpaTL NOAXOOSAIINNA METO JJIs peuIcHud 3a/la4i,; IOHUMaHHC
SHAYUMOCTH MATEMATHUKH B HW3YYCHHU TPUPOAHBIX U O6HI€CTB€HHI)IX
nponeccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaThb IIPOABJICHHUC 3aKOHOB
MAaTEMAaTUKH B UCKYCCTBE, YMCHHUEC IMPUBOJUTH NPUMEPLI MATEMATUYCCKUX

OTKPBITUMA POCCUMCKON U MUPOBOM MAaT€MaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia v BEIYUCICHHS

11 Hatypanbhslie u nenbie yncina. [Ipu3Haku JeTMMOCTH LENbIX YUCel

12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

13 Apudmerndecknii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM oKa3aTesieM. CBolicTBa
' CTETEeHH

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue onepanuuu ¢ JIeHCTBUTENbHBIMU
17 yuciaamu. [IpuOnmk€HHble BBIYMCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUM

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHHS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppanmonansHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHUS

2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS

2.5 Lenble u 1poGHO-palMOHaNIbHBIE HEPABEHCTBA

2.6 WppanuonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapamMeTpaMu

2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTPUILbI
3 OyHKIMH U TpaduKH




OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHuss W MHOXECTBO 3HadeHMi ¢yHkuuu. Hymn ¢yHKumm.
3. [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (pyHKIuH. HanmGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHass (QyHKLUMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolcTBa  (yHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyIna CII0KHBIX MPOLIEHTOB
4 Hauana MmaTemaTuieckoro ananmsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIe FMeMEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoNblIero 1 HauMEHbIIEro 3HaueHUs (QYyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmcarenibHas CTaTHCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena v MOBEPXHOCTH BpAIICHUS
7.5 KoopauHatel 1 BEKTOPBI




YYEBHO-METOJNYECKOE OBECIHEYEHUE OBPA30BATEJIbBHOI'O IMTPOLLECCA
OBSA3ATEJBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA

Atanacsu JI.C., Byry3os B.®., Kanomunes C.b. u np. Yuebuuk «I'eomerpus (6a30BbIii U
yriyonennsiii ypoau)10-11 kmacey: M.:IIpocsemnienue, 2026r.

METOJAUYECKUE MATEPHUAJIBI AJ151 YUYUTEJISL.

Pa3nen Meronuueckue marepuaiisl / MeToaudeckue mocoous 1 pekomenaauu — https://edsoo.ru/mr-

matematika/

1. VdeOGHo-meTomuueckoe obecreueHre MpenoaBaHus MaTeMaTUKH (B TOM YUCIIE Ha YIITyOJICHHOM
ypoBHe). Cpeanee obiee oopazoBanue. 10—11 kmaccet / E.A. bapakoBa. — Mocksa : ®I'BHY
«MHCTUTYT colepkaHus U METOJ0B 00ydeHus», 2024. — 26 ¢

2. Cucrema OIEHKH JOCTIXCHHH IUIAHUPYEMBIX IPEIMETHBIX Pe3yJIbTaTOB OCBOCHUS YUEOHOTO
npenMera «MartemaTtuka». CpenHee obmiee oopazoBanue : Metonudeckue pekomenganuu / J1.O.
Pocnosa, E.E. Anekceesa, E.B. bynko, .. Kapamosa ; nox pex. JI.O. PocnoBoii. — Mockaa :
OI'BHY «MHcTutyT conepxanust 1 METOI0B 00yueHus», 2024. — 37 c.

3. Peammsanus npoduiabHOTO 00yUeHHS] TEXHOJIOTHYECKOW (MH)KEHEPHOW) HANpaBICHHOCTH Ha
YpOBHE cpefHero obiero odpasoanus : Meroanyeckue pekomenaanuu / T.1O. Jlomakuna, H.B.
Bacunbuenko, A.1O. Ilentun u np. / mox pen. T.1O. Jlomakunoit. — MockBa : ®T'BHY «MHcTuTyT
CTpaTeruu pa3Butus oOpasoBanus», 2024. — 55 c.

4. Meroanueckuii keiic / Martematuka. 10—11 kmaccel / MHOTOWIEHBI OT OJHON TEPEMEHHOM.
Jlenenue mHorowieHa Ha MHorowneH / T.B. Pacramanckas, E.A. bapakoBa. — Mocksa : ®I'BHY
«MHCTUTYT conepkaHMst U MeToAoB oOyueHus», 2024. — 12 c. 8. Meroanyeckuil keiic /
Matemaruka. 10—11 xiaccel / MatpuuHblil cioco0 pelieHus: CUCTeM JIMHEHHBIX ypaBHeHul / T.B.
Pacramanckas, E.A. bapakoBa. — MockBa : ®I'BHY «MHCTUTYT conepkaHUsT U METOJNIOB
o0yuenus», 2024. — 11 c.

5. Meroaunueckuii kevic / Maremaruka. 10—11 xnaccsl / [IpuMeHeHne MpOU3BOAHON K UCCIIEAOBAHUIO
¢yukiuu / T.B. Pacramanckas, E.A. bapakoBa. — Mocksa : ®I'BHY «MucTuTyT conepxkanus u
MeTO0B 00yueHus», 2024. — 13 c.

6. Marematuka (yriyOneHHBIH ypoBeHb). Peammszammst tpeboBanuit PI'OC cpemgHero oOmiero
oOpa3zoBanus : MeToauueckoe mocooue nis yuutens / JI.O. Pocnosa, E.E. Anekceesa, E.B. bymko

; mox pen. JI.O. PocnoBoit. — Mocksa : ®IT'BHY «MCPOy», 2023. —92 c.

7. BuptyanbHsle 1abopaTtopHbie paboTsl / Matemaruka — https://content.edsoo.ru/lab/
8.BupryanbHble 1a00paTOpHBIE U MPAKTUYECKHE PA0OTHI HA YTITyOJIEHHOM YPOBHE OCHOBHOTO OOIIETO
obpasoBanust / Maremaruka. BupTyansHble 1a00paTOpHbIE U IPAKTHYECKHE pabOTHI Ha YTIyOJIeHHOM

YPOBHE CpeHEero 001ero oopa3oBaHus


https://edsoo.ru/mr-matematika/
https://edsoo.ru/mr-matematika/
https://content.edsoo.ru/lab/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET.
®I'BHY «Uuctutyr conepxanus u MetomoB oOyuenus um. B.C. JlegneBa» mocpencTBoM
pa3MeleH:si MaTepruaJIoB Ha OQHUIMATBHBIX Pecypcax.

Caiir:

https://conep:xanneobpazoBanus.pd

EJICOO: https://edsoo.ru/

BK: https://vk.com/instisro

MAKC: https://max.ru/instrao

MaTCpHaJbl IIPOCKTa «HayKa B PETHUOHBI», KOTOPELIC MOXXHO HaWuTH 10 CCBIJIIKC:

https://go2phystech.ru/uchebnyeposobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-

prepodavateley-mfti-ifizteh-litseya/



https://содержаниеобразования.рф/
https://edsoo.ru/
https://vk.com/instisro
https://max.ru/instrao
https://go2phystech.ru/uchebnyeposobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-ifizteh-litseya/
https://go2phystech.ru/uchebnyeposobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-ifizteh-litseya/
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