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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yuebHoro kypca «I'eomerpusi» 6a3oBoro ypoBHs A odyqaromuxcs 10 —
11 xmaccoB pa3paborana Ha ocHOBe DenepaabHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa
cpenHero ooéiiero o0pa3oBaHMsl, C YUETOM COBPEMEHHBIX MHPOBBIX TPEOOBAaHUM, MPEABABISAEMBIX K
MaTeMaTHYeCKOMYy 00pa30BaHUIO, M TPAIUIUK poccuiickoro oOpa3oBaHus. Peanm3aiusi mporpammbl
oOecrieurBaeT OBJAJCHUE KIIOYEBBIMUA KOMIETEHIIUSIMH, COCTABIISIIOIIMMH OCHOBY Ui CAMOPa3BUTHUS
U HENPEepBIBHOTO 00pa30BaHUs, IEJIOCTHOCTh OOIICKYJIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEIHHOTO
Pa3BUTHA JUUYHOCTH 00YUAIOIIUXCS.

HEJHA U3YUYEHUS YYEBHOI'O KYPCA

BaxxHOCTH y4eOHOT0 Kypca reOMETpUHU Ha YPOBHE CPEIHEro 001Iero oopa3zoBaHus 00yCIOBICHA
MPAKTUYECKON 3HAYMMOCTBIO METAIpPEJMETHBIX M MPEAMETHBIX PEe3yJbTaTOB OOYUYCHHS F€OMETPUU B
HamNpaBICHUU  JIMYHOCTHOTO  pa3BUTHS  oOydwaromuxcs, (opmupoBaHus  (yHKIHOHATIBHON
MaTeMaTHYECKON TPAMOTHOCTH, M3YYCHHUS IPYTUX YYEOHBIX AUCIUILUIMH. Pa3zBuTHe y 0OydYaromumxcs
NPAaBUIBHBIX TPEACTABICHUH O CYIIHOCTH M TPOUCXOXKIECHHUM TEOMETPUYECKHX a0CTpaKIIHid,
COOTHOILICHUH PEAJbHOTO M UACATBHOT0, XapaKTepe OTPaKCHUs MAaTEeMaTHUECKOW HAYKOH SIBICHHHA U
MPOIIECCOB PEaJbHOr0 MHpa, MECTE€ TI'E€OMETPUU B CHCTEME HayK W pOJM MaTeMaTUYeCKOTO
MOJICJIMPOBAaHUSI B HAayYHOM IIO3HAHUM M B MPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHPOBO33pCHUA YYalIUXCA, a TaKXKC Kad4CCTB MBIIIJICHUA, HCO6XOIII/IMI)IX 11 agarraiu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus SBISIETCS OJHUM U3 OA30BBIX IIPEIMETOB HAa YPOBHE CPEIHETO 00IIIero oopa3zoBaHus,
TaKk Kak o00ecre4ynBaeT BO3MOXKHOCTh H3YYEHHUS Kak JWCHUIUIMH E€CTECTBCHHO-HAYYHOM
HaIIpaBJIEHHOCTH, TAK U TYMaHUTapPHOM.

Jloruueckoe MbIILICHHE, POPMUPYEMOE TPU M3YYCHUU OOYYAIOIIUMHUCS MOHSTUHHBIX OCHOB
reoOMCTPHUU U IMOCTPOCHUHN HCTTOYKHU JIOTHYCCKUX y’I‘Bep)KI[CHI/Iﬁ B XOJI€ pCHICHUA TCOMECTPUUCCKHUX 3a/1a4,
YMEHHUE BBIJIBUTATh U ONPOBEPraTh TUIOTE3bI HEMOCPEICTBECHHO HCIIOJIB3YIOTCS MPHU PEIICHUU 33134
€CTeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.

YMeHHE OPUEHTUPOBATHCS B MPOCTPAHCTBE MIPACT CYIIECTBEHHYIO POJIb BO BCEX 00aCTAX
TesITeTbHOCTH YesioBeka. OpHeHTaIHs YeT0OBEKa BO BPEMEHH M IIPOCTPAHCTBE — HEOOXOMMOE YCIIOBHE
€ro ColuagbHOrO ObITHS, (popMa OTpa)KEHUSI OKPYKAIOIIETO MHPA, YCIOBUE YCIEIIHOTO MO3HAHUS U
aKTUBHOTO TIpeoOpa3zoBaHus JAercTBUTENbHOCTH. OmepupoBaHHE MPOCTPAHCTBEHHBIMH OOpa3zaMu
00BEIMHSIET pa3Hble BUbI yUSOHOU U TPYIOBOM IEATEIBHOCTH, SIBIISETCS OJHUM U3 MPOGECCHOHATBHO
BOKHBIX KaueCTB, MMOITOMY aKTyallbHa 3a/iadya (JOPMUPOBAHUSA y OOYUAIOUIUXCS MPOCTPAHCTBEHHOTO
MBIIIJICHHS KaK Pa3HOBUAHOCTH 00Pa3HOTO MBIIUIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTA B MOJITOTOBKE
K HpaKTH‘IeCKOﬁ ACATCIBHOCTH 11O MHOTHYM HaIllPaBJICHUAM.

Leab ocBoeHus: mporpaMMbl yuebHoro kypca «['eomerpusi» Ha 6a30BOM YpOBHE OOy4YeHUS —
00111e00pa3oBaTebHOE U 00IIEKYJIbTYPHOE pa3BUTHE O0YUAIOIINXCS Yepe3 00eCTieueHe BO3MOKHOCTH
MpUOOpETEeHUsT W HCIONb30BAaHUS CHCTEMAaTHYECKHX TE€OMETPUUYECKUX 3HAHUM U JeHCTBHIA,
CHGIII/I(l)I/I‘IHI)IX reoMCETpHru, BO3MOXHOCTH ycneurHoro IMPOAOIZKCHU A O6pa30BaHI/IH 10
CHEIHATbHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIIOIb30BAHUEM T'€OMETPHH.

[Tporpamma 1o reomeTpun Ha 0a30BOM YpOBHE IpeqHa3HaueHa JJIsi OOYyYarOUINXCSl CpeTHeH
IITIKOJIbI, HE UCTIBITHIBABIIINX 3HAYUTENBHBIX 3aTPyTHEHUI Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMUS.
Takum oOpazom, obyuaronuecs Ha 6a30BOM ypOBHE IOJKHBI OCBOUTH OOIIHE MAaTEMAaTHYECKUE YMEHHUS,
CBSI3aHHBIE CO CTIEIH(PUKON TeOMETPUH 1 HEOOXOIUMBIE JUIS )KU3HU B COBpeMEHHOM ob1ecTBe. Kpome
9TOro, OHU UMEIOT BO3MOKXHOCTb U3YUUTH TCOMETPHUIO OoJtee FJ'IY6OKO, €CJIN B )IaJ'IBHeﬁIHeM BO3HUKHET
HE0OXOIUMOCTh B TEOMETPHUECKUX 3HAHUSX B MPO(ecCHOHANBHON 1eATeTbHOCTH.

JlocTrKeHHWE IeTd OCBOCHHUS IPOTPaMMBI 00ECIIEUHBACTCS PEIICHHEM COOTBETCTBYIONIUX
3anad. [IpuoputeTHBIME 3amauamMu ocBoeHHsS Kypca «['eomerpum» Ha 0GazoBom ypoBHe B 10—I11
KJ1accax sIBIISTIOTCS:



e (popMHpOBaHUE MPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOI KYJIbTYPbI U OCO3HAHHE €&
B3aMMOCBSI3HU C OKPY’KAIOIIMM MHPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPAHHHUKAX U TeJaX BPAIICHHS KaK O BaKHEHIIHX
MaTeMaTH4eCKUX MOJIEIISAX, MO3BOJSIONIMX ONKCHIBATh M U3y4aTh PasHbIC SBICHUS OKPY’KAIOIIETo
MUDA;

e (dopMupOBaHHE YMEHHS pacro3HaBaTh Ha YEPTEkKaxX, MOJEISIX U B PEATbHOM MHPE
MHOT'OTPaHHHKH U TeJa BPAILCHHS;

® OBJI3JICHUE METOJaMH PEIICHHS 33/1a4 Ha TIOCTPOSHHS Ha H300paKeHUAX MPOCTPAHCTBEHHBIX
uryp;

° (bOpMI/IpOBaHI/Ie YMCHHUA ONICPUPOBATH OCHOBHBIMU IMOHATUAMU O MHOTOTpaHHUKAX U TCJIaX
BpALICHUS U X OCHOBHBIMH CBOHCTBaMH;

e OBJIAJICHUE QAITOPUTMAaMHU pPELICHUS OCHOBHBIX THIOB 3371a4; (OPMHUPOBAHHWE YMEHUS
MPOBOAUTDL HCCJIOKHBIC NOKA3aTCIbHBIC PACCYKIACHUSA B XOAC PCIICHHA CTCPCOMCTPUYCCKUX 3adad U
3a71a4 ¢ MPaKTHYECKUM COJICPKAHUCM;

® pa3BUTHE MHTEIUICKTYAIBHBIX M TBOPUECKUX CIOCOOHOCTEH 00yJaromxcs, HO3HaBaTEIbHON
aKTHBHOCTH, UCCIIEJIOBATEIbCKUX YMEHHH, KPUTHYHOCTH MBIIIUICHHS;

e (QopmupoBanue (YHKIMOHAIBHON T'PAaMOTHOCTH, pEJIEBAaHTHOW TEOMETPHH: YMEHHE
pacro3HaBaTb HNPOABIICHUA T'COMCTPHYCCKUX HOH?[TI/II>'I, 00BEKTOB U 33KOHOM€pHOCTCI71 B PCaJIbHBIX
’KM3HEHHBIX CUTYAIMAX U MPH U3YyYCHUH JPYTHX YYEOHBIX MPEIMETOB, NMPOSBICHHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, (OPMYyIIMPOBATh MX HA SI3BIKE TEOMETPHUH M CO3/1aBaTh T€OMETPUUYCCKHEC MOJICIIH,
NPUMEHSATh OCBOCHHBI T€OMETPHYECKUI armapar JJIsl pelIeHUs] MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
HHTCPHIPECTUPOBATL U OLICHUBATDH IMOJTYYCHHBIC PC3YJIbTAThI.

OTnMuuTeNbHOW OCOOEHHOCTHIO MPOTPAMMBI SIBISETCS BKIIOYEHHE B KypC CTEPEOMETPHUU B
Hayaji€¢ €ro M3yuCHUA 3ajaydy, pClIaCMbIX HAa YPOBHC HMHTYUTHUBHOI'O ITO3HAHHWA, U OHpGI{GHéHHBIM
o0Opa3oM oOpraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT pPa3BHTHIO JIOTHYECKOTO H
IMPOCTPAHCTBCHHOI'O MBIIJICHUA, CTUMYJIHUPYCT NPOTCKAHUC MHTYUTUBHBIX IMPOLECCOB, MOTHUBUPYCT K
TajdbHEHIIEMY H3Y4YECHHIO IPEaAMETa.

HpeI[HO‘-ITeHI/IG OTI[aéTCFI HariisiIHO-KOHCTPYKTHUBHOMY MCTOAY 06yquH${, TO €CTb
TEOPETUYECKHE 3HaHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh IPEIMETHO-TPAKTHYECKOM
NeATEIbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX IMPEACTABICHUN y yYallMXcs B Kypce CTEpEOMETPUH
MPOBOJUTCS 3a CYET pelIeHMs 3ajad Ha CO3JaHhe IPOCTPAHCTBEHHBIX O0pa3oB M 3ajJady Ha
ONEpUpPOBAaHUE NPOCTPAaHCTBEHHBIMU oOpa3zamu. Co3gaHue o0Opaza MPOBOAMTCS C OMNOPOH Ha
HarJsIHOCTh, @ ONEPUpPOBaHUE 00pa3oM — B YCIOBMSIX OTBJEUEHHs OT HArJISIHOCTH, MBICIEHHOTO
M3MEHEHHS €r0 HCXOJHOTO CO/IePIKaHusl.

OcHOBHBIE cozieprkaTeNbHble TMHUM Kypca «I'eomerpun» B 10—11 knaccax: « MHOrOrpaHHUKI,
((HPSIMI)IG U TIJIOCKOCTU B TIIPOCTPAHCTBCH, «Tena BpamcCHus1», ((BGKTOPI)I U KOOpJAWHAThI B
npocTpaHcTBe». POpMUPOBaHHUE JOIMYECKHX YMEHUN pacipeaessieTcs He TOIbKO M0 COAepKaTeIbHbIM
JIUHUSAM, HO U TI0 ToJIaM 00y4YeHHUs Ha ypOBHE CPeAHEro o0I1ero oopa3oBaHusl.

Copneprxanne 0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOEHHUS paboueid
MpOrpaMMBbl, pPacTpeeNEHHBIM O ToJaM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM o0Opa3oM, YTOOBI
OBJI/ICHUE TE€OMETPUUECKUMHU TMOHATUAMU U HAaBBIKAMHM OCYILECTBIISAJIOCH IOCIEA0BATENbHO |
IMOoCTynaTejbHO, C CO6J'II-O)I€HI/I€M npuHOUIIa NTpeEMCTBCHHOCTH, yTOOBI HOBLIE 3HAHMS BKIIOYAINCH B
O0IIIyI0 CUCTEMY I€OMETPHUYECKHUX MPEJICTABICHUH 00yJaronuXxcs, pacupsis U yriyomnss e€, oopasys
MIPOYHBIE MHOXKECTBEHHbBIE CBSI3H.

CBSI3b C PABOYEHN ITPOT'PAMMOM BOCITUTAHUSI IIKOJIBI
Peanuzanus BOCIMTATENbHOIO MOTEHLMAIA YPOKOB TI'E€OMETpPUM (YpPOUYHOH J€ATEIbHOCTH,
ayJIMTOPHBIX 3aHATUHN B paMKaX MaKCUMaJIbHO JOMyCTUMOM Y4eOHON Harpy3Ku) npeaycMaTprBaeT:



- MaKCHUMaJIbHO€ HCIIOJb30BAHUE BOCHUTATEIBHBIX BO3MOYKHOCTEH COAEP/KAHUS YPOKOB IS
dbopMupoBaHHS Yy OOYYArOIIMXCS POCCHUCKUX TPAIUIMOHHBIX JyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX IIEHHOCTEH, POCCUIMCKOTO MCTOPUYECKOIO0 CO3HAHMS HAa OCHOBE HCTOPUYECKOIO
MPOCBEUICHHS; MMOAOOP COOTBETCTBYIONIETO COJCPIKAHUS YPOKOB, 3a/JlaHUl, BCIIOMOTATEIbHBIX
MaTepuasoB, MPOOIEMHBIX CUTYalUl i1 00CyKICHUI;

- BKJIFOYUCHUC B COACPIKAHUC YPOKOB IECJICBBIX OPUCHTUPOB PC3YyJIbTATOB BOCIIMTAHUA, UX YUCT B
ONpEeJIEIICHUN BOCIIUTATENbHBIX 33/1a4 YPOKOB, 3aHATHIA;

- BBIOOp METOJIOB, METOJIMK, TEXHOJIOTHM, OKa3bIBAIOIIMX BOCIUTATEIHHOE BO3JICUCTBUE HA
JIMYHOCTh B COOTBETCTBUM C BOCIUTATENBbHBIM HMJI€AJIOM, LIEJIBIO U 33Ja4aMi BOCIIUTAHUs, LEJIEBbBIMU
OPUEHTUPAMHU pE3yJIbTaTOB BOCIUTAHHS, pPEATM3ALMI0 TPUOPUTETAa BOCIUTAHHS B y4eOHOMH
NEeSATEIbHOCTH;

- IIPUBJICYCHUC BHHUMAHHA 06yqa}0Lu1/1xc;1 K IOCHHOCTHOMY AaCIICKTY H3Yy4YaCMbIX Ha YpPOKax
MIPEeIMETOB, SIBICHUW U COOBITHI, MHUIIMAPOBAHHE OOCYXIECHUN, BBICKA3bIBAHUI CBOETO MHEHMS,
BblpaGOTKI/I CBOCTO JIMYHOCTHOTO OTHOIICHHUA K N3Y4YaCMbIM CO6BITI/I$IM, SIBJICHUAM, JIUIIAM,

- IPUMEHEHHUE UHTEPAKTUBHBIX (pOpM yueOHON pabOThl — UHTEIJIEKTYaIbHBIX, CTUMYIUPYIOLIUX
MO3HABATCJIbHYIO MOTHBALIUIO, UT'POBBIX MCTO/JUK, I[HCKyCCPIfI, JaroIuX BO3MOXHOCTH HpI/IO6peCTI/I
OTIBIT BEJIEHUSI KOHCTPYKTHUBHOTO JUAJIOTa; TPYMIIOBOIM pabOThl, KOTOPask YYUT CTPOUTH OTHOLICHHS U
JIeICTBOBATh B KOMaH/E, CIOCOOCTBYET Pa3BUTHIO KPUTHUUECKOTO MBIIIUICHUS;

- noOyxJeHue oOydJalomuxcsi coONoAaTh HOPMBI TMOBENCHHUS, MpaBWia OOIIEHUS CO
CBCPCTHUKAMU U MEAArOru4CCKUMU pa6OTHI/IKaMI/I, COOTBCTCTBYIOIIMEC YKJIaAy IIKOJIbI, YCTAHOBJICHUC
U TIOJIIEPIKKY T0OpOKeTaTeNbHON aTMOC(ephI;

- OpraHu3alvio HaCTaBHHUYCCTBA MOTHBHUPOBAHHLIX W JSPYAUPOBAHHBIX 06yqa101111/1xcs1 Hazg
HEYCIEeBAIIIUMU OJHOKIACCHUKAMHU, B TOM YHCJE C OCOOBIMH O00pa30BaTENbHBIMH MOTPEOHOCTIIMH,
JTAIOIIEr0 00YYaIOIMMCS COIMATBLHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3AaUMHOMN TTOMOIIIH;

- UHUIUUPOBAHUE U TOIICPKKY HCCICIOBATEIbCKONW JEATEIbHOCTH  OO0Yy4Yarouuxcs,
IUIAHUPOBAHUC W  BBIIOJHCHHUC HWHAWBUAYAJIBHBIX W TPYHIIOBBIX IIPOCKTOB BOCIIMTATEILHOU
HaIpaBJIEHHOCTH.

Pe3ynbrarsl enuHCTBa yueOHOM M BOCTIMTATEIILHOM JIEATETLHOCTH OTPAXKEHBI B pa3zelie padoueid
porpaMMsbl «JIMYHOCTHBIE Pe3yIbTaThl U3YyUEHHs yueOHOro Kypca «['eoMeTpus» Ha ypOBHE CPEHETO
o01ero 0opa3oBaHuUs».

MECTO YYEBHOTI'O KYPCA «'EOMETPUSI» B YYUEBHOM IIJIAHE

Ha ypoBHe cpennero o6mero oopasoBanus «['eomeTpus» sBisieTcs 00sS3aTelbHBIM YYeOHBIM
KypcoM yudebHoro mnpeamera «MaTemaTuka», KOTOpPBIM BXOAUT B COCTaB IpEeAMETHOH oOnactu
«MaremaTika u H”HPOPMATHKAY.

Cpoxk ocBoenus paboueit mporpammsl: 10-11 kmaccsr, 2 roga

KonnuecTBo yacoB B yueOHOM IJIaHE Ha U3ydeHue npeamMera (34 yueOHbIe HeJeNnu)

Knacc KomanuectBo yacoB B Hegento | KomndecTBO 4acoB B roj
10 xnacc 2 68
11 xnacc 1 34
Bcero 102




COJEPKAHUE YYEBHOI'O KYPCA

10 KITIACC

IIpsimble ¥ IIIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE IOHATUS cTepeoMeTprr. Touka, mpsMas, II0CKOCTh, IPOCTpaHCTBO. [lonsaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmMHOe pacnonoxeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAOLIUECs, MapaJlIeIbHbIE 1
CKpelmBampomuecss npsaMsle. llapamnenbHOCTh NPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNApaUIeIbHOCTh
IpPSIMOM M IUIOCKOCTH. YTJbl C COHAIPABJICHHBIMU CTOPOHAMH; YIOJI MEXKIy IpPSIMBIMU B
npoctpaHcTBe.  [lapaminenbHOCTh  IUIOCKOCTEH:  MapajulelbHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimme npocTpanCcTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIp,
KyO, apaJuiesienumnea; NoCTPOCHHE CEYCHUIA.

[lepneHUKyIApHOCTH MHPSAMOM M IUIOCKOCTU: IEPHEHIUKYJSIPHBIE IPSIMBIE B
MIPOCTPAHCTBE, NPSIMbIE MApAUICIbHBIE M MEPHEHAUKYJISPHbIE K IJIOCKOCTH, IPU3HAK
NEPHEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSMOM NEPIEHAUKYJIAPHON IUIOCKOCTH.
VYTI1bl B IPOCTPAHCTBE: YrOJ MEXAY NPSIMOM U IUIOCKOCTBIO; IBYTPAHHBIN IO, IMHEHHBIA YroJl
JBYI'paHHOro yruia. lleprneHauKysssp M HAaKJIOHHBIE: PAcCTOSHUE OT TOYKHM JO IIJIOCKOCTH,
paccTosiHue OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUs (PUryphl Ha TUIOCKOCTb. [lepreHanKynapHOCTh
IUIOCKOCTEM: MpPHU3HAK IEPHEHAUKYISAPHOCTH ABYX ILIockocted. Teopema o0  Tpéx
NEepPHEHANKYISIPAX.

MHOrorpaHHUKHU

[loHsiTHe MHOrOrpaHHHMKAa, OCHOBHBIE 3JEMEHTbl MHOTOIPDAHHMKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKY; Pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yroiapHas nmpusma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MPsiMasi U HAKJIOHHAsI IPU3MbI; OOKOBAs U IMOJIHAS IOBEPXHOCTH IIPU3MBIL.
[Tapannenenunen, NpsAMOYroJIbHBIN NapajuieNenunes U ero coicrBa. [lupamuaa: N-yronapHas
nupaMua, TPaHU M OCHOBAaHUE NUPaMUJbI; OOKOBas W TMOJIHAS TOBEPXHOCTh MHUPAMUJBI;
IpaBWIbHAasg M yceu€HHas MNHupaMuga. OJEMEHTbl MNpuU3Mbl W nupamuabl. [IpaBuibHbIE
MHOTOIPAHHUKHU: MOHSTHE NPABUJIBHOTO MHOTOIPAHHHMKA; NpPAaBWJIbHAS MpU3Ma U NpaBUIIbHAs
NUpaMKJia; IpaBUiIbHAas TPEyTroibHas MMpaMK/ia U IpaBUIIbHBIN TeTpasap; KyO. [IpeacraBnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOAEKadAp U ukoca’ap. CeueHus Npu3Mbl U MUPAMUBL.

CumMMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTENIBHO TOYKH, MPSIMOM, MJIOCKOCTH.
DNEeMEHTH CUMMETPUU B TMpaMuJax, apauleenue1ax, IpaBUIbHbBIX MHOTOTPaHHHUKAX.

Brruucnenue s1eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomaas 60xoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSIMOI MPU3MBI, IJIOIIA{b OCHOBaHUMN, TEOpeMa 0 OOKOBOH
MOBEPXHOCTU NpsMOM mpu3Mbl. [lnomaas GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIbHON
MUPAMHUJIBIL, TEOpEMa O TUIOMIAIN yceu€HHOM mupamuabl. [lorstre 06 06béme. OOBEM MupamMubl,
IIPU3MBI.

ITonoGHble Tenma B mpocTpaHcTBe. COOTHOLIEHHS MEXIYy IUIOMIAJIMH IMOBEPXHOCTEH,
00BbEMaMHU TOOOHBIX TEJI.

11 KJIACC

Tena Bpamenus

Hunuaapudeckass MOBEPXHOCTh, 00pasylolye IWIMHIPUYECKOH IOBEPXHOCTH, OCh
WIMHAPUYECKONW MOBepXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yomas u
0CB; TIIOMIAb OOKOBOI! 1 TTOJIHON TIOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pasyloliyne KOHMYECKOH MOBEPXHOCTH, OCh M BEpIIMHA
KOHWYeCKOH moBepxHocTH. KOHyc: ocHOBaHME M BepmIMHA, OoOpasyromas M OCh; IUIOMAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIN KOHYyC: 00pa3yrolliue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.



Cdepa u map: ueHtp, paadyc, nuaMmeTp; IUIOMAAbL MOoBepxHOCTU cdepbl. B3anmmuoe
pacrosioskeHue cepbl U INIOCKOCTH; KacaTeslbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3006paxenue Ten BpalieHus Ha MI0CKOCTH. Pa3BépTka numuHapa u KoHyca.

KomOuHnanmu Ten BpamieHHsi 1 MHOTOTPAHHUKOB. MHOTOTPaHHUK, OMHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPalllEHUs.

[Tonstne 006 o0béme. OcHOBHBIE CcBoiicTBa 00BEMOB Tel. Teopema 00 o00BEMe
PSIMOYTOJIBHOTO Mapaiiesienumneaa u cueactsus u3 ne€. OopéM nunuuapa, konyca. O0bEM mapa
Y TUTIOIIA b CEPBHI.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IJIOAASMH TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenust muiuHApa (mapaiedbHO U MEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapaenbHOE OCHOBAHUIO U IPOXO/SIIEE YEpPe3 BEPILIUHY ), CEUEHUS 111apa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty U B mpocTpaHcTBe. ClI0’KEHUE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. PaznoxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. IlpaBuiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM IIPaBWJI JEHCTBUI C BEKTOpaMHU.
[IpsimoyronbHasi cuctemMa KoopAMHAT B mpocTpaHcTBe. Koopmunatel BekTopa. Ilpocteitmue
3a7a4d B KOOpJAMHATax. Yroja Mexay BekTopamu. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay MpsIMBIMUA U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOH MHpHU
peLIeHUH TeOMETPUYECKUX 3a/1a4.



INVTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInaHOCTHBIE pE3yJbTaThl OCBOCHUS MpOrpamMmbl ydeOHOro mpeamera «MaTemaTuka
XapaKTePU3YIOTCS:

I'paxknanckoe BocniuTanue:

Cc()OPMUPOBAHHOCTHIO TPAXKIAHCKON TMMO3UIMK  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WJIEHA POCCHUHCKOro O0OIlecTBa, MPEICTaBICHHMEM O MaTeMaTHYEeCKHX OCHOBax
(YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, ABJICHHA, TPOILEAYP TPAKIAHCKOTO 00IIeCTBa (BEIOOPHI,
OTIPOCHI U TIp.), YMEHHEM B3aUMOJICHCTBOBATH C COLIMATBLHBIMA MHCTUTYTaMHU B COOTBETCTBUU C UX
(GYHKIMAMU ¥ Ha3HAYEHUEM.

IlaTpuoTnyeckoe BociuTaHue:

c(OPMHPOBAHHOCTHIO POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOSIIIEMY POCCUMCKONW MAaT€MAaTHKH, IEHHOCTHBIM OTHOIIEHHEM K JOCTHIKEHHSIM POCCUHCKHUX
MAaTeMaTUKOB U POCCHUHCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3TUX JOCTHKCHUN B
JIpYTUX HayKaxX, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEHl poCCHiickoro Hapona; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHHUEM
JOCTH)KEHUM HAayKH U JESITEIbHOCThIO YYEHOrO; OCO3HAHMEM JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOMYHMBOTO OYIyIIEToO.

JcTeTH4YeCcKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKIIFOYAsl 3CTETUKY MAaTEMATHYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3aJa4, PEHICHUN, PaCCYyX IACHUN; BOCIPUUMYHUBOCTHIO K MaTEMaTHYECKUM AacleKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIIUTAHME:

c(OpMUPOBAHHOCTHIO YMEHHS IPUMEHATh MaTeMaTHUECKHUE 3HAHHS B UHTEpecax 3J0POBOTO
1 0e301macHoro o0pa3a JKU3HU, OTBETCTBEHHOT'O OTHOIIIEHHS K CBOEMY 3JI0POBBIO (3/I0pPOBOE MUTAHUE,
cOanmaHCHUpPOBAHHBIN PEKUM 3aHITUN U OTJIBIXA, peTyNIApHas (pusudeckast akTUBHOCTH); (PU3UUECKOTO
COBEPUICHCTBOBAHMS, IIPH 3aHATUAX CIIOPTUBHO-031I0POBUTEIIBHOM IESATEIbHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYJy, OCO3HAaHHUEM IIEHHOCTU TPYAOTIOOUS, WHTEPECOM K Pa3IMUYHBIM
chepam mpodeccHoHANbHON NEATENBHOCTH, CBSI3aHHBIM C MAaTEMaTHUKONH U e€ MPHUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOp Oynayieil mpodeccuu U pealn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MAaTeMaTH4YeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHUIO B PEUICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HallpaBIE€HHOCTH.

IKO0JI0TrHYecKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYIbTYphl, MOHUMAHHEM BIHUSHHUS COIMAIBHO-
SKOHOMHUYECKUX TMPOLECCOB HA COCTOSHHE MPHUPOJHOM U COLMAIBLHOM Cpeibl, OCO3HAHHEM
rI100aTBFHOTO XapakTepa IKOJIOTUYECKUX MpoOdiieM; OpUeHTaIuel Ha TPUMEHEHNE MaTeMaTHIYeCKUX
3HAHUH JJIS1 peIIeHUs 3a/1ad B 00JIACTH OKPY’KAIOIIEH Cpebl, TUITAHUPOBAHUS TTOCTYIIKOB M OI[CHKH
MX BO3MOXHBIX MOCJIEICTBUM JIJIs1 OKPY>KAIOILIEH Cpebl.

I{eHHOCTH HAYYHOTO MTO3HAHUSA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HayKH M OOIECTBEHHOW MPAKTHKW, MOHUMAaHUEM MaTEeMaTHYECKONW HayKH Kak chepsl
YEJIOBEUECKOU JESATENbHOCTH, ITANoOB €€ pa3BUTUSA M 3HAYMMOCTH JUIsl Pa3BUTHS LIMBHIM3ALUU;
OBJIQJICHUEM SI3bIKOM MAaTEMaTHKH M MAaTeMAaTHYECKOW KyJbTypOd KaK CPEICTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYHIECTBJIATH MPOEKTHYIO U UCCIEA0BATENbCKYIO NEATEIbHOCTh HHANBUYAIbHO U B
TpyIIIe.



METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHbie pe3yJbTaThl OCBOCHHS IMPOrpaMMbl yueOHoro npeamera «MaTtemaruka
XapaKkTePU3yIOTCS  OBIAJCHHEM  yYHUBEPCAIbHBIMH  HO3HAGAMETbHbIMU oeticmeusamu,
VHUBEPCAIbHLIMU ~— KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCANbHbIMU  Pe2YIaMUEHbIMU
OeticmeusmMu.

1) Vuueepcanvuvie nosnasamenwvhnvie Oeticmeus, obecneuusaom Gopmuposanue 6A306bix
KOCHUMUBHBIX NPOYecco8 o00y4aowuxcs (0ceoenue memooo8 HO3HAHUSL OKPYICarowe2o Mupd,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ uHgopmayueti).

ba3soBble Jlornyeckue 1ecTBUA:

® BEHIBJSITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHM, OTHOLICHUN MEXIY MOHATUSAMU; (OPMYIUPOBATH OIPE/IeICHHs] IOHATUH; yCTaHABIIUBATh
CYIIECTBCHHBI MPU3HAK KIACCHU(PUKAIMU, OCHOBAHUS JJIsi OOOOIICHUS W CPABHCHHS, KPHUTCPUU
MIPOBOJMMOIO aHAJIH3a;

® BOCIpPUHUMAThH, (POPMYIHpPOBaTH U MPEOOPA30OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpHUIATEIIbHBIC, SIMHIYHBIC, YACTHBIC U OOIIKE; YCIOBHBIC,

® BBHIIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTHBOpEYHs B (DaKTax,
JAHHBIX, HAOMIOCHUAX U YTBEPIKJICHUAX; IIpeiaraTh KPUTEPUH AJIs BBISIBJICHHS 3aKOHOMEPHOCTEN
U IIPOTUBOPEYUL;

e JeNaTh BBIBOJBI C HCIOJIH30BAaHWEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W HHIYKTUBHBIX
YMO3aKTIOYeHNUN, YMO3aKIIOUEHHH 110 aHAJIOTUH;

® TPOBOAMTH CAMOCTOSTEIBHO JO0Ka3aTelIbCTBA MATEMAaTUYECKUX YTBEPXKICHUH (TIpsIMbIE U
OT TIPOTHUBHOTO), BBICTPAMBATH APTyMEHTAIIMIO, TIPUBOAWTH WPHUMEPHI M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

e BpIOHMpaTh cHocoO pemieHUs y4eOHOM 3amgaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOASMINN C Y4ETOM CaMOCTOSITENIEHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTejbCKue 1eHCTBHA:

® HCIOJIE30BaTh BOMPOCHI KaK MCCIICIOBATEIBCKUI HHCTPYMEHT ITO3HAHUS; (POPMYITUPOBATH
BONPOCH, (DUKCHPYIONIME MPOTUBOpEUYHE, MpoOIeMy, YCTaHaBIMBaTh KMCKOMOE U JIaHHOE,
(hopMHPOBATH THUTIOTE3Y, APTYMEHTHPOBATH CBOKO IMO3HIIHIO0, MHEHUE;

® TIPOBOAWTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, WCCIICJIOBAHHE TIO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4eCKOro oOOBEKTa, SBJICHUS, MPOIECCa, BBISBICHUIO
3aBUCHMOCTEH MEXIy 00bEeKTaMU, SIBJICHUSIMH, TIPOIECCAMU;

® CaMOCTOSTEILHO (POPMYJIUPOBATH OOOOIICHHS M BBIBOBI ITO Pe3yJIbTaTaM MPOBEAEHHOTO
HaOIIO/IeHHs, UCCIIEIOBAaHUS, OIIEHUBATh JOCTOBEPHOCTh MOJTYUYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000IIEHNI;

® TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BEIBUTATH MPEAIIOIIOKCHHS O
€ro pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

® BBHISBIIATH JeDUIIMTH HHPOPMAITHH, TAHHBIX, HEOOXOAMMBIX JIJISI OTBETA HA BOIIPOC U IS
pelleHus 3a/1auH;

e BpIOMpaTh WHGOPMALMIO U3 WUCTOYHUKOB pPa3jIMYHBIX THIIOB, AaHAJIU3UPOBAThH,
CHUCTEMATH3UPOBATh U HHTEPIPETUPOBATH MHPOPMAITUIO PA3TNIHBIX BUIOB U OPM MPEICTABICHHUS;

® CTPYKTypupOBaTh HWH(MOPMAIMIO, TPEICTABIATH €€ B pasiIM4HbIX  (popmax,
WJUTIOCTPUPOBATH T'pauuecKH;

® OIICHMBATh HAASHKHOCTH WHPOPMAIMKM TI0 CAMOCTOSTEIBHO C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.



2) VHnusepcanvhvle KOMMyHUKamueHwle Oelicmeus, 00ecnedusarom chopmuposanHocmy
COYUATILHBIX HABLIKO8 0OYUAOWUXCAL.

Oo0menue:

® BOCIPUHUMATH U (POPMYIUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSMHU U IICISIMHU
0O0IIIeHHs; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U TUCbMEHHBIX TEKCTaX,
JTaBaTh MOSICHEHUSI 110 X0y pELICHUs 3a/1a4yi, KOMMEHTHUPOBATh MOJIYYCHHBIA PE3yiIbTaT;

e B X0J/i¢ OOCYXJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOI TEMBbI, MPOOIEMBI,
peraeMoil 3a/layu, BBICKA3bIBAaTh WJICH, HAIICJICHHBIC HAa IOWCK PEUICHUS; COMOCTaBISATH CBOH
CYXKICHHSI C CYXICHHUSMHU JPYTUX YYaCTHUKOB AHMANIOra, OOHApYXKUBATh Pa3jMdhe U CXOJCTBO
MTO3HIIMI; B KOPPEKTHOU (popme hopMyIupoBaTh pa3HOTIACHUS, CBOM BO3PAKCHUS;

® TMIPEACTABJIATh PE3yJbTAaThl PEUICHUS 3a/ayd, SKCIEPUMEHTA, MCCIICOBAHHUS, MPOCKTA;
CaMOCTOSITENILHO BBIOUPATH (POpMAT BBICTYIUICHUS C YUETOM 3a/1a4d MPE3CHTAUA U OCOOCHHOCTEH
ayJIUTOPHH.

CotpyaHunuectso:

® [IOHMMATh W UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHON M MHAUBUAYAJIBHON pabOThl IPHU
pelieHrny y4eOHbIX 3a1a4; IPUHUMATh 11eJIb COBMECTHOM AESITeNbHOCTH, INIAHUPOBATH OPraHU3ALINIO
COBMECTHOH pabOThI, paclipeieisiTh BUIbI pabOT, JOrOBapUBATHLCS, 00CYKIATh MPOIIECC U PE3YJIBTAT
paboThl; 06001IaTh MHEHUS HECKOJIBKHX JIFOJICH;

® yYacTBOBaTh B IPyMNOBLIX GopMax padoThl (00CykIeHuss, 0OMEH MHEHHil, «MO3TOBBIC
IITYPMBD» U WHBIE); BBITIOJIHATH CBOIO YacTh pa0OThl M KOOPJUHUPOBATH CBOU JICUCTBUS C IPYTUMHU
YJieHaMd KOMaHJbl; OLIGHHWBAaTh KAaueCTBO CBOEro BKJaJa B OOMIMHA MPOAYKT IO KPUTEPHUSAM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

3) Vhusepcanvnvle pezynsamusnsle oeticmsusi, 00ecnevusaom QopmuposaHue CmviCiloeblx
VCMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anus:

® COCTaBISThH IJIaH, AJITOPUTM pEIEeHUs 33a/Ja4yd, BbIOUpATh CHOCOO pelIeHUs ¢ y4eToMm
UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATH
BapHaHTHI PELICHUH ¢ y4€TOM HOBOM MH(OpMaLIIH.

CaMOKOHTpPOJIb:

® BJa/IeTh HABBIKAMU MO3HABATENHHON peIeKCUN KaK OCO3HAHMS COBEPIIAEMBIX I€HCTBUN
Y MBICTUTEIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB; BIAIETh CIOCO0AMU CaMOTIPOBEPKH, CAMOKOHTPOJIS
rpoliecca U pe3yjbTaTa peleHrus MaTeMaTUUEeCKON 3a1a4u;

® TMpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IpPH PEIICHUM 3a/1ayd, BHOCHUTH
KOPPEKTUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAMJICHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBUSAM, OOBICHATH MPUUUHBI
JOCTHKCHHST UM HEIOCTHKEHUSI Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIMMOKY, AaBaTh OILEHKY
MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIIACC

OrnepupoBaTh NOHATUAMU: TOYKA, MPAMasi, INIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IIPU PEIICHUU T'€OMETPUYECKUX
3a1ad.

OnepupoBaTh NOHATUAMU: NAPAIIEIBHOCTD U MEPIEHAUKYIIIPHOCTD MPSMBIX U INIOCKOCTEH.

KnaccuduiupoBaTs B3aMMHO€E pacloIoKEeHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMHU: ABYTPAaHHBIN YTOJI, TPaHU IBYTPAHHOTO yTIIa, peOpo IBYTPaHHOTO
yIJIa; TMHEWHBIN YToJl IBYTPAHHOIO yTIJIa; IpalyCHas Mepa IBYTPAaHHOTO yIJIA.



OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BBIMYKJIBI M HEBBITYKIBIA MHOTOTPAaHHUK,
3JIEMEHTbI MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOTPAHHUK.

Pacno3naBate OCHOBHBIC BH/bl MHOTOTPAHHUKOB (MHMpamMuia; MpU3Ma, MPSIMOYTOJIbHBIN
napajuiesenumne, Kyo).

KnaccuguupoBatb MHOTOTpaHHUKH, BBIOMpasi OCHOBAHUS IS KJIacCU(UKAIINH (BBITYKIIbIE
U HEBBIYKJIbIE MHOTOTPAHHUKY; IPAaBUIIbHbIE MHOTOTPAHHUKH; NPSMbIE€ U HAKJIOHHBIC NPU3MBI,
napajuieIenuneabl).

OnepupoBaTh NOHATUAMH: CEKYyILas INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3YsI METOJL CIIEJIOB.

CrpouTh ceuyeHUs: MHOTOTPAaHHUKOB METOJIOM CJIE/IOB, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemiate 3a1aun Ha HaXOXXJEHUE T€OMETPUUYECKUX BEJIMYUH 110 00pa3laM WM allrOpUTMam,
MPUMEHSS] U3BECTHBIC AaHATUTUYECKUE METOBI IPU PELICHUN CTAaHJAPTHBIX MaTEMAaTUYECKHUX 337134
Ha BBIYHCJICHUE PACCTOSTHUM MEXy IByMsl TOUKaMHM, OT TOUYKH JI0 MIPSIMO, OT TOUYKH /10 MJIOCKOCTH,
MEXy CKPEITUBAIOIIUMHUCS MPSMBIMH.

Pemate 3aauu Ha HaAXOXKJEHUE T€OMETPUYECKUX BEJIMYUH 110 0Opa3laM WM alrOpuTMam,
MIPUMEHSS] U3BECTHBIC AaHATUTUYECKUE METOBI TIPY PEUICHUN CTAaHJAPTHBIX MaTEMAaTUYECKHUX 33134
Ha BBIYUCIICHHUE YIJIOB MEXKAY CKPELMBAIOILIUMUCS IPSAMBIMU, MEKIY MPSIMOI U INIOCKOCTBIO, MEKAY
TUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruuciare 00bEMBI U IUIOIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpH3Ma, MUpaMuaa) C
npUMEHEHHEM (POPMYII; BBIYMCIATH COOTHOLICHHS MEXKIY IUIOIAASIMU MOBEPXHOCTEH, 00BEMaMu
110JI00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSIMU: CHMMETPHS B TPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTH CHMMETPHH;
LIEHTP, OChb U INIOCKOCTh CHMMETPUH (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

[IpumensaTs reomerpuueckue GakThl JJIi  PEUIEHHUS CTEPEOMETPUYECKMX  3a7ad,
MIPE/IIOIArafoIIuX HECKOIBKO MIaroB PEeIIeHHs, €CITN YCIOBHUS MPUMEHEHHs 3a/IaHbI B sSIBHOH Qopme.

[TpuMeHsaTh mpocTeHe MpOorpaMMHBIE CPEJCTBA M AJNEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI TIPY PEIICHUU CTEPEOMETPHUECKHIX 3a1ad.

[TpuBoANTE TpUMEpPHl MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEHl B MpHUpOAEe U  IKU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUHN B HCKYCCTBE.

[TpuMeHATh TOMy4YEeHHBIE 3HAHUS HA MPAKTUKE: AHAIM3MPOBATh pealibHbIe CUTYallMH U
MPUMEHSTh U3YYECHHBIC TIOHATHS B TIPOIIECCE MOMCKA PEIICHUS MaTEeMaTHIeCKU CPOPMYITUPOBAHHON
poOJIeMbl, MOAETHPOBATh PeabHbIE CUTYalluu Ha S3bIKE F€OMETPHH, UCCIIEA0BaTh MMOCTPOECHHBIE
MOJIENI C WCIIOJNIB30BAaHUEM TE€OMETPUYECKHX TOHSATHI M TeopeM, ammapara anreOpbl, pemiaTh
MIPAKTUYECKHE 3aJ]auH, CBA3aHHBIE C HAX0XK/IEHUEM I'€OMETPHUUECKUX BETMYUH.

11 KJIACC

OrnepupoBaTh MOHATHSAMU: WJIMHIPUYECKAsT MMOBEPXHOCTh, 00Pa3yIOIINE MIMHIPUISCKOM
MOBEPXHOCTH; IIWJIMHAP; KOHUYECKasi TOBEPXHOCTh, 00Pa3y0IINe KOHNYECKOW TOBEPXHOCTH, KOHYC;
chepudeckas MoBEpXHOCTD.

PacnioznaBats Tena BpamieHus (MUIUHAP, KOHYC, cdepa U map).

OOBSCHATH CITOCOOBI TTOJTYYCHHS TEJI BpaIICHUS.

KnaccuduimpoBaTs B3auMHOE pacioioKeHue cepbl U MIO0CKOCTH.

OniepupoBaTh MOHSATHUSMH: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTA, BHICOTa CETMEHTA,;
IapOBOM CJIOM, OCHOBAHUE MIAPOBOTO CJ0s, BHICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Beraucisate 00bEMBI M IUIOMIAM TOBEPXHOCTEW TEN BpAIICHHS, TE€OMETPHYECKUX TEN C
pUMeHEeHHeM (HopmyI.



OnepupoBaTh HOHATHSIMH: MHOTOI'PaHHHK, BIMCAHHBIN B C(EPy U OMHCAHHBIA OKOJIO CEpHI;
cdepa, BIMCaHHAs B MHOIOI'PaHHUK WUJIM TEJIO BPAILEHUS.

BrorauciasaTs coOoTHOMICHUS MCKAY IIoIaasaMu HOBerHOCTef/’I 1 00béMaMu HOI[O6HBIX TCII.

N300paxkaTh u3ydaemble (QUIYppl OT PYKM M C IPUMEHEHHEM IPOCTBIX YEePTEKHBIX
HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXU U3 PUCYHKOB MPOCTBIX OOBEMHBIX GUIYp: BHUJ
CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TE€J BPAILICHHUS.

W3BnekaTb, MHTEPNPETUPOBATh U MPEOOpPa30BbIBaTh MH(OPMAIMIO O IPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaxX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrimomasaTs I[CﬁCTBPISI CJIOKCHUS BCKTOPOB, BEIYUTAHUA BCKTOPOB U YMHOKCHHA BCKTOPA HaA
YHCII0, OOBACHATh, KAKUMU CBOWCTBAMH OHM 00JIaJat0T.

IIpuMeHATh IpaBUIIO NapasuIeICIUIIEIA.

OnepupoBaTb NOHATHUAMHU: JIE€KAPTOBBI KOOPIMHATBI B IIPOCTPAHCTBE, BEKTOP, MOIYJIb
BCKTOpa, PpPaBCHCTBO BCKTOPOB, KOOPAWHATBI BEKTOpA, YrojJ MCKAY BCKTOPAMH, CKaJIAPHOC
IIPOU3BE/ICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaXOIlI/ITI) CyMMY BCKTOPOB U IMPOU3BCACHUC BCKTOpA HA YUCIIO, YIOJ MCKAY BCKTOpaMu,
CKaJISIPHOE MPOM3BEEHHUE, PACKIJIAAbIBAaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CHUCTEME KOOpMHAT.

[IpumensaTs reomerpuueckue (GakThl JJIi  PEUIEHHUS CTEPEOMETPUYECKMX  3a7ad,
IIpeIIoJIararoIuX HECKOJIBKO I1aroB PELIeHUs], €CJIM YCIOBUS PUMEHEHUS 3aaHbl B IBHOU (popme.

Pemars npocreilinie reoMeTpu4ecKue 3aladyd Ha NPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
METOJa.

Pemare 3agaunm Ha [10Ka3aTelbCTBO MATEMaTHYECKUMX OTHOLIEHUH W HAXOXICHUE
reOMCTPUICCKUX BCIWYHH I10 06pa3uaM WK aJIropuT™MaM, MPUMCHAA HU3BCCTHBIC MCETOJbI IIPU
PEIICHUHU CTAHAAPTHBIX MATEMAaTUUCCKUX 3a/1a4.

[TpuMeHATh NpocCTEHIIME NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIlMOHHBIE
CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3aa4.

IIpuBoauTe mpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U KU3HHU,
pacro3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

IIpuMeHATh TONlyYeHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATh DPEANBHBIE CHUTyallUd M
IMPUMCEHATH U3YYCHHBIC ITOHATHA B ITPOLECCE ITOMCKA PCIICHNA MAaTCMAaTUUCCKH C(l)OpMyanOBaHHOﬁ
poOJIeMbl, MOAETHPOBATh PeabHbIE CUTYalluu Ha S3bIKE F€OMETPHH, UCCIIEA0BaTh MOCTPOECHHBIE
MOJIETIM C MCIOJb30BaHUEM T'€OMETPUUYECKHUX MOHATUH M TEOpeM, ammapara aiareOpbl; peuiaTh
MIPAaKTUYECKHUE 3a1a41, CBSI3aHHbIE C HAXO0XKICHUEM T€OMETPUYECKUX BEITUYHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosanuyectBo yacos OcHoBHBIC BHBI 1eSITEIbHOCTH 00y4al0IHUXCS JeATeJbHOCTD
HaumenoBanme Kontp | Ilpakr | IICKTPOHHEIC YRTET € yHerom
Ne 0abHBI | nyecku | (HppoBbIE) nporpamMml
pa3ielioB W TeM
n/n IpOrpaMMET Bcero e e o0pa3oBaTe/bH BOCIIMTAHUA
pa6or | paGor | ble pecypchl IIKOJIBI
bl bl
AKTYaJu3upoBaTh (HaKThl U METOIbI -yCTaHOBJICHUE
IUITAHUMETPHH, PEJICBAaHTHBIC TEME. JIOBEPUTEIIBHBIX
IMoay4aTs npeaCcTaBICHHS O MPOCTPAHCTBEHHBIX | OTHOIICHUH MEXTY
¢urypax, pa3dupaTh NpocTeine npaBuia HeIarorHueCKuM
POII 10 kmacc | n3oOpaskeHus 3TUX QUTYP. paboTHUKOM u
https://resh.edu.r | M300paxkaTh OpsMyIO U IIOCKOCTh HA PUCYHKE. | 00yYarolIuMHuCs,
u/subject/17/10/ | Pacmo3HaBaTh MHOTOTPAHHHUKH, TUPAMHUJLY, Ky, | CIIOCOOCTBYIOLIMX
MBI 10 kmacc | Ha3bIBATh UX DJIEMEHTHI. MIO3UTUBHOMY
https://uchebnik. | JemaTh prcyHOK Ky0a, THPaMU/Ibl, HAXOIUTH BOCITPHUSATHIO
mos.ru/catalogu | ommOku B HEBEPHBIX U300PAKEHHSIX. 00yJaroImuMucs
Baeere 5 e?aliaseszle_sson 3HAKOMHUTBCS C CCUCHUSIMH, C METOJIOM CJIEJIOB; | TpeOOBaHMit 71
1 CTEPEOMETPHIO 10 template_,wdeo MCII0JIb30BAaTh AJIsl HOCTPOEHUS CEYEHUS METO npocs0
lesson,video&s CJICIOB, KPATKO 3aIIMChIBATh IIAru MOCTPOCHUS Ieaaroru4yeCcKoro
ubject program | ceuenus. Pacmo3naBaTh BH] ceueHHs U paboTHHKa,
10s=31937339, | oTHOIIEHHH, B KOTOPBIX CEUCHHE ICIUT pedpa NPUBJICYCHUIO  UX
32663023,31937 | ky0Oa, HAXOAUTH TUIOIIA/(b CEUCHHUSI. BHUMAaHUS K
337&class_level | Mcmogab3oBaTh 1o100HMe MpH PEIICHUN 3a7ad HA | 00CY)KTaeMoi  Ha
ids=11,10 MOCTPOCHUE CEUYCHUH. ypoke
3HAKOMUTBCS € aKCHOMAaTHYECKAM TIOCTPOCHHUEM | WH(OPMAIIHH,
CTEpEOMETPUH, C AKCHOMaMH CTEPEOMETPUU U aKTHBH3AIH
CJICZICTBUSIMU U3 HUX. MO3HABATEIBHOM
HNnmocTpupoBaTh akCHOMBI PUCYHKAMU H JeSTEIbHOCTH;

IpUMepaMu U3 OKpy:Karolieid 00CTaHOBKU
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[Tpsimble ¥ MIOCKOCTH
B IIPOCTPAHCTBE.
ITapaieapHOCTD

MPSIMBIX U IIJIOCKOCTEN

12

POII 10 kmacc
https://resh.edu.r
u/subject/17/10/
MOII 10 kmacc
https://uchebnik.
mos.ru/catalogu
e?aliases=lesson
template,video
lesson,video&s
ubject_program
ids=31937339,
32663023,31937
337&class_level
ids=11,10

AKTYyau3upoBaTh (aKTbl U METOIBI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOJUTH
AHAJIOTUH.

[TepeuyncasaTh BO3MOXKHBIE CIOCOOBI
PaCIIOJIOKEHUS JBYX IIPSMBIX B IIPOCTPAHCTBE,
WUTIOCTPUPOBATh X Ha npuMepax. JlaBarb
omnpeJesieHHe CKPEIMBAIOIIUXCS IPSIMBIX,
(bopMyIMpOBaTh NPU3HAK CKPELIUBAIOILUXCS
IIPSAMBIX U IPUMEHATH €T0 IPU PEIICHUH 3aa4.
Pacno3naBartp Npu3My, Ha3bIBaTh €€ DJIEMEHTHI.
CTpouthb ceueHus Npu3Mbl Ha TOTOBBIX
yepTexkax. IlepedncasiTe BO3MOMKHBIE CIIOCOObI
B3aUMHOTI'O PACIOJIOKEHUS IIPSIMOU U INIOCKOCTH B
IIPOCTPAHCTBE, IPUBOJUTH COOTBETCTBYIOLINE
IIPUMEPBI U3 PEATTbHOMN KU3HU.

JaBaThb onpeaejieHHe MapauleIbHOCTU IPAMON U
IJIOCKOCTH.

®opmyIMpPOBATh NPU3HAK [1APAJUIEIBHOCTU
IIPSAMOM M TUIOCKOCTH, YTBEPKIECHUE O MPSIMOU
[IEPECEUCHUS IBYX IIJIOCKOCTEH, MPOXOAAIINX
yepes napajuiesnbHele npsMsle. Pemars
IIPAaKTUYECKUE 3a7a4H Ha IOCTPOCHUE CEYCHUN
MHOT'OI'PAHHUKA.

OO0BSICHATD Clly4ay B3aUMHOTO PacIOIOXKEHUS
mockocrel. /laparb onpenesieHue

- o0y 1eHue
oOydJaronmxcs
co0oaaTh Ha
ypoKe
OOIIETTPUHSATHIC
HOPMBI TIOBEJICHHUS,
mpaBwiia OOIICHUS
co

CTapIIUMH
(menarorn4ecKuMu
paboTHHKaMHu) U
CBEPCTHUKAMU
(oOy4arommmucs),
TIPUHITUITBL
y4eOHOI
JUCIUTUTHHBI 1
CaMOOpTaHU3aIIH;
- NpUBJIEYCHHE
BHUMAaHHUS
oOyuaromuxcs K
[IEHHOCTHOMY
acIeKTy
M3y9aeMbIX Ha
ypOKax  sIBJICHHH,
OpraHu3amusi WX

napajieNIbHBIX MJIOCKOCTEN; IPUBOIUTH IPUMEPBI | PaOOTHI €

W3 peajbHOM JKU3HU U OKPYXKaIoIeld 00OCTAaHOBKH, | MOJIy4aeMOu Ha
WUTIOCTPUPYIOLINE NapaJlJIeIbHOCTD IIJIOCKOCTEN. | YPOKE  COLIMAIIBHO
Hcnonb3oBaTh Npu3HaK MapajjieIbHOCTH JIBYX 3HAYUMOM
IIJIOCKOCTEM, CBOMCTBA MapaJUIEIIbHBIX uHpopmanuen —
IUIOCKOCTEH MpH pelieHny 3a/1a4 Ha IOCTPOCHUE. | HHUIMUPOBAHUE €e
OO0BSICHATD, UTO HA3BIBAECTCS NAPAJUIEITBHBIM o0CyX/1eHus,
IIPOEKTUPOBAHUEM U KaK BBIIIOJIHAETCS BBICKa3bIBAHUS
MPOSKTUPOBAHKE (PUTYP HA MITIOCKOCTb. 00yJarmuMucs



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937339,32663023,31937337&class_level_ids=11,10

H306paxkaTh B napauieabHON MPOESKIMH
pas3JInYHbIE FEOMETPUIECKUE (PUTYPBI.
MoaeanpoBaTh peabHbIE CUTyalluU Ha SI3BIKE
TE€OMETPHH, UCCIIEOBATH TIOCTPOCHHBIE MOJEIIN C
UCIIOJIb30BAHUEM I€OMETPUYECKUX ITOHATHHN.
Hcnonb30BaTh Npu pelICHUH 33/1a4 HA
IIOCTPOEHUE CEYEHUH TIOHATUE NapaJUIeIIbHOCTH,
IIPU3HAKU U CBOWCTBA NAapAJUIEIbHBIX IPSIMbIX Ha
IJIOCKOCTH

[TepnieH UKy ISIPHOCTD
MPSIMBIX U IIJIOCKOCTEN

12

POII 10 kmacc
https://resh.edu.r
u/subject/17/10/
MBI 10 kmace
https://uchebnik.
mos.ru/catalogu
e?aliases=lesson
template,video
lesson,video&s
ubject _program
ids=31937339,
32663023,31937
337&class_level
ids=11,10

AKTYyaJM3upoBaTh (PaKThl U METObI
IUIAHUMETPHH, PEJIEBAHTHBIE TEME, IPOBOJUTH
AQHAJIOTUH.

OO0BsICHATH, KAaKO! YroJl Ha3bIBACTCA YIIIOM
MEX/ly MepeCceKaroMMUCS IPSIMbIMH,
CKPEIIHBAIOIIUMHUCA IIPSIMBIMU B IIPOCTPAHCTBE.
JlaBaTh onpejaesneHue NepreHINKYIISPHBIX
IPSIMBIX U IPSIMON, IEPIIEHANKYJIIPHON K
IJIOCKOCTH.

HaxoauTth yriibl MeKy CKpEeIIMBarOIIMMHUCS
IpsIMBIMU B KyO€ U TUpaMHU/JIE.

IIpuBOoAMTHL MPUMEPBI U3 PEATBLHOMN JKU3HU U
OKpy>Karolie 00CTaHOBKH, HIUTIOCTPUPYIOLIHE
NEPIEHIUKYJISIPHOCTD MPSIMBIX B IIPOCTPAHCTBE U
MEePIEeHIUKYISIPHOCTD MPSIMON K MJIOCKOCTH.
®opMyJIMPOBaTh NPU3HAK NEPIEHINKYIISIPHOCTH
MPSIMO U TIOCKOCTH, TPUMEHSATD €ro Ha
NPaKTUKE: OOBSICHATH MEPHEHIUKYIIPHOCTD
pebpa ky0a u AuaroHaIu ero rpaHu, KOTopas ero
HE COJIEP)KUT, HAXOAUTh JUTMHY MAroHaiu Kyoa.
BbIuucisaTh BEICOTY IPaBUIIBHOM TPEYTOIBHOMN U
IIPaBUJILHOM YETBIPEXYTOJIBHON MTUPAMUJL 110
JuinHam péoep. PemiaTh 3a1aun Ha BEIYMCIICHMS,
CBSI3aHHbIE C NNEPIEHIUKYIISIPHOCTBIO IPSIMOM U

CBOETO MHEHHS TIO
ee MOBO/TY,
BBIPAOOTKH CBOETO
K Hel

OTHOIIICHHS,

- HCIOJIb30BaHHE
BOCITUTATEIHHBIX
BO3MOXHOCTEH
CoZlepIKaHuUs
y4e0HOT0
npeaMmera  4epes
JIEMOHCTPAITIIO
o0yJaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
IpaxaaHCKOTO
MTOBEJICHUS,
MPOSIBIICHUS
YEJIOBEKOMIOOUsT U
no0pocepaeyHoCTH
, uepe3 moa0op
COOTBETCTBYIOIIUX
TEKCTOB JUTST
YTeHUS, 33a4 JUIs
pelIeHus,
MPOOIEMHBIX
CUTyaIuin U1
00CyXIeHUS B
KJacce;

- TpUMEHEHHE Ha
ypoKe
WHTEPAKTHBHBIX
dhopm paboThl ¢
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MJIOCKOCTH, C UCIIOIb30BaHUEM IIPU PEILICHUN
IJIAHUMETPUIECKUX (PaKTOB U METOJIOB.
OO0BSICHATD, UTO HA3BIBAIOT MEPIEHAUKYJIIIPOM U
HAKJIOHHOHM M3 TOYKH K TJIOCKOCTH; MPOSKIINEH
HAKJIOHHOH Ha IIJIOCKOCTb.

OOBSACHATD, YTO HA3BIBACTCS PACCTOSTHUEM: OT
TOYKH JI0 IJIOCKOCTH; MEXIY NapalieIbHBIMU
IJIOCKOCTSIMU; MEXIY MPSAMOM U NapajlyIeIbHON el
MJIOCKOCTBIO; MKy CKPEIIUBAIOITUMUCS
MPSMBIMH.

Haxoauth 5T pacCTOSIHUS B MIPOCTHIX CIIyYasiX B
KyOe, mupamuie, mpusMe.

MopaeanpoBaTh peaibHbIC CUTYaAIlUU Ha SI3BIKE
I€OMETPHUH, UCCIICIOBATh IIOCTPOCHHBIC MOJICIIN C
WCIIOJIb30BAHUEM F€OMETPUUECKUX MOHATUMN.
Hcnoab3oBaTh NpH pelieHUH 3aa4 Ha
nocTpoeHue ceueHuit Teopemy Iudaropa,
CBOMCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB

Vbl
PSIMBIMU
ITOCKOCTIMU

MEXIY
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POII 10 kmacc
https://resh.edu.r
u/subject/17/10/
MOII 10 kmacc
https://uchebnik.
mos.ru/catalogu
g?aliases=lesson
template,video
lesson,video&s
ubject_program
ids=31937339,
32663023,31937
337&class _level
ids=11,10

AKTYyaIu3upoBaTh (aKkTbl U METOAbBI
IUTAaHUMETPHH, PEJIEBAaHTHBIE TEME, TPOBOUTH
AQHAJIOTHUH.

JlaBaTh onpeaesneHue yria Mexy NpsMon u
IUIOCKOCTBIO, OPMYJIUPOBATH TEOPEMY O TPEX
NEePIEeHIUKYIIsIpax U 00paTHYIO K HEH.
Haxoauthb yron Mexxay npsMoi U INIOCKOCTHIO B
MHOTOTPaHHHKE, PACCTOSIHUE OT TOYKHU JI0 MPSIMON
Ha TIOCKOCTH, UCIIOJIB3YSI TEOPEMY O TPEX
neprneHaukyisipax. [IpoBoauTs Ha yepTexe
NEPIEHIUKYJISAP: U3 TOUKU Ha IPSAMYIO; U3 TOUKH
Ha MJIOCKOCTb.

JlaBaTh onpe/elieHne ABYIPaHHOrO yIJia ¥ €To
351eMeHTOB. OOBACHATh PAaBEHCTBO BCEX
JMHENHBIX YIJIOB IBYTPAHHOIO yIJa.

00y4aroIUMUCs:
MHTEIUICKTYJTbHBIX
urp,
CTUMYJIUPYIOIIHX
MM03HABATEIHHYIO
MOTHBAITUIO
o0yJaronmxcs;
JIUCKYCCHI,
KOTOpBIC JAroT
oOyJaromumcst
BO3MOYXHOCTh
PUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JTIAJIOTa;
IPYyNIIOBON pabOThI
WIH

paboThl B mapax,
KOTOpBIC ydar
KOMaHAHOU paboTe
"
B3aWMOJICVCTBUIO C
JPYTUMU JIETHMH,

- BKJIIOYCHHE B
YPOK UTPOBBIX
Iponeayp,
KOTOPBIC TTIOMOTAFOT
MOIEPKATh
MOTHBAITHIO
oOyuaromuxes K
MTOJTYYICHHUTO
3HAHUM,
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Haxonuth Ha yeprexe ABYTPaHHBIM YIroOJl IIPU
pebpe nupaMubl, IPU3MbI, Mapajlieenune/a.
JlaBaTh onpeaesneHHe yria MexXy JIOCKOCTAMHU.
JdaBatp omnpenesenne u  (GOPMYJUPOBATH
NMPU3HAK B3aUMHO NepPHEHINKYIISIPHBIX
IIJIOCKOCTEM.

Haxoauth yriiel MEXIy TUIOCKOCTSIMH B KyOe U
nupamuze.

Hcnonb3oBaTh Npu peLICHUH 3a/1a4 OCHOBHbBIE
TEOPEMBI U METO/1bl TIITAHUMETPHH.
MopenupoBaTth peajibHble CUTYallUU Ha SI3bIKE
r€OMETPHUH, HCCJIeI0BATH IOCTPOCHHBIE MOJIEIIN C
HCIIOJIb30BaHUEM T€OMETPUUYECKUX MTOHSITH.
Hcnoab3oBaTh Npy pelieHUH 3aa4 HA
MIOCTPOEHUE CEYCHUI COOTHOILLICHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

MHororpanHuKu

11

POII 10 xmacc
https://resh.edu.r
u/subject/17/10/
MBI 10 kmace
https://uchebnik.
mos.ru/catalogu
e?aliases=lesson
template,video
lesson,video&s
ubject_program
ids=31937339,
32663023,31937
337&class_level
ids=11,10

AKTYaJIu3upoBaTh (PaKThl U METOBI
IJIJAHUMETPHUH, PEJICBAaHTHBIE TEME, IPOBOAUTH
AHAJIOTMH.

JlaBaTh onpeaejieHHe napasuleIeuIea,
pacno3HaBaTh €ro BUAbI U U3y4YaTb CBOMCTBA.
JlaBaThb onpeneneHue NUpaMuibl, paclio3HaBaTh
BUJIbI IUPAMUJ, (POPMYJIHPOBATH CBONCTBA
pE€06ep, TpaHeil U BHICOTHI MPABUIILHON TUPAMUJIBI.
HaxoauTh mromans HoJIHOH U 00KOBOI
ITOBEPXHOCTU MUPaMUJIBI.

JlaBaThb onpenejieHue yCe4EHHOW MMPAMHUIBI,
HA3bIBaTh €€ JIIEMEHTHI.

®opmyaupoBaThH TEOPEMY O IJIOLIA U OOKOBOM
MTOBEPXHOCTH MPABUIILHON YCEUYEHHON TUPAMUIBI.
Pemars 3a1aun Ha BBIYKCIICHHUE, CBA3AHHBIE C
MApaMUIaMU, a TAKXKeE 3a/1a4l Ha [IOCTPOCHUE
CEYCHUN.

HATAKUBAHUIO
MO3UTHUBHBIX
MEKIIMIHOCTHBIX
OTHOIIICHUH B
KJIacce, TIOMOTAIOT
YCTaHOBIICHUIO
J0OpOXKeIaTeTbHO
i

aTMocdepsl BO
BpeMs ypOKa;

- OpTraHU3aIHsI
medcTBa
MOTHBUPOBAHHBIX
Y 3pYIMPOBAHHBIX
oOyJaromuxcsi HaJl
ux
HEYCIIeBAOIIUMU
OJTHOKJIACCHUKAMH,
JTAFOIIIETrO UM
COLIMATBHO
3HAYUMBIH  OMBIT
COTpPYJIHUYECTBA U
B3aUMHOM
MTOMOIIIH;

- MHUITUUPOBAHUE U
MOJJIEPKKA
HCCIIeIOBATEITECKO
i

JIESITSIIBHOCTH
oOydaromuxcs B
pamKax
peanu3zanuu UM
WH/IMBUIYTBHBIX U
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JlaBaTh onpeaejieHUue MPU3Mbl, paCO3HABATH
BU/JIbI TIPU3M, H300PaKATh IPU3MBI HA YEPTEKE.
Haxoautp miiomniaab noaHoM uim 60KOBOM
MOBEPXHOCTU IIPU3MBI.

H3yuarthb cooTHOmIeHHs Diiepa i uncia péoep,
rpaHeil ¥ BepIIMH MHOTOIpaHHUKA.

H3yuyaTh BUBI TPABIILHBIX MHOTOTPAHHHUKOB,
UX Ha3BaHUS U KOJMYECTBO IPaHEH.

H3yyaTth CUMMETPHIO MHOTOTPAHHUKOB.
OO0BSICHATH, KaKH€ TOUKH Ha3bIBAIOTCA
CUMMETPUYHBIMH OTHOCUTEIHHO IaHHON TOUKH,
IPSIMON MJIH TIJIOCKOCTH, YTO HA3BIBAIOT LIEHTPOM,
OCBIO WJTU TUIOCKOCTBhIO CUMMETPHUU (DUTYPHI.
I[IpuBoAMTH NPUMeEPBI CUMMETPUYHBIX QUTYD B
APXUTEKTYype, TEXHHUKE, IPUPOJIC.

MopenupoBaTrh pealbHbIE CUTyallUd Ha SI3bIKE
TEOMETPUH, UCCIIEOBATh TTOCTPOECHHBIE MOJIETH C
WCIIOJIb30BAHUEM  T€OMETPUYECKUX  MOHSTH,
MCIIO0JIH30BaTh MOJ00ME MHOTOTPAHHUKOB

O0BEMBI
MHOTOTPaHHUKOB

POII 10 xmacc
https://resh.edu.r
u/subject/17/10/
MBI 10 kmace
https://uchebnik.
mos.ru/catalogu
e?aliases=lesson
template,video
lesson,video&s

ubject program

1ds=31937339,

32663023,31937

337&class level

ids=11,10

AKTYyaJu3upoBaTh (PaKThl U METObI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME.

OO0BSACHATB, KaK U3MEPAIOTCS 00BbEMBI TET,
IIPOBOJISI AHAJIOTUIO C U3MEPEHUEM IUIOIIAEN
MHOTOYT'OJIbHUKOB. ®OpMYyJIMPOBATH OCHOBHbIE
CBOMCTBa 0OBEMOB.

H3yuath, BBIBOAUTH (pOPMYJIbI 00BEMA
IIPSIMOYTOJIBHOTO NIapaJuIeeNnuIe1a, IPU3Mbl U
MUPAMHU/IBI.

Bbruucasite 00bEM IPU3MbI U TUPAMUJIBI 110 UX
sneMeHTaM. IIpuMeHATH 00BEM 1715 peleHust
CTEPEOMETPUYECKUX 3a/1ad U JUIsl HAXOKICHUS
TEOMETPUYECKUX BEIIMYUH. MoaeupoBaTh
pealIbHbIE CUTYyallMH Ha SI3bIKE TEOMETPHUH,

TPYIIOBBIX
UCCIIEIOBATEIILCKU
X TPOEKTOB, HYTO
JacTt
o0ydaromumcst
BO3MOYKHOCTb
npuobdpectu
HaBBIKH
CaMOCTOSITEITLHOTO
pereHusI
TEOPETUYECKOMN
poOJIeMBlI,
TCHCPUPOBAHUS W
oopMIIeHUS
COOCTBEHHBIX HUIEH,
YBaXHUTEIHLHOTO
OTHOIICHHUS K
Iy KUM uzesm,
o(pOpMJIEHHBIM B
pabotax  Apyrux
HCCIIeIOBaTEICH,
HaBBIK yOJIMYHOTO
BBICTYTUICHHS
nepes ayJuTopueH,
apryMEHTHPOBAHHUS
"

OTCTaMBaHUs CBOECH
TOYKH 3PEHUSI.
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[ToBTOpEHME: ceueHus,
PacCTOSHUS U YTJIbI

HCCIEA0BATD TIOCTPOCHHLIC MOJCIIN C
HCII0JIb30BAHHUEM I'COMETPUUCCKHUX MMOHATHH

CTpouts ceuyeHre MHOIOIPaHHUKA METOIOM
cienos. JlaBaTh onpeaeeHue pacCTOSHUA
Mexay purypamu.

HaxoauTe paccrosiHue Mexay NapajuieIbHbIMU
IUIOCKOCTSIMU, MEXKIY IUIOCKOCTBIO U
MapaJUIEIbHOMN €U NMPAMOU, MEXIY
CKPEIIHBAIOIIUMHUCS TPSMBIMHU.

CTpouTh JIMHENHHBIN yroJ ABYTPaHHOIO yria Ha
4epTeKe MHOTOIPaHHUKA U HAXOIUTH €T0
BEIINYMHY.

Haxoautp yriiel MeXay IUIOCKOCTSIMU B
MHOT'OIPAaHHUKAX

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KJIACC

HanMeHoBaHHe KoandecTBo 4acoB BHCKTpOHHLIe OcHoOBHBIE BUABI J€ATCJIBbHOCTH I[eﬂTeJILHOCTb yuurteiis ¢
Ne pasnenos u Tem | gpe | KOHTPOa | MpakTn (uudpossbie) 00y4Jaromuxcs Y4€TOM NPOrpamMmbl
n/n HporpaMMBbi ero | PHBIC yecKue 0o0pa3oBaTeJIbHBI BOCIIMTAHHS LIKOJIbI
padoTsl | padoThl | € PEeCypChl
AKTYaJIu3upoBaTh (PaKThl U METOBI -yCTaHOBJICHUE
IUTAHUMETPUH, PEJIEBAHTHBIE TEME, JIOBEPHUTEIbHBIX
NPOBOAUTH aHAJOTHH. OTHOIICHUN MEXKIY
JlaBaThb onpeaesaeHus cepsl U mapa, ux [e/1arOorHYecKum
POII 11 kmacc | meHTpa, paanyca, AHameTpa. PabOTHHUKOM U
https://resh.edu.r | Onpenensite chepy kKak Gpurypy BpamieHus: | 00ydaromIMUcs,
u/subject/17/11/ | okpyxHOCTH. CIIOCOOCTBYIOIINX
MBI 11 knacc | UceaenoBaTh B3aUMHOE pacroOKeHUe MO3UTHBHOMY
https://uchebnik. | chepsr u mnockocTH, AByX chep, BOCITPHUSATHIO
mos.ru/catalogu | maaOCTpHpPOBATH ATO HA YEPTEKAX U 00yyaromuMucs
Tena e?aliaseszle_sson pucyHkax. @opMyJaHpoBaTh ONpecicHHe | TpeOOBaHUU U MPOCKO
1 BpaleHs 12 template_,VIdeo KacaTeJIbHOU TIOCKOCTH K c(hepe, CBOHCTBO | MEAaroruuyeckoro
lesson,video&s | u mpu3HaK KacaTeabHOMN MIOCKOCTH. paboTHHKA,

ubject_program
ids=31937339,

32663023,31937

337&class_level
ids=11,10

3HAKOMHTBCS € T€0/IC3MUECKUMU JTHHUSIMH
Ha cepe.

OOBACHATH, YTO HA3BIBAIOT [IIUHAPOM,
HAa3bIBATh €10 DJICMCHTHI.

N3yuathb, 00bIACHATH, KaK TIOTYYUTh
LWIAHAP ITYTEM BpalllCHUS
MPSMOYTOTHHHKA.

BbIBOAUTS, HCTIOIB30BATH YOPMYITBI TSI
BbBIYUCIICHUA IIJIOIIadun 60KOBOﬁ
MOBEPXHOCTH IHITUH]IPA.

MIPUBJICYECHUIO UX
BHUMAaHUS K
o0CyKIaeMoi Ha ypoKe
uH(popManuu,
aKTUBU3AIIUU
MO3HABATEIbLHOMN
JIeSITENbHOCTH;
-no0yXICHUE
oOyJaronuxcs
coOJTI0/1aTh Ha YpOKe
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H3yuath, pacno3HaBaTh pa3BepPTKy
HWIMHAPA.

HN300paxaTh HUIUHAP U €r0 CeYCHUs
IJIOCKOCTBI0, MPOXOISIICH Yepe3 ero och,
MapaJyIEIbHON WU MEPIICHIUKYISIPHOM OCH.
Haxoaureb miomagy dTUX CEUCHUH.
MopnenupoBaTth peajbHbIE CHUTyallud Ha
SI3BIKE reOMETPHH, HCCIeI0BaATh
IMOCTPOEHHBIE MOJEIH C MCIOJIb30BAHUEM
reOMETPUUYECKUX TTOHSATHM.

O0BACHATD, KAKOE TEJIO HA3BIBAIOT
KPYTI'OBBIM KOHYCOM, Ha3bIBaTh €ro
3JICMCHTEL.

H3yuath, 00BICHATH, KaK MOIYYUTh KOHYC
MyTEM BpalIeHUs MPSIMOYTOJIbHOTO
TPEYTOJIbHUKA.

H300paxkaTh KOHYC U €r0 CEYCHUS
IUIOCKOCTBIO, MPOXOAIIEH Yepe3 OChb, U
IUIOCKOCTBIO0, MEPIICHANKYISIPHON K OCH.
H3syuarts, pacno3HaBaTh pa3BEPTKY
KOHYyca.

BbiBoaMTH, HCNOJIB30BATH GOPMYIIBI IS
BBIYMCJICHMS IUIOMAaN OOKOBOI
IOBEPXHOCTH KOHYCA.

HaxoauTp 1uiomaam ce4eHni, mpoxXoasaux
yepes3 BEPIIMHY KOHYCa UIn
MEePIEHANKYISPHBIX €r0 OCH.

O0BSCHATD, KAKOE TEJIO HAa3bIBACTCS
YCEUEHHBIM KOHYCOM.

H3yuath, 00BICHATH, KaK €ro MOJIy4YUuTh
MyTEM BpalIeHUs MPSIMOYTOJIbHON
Tpanenuu. BoIBOAUTH, IPUMEHSATH
dhopmyITy 17151 BRIYMCIICHUS TUTOIIAIN
OOKOBOI MOBEPXHOCTH YCEUEHHOTO KOHYCA

OOIIENPUHSATHIE HOPMBI
MOBE/ICHUS, TIPaBUIIa
OOIIEHUS CO CTAPIIUMHU
(memaroruuecKuMu
paboTHUKaMU) U
CBEPCTHUKAMHU
(oOy4arommmucsi),
MPUHIIMITBI Y4eOHOI
JTMCUUTUIAHBL U
CaMOOpraHH3aIuy;

- IPUBJIEUYEHUE
BHUMaHUs 00y4Jaromuxcs
K LIEHHOCTHOMY acCIEeKTy
M3y4aeMbIX Ha ypoKax
SIBJICHUM, OpraHU3aLus
uX paboThI €
MOJy4aeMOi Ha ypOKe
COLMAJIbHO 3HAYMMOM
uH(popmanuen —
MHUIMAPOBAaHUE €
o0OcyxaeHus,
BBICKa3bIBAaHUS
00yJarouMuCs CBOETO
MHEHHUS 110 €€ TIOBOAY,
BBIPaOOTKH CBOEro K Hel
OTHOILICHHUS;

- HCII0JIb30BaHUE
BOCTIUTATEIbHBIX
BO3MOYKHOCTEN
COJIepKaHus

y4eOHOT0 MpeameTa
4yepe3 JEMOHCTPALUIo
oOydJaronmcs
IPUMEPOB




AKTYaJIu3upoBaTh (PaKTbl U METObI
IJIJAHUMETPUH, PEIIEBAHTHBIEC TEME,
IIPOBOJUTH AHAJIOTHH.

Pemareb crepeoMeTprueckue 3a1auu,
CBS3aHHBIC C TE€JIAMU BpPaLICHUS,
IIOCTPOCHHUEM CEYECHHUH TeJI BPAILCHHUs, C
KOMOMHAIMSIMH TEJI BPALICHUS U
MHOTOTPaHHUKOB HAa HaXO0X/ICHUE
r€OMETPUYECKHUX BEJIUYMH.

Hcnonb3oBaTh pu pelicHUH
CTEPEOMETPUYECKHUX 33124
IUTAHUMETpUYECKUe (aKTbl U METOIbI
3a/1a4M Ha BBIUYMCICHHUE U JOKA3aTEIbCTBO.
MopenupoBaTh peajbHbBIE CUTYallUd Ha
SI3BIKE Tr€OMETpUH, HCCIEeN0BATH
IIOCTPOEHHBIE MOJEIHU C HCIOIb30BAHUEM
T€OMETPUYECKHUX ITOHATUI

OO0BEMBI TEN

POII 11 kmace
https://resh.edu.r
u/subject/17/11/
MBI 11 xiace
https://uchebnik.
mos.ru/catalogu
g?aliases=lesson
template,video
lesson,video&s
ubject_program
ids=31937339,
32663023,31937
337&class _level
ids=11,10

AKTyaau3upoBaThb (HaKkTbl 1 METOABI
IIJIAHUMETPUU, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

BbiBOAUTB, HCNO/IB30BATH (POPMYJIBI
00BEMOB: PU3MBI, IWJIUHAPA, TUPAMUIbI,
KOHY(Ca; yCEUEHHOU NMUpaMUIbl U
yced€HHOro Kkonyca. Pemarnb
CTEPEOMETPUYECKUE 3a/1a4H, CBA3AHHBIC C
BbIUHCIIEHHEM 00bEMOB. POpPMYJIMPOBATH
OIIpEeIEJICHUE IIAPOBOI0 CETMEHTA,
HIapOBOTO CJI05, IIAPOBOTO CEKTOPA.
IpumMensaTh GopMyIIBI I HAXOXKACHUS
00BEMOB IIAPOBOTO CETMEHTA, IIapOBOTO
ceKTopa

Pemateb crepeoMeTpruecKue 3a1a4u,
CBsI3aHHBIE ¢ 00BEMOM I1apa U MIIOIIAIBI0

cdepsl.

OTBETCTBEHHOTO,
IPakIaHCKOTO
MOBEJICHHUS,
IPOSIBIICHUS
YeJIOBEKOIIO0US 1
J00pOCepACYHOCTH,
gepes moadop
COOTBETCTBYIOLIHX
TEKCTOB JJIsl YTECHUS,
3a7a4 JUIsl peIeHH,
POOJIEMHBIX CHUTyalni
JUIsl 00CYKICHUS B
KJiacce;

- IpUMEHEHHE Ha YPOKe
MHTEPAKTHUBHBIX (OpM
paboThI ¢
00yJaroIMMUCS:
MHTEJUICKTYalbHBIX TP,
CTUMYJIUPYIOIIHX
M03HABATENbHYIO
MOTHBAITUIO
oOyJaronuxcs;
JIMCKYCCHH,

KOTOpbIE Jat0T
oOydJaronumcs
BO3MOYHOCTb
MIPUOOPECTHU OTIBIT
BEJICHUS
KOHCTPYKTHBHOTO
Janora; rpymnrnoBoi
paboTHI WK

paloThI B Mapax,
KOTOpBIE y4aT
KOMaHHOU paboTe u
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MopenupoBaTth peajabHble CUTyalluu Ha
A3bIKE TEOMETPUHU, HCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIN C UCII0Ib30BaHUEM
reOMETPHUECKUX MOHATHUI.
AKTYaJIu3upoBaTh (PaKThl U METO/bI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJUTH aHAJIOTHH.

PemaTh crepeomeTpuueckue 3aaaut,
CBSI3aHHBIE C COOTHOILIEHUEM 00BEMOB U
MIOBEPXHOCTEHN MOAOOHBIX Tel B
npocrpancTse. MoaeJanpoBaTh peaibHble
CUTYyallUU Ha A3bIKE T€OMETPUH,
HCCIIEI0BATh IOCTPOEHHBIE MOJIENH C
UCIOJIb30BAHUEM F€OMETPUUYECKUX MMOHATUH

Bexkropsl u
KOOPJIMHATHl B
IIPOCTPAHCTBE

10

POII 11 kmace
https://resh.edu.r
u/subject/17/11/
MBI 11 xiace
https://uchebnik.
mos.ru/catalogu
e?aliases=lesson
template,video
lesson,video&s
ubject_program
ids=31937339,
32663023,31937
337&class _level
ids=11,10

AKTYaJau3upoBaTh (HaKkTbl 1 METOABI
IJIAHUMETPUH, PETIEBAaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUH.

OnepupoBaTb MOHATHEM BEKTOD B
IIPOCTPAHCTBE.

®opMyJIMpoOBaTh MPABUIIO
napajuieJienuIea npy CI0KeHUH BEKTOPOB.
Cri1aabIBaTh, BBIYUTATH BEKTOPHI,
YMHOKaTh BEKTOP Ha YUCIIO.

HN3y4yaTh OCHOBHBIE CBOMCTBA 3THUX
onepauuu.

JaBaThb onpeneneHue NpsIMOyroJIbHON
CUCTEMBbI KOOPAMHAT B IPOCTPAHCTBE.
BrIpa3uTh KOOPAUHATH BEKTOPA Yepe3
KOOPJMHATHI €r0 KOHILIOB.

BbIBOAUTH, HCNIOJIB30BATH (hOpMYTy
JUTMHBI BEKTOPA U PACCTOSIHUS MEXKIY
TOYKamMu. BeIpamxkaThb CKalsipHOE
IIPOU3BEICHNE BEKTOPOB YEPE3 UX

B3aHMMOJEHCTBUIO C
JIPYTUMH JICTbMH,

- BKJIFOUCHHUE B YPOK
UTPOBBIX MPOIEAYD,
KOTOPbIE TIOMOTAIOT
Mo/IepaTh MOTHBAITHIO
oOyJarommxcs K
MOJTy4YEHUIO 3HAHUH,
HaJIQKUBAHUIO
MO3UTUBHBIX
MEKJIMYHOCTHBIX
OTHOIIIEHHUH B KJ1acce,
IIOMOTaI0T
YCTaHOBJICHHUIO
JI0OpO’KeNnaTeIbHON
aTMoc(hepsl BO BpeMs
YpoOKa;

- opranusaius medcraa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX
oOydJaronmxcst Hai ux
HEYCIEBAIOIIUMHU
OJHOKJIAaCCHUKAMHU,
JIAIOIIETO UM COIMAILHO
3HAYNMBIH ONBIT
COTpY/JHUYECTBA U
B3aMHOM ITOMOIIIH;

- UHUIIUUPOBAHUE U
MO/IEPKKA
HCCIIeI0BaTEIbCKOM
JIeATEIIbHOCTH
o0yyJaromuxcs B paMKax
peanu3anuu UMH
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KOOPJMHATBI, BBIYUCIIATH YTOJI MEXIY
JBYMSI BEKTOPAaMH, JBYMSI ITPSIMBIMHU.
Haxoauts yroy Mexay npsiMou u
IIJIOCKOCTBIO, YTOJ MEX]TY IBYMS
IJIOCKOCTSIMU aHAJIMTUYECKMMH METO/IaMU.
BbIBOAUTEH, HCIIOJIB30BATH (popMyTy
paccTosiHUS OT TOUKH JI0 IIJIOCKOCTH

POII 11 kmacc
https://resh.edu.r
u/subject/17/11/
MBI 11 xiace
https://uchebnik.

PemaTs npocreiiime 3a1a4u Ha
HaxO0JIEHUE JUIMH U YIJIOB B
reOMEeTPHUECKUX (PUTYpax, IPUMEHSTh
teopemy [ludaropa, Teopembl CUHYCOB U
KOCHHYCOB.

Haxoautp mioniajib MHOrOYroJIbHHKA,
kpyra. PacnozHaBaTh 110/100HbIE QUTypBI,

WHWUBUIYAIBHBIX U
IPYTIOBBIX
HCCIIEI0BATEIBCKUX
MPOEKTOB, YTO JaCT
o0ydaromumcst
BO3MOYKHOCTb
npuoOpecTy HaBBIKU
CaMOCTOSITEIILHOTO
peLIeHUs TEOPETUYECKON
poOJIEeMBlI,
TCHEPUPOBAHUS H
oopMIIeHUS
COOCTBEHHBIX UAEH,
YBaKUTEIIBHOTO

[ToBTOpeHue, mos.ru/catalogu | gaxomuTh OTHOMICHUS AJIMH W TLIOIMIA/ICH. OTHOLICHUSA K 9yKUM
4 0000mIeHue, 7 e?aliases=lesson | Mcnonb3oBaTh npy perieHNn uiesM, oopMIICHHBIM B
CHCTEMAaTH3all template,video | crepeomerpuueckux 3aau GaKThl i MeToBI | PAOOTAX APYruxX
WSl 3HaHWI lesson,video&s | mmanmmerpun HCCIIEIOBATEIIEN, HABBIK
ubject_program nyOIMYHOTO
ids=31937339, BBICTYIUICHHS TIEPE]]
32663023,31937 ayauTopuei,
337&class_level apryMEHTHPOBAHUS U
ids=11,10 OTCTaWBaHUs CBOCH
TOYKH 3PCHUS.
OBIIEE
KOJIMYECTBO 34
YACOB 110

ITPOTPAMME
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