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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, TMPEABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
[EJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPU PEIICHUHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaJbHOro ObITHsA, (opMma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM U3 TMPO(PECCHOHAIBHO BAXKHBIX KA4YECTB, MOATOMY aKTyallbHA
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

[lens ocBoeHus mporpaMMmbl ydeOHoOro kypca «['eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIIHOTO MPOAOJKEHUsI 00pa30BaHUs
10 CIEIUATIBHOCTSM, HE CBSA3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI0 001Iero oopaszoBanus. Takum oOpa3zoMm, oOydaromiyuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crneuuukoid TreoMeTpUU U HEOOXOJUMBbIC ISl KU3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO OoJjiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3ajad. lIpuopuTeTHbIMM 3aJadyaMd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBIsrOTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, IMO3BOJISIONINX OMUCHIBATH
U M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMupoBaHUE€ YMEHHUS TMPOBOJUTH  HECJIOXKHBIE  JOKa3aTeIbHbIE
paccyXJeHus B XOJ€ PEIICHUs] CTEPEOMETPUUECKUX 3ajady M 3ajad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHBIX u TBOPUYECKHUX CIOCOOHOCTEMH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaThb MPOSIBIECHUS TE€OMETPUUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3AaBaTh FT€OMETPUUECKUE MOJIEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro W3y4YeHHs 3a]ay, peElacMblX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCcsl B Kypce CTEPEOMETPUM IPOBOJMUTCS 3a CYET pEUIeHUs 3a1ad Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHSI €70 UCXOAHOTO COAEP/KAHHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJEP)KATENbHbIM JIMHUSM, HO W 1O ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha wm3ydyenue reomerpum orBoautcs 2 4daca B Henemro B 10 kmacce u 1 gac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelMBawIIuecs mnpsaMble. llapainensHOCTh MNPSAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaJuIeIIbHbIC IJIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MMApPAJUICIbHBIE W NEPHEHAMKYJSPHbIE K IJIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKU J0 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHHKA, BBIMYKIIbIE
Y HEBBIIYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMKA; NpaBUJIbHAs TPEYroJibHasi MHUpPaMHUAA W TPaBUIIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAax, MNapauielienunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, JuaroHald, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIHLHOM MHUPaMUBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[TogoGubeie Tena B mpocTtpaHcTBe. (COOTHOIIEHUS MEXAY IUIONIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. ClioKeHNe U BEIYMTaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JEUCTBUUA € BeKkTopamu. lIpsamoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHIMCKOrO OOIIECTBa, TMPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEpecax 30pOBOro M OE€30MMacHOro 00pasa >KU3HHU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ NPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymelr mpodeccnrt W peanu3oBbBIBaTH COOCTBEHHBIC >KHU3HEHHBIC TUIAHBI;



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMYCCKOW KYJIBTYPbI, TMOHUMAHHUEM BIIUSHHUSI
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpY’KAaIOIIeH Cpeibl, IUIAHUPOBAHHMS TIOCTYIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKOH HayKH Kak c]epbl UYelIOBEUECKOH JeATeTbHOCTH, JTaloB &
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCcmBUAMU, YHUBEPCATIbHBIMU Pe2YIIMUBHBIMU OetiCMBUMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBISBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHUS W CpPaBHEHUS, KPUTECPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYHS B (aKTaxX, NaHHBIX, HAONIOJNCHUAX W YTBEPKICHUSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh cHoco0 pemieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAMM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  obecneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEIOBaHMSI,  TPOEKTa;  CAMOCTOATEIbHO  BBIOMpaTh  (dopmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBATHCA, 00CY X AATh MPOLECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATb CBOM JICUCTBUS C JPYTMMHU YICHAMU KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM II03HABATEJIILHOW peduiekcun Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSAMU: MAPAICTBHOCTh U EPIICHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKJBIA ¥ HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN MapaJlIesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaliesIeUuNeabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUSI CEYEHUH, UCTIONIB3YSl METO/ CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pernats 3aaun Ha HaXOXKJICHHE TEOMETPUIECKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJUTHUYECKUE METONbI TPH PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBHIYMCIECHUE PACCTOSIHUA MEXIY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKACHHE TEOMETPUIECKUX BEIMYMH IO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma,
nupaMyua) C© TpUMEHEHHEM (QOpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJIararoiuX HECKOIBKO [IAroB PEIICHMS, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP  MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MCCIENA0BATh I[OCTPOCHHBIE MOJECIH C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300pakath m3ydaemble (PUTypsl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO HAa 4YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IprMeHATH MPaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢HakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAroB PEIICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WK ajirOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOANTE NpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJyYEHHBIE 3HAHUSA HA IPAKTHUKE: aHAJIMW3UPOBATH PEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CcHOpPMYJIMPOBAHHON TPOOJEeMbl, MOJEIUPOBATh peaJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

dyeKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTejibHbIE PeCypPChI

BBenenue B crepeoMeTpurio

10

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.
[TapamienbHOCTh IPSAMBIX U IIJIOCKOCTEN

12

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

[lepneHuKyISIPHOCTD MPSAMBIX U
IJIOCKOCTEN

Vbl MCKAY NPAMBIMHA U IINIOCKOCTIAMU

MHororpanHuku

OOBEMBI MHOTOTPAaHHUKOB

12

10

11

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/



https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/

HOBTOpCHI/ICZ CCUCHUA, paCCTOSAHUSA U YIJIbL

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Ne i/

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

dyeKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

1 Tena Bpamenus

12

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/ https://sferum.ru/

2 O0BEMBI TEN

3 BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE

[ToBTOpenue, 06061IEeHNE,
cHUCTEMaTH3aIMs 3HAHUI

10

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/ https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/ https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/ https://sferum.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34



https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/

HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

OcHOBHBIE TIOHATUS CTEPEOMETPUU: TOUKA,
npsiMasi, TI0CKOCTb, MMPOCTPAHCTBO.

https://uchi.ru/
https://www.yaklass.ru/

1 1T : 1
P agma n300paxenus Hf prcyHKax https://resh.edu.ru/
M300paKeHHS TNIOCKOCTEH, TapaJlJIeIbHBIX https://sferum.ru/
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
https://uchi.ru/
5 [TonsATHS: nepecekaromumecs MI0CKOCTH, 1 https://www.yaklass.ru/
MEePECEKAOIINECS NPAMasi U IIIOCKOCTh https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
3 ITonsATHA: IEpeceKarouecs II0CKOCTH, 1 https://www.yaklass.ru/
MEePECEKAOIINECS MPAMasi U IIIOCKOCTh https://resh.edu.ru/
https://sferum.ru/
3 https://uchi.ru/
HAaKOMCTBO C MHOTOIPaHHUKAMH,
4 1300paskeHre MHOTOIPaHHUKOB Ha 1 https. faesis yaklass ruf
p p https://resh.edu.ru/
PUCYHKaX, Ha MMPOEKIIMOHHBIX YEPTE)KAX https:/sferum.ru/
https://uchi.ru/
HavanbsHble cBeieHUs 0 KyOe U TUpaMHu/Ie,
5 ux pa3BepTku u Mojenn. CeueHus 1 https. faesis yaklss. ruf
P p AETH https://resh.edu.ru/
MHOTOrpaHHUKOB https://sferum.ru/
6 HavanpHbIe cBeneHus o Ky0e U mupamuze, 1 https://uchi.ru/

ux pa3BEépTku U Mozenu. CedeHus

https://www.yaklass.ru/



https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/

MHOI'OIrpaHHUKOB

https://resh.edu.ru/
https://sferum.ru/

[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

https://uchi.ru/
https://www.yaklass.ru/

7 CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUH H https://resh.edu.ru/
CICACTBUA U3 HUX https://sferum.ru/
N https://uchi.ru/
OHSITHE 00 aKCHOMAaTHYECKOM MOCTPOSHUU httos://www. yaklass.ru/
8 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH httgs: resh e. du.ru/ '
CICACTBUA U3 HUX https://sferum.ru/
https://uchi.ru/
[TonsiTHe 00 AKCMOMATUYECKOM TIOCTPOSHUU https://www.yaklass.ru/
9 CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U https: /lresh e' duru/ '
CICACTBUA U3 HUX https://sferum.ru/
N https://uchi.ru/
OHSITHE 00 aKCHOMAaTHYECKOM MOCTPOSHUU
https://www.yaklass.ru/
10 CTEpEOMETPUU: aKCHOMBI CTEPEOMETPUH U https://resh.edu.ru/
CACACTBIA U3 HUX https://sferum.ru/
https://uchi.ru/
B3aumHoe pacnonoxeHue npsmMbix B
1 DOCTOARCTEE: II CAtOLIeCs https://www.yaklass.ru/
POCTPAHCTBE: TICpeCeKAlOHCCA, https://resh.edu.ru/
napasuieIbHbIe U CKPEIIMBAIOIINECS TPSIMbIE httos://sferum.ru/
[TapaeapHOCTB NPSIMBIX U TUIOCKOCTEN B https://uchi.ru/
12 IIPOCTPAHCTBE: NapajlICIIbHBIE NPSIMBIC B https://www.yaklass.ru/
MIPOCTPAHCTBE; NapaLIeIbHOCTh TPEX https://resh.edu.ru/
IIPSIMBIX https://sferum.ru/
n . https://uchi.ru/
ApaJlICJIbHOCTh NIPSAMBIX U IINIOCKOCTEU B
13 I . https://www.yaklass.ru/
npocrtpancTse: llapamieabHOCTh NPSIMON U hitps://resh.edu.ru/
TII0CKOCTH https://sferum.ru/
14 VYTrIbl ¢ COHaMpPaBJICHHBIMUA CTOPOHAMHA https://uchi.ru/



https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/

15

16

VYron Mexay NpsSMbIMU B IPOCTPAHCTBE

Yron MCXKAY NPAMBIMHA B ITPOCTPAHCTBE

https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

17

[TapamienbHOCTD NIIIOCKOCTEN:
napaesbHble TI0OCKOCTH

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

18

CaolicTBa napasuieabHbIX MIOCKOCTEN

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

19

[Ipocreiinme npocTpaHCTBEHHbIE (PUTYPHI
Ha TJIOCKOCTH: T€Tpa’ap, KyoO,
napajuiesenumnes

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

20

21

[TocTpoenue ceuenunit

IToctpoenue ceuenuit

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/



https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/

KonTponpHas padora o Teme "IIpsimbie

https://uchi.ru/
https://www.yaklass.ru/

22 MJIOCKOCTH B TIPOCTPAHCTRE. ) https://resh.edu.ru/
[TapannenbHOCTh NPAMBIX U IUIOCKOCTEM" https://sferum.ru/
[lepnieHAMKYASAPHOCTD MPAMON U https://uchi.ru/

23 TUTOCKOCTH: TMIEPIICHAUKYIISIPHBIE TIPSIMBIC B https. FAve. yaklass.ruf

https://resh.edu.ru/
TpOCTPAHCTBE https://sferum.ru/
https://uchi.ru/

24 [Ipsimble napaienbHble U https://www.yaklass.ru/
NEPIEHAUKYIISIPHBIE K IITIOCKOCTH https://resh.edu.ru/

https://sferum.ru/
https://uchi.ru/

o5 [Ipsimble napaienbHble U https://www.yaklass.ru/
NEPIEHAUKYIISIPHBIE K IITIOCKOCTH https://resh.edu.ru/

https://sferum.ru/
https://uchi.ru/

26 IIpu3Hak neprneHAUKYIAPHOCTH IPSIMON U https://www.yaklass.ru/
IIJIOCKOCTH https://resh.edu.ru/

https://sferum.ru/
https://uchi.ru/

97 IIpu3Hak neprneHAUKYIIPHOCTH IPIMOU U https://www.yaklass.ru/
IIJIOCKOCTH https://resh.edu.ru/

https://sferum.ru/
https://uchi.ru/
TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU https://www.yaklass.ru/
28
IIJIOCKOCTH https://resh.edu.ru/
https://sferum.ru/
Teopema o psIMOM NEPIIEHANKYISIPHOU fttps:/juchi.n/
29 https://www.yaklass.ru/

IIJIOCKOCTH

https://resh.edu.ru/



https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

Teopema o0 mpsiMON EPIEHANKYISIPHON

https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

30 IIJIOCKOCTH https://resh.edu.ru/
https://sferum.ru/
[eprieHAUKYIISp ¥ HAKJIOHHBIC: PACCTOSHHUEC https:/uchi.ru/
j https://www.yaklass.ru/
31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT h '['[ES' lresh e:j/u u/
HpSMO}E 10 IIOCKOCTH https://sferum.ru/
[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE https:/uchi.ru/
) https://www.yaklass.ru/
32 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT h tth' Ilresh ezi/u u/
TPAMOH JI0 INIOCKOCTH https://sferum.ru/
[IeprieHAUKYISp U HAKIIOHHBIE: PACCTOSHUE https:/uchi.ru/
) https://www.yaklass.ru/
33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHAE OT h ttES' lresh e:j/u u/
NpsIMOH 110 III0CKOCTH https://sferum.ru/
[leprieHAUKYIISAP U HAKIIOHHBIE: PACCTOSIHHE https://uchi.ru/
34 P P P https://www.yaklass.ru/
oT TO‘IIfI/I JI0 TITIOCKOCTH, PACCTOSIHUE OT https://resh.edu.ru/
TIpAIMOM 110 ITOCKOCTH https://sferum.ru/
https://uchi.ru/
35 VYIuIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOMN https://www.yaklass.ru/
U TJIOCKOCTBHIO https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj https://www.yaklass.ru/
JBYIPaHHOIO yrjia https://resh.edu.ru/
https://sferum.ru/
37 JIByrpaHHBIN yroJl, TMHEHHBIN yroJ https://uchi.ru/

JBYTPAHHOIO yIJla

https://www.yaklass.ru/



https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

38

39

40

41

42

[lepneBAUKYIAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIECHANKYIISIPHOCTH ABYX IIOCKOCTEN

[lepnieHAUKYISAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIECHANKYJISIPHOCTH ABYX IIOCKOCTEN

HepHeHI[I/IKYJ'IﬂpHOCTL IUIOCKOCTEH: IIPHU3HAK
NEPNCHAUKYIIAPHOCTU ABYX IUIOCKOCTEH

Teopema o Tpéx nepneHaAuKyIsIpax

Teopema o Tpéx nepneHaAuKyIsIpax

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

43

Teopema o Tpéx nepneHaAuKyIsIpax

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

44

KonTponbhas paboTa no remam
"IlepneHIUKYIAPHOCTD NMPSAMBIX U
rwiockocTe" u "YIibl MeXAYy IpSIMBIMU U
IJI0CKOCTSAMU"

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

45

ITousTue MHOI'OrpaHHHUKa, OCHOBHEIC

https://uchi.ru/



https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/

AJIEMEHTHl MHOTOTPAaHHUKA, BBITYKJIbIEC U
HEBBIITYKJIbIE MHOTOTPaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/

[Ipusma: n-yronpHas npu3mMa; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsiMasi U HAaKJIOHHAs

https://uchi.ru/
https://www.yaklass.ru/

40 IpU3MBbl; OOKOBas U MOJIHAs TIOBEPXHOCTD https://resh.edu.ru/
TIPU3MBI https://sferum.ru/

https://uchi.ru/

47 [Tapamienenunen, TpsIMOYTrOJIbHBIN https://www.yaklass.ru/
napasulesIenuIle]l U €ro CBOMCTBa https://resh.edu.ru/

https://sferum.ru/
[Tupamuna: N-yroipHas nupamuia, TpaHu u https://uchi.ru/

48 OCHOBaHHWE MUPaMUIbI, OOKOBAS U TOJTHAS https://www.yaklass.ru/
IIOBEPXHOCTh NTUPAMU/IbI; IPABWIIBHAS U https://resh.edu.ru/
yceu€HHas MUpaMuIa https://sferum.ru/
[TpaBuIIbHBIE MHOTOTPAHHUKH: TIOHSITHE )
MPABUJIBHOTO MHOTOTPAHHUKA; MPaBUIIbHAS %%aklass.ru/

49 IpyU3Ma U NpaBUIIbHASA [MUpaMUIa; https://resh.edu.ru/
[paBUJIbHASA TPEYrojbHasA MUpaMuia U hitps://sferum.ru/
IPAaBWIbHBIN TeTpasip; KyO
[IpencraBienue o NpaBUIbHBIX hitps://uchi.ru/

https://www.yaklass.ru/

50 MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1 https://resh.edu.ru/
HKOCAP. https://sferum.ru/
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS )
OTHOCHUTENIbHO TOYKH, MPSMOMH, TIIOCKOCTH. hitps://uchi.ru/

https://www.yaklass.ru/

51 DNeMEeHTh CAMMETPUH B THPaMUIAX,

napauiCIicIuIcaax, nmpaBUJIbHBIX
MHOI'OI'paHHHUKaXx

https://resh.edu.ru/
https://sferum.ru/



https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/

52

Brruncienue 371eMEeHTOB MHOTOTPAaHHHUKOB:
pEOpa, TuaroHaiu, yribl

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

53

[Tnomans OOKOBOI MOBEPXHOCTH U TOJTHOM
MOBEPXHOCTH MPSMO IPU3MBI, TUIOIIAb
OCHOBaHUH, TeopeMa 0 OOKOBOH
MOBEPXHOCTHU MPSIMON TIPU3MBI

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

54

[Tnomans 60KOBOI MOBEPXHOCTH U
HOBEPXHOCTH MPABUIBHON TTUPAMUJIbI,
TeopeMa O IUIONa i OOKOBOW IIOBEPXHOCTH
yCeUEHHON MUPAMUIbI

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

55

KonTtponpsHas pabora o Teme
"MHororpaHHuku"

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

56

57

58

59

TToustie 00 00BEME

O0BEM TUpaMHUTBI

O0BEM TUpaMHUTBI

O0BEM TUpamMuabI

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
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https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

60

O0BEM TUpamMu bl

https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

61

O06BEM pu3MBbI

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

62

O0bEM TpU3MBI

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

63

64

65

66

O06bEM pU3MBI

Konrtponbnas pabora no reme "O6bEMBI
MHOTOTPaHHHUKOB"

[ToBTOpeHue, 06001IeHNE cucTeMaTH3aIUs
3HaHui. [locrpoeHue ceuenumii B
MHOTOTPaHHHUKE

[ToBTOpeHUEe, 06001IEHNE CHCTEeMAaTH3AIINS
3HaHUU. BbIYKCIIEHHE PACCTOSTHUI: MEXIY
JIBYMsI TOUKaMH, OT TOYKH 10 IPSIMOH, OT
TOYKH JI0 TIIOCKOCTHU, MEXKTY
CKPEIINBAIOIIUMUCS MPSIMBIMU

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

67

Wrorosas KoHTpoJbHASA paboTa

https://uchi.ru/
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https://uchi.ru/

[ToBTOpEHME, 0000IICHNE CUCTEMATU3AIIHS
3HaHUW. BeIunciieHUE yIiioB: MEXIY

68 CKPEITUBAIOIIMMHUCS TPSIMBIMH, MEXKTY
IPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX YTJIOB,

YTJIOB MEXIY IIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/



https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
undpposbIie
Ne n/m Tema ypoka KonTposbHbie p
Bcero oOpa3oBaTeJibHbIE
padoThI ec
pecypcbl
https://uchi.ru/

1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1 https://www.yaklass.ru/

IJIOLIA/1b IOBEPXHOCTHU chepbl https://resh.edu.ru/
https://sferum.ru/
https://uchi.ru/
Bsaumnoe pacrnonoxenue chepsl U https.// - lass.ru/
S:/Iwww. .ru

2 IJIOCKOCTH; KacaTelbHas INIOCKOCTh K 1 h ttzS' llresh et\jlu ul
cepe; IIOAZE Cepsl https://sferum.ru/

https://uchi.ru/

3 N306pakenue cgepsl, apa Ha 1 https://www.yaklass.ru/
miockoctd. CedeHus mapa https://resh.edu.ru/

https://sferum.ru/
Hunraapryeckas IOBEPXHOCTD, https://uchi.ru/

4 oOpa3zyromue MUINHIPHIECKOM 1 https://www.yaklass.ru/
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://resh.edu.ru/
IOBEPXHOCTH https://sferum.ru/

. https://uchi.ru/
Hununapap: ocHoBaHUS U OOKOBas https://www.vaklass.ru/

5 MIOBEPXHOCTh, 00Pa3yIOIIas i OCh; 1 https://resh e.du ru/ |
1081 OOKOBOMW U TOJHON TOBEPXHOCTH https: //sfenljm rLJ /
N3o0pakenune muirHApa HA TIOCKOCTH. https://uchi.ru/

6 Pazpéprka nmumnaapa. Ceyenus muinHapa 1 https://www.yaklass.ru/

(TUTOCKOCTBIO, TApAIIICIIBHON WITH
MEPIICHANKYIISIPHON OCH IIHITHMH]IPA)

https://resh.edu.ru/
https://sferum.ru/
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Konnueckas moBepxXHOCTh, 00pa3yromue

https://uchi.ru/
https://www.yaklass.ru/

7 KOHHUYECKOM MOBEPXHOCTH, OCh U BEpIINHA https://resh.edu.ru/
KOHHUYECKOM MTOBEPXHOCTH https: //sferLIJm r'u /
K . https://uchi.ru/
OHYC: OCHOBaHHE U BEPIIHHA, httos:/fwww.yaklass.ru/
8 o0pa3yrolas 1 0Ch; IO b OOKOBOW U https: lresh e. duru/ '
[ONHOH I0BEPXHOCTH https://sferum.ru/
Veeus . ) https://uchi.ru/
CEUYEHHBIN KOHYC: 00pa3yrolue u httos:/www.yaklass. i/
9 BBICOTa; OCHOBaHUs U OOKOBast https: lresh e. du.ru/ '
TIOBCPXHOCTD https://sferum.ru/
N300pakeHre KOHyca Ha TIOCKOCTH. )
Pasgé https://uchi.ru/
a3BépTKa KoHyca. CeueHHs KOHyca
10 ( . https://www.yaklass.ru/
IUIOCKOCTBIO, napanneanOfI OCHOBAHMIO, https://resh.edu.ru/
Y TUTOCKOCTBIO, IPOXOJISIIEH uepe3 https://sferum.ru/
BEPILUHY)
https://uchi.ru/
11 KomM0Ounanus ten BpaiieHus u https://www.yaklass.ru/
MHOTOTPAHHUKOB https://resh.edu.ru/
https://sferum.ru/
M o https://uchi.ru/
HOTOTPaHHHK, OMTMCAHHBIA OKOJIO
12 depst: ¢ https://www.yaklass.ru/
COCPEL, COCPa, BIMCAHHAA B https://resh.edu.ru/
MHOFOFpaHHI/IK NJIN B TCJIO BpaHIeHI/ISI httDS'//sferum ru/
https://uchi.ru/
13 IToustue 06 006éMe. OCHOBHBIE CBOMCTBA https://www.yaklass.ru/
00BEMOB Tel https://resh.edu.ru/
https://sferum.ru/
. https://uchi.ru/
14 O06bEM UIMHIpA, KOHYCa

https://www.yaklass.ru/
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https://resh.edu.ru/
https://sferum.ru/

15

16

17

18

19

O06BEM mapa u wiomaas chepst

[Tono6HBIE TENa B MPOCTPAHCTBE.
CooTHOIIEHUST MEKAY TUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEI

Kontponbnas padota mo temam "Temna

BpamieHus" u "O0beMbl Ten"

BGKTOp Ha IJIOCKOCTHU U B TPOCTPAHCTBC

Crno)XeHHe U BIUNTAaHHUE BCKTOPOB

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

20

YMHOXEHHE BCKTOpPA HA YUCJIO

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

21

Pasnoxenne BekTopa 1o TpéM
HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napajiesenumnea

https://uchi.ru/
https://www.yaklass.ru/

https://resh.edu.ru/
https://sferum.ru/

22

Pemenne 3ama4, cBSI3aHHBIX C

https://uchi.ru/
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https://uchi.ru/

IIPUMEHEHUEM IIPABUII JCHCTBUM C
BEKTOPaMH

HpﬂMOYI‘OJ'IBHaﬂ CUCTEMA KOOpAWHAT B

https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

23 npOCTpavHCTBe. Koopaunats! BekTopa. https://resh.edu.ru/
[Ipocreiimue 3a1aun B KOOpAUHATAX https://sferum.ru/

https://uchi.ru/

24 VYron mexay Bektopamu. CKansipHOe https://www.yaklass.ru/
MPOU3BE/ICHUE BEKTOPOB https://resh.edu.ru/

https://sferum.ru/
https://uchi.ru/

o5 Beruucnenue yrioB Mexay IpsIMbIMU U https://www.yaklass.ru/
TJTIOCKOCTSIMU https://resh.edu.ru/

https://sferum.ru/
https://uchi.ru/

26 KoopanHaTHO-BEKTOPHBIN METOI ITPU https://www.yaklass.ru/
pELIEHNH TEOMETPUYECKUX 3a1a4 https://resh.edu.ru/

https://sferum.ru/
https://uchi.ru/

97 KonTponbnas padora no teme "BekTopsl u https://www.yaklass.ru/
KOOpJIUHATHI B IPOCTpaHCTBE" https://resh.edu.ru/

https://sferum.ru/
IToBropenue, 0600mEnE 1 https://uchi.ru/

28 cucteMaTtu3aius 3Hanuii. OCHOBHBIS https://www.yaklass.ru/
¢burypsl, pakThl, TEOPEMBI Kypca https://resh.edu.ru/
TaHUMETPHH https://sferum.ru/
[ToBTOpenue, 0000IIEHNE U https://uchi.ru/

29 cucreMaTu3aius 3HaHuii. OCHOBHbIE https://www.yaklass.ru/

¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHI

https://resh.edu.ru/
https://sferum.ru/
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https://uchi.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://sferum.ru/

[ToBTOpEeHUE, 0600IIEHNE 1

https://uchi.ru/
https://www.yaklass.ru/

30 cUcTeEMaTH3anys 3HAaHUN. 3a1ayn 1 https://resh.edu.ru/

IUIAHUMETPUHU M METOJIBI HX PEIICHUS https://sferum.ru/
https://uchi.ru/
[ToBTOpEeHUE, 0600IIEHNE 1

31 53 1 https://www.yaklass.ru/
CHCTEMAaTH3alMs 3HaHUN. 3aJa4H https://resh.edu.ru/
IUIAHUMETPUHU M METOJIBI HX PEIICHUS https://sferum.ru/
[ToBTOpenue, 0000IICHNE 1 https://uchi.ru/

32 cucreMmarusanus 3HaHu. OCHOBHEIE 1 https://www.yaklass.ru/
¢burypsl, pakThl, TEOPEMBI Kypca https://resh.edu.ru/
CTEpPEOMETPHH https://sferum.ru/

https://uchi.ru/
https://www.yaklass.ru/

33 HrtoroBasi KOHTPOJIbHAS PaboOTa 1 https://resh.edu.ru/

https://sferum.ru/
https://uchi.ru/
IToBTOpenue, 06001IEHNE U https://www.yaklass.ru/

34 N 1

cucTeMaTu3alus 3HaHui https://resh.edu.ru/
https://sferum.ru/
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremarnka: ajaredpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHS.
I'eometpus, 10-11 xkmaccel/ Atanacsa JI.C., byry3os B.®., Kanomiies C.b. u

npyrue, AkunoHepHoe oo6mectBo «M3narensctBo «IIpocsemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

3uB b.I'. 'eometpus. Aunaktuyeckue Mmarepuanisl. 10 kiacc: yueGHOe mocooue
J1s1 0011100 pa30BaTEIbHBIX OpraHU3alluii: 0a30BbIN U YIIyOJICHHBIM YPOBHU /
b.I'. 3uB. — M.: [IpocBemienue, 2017.

3uB b.I'. 'eomeTpus. Junaktuueckue Mmarepuansl. 11 kiacc: yueOHoe mocobue
JUTsl 0011e00pa30BaTEIbHBIX OpraHu3alyii: 0a30BbId U yrayOJEHHBIN YPOBHH /

Bb.I'. 3uB. — M.: IIpocBenienue, 2017

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://uchi.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

https://sferum.ru/
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