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IMNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHoro Kypca «I'eomerpus» 0a30BOro ypOBHS IS
oOyvarormuxest 10 —11 kmaccoB paspaboraHa Ha ocHOBe DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENIHbHOIO CTaHApPTa CPEAHEro O0IIero oOpa3oBaHus,
C YyuéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUN, TMPEABABIAEMBIX K
MaTeMaTU4eCKoMy OOpa3oBaHUIO, MU TPATUIUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanust nporpaMMbl 00€CTIEYMBAET OBJIAJICHUE KIIOUEBBIMU KOMIIETCHIUSMH,
COCTABJISIFOIIIUMU OCHOBY JJIS CaMOPa3BUTHsS M HEMPEPBIBHOTO 0O0pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIBTYPHOIO, JUYHOCTHOTO W II03HABATEIBHOIO pPa3BUTHUS
JUYHOCTHU O0YYarOIMnXCs.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTte ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEAHEro OOLIEro
oOpa3zoBanusi OOYyCJIOBJIEHA MPAKTHUUYECKOW 3HAYMMOCTHIO METANpPEAMETHBIX U
PEIMETHBIX PE3YJIbTAaTOB OOYyYEHHsS] TE€OMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BuTus oOydaronuxcs, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYECKOM
TPaMOTHOCTH, U3YYEHHUS APYTUX yU4EOHBIX AUCUMUILINH. PazButue y oOyuarommxcs
MPABUWIBHBIX TPEACTABICHUA O CYIIHOCTH U TPOUCXOXKJIECHUU TE€OMETPUUYECKUX
a0CTpakIuii, COOTHOIIEHUH PEATbHOTO W HJICATHHOTO, XapaKTepe OTpPaKEHUs
MaTEeMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB PEAIbHOI0 MUPA, MECTE TEOMETPUU
B CUCTEME HAyK M POJIU MAaTEMATUYECKOTO MOJIECIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, a
TAaK)K€ KA4eCTB MBIIUICHUS, HEOOXOJUMBIX [UJIS aJanTallid B COBPEMEHHOM
00111eCTBE.

['eomeTrpust gBisieTcss OAHUM U3 0A30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXHOCTb H3YyUEHHUSA Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, TaK M TyMaHUTAPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE NpPU H3YYEHHH OO0YyYarolUMUCS
MOHSATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHHUH LIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI€ DEIIEHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIIBUTATh W OMpPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O0MacTsIX AesTeNbHOCTH 4YesnoBeka. OpHeHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMadbHOro ObITusA, (opMma
OTPAXKEHUSI OKPYKAIOIIEr0 MUPA, YCIOBHE YCIEIIHOTO MO3HAHUA U AKTUBHOIO
npeoOpa3oBanus  JeHCTBUTENbHOCTH. OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazamu 00beIMHAET pa3HbIe BUJIbI YUE€OHON U TPYIOBOU JESATEIBHOCTH, SIBISETCS



OIHUM #3 TPO(PEecCHOHATBPHO Ba)XXHBIX KadeCTB, IMOATOMY aKTyajbHA 3a/ada
dbopmupoBaHus y  oOydarouuxcsi MNPOCTPAHCTBEHHOTO  MBINUJICHUS KAk
Pa3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYILIECTBEHHOIO KOMIIOHEHTa B
NOJTOTOBKE K MPAKTUYECKON AESATENHHOCTH [0 MHOTUM HaIIPaBJICHUSM.

Llens ocBoenust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 6azoBoM
ypoBHE 00yueHus — oOIeoOpa3oBarebHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcs uepe3 odecrneuyeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIb30BAHUS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHMM M  JEUCTBUH, cCHeUpUUHBIX
F€OMETPUH, BO3MOXXHOCTH  YCIEIIHOTO MPOAODKEHUS  00pa3oBaHUsA IO
CIEHUAIBHOCTSIM, HE CBSI3aHHBIM C MPUKIAAHBIM UCIIOJI30BAHUEM T€OMETPHHU.

[Iporpamma 1o reoMerpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
oOyyJarouuxcsi CpelHel MIKOJbl, HE UCIBITHIBABIIMX 3HAYUTENIbHBIX 3aTPYIHEHUN
Ha YpPOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Takum 00pa3zoMm, oOydaromiyecs: Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH O0IIIME MAaTeMaTUYECKNUE YMEHHS, CB3aHHBIE CO
cnenu@UKo TeOMETPUU U HEOOXOAMMBIC JIJISl KU3HH B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHu UMEIOT BO3MOXKHOCTh U3YUUTh T€OMETPUIO O0Jiee ri1y0oKo, ecliu
B JlaJbHEHIIEM BO3HMKHET HEOOXOAMMOCTh B T'€OMETPUYECKHX 3HAHUSAX B
npo(ecCHOHaTBHOM NeITeTHHOCTH.

JlocTmKeHHe 1eNM OCBOCHHUS MpPOrpaMMbl OOECIEUMBAETCS pPEUICHHEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHS  Kypca
«I"eomeTrpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBIsIOTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK 4YacTH MHPOBOM

KYJbTYPbI U OCO3HAaHUE €€ B3aUMOCBSI3H C OKPYKAOIIUM MUPOM;

e (opmupoBaHHE MpeACTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BPAIllEHUs KaK
0 BAXKHEWIIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJSIONIUX OIMUCHIBATH U
U3ydaTh pa3HbI€ SABJICHUS OKPYKAIOLIEro MUPA;

e (opmMupoBaHMEe yMEHHsS paclno3HaBaThb Ha YepTEkax, MOJEISIX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TEJIa BPaIllEHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3a/lady Ha TOCTPOCHHS Ha M300paKEHUSIX
MPOCTPAHCTBEHHBIX QUTYD;

e (opmMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH MOHSATHSMU O
MHOTOTPAaHHUKAX M TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHUE  QJITOPUTMAMU  PEHIEHUS  OCHOBHBIX  THUIIOB  33]adY;
dbopMupoBaHHEe yMEHHUS  TPOBOJUTH  HECJOXKHbBIE  JOKa3aTeJbHbIC
pPacCyXJIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3aJady U 3a7ad C
IPAKTUYECKUM COAECPIKaHUEM;

e DPAa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaromuxcs,
MMO3HABATEIbHON aKTUBHOCTHU, UCCIEIOBATEIbCKUX YMEHUN, KPUTUUHOCTU
MBIIILJICHUS;



e (opmupoBanue QPyHKIIMOHAILHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
yMEHUE PACIIO3HABATh MPOSBIICHUS TEOMETPUUECKUX MOHATUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX CUTYyallUsX U MPU U3yYECHUU
JIpYTUX  y4eOHBIX  MPEIMETOB,  MPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATH UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKUE MOJEIH, NPUMEHATh OCBOCHHBIA TI'€OMETPUYECKUN
anmapatr = JJId  pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
HMHTEPIIPETUPOBATH U OLICHUBATH MOJTYUYCHHBIC PE3YJIbTATHI.

OTAYUTEeTFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISETCS BKIIOUCHHE B KYPC
CTEPEOMETPHUU B HAUaJI€ €ro U3yUEHHUs 3a]1a4, PEIIaeMbIX HA YPOBHE HHTYUTHBHOIO
MO3HAHUA, U OINpeACIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO W IPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET NPOTEKAaHWE UHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K JadbHEUILIEMY
U3YUYCHHUIO TIpEIMETA.

[Ipeanourenue oTaaéTcsl HATMSATHO-KOHCTPYKTUBHOMY METOIy OOY4YEHUSs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MPaKTUYECKON JesTeNbHOCTU. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEIACTABICHUMN Y
y4YaIUXCS B Kypce CTEPEOMETPHUH ITPOBOIUTCA 32 CUET PELICHMS 3a/1a4 Ha CO3/IaHue
IPOCTPAHCTBEHHBIX O0pa30B M 3a7a4 Ha OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpaza MNPOBOAMUTCS C OMNOPOM Ha HAIJSIAHOCTH, a
ornepupoBaHue 00pa3oM — B YCIOBHUAX OTBJICUYEHUS OT HATJISIHOCTHU, MBICJICHHOIO
M3MEHEHHUSI €T0 UCXOJAHOTO COJICPKaHMUS.

OcHoBHBIE cojepkaTenbHble TUHUM Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpanHukm», «lIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTOpbI U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JTIOTUUECKUX YMEHUN
pacrpesensieTcst He TOJIBKO MO CO/IePKaTeNIbHBIM JTJUHUSAM, HO U 110 TOJiaM 00y4YeHUs
Ha YPOBHE CPEAHETO 00111eT0 00pa3oBaHUs.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaM
OCBOCHHSI pabouedl MporpaMMbl, pacmpeneNéHHbIM 10 TrojaM O0O0ydeHwus,
CTPYKTYpPUPOBAaHO TakuM 00pa3oM, 4YTOOBbI OBJIQJCHUE TIE€OMETPUUYECKUMU
MOHSATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEIOBATEIBHO U MOCTYMATENBHO, C
COOJIIOICHUEM TIPUHIINIA MPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T'€OMETPUYECKHX TMPE/ICTABICHUN OOYYaronIuXcs, pacliupss u
yrayossia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 kinacce u 2 4ac B
Heaemo B 11 kmacce, Bcero 3a iBa roga o0y4ueHus - 136 y4eOHbIX daca.



COJEPXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM IOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosnokeHue MpsMBIX B IPOCTPAHCTBE: IEpeCEKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnenpsHOCTh NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIBHBIE TIPAMBIE B  IPOCTPAHCTBE;
NapaJuIeIbBHOCTh TPEX NMPAMBIX; MApPAJIEIBHOCTh NMPAMOU M IUIOCKOCTH. YTUIBI C
COHANpPABICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MApAIIIENbHBIE INIOCKOCTH; CBOWCTBA MAPAJIIEIbHBIX
wiockoctel. IIpocTeiimre npocTpaHCTBEHHbIE (DUTYyphl Ha MIIOCKOCTHU: TETPa’p,
Ky0, mapajuiesienune1; MOCTPOCHUE CEUSHUI.

[leprieHIMKYISAPHOCT NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC IIPSAMBIC B
IIPOCTPAHCTBE, IPsIMbIE IIAPAJUICIBHBIE W TNEPIEHIUKYJSIPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBIM YroJ  JIBYTPaHHOIO  yIJIa.
IleprieHaMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT IPSIMOH J10 MJIOCKOCTH, MPOEKIMS (PUTypbl HA IIIOCKOCTh. [lepreHauKyisapHOCT
IUIOCKOCTEM: MPU3HAK MEPINECHAUKYJISPHOCTH IBYX IUIOCKOCTEU. Teopema 0 TpEX
NEPIEHINKYIISPAX.

MHororpaHHuKHU

IToHsATHE MHOTOIPAaHHMKA, OCHOBHBIE JIEMEHTHI MHOI'OTPAHHUKA, BBITYKIIbIC
Y HEBBIYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTrorpaHHuka. [Ipusma: n-yronpHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBIL, IpsiMasi U HAKJIOHHAs MPHU3MbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesienunes; U ero csorcrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHHUE MUPaMU/Ibl; OOKOBas M MOJIHASI IOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yceuéHHasg MnHupaMuga. OJIEMEHTBl NpuU3Mbl W nHUpaMuabl. [IpaBuiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MA U
IIpaBWJIbHAS IMpPaMHJA; NPABUIIbHAs TPEYroJibHas IHpPaMHAA W IPaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBWIIBHBIX MHOTOIPAHHUKAX: OKTa3Jp,
noaeKa’Ip u ukocasap. CeueHus Npu3Mbl U TUPaAMU/IBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTH. DJIEMEHTBI CAMMETPHUH B MIUPAMUJIAX, TapAJUIEIICIUIIE1aX, TPaBUIbHBIX
MHOI'OTPaHHHKAX.



Boluucnenue »j1eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AMAroHalIM, YTJIbl.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBI,
II0LIAb OCHOBaHUH, TeoOpeMa 0 OOKOBOM MOBEPXHOCTH NMPsAMOM npu3Msbl. [1nomans
OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH TIPABWIBHOW TMHPAMHUJIBI, TEOpeMa O
wiomaan yceu€Hnon nupamuibl. [loasitue 06 06bpéme. O0bEM TUpaMUIbl, MPU3MBI.

[TogoOubie Tenma B mnpocTpancTBe. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMu MTOAOOHBIX TE.

11 KIIACC

Tesa Bpamenus

Hunuaapuyeckas IIOBEPXHOCTD, oOpazyrornue HWJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHIPUYECKON TMOBEpXHOCTU. [lMnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylolas MU OCh; IUIONIaAh OOKOBOM M TOJHOMU
MOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yroiine KOHMYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOH moBepxHocTU. KoHyc: OCHOBaHME U BepIlIMHa, 00pa3yromas
Y OCb; TIJIOIIA]Ib OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolme
Y BBICOTA; OCHOBAHUSI U OOKOBAsi MOBEPXHOCT.

Chepa u map: 1HeHTp, paauyc, IUAMETP; IUIOMIAJb MOBEPXHOCTH C(EpHI.
B3anMHoe pacniosnoxkenue chepsl U MIIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
JI01a1b ChEephl.

N3o00pakeHue Ten BpalieHus Ha MIIOCKOCTU. Pa3BépTka UIMH]Ipa U KOHYCA.

KombOunanuu Ten BpailieHusi ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIMCaHHbIN
okoJ10 cdepsr; cepa, BMcaHHAs] B MHOTOTPAHHUK, WU TEJIO BPAICHUS.

[Tonsarue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
IPsIMOYTOJILHOTO TMapajuienienunena u ciaeactBuss u3 He€. OO0bEM UMIMHJpA,
KoHyca. O0BEM 1apa u 1iomaab cQepol.

[TonoOnsie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00hEMaMU TTOTOOHBIX TEJL.

Ceuenus nuuHApa (mapaiebHO U MEPIICHANKYISIPHO OCH), CEUECHHS KOHYyCca
(mapasuienbHOE OCHOBAHMIO M MPOXO/ISIIEE Yepe3 BEPILIUHY ), CEUEHUS Iapa.

BekTopbl 4 KOOPANMHATHI B MPOCTPAHCTBE

Bekrtop Ha miiockoctu U B poctpaHcTBe. ClioKEHNE U BEIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. PemieHwe 3amad, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUJl JCHCTBHM ¢ BekTopamu. [IpsMoyrojibHas cucreMa
KoopAuHAT B mpocTpaHcTBe. Koopaunatel BekTopa. I[Ipocrteitmme 3agaun B
KOOpAMHATaX. YTol MExIy Bekropamu. CKalipHOE MPOU3BEICHUE BEKTOPOB.



Brruucnenue yriioB Mexay OpsIMbIMU U IUIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METO/I IIPU PELICHUN T'€OMETPUYECKUX 3a/1au.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yrOTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OO0IIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUIA,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM
B3aHUMOJICMCTBOBATh C COLUUAJIBHBIMA HMHCTUTYTAMU B COOTBETCTBUH C MX
GYyHKUMUSAMHY ¥ HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKON UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUUYECKOW IIKOJIBI,
K HKCIOJBb30BAHUIO 3THUX JOCTHIXKEHUW B JPYTUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM ITYXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoaa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUIN HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO Oy IyIIETO.

JcTreTHYECKOEe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAS ICTETHKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEHN, 00bEKTOB, 33J1a4, PEIICHH, paCCYy X ACHHI; BOCIPUUMYUBOCTHIO
K MAaT€MaTUYECKUM acCIleKTaM pa3InuyHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS MPUMEHATH MaTEeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHH U
OT/IbIXa, peryJisipHas puznueckas akTUBHOCTB); (U3UUECKOT0 COBEPIIICHCTBOBAHUS,
IIPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENBHOCTBIO.

TpyaoBoe BocniuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOTIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NPodEeCCHOHAIBHOW  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrt W Ppeaqu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHEI;
TOTOBHOCTBIO W CHOCOOHOCTHIO K MaTeMaTUYeCKOMy OO0pa3oBaHUI0 U



caM0OOpa30BaHUIO Ha TPOTSHKEHWU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
Y4acTHIO B PEIICHUU MPAKTUYECKHUX 3a/1a4 MaTEMaTHYECKON HAIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIBTYPhl, TOHHUMAHHEM BIIHSHUS
COIIMATIbHO-D)KOHOMUYECKUX IPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIbHON
Cpelnbl, OCO3HAaHHMEM TJIOOATBHOIO XapakTepa HSKOJOTMYECKUX Mpolsem;
OpUEHTAIlMe Ha MPUMEHEHHWE MAaTeMaTHYECKMX 3HAHUU JJIs PEIICHUs 3ajiad B
00J1acTH OKpY>Karollel cpebl, INIAHUPOBAHUS MTOCTYITKOB U OLICHKU UX BO3MOKHBIX
MOCJICICTBUU JIJIL OKPY>KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOIO NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKM ©  OOIIECTBEHHOM  MPAaKTUKH, TOHHUMaHUEM
MaTeMaTU4YeCKOW HayKuh Kak c]epbl 4enoBEYECKOW MAesTeNbHOCTH, 3TamnoB €&
pa3BUTHUSL M 3HAYUMOCTH JJISI PAa3BUTHUS UMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIISATh MPOEKTHYI0 M HCCIEIOBATENIbCKYIO JAESITEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3yibTaThl OCBOCHMsI MPOTpPaMMbl Y4eOHOTO MpeameTa
«MaremaTuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OClUCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUAMU, YHUBEPCATIbHBIMU Pe2YTIIMUSHLIMU OeliCIBUAMU.

1)  VYuusepcanvnvie  noznasamensmuvie  Oeiicmeus,  obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKPYICAIOWe20  Mupa;,  NpuMeHeHue  jJ102UHeCKUX,
uccie0o8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble Jloruyeckue aeiicTBUS:

e BBIABIIATHh U XaPaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKA MATEMaTUYECKHUX
OOBEKTOB, TMOHATUH, OTHOLICHUH MEXIy MNOHATHAMH; (OpPMYIUPOBATH
OmpesieNieHUs]  TMOHATH, YCTaHABIMBATh CYIIECTBEHHBIA  IPHU3HAK
KJaccu(uKanuy, OCHOBaHUS JUisi OOOOUIEHUS M CpPAaBHEHHUS, KpUTEPUU
POBOUMOTO aHAIN3a;

e BOCIpPUHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBHIBATh  CYXKICHUS:
YTBEPIUTEIbHBIC W OTpPUIIATEIbHBIE, €AWHWYHBIC, YacTHBIC W OOIIHCE,
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
OpOTUBOpeUHsl B (pakTaxX, HaHHBIX, HAONIONEHUSAX U YTBEPKICHUIX;
npeiaraTh KpUTEPUU JJIS BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUUIA;



e JeNaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTHH;

e TPOBOAWTH CaMOCTOSITETTEHO J0Ka3aTeNIbCTBA MaTeMaTHYECKHUX
YTBEPXKACHUNA (MIPsIMbIE U OT IPOTHUBHOTO), BHICTPAWBATh apTyMEHTAIIHIO,
OPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBL;

e BbIOMpaTh cHOCOO pelieHuss y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOMPATh Hamboyiee MOAXOMSAMUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

e HCIIOJB30BaTh BOMPOCHI KaK MCCJIEN0BATENBLCKUI MHCTPYMEHT MO3HAHMUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mnpodiemy,
yCTaHAaBIWBaTh HCKOMOE MW  JaHHoe, (OpMHUPOBATh  THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

e IPOBOAUTH CaMOCTOSITEIILHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKOoro
0o0BbEKTa, SBJICHHSA, TMPOIECCa, BBIABICHUIO 3aBHUCHUMOCTEH MEXIY
00BbEKTaMU, SIBICHUSAMH, TIPOLIECCaAMHU;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH OOOOIICHUS M BBIBOJBI MO pe3yjIbTaTaM
MPOBENEHHOTO HAOIO/IEHUS, HCCIEIOBaHUS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUI;

e TPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
IPEIONIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

e BBIBIATH JeUIUTHI HH(OPMAIIUH, TaHHBIX, HEOOXOAUMBIX JIs OTBETA HA
BOTIPOC | TSI PEIICHUS 33]1a4H;

e BbIOMpaTh HWHPOPMAIMIO W3  HCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHUS;

e CTPYKTYypUpPOBaTh MH(MOPMAIIHIO, IPEICTABIATH €€ B PA3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITETTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvhvie  KOMMYHUKAMUGHble  Oelicmeus, 00ecneyusam

chopMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00VUAIOUWUXCHL.

OO0uienue:

e BOCHPUHUMATH U (HOPMYITHPOBATH CYKICHUS B COOTBETCTBHH C YCIOBHSIMHU
U LIETISIMU OOLLEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUs



B YCTHBIX U IIMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHUS IO XOAYy PEIICHUSA
3aJja4i, KOMMEHTUPOBAThH IIOJIyUYEHHBIN PE3YJIbTAT;

B X0J1€ 00CY>KJEHUS 3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYK/1aeMOM TEMBI,
poOJIeMbl, perraeMoi 3a/1a4uu, BBICKa3bIBATh HJIEH, HAIICJIIEHHBIC HA TIOUCK
pELIEHUs]; CONOCTABIATH CBOM CYXKICHMSA C CYXICHUAMHM JAPYIHUX
YYaCTHUKOB JHayiora, OOHapy>KMBaTh Pa3iMuve U CXOJICTBO IMO3MIIMM; B
KOPPEKTHOM popme hopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKEHNUS;
NPEACTABIATh  PE3YyJbTAaThl  PEIICHHS  3aJa4yd,  OJKCIEPUMEHTA,
UCCIICJIOBAHMSI, IPOCKTA; CAMOCTOSITENILHO BRIOMPATh (JOpMAT BHICTYIUICHUS
¢ Y4€TOM 3ajJa4 Mpe3eHTalM1 U OCOOEHHOCTEHN ayAUTOPUH.

CoTpyaHun4ecTBo:

NOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUIAY AIbHON
paboThl MpH pEeHIeHUH Y4eOHBbIX 3aJay; MPUHUMATH LENb COBMECTHOMN
NEeSTeNIbHOCTH, IUIAHUPOBATh  OPraHU3allMI0 COBMECTHOM  paboThI,
pacnpenenartb BHJbI padoOT, JOroBapuBaThCs, OOCYKIaTh MPOLECC U
pe3ysbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IPYyNIOBBIX (hopmax paboThl (00CyXI€HHs, 0OMEH MHEHUH,
«MO3rOBbI€ IITYPMbD» W WHBIE); BBINOJIHATH CBOI 4YacTb pabOThl H
KOOPJAMHHUPOBATh CBOU JEHCTBHS C APYTMMH WICHAMH KOMaH/bl; OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOMMH MPOIYKT IO KPUTEPUSIM,
c(hopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

3) Vnusepcanvuvie pecynamuegnuie oeticmaus, obecneyugarom gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBIISITh TUIAH, AITOPUTM PEIICHUS 33]1a4H, BEIOMPATh CIIOCO0 pemieHus
C YYETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH C YIETOM HOBOM
uH(bOopMaIuu.

CaMOKOHTPOJIb:

BJaJeTh HAaBBIKAMHM IIO3HABATENbHOM pediiekcuu Kak OCO3HaHUs
COBEPIIAEMBIX JECHCTBUU U MBICIMTEIBHBIX IIPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpOIIecca U pe3yibTaTa
penIeHrss MaTEMaTUYECKOM 3a/1auu;

IIPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH PEIICHUH 3a/1a49H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pe3yJibTaTa IE€JIU U YCIOBHSIM, OOBSICHITH
IIPUYUHBI JTOCTHKEHHUS WIM HENOCTHKEHHUS DPE3YJIbTAaTOB IEATEIBHOCTH,
HaXOJMTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KJIIACC

OnepupoBath MOHATHAMH: TOUKA, MPSAMas, MIIOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPUU U CIEJICTBUS W3 HHUX IPH PELICHUU
reOMETPUYECKUX 3a]1ay.

OmnepupoBaTh NOHATUSMU: MAPAIEITBHOCTh U MIEPICHIUKYISIPHOCTD TPSIMBIX
Y TIJIOCKOCTEHN.

KnaccupunupoBaTe B3aUMHOE pACIIOIOKEHHE NPAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHUSAMH: ABYTPAaHHBIM yToJd, TpaHW ABYTPAHHOTO YTJa,
pebpo NBYrpaHHOTO YTJa; JTUHEHHBINA Yrojl ABYTPaHHOTO yTia; TpajycHas Mmepa
JBYTPAHHOT'O yTJa.

OnepupoBaTh MNOHSATUSAMM: MHOTOTPAaHHHUK, BBINYKJIBIA U HEBBITYKJIbINA
MHOTOTpPaHHHK, SJIEMEHTHl MHOTOTPaHHUKA, TIPAaBUIbHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (MHUpamMuaa; MpHU3Ma,
IpsIMOYTOJIbHBIN NapaUIesIenuIe, Kyo).

KnaccupunupoBaTe ~ MHOTOTpaHHUKHM,  BbIOMpass ~ OCHOBaHUS UL
Ki1accu(uKanuy  (BBITYKIbIE W HEBBINYKIbIE MHOTOTPAHHHMKH; IPaBUIbHBIC
MHOTOTPaHHHUKH; MPSIMbIC U HAKJIOHHBIE TIPU3MBI, TAPAJIICIICTIATICIBI ).

OnepupoBath MOHATHAMH: CEKYIIas TNIOCKOCTh, CEYE€HNE MHOTOTPAaHHHUKOB.

OOBACHATD MPUHIIMIIBI TOCTPOSHUS CEUECHUH, UCTIONB3YsI METOJI CIIENI0B.

CrpouTh ceyeHUS MHOTOIPAaHHUKOB METOJOM  CJIEAOB, BBINOJIHATH
(BBIHOCHBIE) IIOCKHE YEpPTEKU M3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYyp: BUI
CBEpXy, COOKY, CHU3Y.

Pematp 3aaun Ha HAXOXKJEHUE TEOMETPUUYECKUX BEIHUMH MO 00pa3iam WiH
QIropuTMaM, TMPUMEHSS HW3BECTHHIC AHAIUTUYECKHE METOAbl MpPH PpEIICHUU
CTaHJApPTHBIX MATEMaTUYECKUX 3a/1ay Ha BBIYUCIICHHE PACCTOSHUN MEXIy JBYMs
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIHBAIOIIUMUCS TTPSIMBIMHU.

Pematp 3aaun Ha HAXOXKJCHUE T€OMETPUUYECKUX BEIHUMH MO 00pa3iam WiH
QIropuTMaM, IMPUMEHSS HW3BECTHHIE AHAJUTUYECKHE METOAbl MpPHU PpEIICHUU
CTaHJAPTHBIX  MaTEeMAaTWYEeCKHX 3aJady Ha BBIYUCIEHHE VYIJOB  MEXIY
CKPCIIMBAOIIUMUCSA TPSIMBIMUA, MEXIy TMNPSIMOH H  IUIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, IBYTPAaHHBIX YTIIOB.

Boruncnsate 00bEMBI U IJIOMAAN MTOBEPXHOCTE MHOTOTPAHHHUKOB (IIpHU3Ma,
NUpaMua) C IpUMEeHEeHUuEeM (HOPMYIT; BEIUUCIATH COOTHOLICHHS MEXTY TUIOIIAIIMU
HOBEpPXHOCTEH, 00bEMaMH 10T0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh NOHATUSAMHU: CHMMETPHUsS B IPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBHI.

W3Bnekatp, mpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HAa 4YepTekax U
pUCYHKaXx.

[TpumensTh reomeTprudeckue (hakThl Ui pELICHHUs CTEPEOMETPUUECKHX 3a/1ay,
MPEATNOJIATAIOIINX HECKOJIBKO IIarOB PELIEHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (hopme.

[IprMenaTs mpocCTEHIINE NOpPOrpaMMHBIE  CpPEICTBA M 3JIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTE NpUMEpPHl MAaTEMaTHUYECKMX 3aKOHOMEPHOCTEW B IPUPOAEC U
YKU3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHMSA HA IPAKTUKE: AHAJIU3UPOBATh PEATbHBIE
CUTyallUd W IIPUMEHATh HW3YYEHHBIC IIOHATHsS B MPOLECCE IOUCKA PEIICHUs
MaTeMaTHyecku Cc(HOPMYIHPOBAHHON MPOOJIEMbl, MOJAEIUPOBATh pEaJbHbIC
CUTyallUM Ha s3bIKE TIE€OMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUI U TEOpEM, anmnapara ajareopbl; pemarhb
IIPAaKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.

11 KUIACC

OnepupoBaTh TOHATHSAMU: [HJIMHIPUYECKAsh TOBEPXHOCTh, OOpa3yronme
HWIMHAPUYECKON MOBEPXHOCTH; LIMJIMH/IP; KOHUYECKAsi TOBEPXHOCTh, 00pasyroliue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpanieHus (LWIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOTYYEHHUS TEJ BPAIICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepol U MI0CKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOH, OCHOBAHHE IAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IJIOIMIAAM  TOBEPXHOCTEH  TeJl  BpalleHus,
r€OMETPUYECKUX TeJl C TPUMEHEHUuEM (Hopmy.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BIIUCAHHBINA B C)epy U OMMCAHHBIN
0Ko0J10 cpepsl; cepa, BIUCAHHAS B MHOTOIPAHHUK WA TEJIO BPAIlCHUS.

BbI4ucisTh COOTHOIICHHS MEXAY IUIOMIAISIMHA TTOBEPXHOCTEH M 00BEMaMu
MOI00OHBIX TEIL.

N3o0pakath u3y4aemble (QUTYPHI OT PYKH W C NPUMEHEHHEM TIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BrImoHATE (BBIHOCHBIC) IIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJI BPAILICHHUS.



W3Bnekarb, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeACTABICHHYIO Ha YepTexkax U
PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA Ha YUCIIO0, OOBICHATh, KAKUMU CBOMCTBAMH OHU 00JIaIaIO0T.

[IprMeHATh MpaBUIIO Mapajuiesienunea.

OnepupoBath MOHATUSAMU: IEKAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXKIY
BEKTOpPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

HaxomuTte cymmy BEKTOPOB M NMPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJIAPHOE TMPOMU3BEICHUE, PpACKIAAbIBAaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTh reomeTprdeckue (HaKThl 715 pEIISHUs] CTEPEOMETPUUYECKUX 3a/1a4,
IIPEANOJIATAIOIINX HECKOJIBKO IIarOB PELIEHHUS, €CJIA YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOI popMme.

Pemate mpocreimme reoMeTpuyecKue 3aJauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/1A.

Pemrare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XJICHUE T€OMETPUUYECKUX BEIUYUH M0 00pa3liaM WUiIu allropuTMam, NpUMEHss
V3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMATUUYECKHUX 3a]1a4.

[IpumeHsaTs mpocTEHIIME MPOrPAMMHBIE  CpPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOANTE NpPUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE H
YKW3HH, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJIydEeHHBIE 3HAHUS HA MPAKTHKE: AHAIM3UPOBATH PEAbHBIE
CUTyallud W TPUMEHATh W3YUYEHHbIE IOHATHUS B MPOLECCE IOUCKA PEIICHUs
MaTeMaTU4YeCKu CQOpPMYIMPOBAHHON TPOOIEMBbI, MOJIECIUPOBATH pEalbHbIC
CUTyalld Ha S3bIKE TE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C
WCIIOJIb30BAaHUEM T€OMETPUICCKUX TTOHATHI U TEOpEM, ammapara aareophl; pemarhb
IIPAKTUYECKUE 3a]1a41, CBA3AHHbBIE C HAX0XKJICHUEM T€OMETPUYECKUX BEJTUYMH.
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) 12 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%2
I 2%5D%2C%22schoolClassIds%22%3A%2210%22
apaiaenbHO
CTh NPSIMBIX U
IJIOCKOCTEH
[Tepnenaukyn
3 SIPHOCTB 12 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%22516%22%2C+%22277%2
MPSIMBIX U 2%5D%2C%22schoolClassIds%22%3A%2210%22
IJIOCKOCTEH
Yrasl Mexay , .
4 E— 10 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%2
p 2%5D%2C%22schoolClasslds%622%3A%2210%22
IJIOCKOCTSIMH
5 MHororpasnsu 1 1 https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%2
KU 2%5D%2C%22schoolClassIds%22%3A%2210%22



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22

O0BEMBI
MHOTOTpaHHHU
KOB

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%22516%22%2C+%22277%2
2%5D%2C%22schoolClassIds%22%3A%2210%22

IToBTOpEHME:
CCUCHUA,
paccTosiHus U

YTJIBI

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%22516%22%2C+%22277%2
2%5D%2C%22schoolClasslds%622%3A%2210%22

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

68



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22

11 KITACC

Haumeno
BaHHe
pasaesioB
H TeM
nporpam
MBI

KoanuecTtBo
4acoB

KonTpoa
bHbIE
padoTbI

Bce
ro

DJIeKTpOHHBIe (HM(PpOoBbIe) 00pa3oBaTeJbHBIC PECYPCHI

Tena
BpAILICHUS

25 1

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%22%
5D%2C%?22schoolClasslds%22%3A%2211%22

O0BEMBI
TN

26 1

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%22%
5D%2C%22schoolClassIds%22%3A%2211%22

Bexkrops!l n
KOOpAMHAT
bl B
IIPOCTPAHC
TBE

10 1

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%22%

5D%2C%?22schoolClassIds%22%3A%2211%22

[ToBTOpEH
ne,
0000111eHH
e,
CHCTEeMaTH
3aLus
3HAHUU

https://lib.myschool.edu.ru/market?filters=%22subjectlds%622%3 A%5B%22516%22%2C+%22277%22%

5D%2C%?22schoolClassIds%22%3A%2211%22

OBIIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68 4



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22




IHOYPOYHOE INVTAHUPOBAHUE

10 KJIACC

KoaunuectBo
Ne

9aCOB
7 Tema ypoka B Kontposn | JJeKTpoHHbIe HMPOBLIE 00pa3oBaTe/IbHbIE PECYPChI

¢ bHbIE
n ero
padoThbI

OCHOBHBIE
MOHATHUSL

CTCPCOMETPUHU:

TOYKa,
npsmas,
IJIOCKOCTD,
MIPOCTPAHCTBO.
[IpaBuiia
M300paKeHUS
Ha PUCYHKaXx:
M300pakeHUS
IUIOCKOCTEMH,
napauIeNbHbIX
MIPSIMBIX
(oTpe3kon),
CepeIMHbBI
OTpe3Ka

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%22516%22%2C+%22277%2
2%5D%2C%22schoolClasslds%622%3A%2210%22

ITonsarus:
MepeCceKarou
ecs
IJIOCKOCTH,



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22

NepeceKarou
ecs mpsAMas u
IUIOCKOCTh

ITonsarus:
MEPECEKAOIIN
ecs
IJIOCKOCTH,
MepeceKaronm
ecd npsimas u
MJIOCKOCTh

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%22516%22%2C+%22277%2
2%5D%2C%22schoolClassIds%22%3A%2210%22

3HAKOMCTBO C
MHOTOTPaHHUK
amH,
H300paKEeHHE
MHOTOTPaHHHK
OB Ha
pUCYHKaX, Ha
IPOEKIIMOHHBI
X gepTekax

HauanbHbie
CBEJICHUS O
KyOe u
nupamuze, ux
pa3sBEPTKU U
MOJICIIH.
Ceuenuns
MHOTOTPaHHUK
OB



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22

Hauvanbubie
CBEJICHHUS O
KyOe u
nupamuze, ux
pa3BEPTKU U
MO/IEIIH.
Ceuenust
MHOTOTPAaHHUK
OB

ITonustre 00
AKCHOMAaTHYEC
KOM
MOCTPOCHHUH

CTEPEOMETPUH:

AKCHUOMBI
CTepEOMETPUH
Y CIICJICTBUS
U3 HUX

Ilousitue 06
aKCHOMaTH4EC
KOM
MOCTPOCHUHU

CTCPCOMCTpPHUU:

AKCHOMBI
CTepeoOMeTpUn
Hu CICACTBUA
U3 HUX

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%2
2%5D%2C%22schoolClasslds%622%3A%2210%22

[Tonsartue 00
aKCUOMATHUYEC



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22

KOM
MOCTPOCHHUH
CTEPEOMETPUH:
AKCUOMBI
CTepEOMETPUH
U CIIECTBUSA
W3 HUX

10

ITonstue 00
AKCHOMAaTHYEC
KOM
MMOCTPOCHUHU
CTEpEOMETPHU:
aKCHOMBI
CTEpEeOMETPUHN
U CIIEACTBUSA
W3 HUX

11

Bzanmnuoe
pacnoJIoKEHHE
prIMI)IX B
MPOCTPAHCTBE:
MepeCceKaron
ecd,
napajuiejabHble
H
CKpEIUBaIOIU
€cst IPsIMbIE

12

[TapannensHoc
Th MPSMBIX U
ILUIOCKOCTEN B




IIPOCTPAHCTBE:
NapaJiyIeIIbHbIC
psIMbIE B
IIPOCTPAHCTBE;
napajjiebHOC
Tb TPEX
MPSIMBIX

13

[TapannensHoc
Th MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamiensHOC
Tb IIPSIMOHN U
IIJIOCKOCTH

14

Yrisl ¢
COHAIIPaBJICHH
BIMHU
CTOpPOHAMU

15

Yron Mexay
NpsIMBIMH B
MIPOCTPAHCTBE

16

Yron mexny
OpsSIMBIMU B
MPOCTPAHCTBE

17

[TapamnensHOC
Tb
IUIOCKOCTEI:
napajuieabHbIC
IIJIOCKOCTH




18

CaoiicTBa
rapajuieIbHbIX
IUIOCKOCTEHN

19

IIpocreimme
IPOCTPAHCTBE
HHBbIE (pUTYpBI
Ha IJIOCKOCTH:
TeTpa’p, Kyo,
napasesenu
I

20

[TocTpoenue
CCYCHUN

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%22516%22%2C+%22277%2
2%5D%2C%22schoolClasslds%22%3A%2210%22

21

ITocTpoenue
CeYeHUN

22

KonTposnbhas
paboTa o
teme "[Ipsmble
U IUIOCKOCTH B
IPOCTPAHCTBE.
[TapamensHOC
Th MPSIMBIX U
IJIOCKOCTEN"

23

ITepnenaukyn
SIPHOCTD
IPSIMOM U
IUIOCKOCTH:
HEPIECHIUKYIIS
PHBIE IIPsIMBIE



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22

B
MIPOCTPAHCTBE

24

IIpsimble
napajuleIbHbIC
U
MIEPIEHIUKYIISA
pHBIE K
IUIOCKOCTH

25

[Ipsimble
napajuleIbHbIC
u
NEPIECHIUKY IS
PHBIE K
IUIOCKOCTH

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%22516%22%2C+%22277%2
2%5D%2C%22schoolClassIds%22%3A%2210%22

26

[Ipu3nak
MEePIEeHIUKY IS
PHOCTH
PSAMOU 1
IJIOCKOCTH

27

[Ipu3nak
MEePIEeHIUKY IS
pHOCTH
PSIMOU 1
IJIOCKOCTH

28

Teopema o
psAMON
NEPIECHIUKYIIS
pHOM
IUIOCKOCTH



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22

29

Teopema o
NpAMOi
NEPHEHANKYJIS
pHOM
IJIOCKOCTH

30

Teopema o
NpSAMOit
NEPHEHANKYJIS
pHOM
IJIOCKOCTH

31

[Tepnenukyn
Ap U
HaKJIOHHBIC:
paccTosiHue OT
TOYKH 10
IIJIOCKOCTH,
paccTosHUE OT
IPsIMOH 10
IIJIOCKOCTH

32

[Tepnenpukyn
ap
HaKJIOHHBIE!
paccTosiHUE OT
TOUYKH J10
IJIOCKOCTH,
paccTosiHue OT
npsIMOU 110
IUIOCKOCTH




33

[Tepnenukyn
Ap U
HaKJIOHHBIC:
paccTosiHue OT
TOYKH J10
IIJIOCKOCTH,
paccTosHUE OT
IpPsIMOM 10
IJIOCKOCTH

34

[Tepnenpukyn
ap
HaKJIOHHBIE!
paccTosiHUE OT
TOUYKH J10
IJIOCKOCTH,
paccTosiHue OT
npsIMOU 110
IUIOCKOCTH

35

VYrael B
MIPOCTPAHCTBE:
YTOJI MEXIY
PSIMOU 1
IUIOCKOCTBIO

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%22516%22%2C+%22277%2
2%5D%2C%22schoolClassIds%22%3A%2210%22

36

JIByrpaHHBIN
yrod,
JMHEWHBIN
yToJ
JByTPaHHOTO
yriaa



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22

37

JIByrpaHHBII
yrod,
JIMHEHHBIN
yroJ
JIBYT'PaHHOI'O
yria

38

[Tepnenaukyn
SPHOCTD
IIOCKOCTEH:
MIPU3HAK
MepHeH UKy IS
PHOCTH JIBYX
IJIOCKOCTEH

39

[Iepnenaukyn
SIPHOCTD
IIOCKOCTEH:
MPU3HAK
NEePHeHIUKY IS
PHOCTH JIBYX
IIOCKOCTEH

40

[Tepnenaukyn
SIPHOCTD
IJIOCKOCTEH:
MIPU3HAK
TIePIEHIUKY IS
PHOCTH JIBYX
TUIOCKOCTEH

41

Teopema o
TPEX




MEPIEHIUKYIISA
pax

42

Teopema o
TPEX
HEePIEHIUKY IS
pax

43

Teopema o
TPEX
HEPIEHIUKY IS
pax

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%22516%22%2C+%22277%2
2%5D%2C%22schoolClassIds%22%3A%2210%22

44

Kontponbhas
pabota o
TeMaM
"Ilepnenaukyn
SIPHOCTD
MPSIMBIX
IJIOCKOCTER" 1
"Vl Mexy
OpSMBIMU U
IUIOCKOCTAMU"

45

[Tonsatne
MHOT'OTPaHHHK
a, OCHOBHBIE
2JIEMEHTHI
MHOT'OI'PAaHHUK
a, BBIIYKJIbIE U
HEBBIITYKJIbIE
MHOT'OI'PaHHUK
U; pa3BEPTKa



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22

MHOTI'OrpaHHUK
a

46

[Ipusma: n-
yTOJIbHAS
npusMa; rpaHu
1 OCHOBaHUS
IIPU3MBI;
npsimMast u
HaKJIOHHAs
IIPU3MBIL;
OoKkoBas 1
MOJIHAS
MOBEPXHOCTh
MIPU3MBI

47

[Tapamenenun
en,
HIPSIMOYTOJIbH
bl
napajuieIenuI
€1l U ero
CBOMCTBa

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%22516%22%2C+%22277%2
2%5D%2C%22schoolClasslds%622%3A%2210%22

48

IIupamua: n-
YTOJIbHAS
MTUPAMH/IA,
TpaHu ¥
OCHOBaHHE
TUPAMH/IBI;
OoKoBasg u
MOJIHAS



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22

MOBEPXHOCTH
MApaMU/BbL;
IpaBUJIbHAs U
yceu€HHas
nupamuaa

49

[IpaBunbHbBIE
MHOT'OTPaHHHK
U: TIOHATHE
IIPABUJIBHOTO
MHOT'OTpaHHUK
a; IpaBUJIbHAS
pu3Ma u
IpaBUJIbHAs
MUpamMma;
MpaBUJIbHAS
TPEyrojbHas
UpaMuJa u
IIPAaBUJIbHBIN
TETpa’Ip; Kyo

50

[Ipencranenu
€eo
MPaBUIIBLHBIX
MHOTOTpaHHHK
ax: OKTaxp,
J0IeKadIp U
UKOCA3IP.

51

CummMmeTpus B
IPOCTPAHCTBE:
CUMMETpHUs




OTHOCHUTEIBHO
TOYKH,
MPSIMOH,
IJIOCKOCTH.
ONEMEHTHI
CUMMETPUU B
MUpaMuIax,
napaieaenun
elax,
MTPaBMIIBHBIX
MHOTOTPaHHUK
ax

52

Brruncienue
9JIEMEHTOB
MHOFOFp AHHUK
OB: pEOpa,
JTMaroHaH,
YTJIbI

53

IInomann
OOKOBOI
MOBEPXHOCTH
W TIOJTHOM
MOBEPXHOCTHU
IpsAMON
MIPU3MBI,
IIOIA/Ib
OCHOBaHHIA,
Teopema o
0OKOBOI




IIOBEPXHOCTHU
NpAMOi
PU3MBI

54

[nomane
OOKOBOI
MMOBEPXHOCTHU
u
MOBEPXHOCTHU
MPaBUJIbLHOMN
MIUPaMHU/JIbI,
Teopema o
10111
OOKOBOI
TMOBEPXHOCTHU
YCEUEHHOU
MTUPAMHU/IBI

55

KontposnbHas
pabora 1o
TEME
"MHororpass

n

HKHN

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3 A%5B%22516%22%2C+%22277%2
2%5D%2C%22schoolClasslds%622%3A%2210%22

56

TTonstue 00
00BEMe

57

O0BéM
UPAMUJIBI

58

O0BéM
MTUPAMUIBI

59

O0BéM

IMUpaMuibl



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22

60

O0BéM
MTUPAMUIBI

61

O0BéM

IIPU3MBI

62

O0BéM
TIPU3MBI

63

O0BéM

MIPU3MBI

64

KonTponsHas
pabora o
teme "O0bEMBI
MHOTOTPaHHUK

n

OB

65

[ToBTOpEHUE,
0000111eHHE
crcTeMaTH3aIl
WS 3HAHUIM.
[TocTpoenue
CEUCHHUH B
MHOTOTPaHHUK
e

66

[ToBTOpEHME,
000011IeHHE
CHCTEeMaTH3aIl
WS 3HaHUH.
Brruucnenue
PaCCTOSTHUN:
MEXIY JIBYMS
TOYKaMH, OT




TOYKHU OO
NpSAMOM, OT
TOYKH JI0
IUIOCKOCTH,
MEXIY
CKpEIIUBAOLIHA
MUCHA
MMPAMBIMHA

Hrorosas
67 | KOHTpOJIbHAs
pabota

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%2
2%5D%2C%22schoolClasslds%622%3A%2210%22

[ToBTOpEHME,
000011IEHNE
CHCTEeMaTH3all
W 3HAHUH.
Brraucnenue
YIJIOB: MEXKY
CKpEIIUBAIOIIH
68 MHUCS
MIPSIMBIMU,
MEXITY
PSIMOU 1
TUIOCKOCTBIO,
JIBYT'PaHHBIX
YIJIOB, YTJIOB
MEXITY
INIOCKOCTSIMU

OBILIEE
KOJIMYECTBO

68



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2210%22

YACOB 110
I[TPOTPAMME




11 KITACC

Tema ypoka

KoauuecTBO
4acoB

KonTpoa
bHbIE
padoThl

Be
ero

DJIeKTpOHHbIe N (ppoBbIe 00pa3oBaTebHbIE PeCypPChl

Coepam
iap: HeHTp,
panunyc,
JaMeTp;
TUIOIAb
MOBEPXHOCT
u cepsl

B3anmuoe
pacroioKeH
ue chepsl u
IIOCKOCTH;
KacaTeJbHast
IUIOCKOCTh K
chepe;
TUTOIIAb
cdepsl

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%22
%5D%2C%22schoolClasslds%22%3A%2211%22

N3o6paxenu
e cdepsl,
mapa Ha
TJIOCKOCTH.
Ceuenus
mapa



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22

Hunmusaapuy
eckas
MOBEPXHOCT
b,
o0pa3yromm
e
UIAHIPUYC
CKOHU
MTOBEPXHOCT
, OCh
HWIHHIpUYE
CKOM
MOBEPXHOCT
u

Humuuap:
OCHOBAHMA U
OoKkoBas
MOBEPXHOCT
b,
oOpa3yrormias
1 OChb;
ILJI0IIA1b
OOKOBOI U
ITOJTHOH
MMOBEPXHOCT
u

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%22
%5D%2C%22schoolClassIds%22%3A%2211%22

N3o0paxenu
¢ MIIUH/Ipa
Ha



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22

MJIOCKOCTH.
PazBépTka
HWIHH]IPA.
CeueHnus
HUIHH]IpA
(r1ocKOCTh
IO,
napauieiabH
oM UIn
MIEPIICHIUKY
JIAPHOW OCH
AJTUHIPA)

Konnueckas
MMOBEPXHOCT
b,
obpasyromu
e
KOHUYECKOM
MOBEPXHOCT
", OCh U
BEpIIMHA
KOHUYECKOH
MMOBEPXHOCT
i

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%22
%5D%2C%22schoolClasslds%22%3A%2211%22

Konyc:
OCHOBaHHUE U
BEPIIUHA,
oOpazyromias
U OCb;



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22

IUIOIIA b
OOKOBOI U
ITOJTHOH
MMOBEPXHOCT
51

Y ceuénnplit
KOHYC:
obpasyromu
€ 1 BBICOTA;
OCHOBaHUS U
OokoBas
MOBEPXHOCT
b

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%22
%5D%2C%22schoolClassIds%22%3A%2211%22
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N3o0paxeHun
€ KOHyca Ha
MJIOCKOCTH.
PazBépTka
KOHYca.
CeueHnus
KOHYyca
(TuTOCKOCTH
10,
napasuienbH
on
OCHOBaHHUIO,
u
IUIOCKOCTBIO,
MPOXOISIIEH



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22

qyepes
BEPIINHY)

11

Kom6Ounanm
s TEN
BpAaIICHUS U
MHOTOTpaHH
HKOB

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%22
%5D%2C%22schoolClassIds%22%3A%2211%22

12

MHororpasns
UK,
OIMCAHHBIN
OKOJIO
chepsr;
cthepa,
BIIMCAHHAS B
MHOT'OT'paHH
UK WU B
TEJI0
BpaIieHus

13

KonTponbna
g pabora 1o
temam "Tena
BpalieHus"

14

ITonstre 00
00BéMe.
OcHoBHBIC
CBOICTBA
00BLEMOB Tell

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%22
%5D%2C%22schoolClasslds%22%3A%2211%22
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15

O0BéM
WIHH/IPA,
KOHycCa

10

16

O0béM mapa
Y IJI0INAb
cdepsl

10

17

[Togo6HBIC
TeJIa B
MIPOCTPAHCTB
e.
CooTtHonieH
U MEXTY
IJIOIIASIMHU
MTOBEPXHOCTE
i, 00bEMaMu
MMOT0OHBIX
Tell

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%22
%5D%2C%22schoolClassIds%22%3A%2211%22

18

KonTponbna
s paboTa 1o
TeMaM
"O0BeMbl

Ten"

19

Bekrtop Ha
IUIOCKOCTH U
B
MIPOCTPAHCTB
e

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%22
%5D%2C%22schoolClasslds%22%3A%2211%22
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20

Croxenue u
BBIYMTAHUE
BEKTOPOB

21

VYMHOXKEHNE
BEKTOpA Ha
qHUCII0

22

Paznoxenue
BEKTOpA 10
TpéM
HEKOMILJIaHa
PHBIM
BEKTOpaM.
[IpaBuio
napaienen
umneaa

23

Pemenue
3aj1ad4,
CBSI3aHHBIX C
MPUMEHEHHUE
M IIpaBUI
JEUCTBUI C
BEKTOpaMHU

24

[Ipsamoyronb
Hasi cUCTeMa
KOOpJMHAT B
IIPOCTPAHCTB
€.
Koopanunatsl
BEKTOpA.




[Tpocreiimm
€ 33/1a4u B
KOOpJMHATa
X

25

Yron mexny
BEKTOPAMH.
CkanspHoe
Mpou3BeICH
1€ BEKTOPOB

26

Breraucnenne
YIJIOB
MEKTY
NPSMBIMHU 1
IUIOCKOCTSIM
H

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%22
%5D%2C%22schoolClassIds%22%3A%2211%22

27

Koopannatu
o-
BEKTOPHBIN
METO]I IPH
peleHnn
reoMeTpHuueC
KHX 3a7a4

28

KonTponbna
s paboTa 1o
TeEME
"BekTopsl u
KOOPJIUHATHI
B



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22

MIPOCTPAHCTB
e

n

29

IToBTOpeHue
, 00001IEHNE
5
CHCTEMaTH3a
s 3HAHWH.
OcHOBHEBIE
urypsr,
bakThI,
TEOPEMBI
Kypca
TJIAaHUMETPHU
5

30

IToBTOpeHne
, 00001IEeHNE
51
CHCTEMAaTH3a
WS 3HAHUH.
OcHOBHBIE
urypsr,
(haKThI,
TEOPEMBI
Kypca
TUTAHUMETPH
5

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%22
%5D%2C%22schoolClassIds%22%3A%2211%22

31

[ToBTOpEHME
, 00001IEeHNE
u



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22516%22%2C+%22277%22%5D%2C%22schoolClassIds%22%3A%2211%22
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CHCTEMaTH3a
s 3HAHWH.
3amaun
IJIaHUMETPHU
A U METOJIBI
UX pEeLICHUS

32

[ToBTOpEHME
, 00001IEeHNE
u
cHCTeMaTH3a
LUS 3HAHUH.
3amaun
MJIAaHUMETPHU
A U METOJIBI
WX PEIICHUS

33

IToBTOpeHune
, 00001IEHNE
5
CHCTEMaTH3a
WS 3HAHUH.
OcHoBHbBIE
urypsr,
bakThI,
TEOPEMBI
Kypca
CTEpPEOMETP
15071




34

Urorosas
KOHTpOJIbHA
s pabota

35

IToBTOpeHue
, 00001IEHNE
5
cucTeMaTn3a
1S 3HAaHUH

36

IToBTOpEeHuE
, 00001IEHNE
5
cucTeMaTn3a
1S 3HAaHUH

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Maremaruka: anredpa v Hauajga MaTeMaTHYecKoro ananusa, reomerpus 10-11 xmacc, JI. C.

Aranacsas, B. K. ByTy30B.

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

YuebHoe ocobue mpeIHa3HAuYeHO AJS y4uTe e, mpenojaimx reomeTpuro B 10—
11 knaccax no yue6Huky aBTopoB JI. C. Atanacsana, B. @. byrysosa, C. b. Kagomuesa, JI. C.

Kucénesoi, 3. I'. [1o3Hsxka.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B%22516%22%2C+%22277%22

%5D%2C%?22schoolClassIds%22%3A%2211%22
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