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HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma yuye6Horo kypca «l'eomerpusi» 6a30BOro ypoBHs st
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOro
TOCyJapCTBEHHOTO  O0Opa3oBaTEeNBHOTO  CTaHJAapTa  CpPeJHEro  OoOIIero
00pa3oBaHHA, C YIETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHHMA, PEIBIBISIEMBIX
K MaTeMaTUYeCKOMY OOpPa30BaHMIO, W TPATUIMI POCCHUICKOTO 0Opa3oBaHUSI.

Peanu3zarnus IpOTpamMMBbl obecrnieunBaeT OBIIAJICHHE KITIOYEBBIMHU
KOMIIETCHIIUSMH, COCTABIISIONTUMHI OCHOBY JIJIsl CAMOPA3BUTHSI I HEMTPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTD 0OLIEKYIBTYpPHOTO, JMYHOCTHOTO u

MO3HABATEIBHOTO PAa3BUTHUS JUYHOCTH 00YYaAIOIIUXCS.
HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxkHOCTh y4eOHOTO Kypca T€OMETPUU Ha YPOBHE CpPETHETr0 OOIIero
oOpa3oBaHus OOYCJIOBJIEHA TMPAKTHYECKOW 3HAYMMOCTHIO METANPEJIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOYYCHHUS TCOMETPUU B HANPABICHUH JTUYHOCTHOTO
pa3BuTHS 0O0ydJaronuxcs, GopMUpoBaHUsS (YHKIIMOHAIBHOW MaTeMaTHYECKOM
IPaMOTHOCTH, HM3y4YeHHUs JIPYTUX Y4YCOHBIX JWCHUIUIMH. Pa3Butne y
oOydJaroImXcss NMPaBWIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKJICHUU
TCOMETPUYCCKUX aOCTpakIMid, COOTHOIICHHH pPEaJIbHOIO W HJICAIBHOTO,
XapaKkTepe OTPaKEHUs MaTeMaTHYeCKOW HayKOH SBJICHUH W TIPOIECCOB
pCaNbHOT'O MHpa, MECTE TEOMETPHH B CUCTEME HayK M POJIM MaTeMaTHYECKOTO
MOJIETUPOBAHMSI B HAy4YHOM I[IO3HAHMM W B TIPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YyUallUXCs, a TakKe KauecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl aIaNTallud B COBPEMEHHOM OOIIECTBE.

['eomeTtpus siBnsieTCss OHUM U3 0A30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
oOmiero 00pa3oBaHMs, TaK Kak OOECIeYrBAaEeT BO3MOXKHOCTh HM3YYEHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYUYHON HANPaBJICHHOCTH, TaK U TyMaHUTapHOM.

Jlorudeckoe MblieHHEe, GOPMUPYEMOE MPU H3YYEHHH OOYYarOIIMMUCS
NOHSITUMHBIX OCHOB TE€OMETPUUM U TOCTPOCHUM LEMOYKU JIOTHUYECKUX
YTBEP)KJECHUN B XOJIe PELICHUsI T€OMETPUUECKUX 3a]ady, YMEHHE BBIABUTAThH U
OMPOBEPraTh TMIIOTE3bI HEMOCPEICTBEHHO MCIOJIB3YIOTCA MPU PEUICHUU 3a/1ad
€CTECTBEHHO-HAYYHOTO IMKJa, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHrne OpueHTUPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JIACTSIX NEATeNbHOCTH YenoBeka. OpueHTaIus YeI0BeKa BO BpEMEHHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLUAIBLHOrO ObITHS, dopma
OTpPaKEHHS OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl JAecTBUTENbHOCTH. OnepupoBaHWE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBENMHSIET pa3HbIe BUIbI YYEOHOW U TPYJOBOU NEATEIHHOCTH,
SABIISETCS OAHUM M3 MPO(GECCUOHATBHO BAXKHBIX KAa4YECTB, TIOITOMY aKTyalbHa
3amaya (HOpPMHUPOBAHUSA Y OOYYAIOUIUXCSl MPOCTPAHCTBEHHOTO MBIILICHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K IPAKTUYECKOMN NESITEITLHOCTH TI0 MHOTHIM HATPABIICHUSM.

Ilens ocBoeHmst mporpaMMbl yueOHOTO Kypca «['eomerpusi» Ha 6a3zoBOM
ypoBHE 00y4eHUss — 001eo0pa3oBaTeibHOe W OOIMIEKYIBTYpPHOE Pa3BUTHE
oOydarommxcs 4epe3 oOecrleueHrne BO3MOKHOCTH  TPHOOpPETCHHS U
WCMOJIb30BAHUS CHUCTEMATUYECKUX TE€OMETPUUYECKMX 3HAHMM W JIEHUCTBUH,
cnenmuUYHBIX ~ TE€OMETPUU, BO3MOXKHOCTH  YCIEIIHOTO  IMPOJIOJDKCHHUS
oOpa3oBaHHsA 1O CHEIMUATBHOCTSIM, HE CBS3aHHBIM C  TMPUKIATHBIM
HCITOJIb30BAaHUEM TC€OMETPUH.



[Iporpamma mo reoMeTrpuud Ha 0a30BOM YypOBHE NpeIHa3HAuY€Ha ISl
oOy4YaromMXcsd CpeIHEW IIKOJbl, HE HUCIHBITHIBABIIMX 3HAYUTEJIbHBIX
3aTpyIHEHUI Ha YPOBHE OCHOBHOro o0miero oOpasoBaHus. Takum o0Opaszom,
oOyyaroiuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MaTEeMaTUUECKUE
YMEHHUS, CBSI3aHHBIE CO CIENU(PUKON reOMETpUU U HEOOXOAUMBIE JJI KU3HU B
COBpeMEHHOM obmiectBe. Kpome 3TOro, OHM HMMEIOT BO3MOXXHOCTb HM3YUHTh
reOMETPHI0 OoJiee TIIyOOKO, €CJIM B JIalIbHEeHIIIEeM BO3HUKHET HEOOXOAUMOCTh B
reOMETPUYECKUX 3HAHUAX B MPO(PECCHOHATBHOM eI TeIbHOCTH.

JlocTkeHue 1Leau OCBOEHUS MPOrpaMMbl OOECHEUYMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3a/1ay. [IpuopuTeTHbIMU 3a7auyaMu OCBOEHHUsS Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBISIOTCS:

e (opmupoBaHHE TpPEACTABICHHUS O TEOMETPUM KAaK YaCTU MHUPOBOMU

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOUIUM MUPOM;

e (opmupoBaHHEe MpeACTaBICHHUS] O MHOTOTPAHHUKAX U TeJaxX BpalleHUs
KaKk O BaXHEHUIIMX MATEMaTUYECKUX MOJENSIX, MO3BOJISIOMIUX
OMKCHIBATh U U3YYaTh Pa3HbIC SBICHUS OKPYKAIOUIEr0 MUPA;

e (opmupoBaHMe yMEHHS pacro3HaBaThb Ha YEpPTEKax, MOJEIAX U B
peasbHOM MHUpPE MHOTOTPAHHHMKH U TeJla BPAIllCHHUS;

e OBJAJCHME METOJAAMHU pEIIeHUs 3ajJad Ha TOCTPOCHHS  Ha
N300pakKeHUSX MPOCTPAHCTBEHHBIX (UTYD;

e (QopMHpOBaHHE YMEHHUS OIEPUPOBATH OCHOBHBIMU TOHATHSIMU O
MHOTOTpaHHUKaX M TeJIaX BpalleHUs ¥ UX OCHOBHBIMU CBOMCTBAMU,

e OBJAJICHHE aNTOPUTMAMHU PEIICHHUS OCHOBHBIX THUIIOB  3ajady;
dbopMupoBaHUE YMEHHS MPOBOJIUTH HECJOXKHBIE JlOKa3aTelbHbIE
pacCy>KJIeHUsl B XOJI€ pEUIeHUs] CTEPEOMETPUYECKUX 3a7ad M 3a7ad C
IPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE  MHTEIUIEKTYaJIbHBIX W  TBOPYECKUX  CIOCOOHOCTEM
oOy4Jarommuxcs, I103HABATENIbHON AaKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHHUH, KpUTUUHOCTHU MBIIIJICHUS;

e (opmupoBanue  (QPYHKIIMOHANIBHOW  TPAMOTHOCTH,  PEJIEBAaHTHOU
TEOMETPUU: YMEHHE paclo3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX
MOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaNbHBIX >KU3HEHHBIX
CHTYALMSIX ¥ IPH M3YYCHHUH APYTHX YYCOHBIX IIPEAMCTOB, POSBICHHUS
3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMyIupoBaTh HUX Ha S3bIKE
TEOMETPUU M  CO3/1aBaTh TE€OMETPUYECKHE MOJEIH, TMPUMEHATDH
OCBOCHHBI TEOMETPUYECKHUM amnmapaTr [Jid PEUICHUs MPaKTUKO-
OpUEHTHUPOBAHHBIX  3a/a4, HHTEPIPETHPOBATH M  OIICHUBATH
MOJTYYCHHBIE PE3yIbTaTHI.

OTAn4uTeNBbHON 0COOEHHOCTHIO MPOTPAMMBI SBJISIETCS BKIIFOYEHUE B KYpC
CTEPCOMETPUM B Hadaje €ro MW3YYCHHs 3a/ad4, pPCIIacMbIX Ha YpPOBHE
WHTYUTHBHOTO TO3HAHUS, U OMpPENeNEHHBIM 00pa3oM OpraHm3oBaHHas paboTta
HaJl HUMHU, YTO CHOC06CTByIOT Pa3BUTHIO JIOTMYECKOTO W IPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIUPYET MPOTEKaHNE MHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET
K JaJIbHeHIIeMy U3YYEHUIO MPEIMETA.

[Ipenmoutenune oTaaéTcs HATIAIHO-KOHCTPYKTUBHOMY METOMY OOydeHws,
TO €CThb TEOPETUYECKHWE 3HAHUS HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH
MPEIMETHO-TIPAKTUYECKON  JeATEeIbHOCTH. Pa3BUTHE  MPOCTPAHCTBEHHBIX
[IPEICTABICHUN Yy Yy4YallUXCS B Kypce€ CTEPEOMETPUU MPOBOAMUTCA 3a CUET
pelieHus 3ajlad Ha CO3JaHH€ NPOCTPAHCTBEHHBIX OOpa3oB W 3ajady Ha
OIEpUPOBAHUE NPOCTPAHCTBEHHBIMU oOpa3zamu. Co3naHue oOpas3a MpPOBOAMUTCS



C OMOpPOW HA HATJSJHOCTb, a ONEPUPOBAHUE 00PA30M — B YCIOBUSAX OTBIICUEHUS
OT HaIJIAIHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 UCXOJIHOTO COACPKAHUS.

OcHoBHBIE cojnepkarenbHble JauHUM Kypca «['eomerpum» B 10-11
kiaccax: «MHoOrorpaHHukmny, «IIpsiMble ¥ MIIOCKOCTH B MpOCTpaHCTBEy», «Tena
BpalieHus», «BeKkTopbl M KOOpAMHATBL B MPOCTpaHCTBE». PopMUpoBaHUE
JIOTUYECKUX YMEHUH pacIpeesieTcs He TOJNbKO MO COAEpPKATEIbHbIM JIMHUSM,
HO U 110 rofiaM 00y4YeHUsl Ha YPOBHE CpeHEro o0IIero oopa3oBaHusl.

Copeprxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJibTaTaM
OCBOEHHs paboyeil mporpamMmbl, pacnpefenéHHbIM MO0 TrojaM OOy4eHHs,
CTPYKTYpPUPOBAHO TaKUM o0Opa3oM, 4TOOBl OBJAJACHUE TEOMETPUUECCKUMHU
HOHSITUSIMU U HaBBIKAMU OCYIIECTBISIIOCH MOCIIEIOBATENBHO U TIOCTYIATENBHO,
C COONIOICHHEM TMpUHIMUIA [PEEeMCTBEHHOCTH, YTOOBl HOBBIE 3HAHMS
BKJIIOYAJIUCh B OOHIYI0  CHCTEMY TIE€OMETPUYECKHX  MPEACTABICHUM
oOy4aromuxcs, paciupss 1 yriuyouss e€, o0pa3ys MpOYHble MHOKECTBEHHbIE
CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yudenue reomeTpun oTBoauTCS 2 yaca B Heneno B 10 kiacce u 1 yac
B Hexemo B 11 kiacce, Bcero 3a nBa rojga obydenus - 102 yueOGHBIX 4Yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U JIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE TOHATUA CTepeoMeTpuM. Touka, mpsiMasi, IJIOCKOCTb,
npocTpancTBO. [loHsATHE 00 aKCMOMATUYECKOM TOCTPOSHUHM CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHoe pacnonoxkeHue mpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIIUECH,
NnapajjieJbHble W CKpellUBaronmecss npsiMbie. llapaminensHOCTh NpPSIMBIX U
IJIOCKOCTE B TMPOCTPAHCTBE: MApAJJIC/IbHBIE TMPSAMBIE B MPOCTPAHCTBE;
napaieIbHOCTh TPEX MPSIMBIX; NapaIeIbHOCTh NMPSIMON U TJIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YIOJ MEXAYy NPSMBIMU B MPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  MapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napajuleNibHbIX IIockocTed. Ilpocreiiime mnpocTpaHCTBEHHbIE QUIYpPhl Ha
IUIOCKOCTH: TETPA3IP, KyO, Mapauienenunea; NoOCTPOCHUE CEYECHU .

[TeprieHAUKYJISIPHOCTH NPSIMOM U TIJIOCKOCTH: MEPIEHAUKYJISIPHBIE TIPSMbBIC
B MPOCTPAHCTBE, MPSAMbIC MapajuieibHbIE U MEPHNECHANKYISPHbIE K IIOCKOCTH,
NpU3HAK TMEPHEHAUKYISIPHOCTH TPSMOM M TIJIOCKOCTH, TeOopeMa O NpsMOM
NEPIEeHANKYISIPHON IJIOCKOCTU. YTJIbl B MPOCTPAHCTBE: YIOJI MEXAY MPSAMOUN U
IJIOCKOCTBIO; JABYTPAHHBIA  yTOJ, JMHEWHBI Yroia JABYTPaHHOIO Yyrja.
[lepieHAUKYJISIp W HAKJIOHHBIC: PACCTOSIHUE OT TOYKM JO IUIOCKOCTH,
paccTosiHUEe OT MPSIMOM A0 TUIOCKOCTH, TPOEKIUS (UTYyphl Ha TUIOCKOCTb.
[lepneHAUKYISIPHOCTh IUIOCKOCTEM: NPU3HAK NEPHEHAUKYISIPHOCTH JBYX
miockocTeil. Teopema o TpEX nepneHANKYIsApax.

MHoOrorpaHHuKu

[lonsiTHE ~ MHOTOrpaHHUKA, OCHOBHBIE DJIEMEHThl MHOTOIPDAHHHKA,
BBIYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHUKH; pPa3BEPTKA MHOTOIPAHHUKA.
[Ipusma: n-yrompHas Mpu3Ma; TpaHU KM OCHOBAHUS MPU3MBI; MpsAMas |
HAKJIOHHAs ~ TpU3MbI; OOKOBass W  TMOJIHAsT  TOBEPXHOCTh  IPHU3MBI.
[Tapannenenunen, nOPAMOYTOJbHBIA MapajulelIENUIIE] W €ro  CBOWCTBA.
[Mupamuga: nN-yronpHas MUpaMuaa, TPAaHU U OCHOBAHHME MUPAMUIBI, OOKOBas U
NOJIHAs TIOBEPXHOCTh NUPaMU[bl; MpaBWIbHAs W yceYEHHas NOUpaMUia.
DOneMeHTbl Tpu3Mbl U nupamuibl. [IpaBuibHbIE MHOTOTPAaHHHKU: TOHATHE
IPaBUJIBHOIO MHOTOTPAaHHMKA; MpaBUJIbHAS MpU3Ma U MpaBWIbHAS NUPaAMUJA;
NpaBWIbHASL TPEYroJibHas TMHUpaMuia U TPABWIBHBIA TeTpa’aAp; Kyo.
[IpencraBneHre O MPaBUIIBHBIX MHOTOIPAaHHHMKAX: OKTaj’Ap, AOACKadIp U
ukocazip. CeueHus: MPU3Mbl U MUPAMUJIBI.

CummMmeTpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKHU, MPSIMO,
IUIOCKOCTU. ODJIEMEHThl CHMMETPUUM B MNHpaMHuAax, Mapauielienuneaax,
MPaBUJIbHBIX MHOTOTPaHHUKAX.

Breruncienne »7eMEHTOB MHOTOTPAHHHUKOB: pEOpa, AMArOHAIH, YTJIBL.
[Tnomanas GOKOBOM MOBEPXHOCTH U TOJTHOW MOBEPXHOCTU MPSMOW TMPHU3MBI,
IJIOIIA/Ib OCHOBAaHUM, TeopeMa O OOKOBOM IMOBEPXHOCTH MPSMOW TPU3MBI.
[Tnomans OOKOBOW TOBEPXHOCTH W TIOBEPXHOCTH TNPABWIHHOW MHPAMMUIBI,
TeopeMa o IIomaau yced€éHHod mnupamuabl. [lonstue 06 o0bEMe. OOBEM
MAPaMU/JIbI, TPU3MBL.

[TogoOHple Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY ILIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJL.

11 KIIACC



TeJia BpaleHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpa3ywIIMe  IMUIMHIAPUYECKOU
MOBEPXHOCTH, OCh IWIMHAPUYECKON MOBEpPXHOCTU. [{UmuHIp: OCHOBaHUS U
OOKOBasi MOBEPXHOCTh, OOpa3ymwollass W OCh;, IUIOHIAAb OOKOBOM M TOJIHOM
MMOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yroline KOHUUECKOW TOBEPXHOCTH, OCh U
BEepIIMHA KOHHMYECKOW moBepxHocTH. KoHyc: OCHOBaHME ¢ BEpIIMHA,
oOpasyroIiasi U OCh; IJIONIAJb OOKOBOM M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yIolllie U BhICOTA; OCHOBAHMS U OOKOBas IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOIIaJb MOBEPXHOCTH CQEpHI.
B3anmHoe pacnonoxxeHue chepbl W IIOCKOCTH; KacaTelbHasl IUIOCKOCTh K
cthepe; miomaas chepsl.

N300paxkeHne Ten BpalleHUst Ha IUIOCKOCTH. Pa3BépTka umiauHapa u
KOHYcCa.

KomOunanuu Tenm BpailleHHMss W MHOTOTPAHHHMKOB. MHOTOTpaHHUK,
OmMUCaHHBbIN OKoJIO cdephl; cdepa, BONUCaHHAsT B MHOTOTPAHHUK, WU TEJO
BpaIlCHUSI.

[Tonsitue 06 o6BEMe. OcHOBHBIE cBOWCTBa 00BEMOB Tei. Teopema 00
00bEéMe TPSIMOYTOJILBHOTO Tapajuienenuneaa M cienctsus u3 He€. OO0béM
UIMHApPa, KoHyca. O0BEM 11apa u miomaas chepsl.

[TogoOupie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXKIY ILIOMIAIsIMU
MOBEPXHOCTEH, 00BbEMaMU TTOJOOHBIX TEJL.

Ceuenuss nunuHApa (MapaiebHO U TEPHEHAMKYISAPHO OCH), CEUCHUS
KOHYyca (mapajuieibHOE OCHOBAHMUIO U MPOXOJAIIEe Yepe3 BEPIIHUHY), CEYCHUS
mapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mimockocth W B mpocTpaHcTBe. CllokKEHHWE W BbIUMTaHUE
BEKTOPOB. YMHOJKEHHE BEKTOpa Ha 4uciio. Pa3iioxkeHue BeKTOpa IO TpEM
HEKOMIUIaHApHBIM BekTopaMm. [lpaBwio mapamnenenunena. Pemenue 3anad,
CBSI3aHHBIX C IPUMEHEHUEM IMPABUWII JICHUCTBUUA C BeKkTOopamu. [IpsiMmoyronbHas
chucTeMa KoopauHaT B ImpoctpaHcTBe. Koopaunatel Bekrtopa. IIpocteiimme
3a/laud B KOOpJAMHATAaX. YTOJd MEXAy BekTopaMu. CKaJsipHOE MPOU3BEIAECHUE
BEKTOpOB. BblunclieHHWe yriaoB MEXAY TMPSAMBIMU U IJIOCKOCTSIMH.
KoopanHaTHO-BEKTOpHBI METOJ TPU PEIIEHUUM TIE€OMETPUYECKUX 3ajad.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3ynbTaThl OCBOCHMS MPOTpaMMbl Y4eOHOIro MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCS:

I'pa:knanckoe BocnuTanue:

c(OPMHUPOBAHHOCTHIO  IPAKIAHCKOW MO3UIMHM  OOYYarolIEerocss Kak
AKTUBHOT'O M OTBETCTBEHHOI'O 4YJ€HAa POCCUHCKOro OOILIECTBa, MPEICTAaBICHUEM
O MaTeMaTHYEeCKUX OCHOBAX (PYHKUMOHUPOBAHMS PA3JIUYHBIX CTPYKTYD,
ABJICHUM, NPOLEAYp TPaKJAHCKOro oOmecTBa (BBIOOPHI, ONPOCHI W IIp.),
YMEHUEM B3aUMOJEHUCTBOBATh C COUUAIIBHBIMA MHCTUTYTaMH B COOTBETCTBHHM C
X QYHKIUSIMU U Ha3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIUTAHME:

chOPMUPOBAHHOCTHIO  POCCHMCKONW  TPaXKIAaHCKOW  UIACHTUYHOCTH,
YBaXKEHHUS K MPOILLJIOMY U HACTOSIIEMY POCCUKCKON MaTeMaTUKH, HEHHOCTHBIM
OTHOLIEHHEM K JOCTH)KEHUSM POCCUIUCKMX MATEMATHKOB U POCCUHCKOM
MAaTE€MAaTHYECKON MIKOJIbI, K WCIOJIb30BAHUIO 3TUX JOCTHKEHUW B APYrUX
HayKax, TEXHOJOTUSX, chepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHUEM JTYXOBHBIX LEHHOCTEN POCCUHCKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, O3TUYECKOIO TOBEICHHS,
CBA3aHHOIO C TMPAKTUYECKUM TPUMEHEHUEM JIOCTWKEHUW HAayKHM H
NEATENbHOCTBI0  YYEHOI'0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYMBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIMTAHME:

ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIHOYasl 3CTETUKY MaTeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHui, paccyKJIeHUM;
BOCIIPUUMYHBOCTBIO K MAaTeMaTHYECKHUM  aclleKTaM pa3judHbIX BHJIOB
UCKYCCTBA.

duzndeckoe BOCIUTAHHUE:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMCHITh MaTeMaTHYCCKUE 3HaHHUS B
MHTEpecax 370pOoBOro H 0Oe30macHOro o00pa3a KHW3HH, OTBETCTBEHHOIO
OTHOIIIGHHUSI K CBOEMY 3JIOPOBBIO (37I0pOBO€ NUTaHHUE, COaJaHCUPOBAHHBIN
PEXKUM 3aHATHHA M OT/BIXA, PeTryJsipHas pu3ndecKkas akTUBHOCTD); (U3UIECKOTO
COBEPIIICHCTBOBAHMS, npu 3aHATUIX CIIOPTHBHO-03/I0POBUTEIILHOM
NEATENbHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYA0JII00MS; MHTEPECOM K
pasnmuuHbIM  chepaM  TpodecCHOHATBLHON  JIESITCIBPHOCTH, CBS3aHHBIM C
MaTEeMaTUKON U €€ MPWIOKECHUSIMH, YMEHHUEM COBEpIIATh OCO3HAHHBIA BHIOOD
Oynymeit mpodeccuu W peaanu30BBIBATh COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCcKOMYy OOpa3oBaHUIO M
caM000pa30oBaHUIO0 Ha MPOTIKEHUU BCEM KMU3HU, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUUYECKUX 3a/1a4 MaTeMaTHYECKON HaMpaBIECHHOCTH.

IKO0JOrHYecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO JKOJIOTHYECKON KYJIBTYPHI, TTOHUMAHUEM BIIHSHUS
COIIMAJIBHO-2KOHOMHMYECKUX  IPOIECCOB HAa  COCTOSIHHME TMPUPOJHOW |
COITMAIBHOM Cpelbl, OCO3HAaHHWEM TIJI00ATBLHOTO XapakTepa JKOJIOTHYSCKHX
npooOieM; OpHEeHTalMeld Ha TPUMEHEHHE MaTeMaTHYECKUX 3HAaHUW I



pelIeHus 3a/1ad B 00JacTH OKpYXarolel cpefpl, MNIAHUPOBAHUS MOCTYIKOB U
OLICHKH MX BO3MOKHBIX ITOCJIEACTBUN IS OKPYKAKOLIEN CPELBI.

IleHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YypPOBHIO pPa3BUTHS HAayKd M OOIIECTBEHHOW MpPaKTUKH,
MOHMMaHUEM MAaTEMaTUYECKON HAyKU KakK cepbl YeIOBEUECKON NeATEeIbHOCTH,
ATamnoB €€ pa3BUTHUSA M 3HAUMMOCTH JUJISl Pa3BUTHUS LIMBUIM3ALMU; OBJIAJIEHUEM
A3BIKOM MaTEeMaTHUKW U MAaTEMAaTUYECKOW KYJIbTYypOW Kak CPEACTBOM MO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITh NPOEKTHYIO M  MCCIEA0BATENBCKYIO
NEeSATENbHOCTh UHAMBUIYAJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHS ITPOrPaMMBbI YICOHOTO MTpeaAMETa
«MaTemaTHKa XapaKTepU3yIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHOIMU — KOMMYHUKAMUBHBIMU
OeticmeusMU, YHUBEPCATbHLIMU Pe2YISIMUBHbIMU OelCTNEUIMUL.

1)  Vuueepcanvnvle no3nasamenvuvle  Oelicmeus, — 0becneuusarom
Gopmuposanue 06a308bIX KOZHUMUBHBIX NPOYECCO8 0OVUAIOUUXCS (0CBOEHUE
Memo0o8  NO3HAHUL — OKPYJHCAlowe20  Mupd,  NpuMeHeHue  J10SUYECKUX,
uccnedo8amenbCKux onepayull, ymenuli pabomams ¢ ungopmayueti).

ba3oBble JioruyecKkue 1euCTBHU:

e BBISBIATH u XapaKTEepPU30BaTh CYIIIECTBEHHBIC MIPU3HAKU
MaTEMaTUYECKUX OOBEKTOB, MOHATHIA, OTHOLIEHUN MEXIY MOHATHIMU;
dbopMynupoBaTh OTIpe/IeIICHHUS MOHSTHI; yCTaHABJIMBATh

CYIIIECTBEHHBIN MPU3HAK KIAcCU(UKAIIUU, OCHOBAHUS JUIsl 0000IIEeHUS
U CpaBHEHUSI, KpUTEPUHU MTPOBOJUMOTO aHAIN3a;

e BOCIPUHUMATh, (GOPMYIHPOBATH U MPEOOPa30BLIBATh CYXKICHUS:
yTBEpJUTEIbHbIE U OTPUIIATENbHBIC, €JUHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBISBISAITH MaTEMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBOpeunst B (pakTax, JAHHBIX, HAONIOJACHHUSIX M YTBEPKICHUSX;
npenjaratb  KpUTEpPUH ISl BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JIeNaTh BBIBOJBI C MCIIOJIb30BAHWEM 3aKOHOB JIOTWKH, JEIYKTUBHBIX U
WHAYKTHUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

e TMPOBOJUTH  CAMOCTOSTEIBHO  JIOKA3aTENbCTBA  MaTEeMaTHYECKHUX
yTBEpXKJIeHUH  (TpssMble W OT  TNPOTHBHOTO),  BBICTpaMBaTh
apryMeHTaIlMio,  NPUBOJAUTH  TNPUMEPHl U KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJICHUS U BHIBOIBL;

e BBIOMpATH croco0 pemieHusi y4eOHON 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUS, BbIOMpaTh HanbOoee MOAXOASIIUNA C Y4IETOM
CaMOCTOATEIHLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBaTebCKHe 1eHCTBUA:

e WCIIOJIK30BaTh  BOMPOCHl KaK  HCCIIENOBATEIbCKHA  WHCTPYMEHT
no3HaHus; GOPMYITHPOBATH BOMPOCH], (UKCUPYIONIHUE MPOTHBOpPEUNE,
npo0sieMy, yCTaHABIMBATHL UICKOMOE M IaHHOE, ()OPMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHECHHUE;

e TMPOBOJUTH  CAMOCTOSITEILHO  CIUIAHUPOBAHHBIA  DKCIEPHMEHT,
WCCJICIOBAHUE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO



00bEKTa, SIBJICHUSA, MPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy
00bEeKTaMU, SIBJICHUSMHU, IIPOLIECCAMU;

CaMOCTOSITEIbHO Q)opMyanOBaTL 0000IIeHnsT ¥  BBIBOJBI MO
pe3ysibTaTaM MPOBEAEHHOIO HAOJIONCHMS, UCCIEAOBAHMS, OLEHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJbTaTOB, BBIBOJIOB U 0000IIICHUA;
IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECcCa, a TaKXKE BBIJIBUTATh
MPEANOJIOKEHUS O €0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pab6ora ¢ undopmanueii:

2)

BBISBJIATH A€(PUUUTH HHPOPMALIUU, JaHHBIX, HEOOXOIUMBIX JIJIsl OTBETa
Ha BOITPOC U I pELICHUs 3a1a4U;
BbIOMpaTh UWHGOPMAIMIO U3 HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATb, CHUCTEMATU3UPOBATH " WHTEPIPETUPOBATH
MH(pOPMALNIO PA3INYHBIX BUIOB M (GOPM MIPECTaBICHHUS;
CTPYKTYpPUpPOBaTh HH(OpPMAIUIO, TPEACTaBIATh €€ B Pa3IMYHBIX
dbopMax, WILTIOCTPUPOBATH IPAPUUECKU;
OLICHMBATh  HAAEKHOCTH  MHQOpPMAUM MO  CAMOCTOSITEIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie KomMmynukamuenwvle Oelicmeus, obecneuusarom

CqupMLg?OGCZHHOCmb COYUAIbHbIX HABLIKOB 06yqai0u;ux0ﬂ.

IeHue:
BOCIPUHMMaTh H (OPMYJIUPOBATh CYXKJICHHS B COOTBETCTBHHM C
YCIIOBUSIMH WM ICJIIMH OOIICHUS; SCHO, TOYHO, IPAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pEHHUS B YCTHBIX M THCHBMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS 110 XOJIy PEIIECHUS 3a/aul, KOMMEHTHPOBATh IMOJYICHHBIH
pe3ynbTart;

B XOJle¢ OOCYXJICHHs 3a7aBaTh BOMPOCH 1O CYIIECTBY 00CYXKIaeMOii
TEMBI, MPOOJIEMBI, pEIIaeMOl 3a/1a4ul, BHICKa3bIBaTh HJICH, HAIICIICHHBIC
Ha TOWCK PEIICHHUS; COIMOCTABIIATh CBOM CYXICHHS C CYXICHUSIMHU
APYrUX yYaCTHUKOB AHMAora, OOHApYXKMBAaTh Dasin4YUe U CXOICTBO
MIO3WIINIA; B KOPPEKTHOW (opMe (OpMYyIUpOBaTH pPa3HOTIACHS, CBOH
BO3PKEHUS;

NPEICTaBIATh  PE3yJdbTaThl  pEHICHHWsS  3aJadd, OSKCIICPUMEHTA,
UCCJICJIOBAHUS, IIPOEKTa; CaMOCTOSTEILHO  BBIOMpaTh  ¢opmar
BBICTYIUICHUSI C YyY€TOM 3a7ad TMpe3eHTallMd W OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W  HCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM W
WHANBUAYaTLHON pabOThl MPH pElIEHUH YYeOHBIX 3a/1a4; MPUHUMATh
[eTb  COBMECTHOM  NIEATENTbHOCTH, IUIAHUPOBATh  OPTaHU3AIUIO
COBMECTHOM pPabOThI, pacmpenensiTh BUAbI PabOT, TOTOBApUBATHCA,
o0CcyXaaTh TMpoOIecC H pe3ylbTaT paboTh; 0000mAaTh MHEHHUS
HECKOJbKUX JIFOICH;
y4acTBOBAaTh B TPYNIOBHIX (opmax paboTel (0OCykaeHus, OOMeH
MHEHUH, «MO3TOBBIE INTYPMbD» H WHBIC), BBIMIOJHSATH CBOI YacCTh
paboThl ¥ KOOPAWHUPOBATH CBOW JCHCTBUS C JPYTUMHU UWICHAMH
KOMAaH/IbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJga B OOMIMH TPOIYKT IO
KpUTEpUSIM, CPOPMYIUPOBAHHBIM yUYACTHUKAMH B3aUMOCHCTBUSI.
Vuueepcanvnvle  pecynamueHnwvle  Oelicmeus,  obecneuusarom

qbopmupoeaﬂue CMbBICII06bIX YCNMAHOBOK U IHCUZHEHHBIX HABBIKOB TUYHOCMU.
CaMoopraHmaunﬂ:



e COCTaBJIATH IJIaH, AITOPUTM PELICHMS 3a7a4u, BEIOMpPATh CIOCO0
pelIeHus ¢ Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI

pelIeHuit ¢ y4éToM HOBOM MH(pOpPMaLIUU.

CaMOKOHTPOJIb:

e BIAJCTh HAaBbIKAMU IIO3HABATEIILHOW pe(dIeKcuH Kak OCO3HaHUs
COBEpIIAEMBIX  JCHCTBUM U  MBICIMTEIBHBIX  IIPOLIECCOB,  HUX
pe3yabTaTOB; BIAJETh CHOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS
IIpolecca U pe3ysbTaTa PEeIICHU MaTEMaTUYECKON 3a/1a4H;

e TMPEIBUAECTb TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PELICHUU
3a7la4d, BHOCUTb KOPPEKTHUBBI B JEITEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB,  JAHHBIX, HAWJACHHBIX  OIIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjbTaTa LEJIUM U YCIOBUAM, OOBSCHATH
IIPUYUHBI TOCTUKEHUS UIU HENOCTUKEHUS PE3yJIbTaTOB JESITEIBbHOCTH,
HAXOAMUTh OLIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh NOHATUSIMHU: TOUYKA, IPSIMast, TNTOCKOCTb.

[TprMeHATh aKCHOMBI CTEPEOMETPHUU M CJICACTBUS U3 HUX IPU PEIICHUH
reOMETPUYCCKUX 3a/1a4.

OnepupoBaTh MOHATHAMH: [APAUICIBHOCTE M MEPHCHIAUKYIIPHOCTh
HPSIMBIX U TUIOCKOCTEH.

KrnaccuduimpoBaTh B3aMMHOE PACIONIOXKCHHE MHPSIMBIX M IUIOCKOCTEH B
HPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMHK: ABYTPAHHBINA YIrOj, TPaHHA ABYIPAHHOrO yrja,
peOpo ABYIpaHHOTrO yrija; JMHEWHBIM yrojl ABYTPaHHOrO yIiia; IrpajycHas Mepa
JIBYTPAaHHOTO YIJIa.

OnepupoBaTh MOHATHSIMH: MHOTOIPAHHUK, BBINYKJIBIA M HEBBITYKJIBIN
MHOTOTPaHHHUK, DJIEMEHThI MHOTOTPaHHHKA, IIPAaBUIbHBIH MHOTOTPAHHHK.

Pacrio3HaBaTh OCHOBHBIE BHMIbI MHOTOIDAaHHUKOB (IIHpaMuia; IpU3Ma,
HPSIMOYTOJIbHBIH MMapaijie/IenuneI, Kyo).

KnaccudunupoBath  MHOTOTpaHHUKH,  BBIOMpas  OCHOBAHHS  JUIs
Kiaccu(uKauy (BBITYKIbIE W HEBBINYKJIBIE MHOTOI'DAHHUKH; IPaBHJIbHBIC
MHOTOI'PaHHUKH; TIPSIMbIC U HAKJIOHHBIC IPU3MBI, TapaJlICIICIIAIIC IbI).

OnepupoBathb HOHSITHAMMU: ceKyIas IJIOCKOCTb, CCUCHHE
MHOT'OI'PDaHHUKOB.

OOBSICHATH MPUHIIUIIBI IOCTPOCHHSI CEUCHUM, UCIIONIB3YsI METO/ CICOB.

CTpouTh CEYEHHS MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJIHSATH
(BBIHOCHBIC) IUIOCKHE YEPTEIKU M3 PUCYHKOB MPOCTBHIX O00BEMHBIX (PUIYP: BH]
CBepxy, cOOKY, CHHU3Y.

PemaTh 3amaun Ha HaXOXIACHHUE NCOMETPUUYCCKHUX BEIIMYUH IO OOpas3laM
WM aJrOpUTMaM, MIPUMEHSS U3BECTHBIC aHAJTUTHYCCKUE METObI IIPH PEIICHUN
CTaHJAPTHBIX MaTEeMATHYECKUX 3aJlad Ha BBIYHMCICHUE PACCTOSHUH MEXIY
JIBYMS TOYKaMH, OT TOYKH JO MPSIMOW, OT TOYKH [0 IUIOCKOCTH, MEKIY
CKPEIIMBAIOIUMUCS HPSIMBIMH.



Pematp 3a1aun Ha HAaXOXJAEHUE F€OMETPUUYECKUX BEJIIMYMH MO oOpa3uam
WM adrOpUTMaM, MPUMEHSS U3BECTHBIE AHATUTUYECKHUE METO/IbI IIPH PEIICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKHX 3aJad Ha BBIYUCICHHE YIJIOB MEXIY
CKPEIIMBAIOUIUMUCA TPSAMBIMU, MEXAY MPAMONM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSAMM, JIBYT'PaHHBIX YTJIOB.

Boruncnsate 00BEMBI W IUIOMIAM TOBEPXHOCTEH  MHOTOIPaHHUKOB
(mpu3ma, nupaMua) ¢ OpUMEHEHUEM (OPMYJ; BBIUHMCIATH COOTHOLUEHUS
MeXAy TUIOUIaAsIMU TOBEPXHOCTEH, 00bEMaMU OJIOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATUSIMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPHUU; LEHTP, OCh U TNIOCKOCTh CUMMETPUU (DUTYPHI.

W3BnekaTp, npeoOpa3oBbIBATH M HHTEPHPETHPOBATH HHOOPMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (PUTYpax, MPEJCTABICHHYIO Ha YepTexax
U PUCYHKaX.

[IpumensaTe reoMerpuyeckue (HakThl JUIsl PEUICHUS CTEPEOMETPUUYECKUX
3aja4, IMPEANOJIarallliuX HECKOJBKO IIaroB pPELIEHUs, €CIU YCIOBHUS
NpUMEHEHUS 3aJlaHbl B IBHOU (opme.

[IpumensTs mpocTeilline NporpaMMHBIE CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoAMTH TIpPUMEpPHI MAaTEMATUUYECKHX 3aKOHOMEPHOCTEW B MPUPOIE U
’KU3HU, PACTIO3HABAThH MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MOyYeHHBIE 3HAHMS HA MPAKTUKE: aHAIM3UPOBATh PEabHbIC
CUTyallul U TPUMEHSATh HM3yYECHHbIE TMOHATHUS B MPOIECCE MOMCKA PEIICHUS
MaTEeMaTU4YeCKH CHOPMYIMPOBAHHONW MPOOJIEMBI, MOIECIUPOBATh peajbHbIC
CUTyallUH Ha S3bIKE TIEOMETPHUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCMOJIb30BAaHUEM TIE€OMETPUYECKMX MOHATHM U TEeopeM, ammapara aiareopsl;
pelmarb NPaKTUYECKHUE 3aadM, CBA3aHHBIE C HAXOKICHUEM T'€OMETPUYECKUX
BEJIMYHH.

11 KIIACC

OnepupoBaTh MOHATUSAMHU: IIJIMHIPUYECKAs MOBEPXHOCTH, 00pa3yroiue
IWIMHIPUYECKON  MOBEPXHOCTH; IWIMHAP;, KOHUYECKas IOBEPXHOCTH,
oOpasyrolue KOHUIECKOM MOBEPXHOCTH, KOHYC; cpepruecKasi TOBEPXHOCTD.

Pacno3naBath Tena BpameHnus (MWIMHAP, KOHYC, cdepa u map).

OOBSACHITH CLIOCOOBI TTOJIYYSHHUS TEJT BpAIlCHHS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MNOHSTUSMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTAa,
BBICOTA CETMEHTA; IIAPOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJOS, BBHICOTA
[IAPOBOTO CJIOST; MIAPOBOM CEKTOP.

Beruucnsate 00BbEMBI M TUIOMIANM TOBEPXHOCTEH TEN  BpallICHHS,
T€OMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHHK, BIHCaHHBIM B cdepy u
ONMMCAaHHBIA OKOJNO cdephl; cdhepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BoluncnsaTh COOTHOIIEHUS MEXAY IUIOMAJAIMH TOBEPXHOCTEH U
00BEMaMHUTIONOOHBIX TETI.

N306paxkate m3zydaembie GUTYPHI OT PYKH U C TMPUMEHEHHEM IMPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEXKH W3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYyp: BUJl CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpPALCHUS.



N3BnekaTh, WHTEPIPETUPOBATH M MPeoOpa30BbIBATH WHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKHUX (DUTYpax, MPEACTABICHHYIO HA YepTEkKaX
U PUCYHKaX.

OnepupoBaTh TOHITHEM BEKTOP B MPOCTPAHCTBE.

BEBITIOJTHATE  JCHCTBUS  CIIOKCHHSI BEKTOPOB, BBIYMTAHHS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha 4YHCIO, OOBACHITh, KAKUMU CBOHCTBAMHU OHH
o0J1a1aroT.

[TpuMeHSATH MpaBWIIO MapajuIeIeITUIIC A,

OnepupoBaTh TMOHATHSAMH: JIEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOpa, YIOJ
MEXITy BEKTOpAaMH, CKaJsIpHOE IPOU3BEJCHUE BEKTOPOB, KOJUIMHEAPHBIC |
KOMIUTAaHAPHBIE BEKTOPBHI.

HaxomuTe cymMMy BEKTOPOB M IMPOM3BEICHHE BEKTOpAa Ha YHUCIO, yroJ
MEXTy BEKTOpaMHU, CKaJSIPHOE MPOM3BEJICHUE, PACKIAIbIBATh BEKTOP 1O JBYM
HEKOJUTHHEAPHBIM BEKTOPAM.

3a/1aBaTh MJIOCKOCTh YPABHEHUEM B JCKAPTOBOW CUCTEME KOOPAUHAT.

[TpumeHsaTs TeoMeTpudeckue (KTl JUISI PEHICHUS CTEPEOMETPUUCCKUX
3aj1ay, MPEANoJararoliuX HECKOJIbKO IIIaroB PEHICHUS, €CIU  YCJIOBHS
NPUMCHCHUS 3aJ1aHbl B IBHOH (hopMme.

Pemath mpocTeiime reoMeTpuYeCKHUe 3a/1auyi Ha MMPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemares 3amaun Ha J10Ka3aTEIBCTBO MATEMATUYECKUX OTHOLIEHUU W
HaXOXJICHUE TCOMETPUYCCKUX BEIUYMH I10 00pas3laM WiId ajJropuTMam,
NPUMEHSST M3BECTHBIC METOJBI MPU PEIICHUU CTaHJIAPTHBIX MaTeMaTHYECKHX
3aj1ad4.

[IpuMeHAT, MpOCTEHIIME NPOrpaMMHBIC CpPEJICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIC CUCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1a4.

[TpyBOIMTH TIPEMEpPHI MAaTEMAaTHUYSCKHX 3aKOHOMEPHOCTEH B IMPHUPOIC H
’KU3HHU, PACIIO3HABATh MIPOSBIICHHE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHATH TIOJTyYCHHBIC 3HAHMS HA MPAKTHKE: aHAIIM3UPOBATh peaibHBIC
CUTyallUh WM TPUMCHATh HM3YyYCHHBIC IOHATHS B IPOIECCE IOWCKA PCIICHHS
MaTEMaTHYECKH CHOPMYIMPOBAHHONW MPOOJIEMBbI, MOICIMPOBATh PpPEaJbHBIC
CUTyallUh Ha S3bIKE TIEOMETPHM, HCCJICAOBAaTh IIOCTPOCHHBIC MOJCIU C
UCIIOJIb30BAaHUEM TE€OMETPHUYECCKUX TOHATHH M TEOopeM, ammapara aireOphi;
peliaTh MPaKTUYCCKHUE 3aJadyM, CBS3aHHBIC C HAXOXKJICHHUEM T'€OMETPUYCCKUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuecTBO 9acoB
HaumeHoBaHue pa3ieioB JuekTpoHHble (¢ poBbIE)
n/ KoHTpoibHbIE IIpakTHyeckue
U TeM NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
n padoThI padoThl
1 BBenenue B ctepeoMeTpuio 10
[IpsiMBbI€ ¥ TNIOCKOCTH B
OCTpPAaHCTBE.
5 MIPOCTPAHCTB 12 1
[TapamrensHOCTB NPSIMBIX U
IIJIOCKOCTEMN
3 [lepnenuKyIApHOCTH 12
MPSAMBIX U TJIOCKOCTEN
v e
4 1Bl MEXKY IPSIMBIMU U 10 1
IJIOCKOCTSIMA
MHororpaHHUKH 11
OO6BEMBI MHOTOT'PAHHUKOB 9 1
7 [ToBTOpEHME: ceuenus, 4 1
pPacCTOSIHUA U YIJIbl
OBIIEE KOJIMYECTBO 63 5 0
YACOB I1O ITPOTPAMME




11 KJIACC

I[TPOTPAMME

HaumeHoBaHue KosmmuecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ie/ioB M TeM KoHTpoibHbIE IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
nporpamMmbl padoThI padoTsI
Tena BpameHus 12
OO6BbEMBI TEN 5 1
Bexkrops! n
3 KOOPJIMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHME,
00o01Ienue,
4 7 1
CUCTEMaTU3aLus
3HAHHUU
OBUIEE KOJIMYECTBO
YACOB I10 34 3 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Ne /i Tema ypoka DJIeKTPOHHBIE N (PPOBBIE 00pPa30BaTEIbHBIE PECYPCHI

KoaunuecTBo yacoB

KonTtposbHbIe IIpakTHyeckue
Bcero
padoThI padoThbI

OCHOBHBIC TIOHSATHS
CTEPEOMETPUH: TOUKA, MpsMas,
IJI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300paKeHUS
IJIOCKOCTEH, apaiesIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[TonsTus: nepecekaronmecs
IIJIOCKOCTH, TTEPECEKAIOIIHECS 1
npsiMast U TJI0CKOCTh

IlonsaTus: MEPECCKAIOIMIUECA
IIJIIOCKOCTH, IIEPECCKAOIIUECCA 1
IpsaMas v IJI0CKOCTb

3HaKOMCTBO C

MHOTOTpaHHUKAMH,
M300pakeHre MHOTOTPAaHHUKOB 1
Ha pUCYHKaX, Ha

MPOCKIHUOHHBIX YCPTEIKAX




HavansHbie cBenieHuUs 0 KyOe u
UPAMULE, UX Pa3BEPTKU U
Mozenu. Ceuenus
MHOTOT'PaHHUKOB

HauansHubie cBeenus o kyoe u
MIUPAMULE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTOT'PaHHUKOB

ITousitre 06 aKCHOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHU U
CIIEICTBUS U3 HUX

ITousarue 006 akCHOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHHU:
aAKCHOMBI CTEPEOMETPUH U
CIEACTBHS U3 HUX

ITousarue 06 akCHOMAaTHYECKOM
IIOCTPOCHUHU CTEPECOMETPHHU:
AKCHUOMBI CTCPEOMETPUN U
CICACTBHA N3 HUX

10

ITouarue 06 akCHOMAaTHYECKOM
IIOCTPOCHHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMECTPHU U
CIICACTBHA U3 HUX

11

BzaumHoe PAaCIIOJIOKCHHUC
MPpsAMBIX B ITIPOCTPAHCTBE:
TNepeCceKaronmecs,




IapajuleIbHbIE U
CKPEILIMBAIOIINECS MTPSIMbIE

12

[TapamienbHOCTE IPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:
napajulesbHbIe MPSMbIE B
IIPOCTPAHCTBE; MAPAIUIEIbHOCTb
TPEX MPSIMBIX

13

[TapamtenbHOCTE NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:!
[TapamrensHOCT IPSIMON U
IUIOCKOCTH

14

VYTu1Bl ¢ COHAaPaBICHHBIMA
CTOpPOHaMH

15

VYroa Mexay npsiMbIMH B
MIPOCTPAHCTBE

16

VYroa Mexay npsiMbIMH B
MIPOCTPAHCTBE

17

[TapannenbHOCTh MIIOCKOCTEM:
napajuieJIbHbIE TUIOCKOCTH

18

CBolicTBa nMapajyieabHbIX
IJIOCKOCTEN

19

IIpocreiimme
MIPOCTPAHCTBEHHBIE (PUTYPHI HA
TJIOCKOCTH: TeTpa’ip, Kyo,
MapaJienenuIe

20

[TocTpoenue ceuenui




21

[Toctpoenue ceuenui

22

KonTponbHas pabora no teme
"[IpsiMble U TJIOCKOCTH B
npoctpaHcTse. [lapamiensHoCcTh
MPSIMBIX U IJIOCKOCTE"

23

[IepneHUKyYISIPHOCTD IPAMOM
Y IUIOCKOCTH:
MIEPIEHUKYIISIPHBIE TIPSIMBIE B
MIPOCTPAHCTBE

24

[IpsiMble mapannensHbIe U
MEPIEHIUKYISIPHBIE K
IJI0CKOCTH

25

[Ipsimbie mapaienbHbIE U
MePIEeHIUKYIIPHBIE K
MJI0CKOCTH

26

[Ipu3Hak neprneHuKyIIpHOCTH
MPSIMOM U TUIOCKOCTH

27

[Ipu3Hak nepreHauKyIspHOCTH
MPSIMOM U TUIOCKOCTH

28

Teopema o ipsamon
MEePIEHIUKYIISIPHON MIIOCKOCTH

29

Teopema o ipsamon
MEePIEHIUKYIISIPHON MIIIOCKOCTH

30

Teopema o npsamoii
NIEPIEHIUKYJIIPHON IIJI0CKOCTH

31

HepHeH,Z[I/IKyJIHp 1 HAaKJIOHHBIC:




paccTosiHue OT TOYKHU 10
IJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH

32

[lepneHuKyIsip ¥ HAKJIOHHBIE:
paccTosiHue OT TOYKHU J0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 70 IJIIOCKOCTH

33

[IepneHuKyIsip U HAKJIOHHBIE:
paccTostHuEe OT TOYKH JI0
IJTOCKOCTH, PACCTOSTHUE OT
MPSAMOM 10 TIJIOCKOCTH

34

[lepneHuKynsip U HAKJIOHHBIE:
paccTosiHUEe OT TOYKH 0
MIJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TIIIOCKOCTH

35

VYTriabl B IPOCTPAHCTBE: Yol
MEXIY MPSMOIl U MII0CKOCTHIO

36

JByrpaHHbIN yro, JUHEHHBIN
yroJ IBYTPaHHOIO yria

37

JIByrpaHHbIi yrou, JUHEHHBIN
yroJI IBYTPaHHOIO yIiia

38

[leprieHTUKYIAPHOCTD
IJIOCKOCTEH: IPU3HAK
MEePIEHANKYIIPHOCTH ABYX
MI0CKOCTEHN

39

[lepnieH IMKYIAPHOCTD




IIJIOCKOCTEMN: IPU3HAK
NEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

40

[lepnenuKyIApHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

41

Teopema o Tpéx
IEPIEHIUKYIIIpax

42

Teopema o Tpéx
MEPIEHIUKYIIIpax

43

Teopema o Tpéx
MePIEeHINKYISIpax

44

KonTtponbHas padoTta mo tremMam
"IlepnieHANKYASAPHOCTD MPSIMBIX
U wiockocTe" u "YTibsl MeX Iy
NPSAMBIMH U TJIOCKOCTAMM"

45

[TonsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOTPAaHHUKA, BBITYKJIbIC U
HEBBIMYKJIbIe MHOTOTPAaHHUKH;
pa3BEépTKa MHOTOTPaHHUKA

46

HpI/ISMaI n-yroJibHas 1nmpu3sMma,
I'paHd 1 OCHOBAHUS TIPU3MBI;
psaAMasa 1 HaKJIOHHas IIPpHU3MBbI;
OOKOBas M MOJIHAS MMOBCPXHOCTH
IIPHU3MBI




47

[Tapamtenenunen,
IIPSIMOYTOJIbHBIN
napajuleJIenuIes U €ro
CBOMCTBA

48

[Inpamuia: n-yroyibHast
MIApaMHUJIa, TPAHU U OCHOBAHHE
nUpaMu/ibl; 00KOBask M MOJTHAS
ITOBEPXHOCTh ITUPAMHU/IBI;
IIpaBUJIbHAS U yCEUEHHAs
npamMua

49

[IpaBUsIbHBIE MHOTOTPAHHUKHU:
MOHSATHE MPABUILHOTO
MHOTOTpaHHUKA; TPaBUIIbHAS
npu3Ma U npaBujIbHas
UpaMuia; IpaBUiIbHas
TpeyrojipHasi NupaMua u
MIPaBUJIbHBIN TETpadIp; Kyo

50

[IpencraBnenue o mpaBUIBHBIX
MHOTOTpaHHUKAX: OKTadIp,
JOJICKadIp ¥ MKOCAdIP.

51

CuMMeTpHs B TPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIILHO
TOYKH, MPSMOM, TMIOCKOCTH.
DneMeHTbl CUMMETPUH B
MUpaMuIax,
napaJuieNenuneaax,
MIPaBUJILHBIX MHOTOTPAaHHHKAX




Briuucienue 21eMeHTOB

52 | wmHOrOrpaHHHMKOB: p&Opa, 1
JMArOHAJIH, YTIIbI
[Tinomiaas 60KOBOM
MMOBEPXHOCTH U MOJHOU
53 MMOBEPXHOCTHU TPSIMOH TPU3MEI,
IJIOIIaJb OCHOBAHMI, TEOpEMa .
0 OOKOBOI TOBEPXHOCTHU
MPSAMOU MPU3MBI
IInomiags OOKOBOM
MTOBEPXHOCTH U TIOBEPXHOCTH
54 MIPaBWJIBHON TTUPAMUJIBI,
TeopeMa o TuIoaar O0KOBOM 1
MOBEPXHOCTH YCEUEHHOMN
MTAPAMU/TBI
55 KonTtponbHas paboTa 1o teme
"MHororpaHHuku" 1
56 | IlousaTtue 06 00BEME 1
57 O0BEM UpaMuIbI 1
58 O0BEM UpaMuIbI 1
59 O0BEM UpaMuIbI 1
60 O0BEM UpaMuIbI 1
61 | OOBEM mpu3MbI 1
62 | OOBEM npu3Mbl 1
63 | OOBEM npu3MbI 1




64

KonTtponsHas padora no reme
"OO6BEMBI MHOTOTPaHHHKOB"

65

[ToBTOpEHue, 06001IEeHNE
CcUCTEeMaTU3alus 3HAHUM.
[TocTpoenue ceueHuii B
MHOTOTPaHHUKE

66

[ToBTOpEHue, 060061IeHNE
CUCTEMaTU3alUs 3HAHUMN.
Beruncnenue pacctossHun:
MEXIY IBYMSI TOUKaMHU, OT
TOYKH JI0 IPSIMOM, OT TOUKHU 0
IJIOCKOCTH, MEXKITY
CKPEIIHBAIOIIUMHUCS IPSIMBIMHU

67

Hrorosas koHTpoabpHas paboTa

68

[ToBTOpEeHue, 0600IICHNE
CHCTEeMaTH3aIus 3HaHUH.
Brruucienue yrios: Mexay
CKPEITUBAIOIINUMHUCS MPSIMBIMH,
MEXTy MPSMOU U TIIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIIIOB
MEXY ITOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68




11 KJIACC

Ne

n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHyeckue
padoTsI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uupposeie
o0pa3oBaTesibHbIE

pecypchbl

Cdepa u map: 1ueHTp,
panuyc, 1uamerp;
TJIOMIA/Ib TIOBEPXHOCTH

cdepbl

B3anmHuoe
pacnofoxxenue chepsl 1
IJIOCKOCTH;
KacaTeJbHas MI0CKOCTh
K cdepe; mIomnaab
chepsl

N3obpaxenue chepsi,
1apa Ha IMIOCKOCTH.
Ceuenus mapa

[unuuapuyeckas
IIOBEPXHOCTb,
oOpazyomiue
LWJINHAPUYECKOH
IIOBEPXHOCTH, OCh
LUAJIUHIPUYECKOU
MTOBEPXHOCTHU

]_II/IJ'II/IHI[pZ OCHOBAHUA U




O0KOBasi HOBEPXHOCTH,
oOpa3yroIas 1 oCh;
iouaab O0KOBOM U
IIOJTHOW ITOBEPXHOCTH

N3o06paxenune
LWINHpa Ha
IJI0CKOCTH. Pa3BépTka
nunuaapa. CeyeHus
HWIHHIpa
(TTOCKOCTHIO,
napasieIbHON UITN
MIEPIEHUKYIISIPHON OCH
UATTUHPA)

Konnueckas
TTOBEPXHOCTb,
oOpazyromue
KOHHYECKOM
MMOBEPXHOCTHU, OCh H
BEpIINHA KOHUYECKOM
MMOBEPXHOCTHU

Konyc: ocHoBaHue 1
BepIlnHa, 00pa3yroras
M OCh; IUIOIA/b
OOKOBOI M MOJIHOM
MMOBEPXHOCTHU

VY ced€HHBIN KOHYC:
o0Opa3ymolire 1 BHICOTA;




OCHOBAaHUA U OOKOBas
IIOBEPXHOCTh

10

N3006pakenue KoHyca
Ha IUIOCKOCTH.
Pa3BépTka KoHycCa.
Ceuenus koHyca
(TTOCKOCTHIO,
napasieabHON
OCHOBAHUIO, U
IJI0CKOCTBIO,
MPOXOASIIEH yepes3
BEPIIHHY)

11

KomOunarus ten
BpAaIICHUS U
MHOTOTPaHHUKOB

12

MHoOrorpaHHuK,
OTIMCAaHHBIN OKOJIO
chepsr; chepa,
BITMCAHHAs B
MHOTOT'PaHHUK WUJIH B
TEJIO BpAIICHUS

13

ITousarue 00 00BEME.
OCHOBHBIE CBOJICTBA
00BEMOB Ten

14

O0bEéM unuHIpA,
KOHYyca

15

O0béMm mapa u




omaab chepsl

16

ITooOHbIC Tena B
MIPOCTPAHCTBE.
CoOoTHOIICHUS MEXKTY
IIOIIASIMH
ITIOBEPXHOCTEH,
00BEMaMHU OJOOHBIX
Tel

17

KonTpomabnas paboTa o
Temam "Tema
BpamieHus" u "O0beMbI

n

TEI

18

Bekrtop Ha miiockocTu u
B IIPOCTPAHCTBE

19

CroxeHue u
BBIYUTAHUE BEKTOPOB

20

SHWHQKCHHCBeKTOPaHa
YHCJI0

21

Pa3noxxenue Bekropa 1o
TpEM HEKOMILIaHAPHBIM
Bektopam. [IpaBuio
napasuieNienuneaa

22

Pemenue 3agau,
CBSA3aHHBIX C
IIPUMEHEHHUEM IIPaBUII
JNEUCTBUN C BEKTOpaMHU




23

[IpssMoyromnpHas
CUCTEMa KOOPJMHAT B
IIPOCTPAHCTBE.
Koopaunars! BekTopa.
[Ipocreiimme 3anaumn B
KOOPAMHATAX

24

Yron mexnay
BekTopamu. CkanspHoe
MIPOU3BEJICHNE BEKTOPOB

25

Brruncienue yrios
MEX 1Y NPSIMBIMH U
TJTOCKOCTSIMH

26

KoopaunatHo-
BEKTOPHBINA METOJI IIPU
pelieHun
reOMETPUYECKUX 3a/1a4

27

KounTponabnas paboTa o
Teme "BekTopsl 1
KOOpPJIMHATHI B
npocrpanctae"

28

IToBTOpEHME,
0000111eHHE U
CUCTeMAaTU3aIHs
3HaHuii. OCHOBHBIE
¢burypsl, GhakTsl,
TEOPEMBI Kypca
TUTAHUMETPUU




29

IToBTOpEHNME,
o0obuieHne u
cUCTeMaTH3aLus
3HaHUNU. OCHOBHBIE
¢burypsl, haxTsl,
TEOPEMBI Kypca
IUTAaHUMETPUU

30

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3allHs
3HaHUH. 3agaun
TJIAHUMETPUHU ¥ METOIbI
WX pelIeHus

31

[ToBTOpEHME,
000011IeHHE U
CHCTEMAaTH3allHs
3HaHUN. 3agaun
TJIAHUMETPUU U METO/IBI
UX pelIeHus

32

[ToBTOpEHME,
0000111eHHE U
CUCTeMaTU3aIHs
3HaHuii. OCHOBHBIE
¢burypsl, GhakTsl,
TEOPEMBI Kypca
CTepeoMeTpUn

33

Hroropas KOHTPOJIbHAsA




pabora

[ToBTOpEHME,
34 00o0meHne 1 1
CUCTEMaTH3alUs
3HAHUI
OBUIEE KOJIMYECTBO 34

YACOB IIO [TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YUEHUKA
* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIS YYUTEJIA

Mertoauueckue pekomenaanuu. 10-11 knacesl (k yueOuuky Atanacss JI. C. u

zp.)

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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