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IMNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «I'eomerpus» 0a30BOTO YpOBHS s
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAAMIMA POCCHICKOTO 0Opa30BaHUA.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W I[IO3HABATEIILHOTO pa3BUTHS
JUYHOCTH O0YyYaroOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METalNpeIMETHBIX U
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBIECHUH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (opMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTH4eCKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX YUeOHBIX AUCHUIUIMH. Pa3BuTue y o0yvaromuxcs
MPABWJIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakuuii, COOTHOUIEHHHM pEaJbHOIO0 MU HJI€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMAaTUYECKOW HAyKOW SBIEHUW M NPOLECCOB PEAJBHOIO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U T'YMaHUTaPHOU.

Jlormueckoe MbIlUIEHHE, (HOpPMUPYEMOE MpPU HU3YYEHHUU OOYYarOIUMHUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOCHUH LIENOYKHU JTOTHUECKUX YTBEPKICHUN
B XOJ€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIMOIb3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIISICTCS OAHMM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOYYArONIMXCSl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOIO MBIIUICEHUSI — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIbTYpHOE Ppa3BUTHE
oOydarommxcss  4yepe3  oOecredeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
0 CIICIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJIHBIM HCIIOIH30BAHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YCHA MJIs
OOy4YaromMXcst CpeHEN IIKOJIbI, HE UCIBITHIBABIIUX 3HAYUTEIBHBIX 3aTPYAHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOHTH OOIIME MaTeMaTHYECKHUE YMEHHS, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
ri1yOOKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B TI€OMETPUYECKHX
3HAHUAX B NPOPECCUOHATBHOMN AESITEIbHOCTH.

JlocTHkeHHe LeM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopuTreTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kjaccax sBiIsSIFOTCS:

« (opMUpOBaHHE TMPEACTABICHUS O TEOMETPUM KaK 4YacTH MHPOBOH

KYJIBTYpPbI U OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MUPOM;

« (¢opMupOBaHHE TPEIACTABICHUS O MHOTOTPAaHHUKAX M TeElIax BpPAICHUS
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJEINAX, TO3BOJISIONIUX OMUCHIBATDH
U U3y4aTh pa3Hble SBJICHUS OKPYKAIOLIEr0 MUPA;

« (opMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YepTekKax, MOACIAX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

« OBIAJCHHE METOJAMH PEIICHHS 33Jad Ha MOCTPOCHHUS HAa M300paKeHUAX
POCTPAHCTBEHHBIX (PUTYD;

« (opMUPOBaHHE YMEHHUsS OIEPUPOBATH OCHOBHBIMH TMOHATHUAMU O
MHOTOTpaHHHMKaX U TeJlaX BPALICHUS U UX OCHOBHBIMU CBOMCTBAMU;

e OBIAJCHHE aNTOPUTMAaMH  pEIICHHS OCHOBHBIX  THIIOB  3aj/ay;
dbopMupoBaHHE yMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCcykJIeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
IPAKTUUECKUM COJIEPKAHUEM;

e pa3BUTHE  MHTEJUIEKTYaJIbHBIX M  TBOPYECKHMX  CIOCOOHOCTEH
oOyJaromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKIX
YMEHHM, KpUTUIHOCTH MBIILICHUS;



« (dopmupoBaHHe GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEW B peajbHBIX >KU3HEHHBIX
CUTyalUsiX ¥ IpPHU U3YyYEHUU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMynIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PEIIeHHs NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYyYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPeAeIEHHBIM 00pa30oM opraHuzoBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJINPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJady Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHUS.

OcHoBHBIE cozepkaTenabHble TMHUU Kypca «I'eomerpum» B 10-11 knaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENBbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOy4yaroUIMXcs, pacuiupss M
yrayOnsis e€, o0pasyst MpOYHblE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpum orBoauTcs 2 4aca B Henenro B 10 knacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.

COAEPKXAHUE YYEBHOI O KYPCA



10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMeTpur. Touka, mpsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECH,
NapajulesibHble W CKpeummBaronmecs npsamele. [lapajuiensHOCTE NpsAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUICIBHBIE MPSIMBIE B  IPOCTPAHCTBE;
NAapAJLIENBHOCTh TPEX MPSAMBIX; NAPAIIEIBHOCTD NMPSMOM U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMH; YyrOJd MEXIy MNpSAMbIMH B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTel. [lpocTeiilne mnpocTpaHCTBEHHbIE (QUIypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaiesaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IUIOCKOCTBIO;  JIBYITPAaHHBIA  YroJI, JIMHEWHBIA Yrojl JBYIPAHHOIO  yTJa.
IleprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  HpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEH: TNPHU3HAK  NEPHNEHIUKYJSIPHOCTH  JIBYX
IocKkocTer. Teopema o TpEX MepHeHIUKYIIspax.

MHoOrorpaHHuKH

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronapHas
NpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIBHBIN
napajuieNenunes U ero cpoicrsa. Ilupamupa: N-yronpHas nupamuaa, I'paHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yced€éHHas nupamMuaa. OJEMEHTBl Npu3Mbl W nwupamunabl. lIpaBuinbHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NPAaBUJIbHAS MPU3MaA U
IpaBWIbHAs NUPaMHUAA; NPaBWIbHAs TPEyroibHas NUpamMuAa M IPABHIBHBIN
teTpadap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPaHHHKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus: MpU3Mbl M MUPAMHUIBIL.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTU.  OJEMEHTBl CUMMETPUM B MNHpPAMHAAX, NapajuleJenuInenax,
NPaBUJIbHBIX MHOTOIPAHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHalv, YTJIblL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSIMON MPU3MBI,



IUIOIA/lb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSMOM MPHU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHPaMUIIbI,
TeopeMa O IUlomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
nUpamMubl, TPU3MBI.

[logo6ubpie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEN.

11 KIIACC

Tena Bpamenust

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroliue UMAJIMHIPUYECKON
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpPXHOCTU. [[MnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOcTU. KOoHyC: oOCHOBaHUWE U BepIlIMHA, 00pa3yroIas
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyronue U BbICOTa; OCHOBAaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUAMETP; IUIOLIAJb MMOBEPXHOCTU CQEpHI.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
IJI01Ma/1b ChEephl.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KomOunamuu Ten BpalleHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMMCAHHBIK OKoJIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuiesnienunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
KoHyca. O0BEM 11apa u miomaab chephl.

[logoOubie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApPa (MapaJUIEIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
miapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3agay, CBI3aHHBIX €
IIPUMEHEHUEM TMIpaBUJl JCUCTBUU € Bekropamu. IlpsmoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTol Mexay BekTopamu. CKalgpHOE MNPOU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.

IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTrpaMMbl yueOHOTO MpeaMmeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIUN 00YUAIOMIEroCs] Kak aKTHBHOTO
U OTBETCTBEHHOI'O 4Wi€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U Tp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHUS

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, HJTHUYECKOrO0  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTH4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIJIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj7ay, pelIeHnH, paccy X IEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCleKTaM Pa3iIMYHbIX BUAOB UCKYCCTBA.

dDusuyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
MHTEpecax 3J0pOBOro U 0€30macHOro o0pasa *U3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNU U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIEHOCTBIO.

TpynoBoe Bocnnuranue:
TOTOBHOCTBIO K TPYAY, OCO3HAHMEM ILIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANbHOM  JESTENbHOCTH, CBS3aHHBIM  C



MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHUM BCEH JKU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTUYECKON HAITPaBICHHOCTH.

IKOJOTHYECKOEe BOCIIUTAHUE:

c(hOPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MMOHHMAHHEM BIIMSHUS
COLMATbHO-PKOHOMHUYECKUX MPOIIECCOB HAa COCTOSIHUE MPHUPOJIHON W COIMATBLHON
CpeIbl, OCO3HaHWEM TJO00aTbHOTO XapakTepa OSKOJOTHYECKHX IMpoO0ieM;
OpUCHTAIMEl Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM A PEIIeHUS 3a1ad B
0o0JaCTH  OKpY)KAroIel Cpeanl, IUTAaHUPOBAHMS TIOCTYIIKOB W OICHKH WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOMIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ACSITEIBHOCTH, STaloB ¢
pa3BUTHS M 3HAYUMOCTH I PA3BUTHs I[MBWIM3AIMW; OBJIAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEMaTUYECKOM KyJIbTYpOM KaK CpeICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbI y4eOHOTO IpeaMera
«MaremaTHKa XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEPCaTbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YIMUBHLIMU OeUCMBUIMU.

1)  Vuuseepcanrvnvie  nosmasamenvhvle — Oelicmsus, — 00ecnevuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL  OKpYycaowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeicTBUS:

e BBIABJIATH U XapaKTePHU30BaTh CYIIICCTBCHHBIC MPU3HAKH MAaTEMaTHUCCKUX
O00BEKTOB, IMOHATUH, OTHOIICHUN MEXIy IOHATUAMH, (OPMYIHPOBATH
ONIpE/CTICHUS]  TOHATHUW; YCTaHABJIMBATh CYIICCTBCHHBIH  TPHU3HAK
KJaccu(uKanyu, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOMMOI0 aHAJIN3a;

e BOCIpPUHUMATh, (HOPMYJIHpPOBaATL M  MPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPIUTEIIbHBIC W OTPULIATEIIbHBIC, CAWHWYHBIC, YaCTHBICE WM OOIIHE;
YCIIOBHBIC;



e BBIABISITH  MaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM  H
OpOTUBOpEYHsl B (aKTax, NAaHHBIX, HAOMIONEHUSX U YTBEPKACHUSX;
npemjiaraTb  KpUTEpUM I BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JI€JaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, NEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTHUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBO/JIBI;

e BbBIOMpaTh croco0 pemeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIeHUs, BHIOMpATh HambOOIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOATENbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIOJIb30BaTh BOMPOCHI KAK MCCIEIOBATEIbCKU MHCTPYMEHT IMO3HAHUS;
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBJIMBaTh MCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULUI0, MHEHUE;

e IIPOBOJUTH CaMOCTOSATEIIBHO CIUTAHUPOBaHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

s CaMOCTOSITENBHO (hOPMYJIMPOBaTh 0O0OIIEHUS M BBIBOJBI 110 pe3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

e TPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOLECCA, A TAKKE BbIABUTAThH
IPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunopmanueii:

e BBIABIATH JNepUIMTH MH(DOpMALUHU, JAHHBIX, HEOOXOAUMBIX AJI OTBETA
Ha BONIPOC U AJIA PELICHUS 3a]a4H;

e BbIOMpaTh MHPOPMALMIO W3  HCTOYHUKOB  pA3JIUYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
Pa3IMYHbIX BUIOB U (POPM Ipe/ICTaBICHMUS;

e CTPYKTYpPUPOBaThb MH(POpPMALIUIO, PEACTABIATh €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLICHMBAaTh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSTEJIEHO
c(OpMYyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmeus,  0becneyusarom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUUXCHL.

OO0wenue:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYE€HHBII pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB AMaiiora, oOHapyXMBaTh pa3iIM4Me U CXOJCTBO IMO3ULMUH; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a/1a4 NPE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W  MCHOJb30BaTh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/]1a4; MPUHUMATh 1IEIb
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, pacnpeaensTh BUAbl padoT, JOrOBapUBaTHCA, 00CY X AaTh MPOLECC
U pe3yJsibTat paboThl; 00001IaTh MHEHUS HECKOJIBKHUX JIIOJICH;
y4acTBOBaTh B TPYMNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHHA,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4ye€CTBO CBOETO BKJIajJa B OOIIMM MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Vuueepcanonvie  pezynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPaTh CIIOCO0 peleHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJE€Th HABBIKAMU TO3HABAaTEIbHON pediaeKcuu Kak OCO3HAHMS
COBEPIIAEMBIX JEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIBLTATOB;
BJa/JeTh CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII Ipolecca H
pe3yapTara peleHnss MaTEMaTHIEeCKOM 3a/1aun;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENBCTB, TAHHBIX, HAMJIEHHBIX OLUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHWBAaTh COOTBETCTBHE pe3yJbTaTa LEId U YCIOBUSM, OOBACHATH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccupuinupoBaTe B3aUMHOE pacIOJIOKEHHUE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yTOJ, FPaHU ABYTPAHHOTO YrIJa,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA Yrojl ABYTPAaHHOIO yIja; rpajycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMH: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOI'paHHUKA, PABWJIbHBI MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukauuy (BBIMTYKJIbIE M HEBBINYKIBIE MHOTOTPAHHUKHW; TPaBUIIbHBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCIIOJIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TJIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmarp 3a7aun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3a7aun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTUYECKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TMpuUMEHEeHHEM (OopMys; BBIYMCIATH COOTHOLICHHSI MEXIY
IJIOIIAASMU TOBEPXHOCTEHN, 00bEMaMU NTOJI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTth MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3Bnekatb, mNpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUrypax, IPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTs reomeTpuyeckue (HaKThl Ui PEUICHHs CTePEOMETPUUECKUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO IAar0B PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumMeHATh mpoCTEWIIME MPOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpyBOINUTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpuMEHATH IONY4YEHHBIE 3HAHWS Ha IPAKTHUKE: aHAIU3UPOBATh PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTE€MaTUYeCKH CPOPMYIHPOBAHHON NPOOJIEMBbl, MOJAEIUPOBATh pPEAIbHbBIE
CUTyalluH Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOECHHBIE MOJEIN C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOPEM, amnmnapara ajireopbl; pemarb
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEINYUH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: LUJIUHIAPUYECKAs TOBEPXHOCTh, OOpa3yrolIue
IMAIMHAPAYECKON  TOBEPXHOCTH;  IWJIMHIAP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yromrue KOHMIECKOH TTOBEPXHOCTH, KOHYC; cpeprdeckasi TOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TE BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS,
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIAM  TIOBEPXHOCTEM  Tel  BpalleHHS,
TCOMETPUUICCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIeHusl.

BBIYUCIISITE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMH
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHECHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHH.



W3Bnekatb, HWHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax u
PHUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B MPOCTPAHCTBE.

BbITIONHATE  IEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpaA Ha YUCIIO, OOBIICHITH, KAKUMHU CBOMCTBAMU OHM 00JIaat0T.

[TpuMeHsTh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPJUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPIWMHATHI BEKTOpa, YroJl MEXIy
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAaHAPHbIE
BEKTOPBI.

Haxoants cyMMy BEKTOPOB M MPOU3BEJCHUE BEKTOPA HA YUCIO, YTOI MEXKIY
BEKTOpaMH, CKaJIsSIpHOE TMPOU3BEICHUE, pPACKIAJbIBaTh BEKTOp MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anmaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpudeckue (HaKThl I PEUICHHs CTePEOMETPUUIECCKUX
3a7a4, MPEANOaraonuX HECKOJIBKO MIAaroB PEIICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarp mpocreiinme reoMeTpuyecKkrde 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaunm Ha J0OKa3aTeNbCTBO MAaTEMaTHYECKHX OTHOIICHUH U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 0 00pasiiaM Wi arOpUTMaM, MPUMEHSIS
W3BECTHBIC METO/IbI IIPU PEUICHUU CTAHJAAPTHBIX MaTEMaTHUYECKUX 3a/1a4.

[IpumeHaTs mOpocTEHIINE POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBoaUTH TpUMEpPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B TPUPOIE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpumeHsATh TONy4YeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peabHBIC
CUTyalldd W TIPUMEHATh H3y4YCHHBIC TIOHATHS B TMPOILECCE TOUCKA PEIICHHUS
MaTeMaTH4ecKd CHOPMYIUPOBAHHONW TPOOJIEMBbI, MOJAETUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBaTh IIOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
PAKTUYECKUE 3a]1a4M, CBA3aHHbIC C HAXOKJICHHUEM I€OMETPUUECKHUX BEIHUYHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounuectBo yacos JJIeKTPOHHBIE
Ne  HaumeHoBaHme
(uu¢posbIe)
n/  pa3aesioB U TeM Bcer KonTpoabnsl IIpakTnyecku
o0pa3oBaTe/IbHbI
1| NPOrpamMMbl 0 e padoThI e padoThI
e pecypchl




BBeneunue B
CTEPEOMETPUIO

10

B IIPOCTPAHCTBE.

MIPSIMBIX U
IUIOCKOCTEH

[IpsimMble U TUIOCKOCTH

[TapamnensHOCTB

12 1

b MPSIMBIX U
IUIOCKOCTEH
Yrael mexny
NPSIMBIMHU 1
IIOCKOCTSIMH

[TepnienquKkynsapHOCT

12

10 1

MHOrorpaHHuKu

11 1

O0BEMBI

MHOI'OI'PaHHHUKOB

[ToBTOpEHHE:

U yTJIBI

OBILEE KOJIMYECTBO

YACOB I10
I[TPOT'PAMME

11 KJIACC

CCUCHU, paCCTOAHHUA

68 5

HaunumenoBanue
Ne

pa3aesioB  TeM
n/n

NPOrpamMmsbl

Koaun4yecTBO 4acoB

Bcero

KonrtpoabHubie
padoTbl

IIpakTH4eckune
padoTbI

JJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypchl

Tena BpaieHus

12

O0BEMBI TEN

Bexkrops! n
KOOPJIMHATHI B
MIPOCTPAHCTBE
[ToBTOpEHME,
000011IcHNE,
cucTeMaTu3anus
3HaHUHN

10

OBILIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

OCHOBHBIC TTOHSTHS
CTEpEOMETPHH:
TOYKa, TIpsiMas,
TJIOCKOCT,
IIPOCTPAHCTBO.
[IpaBuiia
M300paKCHHS HA
PUCYHKAX:
HU300paKECHUS
IUIOCKOCTEIA,
napauIeIbHbIX
TIPSIMBIX
(oTpe3koB),
CepeIuHBI OTpe3Ka

Bcer
0

KoauuecTBO 4acoB

KonTpoabu
ble padoThbI

Jara
IIpakTuyeck u3yYeH
ue padoThbl us

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTesibH
ble pecypchl

Ilonstus:
nepeceKaronmecs
IUIOCKOCTH,
MePECEKAIOIINECS
npsimMasi u
INIOCKOCTH
IToasarus:
MepeCceKarIInecs
IJIOCKOCTH,
MepeCceKarIInecs
npsiMas u
INIOCKOCTH
3HAKOMCTBO C
MHOTOT'PaHHUKAMU,
n300pakeHne
MHOTOIPAHHUKOB
Ha PUCYHKax, Ha
MPOEKIIMOHHBIX
yeprexkax
Hauanbnabie
cBeZIeHHs 0 Ky0Oe u
UpamMue, uxX
pPa3BEPTKU U
Moaenn. CeueHus




MHOT'OIrpaHHUKOB

HauvanpHbie
CBesieHus 0 KyOe u
nupamu/e, ux
Pa3BEPTKHU U
monenu. CeueHus
MHOTOI'PAaHHUKOB

ITonsitre 00
AKCHOMAaTHYECKOM
MOCTPOCHUU
CTEpEOMETPHH:
aKCHOMBI
CTEPEOMETPUU U
CIEJCTBHS U3 HUX

ITousitre 00
AKCHOMAaTHYECKOM
MOCTPOCHUH
CTEPEOMETPHH:
aKCHOMBI
CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

10

11

12

ITousitre 00
aKCHOMATHYECKOM
MTOCTPOCHUH
CTEPEOMETPHUH:
aKCHOMBI
CTEPEOMETPHUU U
CIICJICTBHS U3 HHUX
Ilonsarue 06
aKCHOMAaTHYECKOM
MIOCTPOEHUH
CTEPEOMETPUU:
aKCHOMBI
CTEPEOMETPUU U
CIICJICTBHS U3 HHUX
Bzanmuoe
pacroyioxeHue
MPSIMBIX B
MIPOCTPAHCTBE:
nepeceKaroInecs,
napajuieNbHbIe U
CKPELIUBAIOIIHNECS
psSIMbIE
[TapannenbHOCTH
MPSIMBIX |




IJIOCKOCTEN B
MIPOCTPAHCTBE:
rapasuiesibHble
MpsIMbIE B
MIPOCTPAHCTBE;
NapajieIbHOCTh
TPEX ONPSIMBIX

13

[TapannenbHOCTD
MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamnensHOCTB
IpsIMOH U
MJIOCKOCTH

14

15

16

Yriel ¢
COHaNPaBJICHHBIMH
CTOpOHAMHU

Yron mexnay
PSIMBIMU B
MIPOCTPAHCTBE
Yron mexnay
MPSIMBIMH B
MIPOCTPAHCTBE

17

18

[TapaniensHOCTH
IUIOCKOCTEH:
napasuiesibHble
IUIOCKOCTH
CsoiicTBa
napajieabHbIX
IUIOCKOCTEH

19

20

IIpocreiimne
IIPOCTPAHCTBEHHBIE
burypsl Ha
IUIOCKOCTH:
TeTpa’ip, Kyo,
napajuieaenunes
[TocTpoenue
CeYeHU N

21

[TocTpoenue
CEYCHUN

22

KoHnTtponbnas
paboTa o Teme
"IIpsimMble 1
IJIOCKOCTH B
IIPOCTPAHCTBE.




23

24

[TapamnensHOCTD
IPSIMBIX U
miockocTei"
[IepnieHauKyIsIpHO
CTb IIPSIMOM U
IUIOCKOCTH:
NEPIECHIUKYJIPHBI
€ IpsAMBIC B
IIPOCTPAHCTBE
[Ipsimble
IapaJuleIbHbIEC U
NEPIEHAUKYJIAPHBI
€ K IJIOCKOCTH

25

26

[Ipsambie
napajuleJIbHbIEC U
NEPIECHIUKYJIPHBI
€ K INIOCKOCTH
[Ipu3nak
NEePIEeHIUKYIISPHOC
TH IIPSIMOH U
IIJIOCKOCTH

27

[Tpuznak
NEePHEHANKYIISIPHOC
TH MPSIMOM U
MJIOCKOCTH

28

29

Teopema o npsimMoit
NEPIEHANKYIIIPHON
IIJIOCKOCTH
Teopema o npsimoit
NEePIEHANKYJIIPHON
IIJIOCKOCTH

30

31

32

TeopeMa o npsmoi
NEPIEHIUKYIIPHON
IIJIOCKOCTH
[IepnieHauKymnsp u
HAaKJIOHHBIE:
pacCTOsIHUE OT
TOYKH 0
IIJIOCKOCTH,
paccTostHUE OT
IPSIMOM 10
IIJIOCKOCTH
[lepnenaukynsp u
HAaKJIOHHBIE:
pacCTOsIHHE OT




TOYKH 10
IUIOCKOCTH,
paccTosiHue OT
IPSIMOM 110
IUIOCKOCTH

33

[lepnienaukymnsip u
HAKJIOHHBIE:
paccTosiHue OT
TOYKH JI0
IUIOCKOCTH,
paccTosiHuE OT
IPSAIMOM 110
IJIOCKOCTH

34

[lepnienaukymnsip u
HAKJIOHHBIE:
paccTosiHue OT
TOYKH JI0
IJIOCKOCTH,
paccTosiHue OT
IPSAIMOM 10
IJIOCKOCTH

35

36

37

VYrusl B
IIPOCTPAHCTBE:
yroJl MEeXIy
pSAMON 1
IUIOCKOCTBIO
JIByrpaHHBIN yroul,
JIMHEWHBIN yroJ
JIBYTPAHHOI'O yIJa
JIByrpaHHBIN yroul,
JIMHEHUHBIN Yol
JBYTPaHHOIO yria

38

[lepnenaukynspHo
CTb IIJIOCKOCTEH:
MPU3HAK
HEPIEHAUKYIIPHOC
TH IBYX
MJIOCKOCTEH

39

40

[lepnienaukynsipHO
CTb ILTIOCKOCTEH:
MPU3HAK
NEepPHEHANKYISIPHOC
TH JIBYX
IUIOCKOCTEH
[lepnenaukymnspHo




CTb IIJIOCKOCTCH:
MPU3HAK
MEPHEHAUKYIISIPHOC
TH IBYX
IJIOCKOCTEH

41

Teopema o Tpéx
HEePIeHIUKYIIsIpax

42

43

44

45

46

Teopema o Tpéx
NEePHEHANKYIIApax
Teopema o Tpéx
NepHeHANKYIISpax
Konrtponbnas
pabora no Temam
"[lepieHAUKYISAPH
OCTb HPSIMBIX U
mIockocte" n
"Vl Mexay
MPSIMBIMHU U
10cKOCTAMU"
ITonsiTue
MHOTOI'PaHHUKA,
OCHOBHBIE
3JIEMEHTHI
MHOT'OIPaHHUKA,
BBINTYKJIbIE U
HEBBIITYKJIbIE
MHOTOT'PaHHUKU;
pa3BEpTKa
MHOTOI'PaHHHUKA
[Ipu3ma: n-
yroJbHas MPU3Ma;
TPaHU U OCHOBAHUS
MPU3MBL; IpsIMasi U
HaKJIOHHAas 1
pU3Mbl; OOKOBas U
MoJIHAs

MMOBEPXHOCTh

MIPU3MBI

47

48

[Tapamnenenurnen,
IIPSIMOYTOJIBHBIN
napajuiejaenumnes u
€ro CBOMCTBA
[Inpamupa: n-
yToJbHas 1
nMpamuja, rpaHu u




OCHOBaHUE
UpaMU/IbL;
OOKOBas U MOJIHAS
MOBEPXHOCTh
MUpaMU/IbL;
NpaBUJIbHAS U
yceuE€HHas
nvpamua

49

[IpaBuibHBIE
MHOTOTPaHHUKHU:
MOHSITHE
IIPABUJIBHOTO
MHOT'OTPaHHMKa;
MpaBWJIbHAS
npusMa u
MpaBUJIbHAS
MUPAMUJIA;
IIpaBWJIbHAA
TpeyrojbHas
nupamMuia u
IIPaBUJIbHBIN
TeTpa’ap; Kyo

50

51

[IpencraBnenue o
MPaBUIILHBIX
MHOTOI'PaHHHUKAX:
OKTa’Ip,
JOICKadAp U
HUKOCadIP.
Cummerpus B
MPOCTPAHCTBE:
CUMMETpHS
OTHOCHUTEIILHO
TOYKH, IPSIMOH,
TIJIOCKOCTH.
DJIeMEHTHI
CUMMETPUH B
UpaMHJIaX,
napajieienuneaax,
MPABUIILHBIX
MHOTOTPaHHHKAX

52

Brraucnenue
3JIEMCHTOB
MHOTOTPAaHHUKOB:
pé6pa, muaronanu,
YTJIBI




53

54

55

[Tnomans OoxoBoM
MOBEPXHOCTHU U
MTOJTHOM
MOBEPXHOCTHU
IIPSIMOM IIPU3MBI,
IUI0IA/b
OCHOBaHHIA,
TeopemMa 0 OOKOBOM
MOBEPXHOCTHU
IIPSAMOM TIPU3MBI
[Tnomans 6oxoBoOM
MOBEPXHOCTHU U
MOBEPXHOCTHU
MPaBUIbHOMN
MUPAMHU/IBI,
Teopema o
Iomaau 0OKOBOM
MOBEPXHOCTHU
YCEUEHHOU

U PAMHU/TBI
Kontponbnas
pabora 1o Teme
"MHororpaHHuku"

56

[Tousatue 00
00BEMe

57
58
59
60
61

O0BEM TUpaMu bl
O06bEM upamMuIbl
O06bEM upamMuIbl
O06bEM upamMuIbl
O06bEM pU3MBI

62

O06BEM npu3MBbI

63

O06BEM npu3MBbI

A I

64

65

66

KonTponbHas
pabota no Teme
"O0BEMBI
MHOTOTPaHHHUKOB"
IToBTOpEHME,
000011IeHE
CUCTEMATH3aLMs
3HAHUM.
[TocTpoenue
CEe4YCHU! B
MHOTOTPaHHHUKE
[ToBTOpEHME,
000011IeHE




67

cUCTEeMaTU3aIus
3HAHUM.

Brruncienune

PacCTOSTHUN:

MEXIY IBYMS

TOYKaMH, OT TOYKH

JI0 TIPSIMOM, OT

TOYKH 10

IIJIOCKOCTH, MEXKY
CKPELIUBAIOIIMMUC

s IPSIMBIMU

Hrorosas

KOHTPOJIbHAs 1 1
pabora

68

[ToBTOpEHHE,
000011IEHNE
cucTeMaTu3alus
3HaHUM.
Breruncienue
YTJIOB: MEXIY
CKPEIIMBAOIIMMUC 1
A IPSIMBIMU, MEXIY
pSAMON 1
IIJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB,
YTJIOB MEXIY
MJIOCKOCTSIMU

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

68 5

11 KJIACC

Ne
n/
n

KoaunuyecTBO 4acos

Tema ypoka Bcer KoHTpoubH

0 ble paboThl

IIpakTHYeck
ue padoTsl

JlaTa
U3Y4YeHH
s

DJIEeKTPOHHBIE
uupposeie
o0pa3oBaTe/ibH
ble pecypchl

Cdepa u map:
LEHTD, panyc,
JaMeTp;
UTOMIA/Th
HOBEPXHOCTH
cdepsl
B3anmHuoe 1




pacrnonoKeHue
cdepsl 1
IIJIOCKOCTH;
KacaTeJIbHast
IJIOCKOCTh K
ctepe; mIomaas
chepnl

N3o0pakeHune
ctepsl, mapa Ha
MJIOCKOCTH.
Ceuenus mapa
[unuaapudecka
s IOBEPXHOCTb,
oOpazyromue
UIMHIPUYECKOI
MOBEPXHOCTH,
0Chb
UWJIAHAPUYECKON
MTOBEPXHOCTH
Hunusap:
OCHOBaHUS U
OokoBas
MOBEPXHOCTb,
oOpa3ymommas u
0Cb; IJIOIIAb
OOKOBOH U
MTOJTHOM
MTOBEPXHOCTH
N3o6paxkenue
IUJTUHAPA HA
MJIOCKOCTH.
Passéprka
HUIHH]IPA.
Ceuenus
HUATUHIPA
(MII0CKOCTHIO,
napasuieIbHON
WITH
MEPIICHIUKYISIPH
o1 ocH
HUAJTUHIPA)

Konnueckas
MTOBEPXHOCTb,
obpazyromme
KOHHUYECKOM




10

MOBEPXHOCTH,
OCh Y BEpILHUHA
KOHUYECKOU
MOBEPXHOCTHU
Konyc:
OCHOBaHUE U
BEpILIMHA,
obOpasyrommas u
0Cb; IJIOIIA/b
OOKOBOM U
MTOJTHOM
MOBEPXHOCTHU
Yceu€Hnplit
KOHYC:
oOpa3yromue u
BBICOTA;
OCHOBaHUS U
OokoBas
MMOBEPXHOCTh
N3o6paxkenue
KOHYycCa Ha
MJIOCKOCTH.
PazBépTka
koHyca. CeueHus
KOHYca
(TUTOCKOCTHIO,
napasuieIbHON
OCHOBaHHUIO, U
MJIOCKOCTBIO,
MPOXOISIIEH
yepe3 BEpUIMHY)

11

12

13

KoMOnnamnus tei
BpallleHus U
MHOTOTPaHHUKOB
MHoOrorpaHHuk,
ONMCAaHHBIN
0KOJIO chephr,
chepa,
BIIMCAHHAs B
MHOTOTPaHHUK
WJIU B TEIIO
BpalleHus
ITonsTHe 00
00BéMe.
OCHOBHEIE




CBOMCTBA
00BEMOB TeN

14

O0BéM
MJTHHPA,
KOHyCa

15

O0BEM m1apa u
1016 Chepsl

16

IToxoOuEbIe Tena
B IIPOCTPAHCTBE.
CooTHOIICHUS
MEXTY
ILJIOIIAASIMU
MTOBEPXHOCTEM,
00BéMaMu
MOAOOHBIX TEN

17

18

KonTponbHas
pabora 1o Temam
"Tena
BpamieHus" u
"O6BembI TeN"
Bekrtop Ha
TUIOCKOCTH U B
MIPOCTPAHCTBE

19

20

21

22

23

Crnoxenune u
BBIYHUTAHHE
BEKTOPOB
YMHOXKEHUE
BEKTOpa Ha
YHCIIO
Paznoxenue
BEKTOpA I10 TPEM
HEKOMILJIAHAPHBI
M BEKTOPaM.
IIpaBuio
napasuieenuIe
a

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHEHUEM
paBuiI
JEHUCTBHIH C
BEKTOpaMu
[IpssmoyrosbHas
cucTeMa
KOOpJWHAT B




IPOCTPAHCTBE.
Koopaunatst
BEKTOpA.
[Ipocreiimue
3aJa4u B
KOOpPJMHATAX

24

25

VYron mexnay
BEKTOpPAMH.
CxansipHoe
MIPOU3BEICHUE
BEKTOPOB
Brrunciaenue
YTJIOB MEXIY
MPSIMBIMHU U
IUIOCKOCTSIMU

26

Koopaunarno-
BEKTOPHBIN
METOJ1 IIPH
petieHuun
FEOMETPUUECKHUX
3aJa4

27

28

29

30

KonTponbHas
pabora 1o Teme
"BekTopsbl 1
KOOpJMHATHI B
npocTtpaHcTBe"
IToBTOpEHME,
00o0011IeHE U
cUCTEeMaTH3aIus
3HAHUM.
OcHoBHbIE
burypsl, QaxTsl,
TEOpEeMBI Kypca
TUTAHUMETPHUH
IToBTOpEHME,
00o0011IeHE N
cHUCTEMaTH3aIUs
3HAHUM.
OcHoBHbIE
burypsl, GaxTsl,
TEOpEMBI Kypca
TUTAHUMETPHUH
IToBTOpEHME,
000011IeHE N
CHUCTEMaTH3aITUs




3HaHW#. 3amaun
TUTAHUMETPHUH U
METOIBI UX
perieHus
IToBTOpEHME,
000011IeHE U
CHCTEMAaTH3alHs
31 3HAaHUN. 3amaun 1
IJIAHUMETPHUH U
METOIBI UX
perieHus
IToBTOpEHME,
000011IeHNE U
CHCTEMAaTHU3alHs
3HAHMUH.

32 OCHOBHEBIE 1

burypsl, GaxTsl,
TEOPEMBI Kypca

CTEPEeOMETPUH
Hrorosas
33 | KOHTpoOJIbHAs 1 1
pabora
[ToBTOpEHHE,
34 000011IeHE U 1
CUCTEeMAaTU3aIIHs
3HAaHUHU
OBILEE
KOJIMYECTBO
YACOB I1O 34 3 0
[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIAA YYEHUKA

* MaTtemaTuka: anrebpa 1 Hayajia MaTeMaTHYECKOTO aHalln3a, TEOMETPHUS.
['eometpus, 10-11 knaccel/ Aranacsan JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AxknnonepHoe oobmectBo «M3natensctBo «IIpocBemniernes



METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

MognucaHo

JIncnHa Lnbposoi
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