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HOACHUTEJIBHAA 3AIITMCKA

PaGouas nporpamma yueOHoro kypca «I'eomeTtpusi» 6a30BOro ypoBHsI IS
obyuaromuxcs 10 —11 kmaccoB paspabotaHa Ha ocHoBe DenepanbHOTO
rOCy/JapCTBEHHOTO  00pa30BaTENbHOIO  CTaHAapTa  CpPeAHEero  oOIIero
o0pa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBAaHUH, MPEABIABIIEMbIX
K MaTeMaTUYeCKOMY OOpa30BaHUIO, W TPATUIMA POCCHUHCKOTO 0Opa3oBaHUSI.

Peanuzanus pOrpamMMmBbl o0ecreynBaeT OBJIaJICHUE KITFOUEBBIMU
KOMIETEHIIUSIMH, COCTABJISIOIMMU OCHOBY JIJII CAMOPA3BUTHUS U HEPEPBIBHOT'O
oOpa3oBaHus, LIEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JMYHOCTHOTO u

IMO3HABATCIIBHOT'O Pa3BUTUA JIMYHOCTH O6y‘IaIOH_II/IXC$I.

HEJN U3YYEHUA YYEBHOTI'O KYPCA

BaxxHocTh y4eOHOro Kypca re€OMETpUHM HAa YPOBHE CpPEIHEro oOIIero
oOpaszoBaHusl 00YCIIOBJIECHA MPAKTUYECKON 3HAYMMOCTBHIO METANPEAMETHBIX U
IPEIMETHBIX Pe3yJbTaTOB OOYUYEHHUS] TE€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTHs 0oOywarouuxcs, GopMupoBaHus (PYHKIIMOHATBHONW MaTeMaTH4eCKOU
IPaMOTHOCTH, HW3y4Y€HHUs JIPyrUX y4yeOHBIX JUCHUIUIMH. Pa3Butne vy
oOy4Jaromuxcs MPaBUWIBHBIX MPEJCTABICHUNA O CYIIHOCTH W MPOUCXOXKIECHUU
r€OMETPUYECKUX a0CTpaklUid, COOTHOIIEHUH peaJbHOr0 | HJEaJIbHOrO,
XapakTepe OTPAXKEHUS MATEMAaTHYECKOM HAYKOW SBJIECHHUHM M MPOLECCOB
peaspHOTO MHUPA, MECTE TEOMETPUHM B CUCTEME HAYK U POJIM MATEMATHYECKOTO
MOJICTMPOBAHMSI B HAyYHOM T[O3HAHMM U B TMPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YYAIIUXCS, a TaKKe KadecTB
MBIIIJICHUS, HEOOXOAUMBIX JIJISl aJJanTalliil B COBPEMEHHOM OOIIIEeCTBE.

['eomeTtpus siBRsieTCS OMHUM M3 0A30BBIX IPEIMETOB HA YPOBHE CPEIHETO
oOmiero 00pa3oBaHMs, TaK KakK OOECTeYMBAET BO3MOXKHOCTh HM3YUYCHHS Kak
JUCLUUIUIMH €CTECTBEHHO-HAYYHOU HAMPaBIECHHOCTH, TaK U TYMaHUTApHOM.

Jlorndeckoe MebIuieHne, GOpMHUpPYEMOE TMPH HU3YyUYEHUU OOYYaArOIIUMUCS
MOHATUWHBIX OCHOB T'E€OMETPUU U TMOCTPOCHUU UEMOYKH JIOTHYECKHUX
YTBEPKIEHUN B XOJI€ PEIICHUS] T€OMETPUUECKUX 3a/1a4, YMEHUE BbIABUTATh U
OMpOBEpraTh TMIOTE3bl HEMOCPEACTBEHHO UCIOJB3YIOTCS MPU PEIICHUH 3a7ad
€CTECTBEHHO-HAYYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHne OpUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJIb
BO BCEX 00J1acCTAX JEATEeIbHOCTH 4esioBeka. OpueHTalus YeI0BeKa BO BpEMEHU
U OPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €ro COLHUaIbHOro ObITUS, (hopMma
OTPa)KEHUSI OKPY>KAIOIIETO0 MUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U aKTUBHOTO



npeoOpazoBaHusl JEHCTBUTENbHOCTH. OnepupoBaHHe MPOCTPAHCTBEHHBIMU
oOpazamMH OOBEAMHSET pa3Hble BHIbI Y4YEOHOW M TPYJOBOM NEATEIBbHOCTH,
ABIISIETCS. OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KayeCTB, IMOITOMY aKTyalbHa
3ajadya (GOpPMUPOBAHUS Y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK
Pa3HOBHUIHOCTH OOpa3HOTO MBIIIIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKON ACSITETFHOCTH 110 MHOTHM HAIIPaBJICHHUSM.
Llenp ocBOeHMs MporpamMMmbl yueOHOTO Kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE 0Oy4YeHHs — 001Ieo0pa3oBaTeIbHOE M OOIIEKYJbTYPHOE pa3BUTHE
oOyyaromuxcs d4epe3 oOecreuyeHHe BO3MOXHOCTH  NPUOOpPETEHHS |
UCTIOJB30BaHMS CHCTEMAaTHUYECKUX TE€OMETPHUYECKHX 3HAaHWH W JIeHWCTBUH,
CHeM(PUUHBIX ~ TE€OMETPHHM, BO3MOXXHOCTH  YCIIEIIHOTO  MPOJOJIKCHHS
o0pa3oBaHHMs 1O CHENHATBHOCTSAM, HE CBS3aHHBIM C  TMPHUKIAJIHBIM
MCTIOIh30BaHHEM T€OMETPHUH.
[IporpaMmma 10 TeomMeTpuu Ha 0a30BOM YpOBHE MpeAHA3HAUCHA JIJIst
OoOy4arolmMxcss CpeJHEW  IIKOJbI, HE HWCIBITHIBABIINX  3HAYUTEIBHBIX
3aTpyJHEHW Ha YPOBHE OCHOBHOTO 00ImIero oOpasoBaHus. Takum oOpasom,
oOyuaromiiecs Ha 0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MaTeMaTHYECKHE
YMEHHMsI, CBSI3aHHBIE CO CIEIM(PUKON TeOMETpUN U HEOOXOIUMBIE NSl KU3HU B
COBpeMEHHOM obmiecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTb M3y4YUTb
reoMeTpuio 0osiee TIIyOOKO, €CiIM B JajdbHEHIIeM BO3HUKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHUSAX B MPOGECCUOHANBHON e TEIHHOCTH.
JlocTkeHue 1ed OCBOEHHUS NPOrpaMMbl OOECHEUYHBAETCS pElICHUEM
COOTBETCTBYIOIIMX 3a7a4. [[pHopuTEeTHBHIMHU 3alayaMy OCBOEHHS Kypca
«I"'eomerpun» Ha 6a30BOM ypoBHE B 10—11 kitaccax sBISIOTCS:
e (opmupoBaHHe TpPEACTABICHHUS O TEOMETPUM KAaK YaCTH MHUPOBOMU
KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opmupoBaHue MIPEACTABICHNUS O MHOTOTPAHHUKAX U TellaX BpaIlCHUs
Kak O BaXXHEHIIMX MaTeMaTHYEeCKMX MOJEINAX, IO3BOJISIOLUINX
OIKCHIBATh U U3Yy4aTh pa3HbIC SABJICHUS OKPYKAIOILIEr0 MUPA;

e (opMHpOBaHHE YMEHHS pAclO3HAaBaTh Ha 4YEpTEekKax, MOACIAX U B

pealbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPALLECHUS;
e OBJAJICHHE METOJAaMHU pelIeHHs 3ajJad Ha TOCTPOEHUS  Ha
N300paKEHUSAX IPOCTPAHCTBEHHBIX QUTYP;

e (dopMUpOBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHATHAMH O
MHOTOTPAHHUKAX U TeJIaX BPALIeHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBJAJCHHE QIrOPUTMAMH pEIIEHUS OCHOBHBIX THWIIOB  3a/ay;
(dopMupoBaHUEe YMEHHUS MPOBOAUTH HECIOKHBIE JOKa3aTelbHbIC



paccyXJIeHusl B XOJie PEIICHUs CTEPEOMETPUUYECKUX 3ajlady U 3a7ad C
MPAKTUYECKUM COJICPIKAHUEM;

e pa3BUTHUE  HUHTEJUIEKTYaJbHBIX WM  TBOPUYECKUX  CIOCOOHOCTEH
o0ydJaromuxcs, TMO3HABATEILHON aKTHUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUU, KpUTUIHOCTH MBIIIUICHUS;

e (QopmupoBanre  (QYHKIHUOHATBHOW  TPAMOTHOCTH,  PEJIECBAaHTHOU
FEOMETPUM: YMEHHE paclo3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX
MOHSATUN, OOBEKTOB U 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTYyaIUsX U MPU U3YUYCHHUH JPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpPHOCTEeH, (OpMYyIUpOBATh KX Ha S3bIKE
FEOMETPUM U  CO3/laBaTh T'E€OMETPUYECKUE MOJENIU, TPUMEHSThH
OCBOCHHBIM TEOMETPUUECKUU ammapar s pelieHUus MNPaKTUKO-
OPUCHTHPOBAHHBIX  3aJay, HWHTEPIPETUPOBATH U  OILICHUBATH
MOJIYYEHHBIE PE3YJIbTaTHI.

OTAM4IUTENTHEHON 0COOCHHOCTRIO MPOTPAMMBI SIBJISIETCS BKIIOYEHUE B KYPC
CTEpEeOMETpUM B Hayaje ero W3y4YeHUs 3ajJad, pellaeMblX Ha YpPOBHE
WHTYUTUBHOTO TO3HAHUS, U OMpPEACIEHHBIM 00pa3oM opraHuW30BaHHas padorta
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAHHE WHTYUTHBHBIX MPOIIECCOB, MOTHUBUPYET
K JaJbHeHIeMy U3y4eHHIO MpeaMeTa.

[Ipennoutenne oTHa&TCss HAMISIAHO-KOHCTPYKTUBHOMY METOIY OOy4YeHUS,
TO €CTh TEOpEeTHYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH
NPEIMETHO-TIPAKTUYECKON  JesATeabHOCTH. Pa3BuTHEe  TPOCTpaHCTBEHHBIX
NPEICTABIICHUH Yy Y4YallUXCS B Kypce CTEPEOMETPHHM IPOBOIUTCS 3a CUET
pEelIeHHs] 3a/ad Ha CO3JaHHWE IMPOCTPAHCTBEHHBIX O0Opa3oB M 3a7a4 Ha
OIepupOBaHUE MPOCTPAHCTBEHHBIMU OOpazamu. Co3zgaHue oOpasza MpOBOIUTCA
C OTOPOIi HAa HATTISITHOCTh, a ONIEPUPOBAHKE 00PA30M — B YCIIOBUSAX OTBIICUCHUS
OT HArJsiTHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COACPKAHMUS.

OcHoBHBIE cojnepxkaTenbHble JTuHUU Kypca «['eomerpum» B 10-11
Kiaccax: «MHororpaHHukn», «lIpsmble U MIIOCKOCTH B IPOCTpaHCTBE», «Tena
BpauieHus», «BekTopel M KOOpAMHATBI B MPOCTpaHCTBE». DopmupoBaHue
JOTUYECKUX YMEHHI pacrpenessieTcs He TOJIBKO MO COJIePKATEIbHBIM JIMHUSAM,
HO ¥ 110 ToJiaM 00ydYeHHs Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

Conepxanue 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTam
OCBOCHHS pabodeil MporpamMMmbl, pacmnpeneiaéHHbIM 10 ToAaM OO0ydYeHUs,
CTPYKTYpPUPOBAaHO TakKuUM o0Opa3oM, 4YTOOBl OBJAJEHUE T€OMETPUUYECKUMHU
MOHSATHUSAMU U HABBIKAMU OCYIIECTBISIIOCH MOCIIEIOBATENIBHO U MOCTYNATENBHO,
C coOJII0JICHUEM MPUHIMUIIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS



BKJIIOYAJIUCh B OOMIIYI0 CHCTEMY TIE€OMETPUYECKHX  MPEACTABICHUI

oOydJaromuxcs, paciupss u yriayonss e€, o0pa3ys NpOoYHble MHOKECTBEHHBIE
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

Ha usyuenue reomerpun otBoauTtcs 2 yaca B Hegemo B 10 knacce u 1 yac
B Heneno B 11 kiacce, Bcero 3a ABa rojaa ooydenus - 102 ydaeOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble M IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CcTepeoMeTpud. Touka, mnOpsmas, IJIOCKOCTb,
npoctpaHcTBO. lloHATHE 00 aKCHMOMaTHYECKOM MOCTPOEHUH CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMBIX B IPOCTPAHCTBE: MEPECEKAKOIIUECS,
napajuieJibHblE W CKpelmuBaromuecs mnpsmelie. [lapaninenbHOCTs NPSAMBIX H
IUIOCKOCTEN B IPOCTPAHCTBE: MAapAJJIEIBHBIE TMpPsSMbIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX NPSIMBIX; MAPAUIEIbHOCTh MPAMON U INTIOCKOCTH. YTIIBI C
COHANPaBJIECHHBIMA CTOPOHAMU; YIroJ MEXAY NpPSAMBIMH B IPOCTPAHCTBE.
[lapamienbHOCTh  IUIOCKOCTEH:  MapajjieibHble  IUIOCKOCTH;  CBOMCTBA
napajulesibHbIX TIockocTei. [lpocreiimue mnpocTpaHCTBEHHbIE (QUTYpBHl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapasienenumnes]; HIOCTPOCHHE CEUCHUN.

[lepneHAUKYIAPHOCTD OPSIMOM U INIOCKOCTH: NEPIEHAUKYJIISPHBIE MPSMbIE
B IIPOCTPAHCTBE, NPSMbIE MAPAJIIEIBHBIE U MEPIEHAUKYISPHBIE K IIOCKOCTH,
IPU3HAK IEPHEHAUKYISPHOCTA MPAMOM M IUIOCKOCTH, TeOpeMa O MpsIMOU
NEPICHAUKYISIPHON IIOCKOCTU. YTUIbI B IIPOCTPAHCTBE: YIOJI MEXAY MPSIMON U
IUIOCKOCTBIO; JABYIPAHHBIA  yIOJI, JIMHEMHBIA yrojd JBYIPaHHOIO  Yrja.
[leprieHAUKyJISIp W HAKIOHHBIE: pAaCCTOSSHUE OT TOYKA 10 IUIOCKOCTH,
pacCTOsIHME OT MPSMOW [0 IUIOCKOCTH, MPOEKIUS (PUTypbl Ha IJIOCKOCTD.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: IIPU3HAK IMEPIEHAUKYISIPHOCTH JIBYX
mIockocTet. TeopeMa o TpEX NEePHEHAUKYJIISIpax.

MHoOrorpaHHuKu

[loHATHE MHOrOrpaHHMKa, OCHOBHBIE 3JIEMEHTBl MHOTOIPAaHHMKA,
BBIITYKJIBIE W HEBBIIYKJIBIE MHOIOIPAaHHHMKH;, pPa3BEPTKA MHOTOIPAaHHHUKA.
[Ipu3sma: n-yronpHas mnpu3Ma; TPpaHU W OCHOBAHUS IMPU3MBL;, NOpsMas W
HAKJIOHHAs  NpU3MbL; OOKOBass M  MOJHAasE  TOBEPXHOCTb  IPU3MBI.
[Tapamnenenunen, NOpAMOYTOJbHBIA IApajUICJIENUIIE] W €ro  CBOWCTBA.
[Tupamuga: N-yronpHas MUpaMuaa, TPAaHA ¥ OCHOBAaHUE MUPAMUJIBI; OOKOBas U
MOJHAss IOBEPXHOCTh MHUPAMUJBI; TpPABWIbHAS M YCEYEHHAs MNHUPAMHUJA.
OnemMeHThl NpU3Mbl M Tnupamuzabl. lIpaBUIbHBIE MHOIOTpaHHUKH: IOHSATHE
MPaBWJIBHOIO MHOTOTPAaHHMKA; NMPaBWJIbHAsA MpPHU3Ma U MPABUIIbHAS NUPAMUA;
MpaBUJIbHAsT TPEYroJibHasi TUpaMuja W MNpaBUIbHBIA  TeTpa’Ap; KyoO.
IIpencraBieHne O NPaBUIBHBIX MHOTOIPaHHUKAaX: OKTaj’aAp, AOACKa’ap H
nkocasp. CeueHus NpU3Mbl U IUPAMUJIBIL.



CummeTpuss B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUYKH, MPSIMOH,
IUIOCKOCTU. DJEMEHThl CHMMETPUM B NUpaMUAaX, MNapajulesenurenax,
MPaBUJIBHBIX MHOTOTPAaHHUKAX.

Bbruncienne 37€MEHTOB MHOTOIPAaHHMKOB: pEOpa, AUaroHai, YIJIbl.
[Inomaas OGOKOBOM MOBEPXHOCTH M TOJHON MOBEPXHOCTH HPSIMOM MPU3MBI,
IJIOLAAh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOM MNPU3MBIL.
[Inomaas OGOKOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUIBLHON MHUpPaMUIBL,
TeopemMa O IiIomaau yceu€éHHo nupamuabl. llonstue o6 o06bEMe. OOBEM
OUPAMUJIbI, IPU3MBI.

[lono6ubie Tenma B mpocTpaHcTBe. COOTHOIICHHUS MEXAY IUIOUIAAsIMU
NOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TEll.

11 KJIACC

TeJsia BpaumeHus

[Hunuaapuyeckass  MOBEPXHOCTh,  OOpa3ylolyue  IWJIMHIAPUYECKOM
MOBEPXHOCTH, OCh LWIMHAPUYECKON MNOBEpXHOCTHU. [lunuHap: ocHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpasywIlas M OCh; IUIONIAJAh OOKOBOH M TIOJHOMU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrore KOHUUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW moBepxHOCTU. KOHyC: OCHOBaHME U BEpIINHA,
oOpasyroriasi 1 OCh; IUIOIIAAh OOKOBOW M TOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yoIye U BEICOTa; OCHOBAHUS W OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paanyc, AHAMETP; TUIONIAIb MOBEPXHOCTU ChEpHI.
B3anmHOe pacnonokeHue cdepsl M IUIOCKOCTH; KacaTelbHas IIOCKOCTh K
cthepe; momanb chepsl.

N3o0paxkenne Ten BpalleHHUs Ha IUIOCKOCTH. Pa3BépTka IUIMHIpA H
KOHYyca.

KomOunamuu Tenm BpameHUss HW MHOTOIPAaHHUKOB. MHOIOrpaHHUK,
OMMCAHHBIK OKOJIO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WM TEIIO
BpaIllCHUS.

[TonsitTne 06 o0BéMe. OcHOBHBIE CBOMCTBa 00BEMOB Teln. Teopema 00
00bEéMEe TPAMOYTOJIBHOTO Tapauienenunena u ciaeActBus u3 He€. O0béM
UIUHIpa, Koryca. O0BEM mapa u miomaab chepsl.

[TonoOHble Tema B mpocTpaHcTBe. COOTHOIICHUS MEXKIY ILIOMIAIIMU
MOBEPXHOCTEH, 00BbEMaMU MOAOOHBIX TEJL.



CeueHuss nuiauHApa (MapauieNbHO W MEPHEHAUKYISAPHO OCH), CEYEHUs
KOHyca (MapajijieIbHOE OCHOBAaHUIO U MPOXOJSLIEe 4Yepe3 BEPIUUHY), CEUCHUS
uiapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mmockocth M B mpocTpaHcTBe. CIlIOkKEHHWE W BbIYMTaHUE
BEKTOPOB. YMHOXXEHHME BEKTOpa Ha 4YuCil0. Pa3noxkeHue BeKkTOopa IO TPEM
HEKOMIUIaHapHbIM BekTopaM. IlpaBwio mnapamnenenunena. Pemenue 3anad,
CBSI3aHHBIX C IPUMEHEHUEM IIpaBWI JIEUCTBUM C BekTOpaMu. [IpssmMoyrosbHas
cucTeMa KoopauHaT B mpocTpaHcTBe. KoopnumHarel BekTopa. lIpocreiimme
3a/laud B KOOpJAMHATax. Yrojd Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB. BbluucieHue yrjaoB MeXAy NOpSIMBIMH M I[JIOCKOCTAMM.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PELIEHUU T€OMETPUUECKUX 3a1a4.



IHIJIAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIC pe3yJbTaThl OCBOCHHUS MPOTrpaMMbl y4eOHOIro mpeameTa
«MareMarukay XapaKTEpU3YIOTCS:

I'paiknanckoe BocnUTaHUeE:

c(hOpPMUPOBAHHOCTBIO TPAXJAHCKOM TMO3UIMU  OOydYaromierocs: Kak
AKTUBHOTO W OTBETCTBEHHOTO WJICHA POCCUMCKOTO OOIIECTBa, MPEACTaBICHUEM
0 MaTeMaTH4YEeCKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYD,
SBJICHUH, TMPOIEAYp TPaKIaHCKOTO oOiiecTBa (BBIOOPHI, OMPOCHI U TP.),
YMEHUEM B3aWMOICHCTBOBATh C COLUAIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMH U Ha3HAYCHUEM.

IlaTpunoTnyeckoe BocIUTAHNE:

c(hOPMUPOBAHHOCTBID ~ POCCHMCKOM  Tpa)XJaHCKOM  HJICHTUYHOCTH,
YBaYXEHUS K MPOILIOMY M HACTOSIIEMY POCCHUMCKON MaTEMAaTUKH, IIEHHOCTHBIM
OTHOILIIEHUEM K JOCTHKEHUSM POCCUHUCKUX MATEMaTUKOB U POCCHMCKOMN
MaTeMAaTHYECKON IIKOJIBI, K HCIIOJIb30BAHUIO ATUX JIOCTHXKEHHM B JIPYTrUX
HayKax, TEXHOJIOTHSX, chepax YKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOT0 BOCIHMTAHMA:

OCO3HAHHEM JTyXOBHBIX HEHHOCTEH POCCHIICKOTO HapoJa;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUS, JTHYECKOrO0 IOBEICHUS,
CBS3aHHOTO C TPAKTUYECKUM TPUMEHEHHUEM JIOCTHKEHHH HaykKu U
JESTENbHOCTBIO YYEHOTO; OCO3HAHHUEM JIMYHOTO BKJIaJa B IMOCTPOCHUE
YCTOWYHUBOTO OYAYIIETO.

JcTeTH4YecKoe BOCIMTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAsl 3CTETUKY MaTeMaTHYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHH, pacCyXICHUM;
BOCIIPUUMYHUBOCTBIO K MATEMaTUYECKUM aCHEKTaM pPa3JIM4yHbIX BHUJIOB
HCKYCCTBA.

dusnuyeckoe BOCNIUTAHHE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS MPUMEHATH MaTeMaTHYCCKUE 3HAHUS B
HWHTEpecax 3J0pOBOro W 0Oe3omacHOro ooOpasza KU3HH, OTBETCTBEHHOIO
OTHOIIICHUS K CBOEMY 3J0POBBIO (30pOBOE MHUTaHUE, COATaHCHUPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, PETyIspHas pU3NIecKas aKTUBHOCTH); (PHU3NUECKOTO
COBEPIIEHCTBOBAHMS, pu 3aHIATHIX CIIOPTHUBHO-03JI0POBUTEIBHON
JIEITEIbHOCTBIO.

TpynoBoe BociuTaAHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LEHHOCTH TPYJO0JIIOOMS; UHTEPECOM K
paznuuHbIM  cpepaM  Tpo(ecCHOHATBHON  JEATENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKON U €€ MPUJIOKEHUSIMU, YMEHUEM COBEpUIaTh OCO3HAHHBIN BBHIOOP
Oynymieit mnpodeccuu M peaau3oBbIBaTh COOCTBEHHBIE >KU3HCHHBIC ILJIAHBI;
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEILICHUU MTPAKTUUYECKUX 3a/1a4 MaTEMAaTUYECKON HAPaBIEHHOCTH.

JKO0JI0THYEeCKOe BOCIHTAHHE:

c(hOpPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYphl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMHMYECKUX  TPOIIECCOB HAa COCTOSSHUE NPUPOAHOM U
COLIMAJILHOM Cpebl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa 3SKOJOTHMYECKHX
npoOsieM; OpHUEHTalMe Ha TPUMEHEHHWE MaTeMaTHYeCKUX 3HAHMM s
pelIeHus 3a/1a4 B 00JIaCTU OKPYKAIOIIeH cpefbl, MIIAHUPOBAHUS MOCTYNKOB U
OLICHKU X BO3MOYKHBIX MOCJIEICTBUM JIJIST OKPYKAIOIIEH CPEIbl.

LleHHOCTH HAYYHOIO MO3HAHNS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33pEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pPa3BUTHs HAayKd M OOIIECTBEHHOW MPAKTHUKH,
NOHMMAaHHEM MaTEMaTUYECKON HAYKU KaK cepbl YEIOBEUECKON NesATEeIbHOCTH,
ATamoB €€ Pa3BUTHS U 3HAYMMOCTHU JJIS Pa3BUTHS IUBWIM3AIMH; OBIAJCHUEM
SA3BIKOM MaTeMaTHUKWA U MAaTeMaTUYeCKOW KYJIbTYpPOW KakK CPEJACTBOM MO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYHIIECTBJISTh MPOEKTHYIO M HCCIEAOBATENbCKYIO
NEeSTENBHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUS IMPOTPaMMBbI YU4EOHOTO TIpeAMeTa
«MaremaTtuka XapaKTEePU3YIOTCS OBJIQJICHUEM YHUBEPCaIbHBIMU
NO3HAGAMEbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elCmBUAMU, YHUBEPCATbHLIMU PecYTAMUSHBIMU OCUCTBUIMU.

1)  Vuusepcanvnvie nosnasamenvuvle Oeticmsus, obecneyusaron
Gdopmuposanue 06A3068bIX KOSHUMUBHBIX NPOYUECCO8 00yUarowuxcs (0ceoenue
Memo008  NO3HAHUSL  OKpYJCaAloule2o  Mupa,  NnpumeHenue  102U4ecKux,
uccne008amenbCKux onepayull, yMeHut pabomams ¢ uHgopmayuets).

ba3oBble Jioruyeckue 1eMcTBUS:

e BBISBIISITH u XapaKTePU30BaTh CYIIIECTBEHHBIE MpU3HAKU

MaTeMaTUYEeCKUX OOBEKTOB, MOHATHH, OTHOIIIEHUN MEXY MOHATUIMU,
bopMyITHPOBATH ONPESICHUS TTOHATHH, YCTAHABINBATH



CYILIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMU, OCHOBAHUA Ji1 0000IICHUs
Y CPaBHEHUS, KPUTEPUU IPOBOAMMOTrO aHAJIN3a;

BOCIPUHHMMATh, (POPMYIHPOBAaTH U MNpPeoOpa3OBbIBATh CYKICHHUS:
yTBEpJUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbIC, YaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTEeMaTHYECKUME  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTuBOpeurst B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX;
npenjaratb  KpUTEpUM ISl BBIABICHHUS  3aKOHOMEpPHOCTEM U
IIPOTUBOPEUHNA;

JIeaTh BBIBOJBI C UCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JIETYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHHH 110 aHAJIOTUH;
OPOBOAUTH  CAaMOCTOSITEIBHO  JIOKa3aTelbCTBA  MaTeMaTHYECKHUX
yTBepKJIeHUH  (mpsiMple U OT  NPOTUBHOIO),  BBICTPAaUBAThH
apryMeHTaluoo,  OpUBOJUTH  NPUMEPbl U KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY)KJICHUS U BBIBO/IBI;

BbIOMpATh CIOCO0 pelleHus yuyeOHOU 3ahaud (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIlIeHUs, BbIOMpaTh Hauboyee MOAXOASIIUNA C Yy4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciiefoBarebCckue 1eHCTBUA:

UCIIOJIb30BaTh  BOIPOCHI  KaK  HMCCIIEIOBATEIILCKUNA ~ WHCTPYMEHT
NO3HAHUA; (GOPMYIMPOBATH BONPOCH], (PUKCUPYIOIINE MPOTUBOPEUHE,
po0JIeMy, YCTaHABIMBATh HICKOMOE | JIAaHHOE, (POPMHPOBAThH THIIOTE3Y,
apryMEHTHPOBATh CBOO TO3UIUIO0, MHCHUE;

IPOBOAUTh  CAMOCTOSITCIIBHO  CIUIAHUPOBAHHBIM  DKCIICPUMEHT,
UCCJICIOBAHNUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTrO
0o0beKTa, SBJCHUSA, TIPOIECCA, BBIABICHHIO 3aBHCHMOCTEH MEXKIY
00BbEKTaMH, SIBJICHUSIMHU, IIPOLIECCAMH;

CaMOCTOSITEILHO  (OPMYJIIMPOBATH  OOOOIIEHUS W  BHIBOABI IO
pe3yiabTaTaM IMPOBEIEHHOTO HAOJIOACHUS, WCCIICIOBAaHMS, OICHHBATH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YIbTaTOB, BBIBOJIOB H 0000OIICHMIA;
IIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIlecca, a TaK)KE BBIIBUTATh
IPEATIONIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmaumueii:

BBISBIIATH ACUIINTH HHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JIJISi OTBETA
Ha BONPOC U ISl pEUICHUS 3a]1a4u;

BbIOMpaTh WHQPOPMAIMIO W3 HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
AHAJIN3UPOBATS, CHCTEMAaTU3UPOBATH 151 VHTEPIPETUPOBATH
MH(OpPMALINIO Pa3UYHBIX BUIOB U (DOPM MPECTABICHHUS;



e CTPYKTYpUPOBaTh HH(POPMAIIUIO, TPEIACTABIATH €€ B Pa3TMYHBIX
dbopMax, WILTIOCTPUPOBATH TpaUIECKH;

e OICHWBATH  HANEKHOCTh  MHPOpPMANMH  TIO  CAMOCTOSTEIBHO
c(hOpMYITMPOBAHHBIM KPUTEPHUSIM.

2)  Yuusepcanvnuvie KomMmynuxamueHwvle Oeilicmesus, 00ecneyusarom

chopMUPOBAHHOCIb COYUATLHBIX HABLIKOG 00YUAIOUJUXCS.

Oo0wenue:

e BOCIHpPUHUMAThL ¥ (POPMYIHpPOBATH CYXICHUS B COOTBETCTBUU C
YCIOBUSMH W TEJISIMH OOIICHUS; SCHO, TOYHO, TPAMOTHO BBIpaXKaTh
CBOIO TOYKY 3pEHHUS B YCTHBIX M TIHCBMCHHBIX TEKCTaX, JaBaTh
MOSICHCHHS TI0 XOAY PEIICHUS 3a/1adyd, KOMMEHTHPOBATH MOJYYCHHBIN
pe3yibTar;

e B XOJ¢ OOCYXICHHUS 3aJaBaTh BOMIPOCHI MO CYIIECTBY OOCYKIaeMOM
TEMBI, IPOOJIEMBI, PeIIaeMOl 3aJa4H, BHICKA3bIBATh WJICH, HAIICJICHHBIC
Ha TOMCK PECIICHHS; COIMOCTABIISITh CBOM CYXKJICHUS C CYKICHUIMHU
JIPYTHX YYaCTHUKOB JHAliora, OOHApY)KWBAaTh pPa3jMuue M CXOJCTBO
NO3UIMH; B KOPpPEeKTHOW ¢dopme (HOpPMYIHPOBATh Pa3HOTIIACHS, CBOU
BO3paKCHHUS;

e TMPEACTABIATH  pE3yJAbTaThl  pEHIeHUS  3a/Jayd, JKCIEPUMEHTAa,
UCCJICIOBAHUsA, TIPOEKTa; CaMOCTOSITENIbHO  BBIOMpaTh  QopMmar
BBICTYIIJICHUSI C Y4Y€TOM 3ajad Mpe3eHTAallud U OCOOEHHOCTEU
ayJIUTOPUH.

CoTpyaHu4ecTBO:

e IMOHMMATh M  UCIOJIB30BaTh  MPEUMYIIECTBA KOMAHIHOW H
UHAUBUAYaTBLHON paOOThl MPHU PEIICHUH y4eOHBIX 3a/1ad; MPUHUMATh
IeJb  COBMECTHOM  NIE€SATENbHOCTH, IUIAHUPOBATh  OPTraHU3AIUIO
COBMECTHOW paboOThl, pachpeneisTh BUABI pPabOT, TOTOBapUBATHCA,
o0cyXaaTh TMpoIecC H pe3yabTaT paboThl; 0000mAaTh MHEHHUS
HECKOJIbKHUX JIIOJICH;

e YYaCTBOBAaTh B TPYyMIOBBIX ¢opMax paboTel (0OCykaeHHs, OOMEH
MHEHUH, «MO3rOBBIC WITYPMbD» M HWHBIC); BBHINOJIHATH CBOIO YacTb
paboThl ¥ KOOPAWHUPOBATH CBOM JCHCTBUS C JPYTMMHU 4YJIeHAMHU
KOMAaH/IbI;, OIEHUBATh KaueCTBO CBOETO BKJAJga B OOMMH TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBUSI.

3)  Vuueepcanvhvie — pezynismugnvle  Oeticmeus, — 0becnedusaom

Gdopmuposanue CMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.

Camoopranusanus:



e COCTaBJIATH ILJIaH, AJITOPUTM PELIECHUS 3a]]a4H, BBIOUPATH CLIOCO0
pelIeHus ¢ Y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEU, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ yuéToM HOBOM MH(MOpMaIUK.

CaMOKOHTPOJIb:
e BIAJETh HABBIKAMM TIO3HABATEJIBHOM peQIEKCUU KaK OCO3HAHUs
COBEpIIAEMbIX  JEHUCTBUH U  MBICIUTENBHBIX  MPOLECCOB,  HX

pe3yNbTaTOB; BJIAJAETh CHOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca U pe3yibTara pelieHruss MaTeMaTUYEeCKOM 3a/1auH;

e TIIPEABUIECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPU PELUICHUU
3aJlaud, BHOCUTb KOPPEKTUBBI B JIESATECIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB,  JAHHBIX, HAWJICHHBIX  OMIUOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBUE pE3yJibTaTa IIEJM U YCJIOBHUSAM, OOBSICHSTH
MIPUYHUHBI JTOCTUKECHUS W HEJOCTUKEHUS PE3YJIBTATOB ACITEIbHOCTH,
HAXOJIUTh OIINOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATHBI
10 KITACC

OnepupoBaTh NOHATUAMU: TOUYKA, MPAMas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX NPU PEIICHUU
r€OMETPUYECKHUX 3a]1ay.

OnepupoBaTh MOHATUSAMH: MAPAJUIENBHOCTh U NEPHEHIUKYISIPHOCTD
MPAMBIX U TNIOCKOCTEM.

KnaccudunmpoBath B3auMHOE pacCIONIOKEHUE TMPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMU: JIBYTPaHHBINA yToj, TPAHU JIBYTPAHHOTO Yria,
pedpo IBYTPaHHOTO YIJIa; TUHEHHBIN yroyl ABYTPaHHOTO yIiia; TpajaycHas Mepa
JIBYIPaHHOIO yIJia.

OnepupoBaTh MNOHSTUSIMH: MHOTOTPAHHUK, BBITYKIJIBIA M HEBBITYKJIbII
MHOTOI'PaHHHUK, 3JIEMEHThl MHOIOTPaHHUKA, ITPABUIbHBI MHOTOI'PaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (THMpaMuia; MOpu3Ma,
MPSIMOYTOJIbHBIN Mapajuienenunesn, Kyo).

KnaccupunrpoBatb ~ MHOTOTpaHHUKH,  BbIOMpasi ~ OCHOBaHUS  JJIS
KJaccupuKkanuu (BBIMYKJbIE W HEBBINYKJIbIE MHOTOTPAHHUKH; MpPaBUJIbHbBIC
MHOTOTPAaHHUKU; MPSMbIE U HAKIOHHBIE MPU3MBbI, MTapajuieICIUIECIbI).



OnepupoBathb HOHATUSAMU: cekyuias IJIOCKOCT, CEUCHHE
MHOTOI'PaHHUKOB.

OOBACHATH IPUHIUIIBI TIOCTPOEHUS CEUEHU I, UCIIOJIb3Ys METOJI CIE/I0B.

Ctpoutrh cedeHHS MHOTOIPAaHHUKOB METOJIOM CJIEAOB, BBINOJHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHHUBY.

Pemate 3a1auu Ha HaXO0XJEHHUE T'€OMETPUUYECKUX BEIUMYHMH MO 0Opas3lam
WIM aJdrOpUTMaM, MPUMEHSS U3BECTHbIE AaHAIUTUYECKUE METO/IbI PU PELICHUU
CTaHJAPTHBIX MaTEMaTHYECKUX 3a7ad Ha BBIYUCIICHHE PACCTOSHUM MEXIy
JIBYMsl TOYKaMH, OT TOYKHA JIO0 MHPSIMOM, OT TOYKH [0 IUIOCKOCTH, MEXKIY
CKPEIIMBAIOUIUMUCS MPSAMbBIMHU.

Pemath 3a1aun Ha HaXOXKJIEHUE FEOMETPUUYECKUX BEIHMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHAIMTUYECKHUE METO/IbI MIPU PEIICHUU
CTaHJAPTHBIX MAaTeMAaTHYECKUX 3a7a4 Ha BBIYUCICHHE YIJIOB MEXIY
CKPEHIMBAIOUIMMUCA TPSAMBIMUA, MEXAY TMPSIMOM U TUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMHU, JIBYTPAHHBIX YTJIOB.

Boruucnsate 00bEMBI M TUIOMIAAM TTOBEPXHOCTEH  MHOTOTPAHHUKOB
(mpu3Ma, nupaMpga) ¢ HPUMEHEHHEM (POpPMYI; BBIYUCIATH COOTHOLIEHUS
MEX]Ty TUIOIIAIIMU [TOBEPXHOCTEHN, 00bEMaMHU MOT0OHBIX MHOI'OIPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CUMMETPHUH; HEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTYPBHI.

W3Bnekarb, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(POPMAIUIO O
HNPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTypaX, IPEJCTABICHHYIO Ha yepTexax
U PUCYHKaX.

[IpuMeHATh reomeTpuyeckue (GaxkThl AJI PEIICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEIoJIaraloluX HECKOJIbKO IAaroB PpELIEHUs, €CIH  YCIOBHS
NpUMEHEHUS 3aJIaHbl B IBHOU (opMe.

[IpruMeHAT, TpPOCTEHIIME NPOTrPaMMHBIE CpPEICTBA W 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKHX 3aa4.

[IpuBOIUTH IPHMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
’KU3HU, PacliO3HaBaTh IIPOSBICHUE 3aKOHOB F€OMETPUU B HUCKYCCTBE.

[IpyMeHATh NOJIy4eHHBIE 3HAHUS Ha NPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE
CUTyallUd W NPUMEHATh M3YUYCHHBIE IMOHATHA B MPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4ecKu CGHOPMYIUPOBAHHON MpoOJIEeMBbl, MOJEIUPOBATH pPEaJbHBIC
CUTyallUl Ha S3bIKE TE€OMETPUH, HCCIEAOBATh ITOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHUEM T'€OMETPUYECKUX IOHATUH W TEOpeM, armapaTta aiareOpsl;
pemarb MpakTUYECKHUE 3aJa4yM, CBSI3aHHBIE C HAX0XIEHHEM TIE€OMETPUUYECKHX
BEJIMYMH.



11 KUIACC

OnepupoBaTh MOHATUSAMH: MWJIMHIPUYECKAsS IMOBEPXHOCTh, 00pasyromniue
MWIMHAPUICCKON  MOBEPXHOCTH;, IWIMHADP, KOHUYECKas IOBEPXHOCTH,
o0pa3ymomirne KOHHIECKOH MMOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (HWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHHUS.

KnaccudumnmposaTs B3aUMHOE pacoNOKeHUE CPEPhI U MIOCKOCTH.

OnepupoBaTh TOHITHSAMH: IIAPOBOH CETMEHT, OCHOBAaHUE CETMEHTA,
BBICOTA CETMEHTAa; IIApOBOM CIIOM, OCHOBaHWE MIAPOBOTO CIIOS, BBHICOTA
IIApOBOTO CJIOS; MIAPOBOH CEKTOP.

Bbrauciare 00BbEMBI W IUIOIIAAM TOBEPXHOCTEH TEN  BpallCHHS,
TE€OMETPUYCCKUX TEJ C MPUMEHEHHEM (HOpPMYII.

OnepupoBaTh TMOHATHUSAMHU: MHOTOI'PDAHHHWK, BIUCAHHBIM B cdepy
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BNUCAHHAS B MHOTOTPAHHHK WIHA TEJO
BpAIIICHHS.

BBIYUCIISATE COOTHOMIEHUS MKy IIIOMIASIMK IIOBEPXHOCTEH U 00bEMaMHU
MOA00HBIX TEIL.

N306paxkats u3zydaembie GUTYpPHl OT PYKH U C MPUMEHEHHUEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BobinoyiHATh  (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX PUTYP: BUJ CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS TEJl BpallleHHUS.

W3BnekaTp, HMHTEPIPETUPOBATH U MPEOOpa30OBbIBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYypax, MPEACTABICHHYIO Ha YepTekax
U PUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B POCTPAHCTBE.

BbIONHATE  JEHCTBUSL CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHHUSI BEKTOpa Ha YHCIO, OOBICHATh, KAaKMMH CBOWCTBAMHU OHU
o0anaor.

[TpumeHsATh MpaBUIIO Mapasieenuneaa.

OnepupoBaTh TOHATUSIMH: JI€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, yroOJ
MEXIy BEKTOpaMH, CKAISIPHOE TMPOW3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE H
KOMITJITaHAPHBIE BEKTOPHI.

HaxomuTe cymMmy BEKTOpPOB W MPOM3BEICHHE BEKTOpAa Ha YHUCIO, yroJ
MEXIy BEKTOPaMH, CKaJsipHOE MPOM3BENICHUE, PACKIAIbIBATH BEKTOP O JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.



3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[IpumensaTs reoMerpudeckue (akTbl AN PELICHUS CTEPEOMETPUUECKUX
3a1a4, MPEAIONIAraloliuX HECKOJBKO IIaroB pEUIeHUs, €CIu  YCIIOBHUS
MPUMEHEHUS 3a/1aHbl B ABHOU (popme.

Pemats npocreiimye reoMmeTpuyecKue 3aauv Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemare 3amaum Ha J0Ka3aTENbCTBO MATEMATHYECKUX OTHOILUIEHHU H
HaXO0XJEHUE TEOMETPUYECKUX BEJIMYMH MO o0pasuaM WM ajJropuTMam,
IPUMEHSAS] U3BECTHBIE METOJbI MPU PEIIEHHM CTAHJIAPTHBIX MATEMaTHYECKHUX
3a/1au.

[IpuMeHATP NOpoOCTEWIINE MPOTPAMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHMKAlIHOHHBIE CUCTEMBI IPH PELICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBOoaMTH pUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B NPUPOJAE U
KU3HM, pACIIO3HABATH NPOSBICHUE 3AKOHOB F'€OMETPUU B UCKYCCTBE.

[IpuMeHATh NONyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH PEAJIbHbBIC
CUTyallud U NPHUMEHATh M3YUYEHHBIE IMOHATHS B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4YeCKu CHOPMYITUPOBAHHONW MPOOJIEMbI, MOJEIHPOBATH pPEaIbHbIE
CUTyallud Ha sA3bIKE TE€OMETPUM, HCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
UCNOJIb30BAaHUEM TIE€OMETPUYECKUX IMOHATHM M TeopeMm, ammapaTta ajareOpsl;
pemars IPAKTUYECKUE 3aJayd, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUYECKUX
BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxtirieckite o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypest
1 BBenenue B cTepeoMeTpuio 10
2 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX U IJIOCKOCTEN
3 [TepreHIUKYIAPHOCTD MPSMBIX U 12
IJI0CKOCTEM
4 VYTB1 MEXIy IPSMBIMU U TIFIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO0BEMBI MHOTOT'PAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS], PACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE

HaumeHnoBanmue pa3jesioB U TeM u¢posbie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (mipp )

NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI
pecypcsbl

Tena Bpamenus 12

OO6bEMBI TEN 5)

BexTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpEeHue, 06001ICHNE, 5 1

cucTeMaTu3anus 3HaHu|
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

I[TPOTPAMME







INOYPOYHOE IINITAHUPOBAHMUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, NpsiMas, I0CKOCTb,
npocTpancTBo. [IpaBuna n3o0pakeHus
Ha PUCYHKaX: U300paKeHHsI
IJI0CKOCTEH, MapaijieNIbHbIX MPSIMbIX
(OTpe3KoB), cepeIMHbI OTpe3Ka

[lonsTus: MEPECCKAOIMNECA IIJIOCKOCTH,
IEpeCCKaromurecs npsamMas 1 rmiIOCKOCTb

IlonsaTus: MEPECCKAOIMNECA IIIIOCKOCTH,
INEpECCKaroMECA psaMas U IJIOCKOCTb

3HAKOMCTBO C MHOT'OI'paHHUKAaMHU,
I/I306pa)KeHI/IC MHOTI'OI'PAHHHUKOB Ha
PHUCYHKaX, Ha MPOCKINUOHHBIX YCPTECIKaAX

HavaneHbie cBenenus o kyoe u
UpamMuie, X pa3BEPTKU U MOJAECIH.
CeueHuns MHOTOTPaHHUKOB

HauanbHble cBenieHus 0 Ky0e U
NUpaMHIe, UX pa3BEPTKUA U MOJAEIIH.
CeueHnst MHOTOIPAaHHUKOB




ITonsaTrEe 006 AKCUOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI
CTCPEOMETPHUH U CIICJCTBHS U3 HUX

ITonsaTHEe 00 aKCMOMATUYECKOM
MTOCTPOCHHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX

TTousttiie 00 aKkCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUHU: AKCHOMBI
CTEPEOMETPHUH U CIICJICTBHSI M3 HUX

10

TToustiie 00 aKCHMOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPHUHU: AKCHOMBI
CTEPEOMETPHUHU U CIICICTBHS U3 HUX

11

BsaumHoe pacnonoxeHue npsiMbIX B
MIPOCTPAHCTBE: MEepeCceKaroIecs,
napajuleNibHbIe U CKPEIMBAIOIINECs
MpsiIMbIE

12

[TapanienbHOCTh MPSIMBIX U MJIOCKOCTEH
B IPOCTPAHCTBE: MapajlieIbHbIE IPSIMbIE
B NIPOCTPAHCTBE; MapaljIeIbHOCTh TPEX
MIPSIMBIX

13

HapaJ'IJ'IeJ'ILHOCTb IIPAMBIX U IUVIOCKOCTEH
B ITPOCTPAHCTBC! HapaJ'IJ'IeJ'ILHOCTL
HpHMOﬁ H IJIIOCKOCTHU

14

Vrisl ¢ COHaITpaBJICHHBIMHA CTOPOHAMU

15

Yroa Mexay NpsIMbIMH B IIPOCTPAHCTBE

16

Yroa Mexay NpsIMbIMH B IIPOCTPAHCTBE




[TapaienpHOCTB IVIOCKOCTEM:

o napajuieNbHbIe MIJI0CKOCTU

18 CBoiicTBa mapajIeIbHBIX IIOCKOCTEN
[Ipocreiinye npocTpaHCTBEHHbIE

19 (GuTypHI Ha TUIOCKOCTH: TETPadIp, KyO,
napasuiesienunesa

20 [TocTpoenue ceueHwmit

21 [TocTpoenue ceuenunii
KonTponsnas pabora no teme "IIpsimbie

29 1 MJIOCKOCTH B MPOCTPAHCTBE.
[TapamrenbHOCTB NPSIMBIX U
IJI0CKOCTER"
[TeprieHAMKYISAPHOCTD MPAMOM 1

23 MJIOCKOCTH: TIEPIICHAUKYISIPHBIC TIPSIMbIS
B IIPOCTPAHCTBE

24 IIpsiMble napasuienbHble U
HEepPIEHANKYIISPHBIE K INIOCKOCTH

o5 IIpsiMble napasuienbHble U
NEepPIEHAUKYIISPHBIE K INIOCKOCTH

26 [Ipu3HaK nepneHauKyJIIpHOCTH NPSIMON
U IUJIOCKOCTH

97 [Ipu3Hak nepneHuKyJIIpHOCTH MPSIMOU
U MJIOCKOCTH

08 Teopema o npsAMON NEPIEHIUKYIAPHON
IJI0OCKOCTH

29 Teopema 0 IpsAMOM NEPIIEH UK YIISIPHOU




IIIIOCKOCTH

30

Teopema o npsAMOY NEPIIEHANUKYIAPHON
IJIOCKOCTH

31

[lepnenquKyIIsIp ¥ HAKJIIOHHBIE:
paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
paccTosHUE OT IMPSIMOU JI0 TUIOCKOCTH

32

[lepneHuKyIsip U HAKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosHUE OT MPSIMOU 10 TUIOCKOCTH

33

[lepnieHIuKynsAp U HAKJIOHHBIE:
paccTosHUE OT TOYKH JI0 TUIOCKOCTH,
paccTOsHUE OT NMPSIMOM 10 IIIOCKOCTH

34

[lepnieniuKynsap 1 HaKJIOHHBIE:
paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUe OT MPSMOM JI0 MIIOCKOCTH

35

VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPSIMOM U TJIOCKOCTBIO

36

JIByrpaHHBIN yroJ, TUHEHHBIN yro
JBYTPAHHOIO yria

37

JIByrpaHHbIN yroJi, TMHEHHBIA yroJ
JBYIPaHHOI'O yriia

38

[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:
MPU3HAK NEPIEHANKYISIPHOCTH JABYX
IJIOCKOCTEN

39

IlepneHIMKYIAPHOCTD MJIOCKOCTEH:
MIPU3HAK MEPIEHIUKYISIPHOCTH JBYX




IJIOCKOCTEN

40

[lepneHMKYISIPHOCTD INIOCKOCTEN:
MIPU3HAK NEPIECHIUKYIAPHOCTH ABYX
IIJIOCKOCTEMN

41

Teopema 0 TpEX nepneHANKYIApax

42

Teopema o0 TpEX nepneHANKYIApax

43

Teopema 0 TpEX nepneHANKYIApax

44

KonTponsnas pabota no remam
"[leprieHIUKYISAPHOCTD IPSIMBIX U
"

mIockocTed" u "YTiabl MeX Ty NpSIMbIMHU
U IJIOCKOCTSAMHA"

45

[loHATHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTBHI MHOTOTPAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbI€ MHOTOTPaHHUKH;
pa3BEpPTKa MHOTOTPaHHUKA

46

[Ipu3ma: n-yroybHas npu3Ma; TpaHu U
OCHOBAaHUS IPU3MBL; TIpsIMAst U
HaKJIOHHAsI IPU3MbL; OOKOBasl U TOJTHAs
MOBEPXHOCTH TPU3MBI

47

[Napannenenumnen, mpsMOYTroJIbHBIH
napajuieNienuIe U ero CBocTa

48

anaMI/ma: n-yroJjibHasa nupamMuza,
I'paHd 1 OCHOBAHUC TTUPAMUIBI; OokoBast
" MIOJIHAg MOBCPXHOCTDb IMUPAMHUBI,
IpaBHJIbHAA U yceqéHHasl nupaMuga

49

HpaBI/IJ'ILHBIC MHOTOI'paHHUKU: IIOHATUC




IIPAaBUJIBHOI'O MHOTOTPAaHHUKA;
IIpaBUJIbHAS NIPU3MA U NIPABUIIbHAS
MApaMU/JIa; IPABWIbHAS TPEYrOJIbHAS
NYMpaMu/ia ¥ paBUWIbHBIN TETpasap; Ky0

50

[IpencraBnenue 0 NpaBUIBHBIX
MHOTOI'PaHHHUKaX: OKTa’Ip, 10AEKadIp U
UKOCAdP.

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETpHS OTHOCUTEIIBHO TOYKH,
MPAMOM, MIOCKOCTH. DJIEMEHTBI
CUMMETpPUHU B TUPAMUIAX,
napajuiejenuneax, IpaBuiIbHbIX
MHOTOTPaHHUKAX

52

Brrunucnenue 3neMeHTOB
MHOTOT'PAaHHHUKOB: pEOpa, AMaroHaIH,

YTJIBI

53

[Tnomaae 60KOBOY MOBEPXHOCTH H
MTOJTHOM TMTOBEPXHOCTH MPSMOU MPU3MBI,
IJIOIATb OCHOBAHUH, TEOpEMa O
OOKOBOM MOBEPXHOCTHU MPSIMOM ITPU3MBI

54

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTHU NPABUIIbHON MUPaAMUIBI,
Teopema o Ioma M OOKOBOM
IIOBEPXHOCTH YCEUYEHHOU MUPaMUIbI

55

KonTtponpHas pabota o Teme
"MHororpaHHuKu"

56

ITousaTtue 06 00BEME




S7 O0BEM nupamMu b1 1
58 O0BEM mupamMu b1 1
59 O0BEM mupamMu b1 1
60 O0BEM mupamMu b1 1
61 O0BEM IPU3MBI 1
62 O0BEM IPU3MBI 1
63 OOBEM TTPU3MBI 1
64 KonTponsHas pabota o reme "OO0bEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpeHue, 0600IICHNE
65 cucreMarusanus 3Hanui. [locrpoenue 1
CE€YEHU B MHOTOTPaHHUKE
[ToBTOpEeHue, 0600IICHNE
CUCTeMAaTH3alys 3HaHuW. Berancienue
66 PACCTOSIHUN: MEXTy ABYMS TOUKaMH, OT 1
TOYKH JI0 MPSMOH, OT TOUKH 10
IJIOCKOCTH, MEXIY CKPEIIUBAIOIIUMHUCS
MPSIMBIMU
67 Hroropas koHTpoIbHAs paboTa 1
[ToBTOpEeHUE, 0000IICHNE
cUcTeMaTu3alus 3HaHuii. Beraucnenue
68 YTJIOB: MEXY CKPEIIMBAIOIUMUCS 1

NPSIMBIMH, MEXTY PIMON U
IJIOCKOCTBIO, IBYTPaHHBIX YIJIOB, YIJIOB
MEXAY IUI0CKOCTSAMU




OBIIEE KOJIMYECTBO YACOB I10O
[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paamnyc,
JIMaMeTp; TUIOIAAb TTIOBEPXHOCTH
cdepbl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

chepe; mmomnaab chepsl

N3obpaxenue chepsl, mapa Ha
mwiockocTu. CeyeHus mapa

Hunuuapuyeckas MoBEpXHOCTD,
oOpa3ymolne HUIHHAPUIECKON
MOBEPXHOCTH, OCh LIMIMHIPHUUECKOI
MMOBEPXHOCTHU

HunuHap: ocHOBaHKS ¥ OOKOBas
MMOBEPXHOCTh, 00pa3ymoIias 1 och;
IIoIaas OOKOBOU M HMOJHOM
MMOBEPXHOCTHU

N306paxenue nuiImMHApa Ha
IJI0OCKOCTH. Pa3BEépTka mumHapa.
CeueHus HMIMH]PA (TUIOCKOCTHIO,
NapajuieIbHON WU
NEePIEeHAUKYIIIPHON OCH LWJIMHAPA)




Konnueckas noBEpXHOCTb,
o0pa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpLIMHA
KOHMYECKOW NMOBEPXHOCTH

Konyc: ocHOBaHuMe U BepIINHA,
00pa3syrolas 1 0Ch; IJIOMIA b OOKOBOI
Y MTOJTHOW ITOBEPXHOCTH

VY ceu€HHbIN KOHYyC: 00pasyrolue u
BBICOTA, OCHOBAHUS N OoKoBas
IIOBEPXHOCTH

10

N300pakeHne KoHyca Ha IIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca
(TTOCKOCTHIO, TTAapAIIIETFHOU
OCHOBAHUIO, U TUIOCKOCTHIO,
MPOXOIAIICH Yepe3 BEPIIUHY)

11

KomOunarus Ten BpamieHus u
MHOTOTPaHHUKOB

12

MHoOrorpaHHuK, ONMUCAHHBIN OKOJIO
ctepsr; cepa, BIucaHHas B
MHOTOTPaHHUK WJIM B TEJIO BPAILICHUS

13

ITousarue 00 00péMme. OCHOBHEIE
CBOMCTBA 00BEMOB TEN

14

O0BEM IUIIMHpa, KOHYCa

15

O0bEM mapa 1 mIomaab chepsl

16

HO,Z[O6HLI€ TEJIa B IPOCTPAHCTBC.
CooTHOIICHUS MCXKIY IJI0IaaIMU




MOBEPXHOCTEH, 00bEMaMU TIOTOOHBIX
Tel

KonTtposneHas padora o remam "Tena

17 Bpamenus" u "O0bemsbl Ten"

18 BekTop Ha mIockocTu U B
MIPOCTPAHCTBE

19 CrnoxeHue U BBIYUTAaHUE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YHCIIO
Pasznoxenne BexkTopa 1o Tpém

21 HEKOMILTaHapHbIM BekTopam. [IpaBuiio
napajuiefenuneaa
Pemenwne 3amad, cCBI3aHHBIX C

22 NpUMEHEHUEM IIPABUII JIEHCTBHI ¢
BEKTOpaMu
[IpsimoyromnbpHas cuctemMa KOOpIuHaT B

23 npoctpanctee. KoopauHarsl BeKTopa.
[Ipocreiimme 3aja4u B KOOpAMHATAX

24 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHUE BEKTOPOB

o5 Brruncnenue yrioB Mexy NpsIMbIMU
Y TUIOCKOCTSIMHU

2 KoopauHaTHO-BEKTOPHBII METO MPH
pEeLIeHUN TEOMETPUYECKUX 3aa4
KonTponsHas paboTa o teme

27 "BeKTOpel U KOOpAUHATHI B

npoctpaHcTae”




28

[ToBTOpEHue, 0600IICHNE U
cucremaTn3anus 3HaHuii. OCHOBHBIE
¢burypsl, hakTel, TEOPEMBI Kypca
TUIAHUMETPUHU

29

[ToBTOpEeHue, 0600IIeHNE U
cucremaru3auus 3HaHui. OCHOBHBIE
¢burypsl, (akThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEeHUE, 0600IICHNE U
cucTeMaTu3anys 3HaHuHA. 3amaun
TJIAHUMETPUHU U METOJTBI UX PEIICHUS

31

[ToBTOpEeHue, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. 3agauu
TJIAHUMETPUHU ¥ METOJIBI UX PEIICHUS

32

[ToBTOpEeHue, 0600IICHNE 1
cucreMaru3anus 3HaHui. OCHOBHBIE
¢urypsl, GhakTel, TEOPEMBI Kypca
CTEPEOMETPUHU

33

HroroBas koHTpoJbHAs paboTa

34

[ToBTOpEHUE, 0000IICHNE 1
CHCTEMAaTU3aLMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIA YYEHUKA

[ToropenoB A.B. "T'eometpust. 10-11 knaccol. ba3oBblii 1 npopuIBHBINA

ypoBHU. YyeOuuk. ®I'OC"

METOANYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

1. 'eomerpus. Meroanueckue pekomenganuu. 10—11 knaccer : yueoO.
nocobue

2. B.I'. 3uB. Jlunaktudyeckue Mmatepuaisl 1o reometpun ais 10 kimacca. — M.
[Ipocsemienue.

3. B.I'. 3uB. /lumaktudyeckue MaTepuabl 1o reomeTpun ajs 11 kimacca. — M.
[Ipocsemienue.

4. b. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agauu o reomerpuu ajist 7 — 11
kiaccoB. — M.: IIpocBenieHue.

5. C.M. Caaksn, B.®. byry3os. U3yuenue reomerpuu B 10 — 11 knaccax:
Meronuueckue pekoMeHaanuu K yaeoOnuky. Kaura nist yunrens. — M.
[IpocsenieHue.

6. A.Il. Kucenes. Dnementapras reometpus. — M.: [IpocBemenue

7. Iloypounsie pa3zpabotku o reomerpun 10-11 xacc
(muddepenmupoannbrii moaxon) — OO0 «BAKO»

11t 00111e00pa3oBar. opranuzanuii / B. A. INanuummnaa. — M. :



[Ipocsemenue, 2017. — 102 c. : un. — ISBN 978-5-09-043034-0.
3emmsikoB A. H. 'eometpus B 11 kiacce : MeToqu4eckie peKOMEH AU K
yueOHuky A. B. [loropenosa : mocobue s yuurens. — 3-€ u3f., 10pad.
I'eomeTpus B 11 knacce - MeToauveckne peKOMEHIAINHU K TIPETIO1aBaHUTO

Kypca reoMeTpuu 1no yueoHomy nocod6buto A. B. Iloropenosa (3eMis1koB)

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

http://school-collection.edu.ru

http://wmolow.edu.ru

http://fcior.edu.ru

http://www.tmn.fio.ru/works/ IIpaBunbHble MHOTOIPAHHUKH: JTIOOOTBITHBIE
(aKThl, HCTOPHUS, IPUMEHEHHE

https://math-ege.sdamgia.ru

http://alexlarin.net IToaroroBka k 3xK3aMeHaM
http://www.kokch.kts.ru/cdo/ Tectuposanue online 5-11 kmaccer
http://www.fipi.ru/

http://www.ege.edu.ru/

http://www.edu.ru/index.php
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