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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JTUYHOCTHOTO W TO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYEHHS TeOMETPUH B HANpPABICHHH JIMYHOCTHOTO
pa3BUTHS OOydaromuxcsi, (GopMHUpOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEAIbHOTO0 M HICATBHOr0, XapaKTepe OTPaKeHHS
MaTEMaTUYECKOM HAayKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TakKe KayeCTB MBIIUICHUS, HEOOXOMUMBIX HJisi aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TaK Kak OOECIIEUYMBACT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YyUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS TPU PEIICHUH 33a7a4 €CTECTBEHHO-
HAyYHOTO ITMKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JacTSIX AEATENBHOCTH dYeloBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAaHCTBE — HEOOXOIMMOE YCIOBHUE €ro COIUaIbHOrO OBbITHS, (opMa
OTPaXCHUS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHuss  AeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSET pa3Hble BHUABI Y4eOHOW M TPYAOBOM JESATEIBHOCTH,
SBIIICTCS OJHUM W3 TMPO(PECCHOHAIFHO BAXKHBIX KA4eCTB, MOITOMY aKTyajbHa



3aja4a (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAIMPABICHUSIM.

Lens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00y4yeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JCUCTBUM,
cnenupUYHBIX T€OMETPUH, BOBMOXHOCTH YCHEIIHOr0 MPOI0JKEHNUS 00pa30BaHMs
M0 CTEIUATBLHOCTSIM, HE CBSA3aHHBIM C MPHUKIIAIHBIM UCTIOJIb30BaHUEM T'€OMETPHHU.

[Iporpamma no reomMeTpur Ha 0a30BOM YpOBHE TNpe/lHa3HauY€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE UCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopaszoBanus. Takum oOpa3zom, oOywaroluecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MATEeMAaTHYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JlajJbHEHIIEeM BO3HUKHET HEOOXOJIWMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHATBHON JEATEIHHOCTH.

JlocTkeHne 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISIIOTCS:

o (¢GopMHpOBaHME TIPEICTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

o (¢dopMHpOBaHUE TPEACTABICHHUS O MHOTOIPAaHHMKAX M TejaxX BpalleHUs
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX ONKCHIBATDH
Y U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIETO MHUPA;

« ¢opMHpOBaHHME YMEHHS paclo3HaBaTh Ha 4YEPTEKax, MOJEISIX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

e OBIJIaJICHWE METOJaMHU PEeIICHUsS 3a7a4 Ha MOCTPOCHUS HAa U300paKEHUAX
IPOCTPAHCTBEHHBIX (DUTYD;

o (¢dopMHpOBaHHWE YMEHHS OINEPUPOBATH OCHOBHBIMH TMOHSATHUSMHU O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHUE  AITOPUTMAMH  pEUIEHHWS  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHUE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
paccyXIeHusi B XOJle pEUIEHUs CTePEOMETPUYECKHX 3aJady U 3a7ad ¢
NPaKTUYECKUM COAEPKAHUEM;

e pa3BUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIHCKHUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS;

« (opMmupoBaHue (G yHKIIMOHAIBHOM rPaMOTHOCTH, peeBaHTHOU
FEOMETPUM: YMEHHUE pacClO3HABaTh IMPOSBICHUS TE€OMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX



CUTyalllUsIX W TPU HM3YYCHUU NPYTrUX YIeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMyIHUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO3/aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHSATh OCBOCHHBIN
TCOMETPUYCCKUI ammapaT Ui PeImIeHUs TMPAKTUKO-OPUECHTUPOBAHHBIX
3aJ1a4, HHTEPIIPETUPOBATH U OIICHUBATH MOJYICHHBIC PE3YIIbTATHI.

OTAMYUTENBFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCS BKJIIIOYEHUE B KYypC
CTEPEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, pellaeMblX Ha YpPOBHE
MHTYUTHUBHOTO MMO3HAHUA, U ONPEACIEHHBIM 00pa3oM OpraHu30BaHHas paboTa Hall
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJICHUS, CTUMYJIUPYET NMPOTEKAHNE MHTYUTUBHBIX IMPOIIECCOB, MOTHBUPYET K
JaabHEHIIeMy U3YUEHUIO TIPeIMETA.

[TpenmouTeHue oTAAETCS HATIATHO-KOHCTPYKTUBHOMY METOJy OOYYCHHS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEJIMETHO-
NPAKTUYCCKON JIeITeIbHOCTH. Pa3BHTHE NPOCTPAHCTBEHHBIX NPEJCTABICHUN Y
yYaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
co3JaHue  MPOCTPAHCTBEHHbIX 00pa3oB U  3a7a4y Ha  ONEpUpPOBAHHE
NpOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOW Ha
HaIJSIAHOCTh, & ONEPUpPOBaHHE OO0pa3oM — B YCIOBHUSIX OTBJICYEHUS OT
HATJISITHOCTH, MBICJICHHOTO U3MEHEHHS €r0 UCXOITHOTO COJIepKaHUSI.

OcHoBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpumn» B 10—11 knaccax:
«MHororpaHHukmn», «[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBE», «Tena BpalieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPaHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHUM
pacnpenensieTcss He TOJNBKO MO COJEp)KaTeIbHbIM JIMHUSAM, HO M IO TOoJaM
0o0ydeHHUs Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
OCBOGHUS paboyeil mporpamMMmbl, pacnpenelEHHbIM IO TroaaM OOy4eHHs,
CTPYKTYPHPOBAaHO TakKuM o0Opa3oM, 4YTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHATUSMU W HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYMATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKJIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YyYaroONIuXcs, pacliupss u
yrayonsis e€, 00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautcsa 2 yaca B Henesro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.

COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC



IIpsiMmble ¥ IVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE  TOHATHA  cTepeomeTpuu. Todka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUSA U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIINECs,
NapajyleJbHbIe YW CKpelluBarolmuecs npsMble. l[lapamienbHOCTs NpsAMBIX WU
IJIOCKOCTE B IPOCTPAHCTBE: IApaJICIIbHBIE IIPAMbIE B  IIPOCTPAHCTBE;
MAPAJIIENBHOCTh TPEX MPAMBIX; NAPAIUICIBHOCTh MPSIMOU U IUIOCKOCTU. YTJIBI C
COHANpPaBJICHHBIMA CTOPOHAMHU; YroJ MEXAYy NpSIMbIMH B IPOCTPAHCTBE.
ITapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IIJIOCKOCTH; CBOMCTBa
napajuleNibHbIX  miockocted. I[lpocreiiime mpocTpaHCTBEHHbIE (UTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaysiesenune; moCTpOeHuEe CeYeHHIA.

[lepneHAUKYIAPHOCTD NPSAMON M IUIOCKOCTH: NEPNEHAUKYJIIIPHBIE NIPSMBIE B
[IPOCTPAHCTBE, NPSAMBIE MapajuIeJIbHbIE W NEPHNEHIMKYISPHbIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsIMOH
NIEPIICHAUKYJISIPHON IIJIOCKOCTH. YTJbl B IIPOCTPAHCTBE: Yroj MEXAY IPSIMOU U
IUIOCKOCTBIO;  JABYIPAHHBIA  YroJI, JIMHEWHBIM Yroa JBYI'PaHHOIO  yrija.
IleprieHAUKYJISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  TUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYJISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
wiockocren. Teopema 0 TpEX NeprEeHAUKYIISIpax.

MHoOrorpaHHuKu

[ToHATHE MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHMKA, BBINYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yronpHas
npu3Ma; TpaHd U OCHOBAHHS MPHU3MBI; MPsMasi U HAKJIOHHAS MPU3MbI; OOKOBas U
IIOJTHAS IIOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajuiesnenunes u ero corcrsa. [Iupamupa: N-yronpHas nupamuia, TpaHd U
OCHOBaHHE MUPAMUJIBI;, OOKOBAs M TIOJTHAS IOBEPXHOCTH MUPAMUJIBI; PABUIIbHAS U
yced€HHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHbIe
MHOTOI'PaHHUKHU: MOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHUKA; IPaBUIbHAs IPU3Ma U
MpaBWIbHAsL THUpPaMUIA; NpPAaBWIbHAs TPEYrojabHas NUPAaMUIA W MPABUIIbHBIN
TeTpa’ap; KyO. IlpeacraBneHne O NPaBUIIBHBIX MHOTOTPaHHUKAX: OKTadIp,
noJieKka’ip u ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MUpaMyliaX, Mapajjiesienunenax,
MPaBUWJIBHBIX MHOTOTPAHHUKAX.

Beruncienne 9i€eMEHTOB MHOTOTPAHHHMKOB: p&Opa, JauaroHaid, YIJIbIL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHOW MOBEPXHOCTU MPSAMON MPU3MBI,
IJIOIIAlb OCHOBAaHWHM, TeopemMa O OOKOBOW IOBEPXHOCTU TMPSMOU TMPU3MBI.
[Inomans OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTU MPABWIBHOW MHUPAMUIBI,



TeopemMa o MmiIom@aau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUPaMUIBI, TTPU3MBI.

[logoOuble Tena B mpocTpaHcTBE. (COOTHONICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJL.

11 KJIACC

TeJia BpalueHus

Hunuuaapudeckast MMOBEPXHOCT, obOpazyroriue HAJTUHIPUYECKON
MOBEPXHOCTH, OCh UUJIWHIPUYECKON TOBEpXHOCTH. [lunuHAp: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3zyrolass W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHUE U BepIIMHA, 00pa3yrolas
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0Opa3yroIiue U BbICOTa; OCHOBAHUS M OOKOBAsi MOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUaMETp; IUIOMIAJb MOBEPXHOCTU CReEpBhl.
B3anmuoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelibHas IJI0OCKOCTh K cdepe;
10 b cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHHss U MHOTOTPAHHUKOB. MHOTOTrpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIMCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO Mapajuienenunena u ciuencrtsus u3 He€. OOBEM IMIMHIpA,
koHyca. O0OBEM 11apa u miomaasb chepsl.

[lono6ubie Tema B mpocTpaHcTBE. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

Ceuennss nwiMHApa (HapaJyieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miaockocTy U B pocTpaHcTBe. Cl0KeHUE U BBIYMTAHUE BEKTOPOB.
YMHOXkEHHE BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa MO TPEM HEKOMILJIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemeHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopaumnatel Bektopa. [Ipocreiimme 3amaun B
KOOpAMHATax. YTol Mexay BekTopamu. CKalipHOE TNPOU3BEIACHUE BEKTOPOB.
Boluncnenue yrioB MExy MPSMBIMU U IJIOCKOCTSIMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUHN T€OMETPUUYECKUX 3a/ay.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TPOrpaMMbl y4eOHOIro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON TpaKAaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHICKOrO Hapoja;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHWEM JIMYHOT'O BKJIAJ[a B IOCTPOEHHUE YCTONIMBOTO OYTYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nYecKoe BOCIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KU3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEKUM 3aHITHH U

OT/bIXA, peryisipHas duznyeckas aKTUBHOCTH); bu3nYecKoro
COBEPIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIbHOM
NEeATENbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHMEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOoPEeCCHOHATLHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAaNPaBIEHHOCTH.

IKO0J0rH4ecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyNIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATIBLHOMN
Cpelbl, OCO3HAHHEM TJ00AJBHOIO  XapakKTepa SKOJOTMYECKUX MpoOJieMm;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWM IJisd pelnieHus 3a7ad B
o0JlacTU OKpYyXarollel cpeapl, IUIAHUPOBAaHUS TOCTYNKOB M OLEHKH UX
BO3MO>KHBIX TTOCJICICTBUM VISl OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTHKWA, TOHUMaHUEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpPOW KakK CpEJACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIIECTBJIATh MPOCKTHYI) U HCCIEAOBATEIBCKYIO JESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIEe pe3yJIbTaThl OCBOEHUS MPOrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0OecneuuUBaOm
Gopmuposanue 0a308blIX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
Memo0O08  NO3HAHUSL — OKPYICanujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uUcce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBIIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHUECKHUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJICICHNs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCIpPUHHMATH, (OPMYIHPOBATH H  TPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHBIE W OTPHUIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIne;
YCIIOBHEIE;

e BBUIBIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBS3U U
npoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
mpemsiaraTh ~ KPUTEpUHM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIL;



JIeNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHU 110 aHAJIOTHH;
MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATh APIyMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNE AEMCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIIEIOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIME MPOTUBOpPEUHE, IpoOsIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SIBICHMS, TIPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXAy
00BEKTaMH, SIBJICHUSIMH, POIIECCaAMU;

CaMOCTOATENIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
POBEIEHHOTO HAOIIOAEHUS, MCCIIE0BAaHUSI, OLIEHUBATHh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IMpPOLIECCa, a TAKXKE BBIIBUTATh
NPEATIONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmanmei:

2)

BBISIBIIATH JeUIIUTHI HHDOpPMAIMK, NaHHBIX, HEOOXOJMMBIX IS OTBETa
Ha BOIIPOC U JIJISl PEUICHHUS 3a1a4H;
BBIOMpAaTh  HWHQOpPMAIMIO W3  HMCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,
CTPYKTYpHpOBaTh MH(MOpMAIUIO, IPEACTABIATh €€ B pa3InyHbIX (hopmax,
WLTIOCTPUPOBATH TPadUUECKU;
OIICHUBATh HaJEKHOCTh uHbopMaIuu o CaMOCTOSATEIHLHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanonvie  KoMMyHukamueHnwvle Oelicmsus,  obecneyugarom

chopMUPOBAHHOCMB COYUATBHBIX HABLIKOE 00YUAIOUIUXCAL.
Oo0menue:

BOCIIpUHUMAThL M (OPMYJIHUPOBATH CYXKJIEHUS B COOTBETCTBHUU C
YCIIOBUSIMU U LIENSAMU OOILEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pE€HHUS B YCTHBIX M NUCBMEHHBIX TEKCTaX, JaBaThb MOSCHEHUS IO
XOJly PELICHUS 3aa4i, KOMMEHTUPOBATh MOJYYECHHBIN PE3yJIbTaT;



B XOZi€ 00CYXACHHUS 3a7aBaTh BOIIPOCHI 110 CYIECTBY 00CYKAAEMON TEMBI,
po0JeMBbl, pelaeMoil 3ajaum, BbICKA3bIBATh MJI€H, HALIEJIEHHBIE HA MTOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKMBaTh Pa3ju4yve M CXOACTBO MO3MIMI; B
KOppPEKTHOU (hopme GOpMyITUpOBATH PA3HOTIACHS, CBOM BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCIIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJIEHUS C YYETOM 3314 MPE3EHTALMHN U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NpPEUMYIIEeCTBA  KOMaHAHOW  H
UHAUBUAYaTbHON paOOThI MPU PEeIIeHUH YUeOHbIX 3a/1a4; IPUHUMATD 11eJIb
COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OPraHU3alil0 COBMECTHOMU
paboThI, pacrpeaensaTh BUAbl padboT, J0roBapuBaThCs, 00CYKIaTh MPOLIECC
U pe3ysibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYNNOBBIX (hopMax paboThl (00CYKIeHusI, 0OMEH MHEHU,
«MO3TOBbI€ IITYPMbD» W HHBIC); BBINOJHATH CBOK 4YacThb pabOThl U
KOOPJIMHUPOBATH CBOM JEHCTBUSA C JPYTMMH YJ€HaAaMU KOMAaHJbI;
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pecynamuenwvie  Oeticmeus, obecneuusaiom

Gopmuposanue cMbiC108bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOE TUUHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4d, BEIOUPATh CIIOCO0 pelIeHHS
C Y4ETOM UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BOBMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YI4ETOM HOBOM
uH()OpPMAaIIHH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM IIO3HABATENIBHOW pEeQIeKCMU KaK OCO3HAHUSA
COBEPILIAEMBIX JIEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIIOCOOAMU CAaMONPOBEPKH, CAMOKOHTpPOJS Mpouecca U
pe3yJibTaTa pelIeHUs] MATEMAaTUYECKOW 3a/1a4H;

NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4i, BHOCUTb KOPPEKTHBBI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWICHHBIX OMIMOOK, BHISBICHHBIX TPYIHOCTEH;
OLICHUBAaTh COOTBETCTBUE pe3ysbTaTa LEJIH U YCIOBUSIM, OOBACHSITH
NPUYUHBI JTOCTHKECHUS WIM HEOOCTHIKECHUS PEe3yJIbTATOB JIESITEIBbHOCTH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC



OnepupoBaTh MOHATUAMU: TOUKA, PAMAs, INIOCKOCTb.

[IprMeHAT, aKCHOMBI CTEPEOMETPUU W CIICICTBUA W3 HHUX NIPU PEIUICHUU
r€OMETPUUYECKUX 3a]a4.

OnepupoBaTh NOHATHSIMHU: MAPAILICTBHOCTD U MEPHEHIUKYIISIPHOCTD MPSAMBIX
U MJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MNOHSATUSIMU: ABYTPaHHBIA Yroj, TpaHU JIBYTPAHHOTO Yrija,
pedpo ABYrpaHHOTO YIja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPaHHOIO yTiia.

OnepupoBaTh MOHATUSIMUA: MHOTOTPAHHUK, BBINYKIBIA W HEBBIMYKJIbIN
MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, MPABUJILHBIA MHOTOIPAHHHUK.

Pacno3naBaTh OCHOBHBIC BHUIBI MHOTOTPAHHUKOB (MHpaMujaa; TMpHU3Ma,
IPSMOYTOJIBHBIN TIapajuieNienure, Kyo0).

Knaccupunuposath MHOTOT'PaHHUKH, BBIOUpas OCHOBAaHHS TUIS
Knaccupukanuu  (BBIMYKJIBIE ¥ HEBBINYKJIBIE MHOTOTPAHHUKH; TPaBWIHHBIC
MHOTOTPAHHUKU; NPSIMbI€ U HAKJIOHHBIEC MPU3MbI, TapaJICICIUIICIbI).

OnepupoBaTh NOHATUAMU: CEKYIIasl TIIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHITUTIBI TOCTPOSHUS CEUCHU M, UCTIOIB3Ysl METO/I CEOB.

CTtpouth CceUeHMsI MHOTOTPAHHMKOB METOJIOM  CJIE€JOB,  BBIMOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBepxy, cOOKY, CHU3Y.

Pemiate 3a1aun Ha HaX0XJICHUE TEOMETPUUYCCKUX BEJIUYUH 10 00pa3iaM Wiu
ajJropuTMaM, IPUMEHSS HW3BECTHBIE AHAJIUTUYECKUE METOJbl MPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTUUYECKUX 3a7ad Ha BBIYMCICHHUE PACCTOSAHUN MEXIY IBYyMS
TOYKaMH, OT TOYKH JIO TMPsSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIUBAOIIUMUCS MPSIMBIMHU.

Pemrate 3a1aun Ha HaX0XKJACHUE TE€OMETPHUUYCCKUX BEIUYUH 110 00pa3laM Wiu
aaropuT™MaM, IPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOJbl IPU PELNICHUHU
CTAaHJAPTHBIX MATEMAaTHYECKHMX 3aJa4 Ha BBIYMCICHUE YIVIOB  MEXIY
CKPEIIUBAOIIUMHUCS TPSIMBIMH, MEXAY MNPSIMOM MW  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JBYTPAHHBIX YTJIOB.

Boraucnsate 00bEMBI M TUIOMIAAM TTOBEPXHOCTEM MHOTOTPAHHUKOB (TIpH3Ma,
nmMpaMuia) ¢ TNpUMEHEHHEM (OpMysl; BBIYUCIATH COOTHOIICHHS MEXKIY
IJIOIAISIMU TTIOBEPXHOCTEH, 00bEMaMH TTOT00OHBIX MHOTOTPaHHUKOB.

OnepupoBaTh TOHATHSMH: CHMMETPHUS B TMPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CUMMETPHUH; IIEHTP, OCh U TNIOCKOCTh CUMMETPHUHU (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTekKax U
PUCYHKaX.



[IpumeHsaTs reomeTpuueckue (aKThl I PELICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIAraloUX HECKOJIBKO I1aroB PEIICHUs, €CJIM YCIOBUS IPUMEHECHUS
3a/1aHbl B IBHOM (hopMme.

IIpuMmeHAT, mpocTeliuMe OporpaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

IIprBoauTH IpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PacIO3HABATh IPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

IIprMeHATh IONy4YEHHBIE 3HAHUSA Ha IIPAKTUKE: aHAIU3UPOBATH pPEaJbHbIC
CUTyallUM MW IIPUMEHATH HW3Y4YCHHBIE IMOHATHUS B IPOLIECCE IIOUCKA pELICHUS
MaTeMaTU4YeCKu C(HOPMYJIUPOBAHHOW MPOOJEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallUM Ha $A3bIKE TI'E€OMETPHUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpEM, arrapaTa anredpsl; pemaTh
[IPAKTUYECKUE 3a71a4H, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KJIACC

OnepupoBaTh MOHATHUAMH: IWIMHAPUYECKAs TOBEPXHOCTh, 0Opa3yrolue
UUAJMHIPUYECKOW  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON MOBEPXHOCTH, KOHYC; cpepuueckasi TOBEpXHOCTb.

PacnioznaBaTh Tena BpamieHus (LHJIMHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOYYESHHS TEJl BpaleHUSI.

KnaccuduimpoBath B3auMHOE pacroyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIAPOBOM CJI0i, OCHOBAaHUE IMIAPOBOrO CJOS, BBICOTA IIAPOBOIrO CJIOA;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IUIOIIAAM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy
OMMMCAaHHBIA OKOIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAILICHUS.

BBIYUCISATS COOTHOMICHUS MEXIY IUIOMIAJsMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N306paxkate m3ydaemble (PUTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: Bug cBEpXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPOIPETHPOBATH H MPeoOpa3oBbIBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.



BpINONHATE JE€UCTBHUS CHOKEHUS BEKTOPOB, BBIUYMTAHHUS BEKTOPOB U
YMHOKEHHS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaAatoT.

[IpuMeHATh TPaBUIIO NAPAJUIEIEITATIEA.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJd MEKIY
BEKTOPAMH, CKAISIPHOE MPOU3BECHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxonute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMH, CKaJspHOE MPOMU3BEACHUE, pacCKIaAblBaTh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHMHAT.

[IpumensTe reomeTpuueckue (aKThl AN PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIarOB PELIEHUS, €CIIU YCIOBUS NPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiimine reoMeTpUYECKHE 3a/layd Ha MNPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM aJIrOPUTMaM, MPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATHYECKUX 3a/1a4.

[IpuMeHAT, HpoCTEHIIME MPOrpaMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
KU3HH, pACIIO3HABATH NPOSABIECHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHbIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATH pPEAJIbHbBIC
CUTyallud W TPUMEHATh HU3YUYEHHBIE MOHATUS B IPOLECCE IOMCKA PEIICHUS
MaTEeMaTU4YeCKu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHM, HCCIENOBATh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM TE€OMETPUUIECKUX TIOHIATHI U TE€OpeM, amrmapara aareOpsl; penarh
MIPAKTUUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKIEHUEM T€OMETPUYECKUX BEJIUYKH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
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[TapannenbHOCTH
HpSIMBIX nu
MI0CKOCTEH

[lepnenukysapHOCT
b TIPSIMBIX U 12
IIJIOCKOCTEN

Yrael Mexay
MPSIMBIMU U 10 1
TUIOCKOCTSIMU

MHororpasHuku 11 1

OO0BEMBL
MHOTOTPaHHUKOB

IToBTOpEHME:
CEYEHMS, PACCTOSTHUS 4 1

U YTJIBI

OBIIEE KOJIMYECTBO
YACOB I10 68 5 0
[TPOI'PAMME

11 KIJACC

Kosn4yecTBo 4yacoB DJIeKTPOHHBbIE
HaumeHoBanme
Ne (ungposbie)
pa3iesioB U TeM Kontpoabubie | IlpakTuyeckue
Bcero oOpa3oBaTe/ibHbIE

0 0
NPOrpaMmsblI padoThI padoThI pecypebr

n/n

Tena Bpamenus 12

O0BEMEBI TEN 5 1

Bekrtopsl u
KOOP/JMHATHI B 10 1
MPOCTPAHCTBE

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3alHs
3HAaHUU

OBILEE
KOJIMYECTBO
YACOB 10
[TIPOT'PAMME

34 3 0

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

Tema ypoka ‘Konnqecnso 4acoB ‘ Hara ‘ DJIEeKTPOHHBbIE




n/

Bcer

KoHTpoJuabH
ble padoThI

IIpakTHYyeck
ue padoTsl

H3y4eH
ust

nugposbie
o0pa3oBaTe/ibH
ble pecypchl

OCHOBHBIE TIOHSATHS
CTCPEOMETPHH:
TOYKa, IpsAMasi,
TJIOCKOCT,
MIPOCTPAHCTBO.
[IpaBuiia
n300pakeHus Ha
pUCYHKaX:
n300pakeHUs
IUIOCKOCTEH,
MapauIebHBIX
MIPSIMBIX
(oTpe3koB),
CepeIMHBI OTpe3Ka

TTonsarus:
MepECEeKAIINECS
IJIOCKOCTH,
MepeCceKaroIImecs
npsmas u
IIOCKOCTh

IlonsaTHs:
MepeceKarIMnecs
IUIOCKOCTH,
MepeCceKaroIMNecs
npsiMast u
IUIOCKOCTh

3HaKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHUE
MHOTOTPaHHUKOB
Ha PUCYHKaXx, Ha
MIPOEKIIMOHHBIX
gepTexax

HauansHbie
CBE/IeHUs 0 KyOe U
nUpaMuJie, uxX
pa3BEPTKU U
Mojenu. CedeHus
MHOTOTPaHHUKOB

HauanrnHabie
CBE/IEHUS 0 KyOe U




MMpamMuie, uxX
Pa3BEPTKHU U

mozaenu. CeueHus
MHOTOTPaHHUKOB

ITousarue 06
AKCMOMAaTHYECKOM
MMOCTPOCHHUH
CTePCOMETPHH:
AKCHOMBI
CTEPCOMETPUH U
CJICOCTBUA U3 HUX

Ilousttne 00
aKCMOMATHYECKOM
MTOCTPOCHHUH
CTePEOMETPUH:
AKCHUOMBI
CTepEOMETPUHU U
CJICACTBUA U3 HUX

Ilousttre 00
aKCHMOMATHYECKOM
MTOCTPOCHHUH
CTePEOMETPHH:
AKCHOMBI
CTEPEOMETPUHU U
CIEACTBHS U3 HUX

10

Ilousarue 06
AKCHOMAaTHYECKOM
MMOCTPOCHHUH
CTEPEOMETPHUH:
AKCHOMBI
CTEPEOMETPUHU U
CHEACTBHS U3 HUX

11

Bzaumnuoe
pacIoJioKeHue
MPSMBIX B
MPOCTPAHCTBE:
MIEPECEKAOIIMNECH,
MapajyieabHbIE U
CKpEILLMBAOIINECS
MpsAMBIE

12

[TapamiensHOCTD
MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
rapajuieIbHbIE




IIpsIMBIE B
IIPOCTPAHCTBE;
[apaJUIeIbHOCTD
TPEX MPSAMBIX

13

[TapannensHOCTH
MPSIMBIX U
IUIOCKOCTEN B
MPOCTPAHCTBE:
[TapannensHOCTH
NpsIMOY U
MJI0CKOCTH

14

Vsl ¢
COHAIpaBJICHHBIMU
CTOpPOHAMHU

15

Yron mexnay
MPSIMBIMHA B
MPOCTPAHCTBE

16

Yron mexnay
MPSIMBIMHA B
MPOCTPAHCTBE

17

[TapannensHOCTH
IUIOCKOCTEH:
napajuieIbHbIe
ITIOCKOCTH

18

CBolicTBa
napajuieIbHbIX
IJIOCKOCTEN

19

[Ipocreitmme
MIPOCTPAHCTBEHHBIE
¢burypsl Ha
IJIOCKOCTH:
TeTpas’ap, Kyo,
napasuiesienumnes

20

ITocTtpoenue
CEeYeHUM

21

ITocTtpoenue
CEYEHUU

22

KoHnTtponpHas
paboTa o Teme
"IIpsimble 1
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapamiensHOCTB
HPSMBIX U
mIockocren"”




23

IlepnenukyisspHo
CTb IIPSIMOM U
IIJIOCKOCTH:
NIEPIEH UK YIIIPHBI
€ IpsIMbIE B
MIPOCTPAHCTBE

24

[Ipsimble
NapajIeIIbHBIC U
NIEPIEH UK YIIPHBI
€ K INIOCKOCTH

25

[Ipsimble
NapajuIeIIbHBIE U
MEPIEHIUKYIISIPHBI
€ K INIOCKOCTH

26

[Ipu3nak
MEPIEHIUKYISIPHOC
TH MPSAMOU U
IIJIOCKOCTH

27

[Ipu3nHak
MIEePIEeHIUKYIISIPHOC
TH IPSIMOUN U
IIJIOCKOCTH

28

Teopema o mpsiMoi
MEePIEeHANKYIISIPHO N
MJI0CKOCTH

29

Teopema o mpsimMoit
MePIEeHIUKYIAPHOMI
IJI0CKOCTH

30

Teopema o mpsimMoit
MePIEeHIUKYIAPHOMI
IJI0CKOCTH

31

[lepnienaukynsp u
HaKJIOHHbIE!
paccTosiHue OT
TOUKH JI0
IJIOCKOCTH,
paccTosiHuE OT
MIPSIMOM 110
IJIOCKOCTH

32

[epnienaukynsip u
HAaKJIOHHBIE!
paccTosiHuE OT
TOYKH JI0
IIJIOCKOCTH,
paccTosiHuE OT




IPSIMOM 110
IUIOCKOCTU

33

[lepnenpukyssp u
HAaKJIOHHBIE!
paccTosHUE OT
TOYKH 110
IIJIOCKOCTH,
paccTosHuE OT
HPsIMOM 110
IIJIOCKOCTH

34

[Iepnenaukynsip u
HAaKJIOHHBIE!
paccTosiHUE OT
TOYKH JI0
IIJI0CKOCTH,
paccTosHUE OT
MIPSIMOM 110
IIJIOCKOCTH

35

Vriue B
MPOCTPAHCTBE:
YIoJI MeXIY
NpAMOM 1
IUIOCKOCTBIO

36

JIByrpaHHbIi yroJ,
JIMHEMHBIN yron
JBYTPAHHOTO yTiia

37

JIByrpaHHbIi yroJ,
JIMHEHHBIN yromi

JIBYTPAHHOTO yTiia

38

[TepnienaukynsipHO
CTh INIOCKOCTEH:
MPU3HAK
MIePIEeHIUKYIIIPHOC
TH JABYX
IUIOCKOCTEH

39

[leprnienukynsapHO
CTb IIJIOCKOCTEH:
MpU3HAK
NEePIEHIUKYISIPHOC
TH JABYX
MJI0CKOCTEMN

40

[lepnenaukynspHo
CTb IIJIOCKOCTEH:
MpU3HAaK
MEePIEHIUKYISIPHOC




TH JIBYX
IJIOCKOCTEN

41

Teopema o Tpéx
MEPIEHINKYIIApax

42

Teopema o Tpéx
IEPIEHINKYIIApax

43

Teopema o Tpéx
MEPIEHINKYIIApax

44

Kontponbhas
paboTa 1mo TeMam
"[lepneHiuKynsipH
OCTh TIPSIMBIX U
miockocteil" u
"Vriasl MeXITy
MPSIMBIMU U
TJTOCKOCTSIMH"

45

IlousTtue
MHOTOTPpaHHUKa,
OCHOBHBIE
AJIEMEHTBI
MHOTOTpaHHUKA,
BBIITYKJIBIE U
HEBBIITYKJIbIE
MHOTOTPaHHUKH;
pa3BEpTKa
MHOTOTpaHHUKA

46

[Ipuzma: n-
yroJibHas IPU3Ma;
IPaHU ¥ OCHOBAaHUS
MIPU3MBI; IIpsIMasi U
HaKJIOHHAs
MIPU3MBI; OOKOBas U
MOJIHAs
MOBEPXHOCTh
TIPU3MBI

47

ITapannenenunen,
MIPSAAMOYTOJIbHBIN
rapajuienenuIen u
€ro CBOMCTBA

48

[upamupa: n-
yroJibHas
MUpaMua, TPaHu U
OCHOBaHHE
MUPAMUJIBI;
OOKOBas U ITOJHAS




IIOBEPXHOCTH
nrupaMuibl;
IIpaBUJIbHadg U
yCeUyEHHAs
nupamMua

49

[IpaBuibHBIE
MHOTOTPAaHHUKH:
MOHSTHE
MIPaBUIILHOTO
MHOTOTPaHHUKA;
MpaBUJIbHAS
npu3Ma u
IpaBUJIbHAS
MpamMuaa;
IpaBUJIbHAS
TpeyrojbHas
nupamuaa u
MIPaBUJIbHBIN
TeTpa’ip; Kyo

50

[IpencraBnenue o
ITPaBUJIBHBIX
MHOTOTPaHHUKAX:
OKTa’Ip,
NOJIEKadAp U
HKOCadp.

51

CummeTpus B
MIPOCTPAHCTBE:
CUMMETpPHS
OTHOCHUTEIBLHO
TOYKH, MPSIMOIA,
IJIOCKOCTH.
ONEeMEHTHI
CUMMETPHUH B
UpaMuax,
napajuiesenumeax,
MPaBUIILHBIX
MHOTOTpaHHUKAX

52

Brrunciaenue
9JIECMEHTOB
MHOTOTPaHHUKOB:
pEdpa, nuaroHanw,

yTJIbI

53

ITnomans 00KOBOI
MMOBEPXHOCTH U
OJHOU




IIOBEPXHOCTH
IIPSIMOM IIPU3MBI,
IIJIOIIAIb
OCHOBaHMI,
TeopeMa 0 OOKOBOM
MIOBEPXHOCTHU
MPSIMOM IIPU3MBI

54

[Tiomaas 60KOBOM
MMOBEPXHOCTH U
MTOBEPXHOCTH
MIPaBUIILHON
MTAPAMHU/IBI,
Teopema o
IUIomaau 00KoBOI
MTOBEPXHOCTH
YCEUEHHOM
TTAPAMHUJTBI

55

KontponbHas
pabora 1o Teme
"MHoOrorpaHHuKH"

56

TTousarue 00
00BéMe

57

O06bEM TMpaMuIBI

58

O06BEM TMpamMuIbI

59

O06BEM TMpamMuIbI

60

O06BEM TUpaMu bl

61

O06BEM TPU3MBI

62

O06BEM TPU3MBI

63

O06BEM TTPU3MBI

I I I I

64

KonTposbHas
pabora 1o Teme
"O6bEMBI
MHOTOI'PaHHUKOB"

65

IToBTOpEHME,
000011IEHNE
cucTeMaTu3alus
3HAHUM.
IToctpoenue
CEeYeHUl B
MHOTOTpaHHUKE

66

[ToBTOpEHue,
000011IEeHHE
CHCTEMaTH3aIus
3HAHUM.
Brruucnenue




PaCCTOSTHUM:
MEXKy IBYMs
TOYKaMH, OT TOYKH
J10 TIPSIMOM, OT
TOYKHU 110
IIJIOCKOCTH, MEXY
CKpELIMBAIOIINMUC
s IPSIMBIMU

67

Hrtorosas
KOHTPOJIbHAS
pabota

68

[ToBTOpEHME,
00001eHne
CHCTEeMaTH3aIIsI
3HAHHH.
Brranciaenue
YIJIOB: MEXKITY
CKPEIIMBAIOIIUMHUC
s IPSIMBIMU, MEXTY
MpsIMOM U
IUIOCKOCTBIO,
JIBYT'PaHHBIX YIJIOB,
YIJIOB MEXKY
IUIOCKOCTSIMH

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

68

11 KIJACC

Ne
n/
n

Koan4yecTBO 4acoB

Tema ypoka

Bcer

KonTpoasu
ble padoThI

IIpakT4yeck
e padoThbl

Jara
H3Yy4YeHHU
|

JJIeKTPOHHBbIE
nudposbie
oOpa3oBaTeJibH
ble pecypchl

Coepa u map:
LEHTp, PaaAnyC,
IHaMeTp;
TUTOIIA b
MIOBEPXHOCTHU
cepsl

Bzaumnoe
pacrnoyoxeHue
cdepsl u
TJTIOCKOCTH;




KacareJbHast
IUIOCKOCTD K
cdepe; mIomab
cepsl

N3ob6paxenune
cdepsl, 1mapa Ha
TUIOCKOCTH.
Ceuenus mapa

[nnmeapudecka
sl IOBEPXHOCTB,
obOpazyromue
HWIMHAPUYECKOU
IIOBEPXHOCTH,
0Ch
HWIMHAPUYECKOU
ITOBEPXHOCTH

Hunmuaap:
OCHOBAHUS U
OoKoBast
MTOBEPXHOCTb,
oOpasyromas u
OCb; IJIOIIAb
OOKOBOM 1
MOJTHOM
MTOBEPXHOCTH

N3obpaxenue
UWIMHApA Ha
IJIOCKOCTH.
Pa3BépTka
UWIHH]IPA.
CeueHnus
UWIHHIpA
(TI0CKOCTHIO,
napasiebHON
W
MePIEeHIUKYIISAPH
o#1 ocH
HWIHH]IPA)

Konnueckas
MTOBEPXHOCTb,
oOpazytomue
KOHHUYECKOM
MMOBEPXHOCTH,
OCh M BEpPILIMHA
KOHHUYECKOM




MMOBEPXHOCTH

Konyc:
OCHOBaHUE U
BEpIIMHA,
oOpa3yrommas u
OCh; IUIOMAb
OOKOBOH 1
MOJIHOM
MMOBEPXHOCTH

Y ceu€Hubrit
KOHYC:
obOpazyromue u
BBICOTA;
OCHOBAHMS U
OokoBas
MTOBEPXHOCTh

10

N3o06paxenue
KOHyca Ha
MJIOCKOCTH.
Pa3BépTka
konyca. CeueHust
KOHYyca
(TI0CKOCTHIO,
napajieaIbHON
OCHOBAaHHUIO, 1
IJI0CKOCTBIO,
MPOXOSIIEH
4yepe3 BEePIIUHY)

11

KomOunamnus ten
BpAICHUS U
MHOTOTPaHHUKOB

12

MHororpaHHUK,
OIIMCaHHBII
0K0JI0 chepsl;
chepa,
BIIMCAHHAs B
MHOTOTpaHHUK
WJIU B TEJIO
BpaIlIeHUS

13

ITousarue 06
o0BEMeE.
OCHOBHBIE
CBOIicTBa
00BLEMOB Tell

14

O0BéM




HWIMHAPA,
KOHYcCa

15

O0BeM mapa u
mwomaab cheps

16

ITomoOHbIE Tena
B IIPOCTPAHCTBE.
CooTHOIICHUS
MEXITY
[JIOIAIMH
MMOBEPXHOCTEN,
o0BéMaMu
MOJOOHBIX TE

17

KontponbHas
paboTa 1Mo TeMam
"Tena
BpaleHus" u
"O06BemsbI Ten"

18

Bekrtop Ha
IUTOCKOCTH U B
MPOCTPAHCTBE

19

CrnoxxeHue u
BEIUMTAHUE
BEKTOPOB

20

VYMHOXEHHE
BEKTOpA Ha
4UCIIO

21

Pasznoxenue
BEKTOPA IO TPEM
HEKOMIUTaHAPHBI
M BEKTOPAM.
[IpaBuio
napajuieJenumney
a

22

Pemenue 3anau,
CBSI3aHHBIX C
MPUMEHEHUEM
MIpaBUIl
JIeHCTBUI C
BEKTOPaMH

23

[IpssMoyronpHas
cucremMa
KOOpJMHAT B
IIPOCTPAHCTBE.
Koopaunatst
BEKTODA.




IIpocreimme
3a/1a4y B
KOOpAMHATaX

24

Yron mexny
BEKTOPAMH.
CkansipHoe
MIPOU3BE/ICHUE
BEKTOPOB

25

Breraucnenne
YIJIOB MEXKTY
HpSIMI)IMI/I nu

TIOCKOCTSIMU

26

KoopnnnatHo-
BEKTOPHBIN
METO/1 IpH
pelieHuu
TreOMETPHYECKUX
3a1a4

27

KontponbHas
pabora 1mo Teme
"Bektopsl u
KOOpPJIMHATHI B
npocrpanctae"

28

[ToBTOpEHME,
00001IeHNE 1
CHCTEMAaTH3alH
3HAHHH.
OCHOBHBIC
¢urypsl, GpakThl,
TEOPEMBI Kypca
IJIAHUMETPUHU

29

IToBTOpEHME,
000011eHE U
CHCTEMATHU3aLIH
3HAHHH.
OCHOBHBIC
¢burypsl, GhakTsl,
TEOpEeMBI Kypca
TJIAaHUMETPU U

30

[ToBTOpEHue,
00001IeHHE U
CHCTEMATH3aIIH
3HaHW#. 3amaun
TJTAHUMETPUHU U
METOIBI UX




peLeHus

[ToBTOpEHuUE,
000011IeHNE U
cHUCTeMaTH3alUs
31 3HaHMH. 3amaun 1
TUIAHUMETPUH |
METO/IBI UX
pelIeHus

[ToBTOpEHME,
00001eHNE 1
CUCTEMaTH3aITUs
3HAHUM.

2 1
3 OCHOBHBIE

¢burypsl, GakTsl,
TEOpPEMBI Kypca

CTEPEOMETPUHU
Hrorosas
33 | KOHTpOJIbHAsS 1 1
pabota
[ToBTOpEHME,
34 00001eHne u 1
cUcTeMaTu3aIus
3HaHUH
OBUIEE
KOJIMYECTBO
YACOB I10 34 3 0
[TPOI'PAMME

YYEBHO-METOUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Maremaruka: anre6pa u Hayajaa MaTeMaTHYECKOTO aHalln3a, TEOMETPHSI.
I'eometpus, 10-11 xknmaccwr/ Atanacsa JI.C., byty3os B.®., Kanomies C.b. u

npyrue, AkimonepHoe oduectBo «M3narenscTBo «lIpocBemienue»

METOAUYECKHE MATEPHAJIbBI JJIS1 YUUTEJIA




JUIAKTUYECKHUE MATEPHUAJIBI [1O 'TEOMETPUH 10 KJITACC b.I'.31B
Bonrsuckuii B.I'. Beimykiible MHOTOYTOJIBHUKY U MHOTOTpaHHUKH. / B.I".

bonrsauckuii, 1.M. froom // MaremaTtuka B mkoie. - 1966. - Ne 3.

7. bontaackuii B.I'. Onemenrtapuas reomerpusi: Ku. qis yuurens. / B.T.

bonTsauckuii. - M.: [Ipocsemenue, 1985. - 320 c.

8. Becenosckuii C.b. Jlunaktuueckue MaTepualbl o reomerpuu a4 11 knacca.

/ C.b. Becenorckuii, B.Jl. PsOuunnckas. - M.: [Ipocsemienue, 1998. - 96 c.

9. I'maroneB H.A. I'eomerpusi: Crepeometpusi. / H.A. I'marones, A.A. ['narones.

- M.: Yuniearus, 1958.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET
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