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HOACHUTEJBHASA 3AIIMCKA

PabGouass mporpamma yueOHOTO Kypca «l'eomerpusi» 0a30BOTO ypOBHS IS
obOyuaroruxcst 10 —11 xmaccoB pa3zpaborana Ha ocHOBe DenepabHOTO TOCYIapCTBEHHOTO
00pa30BaTeNbHOrO0 CTaHJAApTa CpenHero oOIero oOpa3oBaHHs, ¢ yYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, MPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATULIUN
poccuiickoro obOpazoBaHus. Peanmuzammst nporpaMmbl  00eCI€YMBAET  OBJIAJICHHE
KJIIOUYEBBIMA ~ KOMIIETCHLIUSIMH, COCTaBIISIIOIIMMHU ~ OCHOBY JUJII  CaMOpPAa3BUTUSL U
HEMPEPHIBHOTO  00pa3oBaHUs, LEJIOCTHOCTh  OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U
MM03HABATEJILHOTO PAa3BUTHS JIMYHOCTH O0yYAOUTUXCSL.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TreéoMETpUM Ha YpOBHE CpPEAHEro oOLIero oopa3oBaHUs
00yCJIOBJIEHA MMPAKTUYECKON 3HAUMMOCTBIO METANPEAMETHBIX U NMPEAMETHBIX PE3YJIbTaTOB
oOyueHUsT TEOMETPUU B HANPABIECHUU JIMYHOCTHOTO PA3BUTUS  OOydarommxcs,
dbopmupoBanus (PYHKIIMOHAIBHOW MAaTEeMAaTHYE€CKOW TpaMOTHOCTH, HU3YYEHHUS JPYTrHX
y4eOHbIX JHCUMIUIMH. Pa3Buthe y oOydarouuxcsi NpaBWIbHBIX MPEACTABICHUA O
CYLIHOCTH U MPOUCXOKJIECHUU F€OMETPUUYECKUX aOCTPaKUUH, COOTHOIIEHUH PEabHOTO U
UJICAUTBHOTO, XAPAKTEPE OTPAXKEHUS MATEMATUYECKOM HAYKOM SBJICHHUM W MPOLECCOB
pealbHOr0 MHUpAa, MECTE TE€OMETPUM B CHCTEME HAyK M POJM MaTeMaTHYECKOIro
MOJIETUPOBAaHUSI B HAyYHOM IIO3HAHMM W B MpPaKTHUKE CIOCOOCTBYET (HOPMUPOBAHUIO
HAyYHOTO MMPOBO33PEHMSI yHalUXCs, a TAKKE KaueCTB MBIIUICHHS, HEOOXOIUMBIX IS
aJanTaiy B COBpEMEHHOM OOIIIEeCTBE.

I'eometpus siBNsieTCa OJHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs, TaK Kak oOOECIeYrnBaeT BO3MOXXHOCTb W3YYEHUs Kak JUCUUILIUH
€CTECTBEHHO-HAYYHO! HAIPABICHHOCTH, TAK U TYMAaHUTapPHOM.

Jlormueckoe  MbllIUIEHHE, (QOpMHUpyeMOe TpU  HU3YYEHHH  OOydYarolUMUCS
MOHATUHHBIX OCHOB T€OMETPUU U MOCTPOEHUU LEMOYKH JIOTHYECKUX YTBEPKIECHUHN B X0/1€
pelIeHUs] TEOMETPUYECKUX 3aJad, YMEHHME BBIIBUIAaTb M ONPOBEPraTh TUIIOTE3BI
HEIOCPEJICTBEHHO MCIOJIB3YIOTCS IIPU PELIEHUM 3a]1a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHue OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO pOJIb BO BCEX
00JacTsAX JeATeIbHOCTH 4enoBeka. OpueHTalus 4esloBeKa BO BPEMEHU M MPOCTPAHCTBE
— HEO0OXOAMMOE YCJIOBHUE €ro COLMAIbHOrO ObITHA, (POpMa OTPAKEHHS] OKPYKAIOLIErO
MHUpa, YCIOBUE YCICIIHOTO MO3HAHUS M aKTUBHOTO MpeoOpa3oBaHUs ACHCTBUTEIHLHOCTH.
OnepupoBaHne MPOCTPAHCTBEHHBIMU OOpa3amMu OOBEAWHSET pa3HbIe BHUIBI YUCOHOU W
TPYJAOBOM MAESITENBHOCTH, SIBJISETCS OAHUM W3 TNPOQPECCHOHANIBHO BaXXKHBIX KauecTB,
MO3TOMY aKTyajbHa 3aj7ada (QopMUpOBaHUS Yy OOYYAOMIMXCA MPOCTPAHCTBEHHOI'O



MBIIUICHUS KaK Pa3HOBUIHOCTH OOPA3HOTO MBINIJICHUSI — CYIIECTBEHHOTO KOMITOHEHTA B
MOATOTOBKE K MPAKTHUECKOU AEATETLHOCTH 110 MHOTUM HAIMPABICHUSIM.

Llens ocBoeHus mporpammbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
o0yueHuss — o01ieodpa3oBaTeIbHOE U OOIICKYIbTYPHOE Pa3BUTHE OOYYAIOIIUXCS 4Yepes
o0OecrieueHUEe BO3MOXKHOCTUM MPUOOPETEHUsST M  HUCIOJIb30BAaHUS CUCTEMATHYECKHUX
r€OMETPUYECKUX 3HAHUM W JEWUCTBUH, CHEeUU(DUYHBIX TEOMETPUH, BO3MOKHOCTHU
YCHEUIHOTO MPOAOJDKEHUSI O0pa3oBaHUs M0 CHEHHAIBHOCTSIM, HE CBSI3aHHBIM C
MPUKJIATHBIM UCIIOH30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM ypOBHE MpeIHAa3HA4YEHA I 00y4YaroIIHUXCs
CpeIlHE! IIKOJbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUN Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanusa. Takum o0pa3om, oOydaroniuecss Ha 0a30BOM YpPOBHE JOJHKHBI
OCBOMUTH OOIME€ MaTEeMaTHYECKHWE YMEHHsI, CBSI3aHHBIE CO CIECHU(PUKON TEOMETPUH U
HEOOXOJIMMbIC Ui JKU3HM B COBpPEMEHHOM oOmiectBe. Kpome 3TOro, OHM HUMEIOT
BO3MOXXHOCTh HM3Y4YUTh T'E€OMETpHUI0 Oojiee TIyOOKO, €CiM B JaJbHEHIIEM BO3HUKHET
HEOOXOAMMOCTh B TEOMETPHUCCKUX 3HAHUAX B TIPO(HECCHOHATBLHOM IEeATeTLHOCTH.

JlocTmKeHHue  1eJd  OCBOCHHMS  IpOrpaMMbl  OOECIIEUMBAETCS  pElICHUEM
COOTBETCTBYIOIHUX 3a/au. [IpuopuTeTHBIMU 3a/layaMu OCBOEHHS Kypca «l eomeTpun» Ha
6a3zoBoM ypoBHe B 10—11 kmaccax sBJISIFOTCS:

e (opMupoBaHUE TMPEACTABICHHUS O TE€OMETPUH KaK YaCTH MHUPOBOU KYJIbTYpbl U

OCO3HaHME €€ B3aUMOCBSI3U C OKPYXKAIOIUM MUPOM;

e (opMupoBaHUE TPEACTABICHUS O MHOTOTPAHHHMKAX M TeJIax BpaIleHHS KaK O
BOKHEHIITMX MaTEMaTHYCCKUX MOJEIAX, IMO3BOJISIONINX OIKMCHIBATh M U3YyYaTh
pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHuE yMEHHS PACIIO3HABATH HA YEPTEkKaAX, MOJIEISIX U B pEalbHOM MHUPE
MHOTOTPaHHUKH U TeJla BPaICHUS;

e OBJAJICHUE METOJAMH pEIICHHUS 3a]ad Ha TMOCTPOCHUS Ha HU300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHHS OIEPUPOBATH OCHOBHBIMU MOHATHUSMH O MHOTOTpaHHHUKaX
U TeJIaxX BpallCHHs ¥ X OCHOBHBIMU CBOHCTBAMH,

e OBJIAQJICHUEC AJITOPUTMAaMH PEIICHHUS OCHOBHBIX THIIOB 3a/aad; (OPMHpPOBAHUC
YMEHUS TPOBOJUTH HECIOXKHBIE JTOKA3aTEIbHBIC PACCYXKICHUS B XOJE PCIICHUS
CTEPEOMETPUIECCKUX 3a7[a9 U 33/1a4 C PAKTUIECKUM COJICPIKAHUEM;

e pa3BUTHE HWHTEJUICKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH OO0ydYarommxcs,
MMO3HABATEIIbHOW aKTUBHOCTH, WCCJIEIOBATEILCKUX YMEHUW, KPUTHYHOCTH
MBIIILJICHUS;

e (QopMupoBanue (QYHKIMOHAIBLHON TPAMOTHOCTH, PpEJIEBAHTHONM T'€OMETPUHU:
YMEHHUE paClo3HaBaTh IMPOSIBICHUS TE€OMETPUUYECKUX TMOHATHI, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHbIX KU3HEHHBIX CUTYyalUAX U MPU U3YUYECHUU JIPYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCHUMOCTE H  3aKOHOMEPHOCTEH,



(dbopMyIMpOBaTh MX Ha S3BIKE TEOMETPUU U CO3/IaBaTh T€OMETPUUECKUE MOJIEIH,
MIPUMEHSTh OCBOCHHBIM T'€OMETPUYECKHM ammapar g PelIeHUs MNPaKTUKO-
OpPUEHTUPOBAHHBIX 3aJa4y, HHTEPOPETUPOBaTh M OLEHUBATH MOJYYEHHBIE
pEe3ybTaTHhI.

OTnuuuTenbHOM  OCOOCHHOCTBIO TPOrPaMMbl  SIBJSIETCS  BKJIIOYEHHE B  KYypC
CTEpEOMETPUU B HAYaJle €ro H3y4YeHHs 3aj]ay, pellaeMblX Ha YPOBHE HHTYUTHUBHOTO
MO3HAHUS, W ONpeneN€HHBIM 00pa3oM OpraHW30BaHHAs paboTa HAX HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET
MPOTEKAHUE HWHTYUTUBHBIX TMPOIECCOB, MOTHUBUPYET K JaJbHEHIIEMY HW3YYCHHIO
npeaMera.

[Ipeanourenue oTAAETCS HAMISIIHO-KOHCTPYKTUBHOMY METONY OOY4YeHHUs, TO €CTb
TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTD MPEIMETHO-IIPAKTUYECKOM
neATeNbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX MPEJACTABICHUN Yy Yydalluxcsi B Kypce
CTEPEOMETPUHU MPOBOJAUTCSA 3a CUET PEIICHMs 3aJad Ha CO3/IaHHE MPOCTPAHCTBEHHBIX
00pa3oB M 3ajlad Ha ONEPUPOBAHUE MPOCTPaHCTBEHHbIMU oOpazamu. Coznanue obOpasa
MIPOBOJIUTCA C OINOPOM HA HAIJAIHOCTh, a ONEpPHUpPOBaHHME OOpa3oM — B YCIOBHUAX
OTBJICYEHUS OT HATJISIIHOCTH, MBICIIEHHOTO U3MEHEHUS €70 UCXOTHOTO COAEP KaHUS.

OcHoBHBIE copaepkarenbHble JUHUUA Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanHukm», «lIpssMple W IUIOCKOCTM B IPOCTPAaHCTBE», «Tena BpalleHUs»,
«BeKToppl M KOOpAMHATBI B MNPOCTpaHCTBE». DOPMHUPOBAHUE JIOTUYECKUX YMEHHUU
pacrpenenseTcss He TOJBKO MO COJiepkKaTeIbHbIM JIMHUSIM, HO U MO ToJaM oOy4YeHUs Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHusl.

Coneprxanue o0pa3oBaHMsl, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIHTATAM OCBOEHUS
pabouei mporpamMMbl, pacrpeei€HHbIM M0 TojlaM O0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJIAJICHUE T€OMETPUUECKUMU MOHSATUSIMH M HAaBBIKAMH OCYIIECTBIISIOCH
MOCJIEIOBATEIbHO M TOCTYMAaTeNIbHO, C COOJIOJIEHUEM MPHUHIMIA TPEEMCTBEHHOCTH,
9TOOBI HOBBIC 3HAHHS BKJIIOYAIHMCH B OOIIYI0 CHCTEMY I€OMETPHUYECKHX MpPE/ICTaBICHUN
00yyJaroImuxcsl, paciupss v yrinyossis e€, oopa3yst IPOYHbIE MHOKECTBEHHBIE CBSI3HU.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenue reometpun oTBOoaMTCS 2 yaca B Heznemro B 10 kinacce u 1 yac B Hexento
B 11 kyacce, Bcero 3a qBa roga ooydenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUA CTEPEOMETpUM. Touka, mpsmasi, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTHE 00 AKCMOMATUYECKOM MOCTPOEHUU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHoe  pacnosokeHue  NpsAMBIX B NIPOCTPAHCTBE:  IE€pPECEKaroIIuecs,
napajuielibHbIe M CKpEeIIUBaroIuecs npsMbie. [lapaiienbHOCTh NPSIMBIX M IUIOCKOCTEN B
IIPOCTPAHCTBE: IapajuIeIbHbIE IIPSMBIE B IIPOCTPAHCTBE; MAPALICIBHOCTh TPEX IPSAMBIX;
[1apajuIeJIbBHOCTh IIPSAMOM U IUIOCKOCTHU. YTIIBI C COHAIIPABJICHHBIMU CTOPOHAMM; YIOJ
MEXIy IMpsAMBIMM B MNpocTpaHCTBE. IlapasuieNbHOCTH IIIIOCKOCTEH: NapajuleibHbIC
IJIOCKOCTH; CBOWCTBA MapaJUIeNbHBIX IUIOCKOCTeW. [Ipocrelimme mpoCTpaHCTBEHHbIE
(urypsl Ha IJIOCKOCTH: TETPA3p, KyO, mapajuiesenuIie]; MOCTPOEHUE CEUCHHM.

[leprieHIUKYISIPHOCTh MPSAMOM M IUIOCKOCTH: TEPIEHANKYISIPHBIE IMPSMbIE B
IIPOCTPAHCTBE, IPSAMBIC NApajuIeJIbHbIE W NEPHEHIUKYISAPHBIE K IUIOCKOCTH, IPU3HAK
IIEPIICHIUKYJIAPHOCTH MPSMOU U IUIOCKOCTH, TEOpEeMa O MPSAMOM NEPHEHIUKYIAPHON
IJIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXIY NPSMOW M IUJIOCKOCTBIO; JIBYTPAHHBIN
YIoJl, JIJAHEHMHBIN YroJl ABYIpaHHOro yria. [lepnenaukymnsap U HakJIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSHHE OT MPSIMOW A0 IUIOCKOCTH, MPOEKIUs (PUTIYypbl Ha
IJIOCKOCTh. [leprneHauKyIsIpHOCTh IUIOCKOCTEN: MPHU3HAK MEPIEHANKYISIPHOCTH JIBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISpax.

MHOrorpaHHUKHU

IloHATHE MHOIrOrpaHHHKAa, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHHKA, BBIIIYKIIBIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrompHas npusma;
rpaHd ¥ OCHOBaHHs TNPU3MBI; NpsAMas U HAKJIOHHAs MPHU3MbI; OOKOBas M MOJIHAs
MMOBEPXHOCTh Mpu3Mbl. [lapamnenenunesn, npsAMOYTOJBHBIA MApAJJIENENUIIE] W €T0
cBoiicTBa. [lupamuaa: N-yroyipHas nupaMuja, rpaHd U OCHOBAaHUE MUPAMUJIbI; OOKOBas U
MOJHAasl TMOBEPXHOCTh NHUPAaMUJIbl; TNpPaBWIbHAA M YyCEYEHHAs IUpaMUla. OJEMEHTHI
npu3mMbl W nupamuabpl. [IpaBuibHblE MHOTOTPDAHHUKH: IOHATHE  IPABUIBHOTO
MHOT'OIPAHHMKA; [TPAaBUJIbHAS NPU3Ma U NPABUIbHAS UPAMUAQ; IPABUIIbHAS TPEYTOJIbHas
nupaMMa W OpaBWIBHBIA  TeTpadnp; kyO. IlpencraBnenne o0  OpaBUIIBHBIX
MHOTOIPAaHHHMKAX: OKTa’J1p, NOAEKa’ap U nkocasap. CeueHus Npu3Mbl U MUPaAMUBIL.

CummMeTpus B IPOCTPAHCTBE: CHMMETPUS OTHOCUTEIIBHO TOYKH, IPSAMOM, INIOCKOCTH.
DJIEMEHTBhl CHMMETPHUH B IUpAMUIAX, MAPAJUIETECIUIIEIaX, TPABUIbHBIX MHOTOTPAHHUKAX.

Bbluucienue 351€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [linomans
OOKOBOI MOBEPXHOCTU M MOJHOM MOBEPXHOCTU MPSIMOM MPHU3MBI, TUIOLIAAL OCHOBAHUI,
TeopemMa 0 OOKOBOH MOBEPXHOCTU TpsiMOM Tpu3Mbl. [Lmomrans GOKOBOM MOBEPXHOCTH U



MOBEPXHOCTH TPABWIBHOW THPAMHIBI, TEOpeMa O IUIOMIAd YCEUEHHON MMHUPAMUIBI.
[Tonsitue 06 06bEMe. OOBEM TUPAMUIBI, TPU3MBI.

ITono6nbIe Tena B mpocTpancTBe. COOTHOLICHHS MEXTY IUIOMIAASIMUA TTOBEPXHOCTEM,
00BéMaMu ITOAOOHBIX TEIL.

11 KJTACC

Tena Bpamenus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yoIINe UUIUHAPUYECKON MOBEPXHOCTH, OCh
MUIMHAPUYECKON moBepxHOCTH. Llunmuuap: ocHoBaHuss U OOKOBask TMOBEPXHOCTb,
oOpa3ymolas 1 oCb; IJIOLAaAb OOKOBOW U MOJHON OBEPXHOCTH.

Konunueckas moBepxHOCTbh, 00pa3yIoLe KOHUYECKOW MOBEPXHOCTH, OCh U BEPILKHA
KOHMYECKoW noBepxHOCTH. KoHyc: ocHOBaHuME U BepllMHa, 00pa3yromiasi U OCh; IIIOIA/b
OOKOBOM U MOJIHOM MOBEPXHOCTHU. Y CEUEHHBI KOHYC: 00pa3ylolue U BbICOTa; OCHOBaHUS
1 OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, JuaMerp; Iomaab TOBEpXHOCTH cdepbl. B3aumuoe
pacnosoxeHue cepsl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; Tiomab chepsl.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka mMuIMH]Ipa 1 KOHYCA.

KomMOunHanuu ten BpaiieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBINA OKOJIO
cdepsl; cdepa, BMCaHHAs] B MHOTOTPAHHUK, WU TEJIO BpaICHUSI.

[Toustue 00 o006BEMe. OcHOBHBIE CBOMCTBA O0BEMOB Teil. TeopemMa 00 0OBEME
MPSMOYTOJIBHOTO TapajuleNienunena v cieactsus u3 Heé. OO0OBEM HMIMHIpa, KOHYCA.
O06BEM mapa u iomaab cepsol.

[TogoOHbIe Tena B mpocTpancTBe. COOTHOLIEHUSI MEXTY IIJIOMAIMU TOBEPXHOCTEMH,
00BbEMaMu MOAOOHBIX TEN.

Ceuenus mwmHapa (mapauieIbHO W TEPHEHAUKYISPHO OCH), CEYSHHS KOHyca
(mapasnierbHOE OCHOBAHUIO U IPOXOIAIIEE YEPE3 BEPIUNHY ), CEUEHHUS 1Iapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockocth M B mpocTpaHcTBe. ClOXKEHUWE U BbIUUTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YMCHO. PasmoxeHue BekTopa Mo TpPEM HEKOMILIAHAPHBIM
BekTopaM. lIpaBuno mapamnenenunena. Pemienuwe 3anay, CBSA3aHHBIX C NMPUMEHEHUEM
MpaBuJl JCUCTBUM C BeKkTOopamu. [IpsiMOyrosibHas cucrema KOOpAWHAT B IPOCTPAHCTBE.
Koopnunater BekTopa. Ilpocreimue 3amaun B KOOpAWHATaX. YTOJ MEXKIAY BEKTOPAMMU.
CkansipHoe TMpPOU3BEJCHUE BEKTOPOB. BpIUMClIeHHE YIVIOB MEXAYy MOPSIMBIMA U
IJI0CKOCTSAMH. KOOpIMHATHO-BEKTOPHBIN METO/ MPU PELIEHUHA T€OMETPUUYECKUX 3a7ay.



IHINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yNbTaThl  OCBOEHHUS  MPOrpaMMbl  y4eOHOro  mpeaMera
«MareMaTrka» XapakTepU3yrOTC:

I'paxxpanckoe BocMTaHKE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON TMO3UIMHA OOYYAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO UIEHA POCCHUUCKOTO OOIIeCcTBa, MPEACTABICHHEM O MaTEMaTHYECKHUX
OCHOBaxX ()YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SIBICHUH, MPOUEAYP TPaXTaHCKOTO
oOmecTBa (BBIOOPBI, OMPOCHI M TMp.), YMEHHEM B3aUMOJCHCTBOBATh C COLMAJILHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAUCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHCKOM TpakAaHCKOW HWJEHTUYHOCTHU, YBAXKEHHUS K
MPOUIIOMY W HACTOSAIIEMY POCCHMCKOM MAaTEMAaTHUKH, LEHHOCTHBIM OTHOIIEHHUEM K
JOCTHKECHUSAM POCCUUCKUX MATEMaTUKOB M POCCUMCKOM MaTEMAaTUYECKOM IIKOJBI, K
UCIIOJIb30BAHUIO ITUX JIOCTHKEHUHN B APYTUX HAYKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHMEM JIYXOBHBIX IIEHHOCTEH POCCHUMCKOr0 Hapojaa; CcHopMUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAHUSA, OSTUYECKOIO IIOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM
MIPUMEHCHUEM JOCTMKEHUM HAyKHM M JESATEIbHOCTHIO YUYEHOrO; OCO3HAHHUEM JIMYHOTO
BKJIaJla B IOCTPOCHUE YCTOMUMUBOTO OYIYIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKIKOYAs OSCTETUKY MaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHHUM, PaCcCY>KIEHUHN; BOCHPHUHUMYHUBOCTHIO K
MaTeMaTUYECKUM acCIleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HMHTEpecax
3I0pOBOTO M 0Oe30macHOTO o0pasza »KW3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO  (370pOBOE MHUTaHWE, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATUM U  OTHbBIXA,
peryispHas ¢u3ndecKas akTUBHOCTD); (PU3UUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIIBHOM AEATEIBbHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYJIy, OCO3HAaHUEM IIEHHOCTH TPYIOJIOOUs; HWHTEPECOM K
paznuyHbIM chepaM mpodeccHoHaNbHOM 1eITeIbHOCTH, CBSI3aHHBIM C MaTeMaTUKON U e
NPWIOKEHUSIMU, YMEHUEM COBEpILIATh OCO3HAHHBIM BHIOOp Oyayiued mnpodeccuu u
peann30BbIBaTh COOCTBEHHBIE >KM3HEHHBIE IJIaHbl, TOTOBHOCTHIO M CIOCOOHOCTBIO K
MaTEMaTUYECKOMY OOpa30BaHUI0O U CaMOOOPA30BaHMIO Ha MPOTSHKEHUM BCEH >KU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEHICHUM NPAKTUYECKUX 33]a4 MAaTEeMaTUYECKOU
HANpPaBJICHHOCTH.



IJK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO SKOJIOTUUECKON KYJIbTYpPbl, TOHUMAHUEM BIUSHUS COITUATBHO-
SKOHOMHYECKHX ITPOIIECCOB Ha COCTOSIHUE TIPUPOJTHON M COIMAIILHOM Cpebl, 0CO3HAHUEM
IJI00QJIBHOTO XapakTepa SKOJOTHMYSCKHX IMpoOJieM; OpHEHTAlMeH Ha NPUMCHCHHUE
MaTEMaTHYCCKUX 3HAHWW JUIA PCIICHHS 3aJad B O0JacTH OKPYXKAIOIICH Cpeibl,
IJIAHUPOBAHMS TOCTYIIKOB W OIIGHKHM WX BO3MOJKHBIX ITOCJIEACTBUM JISI OKPYXKAromen
CpeIpbl.

IleHHOCTH HAYYHOT0 IO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSA HAYKH W OOIICCTBEHHOM IMPAKTUKH, MTOHMMAaHHUEM MaTeMaTHYECKOM HAyKH Kak
chepbl YeIOBEUECKON ACATEILHOCTH, ATANOB € Pa3BUTUA W 3HAYMMOCTH JJISI Pa3BUTHS
[UBUJIM3ALIMM; OBJIQJICHUEM S3BIKOM MaTeMaTUKHM M MaTeMaTHYeCKOW KYyJIbTYpOH Kak
CpPEICTBOM  TIO3HAHUS  MHpA; TOTOBHOCTBIO  OCYIIECTBIATh  HPOCKTHYIO U
HCCJIEIOBATEIECKYIO eI TEIbHOCTh MHANBUIYATEHO U B TPYIITIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeIMETHBIC  PE3yJbTaThl OCBOCHHUS IIPOrpaMMbl  y4eOHOTO IpeaMera
«MaremaTHKa» XapaKTCPU3YIOTCS OBJIAJICHUEM YHHBCPCAIBHBIMUA HO3ZHABAM E/IbHBIMU
0eUCMBUMU, YHUBEPCANbHLIMU KOMMYHUKAMUBHLIMU  OCUCMBUSMU, VHUBEPCANbHbIMU
PpecYISMUBHbIMU OCUCMBUSMU.

1) Vuusepcanvuvie noznasamenwvuwvie oeticmeus, obecneuusaiom @opmuposanue
0a308bIX KOZHUMUBHBIX NPOYECCO8 00YUAOWUXCsL  (0cB0eHUe Memo008 HNO3HAHUS
OKPYHCAIOUe20 MUpd, NPUMEHEHUE JI02UYECKUX, UCCIe008AMEeNbCKUX ONepayuil, YMeHUll
pabomams ¢ ungpopmayueii).

ba3oBble jornvyeckue 1eMcTBUS:

e BBIABIATH W XapaKTEPU30BaTh CYIICCTBCHHBIC NPHU3HAKH MaTEMaTHYCCKHX
OOBEKTOB, IMOHSATHHA, OTHOIICHUH MEXIy MOHATHAMH, (HOPMYIHMpPOBATH
oIpeiesieHUs IOHATHI; YCTaHABIIMBATh CYIIESCTBEHHBIN MPU3HAK KJIACCU(PUKALINH,
OCHOBaHUs JJ1s1 000OIICHUS ¥ CPAaBHCHUS, KPUTEPHH ITPOBOAMMOIO aHAJIN3a,

e BOCIHPHUHHMATD, dbopMyIHpOBaTh u peoOpa3oBbIBATh CYXKICHHS:
YTBEPUTEIIBHBIC H OTPUIIATSIIBHBIC, CIUHIUYHBIC, YACTHBIC M OOIIUE; YCIOBHBIC;

e BBIABJIATH MaTeMaTHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTHBOPEUHS B
(dakTax, MaHHBIX, HAOTIOACHHUSIX W YTBEPXKIACHHSX; INMpeaaratb KPUTCPHUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEH M ITPOTUBOPEUHIA;

e JCNIaTh BBIBOABI C HCIOJb30BAaHHEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX U
MHIYKTHBHBIX YMO3aK/IFOUCHHUH, YMO3aKIIIOUECHUH 110 aHAJIOTHH;

e IPOBOJWTH CaMOCTOSITCIIBHO JOKa3aTeJbCTBA MAaTEMAaTHUYCCKUX YTBEPIKIACHUM
(IpsIMbIE B OT MMPOTUBHOTO), BEICTPAWBATh apPTyMEHTAIINIO, TPUBOIUTE TIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BBIBOIBI;



BBIOMpATh CIIOCO0 petieHus y4eOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pelieHusi, BbHIOUpaTh Haubonee MOAXOASAMUNA C Y4ETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBblIe ucciieqoBarebLCKHe J1eCTBUA:

UCIIOJb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHUS;
GopMynupoBaTh  BOMPOCH,  (PHUKCHUPYIOUIME  MPOTUBOpEUYUE,  MpodieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH THIIOTE3Y, apTyMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHUE;

IIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIM 3KCIEPUMEHT, MCCIEIOBAHUE I10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHMYeCKOro OOBEKTa, SIBJICHHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMH, SBJICHUSIMH, IIPOLIECCAMU;
CaMOCTOSITENIbHO  (hOpMyJIMpOBaTh OOOOIIEHHST M BBIBOJABI IO peE3yJibTaTaM
IIPOBEAEHHOIO  HAOIMIOACHMS, MCCIENOBAHMSA, OLEHUBAaTh  JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0000 IIECHUIA;

MIPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE TIpoLecca, a TAKXKE BbIIBUTATh
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora c nndopmanmueii:

2)

BBISBIISATE AChUIIMTHEI MHQOpPMAIMK, MAHHBIX, HEOOXOAMMBIX JIi OTBETa Ha
BOIIPOC U JJIA PEIICHUS 3a]1a4H;
BBIOMpATh MHGPOPMAIMIO W3 UCTOYHUKOB PA3TUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMAaTHU3MPOBATh W HWHTEPIPETUPOBATh HH(POPMAIMIO PA3IMYHBIX BHJIOB U
dbopm npeacTaBiIeHuUS;
CTPYKTYpPUpOBaTh HWH(OpPMAINIO, TPENCTAaBIATh €€ B pasIWyHBIX (OpMax,
WUTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HAAEKHOCTh MH(POPMAIIMH [0 CAMOCTOATEIHFHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvnvie KOMMYHUKAMUGHble oeticmaus, obecneuusarom

CgbOpMMpOGCZHHOCI’I’lb COUUAIbHBLX HABBLIKOB 06_)/'{61101/141/0602.

Oo0menue:

BOCIIPUHUMATh U (HOPMYIUPOBATh CYXXJCHUS B COOTBETCTBUU C YCJIOBUAMH U
[EJSIMA  OOIICHUS; SICHO, TOYHO, TPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX ¥ MHCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOAY PEIICHHs 3aJadu,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YNIbTAT;

B XO0J€ OOCYXJEHHUs 3a/JaBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOil TeMBbl,
npoOiemMbl, perraeMoil 3ajadM, BBICKA3bIBaTh WJIEW, HAIIEJICHHbIE Ha MOUCK
pEUIeHUs; COMOCTABIATh CBOU CYXICHUS C CYXIEHUSMU JAPYTUX YYACTHUKOB
nuanora, oOHapyKMBaTh pa3jiudve U CXOJICTBO MO3UIMH; B KOPPEKTHOU (popme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;



MPEACTABIATh PE3YNbTAThl PEIIECHUS 3aJauyM, HKCIEPUMEHTA, HCCIEHOBaHUA,
MPOEKTa; CaMOCTOSITENIbHO BBIOMpPATh (POpPMAT BBICTYIUIGHHS C Y4€TOM 3aaay
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

CorpyaHudecTBo:

NOHUMAaTh W HCIOJIb30BaTh MNPEUMYIIECTBA KOMAaHJAHOW M HWHAMBUAYAJIHHOM
paboThl TIpU pENICHWH y4eOHBIX 3a7ad, NPUHUMATh I1e7h COBMECTHOU
JESITeIbHOCTH, TJIAHHUPOBATh OPTaHM3AIMIO0 COBMECTHON palbOTHI, paclpeaeisiTh
BHUJIBI Pa0OT, JOTOBapUBAThCS, OOCY)KIAaTh MPOIECC W PE3yJIbTaT pPadOTHI;
0000111aTh MHEHHS HECKOJIBKUX JIIOIEH;

y4acTBOBaTh B TPYIIOBBIX (opMax padboTel (0OCyX)aeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» ¥ WHBIE); BBIMOJHATH CBOKO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMU 4YJ€HAMU KOMAaH/bI, OIICHUBATh
KauecTBO CBOEro BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM, CPOPMYIUPOBAHHBIM
YYaCTHHUKAMH B3aUMOICHCTBUS.

3) Vnusepcanvuvie pecynamusHnvle Oelicmausi, obecneuusaiom Gopmuposanue

CMbICIIOBbLX YCNIAHOBOK U IHCUZHEHHBLIX HABLIKOB JIUYHOCMU.

Camoopranuzamnus:

COCTAaBJISITH IJIaH, AITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCOO pelIeHUs ¢
y4€TOM UMEIOIINUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTHPOBATh BAPUAHTHI pEIICHUN C Y4ETOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJIBb:

BJIQJIETh HABBIKAMU IO3HABATEIBHOU pedIEKCUU KaK OCO3HAHMS COBEPIIAEMbIX
JNEUCTBUN M MBICIHUTENBHBIX MPOIECCOB, UX PE3yJIbTaTOB; BIAJETh CIIOCOOaAMU
CaMOITPOBEPKH, CaMOKOHTPOJIA mporecca u pe3ynpTrata  pEUICHUS
MaTeMaTHUYEeCKOM 3aJ1auH;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH NP PELICHUW 33]1a4H,
BHOCHUTH KOPPEKTHBHI B ACATEILHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB, JIAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ysibTaTa IEIU U YCJIOBHUSAM, OOBSCHATH MPUYUHBI
JOCTUKEHUS UM HEJOCTUKEHUS PE3YIbTAaTOB JEATCIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

10 KJTACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMAasi, IIIOCKOCTb.

IIprMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX NPU PELICHUH

reOMCTPHUICCKHUX 3a7ay.



OnepupoBarh NOHATHSAMU: MNApaUIEIBHOCTh M NEPHEHAMKYJISIPHOCTh MPSAMBIX H
IIJIOCKOCTEHN.

KnaccupunupoBaTe B3aMMHOE pPACIONOKEHHE MPSAMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMM: JIBYTPAHHBIA yroJl, TpaHU JBYI'PAHHOIO yria, pedpo
JNBYI'PAHHOTO YIVIA; JIMHEWHBIM yrOJl IBYTPAaHHOIO yIya; rpagycHas Mepa ABYIPAHHOTO
yria.

OnepupoBarb  NOHATUSMHU:  MHOTOIPAHHUK,  BBIIYKJIBIA W HEBBITYKJIbIA
MHOT'OIPAHHHMK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh  OCHOBHBIE  BHJbl ~ MHOIOIPAaHHUKOB  (NHMpamMuaa;  MpU3MA,
IPSIMOYTOJIBHBIN Mapajienenumnes, Ky0).

KnaccupunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBaHUS Uil KiacCU(pUKaLUU
(BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKHU; MPaBUIbHBIE MHOTOTPAHHHUKHU; MpPSIMbIE U
HAKJIOHHBIE MPU3MBbI, TapAJIJICICIUIIEIbI).

OnepupoBaTh MOHATUAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPaHHUKOB.

OOBIACHATH TPUHIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/ CJIEOB.

CrpouTh ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE/IOB, BBINOJIHATH (BBIHOCHBIE)
IJIOCKHUE YEePTEkKHU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxXOXJACHHE TEOMETPUUYECKMX BEIMYMH IO obOpaslaM Win
aIropuT™Mam, MPUMEHSISI U3BECTHBIE AaHAMTHUYECKUE METOJIbI MPU PEIICHUHN CTAHIAPTHBIX
MaTEeMaTUYECKHX 3a/1a4 HA BBIUMCIICHUE PACCTOSIHUI MEXAY IBYMSI TOYKaMHU, OT TOUYKH 10
MPSAMO#A, OT TOYKH JI0 TNIOCKOCTH, MEXKIY CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3a7aun Ha HaXOXAEHUE TIEOMETPUYECKHX BEIMYMH IO 00pa3nam Wiu
aIropuT™Mam, MPUMEHSISI U3BECTHBIE AaHAJTMTHUYECKUE METOJIbI MPU PEIICHUH CTAHIAPTHBIX
MaTE€MaTUYECKUX 33J1a4 Ha BBIYMCIEHHUE YIVIOB MEXKIY CKPEIIMBAIOLIUMUCS HPSIMBIMH,
MEXIy MPSMOM U IIIOCKOCTBIO, MEKIY INIOCKOCTSIMU, IBYTPAHHBIX YTIJIOB.

Boruncnate 00bEMBI W IUIOHIAAM TOBEPXHOCTEM MHOTOTPAHHUKOB (MpHU3Ma,
nupamuia) ¢ NpUMEHEHHEeM (OPMYJ; BBIYUCISTH COOTHOIICHHS] MEXAY IUIOLIAIsIMU
MOBEpPXHOCTEH, 00BEMaMU MOJOOHBIX MHOTOIPAHHUKOB.

OnepupoBarh MOHATHUSMU: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCb U IUIOCKOCTh
CUMMETPUU; UEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekatb,  mpeoOpa3oBbIBaTh W HMHTEPIOPETUPOBATH  HHPOpPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UrypaxX, NpPEJICTaBICHHYI0 Ha 4YepTexax U
pUCYHKaX.

[IpumensiTb reomerpuueckue (HakTbl IS PELICHUS CTEPEOMETPUYECKHX 3aj]ad,
[PEANONAraloIliuX HECKOJIbKO LIArOB PELICHUS, €CJIIM YCIOBHUS NPUMEHEHUS 33JaHbl B
SBHOU (hopme.

IIpumensTh IIpOCTEHINE IIPOrpaMMHbIE cpeactea W IIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELLIEHUH CTEPEOMETPUYECKHX 3a]1a4.



[IpuBoAUTH NMpUMEpPHl MAaTEMATUYECKHX 3aKOHOMEPHOCTEM B MPUPOJE M KU3HH,
pacIio3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUM B UCKYCCTBE.

IIpuMeHATh NOJIy4eHHBIC 3HAaHUS HA NIPAKTUKE: aHAIM3UPOBATh PEAJIBHBIE CUTYallUN
U IIPUMEHATH W3Y4YCHHBIE IIOHATHS B IIPOLIECCE IIOMCKA PELICHUsS MaTeMaTUYECKU
c(OpMyJIMPOBAHHON MpOOJEMBI, MOJECIUPOBATh pEAIbHbIE CUTYallUd Ha A3BIKE
Ir€OMETPUH, HCCIEA0BATh IMOCTPOCHHBIE MOJEIN C HCHOJB30BAHHEM I'€OMETPUYECKHUX
MOHATUH W TEOpEM, ammapara ainreOphl; pelarh NMPAKTHYECKUE 3aJadyM, CBS3aHHBIE C
HaXO0XKJEHUEM F€OMETPUUYECKUX BEITUUHH.

11 KIIACC

OnepupoBaTb  NOHATUSAMM:  LWJIMHIPUYECKAss  MOBEPXHOCTb,  0OOpasyrolue
IWIMHIPUYECKON TIOBEPXHOCTH; IIWJIMHAP; KOHUYECKas IIOBEPXHOCTh, OO0pa3yrolue
KOHUYECKON TOBEPXHOCTH, KOHYC; cpepryeckasi IOBEpXHOCTb.

Pacno3naBath Tena BpaleHus (HWJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TE BPAILICHHUS.

KnaccudunupoBaTe B3aMMHOE pacnoioKeHUe Chepbl U MIOCKOCTH.

OnepupoBaTb NOHATHUAMHU: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTa, BbICOTA
CErMEHTA; IIapOBOH CJIOW, OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA ILIAPOBOI0 CJIOS; IAPOBOM
CEKTOD.

Boeruncnsate 00bEMBI 1 TITOMIAAN TTOBEPXHOCTEH TEI BPAIICHUS, TEOMETPUUECKUX Tell
C IpUMEHEHUEM (HOpMYII.

OmnepupoBath MOHATHUSIMHI: MHOTOTPAHHUK, BIIMCAHHBIN B C)epy M OMUCAHHBIA OKOJIO
cdepsl; cepa, BMMCaHHAs] B MHOTOT'PAHHUK WIIM TEJIO0 BpaLICHUS.

BbrucnsaTe COOTHONIIEHHMS MeEXAy IUIOWAAsIMH MOBEpXHOCTEH U 00bEMamMu
MOJ00HBIX TE.

N306paxaTh n3ydyaeMble GUTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BreimonHsATe (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PHUCYHKOB TMPOCTHIX OOBEMHBIX
¢buryp: BUIl CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb,  WHTEpHIpETHpPOBaTH M mpeoOpa3oBeiBaTh  HWHpOpMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTrypax, NpPEJICTaBICHHYI0 Ha 4YepTexax U
PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE ACHCTBUSL CIOKEHHUSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpa Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHH 00J1a/1a10T.

[IpuMeHATh MpaBUIO MapasuieNenunesa.

OnepupoBarh TMOHATUSAMH: JEKAPTOBbl KOOPJIMWHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXKAY BEKTOPaMH,
CKaJISIPHOE MPOU3BECHIE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE BEKTOPBI.



HaxoguTe cyMMy BEKTOPOB M NPOU3BEIECHHME BEKTOPA HA YHUCIO, YIOJI MEXAY
BEKTOPaMH, CKAIAPHOE IIPOU3BENCHHUE, PACKIAAbIBATE BEKTOP 10 ABYM HEKOJJIMHEAPHBIM
BEKTOpaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JEKAPTOBOW CHCTEME KOOPAMHAT.

[IpumensTh reomerpuueckue (akTbl A PELICHUS CTEPEOMETPUYECKHX 3aj]ad,
MIPEANONIATAIONINX HECKOJBKO IIArOB PELICHHMs, €CIM YCJIOBHS IPUMEHEHHUS 3aJaHbl B
ABHOH (opMe.

Pemare mnpocredmmne reoMeTpUYECKHE 3aJadyd  HAa IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemate 3amaum Ha 1OKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOUICHUN M HAaxXOXKJCHUE
reOMETPUUYECKUX BEJIMYMH MO 00paslaM WK ajJlfOpUTMaM, IPUMEHSS U3BECTHBIE METO/IbI
IIPY PEIICHUU CTaHIAPTHBIX MATEMAaTUYECKUX 3a1ay.

[IpumensaTh IIPOCTENIINE IIPOIPAMMHBIE cpeacraa u JJIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKHX 3a1a4.

[IprBoWUTH NpHUMEpPBHl MAaTEMATHYECKUX 3aKOHOMEPHOCTENM B NPUPOJE W KU3HH,
pacIio3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUM B UCKYCCTBE.

IIprMeHATH NTOyYEHHBIEC 3HAHUA Ha MPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIE CUTYaLUH
U TPUMEHATb W3YyYECHHBIE IIOHATHS B IPOLECCE IOWCKA PEIICHUS MaTeMAaTU4ECKU
chOopMyJIMPOBAaHHON MpOOJEMBbl, MOJECIUPOBATh pealbHble CUTyalluUd Ha  S3bIKE
Ir€OMETPUH, HCCIEA0BATh IOCTPOCHHBIE MOJEIU C HCIOJBb30BAHUEM I'€OMETPUYECKHUX
MOHSATUH W TEOpeM, ammapara anreOphl; peliaTh NMPAKTHYECKUE 3aJadyM, CBS3aHHBIE C
HaxO0KJICHUEM F€OMETPUUYECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHBIE
Ne (undposbie)
HaunmenoBanmue pPa3ae/ioB U TEM IIPOrpaMmMbl KOHTpOHLHbIe HpaKanecxne
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Beenenue B ctepeoMeTpuio 10
) [IpsiMbIe U TIIIOCKOCTH B TpocTpaHcTBe. [lapamiensHOCT 12 1
OPSMBIX U IIJIOCKOCTEN
3 [leprieHAUKYIAPHOCTD MPSIMBIX U IIIOCKOCTEH 12 1
4 Vsl MeXAy NPSMBIMU U IUIOCKOCTSIMHU 8 1
S) MHororpanHuku 7 1
6 OO6BEMBI MHOTOI'paHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUS], PACCTOSIHUS U YIJIbI 4 1
8 Pe3zeps 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne (undposBbie)
HaumenoBanmue pa3ae/ioB 1 TEM NMMPOrpaMmMbI K()]-[Tpo,m,}[],[e HpaKTI/I‘leCKI/Ie
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Tena BpaieHus 12
2 OOBEMEBI TEl 5 1
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 8 1
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 7 1
5 Pezeps 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JIeKTPOHHBIE

Ne Hara uudposbie

Tema ypoxa Kourpoabnbie | IlpakTuyeckue
n/n Bcero U3yUYEeHHUs oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchbl

OCHOBHBIC TIOHATHS CTEPEOMETPUU: TOUKA,

npsiMasi, III0CKOCTh, MpOoCcTpaHcTBo. [IpaBuiia

M300paKeHHs Ha PUCYHKaX: N300pakeHUs 1

TUIOCKOCTEH, apajuIeIIbHBIX MPSMBIX

(OTpE3KOB), cepeaANHBI OTPE3Ka

[TonsTHS: IEpeceKaronIrecs MIOCKOCTH, 1

nepeceKaroIuecs mpsmas | miIocKocTh

[TonsiTHs: MepeceKaronrecs MmI0CKOCTH, 1

nepeceKaroIuecs mpsiMas | MI0CKoCTh




3HAKOMCTBO C MHOI'OI'paHHUKAaMH,
H306pa>1<eHHe MHOTI'OI'PaHHHUKOB Ha pPUCYHKaAX,
Ha IIPOCKIMOHHBIX YCPTEKAX

HauanbsHbie cBeieHNs 0 KyOe U mupamuie, ux
pa3BépTKU U Mojenu. CeueHus
MHOTOI'PAaHHUKOB

HauanbsHbie cBeieHUS 0 KyOe U mupamuie, ux
pa3BépTkU U Mojenu. CeueHus
MHOTOTPaHHUKOB

[ToHsiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHUUN: aAKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX

[TonsiTrie 06 akCMOMATHYECKOM MOCTPOSHUHU
CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U
CJIE/ICTBUS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUHU
CTEPCOMETPHH: aKCHUOMBI CTCPEOMETPUU U
CJIICACTBHA U3 HUX

10

KonTponbhas pabora no teme :"Ilonsitue 00
AKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX"

11

B3anMHoe pacnonioxeHue npsMbIxX B
IIPOCTPAHCTBE: NIEPECEKAIOIIHECS,
napajelibHble U CKpeIlHBaroLIecs IpsMble

12

[TapayutenbHOCTB IPSIMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE: MMAPAJUICIIBHBIE IIPSIMBIC B
IIPOCTPAHCTBE; MAPATUIETBHOCTD TPEX MPSMBIX

13

[TapayienpHOCTB NPSIMBIX U INIOCKOCTEN B
npoctpancTie: [lapamienbHOCTh TPSAMON U
MJIOCKOCTH




14

Vsl ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15 VYros Mexay NpsMbIMU B IPOCTPAHCTBE

16 VYros Mexay NpsMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTh MIIOCKOCTEN: apaiesibHble
IUIOCKOCTH

18 CBoiicTBa napayyIeNbHBIX IIOCKOCTEH

19 [Ipocreiimne npocTpaHCTBEHHbIE (PUTYpHI HA
IUIOCKOCTH: TETpa’ip, KyO, napasiesenumnes

20 [TocTpoeHue ceueHunit

21 IToctpoenune ceuennit
Konrponsnas padora no reme "[Ipsimble u

22 IUIOCKOCTH B MpocTpaHcTse. [lapamiensHocTb

IPSIMBIX U IIJIOCKOCTEN"




IlepneHquKyISIpHOCTD MPSAMOM U IVIOCKOCTH:

23
NEPIECHIUKYJIIPHBIC IPSIMBIE B IPOCTPAHCTBE

24 IIpsiMble mapasuiesIbHbIE U EPIEHAUKYIIAPHbIE
K IIJIOCKOCTH

o5 ITpsimble napasuieabHbIe U IEPIEHIUKYIIIPHBIE
K IIJIOCKOCTH

26 [Tpu3Hak neprneHIuKyJIIpHOCTU IPSIMON U
IUIOCKOCTH

7 IIpu3Hak neprneHANKYJIIPHOCTH IPSIMOU U
IUIOCKOCTH

28 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IIJIOCKOCTH

29 Teopema o psIMO NEPIIEHANKYISPHON
IUIOCKOCTH

30 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IIJIOCKOCTH
IlepnenauKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

31 TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOKN

J0 IIITOCKOCTH




32

[leprieHIUKYIISAp U HAKIIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT MPSIMOU
J10 TUIOCKOCTH

33

[leprieHuKYIIAp U HAKIIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT MPSAMOU
J10 IUIOCKOCTH

34

IleprieHAUKYISAP U HAKJIIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 INIOCKOCTH, PACCTOSHUE OT HNPSIMOM
J10 TIJIOCKOCTH.

I'eope3usi. U3MepeHue MeCTHOCTH.

35

VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY MPSIMON U
IUIOCKOCTBIO

36

JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JBYT'PAHHOIO yIjla

37

JIByrpaHHBIN yroJl, TMHEHHBIN Yrojl
JIBYTPaHHOI'O yTIJa

38

[TeprieHAMKYASIPHOCTD MIIOCKOCTEM: TPU3HAK
MEPIECHINKYISIPHOCTH ABYX INIOCKOCTEN




[leprieHAMKYASIPHOCTD INIOCKOCTEM: TPU3HAK

39
MEPICHIUKYISIPHOCTH ABYX TUIOCKOCTEH

40 Teopema o TpEX mepHEHANKYIISIPax

41 Teopema o TpEX mepHEHANKYISIpax
KonTponbhas pabota nmo remam

42 "IlepneHIUKYISIPHOCTD MPAMBIX U
miockocte" u "Yribl MeXy NPSAMBIMU U
IJI0CKOCTSIMU"
[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE

43 9JIEMEHTHI MHOTOTPAaHHUKA, BBITYKJIbIC U
HEBBIITYKIIBIC MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA
[Ipusma: n-yronpHast mpu3Ma; rpaHu 1

44 OCHOBAHUS TIPU3MBI; TIpsIMasi U HaKJIOHHASI

IMPU3MBI; OOKOBas M MOJIHAS MMOBCPXHOCTH
IMPU3MBI




45

[Tapayenenunen, NpsAMOYTOJIbHBII
napajuiesIeuIe] ¥ ero CBOMCTBa

46

[Inpamuna: n-yroapHas IUpaMua, TpaHu U
OCHOBaHME HPAMHJIbI; OOKOBAs M MOJIHAS
[IOBEPXHOCTh ITUPAMU/IbI; IPABUIIBHAS U
ycedy€HHas MUpaMuaa

47

[TpaBuIIbHBIC MHOTOTPAHHUKU: TIOHSTHE
MPABIJIBHOTO MHOTOTPAHHUKA; PaBUIIbHAS
npu3Ma ¥ MpaBUIbHAS MMPAMHUJIA; TPABHIIbHAS
TpeyrojbHas MAupaMuIa U MPABUIBHBII
TeTpa’ap; Kyo

48

[Tnomans 60KOBOM MOBEPXHOCTHU U MOJIHON
MIOBEPXHOCTHU MIPSAMOM IPU3MBI, IIIOIIA/b
OCHOBaHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTH
IIPSAMOM TIPU3MBI

49

Konrtponbnas padora no reme
"MHororpaHHukm"




50 [NonsiTue 06 00bEME 1
o1 O0bEM nupamMuibl 1
52 O0BEM TMpamMuabI 1
53 O06BEM nupamMuIb1 1
o4 O0bEM nupamMuibl 1
55 O0BEM IpU3MBI 1
56 O0BEM TTPU3MBI 1
S7 O0bEM IpU3MBI 1
58 KonTponbhas padota no reme "OObEMBI 1
MHOTOTPaHHUKOB"
[ToBTOpEHue, 0000IICHNE CUCTEMAaTU3AIHS
59 3Hanuid. [ToctpoeHne ceuenuii B 1
MHOTOTpaHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATU3AIIHS
3HaHUU. BpIYKCIIEHHE paCCTOSIHUI: MEXKIY
60 JBYMSI TOYKaMH, OT TOYKH JI0 TIPSIMOH, OT 1
TOYKH JI0 THIOCKOCTH, MEXITY
CKPELIMBAIOIIUMUCS MPSMBIMH
61 HtoroBast kKoHTpoJIbHAs paboTa 1




[ToBTOpeHmEe, 0000IIeHNE CHCTEMAaTH3AIUS
3HaHUW. BeIunciieHUE yriloB: MEXIAY

62 CKPEITUBAIOIIMMHUCS TPIMBIMH, MKy TPSIMOM 1
U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YTJIOB
MEXY TUIOCKOCTSIMH
63 Peseps 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KoHnTpoJbHbie IIpakTnyeckue
n/n Bcero U3yYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Cdepa u map: HeHTp, paganyc, TUaMETP; 1
IUIOINAAb TOBEPXHOCTHU CEphI
BsanmMHuoe pacrionoxenue cepsl U TIOCKOCTH;
2 KacaTesbHas IJI0OCKOCTh K cdepe; MIomaib 1
cdepsl
3 N300pakenue cdepsl, m1apa Ha IOCKOCTH. 1
Ceuenus mapa
[{umHaprYecKas MOBEPXHOCTh, 00pa3yrolIye
4 LWIMHPUYECKOIN TOBEPXHOCTH, OCh 1

I.IPIJ'IPIHI[pPI‘-ICCKOfI MMOBCPXHOCTHU




[ununaap: ocHOBaHMS U OOKOBAst TOBEPXHOCTb,
o0pa3yrolas 1 och; oAb OOKOBOM U
MOJIHOM MMOBEPXHOCTHU

H300paxeHne NUINHAPA HA MIIOCKOCTH.
Pa3péprka unnunaapa. CeueHus MUIMHIPA
(TI0CKOCTHI0, MapaIebHON UITN
NEPIEeHIUKYIAPHON OCH LIUIUHAPA)

Konunyeckast moBepXHOCTh, 00pa3yroIue
KOHHUYECKOW MOBEPXHOCTHU, OCh M BEPIIMHA
KOHUYECKOW MOBEPXHOCTHU

Konyc: ocHOBaHME U BepITuHA, 00pa3yromias u
0Ch; IJI0Ia b OOKOBOM UM IOJIHOM
MIOBEPXHOCTH




Y ceuéHHBIN KOHYC: 00pa3yIolie U BHICOTA;

9
OCHOBaHHMA U OOKOBasi TOBEPXHOCTh
N300pakeHre KoHyca Ha INIOCKOCTH.

10 Pa3Béprka koHyca. CeueHus KoHyca
(MII0CKOCTHI0, NapaIeIbHOW OCHOBaHMIO, U
IUIOCKOCTBIO, POXOJIAIIEH uepe3 BEPIIUHY)

11 Komb6unanus ten BpamieHus u
MHOTOTPaHHUKOB
MHororpaHHuK, ONUCaHHBINA OKOJIO chephl;

12 cdepa, BllMCaHHAsi B MHOTOTPAHHUK UJIU B TEJIO
BpallleHus

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB Te

14 O0béM UIMHIpa, KOHYCa

15 O06BEéM mapa u miomaas cheps




[TonoOHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIIICHUS] MEXKTY TUIOIIAISIMHU
MMOBEPXHOCTEH, 00bEMaMK MOIOOHBIX TEIl

17 KoHntpoinbhas pabora mo temam "Tena
BpaieHus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH ¥ B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYUTaHHE BEKTOPOB

20 YMHOXKeHHEe BEKTOpa Ha YHCIIO
Pa3znoxeHne BekTopa 1o TpéM

21 HEKOMILUTaHapHBIM BekTopaM. [IpaBuio
napasuieNienumnena

99 Pemenwne 3amad, CBSI3aHHBIX ¢ MPUMCHEHHEM

IIpaBUJI IEUCTBUH C BEKTOPAMHU




23

[IpsiMmoyrosibHast cUCTEMa KOOPIMHAT B
npoctpancTBe. KoopauHaThl BEKTOpa.
[Ipocreiiue 3aa4u B KOOpJAUHATAX

24

Yron mexay Bektopamu. CkanspHoe
Mpou3Be/IeHnEe BEKTOPOB. Briunciienue yrios
MEX1y MPSMBIMH U TIOCKOCTSIMU

25

Kontposnbnas padota o teme "BekTopsr u
KOOpJMHATHI B IPOCTpaHCTBE"

26

[ToBTOpEHHE, 0600IIEHUE U CUCTEMATHU3AIIHS
3HaHU. OCHOBHBIE QUTYPBI, PAKTHI, TEOPEMBI
Kypca IUTaHUMETPUU




27

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aUs
3HaHui. OCHOBHBIE PUTYPBI, (PAKTHI, TEOPEMBbI
Kypca IUIaHUMETPUHU

28

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3auUs
3HaHWH. 3aa4M [UIAHUMETPUU U METOABI UX
pelienus

ApXMTEKTYpa U JU3aiiH.

29

[ToBTOpEeHME, 0000IIEHUE U CHCTEMATH3AIUS
3HAHUH. 3a/1a4¥ TUIAHUMETPUU U METOBI UX
peteHus

30

[ToBTOpEHHE, 0600IIEHUE U CUCTEMATHU3 AL
3HaHuii. OCHOBHBIE QUTYPBI, PAKThI, TEOPEMBI
Kypca CTEpeoMETpUn

31

HroroBast KoHTpoJIbHAs paboTa

32

[ToBTOpEeHmE, 0600IIEHNE U CUCTEMATH3AIIH
3HAaHUH

33

Peseps




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MHNPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOro aHalu3a, reometpus. ['eomeTpus,
10-11 xnaccel/ Atanacsa JI.C., bByty3oB B.®., Kagomies C.b. u npyrue, AkunonepHoe
obmectBo «M3narensctBo «IIpocBeiieHne

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
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