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HOACHUTEJBHASA 3AIIMCKA

Pabouas nmporpamma ydebHoro kypca «l eomerpusi» 6a30BOro ypoBHS AJis
oOyuaromuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOrO
roCyJIapCTBEHHOrO0  00pa3oBaTeNbHOTO  CTaHJapTa  CpPEAHEro  0OIIero
00pa3oBaHusl, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBAaHUM, MPEIbABISAEMbIX
K MaTeMaTU4eCKOMYy OOpa30BaHUIO, U TPAAMIIUN POCCUICKOro 0O0pa3oBaHMS.
Peanuzanus IPOrpamMMBl o0ecrieuynBaeT OBJIAJICHHE KJTFOUEBBIMU
KOMITETEHLIUSIMH, COCTABIISIOIIMMH OCHOBY JIJIsI CAMOPAa3BUTHSI M HEMPEPBIBHOTO
oOpa3oBaHusl, LEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U
MTO3HABATEJIBHOTO PA3BUTHS JINYHOCTH O0YUYaIOIIHUXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca I€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusl 00YCJIOBJIEHA NMPAKTUYECKON 3HAYMMOCTBIO METANpPEAMETHBIX H
MIPEAMETHBIX PE3yJIbTATOB O0YyYEHHUsI T€OMETPUM B HAIPABICHUHU JTUYHOCTHOTO
pa3BuTHs oOywaromuxcs, (opMUpOBaHUsS (PYHKIHOHAIBHOM MaTEeMaTUYECKON
IPAaMOTHOCTH, HM3y4Y€HHUS JIPYyruX Y4YeOHbIX JAWCHMIUIMH. Pa3Butue vy
oOy4Jaronuxcsi MpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH U MPOUCXOXKICHHUH
r€OMETPUYECKUX AaOCTpaKLMii, COOTHOIICHHH PEAJIbHOIO0 U HJIEAJIBHOTO,
XapakTepe OTPAKEHUS MATEMAaTUYECKOW HAYKOM SBICHHM M IPOLIECCOB
peanbHOr0 MHUpa, MECTE TEOMETPUU B CUCTEME HAYK U POJU MATEMATUUYECKOTO
MOJCIIUPOBAHUS B HAyYHOM T[IO3HAHMM W B INPAKTUKE CIOCOOCTBYET
(OpMHpPOBAaHMIO HAYYHOTO MHUPOBO33PEHUS YyYalllUXCs, a TaKXKe KayecTB
MBIIUIEHUS, HEOOXOAUMBIX JJIs aJaNTalliid B COBPEMEHHOM OOILIECTBE.

I'eomeTtpus siBNsieTCA ONHUM M3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHMs, TaK Kak OOECHEeYMBAET BO3MOXKHOCTb HM3YYEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOM HANPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlornyeckoe MblUIeHHE, (GOPMUPYEMOE TPU HU3YUEHUU OO0YYaIOIIUMHUCS
MOHSITUMHBIX OCHOB TEOMETPUHM U TIOCTPOSCHUH LEMOYKH JIOTHYECKHUX
YTBEPXKACHUM B XOJIe PEIICHUS T€OMETPUUYECKUX 3ajad, YMEHHE BBIIBUTATh U
OMpPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPHU PEIICHUH 3a]ay
€CTECTBEHHO-HAYYHOT'0 IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHrue OpueHTHPOBATHCSA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JaCTIX AESATENbHOCTU yenoBeka. OpueHTalus 4elioBeKa BO BPEMEHH
U OPOCTPAHCTBE — HEOOXOIUMOE YCIOBHUE €ro COLMAIBHOTO ObITHs, (opma
OTpPaXKEHUSI OKPYKAIOIIET0 MUPA, YCIOBUE YCIEIIHOTO MO3HAHUS U aKTUBHOIO
npeoOpa3oBaHus JAeUcTBUTENbHOCTU. OmepUpoBaHUE MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUJbI YYEOHOW W TPYIAOBOM NEATETBLHOCTH,
ABJISIETCSI OAHUM M3 MPO(ECCUOHATBHO BaXXHBIX KayeCTB, MO3TOMY aKTyallbHa
3a7a4a (GOPMUPOBAHUS Y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHUJIHOCTH OOPAa3HOTO MBIIUJIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESTEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoenusi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00y4yeHusi — o001ieo0pa3oBaTeIbHOE W OOILIEKYIBTYPHOE pa3BUTHE
oOydaromuxcst 4yepe3 oOOecleuyeHHe BO3MOXKHOCTH  NPUOOPETEHHS U
UCIIOJIb30BAHUS CHUCTEMATUYECKUX TEOMETPUUYECKUX 3HAHUM U JEUCTBUH,
cnenu(@UUHbIX ~ T€OMETPUM, BO3MOXKHOCTH  YCIEIIHOTO  IMPOJOJIKEHUS
oOpa3oBaHMsl MO CHEUUATBHOCTSM, HE CBSA3aHHBIM C  TPUKIATHBIM
UCIIOJIb30BaHUEM T€OMETPUHU.



[Iporpamma mo reoMerpuum Ha 0a30BOM YpPOBHE MpeIHAa3HA4YCHA IS
oOyJaronMxcsi CpeIHEW IIKOJbl, HE HCIHBITHIBABIIMX  3HAYUTEIBbHBIX
3aTpyIHEHU Ha YPOBHE OCHOBHOTO 00mIero odpasoBaHus. Takum o0paszom,
oOyyaroruecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIME MaTeMaTHYECKHUE
YMEHHsI, CBSI3aHHBIC CO CHEIU(PUKON TeOMETPUH U HEOOXOAUMBIE ISl )KU3HU B
COBpeMEHHOM obOuiecTBe. Kpome 3TOro, OHM HMMEIOT BO3MOXXHOCTb H3YYHTh
reoMeTpuio Ooliee TITyO0KO, €Clii B JAIbHEHUIIIEM BO3ZHUKHET HEOOXOIUMOCTh B
reOMETPUUYECKUX 3HAHUSIX B MPO(ecCHOHATBHOM e TEIbHOCTH.

JlocTH)KE€HHE LIeJId OCBOEHHUs MPOrpaMMbl O00ECHEUHMBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3a4ad. [IpHopuTETHBIMM 3aJadyaMud OCBOEHHS Kypca
«I"'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 knaccax ABISrOTCS:

e (opmHpoBaHHE TMPEICTABICHUS O TEOMETPUM KaK YacThU MHPOBOM

KYJbTYPbI 1 OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIUM MUPOM;

e (opMupoBaHuE NpeACTaBICHUS O MHOTOIPAaHHUKAX U TeJlaxX BPAIlCHUS
KaK O BaXHEHMIIMX MAaTEeMAaTHUYECKHMX MOJIENAX, MO3BOJISIIOLIUX
OMKCHIBATH U U3y4YaTh Pa3HbIE SBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHuEe yYMEHHMs paclo3HAaBaTh HAa YEpPTEXkKaX, MOJEISAX U B
peatbHOM MHPE MHOTOTPAHHHMKH U TEJIa BPALEHUS;

e OBJIAQJICHME METOAAMHM pEIICHHs 3aJad Ha T[OCTPOCHHS  Ha
M300paKEHHSIX TPOCTPAHCTBEHHBIX (PUTYD;

e (QopMupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMH MOHSATUSAMH O
MHOTOIPAaHHHMKAX M TeJaX BPALLEHUS U UX OCHOBHBIMU CBOICTBaMU;

e OBJIQJICHUE QJITOPUTMAMH PEIICHHS] OCHOBHBIX THWIIOB  3aj1ay;
(opMHpOBaHWE YMEHHS TPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbIE
PAcCyKJIEHUS B XOJE PELIECHUs CTEPEOMETPUUYECKUX 3aJ1ad M 3a]ad C
MPAKTUYECKUM COJEPIKAHHUEM;

e pa3BUTHE  UHTEIUIEKTYaJbHbIX M  TBOPYECKHUX  CHOCOOHOCTEM
oOy4Jaronuxcsi, IO03HABaTEIbHOW aKTUBHOCTH, WCCIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBITIICHUS;

e (¢opmupoBaHue  (PYHKIHMOHAJIBHOW  TPaMOTHOCTH,  PEJICBAHTHOMU
F€OMETPUU: YMEHHE paAClO3HaBATh IMPOSIBICHUS TIE€OMETPHUUECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KHU3HEHHBIX
CUTYaIUsIX U MPHU U3YUCHUH APYTUX yU4COHBIX MPEIMETOB, MTPOSBICHUS
3aBUCUMOCTEl M 3aKOHOMEPHOCTEH, (POpMYyIMpOBaTh WX Ha S3bIKE
r€OMETPUU M  CO3/1aBaTh TIE€OMETPUYECKHE MOJEIH, MPUMEHSTH
OCBOCHHBIH TE€OMETPUYECKUM ammapar Jid pPEelIeHHUs MPaKTUKO-
OpPUEHTHUPOBAHHBIX  3aJay, MHTEPIPETUPOBATH U  OIICHUBATH
MOJIyYEHHbIE PE3YJIbTATHI.

OTnuuuTenbHOM 0COOCHHOCTHIO TPOTrPAMMBI SIBJIIETCSA BKIIIOUEHHE B KypC
CTEPEOMETPUM B Hayalle €ro U3y4YeHUs 3aJad, pelIaeMblX Ha YpOBHE
MHTYUTHUBHOTO MO3HAHMUS, U ONpeeIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTMYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKaHNE MHTYUTHUBHBIX MPOILIECCOB, MOTUBUPYET
K JaJbHEUILIEMY U3YYECHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCSA HATJISAIHO-KOHCTPYKTUBHOMY METOAY OOy4eHMUs,
TO €CTh TEOPETUYECKHE 3HAHUS HMEIOT B CBOEW OCHOBE YYBCTBEHHOCTH
OPEIMETHO-TIPAKTUYECKON  JeATETbHOCTH. Pa3BuTHE  MNPOCTPaHCTBEHHBIX
NPEICTAaBICHUNA Yy Yy4alllUXCs B Kypce CTEPEOMETPUU MPOBOAUTCS 32 CUET
pelieHusl 3ajJad Ha CO3JaHue MPOCTPAHCTBEHHBIX O0pa3oB W 3ajJay Ha
onepupoBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue oOpasza MpOBOAUTCS



C OMOpPO Ha HATJISHOCTb, a ONIEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBICUCHUS
OT HaIJISIAHOCTH, MBICIEHHOTO U3MEHEHUS €T0 UCXOHOTO COJIEP KAHMS.

OcHoBHBIE copepkarenbHble JTuHUM Kypca «l'eomerpum» B 10-11
Kkinaccax: « MHororpanHukn», «IIpssMble U IIOCKOCTH B MPOCTPAHCTBEY, «Tena
BpallleHus», «BeKTopsl M KOOpIWHATBI B TPOCTpaHCTBe». DopMupOBaHUE
JIOTUYECKUX YMEHUH paclpeAesseTcsi He TONbKO MO COAepKAaTeNbHBIM JIMHUSAM,
HO | T10 ToJjaM 0Oy4eHHS Ha YPOBHE CpeHEro 001mero oopa3oBaHusl.

Conepxanne o0Opa3oBaHUsl, COOTBETCTBYIOIIEE MTPEAMETHBIM PE3YyJIbTaTaM
OCBOCHHS pabodeil mporpamMMbl, paclpeAcI€éHHBIM [0 ToJaM OOYYCHHS,
CTPYKTYpUPOBAHO TaKUM O0pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUCCKUMU
MOHITUSIMA ¥ HABBIKAMH OCYIIECTBISIOCH MOCIEI0BATENFHO U TIOCTYMATEIbHO,
C COONIOACHWEM TMPHUHIMIIA TIPEEMCTBEHHOCTH, 4YTOOBI HOBBIC 3HAHMS
BKJIIOYAJIUCh B OOLIyI0 CUCTEMY TIE€OMETPUYECKUX  MPEACTaBICHUI
oOy4Jaronuxcsi, pacmumpsis U yryosss e€, o0pa3ysl IpOYHbIE MHOKECTBEHHBIE
CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpun orBoaures 2 yaca B Henento B 10 kimacce u 1 gac
B Hemento B 11 kiacce, Bcero 3a aBa roja oOydeHus - 102 yueOHBIX yaca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TMOHATUSA CTEpeoMeTpuu. Touka, mnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX.

B3anMHOEe pacnosio)keHHe NPSIMBIX B HPOCTPAHCTBE: IMEPECEKAIOIIMECH,
napajuieJbHble W CKpeumBaromuecs npsmele. [lapamiensHocTh NPSAMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: MapajuieibHbIE MpsSMbIE B MPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSAMBIX; NAPAILIETBHOCTh IPSAMOM U INTIOCKOCTH. YTJIBI C
COHANPABICHHBIMUA CTOPOHAMH; YroJl MEXAy MpPSAMBIMH B MPOCTPAHCTBE.
[lapannenbHOCTP  IJIOCKOCTEW:  MApPAJUIENbHBIE  IUIOCKOCTH;  CBOWCTBA
napajieldbHbIX IUIOCKOCTe. [lpocreliime NpoCTpaHCTBEHHbIE (QUIYpPHl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapasuieNenume/; HOCTPOEHUE CEYEHUIA.

[lepneHAMKYISIPHOCTD MPSMOM M TUIOCKOCTHU: NMEPIEHAUKYISIPHBIE TTPSIMbIE
B IIPOCTPAHCTBE, MpAMbIE NapajlyIeIbHbIE U MEPHNEHAUKYISIPHbIE K TIOCKOCTH,
MPU3HAK TNEPHEHANKYJISIPHOCTH MNPSAMON W IJIOCKOCTH, TeOopeMa O MpsSMOM
MIEPIICHIUKYJISIPHON TIJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJI MEXAY IIPAMOU U
IUIOCKOCTBIO; JABYIPaHHBIA yTOJI, JIMHEWHBIA Yroja JABYTPAHHOIO YyrIJa.
[lepneHauKynsip W HaKJIOHHBIE: pACCTOSTHUE OT TOYKH JIO IUIOCKOCTH,
paccTOsIHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKUUSI (PUTYphl HA IIOCKOCTb.
[lepneHAUMKYISIPHOCTh IUIOCKOCTEH: TPH3HAK MEPHEHIUKYISPHOCTH JABYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHOrorpaHHUKHU

[loHsiTME MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPaHHUKA,
BBINYKJIbIE W HEBBIMYKJIbIE MHOTOIPAHHHUKHW; pa3BEPTKA MHOTOIPAHHUKA.
[Ipuzma: n-yronbHas mNpu3Ma; TPaHU W OCHOBAHUS NPHU3MBbI; NpsMas U
HaKJIOHHAs  MpuU3Mbl; OOKOBasg W  TMOJHAs  MOBEPXHOCTb  IMPHU3MBI.
[Tapannenenunien, mTPSAMOYTOJIbHBIA MAapAJUICICNUIEC] W €ro CBOMCTBA.
[lupamuga: N-yrojapHas nupamujaa, rpaHd U OCHOBAaHUE NMUpPaMUbl; OOKOBas U
MOJIHASI TOBEPXHOCTh MHUPAaMUJbI, MpaBUIbHAA W YyCEUEHHAas MNHpPaMUJA.
DOneMeHThl Tpu3Mbl U OUpaMuabl. [lpaBUNIbHbIE MHOTOTPaHHUKHU: TOHSITHE
MPaBUJILHOTO MHOTOTPaHHUKA; MpaBWIbHAS MPU3Ma W MpPaBUIIbHAS MUpaMUAa;
MpaBUjIbHAs TpEyrojibHas MNHpaMHUIa M TOPaBUWIBHBIA  TETpadap; Kyo.
[IpeacTraBienre O MPaBUIBHBIX MHOTOTPAHHUKAaX: OKTa’Ap, MOACKa’aAp U
ukocasap. CeueHus NPU3Mbl U TUPAMUJIBI.

CummeTpust B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIHO TOUYKH, TPSIMO,
IUIOCKOCTU. OJJEMEHThl CHMMETPUUM B NHUPAMHUAAX, M[apajulesienuenax,
NPaBUJIbLHBIX MHOTOIPAHHUKAX.

Bbluucienue 531€MEHTOB MHOTOIPAHHMKOB: pPEOpa, AMArOHAIM, VYTJIBI.
[Inomans GOKOBOM MOBEPXHOCTH M TMOJHOW MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOLIAAb OCHOBAaHUW, TeopemMa O OOKOBOM IMOBEPXHOCTHU MPSMON MPU3MBI.
[Tnomans OOKOBON MOBEPXHOCTM U MOBEPXHOCTH MPABWIBHOW MHPAMMUIBI,
TeopemMa O IUon@aAn yceuéHHou mupamuabl. [lonarue o6 o0béme. OOBEM
OUpaMUIbl, TIPU3MBI.

[Tono6nsie Tena B mpocTpaHcTBEe. COOTHOIIEHUS MEXKIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00bEMaMU OJIOOHBIX TEll.

11 KJTACC



Tena Bpamenus

Hunuaapuyueckass  MOBEPXHOCTb,  OOpasylolue  WJIAHIPUYECKOM
MTOBEPXHOCTH, OCh LMJIMHIAPHUYECKOW MNOBEPXHOCTH. l{unuHAp: OCHOBaHUS U
OOKOBasi TIOBEPXHOCTh, OOpasylomias W OCh; IUIOMATh, OOKOBOW W TIOJTHOM
MTOBEPXHOCTH.

KoHnueckast noBepXHOCTh, 00pa3yroniue KOHNYECKOH MOBEPXHOCTH, OCh U
BEpUIMHA KOHHMYECKOW TNOBEpXHOCTH. KOHyC: OCHOBaHME M BepIIMHA,
oOpa3syromas ¥ OCh; IUIONIAJAh OOKOBOW M TIOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIolye U BEICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.

Cdepa u map: 1meHTp, paanyc, TuaMeTp; IUIONIalb MTOBEPXHOCTH C(hephl.
BzaumHoe pacnonoxenue cgepbl M IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K
cthepe; miomaas chepsl.

N300paxkeHre Ten BpallleHWs Ha IUIOCKOCTU. Pa3BépTka muwiMHIpa M
KOHYycCa.

KoMmOvHanuu Ten BpallleHHs M MHOTOTPaHHUKOB. MHOrOrpaHHUK,
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUSI.

[Tonsatue 06 oOnéMe. OCHOBHBIE CBOMCTBA 00BEMOB Tenl. TeopemMa 00
00bEME MPSIMOYTOJIBHOTO Tapajuienenunena W cieactBuss u3z He€. OO0bEM
HUWJIMHIpa, KoHyca. O0BEM 1apa u miomaab cepsl.

[TogoOHbie Tena B mpocTpaHcTBe. COOTHOWIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TEN.

CeueHnsa nwiMHApa (MAapauieNbHO W MEPHEHAMKYJSAPHO OCH), CEYEHUs
KOHyca (IapajieIbHOE OCHOBAHUIO M MPOXOASIIEe Yepe3 BEPILIUHY), CEUEHUS
miapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctM W B mpocTpaHcTBe. Clio)KeHHWE U BbIYMTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpAa Ha YHCIO. Pa3loxkeHne BEKTOpa IO TPEM
HEKOMIUIaHApHbIM BekTopaM. [IpaBuno napauienenunena. Pemenwue 3anad,
CBSI3aHHBIX C NMPUMEHEHUEM MpaBWI JIEUCTBUM ¢ BekTopamu. [IpsMoyrosbHas
cucreMa KoopauHaT B mpocTtpaHcTBe. KoopmumuHarel Bektopa. IIpocreimme
3a/layd B KOOpJMHATax. YToJl MexXIy BekTopaMu. CKalipHOE MPOU3BEICHUE
BEKTOPOB.  BblunclieHHEe yIVIOB  MEXIy TpSIMBIMH U IUJIOCKOCTSIMHU.
KoopinHAaTHO-BEKTOPHBIM METOJ TpPH PEIIEHUH TEOMETPUUYECKUX 3ajad.



IHIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBbTATBI

JIM9HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOTO TMpeaMeTa
«MareMaTuka» XapakTepu3yrOTCs:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3MIMHK  OOYyYaromerocss Kak
AKTUBHOT'O W OTBETCTBEHHOI'O 4WI€HA POCCUIMCKOIO 00IEeCTBA, MPEACTaBICHUEM
0 MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3JIUYHBIX CTPYKTYD,
ABJICHUM, NPOLEAYp TPakJaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI W TP.),
YMEHHEM B3aUMOJICMCTBOBATH C COIIMATbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

chopMHPOBAHHOCTBIO  POCCHMCKOM  TPaXXTAHCKON  HACHTHYHOCTH,
YBOKEHUS K MPOIUIOMY M HACTOSIIEMY POCCHUICKONW MaTeMAaTHUKU, [IEHHOCTHBIM
OTHOUICHHEM K JOCTHXEHUSIM POCCUHUCKHMX MAaT€MaTUKOB M POCCHMCKOU
MaTeMaTUYECKOM IIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHUU B APYrUX
HayKax, TEXHOJIOTHUAX, chepax SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoaa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTHUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JIOCTUKEHUM HAyKH W
NEATEIbHOCThIO yUE€HOT0; OCO3HAaHUEM JIMYHOTO BKJaJla B IIOCTPOCHUE
YCTOWYUBOTO OYyAYIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MUPY, BKJIIOYAsi ICTETUKY MaTeMaTUYECKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, peleHnH, paccyXIEHUM;
BOCIIPUMMYHBOCTBIO K MATEMaTUYECKUM acCIleKTaM pAa3jIu4yHbIX BHJIOB
UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS NPHUMEHSITh MaTEeMaTHYECKUE 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0Oe30macHoro ooOpa3a KU3HU, OTBETCTBEHHOTO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO (3J0pOBOE MUTAaHHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHITHIN U OTIBIXA, PEryJsipHas pU3NUecKasi akTUBHOCTD); (PU3MUECKOro
COBEPILIEHCTBOBAHMS, npu 3AHITHIX CHIOPTUBHO-03/J0POBUTEIBHOM
NEeSATEIbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCOBHAHMEM LIEHHOCTH TPYJIOJIIO0US; HHTEPECOM K
paznuuyHbiM  cdepaM  TpodecCHOHaTbHON  AESITENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccun M peaau3oBBIBaTh COOCTBEHHBIE >KU3HCHHBIC IUIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH >KM3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

JKOJIOruYeCKoe BOCIIMTAHHE:

c(OpPMHUPOBAHHOCTHIO IKOJIOTMYECKOW KyJNbTYphl, TOHUMAHUEM BIIUSHUS
COLIMAIBHO-D)KOHOMHYECKUX  MPOLIECCOB HAa  COCTOSIHME MPUPOJHON H
COLIMAJIBHOM CpeJlbl, OCO3HAHHEM TIJIO0AJIBHOIO XapaKTepa HSKOJIOIMYEeCKUX
npoOJjieM; OpHEeHTalMel Ha TMPUMEHEHHE MaTEeMaTHUUYEeCKUX 3HAHUM IS



pelIeHus 3a1a4 B 00JIaCTH OKPYXKAIOUIEH Cpe/ibl, MIaHUPOBAHUS MOCTYIKOB U
OLIEHKH UX BO3MOXHBIX ITOCIEACTBAN I OKPYKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOIO IO3HAHMSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKHM M OOILIECTBEHHOW NPaKTUKH,
MOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak cepbl YeTOBEUECKON e TEIbHOCTH,
ATAIoOB €€ Pa3BUTHUS U 3HAYMMOCTH Ul PA3BUTHSA LUBWIN3ALWU; OBJIAJCHUEM
A3BIKOM MATEMaTUKH MU MAaTEeMaTHYECKOW KyJbTypOd Kak CpPEJCTBOM MO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITH HPOEKTHYIO M  MCCIENOBATENBCKYIO
NEeATENbHOCTh MHNBHUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TTpeaMeTa
«MaremaTuka» XapaKTEPUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU, VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0elicCmBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMU.

1)  Vuueepcanvuvie no3nasamenvHuvle Oeticmeus, 0becneuudarom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECco8 o0dyuanwuxcsi (oceoeHue
Memo008  NO3HAHUA — OKPYHCAIoWe2o Mupa, NnpumMeHeHue  J10SUYEeCKUX,
ucciedo8amenbCcKux onepayuil, ymenuu pabomams ¢ ungopmayueti).

Ba3oBble jiornyeckue aeiicTBUA:

e BBISIBISITH 5 XapaKTEepU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHATHI, OTHOIIEHUN MEX]y MOHSITUSIMU;
bopmMyIUpOBaTH ONPEAECTICHUS TTOHSITHH; YCTaHaBJIUBATh

CYIIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JIsi 0000IIEeHNUS
Y CpaBHEHUs, KpPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBaTH M MNPeOOPA3OBBIBATH CYKICHHUS:
YTBEPAMUTENIbHbIE U OTpPULATENbHbIC, €IMHUYHBIC, YaCTHBIE U OOIIME;
YCIIOBHBIE;

e BBIBISTH MAaTeMaTHUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpoTUBOpeUHsi B (DaKTax, JAHHBIX, HAOIOJCHUSIX U YTBEPKICHUSIX;
npeasiaraTh ~ KpUTEpUU 7 BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e JIeJaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, AETYKTHBHBIX W
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHHI M0 aHAJIOTUU;

e TMPOBOJAUTH  CAMOCTOSITEIBHO  JIOKAa3aTelIbCTBA  MATEMAaTUYECKUX
yTBEpXKIAeHUU  (MpssMble W OT  NPOTUBHOTO),  BBICTpaMBaTh
apryMeHTaIuIo, OPUBOIUTL  TOPUMEPhl U KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHbIE CYKJICHUS U BBIBObL;

e BbIOMpaTh CHOCOO perieHus: yuyeOHOW 3aiayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BLIOMpATh HauboJiee MOAXOASANIUN C y4E€TOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBarebCcKue AeCTBUA:

e HCMOJBb30BATh BOMNPOCHI KAaK  HCCIEAOBATEIIbCKUNA  MHCTPYMEHT
no3HaHus; (GOpMYIUPOBATH BONMPOCHI, (DUKCUPYIOIIKE MPOTUBOPEUUE,
npo0ieMy, yCTaHABIMBATh UCKOMOE U IaHHOE, (POPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e TMPOBOJAUTH  CAMOCTOSITENIbHO  CIUITAHUPOBAHHBIM  IKCIEPUMEHT,
UCCJIEIOBAHUE M0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4YecKOro



00bEKTa, SBICHUS, IPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00bEKTaMH, SIBICHUAMHU, IPOLIECCAMU;

CaMOCTOATENbHO  (popMynupoBaTh OOOOIIEHUS ¥  BHIBOJABI  I10
pe3ynbTaTam MPOBEAEHHOTO HAOIOIEHUS, HCCIEIOBAaHUsA, OLICHUBATh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0O000IICHUI;
MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE IMPOIECCA, a TaKKE BBIIBUTATh
MPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanueii:

BBISIBJISITH 1e(DULINUTHI HH(DOpPMALINK, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETA
Ha BOIIPOC U ISl PELICHUS 3a/1a4U;

BbIOMpaTh MH(OPMALMIO W3 HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
AHAJIM3UPOBATh, CHUCTEMAaTU3UPOBATh 151 MHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IUYHBIX BUAOB U (POPM MPEICTABICHHUS,
CTPYKTYpPUPOBAaTh HMH(POpPMALIMIO, MPEACTaBIATh €€ B Pa3IMYHBIX
(dopMax, MILTIOCTPUPOBATH TpaUUECKH;

OLICHMBATh  HAA&KHOCTh  MHPOPMALMU IO  CaMOCTOSITEIBHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYyHUKaGmueHwle Oelicmeus, 0becneuusaom
choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAOUUXCSL.
Oo0menue:

BOCIIPUHUMATh M (OPMYJIUPOBaTh CYXACHHS B COOTBETCTBUHU C
YCIOBHSIMU U LENSIMH OOUIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pE€HHS B YCTHBIX M NHCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS TI0 XOJy PELICHMs 3a/auyd, KOMMEHTHUPOBATH MOJYYEHHBIN
pe3yJIbTaT;

B XO/€ OOCYXKIEHMs 3aJaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMoOu
TEMbI, TPOOJIEMBI, pEIIAEMOM 3a/au, BbICKa3bIBATh UJEH, HALICTICHHbIC
Ha TMOWUCK pEUIEHMS; COIMOCTAaBISATh CBOM CYXICHUS C CYXICHUSIMU
IPYrUX YYaCTHUKOB IHMAJIOTa, OOHApYXUBATh pa3IMuM€ U CXOACTBO
MO3ULIUIA; B KOPPEeKTHOU (opme QopMynHpoBaTh pa3HOTIACHUS, CBOU
BO3PAXKEHUS;

MPEACTABIATh  pE3yJbTaThl  pEUIEHUs  3aJayd, dSKCIEpPUMEHTa,
UCCJIEIOBaHMs, MPOEKTa; CaMOCTOSATENbHO  BbBIOMpaTh  (dopmar
BBICTYIUIEHUSI C Y4Y€TOM 3ajJady Mpe3eHTalUd M OCOOEHHOCTEU
ayJIUTOPHH.

CorpyaHuyecTno:

3)

MOHMMATh M  UCIHOJIb30BaTh  MPEHUMYIIECTBA  KOMAaHAHOW U
UHAMBUIYaIbHON paOOThl MPHU PELICHUU y4eOHBIX 3a/ay; NPUHUMATh
Helb COBMECTHOM  JI€ITENIbHOCTH, IUJIAHUPOBATh  OPraHU3AIUI0
COBMECTHOM paboThl, pachpenensiTh BUAbI padOT, JOTOBAPUBATHCA,
o0CyXJaTh TMpolecc U pe3ylbraT paboThl; 00001aTh MHEHUS
HECKOJIbKUX JIFOACH;
y4acTBOBaThb B TPYNINOBBIX (opmax paboTel (0OCyKIaeHus, OOMeH
MHEHUH, «MO3TOBbI€ IITYPMbD» M HHBIE); BBINOJHATH CBOI YacCTh
paboThl M KOOPAMHUPOBATH CBOM JACUCTBUS C JPYIMMHU YIICHAMH
KOMaH/Ibl; OLIEHMBATh Kaue€CTBO CBOEro BKJaJa B OOLIUN MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM yUYaCTHUKAMU B3aUMOJICHCTBHUS.
Vuueepcanonvie  pecynamuenvie  Oeticmsus,  obecneyugarom

Gdopmuposarue cMblCLO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:



e COCTAaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4H, BBIOMPATh CIIOCO0
pelIeHus ¢ Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

penieHuit ¢ y4éTomM HOBOM MHMOPMAIIUH.

CaMOKOHTPOJIb:

e BIJIQJICTh HaBBIKAMHM TO3HABAaTEIbHOM pediieKcuM Kak OCO3HaHUS
COBEpIIAEMbIX  JIEUCTBUH W  MBICIUTEIBHBIX  MPOIECCOB,  HX
pe3yNbTaToOB; BIAACTh CIHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3yJibTara pelieHusl MaTeMaTUYeCcCKOH 3a1auu;

e TMPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IMPU PEIICHUU
3a/layd, BHOCHUTH KOPPEKTHUBBI B JESATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HAWJCHHBIX  OIIMOOK,  BBISBICHHBIX
TPYAHOCTEN;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LETU U YCJIOBHUSIM, OOBICHSITH
NPUYUHBI JOCTHKEHUS UM HEIOCTUKEHHUS PE3YJIbTATOB JEATEIIBHOCTH,
HAXOJUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath MOHATUAMU: TOUYKA, IPsIMas, TUIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU U CICACTBUS M3 HUX IPHU PEIICHUU
Tr€OMETPUYECKUX 3a]1a4.

OnepupoBarh MOHATUSIMH: TAPAICIBHOCTh W TMEPIEHIUKYISIPHOCTD
MPSMBIX U IUIOCKOCTEM.

KnaccuduimpoBath B3aMHOE pPACIONIOKEHUE MPSIMBIX U TIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MOHSATUSMU: TBYTPAHHBIN YTOJI, TPAaHU JABYTPAHHOTO YTJIa,
pedpo BYTpaHHOTO YIJIa; JMHEHHBIN yroy ABYTpaHHOTO YIJia; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BBIMYKIIBIH W HEBBITYKJIBINA
MHOTOTPAaHHUK, JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBI MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIC BHJIBI MHOTOIPAaHHHUKOB (MHpaMHIIa; TMPU3MA,
PSIMOYTOJIbHBIN MapajuieNienuriesi, Kyo).

KnaccudummpoBarb ~ MHOTOTpaHHUKH,  BBIOMpass  OCHOBaHUS  JUIs
Kkinaccuukanuu (BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKH; TPABHIIbHBIC
MHOTOTPAHHHKH; TIPSIMbIE ¥ HAKJIOHHBIE TPU3MBI, TTapajUIeICTUIIC b ).

OnepupoBatb MOHSATUSIMU: CeKyIas MJIOCKOCTb, CCUCHHE
MHOTOTPaHHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHUS CEUEHUH, UCTIONB3YSI METO/ CIIE/IOB.

CtpouTh ce4eHHs] MHOTOTPAHHHUKOB METOJOM CJICJIOB, BBITIOJHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP: BUJ
CBEpXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HAXOXJIEHWE TEOMETPUYECKUX BEIUYHH IO 0Opasiam
WJIM aJToOpUTMaM, MMPUMEHSIS U3BECTHBIC aHATUTUYECKUE METOJIbI TIPU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a/Jad HA BBIYHUCICHUE PACCTOSHUN MEXIy
JIBYMS TOYKaMHU, OT TOYKHA O TPSIMOM, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPENTUBAIOIIUMHUCS TPSIMBIMHU.



Pematp 3amaun Ha HaXOXXJEHUE TEOMETPUUYECKUX BEIMYMH MO 0oOpasiam
WJIM aJropuTMaM, MPUMEHSI U3BECTHbIE AaHAIUTUYECKHE METO/IbI IIPU PELICHUU
CTaHAAPTHBIX MAaTeMAaTHYECKMX 3aJa4 Ha BBIYUCICHHE YIJIOB MEXIY
CKPEUIMBAIOIIUMHUCS MPAMBIMHA, MEXAY MPSAMONM M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Boruncnate 00BEMBI M IUIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(npusma, mUpamuaa) ¢ MNpPUMEHEHUEM (OPMYJT; BBIYUCIATH COOTHOILCHHS
MEX/1y TUIOIIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh NOHATHSAMHU: CUMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CHMMETPUHU (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHGPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKaX.

[IpumensaTs reomeTpuyeckue (PAKThl JUIsl PELIEHUSI CTEPEOMETPUUECKUX
3aa4, MPEANOoJaraloliuX HECKOJBKO IIAaroB pEeUIeHMs, €CIU  YCJIOBHUSA
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpuMensaTs mpocTEWIIME MPOTPAMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay.

[IpuBoauTs MpUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, PACIIO3HABATH MPOSIBJIEHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOy4eHHbIE 3HAHUS Ha MPAKTHKE: aHATU3UPOBATh peajbHbIC
CUTYallUM W NPUMEHSTh M3YYECHHbIC MOHATUS B IMPOLECCE MOMCKA PEIICHUS
MaTeMaTU4YeCKH C(OPMYJIUPOBAHHON MPOOJIEMBbI, MOJEIMPOBATH pPEAbHbBIE
CUTYyallUM Ha S3bIKE TE€OMETPUM, HCCIENA0BATh IOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX NOHITHI M TEOopeM, amnmapara anreOpsl;
pemiaTh MPaKTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXJACHUEM TIE€OMETPUYECKHX
BEJIUYMH.

11 KUIACC

OniepupoBaTh MOHATUSMH: IUIUHIPUYECKAsT TTOBEPXHOCTh, 00Opa3yroIIue
UWIMHIPUYECKOW  TMOBEPXHOCTH; IWJIMHAP; KOHUYECKass TMOBEPXHOCT,
o0pa3yrolme KOHMYECKON MOBEPXHOCTH, KOHYC; cpepruueckas moBEpXHOCTb.

Pacno3naBath Tena BpaieHus (HUWJIUHIP, KOHYC, cdepa U map).

OOBSACHATH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudunupopaTh B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OneprpoBaTh MNOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA,
BBICOTA CErMEHTa; IIApOBOWM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA
[IAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Beruucnare o0BEMBI W TUIOIIAAM TIOBEPXHOCTEH Tea  BpalleHus,
r€OMETPUYECKUX TeJl C IPUMEHEeHHEM (HOpPMYIIL.

OnepupoBaTh TMOHATUSIMU: MHOTOTPAHHUK, BIHCaHHBIH B cdepy u
OMMCaHHBIA OKOJIO cdepbl; cdepa, BNHUCaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaleHHUs.

BeIauciaTh COOTHOIIEHUS MEX Y TIIOMIAAsIMU TTOBEPXHOCTEN U 00bEMaMu
IIOJOOHBIX TEI.

N3ob6paxkars u3ydaembie QUTYpHI OT PYKH U C NMPUMEHEHHUEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BeinosHaTh  (BBIHOCHBIE) IIJIOCKME YEPTEXKH U3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUECHHMSI TeJl BpaIllCHUSI.



W3Bnekatb, MHTEPIPETUPOBATh W MpeoOpa3oBbIBaTh WHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax
U PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpImonmHATE OEHUCTBUSA CIIOKEHUS BEKTOPOB, BBIYMTAaHUS BEKTOPOB U
YMHOXXEHHSI BEKTOpa Ha 4YHUCIO, OOBACHATb, KAaKMMH CBONCTBAaMH OHH
o0nanaror.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBarh MNOHATHAMHU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJ
MEKJy BEKTOPAaMH, CKAAPHOE NPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE H
KOMIUTAHAPHBIE BEKTOPHI.

HaxomuTe cyMMy BEKTOPOB M INPOMU3BEACHUE BEKTOpPAa HA YHUCIO, YIOJl
MEKly BEKTOpPaMU, CKaJIsIpHOE IPOU3BENCHUE, PACKIIAIbIBATh BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAWHAT.

[IpuMeHsATh reoMeTpuyeckue (PAKThI JUIsl PELIEHUsI CTEPEOMETPUUECKUX
3a1a4, IMPEANOJIATAlOIIMX HECKOJBKO IIaroB pPEHIEHUs, €CIU YCIIOBHS
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pemars npocreiimme reoMeTpuYecKue 3a4a4i Ha MPUMEHEHNUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOIICHHW U
HaxXOX/JIEHUE TEOMETPUYECKHX BEJIIMYMH M0 o00pa3lamM WM ajdropurMmam,
IIPUMEHSST U3BECTHBIE METOJBI NPHU PEIICHUM CTAHAAPTHBIX MAaTEMATHYECKHUX
3az1ay.

[IpuMeHsaTh mpoCTEWIIME MPOTPAMMHBIE CPEACTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 33/1a4.

[IprBOoINUTH TIpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
KW3HU, PACTIO3HABATh POSIBJICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MONMyYEHHbIE 3HAHUS HA MPAKTUKE: AaHATU3UPOBATH PEAJIbHbBIC
CUTyallud W NPUMEHATh U3YYEHHBIEC IOHATHS B IPOLECCE MOWCKA PELICHUS
MaTeMaTUYeCKH C(HOPMYJIUPOBAHHON MPOOJIEMBbI, MOJEIMPOBATH pPEaAIbHbBIE
CUTyallud Ha S3bIKE TE€OMETPHUH, HCCIEAOBAaTh ITOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAHUEM T'€OMETPUYECKUX MOHITHUI M TEeopeM, ammapara anreOphl;
pemarh NpakTUYECKUE 3a/1add, CBA3AHHBIE C HAXOXKIECHUEM TI'€OMETPUYECKHUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Ne KoanuecTBo 4acoB
HaumeHnoBaHue pa3aesioB DJIeKTpOHHbIe (LM (POBbIE)
n/ KoHTpoJibHbIE IIpakTH4eckue
U TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PECypPChl
n padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 1
IIpsiMbIE U TNIOCKOCTH B
IIPOCTPAHCTBE.
2 POSIP 12 1
[TapayeabHOCTB NPSMBIX U
IJIOCKOCTEMN
IlepneHquKyIsIpHOCTD
3 PICHAMKYJISIP > 12 1
HPSIMBIX U IIJIOCKOCTEHN
VYTibl MEXKAY OPSIMBIMU U
4 S 10 1
IUIOCKOCTSIMU
MHororpaHHuKu 10
O06bEMBI MHOTOI'PaHHUKOB 8 1
7 IloBTOpEHME: ceueHus, 6 1
pacCTOsIHUS U YTJIbI
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME




11 KITACC

I[TPOTPAMME

HaumeHoBanue KonuyectBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3iesioB U TeM KoHTpoabHbIe IIpakTnueckune
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
nporpamMmbl padoThI padoThI
Tena BpameHus 12
2 OO6bEMBI TEN 5 1
BekTopsl
3 KOOPJIMHATHI B 10 1
IIPOCTPAHCTBE
[ToBTOpEHME,
0000111eHHE,
4 7 1
CHUCTEMAaTU3aLHs
3HAHUU
OBIIEE KOJIMYECTBO
YACOB II0 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne i/ Tema ypoka DJIeKTPOHHLIE IU(POBLIE 00pa3oBaTeJLHLIE pecypchl
yp KoaunuecTBO 4acoB P uHpp P pecyp
KonTposbHbie IpakTuyeckue
Bcero
padoThI padoThI

OcHOBHBIE TIOHATHUS
1 CTepEOMETPHUU: TOUKA, IpsAMas, 1
IJI0CKOCTh, POCTPAHCTBO

[TpaBuia u300pakeHus Ha
PHCYHKaX: IIOCKOCTEH,
napajuIeNIbHBIX MPSMbBIX
(OTpe3KoB), cepeIuHbI OTPE3Ka

[TonsaTHs: nepecekaronuecs
3 IIJIOCKOCTH, TEPECEKArOITUECs 1
npsiMasi ¥ MII0CKOCTh

3HaKOMCTBO C
MHOT'OTpaHHUKAMHU

N300paxeHne MHOrOrpaHHUKOB
Ha YepTeKax

N300paxeHne MHOrOrpaHHUKOB

6 1
Ha MPOCKIIMOHHBIX YepTekKax

7 Ky®0, ero pa3BepTku U MOj€IH 1

3 [Mupamuna, ee pa3BepTKU U L

MOJENU




9 CedeHne MHOTOTPaHHUKOB 1
10 IToctpoenue ceueHues
MHOTOI'PaHHHKOB L
1 B3aumMHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE 1
12 [TapannenbHble npsMbIe B
IIPOCTPAHCTBE .
13 | IlapamienabHOCTH TPEX MPSMBIX 1
14 [TapannensHOCTH IPSIMOU U
TUIOCKOCTH 1
15 VYTibl ¢ COHAIpaBIeHHBIMU
CTOpPOHAMHU 1
16 VYros Mexay NpsSMbIMU B
IIPOCTPAHCTBE .
17 [TapannenpHbIE ITOCKOCTH, UX
CBOMCTBA 1
18 | Terpasap 1
19 | Ky6 1
20 | Ilapamnenenwuren 1
21 | TlocTpoeHue ceueHHi 1
KonrtponsHas pabora no teme
99 "[Ipsimble M TUIOCKOCTH B
npoctpaHcTse. [lapamienbHOCTh 1
MPSAMBIX U IJIOCKOCTEMN"
23 | llepneHIuKyasipHbIE MPSIMBIC B 1




IIPOCTPAHCTBE

[Ipsimble mapasuienbHbIE K

24
IIJIOCKOCTH

o5 [Ipsimble neprIEHIUKYIISIPHBIE K
IJIOCKOCTH

26 [Ipu3Hak nepneHuKyJIIpHOCTH
IIPSIMOY U TUIOCKOCTH

97 Teopema o npsamon
MEPIEHIUKYIISPHOM MJIOCKOCTU

28 | IlepneHIuKyIsIp U HAKIOHHBIE

29 PaccrosiHue oT TO4kH 10
IJIOCKOCTH

30 Paccrostnue ot nipsimoit 1o
IJIOCKOCTH
Haxoxnenue yrimoB Mexay

31 | CKpeuBarOIUMUCS MIPSIMBIMH
B KyOe
Haxoxnenue yrimoB Mexay

32 | CKpeuBaroIUMUCS MPSIMBIMH
B ITUpaMHJie
Pemrenue 3agad mo reMme

33 | '"llepneHAUKYISIPHOCTH MPSIMBIX
U TUIOCKOCTEN"

34 KonrtponsHas pabora no teme

"[leprieHIMKYIAPHOCTD MPSAMBIX




" IockocTen"

Yron mexay npsmMoit u

35
IIJIOCKOCTBIO

36 | JIByrpaHHBIN yrou

37 JInHEeNHBIN yro ABYTPaHHOIO
yria

38 [lepnenuKyIsIpHOCTD
IIJIOCKOCTEN

39 [Tpu3HaK neprneHaAuKyIIpHOCTH
JIBYX TIOCKOCTEN

40 HaxoxxaeHue yriioB Mexuy
IUIOCKOCTSIMU MHOTOTpaHHUKA

41 HaxoxxaeHue yrioB Mexmay
IUIOCKOCTSIMH B THPaMU/Ie

42 Teopema o Tpéx
MEePIIEeHIUKYIIIpax
[IpumeneHne TeopeMsl 0 TpeX

43 | meprneHAMKYIIpax mpu
peleHnn 3a1a4q
KonrponsHas pabota no remam

44 | "VYruel MeXIy OPSIMBIMU U
mIocKocTsIMu"

45 | TloHaTue MHOTOTpaHHUKA

46 [Tpu3sma: n-yronpHas npusma;

I'paHd 1 OCHOBAHUS IPU3MBI;




npsMasd 1 HaKJIOHHAs IMPU3MbI

bokoBas n moytHas ITOBEPXHOCTH

47 1
MIPU3MBI
[IpsimoyronbHbIN
48 | mapasulenenuren u ero 1
CBOMCTBa
49 | Ilupamuna 1
50 [TonHas NOBEpPXHOCTH 1
T PAMH/TBI
51 [IpaBunbpHas u yceueHHast
T PAMH/TBI 1
52 | IlpaBuibHBIC MHOTOTPAHHUKH 1
CumMMeTpus B MPOCTPAHCTBE:
53 | OTHOCHUTEIBHO TOYKHU, IPSIMOH, 1
ILIOCKOCTH
54 KonTponbhas padbota no teme
"MHororpaHHuku" 1
55 | Tlonsarue 006 0OBEME 1
56 | OcHoBHBIE CBOICTBa 0OOBEMA 1
57 O0bBéM napasienenumnena 1
58 | OO0Bém nmupamuIs! 1
59 | OO6BEéM npu3msbl 1
60 | BeruncieHne 00bEMOB Tl 1
61 Pemrenue 3agad mo reMme 1

"O0beMbl TN




62

KonrponsHas pabora o teme
"O6BEMBI MHOTOT'PaHHHKOB"

63

[ToBTOpenue, 0600IICHNE
cucTeMaTu3alus 3HaHHM.
[Toctpoenue ceueHuii B
MHOT'OTPaHHUKE

64

[ToBTOpenue, 0600IICHNE
CHCTEeMaTH3allus 3HAaHU.
Beruucnenue paccrosHus
MEXKY ABYMs TOYKaMH, OT
TOYKH JI0 MPSIMOU

65

[ToBTOpenue, 0600IICHNE
CUCTEMATU3ALMS 3HAHHUMN.
Beruncnenue paccrosHum:
MEXy IBYMsI TOUKaMH, OT
TOYKH JI0 MPSMOM, OT TOUKH 10
IJIOCKOCTH, MEXKIY
CKPEILMBAIOINUMUCS IPSIMBIMU

66

KonrtponbHas pabora no Teme
IIpoMexyTouHas aTTecTalus.

67

[ToBTOpeHme, 0600IIEHNE
CHCTEMATH3alMs 3HAHMIA.
Brruncnenue yrioB Mexy
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

68

[ToBTOpeHue, 0600IIEeHNE
CHCTEMATHU3aLUs 3HAHUI.




Beruucienue yrios: Mexay
CKpCHIMBAOIIUMHUCA ITPAMBIMH,
MEXy IPSAMOH U INIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YTJIOB
MEXY TUNIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68




11 KITACC

Ne ni/m Tema ypoka JJleKTPOHHBbIE HU(PPOBLIE 00pa3oBaTe/bHbIE PeCypPChl

KoaunuecTBO 4acoB

B KoHnTpoJbHbie IIpakTH4eckue
cero
padoThI padoThI

Cdepa u map: ueHtp,
pamuyc, Tuamerp;
IUIOINA/b TOBEPXHOCTH
chepnl

B3aunmuoe
pacnoyioxkeHue chepsl U 1
IJIOCKOCTH

KacareiapHas mi1ockocTh
K chepe

CeueHnue mapa 1

[{uiuHAp: OCHOBAaHUS U
OO0KOBast MOBEPXHOCTb, 1
oOpa3syromas 1 0Ch

[Tnomans OOKOBOU U
MOJTHOM MOBEPXHOCTHU 1
[UTHH]IpA

Ceuenue nunuHapa 1

Konyc: ocHOoBaHue n
BEpIIIMHA, O0pa3yromas u 1
0Chb




ITnomans 6OKOBOU U
IIOJIHOM ITOBEPXHOCTHU
LUIMHIpA

10

Ceuenue koHyca

11

KomOunanus ten
BpallleHUs U
MHOTOTPaHHUKOB

12

MHororpanHuk
OTHCAHBII OKOJIO CeEpBI;
cdepa, BliMcaHHas B
MHOTOTPAaHHUK WJIHA B
TEJIO BpaLCHUS

13

[Toustue 06 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB Tell

14

O0béM UIHHIpa

15

O6béM KoHyca

16

O6bem 1mapa, mapoBoro
CETMEHTa, IIapOBOT0
CeKTopa

17

KonTponbnas pabota no
teMmaM '"Tena Bpamenus"
u "O6bemsl Ten"

18

Bekrop Ha miockocTu u
B IIPOCTPAHCTBE.
Cno)xeHue U BhIUUTAHHE




BEKTOPOB

19

VYMHOXEHHE BCKTOpa Ha
YUuCII0

20

PasnosxeHnue BekTopa 1o
TpEM HEKOMILIaHAPHBIM
Bektopam. [IpaBuiio
napajuiesenumnea

21

Pemenue 3amay,
CBSI3aHHBIX C
MPUMEHEHHUEM TPaBUJII
JICHCTBUM C BEKTOPAMHU

22

[IpsiMmoyronbHas cucrtema
KOOpJMHAT B
MPOCTPAHCTBE.
Koopaunatsl BekTOpa

23

IIpocrerimue 3ana4uu B
KOOpJAMHATAX

24

Yroa Mexy BEKTOpamH.
CkansipHoe
IIPOU3BENIEHUE BEKTOPOB

25

Brruncnenue yrios
MEXK1y IPSMBIMHA U
IJIOCKOCTSIMU

26

KoopannatHo-
BEKTOPHBIN METOJI ITPH
peLIeHU




TCOMCTPHUICCKUX 3aaayd

27

KonrponbHas pabora no
teMe "BekTopsl u
KOOPJIMHATHI B
npocTtpaHcTse”

28

[ToBTOpEHME,
00001IeHNE U
CHCTEMaTH3aIus 3HAHUMN.
CeueHue
MHOTOT'PAaHHUKOB

29

IToBTOpEHME,
00001eHNE U
CcHUCTeMaTU3alrs 3HaHU.
Haxoxnenue yrinos
MEXKY
CKPEILMBAOIIUMHUCS
PSIMBIMU

30

[ToBTOpEHME,
000011eHNE U
cUcTEeMaTu3alus 3HaHUM.
Haxoxnenue yrios
MEXAY MIOCKOCTSIMU

31

IToBTOpEHME,
00001IeHHE U
cucTeMaTHu3aIMs 3HaHUM.
Brruucnenue miomniagei
MHOTOTPAaHHUKOB




32

IToBTOpEHME,
o0o0mieHue u
cUCTEeMaTU3alus 3HaHUM.
Brruncnenne o6beMoB
TEN

33

NrtoroBas KOHTpOJIbHAS
pabora

34

IInomany noBepxHOCTEN
TEJ BpalleHUs

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






