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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
pa3BuTUs oOyyaromuxcs, GopMupoBaHusl (QYHKIMOHATLHOM MaTeMaTU4eCKOM
TPaMOTHOCTH, W3YYECHHs] JpYrHMX Y4YeOHbIX JucHHIUIMH. Pa3Butne y
oOy4Jaronuxcsi MpaBUIbHBIX MPEACTABICHUN O CYIIHOCTH U MPOUCXOXKICHHUH
r€OMETPUYECKUX AaOCTpaKLMii, COOTHOIICHHH PEAJIbHOIO0 U HJIEAJIBHOTO,
XapakTepe OTPAKEHUS MATEMAaTUYECKOW HAYKOM SBICHHM M IPOLIECCOB
peanbHOr0 MHpa, MECTE TEOMETPUU B CUCTEME HAYK U POJIU MATEMATUUYECKOTO
MOJEIIMPOBAaHUS B HAYYHOM T[IO3HAHMM W B NPAKTUKE CIOCOOCTBYET
(GOpMHpPOBAaHMIO HAYYHOTO MHUPOBO33PEHUSI YyUalllMXCs, a TaKXe KauecTB
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 (PU3HUKHU.

YMeHue OpueHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JacTsIX AESITeNbHOCTU yenoBeka. OpueHTalus 4elioBeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €r0 COLUAIBHOrO OBITHS, (popMa
OTpPaXEHUsSI 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
MIOJITOTOBKE K MPAKTHUECKON JAEITeTbHOCTH TI0 MHOTUM HaTpaBICHUSM.

Lens ocBoenusi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 0OydeHUss — o00I1eo0pa3oBaTeIbHOE M OOIIEKYJIbTYPHOE Pa3BUTHE
oOydaromuxcst 4yepe3 0OecleueHHe BO3MOXKHOCTH  NPUOOPETEHHS] U
UCIIOJIb30BAHUSI CHCTEMAaTHYECKUX T€OMETPUYECKUX 3HaHUN U JIeUCTBUA,
cnenu@UUHbIX ~ T€OMETPUM, BO3MOXKHOCTH  YCICIIHOTO  IMPOJOJIKEHUS
oOpa3oBaHMsl MO CHEUUATBHOCTSIM, HE CBSA3aHHBIM C  TPUKIATHBIM
UCIOJIb30BAaHUEM T€OMETPUH.



[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 sBISrOTCS:

e (QopMupoBaHuE MNPEACTABIECHUS O TEOMETPUU KaK YacTH MHPOBOU

KYJbTYPbl K OCO3HAHHE €€ B3aUMOCBSI3H C OKPY>KAOIUM MUPOM;

e (opMupoBaHuE NpeACTaBICHUS O MHOTOIPAaHHUKAX U TeJlaxX BPAIlCHUS
KaK O BaXHEHMIIMX MAaTEeMAaTHUYECKHMX MOJIENAX, MO3BOJISIIOLIUX
OMKCHIBATH U U3y4YaTh Pa3HbIE SIBJICHUS OKPYXKAIOLIET0 MUPA;

e (QopMupoBaHue yMEHHs pacloO3HaBaTh HAa YEpTEXkKaX, MOJEISAX U B
peaTbHOM MHpPE MHOTOTPAaHHHUKH U TeJla BpaIlleHUS;

e OBJIQJICHME METOAAMHM pEIICHHMs 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 AQJITOPUTMAMHU PEIICHHS OCHOBHBIX THUIIOB  3a]ady;
(opMHpOBaHWE YMEHHUS TPOBOJUTH HECJOXKHBIE JIOKa3aTelIbHbIE
pacCyKJIeHUs B XOJE PELIECHUs CTEPEOMETPUUYECKUX 3aJlad M 3a7ad C
MPAKTUYECKUM COJEPIKAHHUEM;

e pa3BUTHE  WHTEJUIEKTYaJbHbIX M  TBOPYECKHUX  CIOCOOHOCTEHN
oOy4Jaroniuxcsi, IO3HABATEIIbHOW aKTUBHOCTU, MCCIEI0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBITIICHUS;

e (¢opmupoBaHue  (PYHKIHMOHAJIBHOW  TPaMOTHOCTH,  PEJICBAHTHOMU
r€OMETPUU: YMEHHE paClo3HaBATh IMPOSIBICHUS TE€OMETPHUUYECKUX
MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTYaIUsX U MPHU U3YUCHHUH APYTUX yUCOHBIX MPEIMETOB, IPOSBICHUS
3aBUCUMOCTEl M 3aKOHOMEPHOCTEH, (POpMYyIMpOBaTh KX Ha S3bIKE
r€OMETPUM M CO3/1aBaTh TIE€OMETPUYECKHE MOJEIH, MPUMEHSThH
OCBOCHHBIA TE€OMETPUYECKUM ammapar sl pEHIeHHs] MPaKTHKO-
OpPUEHTHUPOBAHHBIX  3aJay, MHTEPIPETUPOBATH U  OIICHUBATH
MOJIyYCHHbBIE PE3YJIbTATHI.

OTnuuuTenbHO 0COOCHHOCTHIO TPOTrPAMMBI SIBJIIETCS BKIIFOUEHHUE B KypC
CTEPEOMETPUM B Hauyalle €ro Uu3Yy4YeHHUs 3aJad, pelIaeMblX Ha YpOBHE
MHTYUTHUBHOTO MO3HAHUS, U ONPEeeIEHHBIM 00pa30M OpraHu30BaHHas padoTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTMYECKOTO M MPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKaHNE MHTYUTHUBHBIX MPOILIECCOB, MOTUBUPYET
K JaJbHEUILIEMY U3YYECHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCSA HATJISAIHO-KOHCTPYKTUBHOMY METOAY OOydeHus,
TO €CTh TEOPETUYECKUE 3HAHUS HMEIOT B CBOEW OCHOBE YYBCTBEHHOCTh
NPEIMETHO-TIPAKTUYECKON  NEeATEIbHOCTH. Pa3BuUTHE  MPOCTPAHCTBEHHBIX
IPEICTAaBIICHUN Yy Yy4allluXCsl B Kypce CTEPEOMETPUU MPOBOAUTCS 32 CUET
pelieHuss 3ajJady Ha CO3JaHuE€ MPOCTPAHCTBEHHBIX O0OO0pa3oB W 3ajJady Ha
OMepupoOBaHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3naHue oOpasza MpOBOAUTCS



C OMOPOH Ha HATJSAHOCTH, a ONIEPUPOBAHKIE 00Pa30M — B YCIOBUSIX OTBJICUCHUS
OT HaIJISIAHOCTH, MBICIEHHOTO U3MEHEHUS €T0 UCXOHOTO COJIEP KAHMS.

OcHoBHBIE copepkaTenbHble JTuHUM Kypca «l'eomerpum» B 10-11
Kkinaccax: « MHororpanHukn», «IIpssMble U IIOCKOCTH B MPOCTPAHCTBEY, «Tena
BpaieHus», «BekTopel M KoOpIMHATBI B mpocTpaHcTBe». DopMupoBanue
JIOTUYECKUX YMEHUU pACTIPEIENSIETCS] HE TOJIBKO 10 COAEP/KATEIbHBIM JTUHUSM,
HO | 110 ToJjaM 0Oy4eHHS Ha YPOBHE CPEIHETO 00IIeTr0 00pa3oBaHusI.

Conepxanne o0Opa30BaHUsl, COOTBETCTBYIOIIEE MTPEAMETHBIM PE3yJIbTaTaM
OCBOEHHUs paboueld MporpaMMbl, paclnpenea€HHbBIM 0 ToJlaM OOy4YeHHs,
CTPYKTYpUPOBAHO TaKUM O0pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUCCKUMHU
MOHATUSIMUA M HABBIKAMH OCYIIECTBIISUIOCH MOCIEAOBATENBHO U MOCTYNATENBHO,
C COONIOACHHEM TMPUHLHUIIA TMPEEMCTBEHHOCTH, YTOObl HOBBIE 3HAHMS
BKJIIOYAJIUCh B OOLIyI0 CHUCTEMY TIE€OMETPHYECKUX  MPEACTaBICHUI
oOy4Jaronuxcsi, pacmumpsis U yrayosss e€, o0pa3ysl IpOYHblE MHOKECTBEHHBIE
CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TAHE

Ha uzyuyenue reomerpun orBoaures 2 yaca B Henento B 10 kimacce u 1 yac
B Henento B 11 kiacce, Bcero 3a aBa rojga oOydeHus - 102 yueOHBIX yaca.



COILEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TMOHATUSA CTepeoMeTpuu. Touka, mpsmas, IJIOCKOCTb,
npoctpaHcTBO. lloHsATHE 00 aKCHMOMAaTUYECKOM IOCTPOEHUH CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUHN U CIICICTBUS U3 HUX.

B3anmHOe pacnosniokeHHe NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
MapajulesIbHble W CKpeIMBaroImmecs npsMmele. llapaensHOCTs NpSMBIX U
IJDIOCKOCTEW B IPOCTPAHCTBE: NApaJUICIbHBIE IPAMBIE B IPOCTPAHCTBE;
MapaJuIeIBHOCTh TPEX MPSAMBIX; MAPAILIEIBHOCTD NPSIMOM U TUIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YIOJI MEXKAYy NpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTP  IJIOCKOCTEH:  MApajulesIbHbIE  IUIOCKOCTH;  CBOWCTBA
napajuieldbHbIX IUIOCKOCTe. [lpocreiiime NpoCTpaHCTBEHHbIE (QUIYpPHl Ha
IJIOCKOCTH: TETpa’Ap, KyO, mapasuiesenume/; HOCTPOEHUE CEUCHHI.

[leprieHIMKYISAPHOCTH TPSAMOM U INIOCKOCTH: IEPIEHAUKYJIISPHBIE ITPSMBIC
B IIPOCTPAHCTBE, NPSAMBIE NapaJUICIbHbIE U NEPHEHAUKYISAPHBIE K IIJIOCKOCTH,
MIPU3HAK NEPHEHAUKYISIPHOCTA NPSIMOM M IUIOCKOCTH, TEOpeMa O MPSAMOU
MIEPIICHIUKYJIIPHON TIJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YOI MEXKIY NPSIMOMN U
IUIOCKOCTBIO; JABYIPaHHBIA yTOJI, JMHEWHBIA Yroja JABYTPAHHOIO YyrIJia.
[leprieHAMKYISIp W HAKJIOHHBIE: PACCTOSHHE OT TOYKM JI0 TIJIOCKOCTH,
paccTosIHUE OT MPSAMOM A0 IUIOCKOCTH, MPOEKUUS (PUTYpPhl HA ILIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK NEPHNEHAUKYJISIPHOCTU JBYX
rockocTer. Teopema o TpEX NEPHEHIUKYISPaXx.

MHOrorpaHHUKHU

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE JJEMEHTBl MHOTOTPAaHHMKA,
BBIITYKJIBIE W HEBBIIYKJIbIE MHOTOIPAHHUKH; pPa3BEPTKA MHOTOTPAaHHUKA.
[Ipu3ma: n-yronapHas mnpu3Ma; TPaHW W OCHOBAHUS IIPU3MBI;, NpsMas H
HaKJIOHHAs  MpuU3Mbl; OOKOBasg W  TMOJHAs  MOBEPXHOCTb  IMPHU3MBI.
[Tapannenenunien, mTPSAMOYTOJIbHBIA MAapAJUICICNUIE W €ro CBOMCTBA.
[lupamuga: N-yrojapHas nupamuja, rpaHd U OCHOBAaHME NMUpPaMUAbl; OOKOBas U
MOJHAsl ITOBEPXHOCTh IHPAMHIBI, MpPAaBWIbHAsA W YyCEYEHHAs NUPaMUIA.
DJIEeMEHTBbl TPU3Mbl U nOUpaMujbl. [IpaBuiIbHBIE MHOTOIPAHHHKH: TOHSITHUE
IPaBWJIBHOIO MHOTOTPAHHMKA; MTPABUJIbHAS MPU3Ma U MPABUIIbHASA NMUPAMUJIA;
npaBWibHAas TpEyrojiibHas MNHUpaMUJa U NOPABWIBHBIA  TeTpadap; Kyo.
[IpencraBienre O NPaBUIIBHBIX MHOTOTPAHHUKAX: OKTadp, HOACKAdIP H
ukocasip. CeueHuss NIpU3Mbl U MIUPAMUIBI.

CummMeTpus B NMPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, IIPSMOH,
IJIOCKOCTU. DJIEMEHThl CHMMETPUM B MNHpPAMHUAAX, [apaJUIEIEIUIeIax,
MPaBUJILHBIX MHOTOTPaHHUKAX.

Bbluucienue 5»1€MEHTOB MHOTOIPAHHMKOB: pPEOpa, AMArOHaIM, VYTJIbI.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJHOW IMOBEPXHOCTU MPSMON HPHU3MBI,
IUIOLIAAb OCHOBAaHUW, TeopeMa O OOKOBOM IMOBEPXHOCTHU MPSMON MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHOM NUPaMUIBbI,
TeopemMa O IUom@aan yceuéHHol mupamuabl. [lonsarue o6 o0béme. OOBEM
NUPaMHU/JIbl, TPU3MBL.

[TogoOubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KJTACC



Tena Bpamenus

Hunuaapuyueckass  MOBEPXHOCTb,  OOpasylolue  WJIAHIPUYECKOM
MTOBEPXHOCTH, OCh LMJIMHIAPUYECKOW MNOBEPXHOCTH. l{unuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpasylomias W OCh; IUIOMAAh OOKOBOM W TIOJTHOU
MTOBEPXHOCTH.

KoHnueckast HoBEpXHOCTb, 00pa3yrone KOHNYECKON MOBEPXHOCTH, OCh U
BEpUIMHA KOHHMYECKOW TNOBEpXHOCTH. KOHyC: OCHOBaHME M BepIIMHA,
oOpa3syromas ¥ 0Ch; IUIONIAAh OOKOBOH M TIOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yIolye U BEICOTA; OCHOBAHUS U OOKOBAsI TOBEPXHOCTD.

Cdepa u map: 1meHTp, paanyc, TuaMeTp; IUIONIalb MOBEPXHOCTH C(hEpHI.
B3auMHoe pacnosnoxenue chepbl M IJIOCKOCTH; KacaTelabHas IUIOCKOCTh K
cthepe; miomaas chepsl.

N300paxkeHre Ten BpallleHWs Ha IUIOCKOCTU. Pa3BépTka ummimHapa u
KOHYycCa.

KoMmOvHanuu Ten BpallleHHs M MHOTOTPaHHUKOB. MHOrOrpaHHUK,
ONMMCaHHBIA OKOJIO cdepbl; cdepa, BOUMCAHHAS B MHOTOIPAHHUK, WUIIU TEJIO
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.

[logoOHbie Tena B mpocTpaHcTBe. COOTHOWIEHHS MEXAY IUTOMAAsIMU
MOBEPXHOCTEN, 00BEMAMU MOJOOHBIX TEN.

CeueHusa nwiMHApa (MapauieNbHO U MEPHEHAMKYJISAPHO OCH), CEYEHUs
KOHyca (ImapajieJbHOe OCHOBAaHUIO M MPOXOASIIEe Yepe3 BEPILIUHY), CEUEHUS
miapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd U B mpocTpaHcTBe. ClIOKEHUE M BBIYUTAHUE
BEKTOPOB. YMHOKEHHE BEKTOpAa Ha 4YHCIO. Pa3oxkeHne BEKTOpa IO TPEM
HEKOMIUIaHApHbIM BekTopaM. [IpaBuno napauienenunena. Pemenwue 3anad,
CBSI3aHHBIX C NMPUMEHEHUEM MpaBWI JIEUCTBUM ¢ BekTopamu. [IpsMoyrosbHas
cuctemMa KoopauHar B mpocTtpaHcTBe. KoopamnHatel BekTopa. IIpocreiimme
3a/layd B KOOpJMHATax. YToJl MexIy BekTopaMu. CKalsipHOE MPOU3BEACHUE
BEKTOpPOB.  BblunclieHHEe yIVIOB  MEXIy HpSIMBIMH U IUJIOCKOCTSIMHU.
KoopinHaTHO-BEKTOPHBIM METOJ TpH PEIIEHUM TE€OMETPUYECKUX 3ajad.



IHIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBbTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapakTepu3yrOTCs:

I'paxxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW TO3MIMHK  OOYyYaromerocss Kak
AKTUBHOTO W OTBETCTBEHHOT'O WIEHA POCCUUCKOTO 00IIEeCTBA, MPEACTABICHUEM
0 MaTEeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYD,
ABJICHUM, NpPOLEAYp TpakJaHCKOro oOmecTBa (BBIOOpPHI, OMPOCHI W TP.),
YMEHHEM B3aUMOJICICTBOBATH C COIIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUHU C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIIUTAHUE!

chopMHPOBAHHOCTBIO  POCCHHCKOM  TPaXTAHCKOM  HMACHTHYHOCTH,
YBOKEHUS K MPOIUIOMY M HACTOSIIEMY POCCHUICKONW MaTeMAaTHUKU, [IEHHOCTHBIM
OTHOUICHHEM K JOCTHXEHUSIM POCCUHUCKHMX MAaT€MaTUKOB M POCCHMCKOU
MaTeMaTUYECKOW IIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHUM B APYrUX
HayKax, TEXHOJIOTHUSAX, chepax SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoaa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTHUYECKOTO TMOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JIOCTUKEHUM HAyKH W
JEATEIbHOCThIO YUYEHOr0; OCO3HAaHWEM JIMYHOTO BKJIaJla B IOCTPOCHHE
YCTOWYUBOTO OyAYIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MUPY, BKJIIOYAsi ICTETUKY MaTeMaTUYECKUX

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

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS NPHUMEHSITh MaTEeMaTHYECKUE 3HAHUS B
MHTEpecax 3JI0poBOro U 0Oe3omacHoro oOpaza KU3HHU, OTBETCTBEHHOIO
OTHOLIEHUSI K CBOEMY 3JI0POBBIO (3J0pOBOE MUTAaHUE, COATTAHCUPOBAHHBIM
PEXKUM 3aHITUIN U OTIBIXA, PETryJsipHas pu3nUecKasi akTUBHOCTD); (PU3NYECKOTO
COBEPILIEHCTBOBAHMS, npu 3AHSTHIX CIIOPTUBHO-03/J0POBUTEIBHOM
NEeSATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCOBHAHMEM LIEHHOCTH TPYJIOJIIO0US; HHTEPECOM K
paznuuyHbiM  cdepaM  Tpo(PecCHOHATBbHON  AESTENbHOCTH, CBS3aHHBIM C
MaTEMaTUKOW U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpILATh OCO3HAHHBIA BBIOOD
Oynymieit npodeccun M peasu3oBBIBaTh COOCTBEHHBIC >KU3HCHHBIC IUIAHBI,
FOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTUYeCKOMY OOpa3oBaHHUIO U
caM000Opa30BaHUIO Ha MPOTSHKEHUU BCEH >KM3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTeMaTUYECKON HapaBJIEHHOCTH.

JKOJIOTHYEeCKOe BOCIIUTAHHUE:

Cc()OPMUPOBAHHOCTBIO HKOJIOTMUECKON KYyJIbTYpbl, IOHUMaHUEM BIUSHUS
COLIMAJIbHO-9)KOHOMUYECKUX  IPOLECCOB HA  COCTOSIHME NPUPOJHOM U
COLIMAJIbHOW Cpezbl, OCO3HAHHWEM TIJO0AJIBHOIO XapakTepa HKOJIOIMUECKUX
npo0sieM; OpUEHTAlMel Ha MPUMEHEHUE MaTeMAaTUYECKUX 3HAHUM s



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 HAyKH M OOILIECTBEHHOW MPaKTUKH,
MOHMMAaHUEM MaTEMaTHYECKOW HAyKH Kak cepbl YeTOBEUECKON e TEIbHOCTH,
ATAIoOB €€ Pa3BUTHUS U 3HAYMMOCTH I PA3BUTHSA LUBWIN3ALWU; OBJIAJCHUEM
A3BIKOM MATEMaTUKH M MaTEMaTUYECKON KyJIbTYpOWl Kak CPEIACTBOM MO3HAHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIISITh HPOEKTHYIO M MCCIENOBATENBCKYIO
NEeATENbHOCTh MHNBHUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIC pe3yabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO TTpeaMeTa
«MaremaTuka» XapaKTEePUIYIOTCS 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 CYIIIECTBEHHBIC MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHATHMN, OTHOIIIEHUN MEXy MOHSITUSIMU;
dbopmMyIUpoOBaThH ONPEAECTICHUS TOHSITHH; YCTaHaBJIUBATh

CYIIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS JJIsi 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 MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W
UHAYKTUBHBIX YMO3aKIIFOUEHHUI, YMO3aKIIFOUCHU 110 aHAJIOTUH;

e TMPOBOJAUTH  CAMOCTOSITEJIBHO  JIOKAa3aTeIbCTBA  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  HCCIEAOBATEIbCKUA  MHCTPYMEHT
no3HaHus; GOpMYIUPOBATH BOMPOCH], (DUKCUPYIOIIKUE MPOTUBOPEUUE,
npo0ieMy, yCTaHABIMBATh UCKOMOE U IaHHOE, ()OPMHUPOBATH TMIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULIHI0, MHEHHUE;

e TMPOBOJIUTH  CAMOCTOSTENBHO  CIUIAHMPOBAHHBIM  JKCIIEPUMEHT,
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:

BBISIBJIATH 1e(DULINUTH MH(POpPMALINK, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETA
Ha BOIIPOC U ISl PELICHUS 3a/1a4K;

BbIOMpaTh MH(OPMALMIO W3 HUCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBATh, CHUCTEMAaTU3UPOBATh 151 MHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IMYHBIX BUAOB U (POPM MIPEICTABICHHUS;
CTPYKTYPUPOBAaTh 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 H (OPMYJIUPOBATh CYXACHHS B COOTBETCTBUH C
YCIOBHSIMU U LEISIMH OOUIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOI0O TOYKY 3pE€HHS B YCTHBIX M NHCBMEHHBIX TEKCTax, JaBaTh
MOSICHEHUSI TI0 XOJy PEIICHMs 3a/a4yd, KOMMEHTUPOBATH MOJYYEHHBIN
pe3yJIbTaT;

B XOJ€ OOCYXKIEHMs 3aJaBaThb BOIPOCHI MO CYILIECTBY OOCYKIaeMou
TEMbI, TPOOJIEMBI, pEIIAEMOM 3a/au, BbICKa3bIBATh WU, HALICICHHbIC
Ha TMOWUCK pEUIEHMS; COIMOCTAaBISATh CBOM CYXICHUS C CYXICHUSIMU
IPYrUX YYaCTHUKOB IHMAJIOTa, OOHApYXUBATh pa3IMuM€ U CXOACTBO
MO3ULIUIA; B KOPPEKTHOU (opme QopMynupoBaTh pa3HOTIACUS, CBOU
BO3PAXKEHUS;

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

CoTpyaHuyvecTBo:

3)

NOHMMaTh U  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOH U
UHAMBUIYabHON 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 BKJIaJa B OOLIUH MPOAYKT IO
KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.
Vuusepcanonvie  pecynamuenvie  Oeticmsus,  obecneyugarom

GdopmuposaHrue cCMblCLO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:



e COCTaBJIAATH IUJIaH, AJITOPUTM PEILICHUS 3a7a4u, BHIOMPATH CIIOCO0
peIeHus ¢ Y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI

pelieHui ¢ y4éToM HOBOM MH(pOpPMAIUH.

CaMOKOHTPOJIb:

e BIJIQJICTh HaBBIKAMHM TO3HABAaTEIbHOM pediieKcuM Kak OCO3HaHUS
COBEpIlIAaeMbIX  JIEMCTBUH W  MBICIUTEIBHBIX  MPOIECCOB,  HX
pe3yNbTaToOB; BJIAJAETh CHOCO0AMU CaMOINPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3yJsibTara pelieHus: MaTeMaTUYeCcKOl 3a1auu;

e TMPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEUICHUU
3a/1a4l, BHOCUTh KOPPEKTHUBBI B JIESTEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HAWJCHHBIX  OMIMOOK,  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: TOUKA, IPsIMAs, TUIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU U CICACTBUS M3 HUX NP PEIICHUH
r€OMETPUYECKUX 3a]1a4.

OnepupoBarh MOHATUSIMH: TAPAICIBHOCTh W TMEPIEHIUKYISIPHOCTD
MPSMBIX U IUIOCKOCTEM.

KnaccuduimpoBath B3aMHOE pPACIONIOKEHUE MPSIMBIX U TIOCKOCTEH B
IPOCTPaHCTRBE.

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

OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BBIMTYKIIBIH U HEBBITYKJIBINA
MHOTOTPAaHHHK, JIEMEHTHl MHOTOTPAaHHUKA, PABWJILHBI MHOTOTPaHHUK.

Pacmo3naBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHHUKOB (MHpaMHIIa; TMPU3MA,
MIPSIMOYTOJIBHBIN TTapaJIJIeNIeHIe, KyO).

KnaccudummpoBarh ~ MHOTOTpAaHHUKHM, BBIOMpas  OCHOBAHUS IS
Kkinaccupukanuu (BBIMYKIBIE W HEBBITYKJIbIE MHOTOTPAHHUKH; TPABHIIbHBIC
MHOTOTPAHHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE TPU3MBI, TTapaUICICTUTICbI).

OnepupoBatb MOHSATUSIMU: CeKyIas MJIOCKOCTb, CCUCHHE
MHOTOTPaHHHUKOB.

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

CtpouTh ce4eHHs] MHOTOTPAHHHUKOB METOJOM CJICJIOB, BBITIOJHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXY, COOKY, CHU3Y.

Pemate 3aaun Ha HAXOXJIEHWE TEOMETPUYECKUX BEIUYHH IO 0Opasiam
WM aIToOpUTMaM, MPUMEHSIS U3BECTHBIC aHATUTUYECKUE METOJIbI PU PEIICHUU
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3aJad HA BBIYHCICHUE PACCTOSHUH MEXIY
JIBYMS TOYKAMH, OT TOYKHA IO TPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPENTUBAIOIIUMHUCS TPSMBIMHU.



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

Boruncnate 00BEMBI M IUIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(npusma, mUpamMuaa) ¢ MNpPUMEHEHUEM (OPMYJ; BBIYUCIATH COOTHOILECHHS
MEX/1y TUIOIIAIIMU TIOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPAHHHUKOB.

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

W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHGPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX '€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YEpPTEe)kKax
Y PUCYHKaX.

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

[IpuMensaTs mpocCTEWIIME MPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE 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 NPUMEHITh M3YYCHHBIC IMOHATHUSA B MPOLECCE MOMCKA PEIICHHS
MaTeMaTU4YeCKH C()OPMYJIUPOBAHHON MPOOJIEMBbI, MOJEIHPOBATH pPEAbHbBIE
CUTyallUM Ha S3bIKE€ TE€OMETPUM, HCCIEA0BATh IOCTPOEHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHITHUI M TEeopeM, ammapara anreOphl;
pemiaTh MPakTUYECKHE 3a/layd, CBSI3aHHBIE C HAXOXIACHUEM TIE€OMETPUYECKHX
BEJIUYMH.

11 KUIACC

OniepupoBaTh MOHATUSMH: IUIUHIPUYECKAsT TTOBEPXHOCTh, 00Opa3yroIIue
UWIMHIPUYECKOM  TMOBEPXHOCTH; IWJIUHAP; KOHUYECKass TMOBEPXHOCT,
o0Opa3yrolue KOHMYECKON MOBEPXHOCTH, KOHYC; cpepruueckas moBEPXHOCTh.

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

OOBSACHATH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudunmpoBaTh B3auMHOE paciiookeHue chepbl U TIOCKOCTH.

OnepupoBaTh MOHSTUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTa,
BBICOTA CETMEHTA; IIApOBOM CJIOM, OCHOBaHHE IIIAPOBOIO CJIOS, BBHICOTA
IIaPOBOTO CJIOS; IIIAPOBOU CEKTOP.

Boluucnsate 00bEMBI M IUIOHIAAM TOBEPXHOCTEH Tell  BpallleHHs,
r€OMETPUYECKUX TeJl C IPUMEHEeHHEM (HOpPMYIIL.

OnepupoBaTh TMOHATUSIMU: MHOTOTPAHHHUK, BIHCaHHBIH B cdepy u
OMMUCaHHBIA OKOJIO cdepbl; chepa, BIHUCaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaleHHUs.

BbIauciaTs COOTHOIIEHUS MEX Y TIIOMIAIsIMU TTOBEPXHOCTEN U 00bEMaMu
MO00HBIX TEIL.

N300paxars m3yyaemble (QUTYpbl OT PYKM M C MPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh  (BBIHOCHBIE) TIJIOCKHME 4YEPTEKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHHUSI TeJl BpaIlCHUSI.



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

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpINOMHATE OEHUCTBUS CIIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXXEHHSI BEKTOpa Ha 4YHUCIO, OOBACHATh, KAaKMMH CBONCTBAaMH OHH
o0nanaror.

[IprMeHATH MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBarh MNOHATHAMHU: JEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroOJ
MEKJy BEKTOPAaMH, CKAIPHOE NPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE H
KOMIUTAHAPHBIE BEKTOPHI.

HaxomuTe cyMMy BEKTOPOB M IPOMU3BEACHUE BEKTOpPAa HA YHUCIO, YIOJl
MEKJly BEKTOpPaMU, CKaJIsIPHOE IPOU3BEICHUE, PACKIIAAbIBATh BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAMHAT.

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

Pemars npocrelinme reomeTpuyecKue 3aa4i Ha IPUMEHEHNE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOIICHHW U
HaxXOX/JIEHUE TEOMETPUYECKHX BEJIIMYMH M0 o00pa3lamM WM ajdropurMmam,
MIPUMEHSS U3BECTHBIE METOJBI NPU PELICHUH CTAHAAPTHBIX MATEMAaTHYECKUX
3az1ad.

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

[IprBOoINUTH TIpUMEpPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMy4YEHHbIE 3HAHUS HA MPAKTUKE: AaHATU3UPOBATH PEAJIbHbBIC
CUTyallud W NPUMEHATh U3YYEHHBIEC IOHATHS B IPOLECCE MOWCKA PELICHUS
MaTeMaTUYeCKH C(HOPMYJIUPOBAHHON MPOOJIEMBbI, MOJEIMPOBATH pPEaAIbHbBIE
CUTyallun Ha S3bIKE TE€OMETPHUH, HCCIEA0BATh ITIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHUI M TEeopeM, ammapara anreOphl;
pemarh NpakTUYECKUE 3a/1aud, CBA3AHHBIE C HAXOXKIAECHUEM TI'€OMETPUYECKHUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyecTBo yacos
Ne HaunmeHoBaHue pa3aeiioB DJIeKTpoHHbIe (LM (ppoBbIE)
KoHTpoJibHbIE IIpakTH4eckue
/| ¥ TeM NpPporpamMmmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
1 BBenenue B crepeoMeTpuro 10
[IpsiMBbIE ¥ TUIOCKOCTH B
IIPOCTPAHCTBE.
2 POSIP 12 1
[TapamienpHOCTE IPSAMBIX
U IJIOCKOCTEN
3 [lepnenuKyISIpHOCTD 12
MPSIMBIX U IJIOCKOCTEN
VYriel MeXAY IPSIMBIMU U
4 S 10 1
IJIOCKOCTSIMU
MHororpanHuku 11 1
OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEeHME: ceueHus, 4 1
PacCTOSIHUS U YIJIbI
OBIIEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOTPAMME




11 KIIACC

HaumeHoBanue KonuyecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
Pa3ieioB U TEM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
Tena BpameHus 12
2 OO6BbEMBI TEN 5 1
BekTopsl
3 KOOPJIMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHME,
000011IeHHE,
4 » 7 1
cucTeMaTu3anus
3HaHUI
OBILIEE KOJIMYECTBO
YACOB I10 34 3 0

ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TIOHATHS
CTEPEOMETPHUH: TOUKA,
npsiMasi, TIOCKOCTb,
npoctpancTso. [IpaBuna
n300pakeHNs Ha PUCYHKAX:
n300pakeHusl TUIOCKOCTEH,
napauIeIbHBIX MPSIMBIX
(OTpe3KoB), cepeInHbI
OTpe3Ka

IlonsTus: MepeceKarommecs
IIJIOCKOCTH,
NEepeCCKaromumecs npsamas u
IIIIOCKOCTh

IlonsTus: MepeceKarommecs
IIJIOCKOCTH,
MEpCCCKaArIMrECs IpsAMas u
IIIIOCKOCTh

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHue




MHOTOI'PaHHUKOB Ha
pPUCYHKaX, Ha
IIPOEKIIMOHHBIX YEPTEKaX

HauanpHblie cBeACHUS O
KyOe u nupamuje, ux
Ppa3BEPTKU U MOJEIH.
CedeHuss MHOTOIPAaHHUKOB

Hauanensie cBenenus o
KyOe U nmupamujie, ux
Pa3BEPTKU U MOJEIH.
CeueHurst MHOTOTPAaHHUKOB

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

Ilousitue 06
aKCHOMAaTHYECKOM
MTOCTPOCHHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

[ToustHe 00
AKCHOMATUYECKOM
MOCTPOSHUH CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUU U
CHEACTBHS U3 HUX




10

ITousitue 06
aKCHMOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPHUH:
aAKCHOMBI CTEPEOMETPUHU U
CIEACTBHS U3 HUX

11

B3anmHoe pacnonoxxenue
MPSIMBIX B IIPOCTPAHCTBE:
nepeceKaroImecs,
napauieNbHbIe U
CKPEIMBAIOIINECS TPSIMbIE

12

[TapannensHOCTh IPSIMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE:
napajuieJIbHbIC MPSIMbIC B
MIPOCTPAHCTBE;
[1apaJIeIbHOCTb TPEX
MIPSIMBIX

13

[TapannenbHOCTb NPSAMBIX U
IIJIOCKOCTEN B
MIPOCTPAHCTBE:
[TapamiensHOCTh IPSIMON U
IJI0CKOCTH

14

VYTIIIBI ¢ COHANPABIEHHBIMU
CTOPOHaMU

15

VYros MexIy NpsSMBIMU B
IIPOCTPAHCTBE




16

VYros Mexay IpsMBIMU B
IIPOCTPAHCTBE

17

[TapannenpsHOCTH
IIJIOCKOCTEN: NapajlieIbHbIe
IJIOCKOCTH

18

CaolicTBa napajuiesbHbIX
IIJIOCKOCTEN

19

IIpocrenmme
IIPOCTPAHCTBEHHbIE (PUTYPHI
Ha MJIOCKOCTU: TETpa’p,
KyO, apaJuiesnenumnes

20

ITocTpoeHue ceueHui

21

[ToctpoeHue ceuenuit

22

Kontposnbnas pabota mo
teme "[IpsiMbIe U TIIOCKOCTH
B IIPOCTPAHCTBE.
[TapamenpHOCTh IPSIMBIX U
I0cKoCTeR"

23

[IepnenuKyISIpHOCTD
MIPSIMOM M TUIOCKOCTH:
MIEpIEHUKYISIPHBIE
IIPsIMBIE B IIPOCTPAHCTBE

24

[IpsimMble mapaenbHble U
MEPIEHIUKYISIPHBIE K
IJIOCKOCTH

25

[IpsimMble mapaenbHble U




MEPIEHIUKYIISIPHBIE K
IJIOCKOCTH

26

IIpusnak
NIEPIEHUKYISIPHOCTH
IPSIMOM U TNIOCKOCTH

27

[Tpuznak
MEPIEHIUKYJIIPHOCTU
IPSIMOM U TNIOCKOCTH

28

Teopema o ipsamoit
NepHEHUKYISIPHON
IIJIOCKOCTH

29

Teopema o ipsamoit
NepHEHUKYISIPHON
IIJIOCKOCTH

30

Teopema o npsamon
MIEPIEHIUKYIIAPHON
IJIOCKOCTH

31

[epnienaukynsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH J10 TUIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IUIOCKOCTH

32

Ilepnenpukynsp u
HAaKJIOHHBIE: PACCTOSHUE OT
TOYKH J0 IIJIOCKOCTH,
paccTostHue OT NMPSMOM 10




IIIIOCKOCTH

33

[lepnenaukymnsip u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKHU J0 TUIOCKOCTH,
paccTosHuE OT IPSMOM 110
IUIOCKOCTH

34

[lepnenaukymnsp u
HAKJIOHHBIE: PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH,
paccTosHUE OT MPSIMOM 110
IUIOCKOCTH

35

VYIIIBl B IPOCTPAHCTBE: Yrol
MEXIy NPSIMON U
IIJIOCKOCTBIO

36

JIByrpaHHBIN yroil,
JIMHENHBIN yron

JBYTPAHHOT'O yIJia

37

JIByrpaHHBIN yroil,
JINHENHBIN yron

JBYTPAHHOT'O yIJia

38

[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: IPU3HAK
MEPIEHANKYIIPHOCTH ABYX
IIJIOCKOCTEN

39

[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEM: PU3HAK




MEPIECHANKYIIPHOCTH ABYX
IJIOCKOCTEN

40

[lepneHqUKyISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NIEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEN

41

Teopema o Tpéx
IEPIEHINKYIAPaX

42

Teopema o Tpéx
MEepHEHIUKYISIpax

43

Teopema o Tpéx
MEepHEHIUKYISIpax

44

KonTponbHas padota no
TeMam
"[lepneHIUKYISIPHOCTD
IPSIMBIX U IJIOCKOCTER" 1
"VTiel MEXKAY IPSIMBIMU U
IUIOCKOCTSIMU"

45

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOT'OTPAaHHUKA, BBIITYKJIbIE
W HEBBINYKJIBIE
MHOTOTPAaHHUKHU; pa3BEPTKA
MHOTOTPAaHHUKA

46

IIpu3ma: n-yronpHas
MpHU3Ma; TPaHU U OCHOBAHUS




IIPU3MBI; IIpsIMast U
HAaKJIOHHAs [IPU3MBI;
OOKOBast U MOJIHAs
[IOBEPXHOCTb MIPU3MBbI

47

[Tapamtenenunen,
IIPSIMOYT OJIBHBIN
HapajuleJIenUIe] U €ro
CBOICTBa

48

[Inpamua: n-yroapHas
NApaMua, FpaHu u
OCHOBaHUE MUPAMUJIBL;
OOKOBast U NOJIHAS
IIOBEPXHOCTb TUPAMHU/IBL;
IIpaBWIbHASA U yCEUEHHAs
npamMuaa

49

IIpaBunbHbBIE
MHOTOTPaHHUKU: TIOHSTHE
IIPaBUJIBHOTO
MHOTOTPaHHHKA;
MpaBWJIbHAS NTPU3Ma U
MpaBWJIbHAS MUPaAMUJIA;
MpaBWJIbHAS TPEYTOJIbHAS
NMpaMKia ¥ IpaBUIIbHBIN
TeTpa’ip; Kyo

50

[IpencraBnenue o
IMpaBUJIBHBIX
MHOT'OTPaHHHUKAX: OKTa’dap,




JOACKadIP U UKOCAdIP.

51

CummMmerpus B
MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIHO TOYKH,
IIPSIMOH, TUIOCKOCTH.
DneMeHThl CUMMETPUH B
UpaMUax,
napajiesenumnenax,
IIPABUIIBHBIX
MHOTI'OI'paHHHKaxX

52

Brruncnenue s1eMeHTOB
MHOTOTPaHHHUKOB: p&Opa,
JaroHallu, yrJibl

53

[Tnomanp 60okoBOM
MOBEPXHOCTHU U MOJIHOU
MOBEPXHOCTHU IPAMOM
MIPU3MBI, IJIOIIA/Ib
OCHOBaHUM, TEOpPEMA O
OOKOBOI1 TOBEPXHOCTH
MIPSIMOM TIPU3MBI

54

[Tnomans 6okoBOM
IIOBEPXHOCTU U
ITOBEPXHOCTH MTPABUIIBHOMN
MUpaMH/JIbI, TEOpEMA O
Iomaa OOKOBOMH
ITOBEPXHOCTH YCEUEHHON
MIAPaMMU/IbI




KonrponsHas pabora no

> teme "MHororpaHHuKu" .
56 [Tonsarue 06 06bEMe 1
57 O06BEM TUpaMuIBI 1
58 O0BEM nupamMubl 1
59 O0BEM nupamMubl 1
60 O06BEM TUpaMuIBI 1
61 O0BEM pu3MBI 1
62 O0BEM pU3MBI 1
63 O06BEM IPHU3MBI 1
KonTponbHas padota no
64 teMe "O0BEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEeHue, 060061IEHNE
65 cucTeMaTu3alus 3HaHuH. 1
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE
[ToBTOpEeHMEe, 060061IEHNE
cucTeMaTu3anus 3HaHH.
Brrunciienue pacctosiHui:
66 MEXy IBYMSI TOUKaMH, OT 1

TOYKH O0 HpﬂMOfI, OT TOYKH
A0 IIIOCKOCTH, MCKAY
CKpCHIMBAOIHUMHUCA
MpsAMBIMHA




Hrtoroas KOHTpoOJIbHAS

67
pabora

[ToBTOpenue, 0600IICHNE
CUCTEMAaTU3ALUs 3HAHUM.
Beruucienue yrios: Mexay
68 CKPEILMBAIOIIUMUCS
IPSIMBIMU, MEXKIY IIPSIMOU U
IJIOCKOCTBIO, ABYIPaHHBIX

YTJIOB, YIJIOB MEXIY

IIJIOCKOCTAMUA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

68




11 KIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Coepa u miap: 1eHTp,
paauyc, Tuamerp;
IUIONIA/(b TIOBEPXHOCTH
cepsl

B3aumnoe
pacrioiokeHue chepbl
U IUIOCKOCTH;
KacaresibHasl INIOCKOCTh
K chepe; miomaas
cdepbl

N3o06paxenue chepsl,
Imapa Ha INIOCKOCTH.
Ceuenus mapa

Hunuuapuueckas
MTOBEPXHOCTb,
oOpasyromue
HWIAHAPUYECKON
MOBEPXHOCTH, OCh
LHUAJIMHIPUYECKOU
MIOBEPXHOCTU

HumuHap: OCHOBaHUS U




OOKOBast MOBEPXHOCTb,
o0pa3yrolas 1 och;
II0Iaab OOKOBOM U
HOJIHOM MTOBEPXHOCTH

N3o0paxkenue
WIMHAPA HA
iockocTu. Pa3BépTka
uminaapa. Ceuenus
HWIMH]IpA
(TUTOCKOCTHIO,
MapayieIbHON UIn
MEPIEHIUKYISIPHONU OCH
HUATTUHIPA)

Konunueckas
MMOBEPXHOCTb,
oOpasyromue
KOHHUYECKOM
MMOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKON
MMOBEPXHOCTHU

Konyc: ocHoBanue n
BEpIINHA, 00pa3yronas
1 OCb; IJIOMIAb
OOKOBOI1 U MOJHOMN
MMOBEPXHOCTHU

VY ceu€HHBIN KOHYC:
o0pa3yrolne 1 BbICOTa;




OCHOBaHUA U OOKOBas
IIOBEPXHOCTh

10

N306pakeHne Konyca
Ha IUIOCKOCTH.
PassépTka KoHycCa.
CeueHus KoHyca
(TUTOCKOCTHIO,
napajuieIbHOU
OCHOBAaHHUIO, U
IJIOCKOCTBIO,
MPOXOIAIIEH uepe3
BEPILUHY)

11

KoMmOunanus ten
BpAIllCHUS U
MHOTOTPaHHUKOB

12

MHororpassuk,
OIIMCaHHBIN OKOJIO
cdepsl; chepa,
BIIMCaHHAas B
MHOTOTPaHHUK WU B
TEJI0 BpallleHus

13

IMoustue 06 00BEME.
OCHOBHBIE CBOUCTBA
00BEMOB Tell

14

O0BEM TUIIHHIpA,
KOHYycCa




15

O0BeM mapa u
IomazsL cheps

16

IlonoOHbIc TEna B
MIPOCTPAHCTBE.
CooTHOILIEHUS MEXKTY
ILIOIIAASIMHU
MMOBEPXHOCTE,
00bEMaMU ITOT00HBIX
Ten

17

KonTponbHas padora
o teMaM "Tena
BpamieHus" u "O0beMbI

TCI

18

Bekrtop Ha mmockoct 1
B IPOCTPAHCTBE

19

Cioxenue u
BBIYUTAHUC BGKTOPOB

20

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

21

Pasnoxxenne BekTopa
10 TPEM
HEKOMIUTaHAPHBIM
BekTopaM. [IpaBuio
napajulesIenune1a

22

Pemenue 3amgay,
CBSI3aHHBIX C




IIPUMEHEHUEM IIPaBUII
JEHUCTBUN C BEKTOPAMHU

23

[IpssmoyronbHas
cucTeMa KOOp/IMHAT B
MIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3aga4yu B
KOOpJMHATaX

24

Yron mexny
BekTopamu. CKanspHoe
IIPOU3BECHUE
BEKTOPOB

25

Brruncnenue yrios
MEXKY MPSAMBIMHU U
IIOCKOCTSIMU

26

Koopaunarao-
BEKTOPHBIN METOJI ITPU
peneHnn
F€OMETPUYECKHX 3a1a4

27

KonTponbnas padota
o TeMe "BekTopsl u
KOOpJWHATHI B
npocTpaHcTae”

28

[ToBTOpEHME,
o0o01ieHue u
CHUCTEMAaTU3ALIUS




3HaHUN. OCHOBHbIE
¢burypsl, GpaxThl,
TEOpeMBbI Kypca
IUTAHUMETPUHU

29

[ToBTOpEHME,
000011ICHIE 1
cHUCTeMaTH3aIus
3HaHui. OCHOBHEIE
burypsl, GpaxTsl,
TEOpEMBI Kypca
TUTAHAMETPUH

30

IToBTOpEHME,
0000111eHUE U
CHCTeMaTH3amus
3HaHu#. 3ama4un
TJIAHUMETPUHU U
METO/IbI UX PEIICHUS

31

IToBTOpEHME,
00001IecHNE U
cucreMarni3anuia
3HaHu#. 3ama4un
HJ'[aHI/IMeTpl/II/I 158
METO/bl UX PEIICHUS

32

[ToBTOpEHME,
o0o01ieHue u
CUCTEeMaTU3alHs
3HaHUH. OCHOBHBIE




¢burypsl, GpaxThl,
TEOpeMBI Kypca

CTepEeOMETpUU

Hrtoroas KOHTpoOJIbHAS

33 pabora 1
[ToBTOpEHME,
% | et :
3HAHUU
OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Artanacsan JI.C. 'eomerpusi. YueOnuk 10-11 oOieoOpazoBarenbHbIX

yupexaenuii. M. «IIpocsemienney.
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