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HOACHUTEJIBHAA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxca 10 —11 kimaccoB pa3paboraHa Ha ocHOBe DenepaibHOTO
roCyJJapCTBEHHOr0 00pa3oBaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMCHHBIX MHUPOBBIX  TpPEOOBaHWM, TPEABIBIIEMBIX K
MaTeMaTU4ecKOMy OOpa3oBaHUI0, W TPAJUIMNA POCCUHCKOr0 0oOpa3oBaHMUS.
Peanuzanust mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KITFOUCBBIMU KOMITCTCHIIHSIMH,
COCTaBJISIIOMIMMH OCHOBY JJISi CaMOpa3BUTUS M HEMPEpPhIBHOIO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYCIIOBJICHA IPAKTUYCCKOH 3HAUYMMOCTBIO METANpPEIMETHBIX M|
NPEIMETHBIX PE3yJbTaTOB OOyUYEHHsS TEOMETPHUH B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GOpMHpPOBaHUS (YHKIIMOHAIBHOW MaTeMaTHYCCKOU
IPaMOTHOCTH, U3YUYCHHS JPYTUX YUeOHBIX AUCIUILUIMH. Pa3BUTHE y 00yJaronuxcs
NPAaBWIBHBIX TPEJICTABICHUNA O CYIIHOCTH W TPOUCXOXKICHUH T€OMETPUUYCCKUX
aOCTpaKIWMii, COOTHOIICHHH PEAJIbHOTO M HJCAIBHOIO, XapaKTepe OTpPaKCHHUS
MaTEMaTUYCCKON HAYKOH SIBJICHHH U MPOIICCCOB PEATBHOI'O MUPA, MECTE TCOMETPUHN
B CUCTEME HAyK M POJIM MaTEeMAaTHYECKOTO0 MOJICIUPOBAHHUSA B HAyYHOM TO3HAHUU
U B IIPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUS YUAIIUXCS,
a TaKKe KaueCTB MBIILICHUSA, HEOOXOMUMBIX JUIS aJanTallid B COBPEMCHHOM
0011[eCTBE.

['ecomeTpust SBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK Kak OOECIEYMBACT BO3MOXKHOCTh H3YUYCHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHON HAIPaBJIEHHOCTH, TaK M T'YMaHUTAPHOM.

Jlornueckoe MbIILICHHE, (GOPMUPYEMOE IIPH H3YUYCHHH OOYYarOIIMMUCS
MOHSATUWHBIX OCHOB T€OMETPHUH U ITOCTPOCHUH IEITOYKH JIOTHUICCKUX YTBEPKIACHUN
B XOJIc peHICHHUS TeOMETPUYCCKHX 3aJa4, YMEHHE BBIJIBUTaTh M OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HMCIIOJIB3YIOTCS TPH PEIICHUH 3aJa4 €CTCCTBEHHO-
Hay4YHOTO ITUKJIa, B YaCTHOCTH U3 Kypca (YU3UKH.

YMeHHe OpHEHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIISCTBEHHYIO POJIb BO
BCceX 00JIacTSIX JESITCIBPHOCTH ueloBeka. OpHeHTAaIMs 4YejIoBeKa BO BPEMEHU W
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaIbHOTO OBITHSA, (opMma
OTPaXCHHSI OKPYXKAIOMIETO MHUpPA, YCIIOBHE YCICIIHOTO IO3HAHUS W aKTUBHOTO
nmpeoOpa3oBaHus  JeWcTBUTENbHOCTH. OmnepupoBaHHE  MPOCTPAHCTBCHHBIMHU
oOpazamMu 00BEIUHSICT Pa3HbIC BUIbI YICOHOM U TPYAOBOU NEATCIBHOCTH, SIBIISCTCS



OJIHUM M3 MpO(PEeCcCCHOHATBPHO BaXKHBIX KayecTB, IMO3TOMY akTyalbHa 3ajaya
GopMupoBaHus 'y  OOydYalIIUXCA  MPOCTPAHCTBEHHOIO  MBIIUIEHHUS  Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Llens ocBoeHus mnporpammbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00y4yeHuss — oOmeoOpa3oBaTeIbHOE M OOUIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneueHrne BO3MOKHOCTH PUOOPETEHUS U UCTIOJIb30BaHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKMX 3HAHMW U  JEUCTBUM, CIEHUPUUHBIX
r€OMETPUHU, BO3MOXKHOCTH  YCHEIIHOTO  MPOJOJKEHHs  0Opa3oBaHMsS 10
CHEUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpud Ha 0a30BOM YpOBHE IIpeJHA3HAyYeHa s
oOy4arommxcs CpeHel MIKOJIbI, HE UCHBITHIBABIINX 3HAYUTENIBHBIX 3aTPYIHEHUM
Ha ypOBHE OCHOBHOI0 oOmero o0pa3zoBanus. Takum oOpa3om, oOydwarouiuecs Ha
06a30BOM YPOBHE JIOJXKHBI OCBOUTH OOIIME MAaTEMATUYECKUE YMEHHUS, CBSI3aHHBIE CO
cnenupUKol reoMeTpur U HeoOXOAUMBbIE VISl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHu UMEIOT BO3MOXHOCTh U3yUUTh T€OMETPHUIO O0JIee TIyO0Ko, eciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPHUYECKHMX 3HAHUAX B
npodeccuoHaIbHOM 1eATeTbHOCTH.
JIOCTH)KEHHE 1IeJI  OCBOEHHUS NpOorpaMMbl 00€CleYMBAETCS pPELICHUEM
COOTBETCTBYIOLUX 3a7ad. llpuopuTeTHbIMH 3ajayaMd  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BOM ypoBHE B 10—11 kiaccax sSBISIOTCS:
- (opMHpOBaHHE TPEACTABIECHUS O TEOMETPUHM KaK dYacTH MHUPOBOH
KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

 (opMHpOBaHUE NPEICTABICHNUS O MHOTOI'PAaHHUKAX U TEJIaX BPAILCHUS KaK
0 BaXXHEMIIMX MaTeMaTHUECKUX MOJEJAX, MO3BOJISIIOIIUX ONUCHIBATh U
U3y4aTh pa3Hble SBJICHUS OKPY’KAIOLIET0 MHUPA;

- (dopMHpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEKaxX, MOJAEINAX U B
pealbHOM MHpE MHOTOIPaHHUKH U TeJla BPaIlCHHUS;

 OBJIQJICHHE METOJaMH PELICHUsS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (HUTYD;

- (GopMUpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH IOHATHUAMHU O
MHOTOI'PaHHUKAX U TeJIaX BPAaIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

- OBJAJCHHE  QITOPUTMAMHM  DEIICHHS  OCHOBHBIX  THIIOB  3a7ady;
GopMupoBaHuE yYMEHHUS TPOBOJUTH  HECIOXKHbBIE  JIOKA3aTEIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
PAKTUYECKUM COJIEPKAHUEM;

* pa3BHUTHE MHTEJUIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaOIIUXCH,
[I0O3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHHM, KPUTHYHOCTH
MBIIUICHHUS;



- (popmupoBanue ¢yHKIIMOHAILHON TPaMOTHOCTH, PEJICBAHTHON T€OMETPUH:
yYMEHHUE Paclo3HaBaTh MPOSIBJICHUS FCOMETPUUYECKUX MOHATUH, 0OBEKTOB
Y 3aKOHOMEPHOCTEH B peaIbHBIX )KU3HEHHBIX CUTYalUsAX U MPU U3YUECHUU
IpYrux  y4eOHbIX  MPEIMETOB, MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (hOPMYJIUPOBATH UX HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FEOMETPUYECKHUE MOJICNIM, TPUMEHATh OCBOCHHBIA T€OMETPUUYECKUUN
anmapar s penieHus NPaKTUKO-OPUCHTUPOBAHHBIX  3aj]ad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAn4YuTETLHON OCOOCHHOCTBIO TPOTpaMMBbl SIBJISIETCS BKJIIOYEHUE B KYypC
CTEpPEOMETPUH B HAYaJIe €r0 U3yUYeHHUs 3aja4, peliaeMblX Ha YPOBHE HUHTYUTUBHOTO
MO3HaHMs, U OMNpeeaéHHBIM 00pa30oM OpraHu3oBaHHash paboTa HaJl HUMH, UYTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO MBIIIJICHUS,
CTUMYJIUPYET MPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JadbHEUIIIEMY
U3YUYEHUIO TIPeIMETA.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-
MPaKTUYECKON AesTeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4YalIuxcs B Kypce CTepeOMETPHH MPOBOIUTCA 3a CUET PEIICHMS 3a/1a4 Ha CO3/IaHUe
POCTPAHCTBEHHBIX 0O0pa30B W 3a/Jady Ha OINEPUPOBAHHE MPOCTPAHCTBEHHBIMHU
oOpazamu. Co3ganue oOpaza TMPOBOJUTCA C OMOPONM HA HATVIAIHOCTh, a
OIepupoBaHUE 00PA30M — B YCIOBUAX OTBJICUEHHUSI OT HATJIAIHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOIHOTO COJIEPHKAHUSA.

OcHoBHBIE cojepkaTenbHble JUuHUM Kypca «I'eometpum» B 10—-11 kmaccax:
«MHororpanHukn», «IIpsmble U TNIOCKOCTH B IPOCTPAHCTBEY, « Tena BpaleHus»,
«BekTopbl 1 KOOPAUHATHI B MPOCTPAaHCTBEY. DOpMUPOBAHUE JTOTUYECKUX YMEHUMN
pacmnpenensieTcsi He TOJIbKO M0 COAEPKaTeIbHBIM JTUHUSM, HO U 110 TOAaM 00y4YeHUs
Ha YpOBHE CpeJIHEeTo 0011ero oopa3oBaHusI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill mporpaMMbl, pacmpenenéHHbIM 10 TrojaM OOydeHws,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJIIOICHUEM IIPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYyUYaIOMIMXCS, PACIIUPSS U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henemto B 10 knacce u | gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U JIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATUSL ~ CTepeoMeTpuu. Touka, mpsAmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM TIOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anMmHOE pacnonokeHue MpsMBIX B IMPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuielbHble M CKpelluBaroluecss mnpsMbele. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTE B NPOCTPAHCTBE: TNapajyielibHble MpAMbIE B  MPOCTPAHCTBE;
napajieIbHOCTh TPEX MPSAMBIX; NAPAUIEIBHOCTh MPSAMOW U TUIOCKOCTH. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YrOJI MEXAY MOpsIMBIMU B TPOCTPAHCTRBE.
[TapamienbHOCTb IIJIOCKOCTEN : MTapajuIeNIbHBIE ITIOCKOCTH; CBOMCTBA MAapaJlIeIbHBIX
miockocTeit. IIpocrelinue mpocTpaHCTBEHHBIE (UTYPHI HA TJIOCKOCTH: TETPadp,
KyO, Mapajiesenunesa; NIoCTPOCHUE CEUCHUM.

[TeprieHAUKYJISIPHOCTh MPAMOM U MJIOCKOCTH: MEPIEHIAUKYISIPHBIC MPSIMBIE B
NPOCTPAHCTBE, NPSIMbIE MapaJUIC/IbHbIE M MEPHEHIUKYJSIPHbIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSMOM UM IUIOCKOCTH, TeopeMa O MpsSMOu
NEPNEHAUKYISPHON IUIOCKOCTU. YTIbl B MPOCTPAHCTBE: YroJl MEXAY NpSIMOMl U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM yrojll JBYIPaHHOrO  yrija.
[lepneHaUKyIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM JIO TUTOCKOCTH, MPOEKIUs (PUTYpHI HA IIIOCKOCTb. [lepneHanKynsipHOCTh
IUIOCKOCTEU: MPU3HAK MEPIEHIUKYISIPHOCTH JABYX IUIOCKOCTEW. Teopema o TpEX
NEPHEHINKYJIAPAX.

MHOrorpaHHuKH

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTH MHOTOIPAaHHUKA, BBIMYKJIbIE
Y HEBBINYKJIblE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronbpHas
pu3Ma; TpaHU W OCHOBAHUS MPU3MBIL; MpsIMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajiejienunes U ero cpoucrtsa. llupamupa: n-yroinpHas nupaMuaa, TPaHu M
OCHOBaHHE MUPAMUJIBI; OOKOBAs U MOJHASI TOBEPXHOCTh MUPAMHUIBI; TIPaBUIIbHAS U
yced€HHasg mnupamMuga. OJEMEHTbl TMpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKH: MOHSATHE NPAaBWIBHOIO MHOIOTPAHHUWKA; MPABUJIBbHAS IpU3Ma U
MpaBWIbHAS THPAMUIA; NpPAaBWIbHAA TPEYroJjbHAs MNHUPAMUIA W IPABUIIBHBIN
TeTpa’ap; KyO. IIpencraBneHwe o TpaBWIbHBIX MHOTOIPAHHUKAX: OKTadIp,
noaexa’ap u ukocasap. CeueHus nNpu3Mbl U TUPAMUIBI.

CuMmMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MNPSIMOU,
IJTIOCKOCTH. DJIEMEHTHl CHAMMETPHUH B MIUPAMHUJIAX, TApAJUICJICNUIIe1aX, TPABUIbHbBIX
MHOTOT'PaHHUKAX.



BbruniciieHne 3J€MEHTOB MHOTOIPAaHHUKOB: pEOpa, JAMAroHalu, YIJIbL.
[Inomaas OGOKOBOM MOBEPXHOCTH M MOJHON MOBEPXHOCTH HPSIMOU MHPU3MBI,
IUIOLIAb OCHOBAHUI, TEOpEMa 0 OOKOBOI MOBEPXHOCTH NPAMOU npu3msl. [lnomans
OOKOBOM IOBEPXHOCTH M TIOBEPXHOCTUM NPABWIBHOM NHpaMuibl, TEOpemMa O
wionaau yceu€uuoit nupamuasbl. [loustue 06 00béMe. OObEM NUpPaMUIbI, TPUIMBI.
[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIJACC

TeJsia BpameHnus

Hunuuapuyeckas TIOBEPXHOCT, obOpazyroriue UMAJIMHAPUYECKOU
MOBEPXHOCTH, OCh IMJMHJPUYECKON TMOBEPXHOCTU. LlUmuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasylollas M OCb, IJIOMAAh OOKOBOW U MOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIiue KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKON MOoBEepXHOCTH. KOHYC: OCHOBaHUE M BepIIMHA, 00pa3yromasi
U OCh; TUTOIIATb O0KOBOU U TOJIHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yolme
U BBICOTA; OCHOBAHMS 1 OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMAL MOBEPXHOCTH C(HEpHI.
Bzaumnoe pacrnonoxenue cepbl U IIIOCKOCTH; KacaTelbHas IIOCKOCTh K cdepe;
I0Ia b cephl.

N3006paskeHne Ten BpallleHus1 Ha TUIOCKOCTU. Pa3BEpTka MIIMHIpa U KOHYca.

KomOunaruu Ten BpaiieHus 1 MHOTOIPaHHUKOB. MHOTOIrpaHHUK, ONTUCAHHBIH
okoJio cdepsl; chepa, BIMCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPAILICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOCTBa 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO Mapajuienienumnena u cieactsus u3 He€. OO0bEM UMIMHIpA,
koHyca. O0BEM mIapa u miomaasb chepsl.

[Tono6ubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus munHApa (MIapaJuIeIbHO U MEPIICHANKYISIPHO OCH), CEUYEHHUS KOHYCa
(mapaeabHOe OCHOBAHUIO M IIPOXOSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTOopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocty U B mpocTpaHcTBe. ClokeHre U BBIYUTAaHUE BEKTOPOB.
YMHOKEHNE BEKTOpA Ha 4ucio. Pa3noxkeHue BEKTOpa 1Mo TpEM HEKOMIUJIAHAPHBIM
BekropaMm. IlpaBuno mapamnenenunena. Pemenue 3agad, CBS3aHHBIX €
MIPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopamnatel Bektopa. [Ipocreitmme 3amaun B
KOOpAMHATAX. YTOJN MEXAy BeKTopamu. CKaISIPHOE MPOU3BEIECHUE BEKTOPOB.



Beruncnenne yrioB MexXay NpSMBIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJ] IPU PEIICHUHU T€OMETPUYECKUX 3aa4.



IHIJIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHMS MPOrPaMMbl  Y4eOHOro mpeaMera
«MatemaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpMUPOBAHHOCTHIO FPAXKIAHCKON MO3UIIUUA O0YYAIONIEroCs KaKk aKTUBHOTO
M OTBETCTBEHHOIO WJIE€HAa POCCHUICKOr0 OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP, SBICHHH,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAIBHBIMM HMHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BoCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON rpak1aHCKOW UJICHTUYHOCTH, YBaXKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHCKONW MAaTeMAaTHYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JIOCTHIKEHUM B JPYrux HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI' 0 BOCTIMTAHMSA:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOIO C NMPAKTUYECKUM IMPUMEHEHHEM JIOCTHKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJIa B TOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIMTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAas ACTETUKY MAaTEMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHH, pacCyXICHUI; BOCIPUUMUYHNBOCTHIO
K MaTEMaTUYECKUM acCleKTaM Pa3InuHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHKE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUe 3HaHUS B
HMHTEpEcax 37J0pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE NMUTaHHUE, COATAHCHPOBAHHBIA PEXUM 3aHATHH U
OTJbIXa, peryisipHas Gu3nyeckass akTUBHOCTD); (PU3UUYECKOTO COBEPIICHCTBOBAHUS,
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATETbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznuuabM  chepaM  TPOPECCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATb COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTEMaTUYeCKOMY OOpa3oBaHUI0 U



CaMOOOpa30BaHUIO HA TMPOTSHKEHUH BCEM KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUeCKON HATpaBIEHHOCTH.

IK0J0rnYecKoe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyNIbTYpbl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHUE MPUPOJHONU U COLMAIBHOU
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTHYECKUX MpoOJieM;
OpUCHTAIIMEH Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWM MJisg pelieHus 3ajad B
o0J1acTu OKpY>Karoliel cpeibl, INIAaHUPOBAHUS TTOCTYIKOB U OLICHKU UX BO3MOYKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM U  OOIIECTBEHHOW TMPAaKTUKHU, TMOHUMaHUEM
MaTeMaTHYEeCKON HayKH Kak c(epbl 4YeJOBEUYECKON NESITEIBHOCTH, ATANoOB €&
Pa3BUTHA W 3HAYMMOCTH JJIA Pa3BUTHUS ITUBWJIM3AIMH; OBJIAJCHUEM SI3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJbTYpOW KaK CpPEICTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJISATh IMPOCKTHYH) W HUCCIEIOBATEILCKYIO JCSATEIBLHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yJbTaThl OCBOEHUS MPOrpaMMbl yd4eOHOTO MpeaMera
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU ~ OCUCMBUAMY,  VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1) Ynueepcanvnvie no3HaeamesibHble oelicmeus, obecneyusaiom
Gopmuposanue 0a308blX KOSHUMUBHBIX NPOYECCO8 0OyUaruuxcs (oceoenue
Memo0o08  NO3HAHUS — OKpyycaowe2o  mMupa,  NpUMeHeHue  J102UYeCKUx,
uUccie008amenbCKux onepayuli, ymeruil pabomams ¢ ungopmayueti).

ba3oBble Jioruyeckue 1eHCTBUS:

« BBUIBISITH U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEeMATHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJICICHNs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KJIaccu(UKaIi, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAJIN3A;

« BOCHpPUHUMATH, (OPMYIUPOBATH M  MPEOOPa30OBBIBATH  CYKICHUS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, C€IWHUYHBIC, YAaCTHBIE W O0OIINe;
YCIIOBHBIC,

* BBISBISATH  MaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H |
npoTtuBopeursi B (aKkTax, JAHHBIX, HAONIOACHUSAX W YTBEPKICHUSIX;
npeaiaraTh KpUTEPHUH JJIS1 BBISIBICHUS 3aKOHOMEPHOCTEH 1 MPOTHUBOPEUHH;



- JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUEHUH 110 aHAJIOTHH;

+ MPOBOJUTH CaMOCTOSTENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
yTBEPKACHUN (MpsSMbIe U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOAUTL MPUMEPhl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHHS U BBIBOJIBI;

- BbIOMpaTh cmoco0 penieHus y4dyeOHOM 3aJauM (CpaBHUBATh HECKOJIBKO
BapUAHTOB pelIeHUs, BBHIOUpaTh HauOoJee NOAXOASANIUN C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBare/ibcKue AeiCTBUS:

 HCIIOJIb30BaTh BOMPOCHI KaK MCCIENI0BATEIbCKUI MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTUBOpPEUHE, NpoOIeMy,
yCTaHABIMBaTh MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

+ TPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHHE TI0O YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
0o0BeKTa, SIBICHHS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMH, POIIECCaAMU;

«  CaMOCTOSITENIbHO (OPMYIHPOBATH 0OOOIIEHHS] U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOIIOACHUS, WCCIEAOBAHMS, OLIEHUBATHh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

« TMPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIPOIECCa, a TAKKe BBIJIBUTATH
MPEINOJIOKEHUS O €70 Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmueii:

BBIBIATH JeUIUTH HHGOPMAIINH, TaHHBIX, HEOOXOANMBIX JJII OTBETa Ha
BOTIPOC U /IS PEIICHHUS 3a]1a4H;

- BbIOMpaTh  WHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHGOPMAIIHIO
Pa3TUYHBIX BUIOB M (JOPM TPEACTABICHNUS,

« CTPYKTYpUPOBaTh HHPOPMAIIUIO, MPEJCTABIATH €€ B Pa3NIMUHBIX (HOpMaXx,
WLTIOCTPUPOBATH TPadUUECKU;

- OLICHMBATh HaJIEKHOCTh uHbopMaIuu o CaMOCTOSTEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie  KOMMYyHUKamueHuwle  Oelicmeus,  obecnedusarom

cpopmMupo8aHHocms CoyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Oowmenue:

« BOCIPUHUMATH U (HOPMYITUPOBATH CYKICHHS B COOTBETCTBUH C YCIOBUSIMU
U LeJISIMU OOIIEHUS; ICHO, TOYHO, FPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXIEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
poO0JIeMBbl, pelaeMoil 3a/1auM, BbICKa3bIBATh UIEH, HALICJICHHBIE HAa TIOUCK
pELIeHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMH JPYrux
YYaCTHUKOB JMAJIOTa, OOHApYKUBaTh pa3fiMyle U CXOACTBO MO3ULUH; B
KOppPEKTHOU (hopme hOopMyIHpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCIIEIOBAHMSI, IPOEKTA; CAMOCTOSITENIbHO BRIOUPATh (POPMAT BHICTYILIICHHMS
¢ Y4€TOM 3ajiau NMPEe3eHTALUU U OCOOEHHOCTEHN ayJuTOpHUH.

CorpyaHuuecTBo:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHHOW U WHIUBUIYaTbHOU
paboThl TpU pelIeHUH YYeOHBIX 3aj]ay; MPUHUMATh II€dh COBMECTHOMU
NEeATeNIbHOCTH, IUIAHWPOBATh  OPTraHMW3allMi0  COBMECTHOW  paboThI,
pacnpenensiaTh BHABI paboOT, OTOBApUBATHCSA, OOCYXKIaTh IMpolecC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYMNIOBBIX opMax paboThl (00CYkIeHHs, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMBI» M WHBIE); BBINIOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOU JICHCTBUS C IPYTUMU YJI€HAMH KOMAaH/Ibl; OLIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMMH TMPOAYKT 1O  KPUTEPHUSIM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHUSI.

3) Ynusepcanvuvie pecynamuensie oeticmsus, obecneuusaiom gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBIKOS IUUHOCTU.
Camoopranmzanms:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a/1a4H, BRIOMPATh CIIOCO0 peIICHHSI
C Y4€TOM MUMEIOIIUXCS PECypCOB M COOCTBECHHBIX BOBMOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHHIA C YIETOM HOBOM
uH(OpMaIIUH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMHM TIO3HABATEIBHOW pepIEeKCHMH KaK OCO3HAHMS
COBEpILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pELICHUsI MATEMATUYECKOW 3a]1a4H;

PEABUIIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH MPH PEIICHUH 33]1a4H,
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIHM U YCIOBUSIM, OOBACHITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3yJIbTATOB JIESITEIBbHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIbTATbBI
10 KVIACC

OrniepupoBaTh MOHATUSIMU: TOYKA, TIPSIMasi, INIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEUICHUU
r€OMETPUYECKHUX 3a]1au.

OnepupoBaTh MOHATUSMHU: MAPATUICTIBHOCTH U MEPHEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSIMHU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAaHHUKA, IPABUIILHBIN MHOTOIPaHHUK.

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

KnaccudummpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBAaHUA  JUIS
Kkinaccuukanuy  (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKHU; MpaBUIIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIE U HAKIIOHHBIE MPU3MBbI, TAPAIIJICIICTTUIIEC I ).

OnepupoBaTh MOHATUSMU: CEKYIAs MIIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBITIOJIHATD
(BBIHOCHBIC) TUIOCKHME YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BUA
CBepxy, cOOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKJACHHE TEOMETPUUYECKUX BEJIUYHMH MO 00pa3liaM WIH
aNropuTMaM, NPUMEHSAS W3BECTHbIE AHAIMTHYECKHE METOAbl NpPH PEIICHUU
CTaHJAPTHBIX MATEMAaTUYECKUX 3aJlady Ha BBIUUCICHHE PACCTOSIHUM MEXAY NBYMS
TOYKaMH, OT TOYKM JO TNpsMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIUMHUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKICHHE TEOMETPUUYECKUX BEJIUYHH O 00pa3liaM WIH
aNropuT™MaM, NPUMEHSAS W3BECTHbIE AQHAIMTHYECKHE METOAbl NpPH PEHICHUU
CTaHJApPTHBIX ~MAaTEMAaTHMYECKHUX 3ajlad Ha BBIYMCIEHUE YIJOB  MEXIY
CKpPEILIMBAIOUIMMHUCS TMPAMBIMH, MEXKIY MPSAMOA M  IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Boluncnsath 00bEMBI U TUIONIAIA MOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
MMpaMUJia) C IpUMEHEHHEM (POPMYIT; BBIUUCIISITH COOTHOILICHUSI MEX Y IUTOMIASIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OCh U
IJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
pPHUCYHKaXx.

[IpumensaTs reomeTpruyueckue (HakThl 17151 pEHICHUS] CTEPEOMETPUUYECKUX 3a/1ad,
MPEANoIaralonX HECKOIbKO I1aroB pelIeHUs, €CIN YCIOBHs MPUMEHEHHUS 3aaHbl
B IBHOH (hopme.

[IpumeHnsT, mpocTelliie MpOrpaMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHUKallMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

[IpuBoAUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, pacio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPaKTUKE: aHAIM3UPOBATh pealbHbIE
CUTyallud W TIPUMEHSTh M3yUYEHHBbIE TOHATHUS B IMPOIIECCE IMOMCKAa PEIICHUS
MaTeMaTU4YeCKu CHOpMYyIUpPOBaHHOW MpPOOJIEeMBbl, MOJEIHUPOBATh pPEalIbHbIC
CUTyallul Ha f3bIKE TE€OMETPUHU, HCCIEN0BaTh MOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX TIOHSITHH U TEOpPEM, anmnapara anreOpsl; pemarhb
NPAKTUYECKUE 3a]1a4H, CBI3AHHBIC C HAX0XKICHUEM T€OMETPUUECKUX BEJTUYUH.

11 KIJIACC

OnepupoBaTh MOHATUAMH: HUIUHAPUYECKAs MOBEPXHOCTh, OOpasyrolue
[WIMHIPUYECKON MTOBEPXHOCTH; IIMIMHAP; KOHUYECKAsi TOBEPXHOCTh, 00pa3yrolne
KOHUYECKOI MOBEPXHOCTH, KOHYC; cheprudecKas MoBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IJIMHAP, KOHYC, cdepa u 1map).

OOBACHITH CIIOCOOBI TIOJTYUSHUS TEJT BpAIICHHUS.

Knaccudummpoats B3auMHOE pacioyiokeHue chepbl U TNIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBaHUE LIAPOBOTO CJIOS, BBICOTA IIAPOBOrO CJOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOIMIAMM  TOBEPXHOCTEH  TeNl  BpalleHWS,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHITUSAMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPepy M OMUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

Bbr4ucisaTh COOTHOMICHUS MEXKIY TUIOMAIASIMU TMOBEPXHOCTEH W 00BEMamMu
MOTOOHBIX TEJL.

N300pakate m3ydaemble (PUTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB TTPOCTHIX 00BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpalllCHUSI.



W3BnekaTp, WHTEPOPETHPOBATH M NpeoOpa3oBbIBaTh HHMOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekKax U
PUCYHKaX.

OnepupoBaTh TOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINONHATE [E€UCTBHUS CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHO>KEHHUS BEKTOpa Ha YHUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAaMU OHHU 00J1a/1at0T.

[IpuMeHATh TpaBUIIO NAPAIIIENECTIUIIEAA.

OnepupoBaTh NOHATHSIMHU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpPA, YroJ MEXKIY
BEKTOPAaMHM, CKAJIIPHOE MMPOU3BEAEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBIL.

Haxonute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpAaMH, CKaJspHOE TMPOU3BEACHUE, pACKIAAbIBAaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPAaBHEHHEM B JEKAPTOBOM CHCTEME KOOpJWHAT.

[TpumensTh reoMeTpudeckue (PaKThl 1 PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4,
IPEANOJIAraInX HECKOJIBKO IIar0oB PEUIEHHUS], €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOH (hopme.

Pemate mpocreiilne reoMeTpUYECKHE 3a1a4yd Ha IPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTeIbCTBO MATEMAaTHUYECKUX OTHOUIEHUM H
HAX0XJICHHE T€OMETPUUECKUX BEJIUYHMH 10 00pa3liaM WIH aJifTOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI NIPU PEIIEHUU CTAHIAPTHBIX MATEMAaTUUECKUX 3a/1a4.

[IpuMensATh OpOCTEWIIME MPOTPAMMHBIE CPEACTBA UM DJIEKTPOHHO-
KOMMYHHMKAIIHOHHBIE CUCTEMBI MIPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBoaUTH TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HH, paclO3HABATH MPOSBIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATH pPEAJIbHBIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE IIOHATHS B MPOLECCE IIOWCKAa PELICHUS
MaTeMaTU4eckKu Cc(OpMyIUpPOBAaHHOW MPOOIEMBI, MOJCIUPOBATh pPEaAbHBIC
CUTyallUM Ha $3bIKE TE€OMETPUHM, MCCIENOBaTh IIOCTPOECHHBIE MOJEIH C
HCIIOJIb30BaHUEM I€OMETPUUYECKUX MOHITUN U TEOPEM, allapara anreOpbl; pemarhb
MPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKIEHUEM T€OMETPUYECKUX BEJIMYKH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmmuecTBo yacos DJ1eKTPOHHDIE
Ne HaumeHoBaHue pa3iesioB U e i | Mos— (uu¢posbie)
n/n  TeM NpOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbl
pecypchbl
1 BBenenue B crepeoMeTpuio 10
[IpsiMbI€e 1 TIIOCKOCTH B
) MIPOCTPAHCTBE. 2 1
[TapamienpHOCTE IPSMBIX U
IIJIOCKOCTEN
3 [TeprieH IUKYASIPHOCTH 2
MPSAMBIX U TIIIOCKOCTEN
v
4 1Bl MEXKTY IPSIMBIMU U 10 |
IJIOCKOCTSIMU
5 MHororpaHHUKA 11 1
OO0BbEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 |
PAacCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO HACOB 68 5 0

I10 ITPOT'PAMME




11 KJIACC

HaunmenoBanue
pa3iesioB U TeM
MPOrpamMMbl

Ne
n/u

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoTsI

IIpakTH4yeckue
padoThl

DJIeKTPOHHBbIE
(uudposbie)

o0pa3oBare/ibHbIE

pecypcsl

Tena BpameHus

12

2 OOBEMBI TEN

Bekrops! n
3 KOOPJIMHATHI B
MIPOCTPAHCTBE

10

IToBTOpEHME,
00001IEeHME,
CHCTEMaTHU3aIHs
3HAaHUMN

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

34







IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KosmyecTBOo 4acoB DJ1eKTPOHHDIE
° u(poBbI
N Tema ypoka Konrpouabusbie | IlpakTuyeckue uHGpoBbie
n/n Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypcsl

OCHOBHBIC TIOHSATHS
CTEPEOMETPUH: TOUKA, IpsSIMas,
IJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300pasKeHUS
IJIOCKOCTEH, MapajuieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTus: nepecekaronyecs
IJIOCKOCTH, IEPECEKAIoIInecs
npsiMasi ¥ IIOCKOCTh

IlonsTns: MEPECCKAIOIUECA
INIOCKOCTH, IICPECCKAIOIIUCCS
IpsaMas U IJI0CKOCTb

3HaKOMCTBO C
MHOTOI'paHHUKAMH,
n300pakeHue MHOTOTPAaHHUKOB
Ha PUCYHKax, Ha
MPOEKIMOHHBIX YEPTEKAX

HauanbHble cBeieHus 0 KyOe u
nUpaMuzie, UX pa3BEPTKH U




mozaenu. CeueHus
MHOTOTPaHHUKOB

HavanbsHbie cBeneHms 0 KyOe u
NUPAMULIE, UX Pa3BEPTKU U
Mozenu. CeueHus
MHOTOTPaHHUKOB

ITonsiTre 00 aKCHOMAaTHYECKOM
MMOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHUS U3 HUX

ITousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHHU U
CIIEICTBUS U3 HUX

ITousaTue 00 akCMOMAaTUYECKOM
MTOCTPOCHHUH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUHN U
CHEACTBHS U3 HUX

10

ITouaTtue 00 akCHOMAaTHYECKOM
IIOCTPOCHHUH CTCPCOMCTPUM:
dKCHOMBI CTCPCOMCTPHHA U
CIICACTBHA U3 HUX

11

B3aumHoe pacrnoioxxenue
IPSIMBIX B IPOCTPAHCTBE:!
nepeceKaronmecs,
napasiesbHble U
CKPEILUBAIOIIHECS NPSIMBIE

12

HapaJ'IJ'IeJ'IBHOCTL IPsAMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBC!




[apaijienbHble NPSAMbIE B
[IPOCTPAHCTBE; NAaPAIIEIbHOCTh
TPEX MPSIMBIX

[TapamiensHOCTE NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 .
[TapamrenpsHOCTE IPAMON U
IJIOCKOCTH

14 VYTu1BI € COHAINPaBIEHHBIMU
CTOpOHaMH

1 Yron Mexy npsMbIMU B
MIPOCTPAHCTBE

16 Yrois Mex 1y IpSIMBIMU B
IIPOCTPAHCTBE

17 [TapanneabHOCTh MIIOCKOCTEM:
napasJiesIbHble II0CKOCTH

18 CBolicTBa MapajIeabHbIX
IJIOCKOCTEN
[Ipocreitmue

1 IIPOCTPAHCTBEHHBIE (PUTYPBI HA

? IUIOCKOCTHU: TETPas3ap, KyoO,
napaJesenumne

20 [TocTpoenue ceueHuii

21 [TocTpoenue ceueHuii
KonTponpHas paboTa o teme
"[Ipsimble 1 TUIOCKOCTH B

22 npoctpasctse. [lapannensHoCTb
MPSIMBIX U IJIOCKOCTER"

23 [leprieH IUKYISAPHOCTD IPSIMOU




U IJIOCKOCTH:
NEpIEHIUKYJISIPHBIE IIPSIMBbIE B
IIPOCTPAHCTBE

24

[IpsiMble mapasuiesbHbBIE U
MEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

25

[IpsimMble mapasuiebHbIE U
MIEpIEHIUKYISIPHBIE K
IIJIOCKOCTH

26

[Ipu3Hak nepreHMKyISIpHOCTH
MPSIMOM U TUIOCKOCTH

27

[Ipu3Hak neprneHIMKyISIpHOCTH
MPSAMOU U TIIIOCKOCTH

28

Teopema o mpsiMoi
MePIEeHIUKYIIPHOM TIIOCKOCTH

29

Teopema o mpsiMoi
MePIEeHIUKYISIPHOM TIOCKOCTH

30

Teopema o npsimMoit
MePIEeHIUKYIIPHOM TIIOCKOCTH

31

HepHeH,Z[I/IKy.]'IHp 1 HAaKJIOHHBIC!
PaCCTOAHUEC OT TOYKHU 0
IIOCKOCTH, PpAaCCTOSAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

32

[leprieHAuKyINsAp 1 HAKIIOHHBIE:
paccTossHUE OT TOYKH JIO
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 IIJIIOCKOCTH

33

[leprieHAuKyIsp U HAKIIOHHBIE:




paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 110 IIJIOCKOCTH

34

[lepneHUKYIISIp U HAKIIOHHBIE:
paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHHE OT
MPSIMOM 10 MIJIOCKOCTH

35

VYTIBl B IPOCTPAHCTBE: YO
MEKy IPSIMOH U INTIOCKOCTBIO

36

JIByrpaHHBII yroJ, TMHEHHBIA
YTOJ IBYTPaHHOTO yIjia

37

JIByrpaHHBIH yroJ, TMHEHHBIA
yTOJ1 IBYTPaHHOTO yIjia

38

[TeprieH IUKYAIPHOCTH
TJTOCKOCTEM: MTPU3HAK
MEPIEeHIUKYIAPHOCTH IBYX
IJIOCKOCTEN

39

[TepneHAMKYASIPHOCTH
IJIOCKOCTEH: TPU3HAK
MEePIEeHIUKYIIPHOCTH ABYX
IJIOCKOCTEH

40

[leprnienAUKYISIPHOCTH
IJIOCKOCTEH: IPU3HAK
MEePIEHIUKYISIPHOCTH ABYX
MJIOCKOCTEH

41

Teopema o Tpéx
NEPIEHANUKYIIIpax

42

Teopema o Tpéx




NEPIEHIUKYIISIPAX

43

Teopema o Tpéx
MEPHEHIUKYIIAPaX

44

KonTponsHast pabota o remam
"[lepneHIUKYISIPHOCTD TPSIMbIX
U ockocTer" u "Vl MeXIy
MPSIMBIMU U TUIOCKOCTSIMH"

45

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKU;
pa3BEpTKa MHOTOTPaHHUKA

46

[Ipu3ma: n-yronpHas mpusma;
IPaHU ¥ OCHOBAHUS MPU3MBI;
npsiMasi 1 HaKJIOHHAs! PU3MBI;
O0KOBas 1 MOJIHAs TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen,
MPSMOYTOJIbHBIN
rapajuieJIeuIe]] ¥ ero
CBOMCTBaA

48

anaMI/ma: n-yroJjibHas
InupamMuaa, rpaHd U OCHOBAHHUC
nrupaMubl; OOKOBas W TOJIHAS
MOBCPXHOCTH ITUPAMUBI;
IpaBHJIbHAA U YCC‘-IéHHaH
nupamMmuia

49

HpaBI/IJ'ILHLIC MHOT'OT'paHHUKH:
TIOHATHUC MTPAaBUIIBHOT'O




MHOTOT'PaHHUKA; IPaBUJIbHAS
puU3Ma U IpaBUIIbHAS
MUpaMUa; IpaBUIbHAS
TPEyroJibHas MUPaMHJIA U
MIpaBUJIbHBIN TETpa’Ip; KyO

50

[Ipencrasnenue o MpaBUIbHBIX
MHOTI'OrpaHHUKax: OKTasap,
JOJEKadIp U UKOCAdIP.

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIIHHO
TOYKH, IPSIMOM, IMIIOCKOCTH.
DIIEMEHTHl CUMMETPUH B
MUpaMuIax,
napajuleNenune1ax,
IIPaBUJIBHBIX MHOTOIPAHHUKAX

52

Brruncienne 3neMeHTOB
MHOTOTPaHHUKOB: p&Opa,
JTUarOHAJH, yIIIbl

53

ITmomans 00KOBOI
IIOBEPXHOCTHU U NOJHOU
IIOBEPXHOCTH NPSAMOM IIPU3MBI,
II0LIalb OCHOBAHUM, TEOPEMA
0 OOKOBOI OBEPXHOCTHU
MIPSAAMOM IIPU3MBI

54

[Tnomane OoxoBoM
IIOBEPXHOCTH U IIOBEPXHOCTH
MIpaBUJILHON TUPaMUIBL,
Teopema o IO OOKOBOM
IIOBEPXHOCTH YCEUEHHOU




IrUpaMu bl

KonTposnpHast paboTta 1o teme

3 "MHororpaHHuKH" !
56 [Tousitre 06 00BEME 1
57 O06bEM upamMu b 1
58 O06bEM pamMu b 1
59 O06bEM UpamMu B! 1
60 O06bEM pamMu b 1
61 O6BEM pU3MBI 1
62 O6BEM pU3MBI 1
63 O6BEM pU3MBI 1
64 KonTtponpHas paboTta o reme |
"OOBEMBI MHOTOTPAaHHHUKOB"
[ToBTOpEeHME, 0000IICHNE
65 cUCTEMAaTH3allis 3HAHUM.
[Toctpoenue ceueHuii B !
MHOTOTPaHHUKE
[ToBTOpEeHME, 0600IIEHNE
CUCTeMaTH3aIlHs 3HAaHHH.
Brruncnenue paccTostHUNA:
66 MEXIY IBYMS TOYKaMH, OT 1
TOYKH JI0 PSIMOH, OT TOUKHU JI0
TJI0CKOCTH, MEXKIY
CKPEIUBAIOIIUMHUCS TPSIMBIMHU
67 HToroas KoHTposbHas paboTta 1
[ToBTOpenue, 06oOIIEeHNE
68 CUCTEMATHU3aIUA 3HAHUMN. 1

Brruncnenue yrios: MexXy




CKPCHIMBAOIIUMHUCA ITPSAMBIMH,
MEKy IIPSMOU U IIJIOCKOCTBIO,
JBYI'PaHHBIX YIJIOB, YIJIOB
MCXKAY IMIIOCKOCTAMUA

OBIIEE KOJIMYECTBO HACOB I10
[TPOTPAMME

68




11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoabHbIe

Bcero
padoTsbl

IIpakTH4yeckue
padoThl

DJIeKTPOHHBbIE
nuppossbie
o0pa3oBare/ibHbIE

pecypcsl

Cdepa u map: ueHtp,
panuyc, nuameTp;
TUTOIIA]h IOBEPXHOCTH
cepbl

B3anmHoe pacnosioxenue
chepsl 1 IIOCKOCTH;
KacaTelbHasl III0CKOCTh K
chepe; iomaas chepsl

Nzobpaxenue chepsi,
iapa Ha IIOCKOCTH.
Ceuenus mapa

Hwmnapuyeckas
MMOBEPXHOCTb,
oOpazyroriue
IWIUHAPUICCKON
MMOBEPXHOCTH, OCh
IWIUHAPUICCKON
MIOBEPXHOCTH

HunuHap: OCHOBaHMS U
OOKOBas IOBEPXHOCTD,
oOpa3ymolas u och;
TUI0IIa b OOKOBOW 1
MOJTHOW TIOBEPXHOCTH




N3o06pakenne nuinHapa
Ha I10cKkocTu. Pa3BépTka
uunusapa. CeyeHus
UUAIUHIPA (TIOCKOCTBIO,
MapaieIbHON WU
MEPIEHIUKYIIIPHON OCH
HAIUH/IPA)

Konnueckas moBepxHOCTS,
00pa3yrolre KOHMIEeCKOU
ITOBEPXHOCTH, OCh U
BEpIINHA KOHUYECKOU
ITOBEPXHOCTH

Konyc: ocHoBanue n
BepIInHa, 00pasyromas u
0Ch; IIoIaAL OOKOBOH U
MOJIHOW TOBEPXHOCTHU

Yceu€HHbIN KOHYC:
o0pa3yollre U BbICOTa;
OCHOBaHUs U OOKOBast
MMOBEPXHOCTD

10

N300paxkenue koHyca Ha
IIoCKOCTH. Pa3BépTka
KoHyca. CeyeHus1 KOHyca
(TTOCKOCTBIO,
napajjieIbHON
OCHOBAHUIO, U
IIJIOCKOCTBIO, IIPOXO IALIEN
gyepe3 BEpLINHY)

11

KomMOunamnus ren




BpALLICHUS U
MHOTOTPaHHUKOB

12

MHororpasHuk,
OTIMCAaHHBIN OKOJIO CepHI;
cdepa, BMcaHHas B
MHOTOTPaHHUK UIIU B TEIIO
BpaIllCHHs

13

TTousarue 00 00BéMe.
OCHOBHBIE CBOIICTBA
00BEMOB Tenn

14

O06bEM mIMHIpA, KOHYCa

15

O06bEM mapa 1 MIIoIIa Ik
cepsl

16

I[TonoOHsIE TETA B
MIPOCTPAHCTBE.
COOTHOIIECHUS MEKITY
IUIOIIAIIMU
MMOBEPXHOCTEH, 00bEMaMU
OoIOOHBIX TENI

17

KonTtponpHas padoTa mo
temaM "Tena BpamieHus" u
"O0BeMbI TET"

18

BekTop Ha mII0CKOCTH U B
IIPOCTPAHCTBE

19

CrnosxeHune 1 BBIYUTaHNE
BEKTOPOB

20

YMHOXKEHHE BCKTOpA Ha
qUCII0




21

Pasnosxenue Bexropa 1o
TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuiio
napaiienenumnena

22

Pemenne 3amay,
CBSI3aHHBIX C
IIPUMEHEHHUEM IIPABUIT
JNENCTBUN C BEKTOPaMHU

23

[IpssMmoyronpHas cucrema
KOOpJIUHAT B
MIPOCTPAHCTBE.
Koopaunats! BexkTopa.
[Ipocreiimme 3agauu B
KOOpJHMHATax

24

Yroa Mmexay BEKTOpaMH.
CkansipHOo€ TpOU3BEICHUE
BEKTOPOB

25

Brruncnenue yriioB Mexay
MPSIMBIMU U TUIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBIN
METO/I IPH PEIICHUN
TEOMETPUYCCKHX 3aJ1a4

27

KonTtponpHas paboTa o
teme "BekTopsl n
KOOpAMHATHI B
pocTpaHcTae”

28

IToBTOpenue, 06o0IIEeHNE
Y CHCTEMAaTHU3allns 3HAaHHH.
OcHoBHBIE (UTYDHI,




(baxThl, TEOPEMBI Kypca
IJIAHUMETPUU

[ToBTOpenue, 06o0mIeHNE

29 OcHoBHBIE QUTYDHI,
(akThl, TEOPEMBI Kypca
TUTAHUMETPUHT

U CUCTEMATHU3ALIMI 3HAHUH.

[ToBTOpEHue, 06001mEeHNE

30

3agauu IaHUMETPUU U
METO/IbI UX PEIICHUS

U CUCTEMATHU3AlIMI 3HAHUH.

[ToBTOpEeHME, 0600IIEHNE

31
3afgaud TUIAaHUMETPHUH U

MCTOJbI UX PCIICHUA

U CUCTEMATHU3aIN 3HAHUMN.

[ToBTOpEeHME, 0600IIEHNE

32 OcHoBHbIE (UTYpHI,
(baxThl, TEOpEMBI Kypca
CTEPEOMETPUU

Hu cucreMarusanus 3HAHMHIA.

Hrorosas KOHTPOJIbHAsA

33 pabora

[ToBTOpEHME, 0000IIEHNE

34 .
N CUCTCMATU3aluad 3HAHUU

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME

34







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

* Maremaruka: anre6pa v Hayajia MaTeMaTUYECKOTrO aHaIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacsa JI.C., byty3os B.®., Kagomies C.b. u

npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

HUHTEPHET
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