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INOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHoro kypca «I'eomerpus» 0a30BOro ypoBHS IS
ooyuarormuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DemepanbHOTO
TOCy/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa CPEeIHET0 00Imero oopa3oBaHus,
c yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TPEIBABIAEMBIX K
MaTeMaTHYeCKOMYy OOpa3oBaHHWIO, W TPAAWIUNA POCCHICKOTO0 0Opa3oBaHMS.
Peanuzamus nporpammbl 00ecriedMBaET OBJIAICHUE KIIOYEBBIMA KOMIETCHIIUSMH,
COCTaBISIIOLIMMH OCHOBY JJII CaMOPAa3BUTHSI W HEMPEPBIBHOTO 0Opa3oBaHMUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YYarOIMIMUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yd4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusl OOYCIIOBJIEHA MPAKTHYECKOW 3HAYMMOCTBIO METANPEIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUs T€OMETPUU B HAINPABICHUM JIMYHOCTHOTO
paszButus oOyuaromuxcs, (OpMUPOBaHUA (YHKIMOHAIBHOM MaTeMaTHUECKON
IPaMOTHOCTH, U3YUEHUs IPYTUX yUEOHbIX AUCUUILINH. Pa3Butue y oOyuarommxcs
MPaBUIBHBIX MPEACTABICHUM O CYIIHOCTH U MPOMCXOXKICHHH T€OMETPUYECKUX
aOCTpaKiMii, COOTHOIIEHUH PEAITbHOTO W HJICAJBHOT0, XapakTepe OTpPaKEHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUW U TMPOLECCOB pPEAIBHOIO MHpPA, MECTE
r€OMETPUU B CUCTEME HAYK U POJIM MATEMATUYECKOTr0 MOJAEIIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yUYalllMXCsl, a TaKXe KAueCTB MBIIUJICHUS, HEOOXOAMMBIX [JIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OJHUM U3 0a30BbIX NMPEAMETOB Ha YPOBHE CPEIHETrO
obmiero o0Opa3oBaHUs, Tak KaK 00€CIeYMBaeT BO3MOXXHOCTh H3Y4YEHHS Kak
JUCIUIUIMH €CTECTBEHHO-HAyYHON HANPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornyeckoe MbIlUieHHE, (GopMUpPyeMOe MpU H3YYEHUU OO0YyYarolUMHUCS
MOHSATUHUHBIX OCHOB T€OMETPUH U MOCTPOCHUH LIEMOYKH JIOTUYECKUX YTBEPKICHUN
B XOJ€ PpELIECHUs TIE€OMETPUYECKHUX 3a]ad, YMEHUE BBIJIBUTAaTb W ONPOBEPIaTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS NPH PEIIEHUU 3a/1ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHrue OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JaCTAX AEATENBbHOCTH 4YenoBeka. OpUEHTAlMs YellOBEKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLHUANbHOrO ObITHS, (opma
OTPaXXEHUSI OKPY’KAIOIIEr0 MUpPA, YCIOBHE YCIEIIHOIO IMO3HAHHUS W AKTUBHOIO
npeoOpa3oBaHus 1eHCTBUTENBHOCTH. OniepupoBaHne MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEAMHSET pa3Hble BHUIbI YYEOHOH U TPYAOBOM JAESITENBbHOCTH,
SBJIIETCSI OAHUM U3 MPOPECCHOHAIBHO BaXXHBIX KAayeCTB, MOATOMY aKTyalbHa
3aaya (popMuUpoOBaHUS y OOYYalOUIMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
Pa3HOBUJIHOCTH OOpa3HOrO0 MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTAa B
MOITOTOBKE K MPAKTUYECKON JACATEIHHOCTH 110 MHOTUM HaITPaBJICHUSIM.

Ilens ocBoeHmsi mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha 06a3oBOM
ypoBHE OOyueHusi — 00meo0pa3oBaTeibHOE M OOIIEKYJIbTYPHOE pPa3BUTHE
oOydarommxcst — 4epe3  oOecreyeHHue  BO3MOXHOCTH  MNPUOOPETeHHUs |
UCIIOJIb30BAHUSI CHCTEMATHUYECKMX TIEeOMETPUYECKUX 3HAaHUW U JICUCTBU,
cnenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJAOHKCHUS 00pa3oBaHuUs
0 CTICTIHAIBHOCTSIM, HE CBS3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma 1O TeoMeTpuu Ha 0a30BOM YpOBHE TMpeIHA3HAUCHA IS
OOYYarOIIMXCS CPETHEH ITKOJBI, HE WMCIBITHIBABIINX 3HAYUTEILHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 001Iero oopaszoBanus. Takum oOpa3zoM, oOydaromiyuecss Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME€ MaTeMaTUYECKHE YMEHUs, CBSI3aHHBIC
co crenuduKo TEOMETpUH W HEOOXOAUMBIC ISl JKU3HHM B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXXKHOCTh M3YyUWUTh T€OMETpHIO Ooee
riIyOOKO, €Clii B JalbHEUIEM BO3HUKHET HEO0OXOJAMMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOGECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHre 1€  OCBOCHHS TIPOTpaMMbl  0OECTIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIINX 3aaad. [IpHOpUTETHRIMHU 3aladaMyd OCBOCHHUS Kypca
«I"'eometpuny» Ha 6a30BoM ypoBHE B 10—11 kaccax siBISIOTCS:

e (opMupoBaHuEe TpENCTAaBICHUS O TEOMETPHUM KaK dYacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3H C OKPYKAIOIIUM MHUPOM;

e (opmMupoBaHue mMpeACTaBICHUS O MHOTOTPAaHHUKAX M TEJIaX BpalleHUS
KaK 0 BXHEHIIIMX MATEeMaTHYCCKUX MOJICTISAX, TIO3BOJISIFOIINX OMUCHIBATH
Y U3y4aTh pa3HbIC SIBICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHme yMEHHs paclo3HaBaTh Ha 4YEPTEKaxX, MOJCIIAX W B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaIlCHUS;

e OBJIAJCHHE METOJAMH PEIICHUs 33aJlad Ha TIOCTPOCHUS HAa M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMHU TMOHSATHUSIMH O
MHOTOTPAaHHHUKAX M TeJIaX BPAIEHUs U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMU  PEIIEHUS  OCHOBHBIX  THUIOB  3ajad;
dbopMHupOBaHUE YMEHHUS TPOBOJUTH  HECIOXHBIC  JTOKA3aTEIIbHbBIC
pacCyXJICHUS B XOJI¢ PCIICHHUS CTEPECOMETPUUYCCKHUX 3amad W 3a1ad ¢
MIPAKTUYCCKUM COJICP)KaHHUEM;



e pa3BUTHE  WHTCIUICKTYAIbHBIX W  TBOPYECKUX CHOCOOHOCTEHN
oOy4Jarommxcs, MO3HABATEIbHOM  AKTHUBHOCTH,  HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS;

e (opmupoBanue (GYHKIHMOHATBHOM ~ TPaMOTHOCTH, peeBaHTHOM
r€OMETPUU: YMEHHE pACIO3HABaTh IMPOSIBJICHUS  I€OMETPUUYECKHUX
MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEaTbHBIX >KHU3HECHHBIX
CUTyalllsIX M TP HM3YYEHWUU APYTUX YICOHBIX MPEAMETOB, MPOSBICHHS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (QopMylIUpoBaTh HMX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUUECKHE MOJIEINIU, IPUMEHATh OCBOCHHBIN
TeOMETPUUECKUN ammapar Jisl peuieHHs] MPaKTUKO-OPUEHTHPOBAHHBIX
3a7a4, MHTEPIPETUPOBATH U OIICHUBATDH MOTyUYEHHBIE PE3YIbTATHI.

OTIUYUTENbHON OCOOEHHOCTHIO MPOTPAaMMBI SBIIIETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro Hu3y4yeHus 3a7ad, peulaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, U ONPeeIEHHBIM 00pa3oM opraHn3oBaHHas paboTa Ha
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOIO M MPOCTPAHCTBEHHOTO
MBIIIICHUS, CTUMYJIUPYET MPOTCKAaHWE WHTYUTHBHBIX TPOIECCOB, MOTHBHPYET K
JAJbHEUIIIEMY U3YYEHHIO ITPEAMETA.

[Ipenmnourenue oTAAETCSA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTb TEOPETUUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IPAKTUYECKOM JI€SITEIbHOCTU. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4YalMXxcsi B Kypce CTEPEOMETPUM MPOBOAMTCS 3a CUET pEIICHUs 3aJad  Ha
CO3JaHME€  MPOCTPAHCTBEHHbIX 00Opa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHbIMH 00Opa3amu. Co3mgaHue o0paza MPOBOJUTCS C OMNOPOM Ha
HarJsgHOCTh, a ONepupoBaHHEe o0O0pa3oM — B YCIOBUAX OTBJICUEHHUS OT
HAIJISIIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 KCXOJAHOIO COACPKAHUS.

OcHoBHBIE cojaepx)aTenbHble JIMHNKA Kypca «I'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MPOCTpaHCTBEY, « Tena BpaleHus»,
«BexTopsl 1 KOOpAWHATHI B IPOCTpaHCTBEY. DopMHUpOBaHUE JTOTHIECKUX YMEHUH
pacmpenenseTcss He TOJBKO IO COJAEPKATEIbHBIM JIMHUSIM, HO W TIO TOJaM
oOy4eHHs Ha YPOBHE CpeIHETr0 00111ero 00pa3oBaHusl.

Conepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJbTaTaM
OCBOCHMSI pabouell mporpaMmbl, paclpeAes€éHHbIM 10 TojaM OOy4YeHHs,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4YTOObl OBJQJCHHE T'€OMETPUUYECKUMU
MOHSATUSIMU U HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATEILHO M TIOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAINCH B
OOIIyI0 CHCTEMY T'€OMETPUYECKHUX MPE/CTABICHUN OOYyYarONIMXCsl, PaclIupss U
yrayOnsisa e€, o0pasyst MPOUYHbIE MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



Ha usyuenue reomerpun orBoauTcs 2 yaca B Heaento B 10 kimacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a jiBa roja o0ydeHus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHoBHBIE  TIOHATHUSI ~ cTepeoMeTpun. Touka, mOpsiMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsiTHE 00 aKCHMOMAaTHYECKOM TOCTPOCHHH CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioeHHe NpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajulelibHble M CKpeluBaromuecs mnpsmele. llapamienbHOCT NOPSIMBIX H
IJIOCKOCTEM B TMPOCTPAHCTBE: MapajlielIbHbIE TPSIMbIE B  IMPOCTPAHCTBE;
MAPAJIETBHOCTh TPEX MPAMBIX; MAPAIUICTBHOCTh MPSIMOM U TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJ MEXAY IPAMBIMU B MPOCTPAHCTBE.
[TapajuieIbHOCTP  IUIOCKOCTEH: MapaJuielibHblE  TUJIOCKOCTH; CBOMCTBA
napajyiebHbIX TIockocTtei. [IpocTeifimne mnpocTpaHCTBEHHBbIE (QUTYpPHI HA
MJIOCKOCTHU: TETPadJIp, KyO, Mmapajiesenumel; IoCTPOCHUE CEUYEHUH.

[lepnieHIUKYISAPHOCTD NPSIMOU U IUIOCKOCTU: NEPIICHAUKYJIISIPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPAMBIE MapaUIeIbHbICE W TEPIEHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPNEHIUKYISIPHOCTH TMPAMONM M IUIOCKOCTH, TEOpEMa O MPIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIOJ MEXIAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  yrojl, JMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[lepnieHaUKYISIP U HAKJIOHHBIC: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE
OT TpsSMOM A0  TUIOCKOCTH,  Tpoekius  ¢Gurypsl Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IJIOCKOCTEW: TPHU3HAK  MEPHEHIUKYISIPHOCTH  JBYX
TIockocTer. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIE AJIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAHHUKY; Pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yromapHas
MpU3Ma; TPAaHU U OCHOBAHUS TMPU3MBI, TIpsiMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MOJIHAA MIOBEPXHOCTh IIPU3MBI. [Tapamtenenunen, MPSAMOYTOJIbHBIN
napajyieNienune; U ero cpoictBa. Ilupamupa: N-yrosibHas nupamuaa, TpaHu U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbI; TTPAaBUIIbHAS U
yced€HHass mnupamMuja. OJIEMEHThl TMpu3Mbl W nupamuabsl. [IpaBunbHbIe
MHOTOTPaHHHUKH: TOHSATHE MPABUWIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS MpPU3MA U
MpaBWIbHAS MNHPAMUJIA; TPaBWIbHAS TPEYroJibHasg NHUpaMuia WU TPaBUIbHBIN
terpasap; KkyO. IlpencraBieHue O MpaBUIBLHBIX MHOTOTPaHHUKAX: OKTadp,
noaeka’ap 1 ukocaxap. CedueHus: Npu3Mbl U TUPaAMU/IBI.

CummMeTpuss B IIPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, NPSIMOMH,
IUIOCKOCTU.  ODJEMEHThl CHUMMETPUM B MNHpaMuAax, Mapaulesenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruucienue »SIeMEHTOB MHOTOTPAHHUKOB: pé&Opa, JUAroHaid, VYTJIbI.
[Inomans OOKOBOW MOBEPXHOCTH U TMOJHOW IMOBEPXHOCTU MPSMON MPHU3MBI,
IJIOWIAh OCHOBAaHMM, TeopemMa O OOKOBOW TIOBEPXHOCTU MPSMON MPU3MBI.
[Inomans OOKOBOM MOBEPXHOCTM W TOBEPXHOCTH TMPaBUIBHOM MHpPaMHIIbI,
TeopemMa O IUlom@Au ycedéHHOW mnupamunabl. [lorstne 00 00BéMe. OOBEM
MAPaAMUJIBI, TPU3MBL.

[TonoOubie Tenma B mpocTpaHcTBe. (COOTHONIEHUS MEXAY IUIOMIAIIMHU
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

TeJsia BpaleHnus

[Humuaapuaeckas MTOBEPXHOCTb, oOpa3yromue ITATHHAPAIECKON
MOBEPXHOCTH, OCh ITWIMHAPUYCCKON TMOBEPXHOCTH. L[MamHApP: OCHOBaHUSA W
OOKOBasi TMOBEPXHOCTh, OOpa3ylolias MU OCh, IUIONAAhr OOKOBOW U TOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KoHyC: ocHOBaHuWe U BepIlUHA, 00pa3yroias
U OCb, IUIOIMIaJb OOKOBOW U TMOJHOMW TOBEPXHOCTU. YCEUYEHHBIM KOHYC:
oOpa3yrolye U BbICOTa; OCHOBAHUS U OOKOBAs IIOBEPXHOCTD.

Chepa u map: HeHTp, paauyc, ITUAMETP; IJIONMIAJb MOBEPXHOCTH C(REpHl.
B3aumMHoe pacnionoxxenue chepsl U IIIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
101 CEephI.

N3o0paskeHre Tea BpallleHusT Ha TIOCKOCTH. Pa3BEpTKa muIMHapa U KOHYCA.

KoMOvHanuu Tenm BpalieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJIO cdeprl; cdepa, BNHCAHHAS B MHOTOTPAHHUK, WM TEJO
BpaIeHUs.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBAa 00BEMOB Tell. Teopema 00 00bEMe
MPSAMOYTOJIBHOTO Tapayieyienunena u cieAcTBus u3 He€. OO0BEM HMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[Tono6nusie Tema B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenust tuinuHapa (mapauielibHO W MNEPHEHAUKYISIPHO OCH), CEUYCHHS
KoHyca (TapayuieIbHOC OCHOBAHHWIO M IPOXOJSINEE Yepe3 BEpIIMHY), CCUCHUS
niapa.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTu U B mpocTpancTBe. CI0KeHNE W BEIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4UCi0. PaznoxkeHne BEKTOpa 1Mo TpéM HEKOMIUIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. PemeHue 3amad, CBSI3aHHBIX — C
NpUMEHEHUEM TpaBWil JEeHCTBUIM ¢ BekTopaMu. [IpsimoyroisibHasi cucrema



KoopauHaT B mnpoctpaHcTtBe. Koopaunatel Bektopa. llpocreiimme 3amaun B
KOOpAMHATax. Yrojl Mexay BekropaMmu. CKalsipHOE NPOHM3BEICHUE BEKTOPOB.
Brluncnenne yrioB Mexay NMPSAMBIMHU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBII
METOJ| IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



INIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaTbl OCBOEHUS MPOrpaMMbl Y4YEOHOro TMpenMeTa
«MareMaTuka» XxapakTepu3yrTCs:

I'paxnanckoe BocniuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha pPOCCHUKCKOrO0 OOLIECTBA, IMPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
IpoLenyp TpakIAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W IIP.), YMEHHUEM
B3aUMOJECUCTBOBATh C COLUHUAIBHBIMA HMHCTUTYTAMU B COOTBETCTBUM C UX
GYHKIUSAMY 1 HA3HAYCHHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKON UACHTUYHOCTH, YBAXKEHUS K
IIPOLJIOMY Y HACTOALIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMaTUYECKOW IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTHUSIX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO TOBEICHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN HAYKU U JIESITEIbHOCTHIO
y4€HOT0; 0CO3HAHHWEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYas ACTETUKY MaTEMAaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, peLIEHU, paccyXICHUN;
BOCHPUUMUYHUBOCTBIO K MATEMaTUYECKHUM ACIIEKTaM Pa3JIUYHBIX BUJIOB HCKYCCTBA.

dusnyecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MAaTEMaTUYECKUE 3HAHHS B
WHTEpecax 370pOBOTO U 6e30macHOro0 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBbIO (3710pOBOE MUTAHUE, COATIAHCUPOBAHHBIN PEKUM 3aHATUN U

OT/bIXa, peryJispHas busnueckas AKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3aHATHIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM IIEHHOCTH TPYAOTIOOHUSI; WHTEPECOM K
pa3nuuHbiM  chepaM  MPO(PEecCHOHANBHON  OEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymei mpodeccuu M peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;



TOTOBHOCTBIO M  CIMOCOOHOCTBIO K MAaTeMaTHMYeCKOMY OOpa30BaHHIO W
caMOO0pa30BaHUI0 Ha MPOTSHKCHUU BCEH KM3HH, TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEHICHUH MPAKTUYCCKHUX 3a/1a4 MaTEMAaTUICCKON HAMPaBJICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHUPOBAHHOCTBIO 3KOJOTHYECKOW KYyJIbTYPhl, MOHMMAHUEM BJIHMSHHS
COITHAJIEHO-9KOHOMHUYECKUX MPOILIECCOB HA COCTOSHUE MPUPOJIHON M COIUAILHON
Cpelbl, OCO3HAaHHEM TIJIOOATBHOTO  XapakTepa HKOJOTUYECKHX  IpodiieMm;
OpUCHTAIMCH Ha NMPUMEHCHHE MaTeMaTHYCCKHX 3HAHWUW JJIs pelICHHs 3aj1ad B
00JIACTH  OKpY’KAaloIIeH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OILECHKH HX
BO3MOYKHBIX MTOCIICICTBUH ISl OKPYKAOIICH CPEIBI.

ILleHHOCTH HAYYHOTO MO3HAHMUS:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HaykKH M  OONICCTBCHHOW MPAKTUKH, ITOHUMaHHEM
MaTEeMaTHYECKOH HayKH Kak cQepbl YeIOBEYEeCKOW IeATCIIbHOCTH, JTaloB €&
pa3BUTHS W 3HAYUMOCTH IS DPA3BUTHUS I[MBWIM3AIMH, OBJAJCHUEM SI3BIKOM
MaTEeMaTHKd W MaTeMaTHYECKOH KyJbTypOd KakK CpEICTBOM IIO3HAHUS MUPA,;
TOTOBHOCTBIO OCYIICCTBIISTH TPOCKTHYIO M HCCIEIOBATEIBLCKYIO ESTEILHOCTh
WHWBHUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl y4eOHOTO MpeaMeTa
«Marematuka XapaKTEePU3YIOTCA OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeusMU, YHUBEPCAIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMUL.

1)  Vuusepcanouvie  nosnasamenvmvle  Oelicmeus, — 0Oecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouuxcsa (oceoenue
Memo008  NO3HAHUA — OKpYJCalowjeco  Mupa,  NpUMEHeHue  JI02UYecKUXx,
uccne008amenbCckux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble jornueckue 1ecTBU:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TMOHATHUN, OTHOIICHWW MEXIy TMOHITHAMU; (DOpMyIUpOBATH
OTIpEJICICHNs]  TOHSATWUW; YCTAaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJlaccu(UKaluy, OCHOBAaHUSA JUIsi OOOOUIEHUSI M CpPaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPUIIATENbHbIC, €IUHUYHBIC, YAaCTHBIE W OOIIUE;
YCIIOBHBIE;

e BBHIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeYrs B (akTax, JAHHBIX, HAOIIOACHHUSIX M YTBEPKICHUSX;



npejjiaraTb ~ KpUTEpUU  JUISl  BBISIBICHUS ~ 3aKOHOMEPHOCTEH  H
MIPOTUBOPEUNH;

e JI€JIaTh BBIBOJIBI C UCIIOJB30BAaHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
OPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBO/IbI;

e BBIOMpaTh CHOCOO pelleHus y4eOHOW 3amadu (CpaBHUBAaTh HECKOJIBKO
BApUAHTOB peElLIEHUs, BBIOUpaATh Hauboiee MNOAXOMANIMI ¢ y4E€ToM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/bCKie AeHCTBUA:

e HCHOJIb30BAaTh BOMNPOCHI KAaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHMS;
dbopmyarpoBaTh BOMPOCH], (UKCUPYIOIIME MNPOTUBOpEUre, MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE€ U  JaHHOe, (OpMHUpPOBATH  THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUI0, MHEHHUE;

e TMPOBOJUTH CaMOCTOSITEIIEHO CIJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIICHHIO OCOOEHHOCTEH MaTEeMaTUYECKOTO
Oo0OBeKTa, SBJICHHS, TPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMU, MPOIECCAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO pPe3yIbTaTaM
NPOBENEHHOTO HAOJIOEHUSA, HUCCIEAOBaHMUS, OLICHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIEHUIA;

e TMPOTHO3UPOBATH BO3MOYKHOE pPAa3BUTHE IMPOIIECCa, A TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanmeii:

e BBIABIATH AchUIMTH MHGOPMAIIUU, JAHHBIX, HEOOXOJUMBIX NJis OTBETa
Ha BOIIPOC U I PEUICHUS 33]a4H;

e BBIOMpaTh UWH(OpPMAIIMIO U3  HWCTOYHHUKOB  PA3UYHBIX  THIIOB,
aHaJU3UPOBaTh, CUCTEMATU3UPOBATh U MUHTEPHPETUPOBATH MH(OOPMALINIO
Pa3IMYHBIX BUJIOB U (DOPM MpEICTABICHUS;

e CTPYKTYypUpPOBaTh MH(GOPMAIINIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (HOpMax,
WJUTIOCTPUPOBATH TpadUUueCcKH;

e OIICHUBATH HaJIEKHOCTh uH(bopMaIun 1o CaMOCTOSITENILHO
chOpMYITMPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMYHUKamUGHble  Oclicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh U (HOPMYIHPOBATH CYXACHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LEJIIMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pELICHUS 33/1a4l, KOMMEHTHUPOBATH MMOJTYyUYECHHBIN pe3yJIbTar;

B X0J1€ 00CY>KJIEHHUs 3a1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXKIAEMOM TEMBI,
poO0JIeMBbl, perraeMoi 3aj1auu, BHICKa3bIBaTh UCH, HAIIEJICHHbIC Ha TIOUCK
pELICHMs; COMOCTaBISATh CBOU CYXIECHHS C CYXACHUSAMU APYIHX
YYaCTHHKOB JUaora, OOHapyKMBaTh pa3jIiMuyue W CXOJCTBO IO3HIIHHA; B
KOppEeKTHOU popMme hopMyIMpoBaTh pa3HOTIIIACHs, CBOM BO3PAKECHUS;

e TMPEACTABIATH  PE3yNbTaThl  PEIICHUS  3aJaud,  SKCIICPHUMCHTA,
HCCIICIOBaHUs,  TMPOEKTa;  CaMOCTOSTEIBLHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C yU4ETOM 3a7a4 MPE3CHTAIIMA U OCOOEHHOCTEH ay TUTOPHH.

CoTpyaHuvecTBo:

e TMOHMMATh W  HCIOJB30BaTh  IPEUMYIIECTBA  KOMaHJIHOM U

3)

WHUBUyaIbHON paOOThI MPY PEIICHUH YUEOHBIX 3a]1a4; TPUHUMATh 11eJ1b
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATh OPraHU3allii0 COBMECTHOMN
paboThI, pacipeAeaTh BUABI paboT, TOTOBApUBATHCS, 00CYKIATh TPOIECC
U pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYyNMoOBBIX opMax pabOThl (00CykaeHUS, 0OMEH MHEHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOI YacTh pabOTHl U
KOOPJIIMHUPOBATh CBOM JCUCTBUS C JPYTUMHU WICHAMH KOMAaHJIbI;
OIICHMBATh KAa4YE€CTBO CBOCTO BKJaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnuvie  pecynamuenvie  Oeticmeus, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTAaBJISTH IUIAH, AITOPUTM PELICHUS 3aJ]a4H, BBIOUPATh CIIOCO0 penieHus
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM  IO3HABATEIBLHOM peQeKCUM KaK OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BIIQJIETh croco0aMM  CaMOIIPOBEPKH, CAaMOKOHTpOJS Ipoliecca M
pe3yabTara peuieHuss MaTeMaTUueCKoi 3a/1auu;

NpEeABUIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHMKHYTh NPH pEUICHUU
3a/1aud, BHOCHUTH KOPPEKTHUBBI B JIESITEJIHBHOCTh HA OCHOBE HOBBIX
00CTOATENIbCTB, TaHHBIX, HAWIEHHBIX OIMUOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICHWBATh COOTBETCTBHE pe3yjbTaTa IEIU M YCIOBUSAM, OOBICHSATH
NPUYUHBI JOCTHXKEHUS WM HEIOCTUKEHUS PE3yJIbTaTOB JESATEIbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMasi, JIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM W CIEACTBUS M3 HUX IPHU PELICHHUU
F€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATHIMU: MAPAIIETBHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccupunupoBaTe B3aUMHOE pACIONOKEHHE NPSIMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATHUSIMH: ABYTPAHHBIM YroJl, TPaHU JBYI'PAHHOIO YIJa,
pedpo IBYrpaHHOTO yIjla; JMHEWHBINA Yrojl ABYIPAaHHOIO YIJa; rpajaycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBarh MOHATUSMHM: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKIBIN
MHOTOIPaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (TIMpaMKaa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaiesnenumnes, Ky0).

KnaccupunupoBaTe ~ MHOTOIpaHHUKH,  BbIOMpas ~ OCHOBaHMS  JJIs
Kjaccu(ukanmy (BBITYKJIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH; IPABUJIbHBIC
MHOTOIPAHHUKU; TIPSIMbIE U HAKIIOHHBIE MPU3MBbI, TApAJIJIEIECTIUIIEIbI).

OnepupoBath MOHATUAMM: CEKYILAsl MIIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATD NPUHLIUIIBI IOCTPOSHUS CEYEHHH, NCIIOJIB3YSI METO/I CJIEIOB.

Crpouts cedeHHd MHOTOIPAHHUKOB METOJOM  CJIEIOB,  BBINOJHSATH
(BBIHOCHBIE) TIOCKHE YEPTEkH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pematp 3a1aun Ha HAXOXKJECHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QIrOpUTMaM, NPHUMEHSS W3BECTHBIE AHAIMTHYECKHE METOJIbl IPHU PELICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7a4 HAa BBIUMCIECHUE PACCTOSIHUM MEXIY ABYMS
TOYKaMH, OT TOYKA JO TNPSIMOM, OT TOYKM [JIO IUJIOCKOCTH, MEKIY
CKPELIMBAIOIIUMUCS MTPSIMBIMHU.

Pematp 3aaun Ha HAXOKJEHUE T€OMETPUUYECKUX BEIMUYUH MO o0pa3lam Wiu
QIrOpUTMaM, NPUMEHSS W3BECTHBIE AHAIMTHYECKHME METOAbl IPU PEIICHHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYUCIEHUE YIJIOB  MEXIY
CKPEIMBAOIIMMUCS OPSIMBIMU, MEXIYy MNPIMOA M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Boruncnate 00bEMBI M TUIONIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
NUpaMyua) € TOpUMEHEHUEeM (OpMyJl; BBIUUCIATH COOTHOIIECHUS  MEXIY
IUIOIIA/IIMU TOBEPXHOCTEHN, 00bEMaMU MOIOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBarh NOHATUAMHU: CHUMMETPHsS B IPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTaBICHHYIO HAa YepTeXax U
PUCYHKaX.

[IpumensTh TeomeTpuyeckue (aKThl Uil PELIEHUS CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIAraroiuX HECKOIBKO [IAr0OB PEIICHMS], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpuMmensaTe mpocTeWmne NpPOrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 33/1a4.

IIpuBoaUTE NpHUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOLE U
YKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

[IprMeHATh NMOJydEHHBIE 3HAHUSA HA NPAKTHUKE: aHAIM3UPOBATH PEAIIbHBIC
CUTyallud W IIPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLIECCE IOWCKA PELICHUs
MaTeMaTHYeCKu CHOPMYIMpPOBAHHOW MpPOOJIEMBbI, MOJEIUPOBATh pealibHbIE
CUTyallud Ha s3bIKE T'E€OMETPUH, MCCIEAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATUHI U TEOpEM, anmnapara aireopsl; pemarb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM I'€OMETPUUECKUX BEJINYMH.

11 KIIACC

OnepupoBaTh TOHATHAMU: IMIMHIPUYECKAs TOBEPXHOCTh, OOpa3yronme
MUJIMHAPUYECKOM  TOBEPXHOCTH;  IWIMHAP;  KOHHUYECKass  MOBEPXHOCTD,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(hepruueckasi moBEpXHOCTb.

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

OOBSACHATH CITOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KiaccudunmpoBaTh B3auMHOE pacioioxkeHrue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIJIOM, OCHOBAHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI W MUIOMIANM  TOBEPXHOCTEH TEN  BpAICHUS,
TCOMETPUUCCKUX TEII C IPUMEHEHUEM (OPMYII.

OnepupoBaTh TOHATHUSAMU: MHOTOTPAHHHMK, BIHCAHHBIA B cdepy H
ONMMCAHHBIA OKOJIO cdephl; chepa, BIUCAHHAS B MHOTOTPAHHWK WM TEJIO
BpaIeHusl.

BBIYUCISITE COOTHONMICHHSI MEXAY TUIOMAIASIMU MMOBEPXHOCTEH W 00BbEMaMU
MOJOOHBIX TEII.



N306paxaTh u3ydaeMble (QUIYpbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BrImonHsATh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: Bux cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3BnekaTh, MHTEPIPETUPOBATH U MPeoOpa3oBbIBATH HHOOpPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPECTaBICHHYIO Ha YepTexax U
PUCYHKaXx.

OrnieprpoBatTh MOHATHEM BEKTOP B POCTPAHCTBE.

BpInonHATE NEUCTBUSL CIIOKEHHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOKEHHS BEKTOpA Ha YUCIIO, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00J1a1at0T.

[IprMeHATh TPaBUIIO apaJUICICINATIEAA.

OneprpoBaTh NOHATUAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEKIY
BEKTOPaMH, CKaJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB U IPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOE TPOM3BEIACHUE, pACKIAAbIBaTh BEKTOpP IO JBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPABHEHHEM B JIEKapTOBOM CUCTEME KOOPAUHAT.

[IpumeHsATh TeoMeTpuueckue (akTbl Il PEUICHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO AaroB PELIEHHUs], €CIIA YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pewars mpocreiime reoMeTpUYECKHE 3a4a4d Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemate 3amaunm Ha J0Ka3aTelbCTBO MATEMATHYECKUMX OTHOLICHUM U
HAXOXKJEHUE F€OMETPUUYECKUX BEJIMYUH M0 00pasliam Wi alropuTMam, MpUMEHss
W3BECTHBIE METO/IbI P PELIEHNUN CTAHIAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpumeHsaTh  mpoCTEHIIME MPOrpaMMHBIE  CPEACTBA U JJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTE NpHUMEPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEW B NIPUPOAE U
YKW3HU, PACTIO3HABATh POSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJSyYEHHBIE 3HAHUS HA IMPAKTUKE: AHAIU3UPOBATH PEajibHbBIC
CUTyallud W TPUMEHATh W3YYEHHBIC IIOHATHS B IPOLIECCE IMOWCKA PELICHUS
MaTeMaTU4ecKu CGHOPMYITHPOBAHHONW TMPOOJEMBI, MOJEIUPOBATh peabHBIC
CUTyallud Ha S3bIKE T'E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKHUX MOHATUHN U TEOpEM, amnmnapara ajlreopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM F'€OMETPUUECKUX BEIIMYUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunyecTBo yacos DJIEeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMmblI Bcero Korrpoarsie | Mpaxrireckue o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 BBeneHue B crepeomMeTpuio 10
9 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX U INIOCKOCTEH
3 [eprieHAUKYIAPHOCTH MPSMBIX U 12
IJIOCKOCTEH
4 Yrisl MeXAy IPSIMBIMU U IUNIOCKOCTSMHU 10 1
5 MHororpanHuku 11 1
6 OO0BbEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus], pACCTOSHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5 0




11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IpakTuueckue (wipp )

NMPOrpaMMblI Bcero odpa3oBaTebHbIE

padoThI padoTshI
pecypcesbl

Tena BpameHus 12

OO0BEMBI TET 5

BekTopsl 1 KOOPAMHATHI B TPOCTPAHCTBE 10

[ToBTOpenue, 0600IICHHE, 7 1

cUcTeMaTH3aIlHs 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

KonrpoJsbubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE MTOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, INIOCKOCTb, IPOCTPAHCTBO.
[TpaBuia n300paskeHus Ha pUCYHKAX:
1300pakeHus MJI0CKOCTEH, MapauleabHbIX
NPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IlonsTus: MEpeCCKarommrecs MmIOCKOCTH,
IepeCcCKarommecs npsamMas 1 JI0CKOCTh

IlonsTuns: MEpECCKaAromMreECs MIOCKOCTH,
IepeCCKaromumecs npsamMas 1 JI0CKOCTh

3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKAX, HAa NPOCKIIMOHHBIX YCPTEIKAX

HauanbHble cBeieHus 0 Ky0Oe 1 nmupamue,
UX pa3BEPTKH U Mozenn. CedeHust
MHOT'OTPaHHUKOB

HauanbHble cBeieHus 0 Ky0e 1 mupamue,
uXx pa3BepTku U Moaenu. CedeHus
MHOTOTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMCTPUU: AaKCUOMBI
CTEPCOMETPHUH U CICACTBUA U3 HUX




ITonsatue 06 akCMOMATHYECKOM

8 IIOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX
[TonsATHe 06 akCHOMaTHYECKOM

9 IIOCTPOEHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUH U CIIEACTBUS U3 HUX
[TonsATHe 06 aKkCMOMaTHYECKOM

10 MIOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEpPEOMETPUU U CIEACTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B

11 IIPOCTPAHCTBE: MEPECEKAIOLINECS,
napajJiesibHble U CKpPEIUBAIOIINEeCs
psiMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 MIPOCTPAHCTBE: Mapajljie/bHbIE PSMBIE B
IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
MPSIMBIX
[TapanienbHOCTh MPSIMBIX U IUIOCKOCTEN B

13 npoctpancTse: [lapanienbHOCTs NpsAMOil 1
IJI0CKOCTH

14 VYTIIBl ¢ COHANPaBIEHHBIMA CTOPOHAMH

15 Yros Mexay NpsIMbIMH B IIPOCTPAHCTBE

16 VYroa Mexay NpssMbIMHU B IPOCTPAHCTBE

17 [TapamienpHOCTB IIIOCKOCTEN:
napasuiesbHbIe JI0CKOCTH

18 CaoiicTBa MapaieabHbIX MIOCKOCTEN

19 [Ipocreiime npocTpaHCTBEHHbIE (PUTYPHI

Ha TJIOCKOCTH: TeTpa’ap, Kyo,




napalICICIIUIIE

20 [TocTpoenue ceueHuit

21 IToctpoenue ceuenunit
Kontponbnas padora mo reme "IIpsimble u

22 MJIOCKOCTH B IPOCTPAHCTBE.
[TapanmnenbHOCTb NPSAMBIX U IJI0CKOCTER"
[lepneHMKyIAPHOCTD NPSIMOM U

23 TUTOCKOCTH: TIEPIICHNKYIISIPHBIC TIPSIMBIC B
IIPOCTPAHCTBE

24 [IpsimMble napasienbHble U
NIEPIEHIUKYIIAPHBIE K IUIOCKOCTH

o5 [Ipsimble napasuienbHble U
NEPIEHIUKYIIAPHBIE K TUIOCKOCTH

26 IIpu3Hak neprneHuKyIIpHOCTH IPSIMOH U
IIJIOCKOCTH

27 [Ipu3Hak neprneHIuKyIspHOCTH NPSIMON U
IJIOCKOCTH

28 TeopeMa o psAMON NEPIEHAUKYIIAPHON
IIJIOCKOCTH

29 TeopeMa 0 psAMON NEPIEHAUKYIIIPHON
IIJIOCKOCTH

30 TeopeMa 0 NpsAMOY NEPIEHAUKYIIIPHON
IIJIOCKOCTH
[lepnieHIuKyNsIp M HAKJIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

32 [lepneHIUKyNAp M HAKIOHHBIE: PACCTOSTHUE

OT TOYKHU JO MIIOCKOCTH, PACCTOSIHUC OT




pr[MOﬁ J0 IINIOCKOCTH

[lepnienIuKynsIp 1 HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 INIOCKOCTH
[lepnieHIUKyIp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 0 IIJIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXKAY
IIPSIMOY U TNIOCKOCTBIO

36 JIByrpaHHbI yroJi, TMHEWHBIN yrol
JBYTPaHHOI'O yIia

37 JIByrpaHHBIN yToJ, JUHEHHBIA YTOJ
JBYTPAHHOI'O yIJjia
IlepneHIMKYIAPHOCTD MIIOCKOCTEM:

38 IIPU3HAK NEPIEHANKYIAPHOCTH IBYX
IIJIOCKOCTEN
[lepneHuKyISIPHOCTB MIIOCKOCTEM:

39 MIPU3HAK NEePIEHANKYIIPHOCTH IBYX
IIJIOCKOCTEN
[lepneHuKyISIPHOCTB MIIOCKOCTEM:

40 MIPU3HAK NEPIEHANKYISIPHOCTH IBYX
IIJIOCKOCTEN

41 TeopeMa 0 Tpéx mepreHIuKysIpax

42 Teopema o TpEX nmeprneHIuKyIIpax

43 TeopeMa 0 Tp€x mepreHIuKysIpax
Kontponbras pabora mo remam

44 "[leprieHIUKYASIPHOCTD MPSIMBIX U

mrockocteil”" u "Y sl MeXAy IpSIMbIMA U




IJIOCKOCTSIMHA"

45

[TonsiTie MHOTOrpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIe MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHUKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IPsIMasi U HAaKJIOHHAs
IIpU3MbI; OOKOBas M MOJIHAsI TIOBEPXHOCTh
IIPU3MBI

47

[Tapamtenenunen, NpsMOYTOJIbHBIN
napajJieJIenune ] 1 ero cBoicTaa

48

anaMI/ma: N-yrojbHas nupamuaa, rpaHu u
OCHOBAHHC IMUPAMUbI; OOKOBas U IMOIHAS
MOBCPXHOCTL MUPAMUIBI; TTPABUJIbHAA U
yceqéHHa;I nupaMmuza

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
MPAaBUIBHOIO MHOTOTPAHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUWIbHAS MUPaMU/Ia;
MpaBWJIbHAS TPEYTOJIbHASI MUpaMUAA U
MIPaBUJIBHBIN TETpa’ip; KyO

50

[IpencraBneHune o MPaBUILHBIX
MHOTOTpaHHHUKaX: OKTadIp, JOJCKAdIp U
MKOCAdIP.

51

CI/IMMCTpI/ISI B IIPOCTPAaHCTBEC: CUMMCTPHUA
OTHOCHUTCIIBHO TOYKH, HpSIMOﬁ, IIJIOCKOCTH.
OIEMEHTBI CUMMCTpPUU B ITUpaMUJIAX,
nmapajjiejcnuieaax, nmpaBUIbHbIX
MHOT'OrpaHHUKax




Brrunciaenue 3J1eMeHTOB MHOT'OI'PpaHHUKOB!

52 pEOpa, TuaroHaiu, yribl 1
[Tnomaae 60KOBOM MOBEPXHOCTH U TTOJTHON
53 MOBEPXHOCTHU MPSMON PU3MBI, TUIOIIAIb
OCHOBaHHH, TeopeMa 0 OOKOBOM 1
MOBEPXHOCTHU MPSMON PU3MBI
[Inomanp 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIbHONW MTUPAMUJIBI, 1
TeopeMa O IO OOKOBOW MTOBEPXHOCTH
yCeu&HHOW MUPAMHU/IBI
55 KonrponsHast paborta o reme 1
"MHuororpaHHuku"
56 [TonsaTne 06 00BEMeE 1
57 O0BEM TUpaMUIBI 1
58 O0BEM TupaMuIbI 1
59 O0BEM TUpaMUIBI 1
60 O0BEM upaMuIbI 1
61 O0BEM pU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM pU3MBI 1
64 KonrtponbHas pabora rno teme "OO0bEMBI 1
MHOTOTpaHHUKOB"
[ToBTOpeHme, 0600IIEHNE CHCTEMAaTH3AIIH
65 3HaHui. [locTtpoenue ceuennii B 1
MHOTOTpaHHHKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITIS
66 3HaHUH. BeIUMCIEHNE pacCTOSIHUNA: MEXKIY 1

ABYMA TOYKaMH, OT TOYKH 0O HpSIMOﬁ, oT




TOYKH O0 IMIIOCKOCTH, MCIKOAY
CKpC€HIUMBAOITUMUCS ITPAMBIMHA

67 Hroroas koHTpoibHAs paboTa

IToBTOpeHue, 06001IeHNE CCTEMAaTU3aIHS
3HaHUU. BeIlUKCIIEHUE YIIIOB: MEXAY

68 CKPEIIMBAIOIINMUCS IPSIMBIMHU, MEXKIY
IIPSIMOM U TIOCKOCTBIO, JBYTPAHHBIX

YTJIOB, YIJIOB MCKAY INIOCKOCTAMUA

OBILIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acos

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: HeHTp, paguyc, TuaMeTp;
TJIOIA]Th TTOBEPXHOCTH ChEephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; mwromanb chepsl

N3o0paxenue cepsl, mapa Ha
miockocTt. CeyeHus mapa

HI/IHI/IHI[pI/I‘IGCKaﬂ ITOBCPXHOCTD,
00pa3yromue MUINHIPUIECKOM
MOBEPXHOCTH, OCh LIMITUHAPUIECKON
MOBEPXHOCTHU

Hunusap: ocHOBaHMs U OOKOBast
MOBEPXHOCTh, 00pa3yromias 1 oCkh;
IUIOIIA b OOKOBOM U ITOJTHOM
MMOBEPXHOCTH

N300pakeHne MIJIMHpa HA TIFIOCKOCTH.
PazBépTka nmumnapa. CeueHus

HUATUHAPA (MIOCKOCTHIO, MapalieIbHON
WJIU TIEPTIICHIUKYIISIPHOM OCH IIHJIMH]IPA)

Konnueckas moBepxHOCTh, 00pa3yrolme
KOHUYECKOU TOBEPXHOCTH, OCh U
BEPIIMHA KOHMYECKOW TTOBEPXHOCTH




KOHYCZ OCHOBAHME U BEPIIWHA,

8 00pa3yrolas 1 0Ch; IJIOIMA b OOKOBOM 1
MOJIHOM MMOBEPXHOCTHU
Y ceu€HHbIN KOHYC: 00pa3yrolue u

9 BBICOTA; OCHOBAHUS K OOKOBas
MOBEPXHOCTh
N300pakeHne KOHYCa Ha IMIIOCKOCTH.
Pa3zBéprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTapaJuIeTILHOM
OCHOBAHHUIO, U IJIOCKOCTBIO, TPOXOASIIEH
yepes BEPIIUHY)

11 KoMOuHarws Ten BpameHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuK, OMCaHHBIA OKOJIO

12 cdepsl; cdhepa, BIMCaHHAs B
MHOTOTPaHHUK WM B T€JIO BpallleHHUs

13 [Tonsarue 06 06bEMe. OCHOBHBIE
CBOIcTBa 0OBEMOB TET

14 O0béM IUIMHpPA, KOHYCA

15 O0BEM mapa u wionaab cGepsl
[TomoOHbBIE Tena B IPOCTPAHCTBE.

16 COOTHOIIICHUS MEXTy TUTOIIATMHU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX Tel

17 KonTponbhas pabota o remam "Tena
BpamieHus" u "Oobemsbr Ten"

18 BekTop Ha III0CKOCTH B B IPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYUTaHNUE BEKTOPOB

20 YMHOXEHHEe BEeKTOpa Ha YHCII0




21

PasnoxeHnue BekTopa mo Tpém
HEKOMIUTaHapHBIM BekTopaM. [IpaBuio
napasuiesenumneia

22

Pemenue 3ana4, cBA3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOPAMH

23

[TpsmoyronbHas cuctemMa KOOpAUHAT B
npoctpaHcTBe. KoopanHaTsl BEKTOpA.
[Ipocreimue 3axaun B KOOpAUHATAX

24

VYroa mexay Bekropamu. CkasipHOe
MPOU3BEIEHUE BEKTOPOB

25

Brpluncnenue yrioB Mexy NpsIMBIMU U
IIJIOCKOCTSIMU

26

KOOpI[I/IHaTHO'BeKTOpHHﬁ MCTO/ IIpU
PEIICHHUHU T'€COMCTPHUYCCKUX 3a1a4

27

KonrtponsHas padorta no teme "BekTopsl
Y KOOpPAMHATHI B TpocTpaHcTBe"

28

[ToBTOpenue, o6obIIeHNE U
cucreMaTn3anus 3HaHuii. OCHOBHBIE
¢Gurypsl, GpakThl, TEOPEMBbI Kypca
TUTAHUMETPHUH

29

[ToBTOpenwue, 0600IIEHNE 1
cucreMarusanus 3HaHni. OCHOBHBIE
¢burypsl, GpaxThl, TEOpEMBI Kypca
IUTAHUMETPHUH

30

[ToBTOpenwue, 0600IIEHNE 1
CUCTeMaTH3alusl 3HaHU. 3a1aun
TUTAHUMETPHH U METOJIbI MX PEIICHUS




[ToBTOpEHME, 0000IICHUE U

31 cucTeMaTu3alns 3HaHi. 3agaun 1
TJIAHUMETPUH ¥ METOIbI X PEIICHUS
[ToBTOpEeHME, 0000IICHNE U

32 cucteMaTusauus 3HaHui. OCHOBHBIC 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEpPEOMETPUH

33 HroroBast KOHTpoOJIbHAS paboTa 1

34 [ToBTOpenwue, 0606IIIGHI:I€ u 1
cHCTeMaTu3alys 3HaHUH

OBLIEE KOJIMYECTBO YACOB I1O 34

[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa v Hayajla MaTEeMaTUYECKOT0 aHaJIN3a, TEOMETPHSL.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., bByry3oB B.®., Kagomues C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocsenienue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HNHTEPHET
http://school; collection.edu.ru; WWW. chportal.ru; Djvu Document; Hamster
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