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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «l'eoMmerpusi» 0a30BOTO YPOBHS IS
oOyuaromuxca 10 —11 xkmaccoB pa3paborana Ha ocHoBe DenepanbHOTO
roCyJJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIApTa CPEAHEro OOIIero 0opa3oBaHusl,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTH4ecKoMy oOOpa3oBaHUIO, WU TPAJULUA POCCUUCKOro 0Opa3oBaHUS.
Peanuzanmst mporpaMMbl 00eCIIeYMBAET OBJIAICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTaBIIIIONIMMHU OCHOBY [IJII CaMOPAa3BHTHUS W HEMPEPHIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO Pa3BUTHS
JTUYHOCTHU O0yYarolUXC .

HEJU U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPHUM Ha YPOBHE CpeaHEro oOIIero
oOpazoBaHus OOYCJOBJI€HA MPAKTUYECKOM 3HAUYUMOCTBHIO METANpPEAMETHBIX U
MPEAMETHBIX PE3yJIbTaTOB OOYYEHHS TE€OMETPUM B HAMPABICHUU JHUYHOCTHOTO
pa3BuTua oOyuaronuxcsi, GopMuUpoBaHUS (PYHKIHUOHAIBHOW MaTeMaTUYECKOU
IPAMOTHOCTH, U3YUYEHHUSI IPYTUX YuyeOHbIX NucHUIUIMH. PazBuTe y oOydaromuxcs
MPaBUJIbHBIX TMPEACTABICHUM O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUYECKUX
a0CTpaKklMii, COOTHOIIEHUH PEATbHOTO W HACAIBHOTO, XapaKTepe OTPaKCHUS
MaTEMaTUYECKOM HAyKOW SBJICHUM M MPOLECCOB pEAIbHOIO0 MHUpPA, MECTe
r€OMETPUM B CUCTEME HAayK U POJIM MAaTEMaTUYECKOT0 MOJACIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYUHOT'O MUPOBO33PEHUS
yYaluxcsi, a TakKe KaueCcTB MBIIUICHUS, HEOOXOAUMBIX JUIs aJanTaiuu B
COBpPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcss OMHUM K3 0a30BBIX MPEAMETOB HA YPOBHE CPETHETrO
oOmero oOpa3oBaHMs, TaK Kak oOOECIeYMBaeT BO3MOXHOCTb H3YUEHHUS Kak
JUCLUIUIMH €CTECTBEHHO-HAYYHOW HAIIPaBIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE TMPU HM3YYCHUH OO0Yy4YarOIIUMUCS
MOHSATUUHBIX OCHOB TEOMETPUH U TOCTPOCHUH IIEMTOYKU JTOTUUECKUX YTBEPKIACHUN
B XOJI€ pEUICHUs TeOMETPUYECKUX 3a/Jady, YMEHHE BBIIBUTaTh U ONPOBEpraTh
TUNOTE3bl HEMOCPEACTBEHHO MCIOJIB3YIOTCS MPHU PENICHUU 3a7ad4 €CTECTBEHHO-
Hay4YHOTO ITMKJIa, B YaCTHOCTU U3 Kypca (DU3UKHU.

YMeHne oprueHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNbHOCTH uejoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COoIMaibHOro ObITus, (opma
OTPaXKEHUSI OKPYXKAIOUIET0 MUPA, YCJIOBHE YCHEIIHOTO IMO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JAeCTBUTENbHOCTH. OnepupoBaHuWe  MPOCTPAHCTBEHHBIMU



oOpazaMu OOBEIHMHAET pa3Hble BUAbl Y4EOHOH M TPYIOBOM JESATEIBHOCTH,
SBIIIETCSI OJHUM W3 TPO(ECCHOHATBHO BaXKHBIX KAYeCTB, MOITOMY aKTyaJlbHa
3amadya (HOPMUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIILICHUS Kak
Pa3HOBUAHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOITOTOBKE K MPAKTUUECKON JAEATEITHHOCTH 10 MHOTHM HAIIPABIICHUSIM.

Ilenbs ocBoeHusi mporpammbl ydeOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 0OyueHHuss — o0O0Ieo0Opa3oBaTeibHOE U OOIIEKYJIbTYPHOE pa3BUTHE
oOyyaromuxcs  uyepe3  oOecleueHre  BO3MOXKHOCTH  NPUOOpPETeHUsT U
HCTIOJIb30BAHUS CUCTEMATHYECKUX TE€OMETPUUYECKUX 3HAHUM U JCHUCTBUMH,
crenuPUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEIIHOT'O MPOJAOIAKEHUSI 00pa30BaHUs
0 CTICTIMAIEHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOIL30BAHHEM T'€OMETPHH.

[Iporpamma no reomeTpuu Ha 0a30BOM YpOBHE IMpeJHAa3HAYEHA IS
OOy4JarOMMXCs CpeHEHN IITKOJIBI, HE UCIBITHIBABIINX 3HAYATEIBHBIX 3aTPYIHECHUN
Ha YpOBHE OCHOBHOTO o01iero oopa3zoBanusi. Takum 00pa3om, oOydaroniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHsI, CBSI3aHHBIE
co crneuuPukoid TreoMeTpuu W HEOOXOJMMBbIE JISI >KU3HHU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YYUTh I'€OMETPHUIO Ooliee
rIyOOKO, €Clii B JaJbHEHIIEM BO3HUKHET HEOOXOJIHUMOCTh B T'€OMETPUUYECKHX
3HaHUSAX B MPOGECCHOHATIBHOU JIESITEIbHOCTH.

JlocT>keHue 1eM  OCBOCHMSI MPOrpaMMbl  OOECIIEUMBAETCS PEUICHUEM
COOTBETCTBYIOIIMX 3adad. [lpuopuTeTHBIMM 3aJayaMH  OCBOCHHS  Kypca
«['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCS:

e (¢opMupoBaHUE TMPEACTABICHHUS O TE€OMETPUU KaK YacTH MHUPOBOI

KYJbTYpPbl U OCO3HAHHE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (opmMupoBaHHE TpEACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpaIleHUS
KaK 0 BOXHEHIIMX MaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIOMNX OMUCHIBATH
Y U3y4yaTh pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (opMHuUpOBaHHE YyMEHHUS pacCloO3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJIaJICHHE METOJIaMH PEIICHUs 3a/7a4 Ha MOCTPOCHUSI Ha H300paKEHUSX
MPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHme yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHATHSAMH O
MHOTOTpaHHHUKAX U TeJaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJAJCHHE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aj]ad;
dbopmMupoBaHue YMEHHUSI TNPOBOJAUTH  HECJIOXKHBIE  JOKa3aTeJIbHbIE
paccyX/IeHusi B XOJie€ PEIICHUs CTEPEOMETPUUYECKUX 3ajad U 3a7ad ¢
MPaKTUYECKUM COJIEPKAHUEM;



e pa3BUTHE MHTEJUICKTYaJIbHBIX u TBOPUYECKHUX criocoOHoCTEM
oOydJaromuxcs, TMO3HABATEIBHOM  aKTUBHOCTH, HCCIIEIOBATEIIbCKUX
YMEHUH, KPUTUYHOCTH MBILLICHUS;

e (opmupoBaHue (G yHKIIMOHATBHOM rPaMOTHOCTH, pEeNEeBaHTHOU
F€OMETPUM: YMEHHUE pPACINO3HABATH MPOSIBICHHS T€OMETPUUYECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KHU3HEHHBIX
CUTyallUsiX W TMPU U3YYEHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (HOpMYyIHpPOBaTh HX Ha S3BIKE
T€OMETPHUH U CO3[1aBaTh T€OMETPUUECKUE MOJIENH, IPUMEHATH OCBOCHHBIN
FEOMETPUYECKHAN amnmapaTr [Jid PEHIEHHS MPAKTUKO-OPHUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MMOJIYYEHHBIE PE3YIIbTATHI.

OTANYUTENBHONM OCOOEHHOCTHIO MPOrpaMMBbl SIBIISIETCSl BKIIIOYEHUE B KYypC
CTEpEOMETPUM B Haydalie €ro M3y4eHusd 3aJad, pEelaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUSA, U ONPEACTIEHHBIM 00pa3oM OpraHu3oBaHHasi padoTa Hajl
HUMH, YTO CIOCOOCTBYIOT Pa3BUTUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOIO
MBIIIJICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JNaJbHENIIEMY U3YYECHUIO IIPpEIMETA.

[Ipeanourenue oTaaéTcst HArISAHO-KOHCTPYKTUBHOMY METONY OOYYEHUS, TO
€CTh TEOPETUYECKNE 3HAHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON NEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEICTABICHUMN Y
y4yaluxcs B Kypce€ CTEpPEOMETPUM MPOBOAUTCA 3a CYET PENICHHS 3aaa4 Ha
CO3JaHME€  NPOCTPAaHCTBEHHBIX O0pa3oB M  337a4 Ha  ONEpPUPOBAHHE
MpOCTpaHCTBEHHBbIMH oOpazamu. Coznanue oOpasza MPOBOAUTCS C OMOPOM Ha
HarJIsiJHOCTh, a ONepupoBaHHMEe o0Opa3oM — B YCIOBHUSX OTBJICUEHHS OT
HArJSIHOCTH, MBICIIECHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEPHKAHMUS.

OcHOBHBIE coaepkaTenbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpasHukn», «IIpssMble U MIIOCKOCTHA B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTopbl U KOOPAMHATHI B MPOCTpPaHCTBEY». DOpMUPOBAHUE JTOTUYECKUX YMEHUH
pacnpenensiercss He TOJBKO MO COAEPKATEIbHBIM JMHUSIM, HO WU MO TroJam
o0y4eHHUs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM
OCBOEHUSI paboueil MporpaMmbl, pacHpeieiEHHbBIM 10 TrojJaM o0ydeHwus,
CTPYKTYpPUPOBAHO TaKUM 00pa3oM, UTOOBl OBJIAJEHUE TIE€OMETPUUYECKUMU
MOHATUSIMU Y HABBIKAMH OCYIIECTBIIIOCH MOCIEA0BATEILHO U MOCTYNATENbHO, C
COOJIIOICHUEM TIPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAIKCH B
OOIIlyI0 CHCTEMY T€OMETPUUYECKHUX MPECTaBICHUN O0y4arouuxcs, pacuupsis u
yriyosisist e€, 00pa3ysi MPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE



Ha u3yuenne reomeTpun orBoaurcs 2 yaca B Heneso B 10 kimacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a ABa rojaa ooyuyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

I[IpsiMblIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEPEOMETpPUU. Touka, mOpsiMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHHU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEpECEKarouecs,
MapajuiedbHble Y CKpelMBaKOIIuecs IpsMmble. [lapamienbHOCTs NOPSMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: IAPAJUIEIBHBIE MPSAMBIE B IMPOCTPAHCTBE;
MApAJUIENBHOCTh TPEX MPSIMBIX; NAPAJUICIBHOCTD MPSIMOW M IUIOCKOCTH. YTJBI C
COHANPABIIEHHBIMUA CTOPOHAMHU; YIOJd MEXKAY IMPAMBIMH B HIPOCTPAHCTBE.
[TapannenbHOCTH IUIOCKOCTEM rapaJuieJIbHbIE IUIOCKOCTH; CBOMCTBA
napauieNibHbIX IIockocteil. IIpocrteiliime mnpocTpaHCTBEHHbIE (QUTYpPHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, mapajuiesenume]]; HOCTPOEHUE CEUCHH.

[TepnieHAUKYISAPHOCTD NPSIMOU U IUIOCKOCTH: NEPIECHAUKYISAPHBIE NIPSMBIE B
IPOCTPAHCTBE, IMPSIMbIE NApPAJUICIbHBIE U MNEPINECHAUKYISAPHBIE K IUIOCKOCTH,
NPU3HAK TMEPHECHAUKYISPHOCTH NPAMOM U IUIOCKOCTH, TEOpEMA O NPAMOM
NEPHEHIUKYJISIPHONW TIJIOCKOCTU. YTJIBI B IMPOCTPAHCTBE: YrOJl MEXKAY INPAMOU U
IUIOCKOCTBIO;  ABYIPAaHHBIM  yrosa, JIMHEWHBIM yrojd JBYIPaHHOIO  yIuia.
[lepneHauKynsp U HAKIOHHBIE: PACCTOSHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUIYphl  HA  IUIOCKOCTb.
[lepneHAUKYISAPHOCTE  IUIOCKOCTEM: IPU3HAK  INEPINECHAUKYIAPHOCTH  JBYX
IIockocTe. Teopema 0 TpEX NEPIEHAUKYIIApax.

MHororpaHHuKu

[ToHsiTHE MHOTOTPAaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBINYKJIbIE
Y HEBBIIIYKJIbIE MHOTOTPAHHUKHU; pa3BEPTKA MHOTOrpaHHuka. [Ipusma: n-yronpHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI;, NIPsIMasi U HAKJIOHHAs MpHU3Mbl; OOKOBasi U
MOJIHAs MIOBEPXHOCTH MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejenune] u ero cBoucrsa. llupamupa: n-yrosibHas nupamMuna, TpaHd U
OCHOBaHUE MUPAMUIbl; OOKOBAsl U MOJHASI TOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yCeu€HHas MNUpaMua. OJEMEHTbl TMpu3Mbl W nupamunbl. [IpaBunbHBIE
MHOTOTPAHHUKHU: TOHSATHUE IMPABUIBHOIO MHOTOTPAHHUKA, IPaBUJIbHAA NPU3MA U
NpaBUJIbHAs TNHUPaMHUIA; IpPaBUIIbHAs TPEYrojabHas NHUPAMUNA U TPABUIIbHBIN
terparap; KyO. IlpeactaBineHne O MNPaBUIBLHBIXMHOTOTPAHHUKAX: OKTa’dp,
nonexa’ap u uxkocadap. CeuyeHnst npu3Mbl U MAPAMHUJIBIL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPUST OTHOCUTEIIBHO TOYKH, MHPSIMOW,
IUDIOCKOCTH.  DJIEMEHTBl CHMMETPUM B NHUpaMHUAAX, MapajuiesenuIenax,
MPABUIIBHBIX MHOTOTPAHHUKAX.



Boluncnenue SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AUaroHaliu, YrJbl.
[Tnomans OOKOBOW MOBEPXHOCTHM M TMOJTHOM MOBEPXHOCTU MPSIMON MPU3MBIL,
IJIOMIA/lb OCHOBAaHWM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBIL.
[Inomans OOKOBOWM TMMOBEPXHOCTH M TOBEPXHOCTH MPABUIBHOM MHUPAMUJIbI,
TeopemMa O Iulomaau yceu€éHHou mnupamuabl. llonstue o0 o0béme. OOBEM
MUPAMU/JIbI, TPU3MBI.

[logoOnble Tena B mpocTtpancTBE. (COOTHONIEHUS MEXIY IUIOMIAIIMU
MOBEpPXHOCTEHN, 00bEMaMU MOJOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunmuaapuyeckas MTOBEPXHOCTB, oOpazyrorniue UWJIAHAPUYECKOU
MMOBEPXHOCTH, OCh UWJIMHJIPHUYECKOW TMOBEPXHOCTU. LIMIMHApP: OCHOBaHUA H
OOKOBasi TMOBEPXHOCTb, O0Opa3zylomas MU OCh; IUIONIaJAb OOKOBOM M MOJHOMU
MMOBEPXHOCTH.

Konnueckas moBepxXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOocTH. KoHyc: ocHOBaHMe U BepilinHa, 00pa3yromias
U OChb, IUIOMAAb OOKOBOM U TMOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yronue u BbICOTa; OCHOBAaHUS M1 OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, AUAMETP; MIIOHIAAb MMOBEPXHOCTU CQEPHI.
B3anmuoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelibHasi IIIOCKOCTh K cdepe;
TJI0Iaab Cephl.

N3o00paxenue Ten BpallleHus Ha TI0CKOCTU. Pa3BEépTka MIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHuss W MHOTOTPaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKOJIO cdephl; cdepa, BOHMCaHHAS B MHOTOTPaHHUK, WU TEJO
BpAILICHUS.

[Tonstue 06 06béme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00BEME
NPSIMOYTOJILHOTO Tapasienenunena u ciueacteus u3z He€. OObEM HUIMHIpA,
KoHnyca. O0BEM I1apa U mIomaab chepsl.

[logoOuble Tena B mpocTpancTBE. COOTHOIIEHUS MEXIY IUIOMIAIIMU
MOBEpPXHOCTEHN, 00bEMaMU MOJOOHBIX TEJl.

Ceuennsi mwiMHApa (MapaJyieIbHO U MEPHEHIUKYISPHO OCH), CEUYEHUs
KOHyca (mapajuieIbHOE OCHOBAHUIO U TPOXOJIEe 4Yepe3 BEPIINHY), CEUCHUs
mapa.

BekTopsbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexkTop Ha mI0CKOCTH U B MPOCTpaHCTBE. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHNE BEKTOpA Ha YMCIO. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMIUIaHAPHBIM
BekropaMm. IIpaBuno mnapamnenenunena. Pemenwe 3agay, CBS3aHHBIX C
NPUMEHEHUEM TMpPaBWI JEUCTBUUM C BeKropamu. lIpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. KoopaunaTel BekTopa. IIpocrteifmue 3amaum B
KOOpAWHATaX. YTol MexIy BekTopamu. CKalipHOE MNPOU3BEIECHUE BEKTOPOB.
Boluncnenve yrioB MeXIy MPSIMBIMU M TIIOCKOCTAMHU. KoopanHATHO-BEKTOPHBIN
METO/]I PH PEIICHUH T€OMETPUYECKHUX 3a]1ay.



INJNIAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBLIE PE3YJIbTATbBI

JIM4HOCTHBIE pE3yNbTAaThl OCBOCHUSI MPOTPaMMbl Y4€OHOTO MpeaMeTa
«MaremaTuKa» XapakTepU3yOTC:

I'paxknanckoe BocnmuTaHue:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WJIEHA POCCHHCKOTO OOIIECTBa, IMPEICTaBICHHEM O
MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUU,
MpoLeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl W TIp.), YMEHUEM
B3aHMOJICMCTBOBATh C COLUAJIBHBIMA WHCTUTYTAMHU B COOTBETCTBUH C MX
(YHKIUSIMHA ¥ HA3HAUYCHHUEM.

ITaTpuoTHyYecKkoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON MJIEHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY Y HACTOSAIIEMY POCCUUCKOW MAaTEMATHUKHU, IIEHHOCTHBIM OTHOLIEHUEM K
JTOCTUKEHHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMAaTUYE€CKOU IIKOJIBI,
K HCHOJIb30BAHHUIO ATUX JOCTHKEHUN B JIPYTUX HayKaX, TEXHOJIOTUAX, chepax
SKOHOMHMKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHUEM JTYXOBHBIX IEHHOCTEU POCCHMCKOTO HapoJa;
c()OpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTHYECKOrO0 IIOBEICHUS,
CBSI3aHHOTO C MPAKTHUYECKUM NMPUMEHCHUEM JOCTUKEHHUN HAYKU U JEATEIBbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIaJla B HOCTPOCHUE YCTOMUYUBOTO OYIyIIETo.

JcTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKUM OTHOUICHHEM K MHUpPY, BKJIIOYAsl 3CTETHUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEMN, 0O0BEKTOB, 3a1ad4, pEUICHUH, pacCyXICHUM;
BOCIPUMMYHBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JINYHbIX BUJAOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHSATH MaTeMaTUYECKHE 3HAHUSA B
HHTEpecax 3J0pOBOT0O U 0e301acHOro o0pas3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE€ NMUTaHKE, COATAHCUPOBAHHBIA PEXXUM 3aHATUU U

OT/bIXA, perynsipHas dbuznueckas AKTUBHOCTB); (dbuznyeckoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NeATENbHOCTHIO.

TpyaoBoe BocnuTanme:

TOTOBHOCTBIO K TPYZY, OCO3HAHHEM LIEHHOCTH TPYAOJIIO0US; UHTEPECOM K
pa3nu4HbIM  cepaM  TPOodECCHOHAIBHON  JESITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIE >KU3HCHHBIC IUJIAHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTreMaTHYeCKOMY OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA TMPOTSHKEHUH BCEW KU3HM, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3a]la4y MaTeMaTUYeCKON HAMPaBICHHOCTH.

IK0J0rHYeCKOoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO JKOJOTUYECKOM KYyJIbTYphl, MOHHUMAHUEM BIMSHUS
COIIMAJIBHO-3KOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHHE MPUPOIHON M COLMATBLHOU
Cpeabl, OCO3HAaHHWEM TJIO0AJBHOrO XapakTepa JKOJOTHYECKUX  MpooOseM;
OpHEHTallell Ha MPUMEHEHHE MAaTEeMAaTHYECKUX 3HAHWUW JJIs pelIeHHus 3a7ad B
o0JlacTh OKpyXarollled cpeabl, IUIAHUPOBAaHUS TMOCTYNKOB M OLEHKUH HUX
BO3MO’KHBIX IOCJIEACTBUU JJIsI OKPYKAIOIIEU CPEIBI.

IleHHOCTH HAYYHOIO MO3HAHUSA:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAayKM U  OOIIECTBEHHOM MPaKTUKH, [OHUMAaHUEM
MaTeMaTU4YeCKOM HayKh Kak cdepbl 4enoBEeUeCKOW AesSTeTbHOCTU, 3TANoOB €€
pPa3BUTHS M 3HAYUMOCTH JJISI Pa3BUTHUS I[MBUJIM3ALMH; OBIAJACHHUEM S3BIKOM
MaTeMaTUKd M MaTeMaTU4YeCKOW KyJIbTypOWl Kak CpEJCTBOM TIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISTh MPOEKTHYI0 W HUCCIETOBATEIBCKYIO AEATEIbHOCTD
WHJMBUAYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHUS MPOTPAMMBI YUeOHOTO TMpeaMeTa
«MaremaTturKka XapaKTePU3yIOTCS OBJIQJICHUEM YHUBEPCATHHBIMU
NO3HAGAMEIbHBIMU ~ OCUCMBUAMY,  YHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
OelCmBUsAMU, YHUBEPCATbHLIMU Pe2YIAMUBHLIMU QeUCMBUAMU.

1)  Vwuusepcanvnvlie  noznasamenwvmvle  Oeticmsus,  0becneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCco8 o0oOyuarwuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpyJcaowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
uccne008amenbCKux onepayuti, ymeHui pabomams ¢ ungopmayueti).

Ba3oBblesiornueckueeicTBus :

e BBIABIATHh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MATEMATHICCKUAX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIUPOBATH
OTIpeJieNiCHNs]  TOHSATWH; YCTAHABIMBATH CYIIECTBEHHBIA  TPH3HAK
KiIaccuUKaIid, OCHOBAaHUSA JjIsi OOOOINEHUS W CpPaBHCHHS, KPUTEPHUU
IIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIUpOBaTH W  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHEIE W OTPUIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MaTEMaTHYECKHEC  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npotuBopeursi B (aKkTaxX, MAHHBIX, HAOIIOACHUSX W YTBEPKICHUSX;



npejyiaratb ~ KpUTepUM  JJISI  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
NIPOTUBOPEUUH;

e JI€NIaTh BBIBOJbI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUH 10 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPKIAEHUN (MPSMbIE U OT MPOTUBHOIO), BHICTpAUBATh apryMEHTAIUIO,
MPUBOAUTHL TPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHHSI U BBIBOJIbI;

e BBIOMpaTh cnoco0 pemieHus yuyeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOUpPATh HauboJee NOAXOIAIUNA C YUETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBbleuccienoBare/ibCKueAeiiCTBUA:

e HCIOJIb30BaTh BOMPOCHI KaK HMCCJIENOBATEIHCKUM MHCTPYMEHT MO3HAHUS;
(dbopmMynHpoBaTh BOMNPOCHL, (UKCHUPYIOIIHE MPOTHUBOpEeUHe, MpodiieMy,
yCTaHaBIIMBaTh HMCKOMOE U  JaHHOe, (OpMUpPOBATH  TUMOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMI0, MHEHHE;

e TMPOBOJUTH CaMOCTOSITETILHO CIUIAaHUPOBAHHBIN AKCIEPUMEHT,
UCCIIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTH4YEeCKOIo
0o0beKTa, SABJICHUS, TMPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMU, SBICHUSIMH, MPOLECCAMU;

e  CaMOCTOSITENILHO (POPMYITUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3YyIbTaTaM
MPOBEAEHHOTO HAOJIOACHUS, HMCCIENOBAHUS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE IMPOIECCa, a TAKXKE BBIIBUTATH
MPEANOJIOAKEHHUS O €T0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmueii:

e BBIABIATH AeUIUTH UHGOPMAIMU, TAHHBIX, HEOOXOAUMBIX NIJii OTBETA
Ha BOIIPOC U JJIsI PEILICHUS 3a/1auu;

e BpIOMpaTh HMHPOPMAIMIO W3  UCTOYHUKOB  PA3JIMUHBIX  THIIOB,
aHaJU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHUS;

e CTPYKTYpUpOBaTh UHPOPMAIUIO, NPEACTABIATh €€ B pa3iuuHbIX (hopMmax,
WJUTIOCTPUPOBATH rpaduuecKy;

e OIICHUBATH HaJIEKHOCTh uHpopManu 1o CaMOCTOSITETILHO
c(hopMyJIHUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvie  KOMMYHUKamMueHwle Oelicmeus, 0becneuusarom

chopMuUpo8aHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUWUXCHL.

OO0wenue:



BOCIIpUHUMATh U  (HOPMYIUpPOBATh CYXKACHUSA B COOTBETCTBUHU C
YCJIOBUSIMU U LIEJISIMU OOIIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHUs 3a/1aul, KOMMEHTUPOBATh MOJYyYCHHBIN pe3ybTarT;

B X0JIe 00CY’KJEHUS 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYKIa€MOU TEMBI,
npoOJieMbl, peraeMoi 3aJ1auu, BbICKa3bIBaTh UJI€U, HAIIEJICHHBIE HA TTOUCK
pElIeHUs; COMOCTABIATh CBOU CYXIEHHUS C CYXKICHHSIMU JIPYyTUX
YYaCTHUKOB JAMAaiora, OOHapy>KUBaTh pa3jiMuMe M CXOJICTBO MO3UIIMM; B
KOPPEKTHOU (popMe popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;
NpEACTaBIATh  PE3YyJAbTaThl  pelIeHUsl  3a7adyd,  OSKCIEPUMEHTa,
UCCIIEIOBAHUSI,  TMPOEKTa;  CAMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUUIEHUS ¢ YYETOM 3aJ1au MPe3eHTAllMd U OCOOEHHOCTEN ayIUTOPUHU.

CorpyaHu4ecTBo:

3)

MOHUMATh W  HCHOJIb30BaTh  MPEUMYIIECTBA  KOMaHAHOM U
WHJMBHUIYalIbHOU Pa0OTHI MPU PELICHUH Y4E€OHBIX 3a]]a4; IPUHUMATh 1Eb
COBMECTHOU JEATENbHOCTH, IUIAHUPOBATh OpraHU3aAlMI0 COBMECTHOMU
paboThl, pacrpeaensTh BUIbI padoT, 10rOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTaT paboThl; 0000111aTh MHEHUSI HECKOIBKUX JIFOIEH;
y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYkIeHHs], 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» W WHBIE); BBINOJIHATH CBOIO YacThb pabOThl U
KOOPAUHUPOBaTh CBOU JEUCTBUS C JPYTMMH YJIEHaMH KOMAaHJIbI;
OLICHUBAaTh KA4e€CTBO CBOETO BKJIaJa B OOILIUNA MPOAYKT MO KPUTEPUSIM,
c(hopMyJIHPOBAHHBIM YUYaCTHUKAMH B3aUMOACHCTBUSI.

Vuueepcanonvie  pecynamuensie oeticmausl, obecneyusaiom

gbopMupoeaﬂue CMDbICI06bIX YCNMAROBOK U IHCUZHEHHbBIX HABLIKOB TUYHOCMU.
CaMoopraHmaunﬂ:

COCTaBJISITh IJIAH, aJlTOPUTM PELICHUS 3a]1au, BIOUpaTh CIIOCO0 pelieHuUs
C YU4€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YYETOM HOBOU
uHpopManuu.

CaMOKOHTPOJIB:

BJIaJICTh HaBBIKAMH IIO3HABAaTEJIBbHOM pEe(ICKCHUM KaK OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB;
BIIaJIETh croco0amMy  CaMOIMPOBEPKH, CAMOKOHTpOJIS mporecca u
pe3yJibTaTa pelIeHUs MaTEMATUYECKOU 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IpPH PELHICHUU
3aJlaud, BHOCUTb KOPPEKTUBBI B [I€SATECIIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OILICHUBAaTh COOTBETCTBHE pe3yJibTaTa LEJIU U YCIOBUAM, OOBSICHATH
MPUYMHBI JTOCTHXKEHUS WM HEJOCTHKEHUS PEe3YJIbTATOB JIESITEIBHOCTH,
HaxXOJIUTh OLIKUOKY, 1aBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI
10 KVIACC

OnepupoBaTh MOHATUSIMU: TOUYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX MPU PELICHUU
r€OMETPUYECKUX 3a/1au.

OrnepupoBaTh MOHATUSIMU: MTAPATUICIIBHOCTh U NEPHEHAUKYISIPHOCTD MPSIMBIX
U INIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacrojoXeHUE MPSIMBIX M IJIOCKOCTEH B
MPOCTPAHCTRE.

OnepupoBaTh MOHSTUSIMH: ABYTPAHHBIM YroJl, TpaHW JBYTPAaHHOTO YIJia,
pedpo BYrpaHHOTO yIja; JUHEWHBIA Yroy ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIM W HEBBITYKIIBIA
MHOT'OTPAaHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, TPABUIBHBIN MHOTOIPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHUJbl MHOTOI'PAHHUKOB (NMHpaMuAa; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuienenune, Kyo).

Knaccupunmpoath ~ MHOTOIpaHHUKH,  BbIOMpas  OCHOBaHHUS  JJIS
kinaccuukanmuu  (BBIMYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHWKHW, TPaBWIbHBIC
MHOTOTPAaHHUKU; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TTapalIeNICIUIIE/Ibl).

OnepupoBaTh MOHATUSIMU: CEKYIIasl MIIOCKOCTh, CEYEHHE MHOTOTPAaHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHUS CEYEHU N, UCTIONB3YSI METO/I CJIEIOB.

CtpouTh C€YEHHUS] MHOTOIPAaHHUKOB METOJOM  CIIEJIOB, BBIIOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MHPOCTHIX OOBEMHBIX (QUTYp: BUI
CBEpXy, cCOOKyY, CHU3Y.

Pemrath 3a1aun Ha HaXOXkJAEHUE T€OMETPUUECKUX BEJMUYUH MO o0pasiam Win
aNropuT™MaM, NPUMEHSS] HU3BECTHbIE AHAIUTHUYECKHE METOAbl TpPH pPEIICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3aJlady Ha BBIYMCICHUE PACCTOSHUU MEXKAY JBYMS
TOYKaMH, OT TOYKHM JO TMPsSMOW, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.

Pemrath 3a1aun Ha HaXOXkJAEHUE T€OMETPUUECKUX BEITMYUH MO o0pa3iaMm Win
aNropuT™MaM, NPUMEHSSI HW3BECTHbIE AHAIUTHUYECKHE METOAbl TpPH pPEIICHUU
CTaHJApPTHBIX ~MAaTEMAaTHYECKUX 3aJad HAa  BBIYUCJICHUE YIJIOB  MEXIY
CKPEIMBAIOIIUMHUCS  MPSAMBIMH, MEXKIY MPSAMOA M  IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIByTPaAHHBIX YTJIOB.



Beraucnsate 00bEMBI M TJIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nMpaMujia) ¢ M[OpUMEHEeHUueM (QOpMyJ; BBIYUCIATH COOTHOIICHUS MEXIY
IJIOIIA/ISIMU TTOBEPXHOCTEH, 00BbEMaMU NTOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh TOHATHUSIMH: CUMMETPUS B IPOCTPAHCTBE;, LEHTP, OCb H
MJIOCKOCTh CUMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBHI.

N3Bnekarp, mnpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HH(OpMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTABICHHYI0 HA 4YepTexax U
PUCYHKaX.

[IpumensTy reoMerpuueckue (akThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a71a4, MPEeAnoaararolnX HECKOJIbKO 1IaroB PEIIEHUs, €CIIU YCIOBUS MPUMEHEHUS
3a/1aHbl B sIBHOU (hopmMe.

[IpumensaATr  OpOCTEWIIME MPOTPpaMMHBIE CPEICTBA H  BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOoaUTE TPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOIE U
YKA3HH, PACIIO3HABATH MPOSIBIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprmensATh TOJIydEHHBIE 3HAHHWS Ha MPAKTUKE: AHAIU3UPOBATH PEATbHBIC
CATyallud W IPUMEHATh HU3YYEHHBIE IOHATHUS B NPOLIECCE IMOUCKA PELICHUS
MareMaTu4ecku CcGOpPMYIHPOBAHHON MpoOJIeMbl, MOJIEIUPOBATh peaJIbHbIC
CATyallud Ha A3bIKE TE€OMETPUM, UCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHSITUN U TEOPEM, alllaparta aareopsl; penaTh
MPAKTUYECKUE 3a1a4U, CBA3AHHBIEC C HAX0XKIEHUEM I'€OMETPUUECKUX BEIIMYMH.

11 KVIACC

OnepupoBaTh MNOHATUSAMH: HWIMHAPUYECKAs MOBEPXHOCThb, 00pa3yrolue
UAJTUHIPUYECKOW  TMOBEPXHOCTH;,  IIWIMHAP,  KOHUYECKass  MOBEPXHOCTb,
oOpazyroniue KOHUYEeCKON MOBEPXHOCTH, KOHYC; chepuueckasi IOBEPXHOCTb.

Pacno3naBath Tena BpaimieHus (HUIUHIP, KOHYC, cdhepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

Knaccudpunmposats B3auMHOE pacnoyioxkeHue chepbl U IIOCKOCTH.

OnepupoBaTh MOHATUSMU: 1IAPOBOM CETMEHT, OCHOBAHUE CETMEHTa, BHICOTA
CEerMEHTa; IIapOBOM CJIO#, OCHOBaHUE LIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIOS;
IAPOBOM CEKTOP.

Beraucnate  00bEMBI M IUIOMIAAXM  TOBEPXHOCTEHM TEI  BpallleHUS,
F€OMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TMOHATUSIMH: MHOTOIPAaHHUK, BIHUCAHHBIE B cdepy u
OmUCaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIH TeEJO
BpalIEHUS.

BbluncnsTh COOTHOIIEHUS MEXAY TUIOMIAIMU MOBEPXHOCTEH U 00bEMaMu
MOJOOHBIX TEI.



N3o00paxate u3ydaeMble (QUTYpbl OT PYKH U C MNPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢duryp: Buj cBepxy, cOOKY, CHU3Yy; CTPOUThH CEUEHUS TeJl BpalllCHUS.

N3Bnekarb, HHTEPNPETUPOBATHL U MPEOOPa30BbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTABICHHYI0 HA 4YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BobInonHATh JEWCTBUSL CJOKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB W
YMHOXEHHUS BEKTOPA HA YUCIO0, OOBSICHSIThH, KAKUMU CBOMCTBAMU OHU 00JIa1atOT.

[TpuMeHsTh TpaBUIIO NapaUieIenunea.

OnepupoBaTh NOHATUSMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOPAMHU, CKAJSIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHbBIE
BEKTOPBI.

HaxoauTh cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOpPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJIspHOE TMPOU3BEACHUE, PACKIAJbIBATh BEKTOp 1O JBYM
HEKOJUJTMHEAPHBIM BEKTOPaM.

3agaBath MIIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensTs reoMerpuueckue (akThl ISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEeANoJaralonuX HECKOJIbKO IIaroB PELICHUs], €CIIA YCIOBUS MPUMEHEHUS
3a/1aHbl B SIBHOU (hopme.

Pemiate mpocreliiiiie reoMeTpuuecKue 3aJadud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIAMHATHOTO METO/1A.

Pemath 3agaun Ha [10Ka3aTe€lbCTBO MATEMAaTHUYECKUX OTHOUIEHHM W
HaX0XJICHUE FeOMETPUUYECKUX BEIUYHUH MO 00pasiiaM WIH alropuTMaM, IpUMEHSsI
M3BECTHBIE METObI MPU PEUICHUU CTAHAAPTHBIX MATEMATHYECKUX 3a/1au.

[IpumensaTs  mpoCTEWIIME MPOTrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1au.

[IpuBoauTH TpUMEpPHl MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEM B MpUPOAE U
KU3HU, pACIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONyYECHHBIE 3HAHMS HA MPAKTHKE: aHAJIU3UPOBATH pPealbHbIC
CUTyallud W TPUMEHATh H3YYEHHBIE TOHSATUS B TMPOIECCE IOUCKA PEIICHUS
MareMaTu4ecku CcGOpPMYIHPOBAHHON TpoOJIeMbl, MOJIEIUPOBATh peaJIbHbIC
CUTyallud Ha S3bIKE TE€OMETPUHU, HCCIEAOBaTh IOCTPOEHHBIE MOJEIU C
MCIIOIb30BaHUEM F€OMETPUUYECKUX MOHSITUN U TEOPEM, allliaparta aareopsl; penaTh
MpPaKTUYECKUE 3a7a4M, CBA3aHHbIE C HAXO0XKICHUEM F€OMETPUUYECKUX BEJIUYKH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumenoBaHuepasaeoB u
TEeMIIPOrPaMMbl

KoanuecTBouacoB

Bcero KonTposbHbIepadoThI

IIpakTnyecknepadoTbl

DJIEKTPOHHBIE

(uugposbIe)
o0pa3oBaTe/bHbIEpeCypPChI

[ToBTOpEHNEN3yUueHHOTO B 7-9
KJaccax

BBenenue B crepeoMeTpHio

[IpsiMbIe 1 IIJIOCKOCTH B
IIPOCTPAHCTBE.
[TapanienbHOCTBIPSIMBIX U
IIJIOCKOCTEN

12 1

[lepneH IUKYISAPHOCTBIPAMBIX U
IJIOCKOCTEN

12

Yrisl MeXy NPSMBIMU U
IIJIOCKOCTSIMU

10 1

MHororpaHHuKu

11 1

OOBEMBIMHOTOTPAHHUKOB

[ToBTOpeHue: ceuenus,
pacCTOSIHUS U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68 6




11 KUIACC

e HanveHoBaHNEPA3ICIOB 1 KosnyecTBo4yacos DJIEeKTPOHHBIE
n/m TeMIIPOrpaMMbl Bcero KonTpouabsnubiepadorsl | IIpakTnuecknepadorsl (uinporic)
o0pa3oBaTe/bHbIEpeCypPChI
Tenaspaienus 12
OOBEMmbITEN 5 1
Bekrops! 1 KOOpIUHATEI B 10 |
IIPOCTPAHCTBE
[ToBTOpEHue, 06001ICHNE, . i
cucTeMaTH3alusI3HaHU ]
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[MPOI'PAMME







IHOYPOYHOE INVTAHUPOBAHHUE

10 KVIACC
Ne KonuyecrBouacos
Jarausyy DileKTpOoHHbIenu( poBBICOOpa3oBaTe.l
Temaypoka Bce | Kontpouabnbiep | IIpakTudeckuep
n/ eHud bHBIEpeCypChI
u ro a0doThI a0doThI

MOBTOPEHUEU3YYECHHOTO B
7-9 xiaccax

[ToBTOpEHNEN3Y4EHHOTO B
7-9 knmaccax

[ToBTOpEHNEN3Y4EHHOTO B
7-9 knaccax

[ToBTOpEHNEN3Y4EHHOTO B
7-9 knmaccax

OCHOBHBIE TOHSATHS
CTEpEOMETPUHU: TOUKA,
npsiMasi, INIOCKOCTb,
npoctpancTBo. [IpaBuna
U300paKeHHS Ha
PUCYHKAX: U300paxeHus
IUIOCKOCTEH,
napajyIeIbHBIX MPSMBIX
(0oTpe3KoB), cepeUHbI
OTpe3Ka

IlongaTug:
MEPECEKAOIINECS
IIIOCKOCTH,




MEepeCCKaAromuecsa npsamas
" IJIOCKOCTb

3HAKOMCTBO C
MHOT'OrpaHHUKaMU,
U300paKeHue
MHOT'OT'PpaHHUKOB Ha
pHUCYHKaX, Ha
MPOCKIHUOHHBIX UCPTCIKAX

HauanbHbie cBeneHUs 0
KyOe u nupamupe, ux
Ppa3BEPTKU U MOJIETIH.
CeueHUSIMHOTOTpaHHUKOB

IToustue 06
AKCHOMAaTHYECKOM
OCTPOCHHUU
CTEPCOMETPHUH: AaKCHOMBI
CTEPCOMETPUH U
CJICACTBUA U3 HUX

10

IToustue 06
AKCHOMAaTHYECKOM
MOCTPOCHUU
CTEPCOMETPUH: AaKCHOMBI
CTEPCOMETPUH U
CJICACTBUA U3 HUX

11

B3aumHoe pacnonoxenue
MPSIMBIX B POCTPAHCTBE:!
nepecekaronuecs,
napajiCJIbHbIC 1
CKpEILMBAIOIINECS




IpsIMbIE

12

[TapamiensHOCTE IPSMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE:
napajulebHbIC IPSIMbIC B
IIPOCTPAHCTBE;
[apajIeIbHOCTD TPEX
IPSIMBIX

13

[TapamiensHOCTE IPSMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamiensHOCTB HPSAMOU
U TUIOCKOCTH

14

Vsl ¢
COHAIPABJIEHHBIMUCTOPOH
aMu

15

Yros Mex1y NpsIMBIMU B
IIPOCTPAHCTBE

16

Yros Mex 1y NpsIMBIMU B
IIPOCTPAHCTBE

17

[TapamienbHOCTBILIOCKOCT
en:
[apaJIeIbHBIEIUIOCKOCTH

18

CaoiicTBanapaiiebHbIXIT
JIOCKOCTEN

19

IIpocrenmme
IPOCTPaHCTBEHHBIE
(GUrypsl Ha MIIOCKOCTH:




TeTpas’ap, Kyo,
MapaJuIeNIeUIIE]

20

[TocTpoenuneceuenuii

21

[TocTpoenuneceuenuii

22

KonTtponpsHnas paboTa mo
teme "[Ipsmble u
IUIOCKOCTH B
IPOCTPAHCTBE.
[TapamienbHOCTBIIPSAMBIX
U IIOCKOCTEH"

23

[lepnieHUKYISIPHOCTD
IIPSIMOM U IUIOCKOCTH:
NEPIEHANKYJIAPHbIE
IIpsIMBIE B IIPOCTPAHCTBE

24

[IpsiMble mapajuieabHbIEC U
NEPIEHANKYIIAPHBIE K
IIJIOCKOCTH

25

[IpsiMble mapajuieabHbIEC U
NEePIEHAUKYJIPHBIE K
IIJIOCKOCTH

26

IIpusnaxk
NEPIEHAUKYJIAPHOCTU
IIPSIMOM U TUIOCKOCTHU

27

IIpusnaxk
NEPIEHAUKYJIAPHOCTH
IIPSIMOM U TUIOCKOCTHU

28

Teopema o psimMoit
NEPIEHANKYIAPHON




IIJIOCKOCTH

29

Teopema o psimoit
NEPIEHANKYJIAPHOU
IIJIOCKOCTH

30

Teopema o psimoit
NEPIEHANKYIIAPHOU
IIJIOCKOCTH

31

[lepnieHuKymsp u
HAKJIOHHBIC: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH,
paccTosIHUE OT MPSIMOU 10
IIJIOCKOCTH

32

[lepnieHuKymsp u
HAKJIOHHBIC: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH,
paccTosIHUE OT MPSIMOU 10
IIJIOCKOCTH

33

[lepnieHuKymsp u
HAKJIOHHBIC: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH,
paccTosIHUE OT MPSIMOU 10
IIJIOCKOCTH

34

[lepnieHuKymsp u
HAKJIOHHBIC: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH,
paccTosiHUE OT MPSIMOU 10
IIJIOCKOCTH

35

VYIuisl B IPOCTPAHCTBE:
YTOJI MEXAY IPSIMOMN U




IIJIOCKOCTBIO

36

JByrpaHHslii yro,
JIMHEUHBIN YroJl

JBYTPaHHOTO yIja

37

JIByrpaHHsbIli yro,
JIMHEUHBIN yroJl

JBYTPaHHOTO yIjia

38

[IepnieHUKYISIPHOCTD
IJIOCKOCTEMN: IPU3HAK
MEPIECHINKYISIPHOCTH
JBYX IIJIOCKOCTEMN

39

[IepnieHIUKYISIPHOCTD
IJIOCKOCTEMN: TPU3HAK
MEPIECHINKYISIPHOCTH
JIBYX IIJIOCKOCTEMN

40

[IepnieHUKYISIPHOCTD
IJIOCKOCTEMN: IPU3HAK
MEPIECHINKYISIPHOCTH
JIBYX IIJIOCKOCTEMN

41

Teopema o
TPEXIIEPIIEHIUKYIIIPaX

42

Teopema o
TPEXIIEPIIEHIUKYIIIpaX

43

Teopema o
TPEXIIEPIIEHIUKYIIIPaX

44

KonTponeHnas paboTa no
TeMaM
"IleprieHAUKYJIAPHOCTD




IPSIMBIX U IJIOCKOCTEN" 1
"Vl MEKIY IPSAMBIMU U
1ocKocTsIMu"

45

[TonsiTue MHOrOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOI'OI'DaHHUKA,
BBIITYKJIbIC U HEBBIITYKJIbIC
MHOTOTPAHHUKWY;
pa3BépTKa
MHOT'OI'PaHHUKA

46

[Ipusma: n-yronpHas
IpHU3Ma; TPaHu U
OCHOBAaHUS IPU3MBI;
npsiMasi 1 HaKJIOHHAsI
IpU3MbI; OOKOBasi U
II0JIHAsl IOBEPXHOCTh
IPU3MBI

47

[Tapamnenenunern,
IIPSIMOYTOJIBHBIN
napajuleeuInes] 1 €ro
CBOMCTBA

48

IInpamupa: n-yroybHas
UpaMuia, TPpaHy U
OCHOBAHUE MTUPAMHU/IBI;
O0KOBas M MOJTHAS
HOBEPXHOCTh TUPAMMU/IBI;
IpaBWIbHAA U ycEeUEHHAas
nupamuaa

49

[IpaBuiibHBIE




MHOT'OTpaHHUKU: IOHATUC
IMMpaBHUJILHOT'O
MHOTOTPaHHHKA,
[paBUIbHAas IIPU3MA U
[paBUJIbHAs IUPAMULA;
[paBUJIbHAs TPEYrOJIbHAasA
NpaMuJa U IPaBUIIbHBIN
TETpadap; Kyo

50

IIpencrasnenue o
MMpaBUJIbHBIX
MHOT'OrpaHHUKAX:
OKTa’p, TOACKAdAP U
UKOCadIp.

51

Cummerpus B
IIPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIBHO
TOYKH, IPSIMOH,
IUIOCKOCTH.
DNEeMEHTBICUMMETPUH B
nUpamMuaax,
napasuleJenunenax,
IIPaBWIbHBIXMHOTOI'PaHHU
Kax

52

Briuncnenue 31eMeHTOB
MHOTOTPaHHHUKOB: p&Opa,
JUaroHaJIu, yriibl

53

[Tnomans 6oxoBOM
MTOBEPXHOCTHU U MOJHOMN
IIOBEPXHOCTHU MPSMOU




IPU3MBI, IUIOIIA/b
OCHOBaHUH, TEOpEMaA O
0OOKOBOI TOBEPXHOCTHU
IIPSIMOY TIPU3MBI

[Tnomans 6oxoBOM
IIOBEPXHOCTHU U
IIOBEPXHOCTHU IIPAaBUIILHOMN

54 MpaMuU/Ibl, TEOpEMaA O 1
iomau 60KoBOM
IIOBEPXHOCTU YCEUEHHOU
IUpPaMUIbI
55 KonTtponpsHnas paboTa no |
teme "MHororpaHHuKN"
56 IMousTe0000BEME 1
57 O6BpEMIpamMuIbl 1
58 O6BpEMnpamMuIbl 1
59 O6BpEMnpamMuIbl 1
60 O6BpEMIpamMuIbl 1
61 OO6BEMIPU3MBI 1
62 OO6BEMIPU3MBI 1
63 OO6BEMIPU3MBI 1
KonTtponpsHas paboTa no
64 teme "OO0BEMBI 1
MHOTOTpaHHUKOB"
[ToBTOpenue, 0600IICHNE
65 cucTeMaTH3allHsl 3HaHU. i

[TocTpoenue ceuenuii B
MHOT'OTpaHHUKC




66

[ToBTOpenue, 0600IIeHNE
cucTeMaTru3anus 3HaHUM.
Brruucnenue paccTosiHuiA:
MEXy IBYMSI TOUKAMH,
OT TOYKH JI0 IPSIMOU, OT
TOYKH JI0 TJIOCKOCTH,
MEXY
CKPEIHBAIOIIIUMHUCS
IPSIMBIMU

67

HToroBaskoHTpoibHAsPa0d
ora

68

[ToBTOpenue, 0600IIeHNE
cucTeMaTu3anus 3HaHUM.
Beruucnenue yrios:
MEXY
CKPEIHUBAIOIIIUMHUCS
IPSIMBIMU, MEXTy IPSIMOM
U TUIOCKOCTHIO,
JBYTpaHHbBIX YTJIOB, YTJIOB
MEX1Y IIIOCKOCTIMHU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




11 KUIACC

Ne

n/
n

Temaypoka

KoanuecTtBouacoB

Bce
ro

KonTtpoabubiep
a0doThI

IIpakTHYeckuep
a00ThbI

Harauszyue
HUS

DileKTpOoHHbIeH(POBLICOOPa3oBaTEIb
HbIEepecypChl

Cdepa u map: nenrp,
panuyc, AMaMeTp;
IO
MIOBEPXHOCTHU Cepsl

Bzaumuoe
pactionoxxenue chepbl
Y TJIOCKOCTH;
KacaTeJabHas
TUTOCKOCTH K cdepe;
wiomaab chepsl

N3o0paxkenue cdepsl,
mapa Ha II0OCKOCTH.
Ceuenusapa

[unuHapuyeckas
MOBEPXHOCTb,
oOpa3yrommue
LUJTUHIPUYECKOU
IOBEPXHOCTH, OCh
LUJIUHIPUYECKOU
MOBEPXHOCTU

[unuHap: ocHOBaHUS
u OoKoBast
IIOBEPXHOCTb,




o0Opa3yromiast 1 OCh;
ILIOINAb OOKOBOH U
MOJIHOM IOBEPXHOCTHU

N3o0paxkenue
HUJTUHIPA HA
IJI0OCKOCTH. Pa3BépTka
uunuHapa. CedeHus
HUAJTUHIPA
(TUTOCKOCTBIO,
NapajuieIbHON WU
NEPIEHANKYIIAPHON
OCH LIUJIUH]IpA)

Konnueckas
MOBEPXHOCTb,
obpa3yromue
KOHUYECKOU
MOBEPXHOCTH, OCh U
BEpLINHA KOHUYECKOU
MOBEPXHOCTHU

Konyc: ocHoBanue u
BEPIIIHHA,
o0Opa3yromias u OCh;
oAb OOKOBOU U
MOJIHOM IOBEPXHOCTHU

VY ceu€HHBIN KOHYC:
obpasyromue u
BBICOTA; OCHOBAHHUS
00KOBas IOBEPXHOCTh

10

N3o06paxxenue konyca




Ha TUIOCKOCTH.
PasBéprka koHyca.
CeueHus KoHyca
(TUTOCKOCTBIO,
napajuleIbHON
OCHOBAHUIO, U
IJIOCKOCTBIO,
IIPOXOJALIEH uepes
BEPILHHY)

11

KomMOunanus ten
BpaIlCHUS U
MHOTOTPaHHUKOB

12

MHoOrorpasHukx,
OIMCAHHBIN OKOJIO
cdepsr; chepa,
BIIMICaHHAs B
MHOTOIPaHHUK WJIU B
TEJIO BPAILlCHUS

13

TToustre 00 00BEME.
OCHOBHBIE CBOWCTBA
00BEMOB TeN

14

O6BéMuMIMHpA,
KOHYCa

15

O06bEM mapa u
iomazab chepol

16

ITogo6ubIe TENa B
IPOCTPAHCTBE.
COOTHOIIEHUS MEXTY
IJIOIAISIMHA




IIOBEPXHOCTEH,
00BéMaMH 110 T00HBIX
Tel

17

KonTtponeHnas pabota
no temam "Tena
BpauieHus" u
"O6beMsbI Ten"

18

Bexkrop Ha miockoctu
U B IIPOCTPAHCTBE

19

Crnoxenue u
BBIYHTAHUEBEKTOPOB

20

YMHOKEHUEBEKTOPaH
a4uCIIo

21

Paznoxenue Bekropa
10 TPEM
HEKOMIUIAHAPHBIM
BEKTOPAM.
[IpaBuiionapainenenu
nena

22

Pemenue 3agay,
CBSI3aHHBIX C
MPUMEHEHUEM TTPABUJT
IeHcTBUi C
BEKTOpaMHU

23

[IpssmoyromnbHas
cUCTEMa KOOPJAMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreitmme 3axaun B




KOOpAMHATAX

24

Yron mexnay
BEKTOPAMH.
CkansipHoe
MIPOU3BEJICHUE
BEKTOPOB

25

Brruncnenue yrios
MEXKY IPAMBIMHU U
IJIOCKOCTSIMHU

26

KoopaunaTtHo-
BEKTOPHBIN METOJ IIpU
peuieHun
reOMETPUUECKUX
3a1a4

27

KonTtponeHnas pabota
1o TeMe "BekTopsl u
KOOP/WHATHI B
npocrpaHcTse”

28

IToBTOpEHNUE,
o0obueHue u
CUCTEMAaTHU3aLus
3HaHU. OCHOBHBIE
burypsi, GaxThl,
TEOPEMBI Kypca
IUTAHUMETPUHU

29

IToBTOpEHuUE,
00001IeHNE U
CHCTEeMaTU3alHs
3HaHui. OCHOBHEIC




burypsi, paxThl,
TEOPEMBI Kypca
IUTAHUMETPUHU

30

IToBTOpEHuUE,
00001IeHNE U
CHCTEeMaTU3alus
3HAHUH. 3aga9n
MJIAaHUMETPUU U
METO/Ibl UX PELICHUS

31

IToBTOpEHNUE,
00001IeHNE U
CHCTEeMAaTH3alHs
3HAHUH. 3aga9u
MJIaHUMETPUU U
METO/Ibl UX PELICHUS

32

IToBTOpEHNUE,
o0ob1eHue u
CUCTEMaTHU3aLus
3HaHU. OCHOBHBIE
¢burypsi, paxThl,
TEOPEMBI Kypca
CTEpEeOMETpUN

33

HrorosaskoHTpoIbHA
sipaboTa

34

IToBTOpEHuUE,
o0oOmieHue u
CUCTEMAaTHU3aLMs]
3HAHUU




OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIs1 YYEHUKA

* MaTtemaruka: anrebpa v Hauajla MaTEMaTUYECKOTO aHaIN3a, T€OMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe odiectBo «M3natensctBo «IIpocBenienue»
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®denepanbHas padoyas mporpaMma CpeiHero 001ero oopa3oBaHus
Mertoauueckue pexomenaanuu k yueoOuuky JI.C. Atanacsina, B.®.

byry3osa, C.b. Kagomuesa u ap.
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