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HOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS HJis
oOyuaromuxcs 10 —11 kmaccoB pa3pabotana Ha ocHoBe DenepanbHoro
rOCYJapCTBEHHOT0 00pa3oBaTEIBLHOIO CTaHIapTa CpeaHEero ooIero oopasoBaHus,
C y4€éTOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUH, MPEABABIAEMBIX K
MaTeMaTH4ecKoMy OOpa30BaHUIO, M TPAJAUIMN POCCUMCKOTO 00pa3oBaHUS.
Peanuzanust mporpamMmbl 00ecrieunBaeT OBJIAICHUE KITFOUEBHIMU KOMIIETCHIIUSIMU,
COCTaBJISIIOIIMMH OCHOBY JJII CaMOPAa3BUTHS W HEMPEPHIBHOTO 00pa30BaHUS,
[IEJIOCTHOCTh OOMICKYJIBTYpHOTO, JWYHOCTHOTO M TII03HABATEIHHOTO PAa3BUTHUSA
JUYHOCTH 00yYarOIUXCH.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TE€OMETPUU Ha YPOBHE CpEIHEro o0O0Ilero
oOpa3oBaHus OOYCJIOBJICHA TPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX M
NPEIMETHBIX PE3yJIbTaTOB OOYYCHHSI T'€OMETPUU B HAIPaBICHUU JIMYHOCTHOTO
pa3BUTHS OOydarmuxcs, (GOpMHPOBaHUS (PYHKIIMOHAIBLHON MaTeMaTHYCCKOM
IPaMOTHOCTH, U3YUYCHHS JIPYTrUX YYeOHBIX TUCIUIUIMH. Pa3zBuTHe y oOydaroniuxcs
NPAaBWIbHBIX TPEACTABICHUNH O CYIIHOCTH W MPOUCXOXKICHUU TE€OMETPUUECKHUX
a0CTpaKkiMii, COOTHOIIEHHH PEAJTbHOIO0 W HJAEAIBHOTO, XapaKTepe OTpPaXEeHUs
MaTEMaTUYECKOM HAayKOW SBJICHHM M TPOIECCOB pPEaTbHOTO MHpa, MECTe
reOMETPUHU B CUCTEME HAYK U POJIM MAaTEeMAaTHUYE€CKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUdaliuxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX [JIsi aJanTaldd B
COBPEMEHHOM OOIIIECTBE.

['eomertpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK KakK oOO0eCleuYnBacT BO3MOXXHOCTb HM3YyYCHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIieHUe, (HOpMUpPyEeMOe MPU HU3YYECHUH OO0Yy4aroNUMUCS
MOHATHUIHHBIX OCHOB T€OMETPHUH M TIOCTPOCHUH IIEMOYKH JIOTHUECKUX YTBEP)KICHUN
B XOJIE pCIIEHUs TEOMETPUYECKUX 3a]ad, YMEHHE BBIJIBUTATh U OMPOBEPraTh
TUMOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS TPH PENICHUU 3a/lad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (U3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00macTsax nesTenpbHocTH 4enoBeka. OpUeHTanus 4YeloBeKa BO BPEMEHH H
MPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaibHOro ObITHS, ¢dopma
OTPaXCHHUSI OKPYKAIOIIETO MHUPA, YCIOBHE YCIEITHOTO MO3HAHUS W AKTUBHOTO
npeoOpa3oBaHusi  JEHCTBUTENHLHOCTH. OnepupoBaHHE  MPOCTPAHCTBECHHBIMH
oOpazamMu 00bEUHAET pa3HbIe BUJIbI yUeOHON U TPYIOBOM JI€SITENHHOCTH,



ABJIAETCS OAHUM M3 MPOPECCUOHAIBHO Ba)XHBIX KAayeCTB, MOATOMY akKTyalbHa
3aja4a (HOPMUPOBAHUS Yy OOYYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHW — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIBHOCTH 110 MHOTUM HAINPABICHUSM.

Lens ocBoeHust mporpammbl yueOHOro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yuyeHuss — oOmeoOpazoBareIbHOe U OOILIEKYJIbTYpHOE pa3BUTHE
oOydarommxcs  4yepe3  oOecriedyeHHe  BO3MOXKHOCTH  MpUOOpeTeHuss U
HCTIOJIb30BAHUSA CUCTEMATHYECKUX TE€OMETPUYECKMX 3HAHUW W JICMCTBUM,
cnenuUYHBIX T€OMETPUH, BOBMOKHOCTH YCIEIIHOT'O MPOJIOJKEHUs 00pa30BaHUs
1O CTEHHUATBHOCTSIM, HE CBA3aHHBIM C IPUKIIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMmeTpuu Ha 0a30BOM YpOBHE MpeJHA3HAUYEHA IS
00y4Jaromuxcs CPeIHEH IIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YpOBHE OCHOBHOTr0 001ero obpasoBanus. Takum 00pa3oM, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIllME€ MaTeMaTUYeCKUe YMEHUSs, CBS3aHHbIC
co crenu@UKoil TeOMETpUU M HEOOXOJAUMBIE JUIsl KU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh M3YyYUTh F€OMETpPHUIO Oosee
riyOOKO, €ClM B JalibHEHIIEM BO3HUKHET HEO0OXOJMMOCTh B T€OMETPHUUECKHX
3HAHUSX B MPOPECCUOHAITBHON JEATEIHHOCTH.

JlocTikeHne 1edu OCBOEHMSI TMPOTpaMMbl 00ECIEUMBAETCS pElICHUEM
COOTBETCTBYIOIIUX 3a/ay. [IpHOpuUTETHRIMU 3aayaMy OCBOEHHS Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHE B 10—11 kaccax sSBISIOTCS:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KaK dYacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opmupoBaHue TpeACTaBICHUS O MHOTOIPAHHHKAX W Tellax BpalleHUs
KaK 0 BaXHEHIIMX MaTeMaTHUYECKUX MOJENSAX, MO3BOJISIOMIUX OMUCHIBATH
¥ U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO0 MHUPA;

e (opmupoBaHue yMeHHA paclo3HaBaTh Ha 4YEPTEKaxX, MOJEIAX H B
pealbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJAJICHHE METOJIAMH PEIICHUS 3aJlad Ha MOCTPOCHUS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHATHSIMHU O
MHOTOTPaHHUKAX U TelaX BpaIIeHUS U MX OCHOBHBIMHU CBOWCTBAMU;

e OBJAJCHWEC  QITOPUTMAMH  PEIICHWs]  OCHOBHBIX  THIOB  3aj]ad;
dbopMupoBaHUE  yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeIbHBIC
pacCyKIeHusi B XOJ€ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady W 3a7ad ¢
IPAKTHYECKUM COJICPIKAHUEM;

e pa3BUTHE  WHTCIUICKTyaJIbHBIX W  TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcs, TO3HABATEILHOW  AKTHMBHOCTH,  HCCIIEIOBATEIHCKUAX
YMEHHH, KpUTHYHOCTH MBIIIICHUS;



e (QopmupoBaHue G yHKIIMOHATBHOM TPaMOTHOCTH, pENEeBaHTHOM
FEOMETPUM: YMEHHUE pACHO3HABATH MPOSIBICHHUS  T'E€OMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B PEANbHBIX KU3HEHHBIX
CUTyallUsiX W MPU U3YUYEHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (opMynupoBaTh HUX Ha S3bIKE
F€OMETPUH U CO3/1aBaTh T€OMETPUUECKUE MOJIECIIA, TPUMEHSITh OCBOCHHBII
FEOMETPUYUECKUAN anmapaT Mg PEUICHUS NPaKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATh U OLICHUBATh MOJTYYEHHBIE PE3YJIbTATHI.

OTAMYUTENBEHONM OCOOCHHOCTHIO TMPOTPAMMBbI SIBJISIETCS BKJIIOUEHHE B KYPC
CTEpEOMETPUM B Hayaje €ero M3y4eHUs 3ajJad, pPEHIaeMblX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO W MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHHE MHTYUTUBHBIX MPOILIECCOB, MOTHUBUPYET K
JNalbHENIIEMY U3YUYEHHUIO TIPEIMETA.

[Ipeanourenue oTnaércsi HATJIAIHO-KOHCTPYKTUBHOMY METOy OOyUCHHUS, TO
€CTh TEOPETUUYECKUE 3HAHUSI MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKON JEeATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
yYalluXcsi B Kypce€ CTEpPEOMETPUU IMPOBOJMUTCS 3a CUET pELICHUS 3aJad Ha
co3JaHue  MPOCTPAaHCTBEHHBIX O0pa3oB M  3aJad Ha  ONEpPUpPOBAHUE
IpOoCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpas3a MPOBOJUTCS C OMOPOM Ha
HATJISIIHOCTh, a OIEpUpPOBaHHE O0Opa3oM — B YCJIOBUAX OTBJIECUYEHHUS OT
HaIJISIAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEpKaHUSI.

OcHoBHBIE conepxaTelibHble JTUHUM Kypca «l'eomerpun» B 10-11 kmaccax:
«MHororpanHukn», «IIpssMble U IUIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPaHCTBE». DOPpMUPOBAHUE JIOTHUECKUX YMECHUN
pacrpenensieTcs HE TOJbKO MO COAEpKAaTeNbHBIM JHHUSM, HO W IO TOJaMm
o0ydeHUs Ha YPOBHE CPEHEr0 OOIIEro 0Opa3oBaHMs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS pabouell mporpaMMbl, paclpeAeNéHHbBIM T0 TojaaM OOy4YeHHs,
CTPYKTYPHPOBAaHO TakuM o00pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUYECCKUMU
MOHSATUSAMHU U HABBIKAMH OCYLIECTBIISIOCH MOCJIEIOBATENIBHO M MOCTYINATENbHO, C
COOI0/IEHNEM TIPHUHIIMIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKIIOYAIIUCH B
OOIIyI0 CHCTEeMY T€OMETPUYECKUX TMPECTABICHUN OOYYaArOMIMXCS, PACHINPSS H
yrayOnsis e€, 00pas3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 kimacce u 1 yac B
Hezenmo B 11 kmacce, Bcero 3a nBa roga oOydenus - 102 yueOHbIX "aca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe M MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpud. Touka, mOpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMaTUYeCKOM MOCTPOEHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOe pacnosnioxeHue MNpsMBIX B IIPOCTPAHCTBE: IIE€pECeKarolmecs,
napajulelbHble M CKpeIIMBaroluecs npsMsle. llapamienbHOCTh IPAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IapajUIe/IbHbIE IPsIMbIE B IIPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMM CTOPOHAaMH; Yroj MEXAy IpsSAMBIMU B [POCTPAHCTBE.
[TapamnenbHOCTP  IIIOCKOCTEW: [apajilejibHble  IUIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [Ipocreifiine mnpocTpaHCTBEHHBIE (QUTYpHl  Ha
IUIOCKOCTH: TETPAdIp, KyO, mapauienenunea; NoCTPOCHUE CEYECHU M.

[leprieHAUKYIJISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIAUKYISPHBIC NIPSIMBbIE B
[IPOCTPAHCTBE, IIPSAMbBIE MapajulesIbHbIE W IEPIECHAUKYJISPHbIE K IUIOCKOCTH,
[IPU3HAK [EPIECHAUKYJSIPHOCTH IPSAMOM M INIOCKOCTH, TEOpeMa O IIPsMOU
NEPHEHIUKYIAPHON IUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE: YIOJl MEXAY NPAMOU U
IUIOCKOCTBIO;  JBYIPaHHBIA  yroj, JIMHEHHBIM YroJl  JBYIPaHHOIO  yIJa.
IlepnieHaAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IIJIOCKOCTH, PACCTOSIHUE
OT HOpsMOH 10  IJIOCKOCTH, MpoeKkius  ¢Gurypsl  Ha IIJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEW: IMPU3HAK  IEPHECHIUKYJISPHOCTH  ABYX
mIockocTen. Teopema o TpEX MEPIECHAUKYIISAPaAX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBIIYKJIBbIE
Y HEBBIIYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yrouapHas
npu3Ma; TpaHU U OCHOBAHUS NMPHU3MBI;, IpsiMasi U HAKJIOHHAs MPU3MbI;, OOKOBas U
[IOJIHAs IIOBEPXHOCTh IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cpoucrsa. Ilupamupa: N-yroiapHas nupamuja, 'paHd U
OCHOBaHHE MUpPaMUIbl; OOKOBas U MOJIHASA IOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHasi NHMpaMHuJa. OJEMEHThl Mpu3Mbl U nOUpaMuibl. [IpaBuibHBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHMKA; MPAaBUJIbHASA IPHU3MA U
IIPAaBUJIbHAS IHMPaMUJA; NpaBUJIbHAs TPEYroyibHas NHUPAMULAa W IPABWIbHBIN
TeTpa’dap; KyO. IlpeacraBieHue O mNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
nojeKa’ip u ukocasip. CeueHust Ipu3Mbl U IUPAMUIBI.

CummMmeTpusi B IIPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTENIBHO TOYKH, IPSIMOM,
IUDJIOCKOCTU.  OJEMEHTBl CHMMETPMM B INHpaMHAAX, lapajulellenunenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, JAMAroHal M, VYIJbl
[Inomaas OOKOBOW MOBEPXHOCTH M TMOJHOW IOBEPXHOCTU MPSAMON HPHU3MBI,
IUIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH MPSAMON MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTM M MOBEPXHOCTH MPaBUIBHOM MHpPaMHIIbI,
TeopemMa O Iuiomanu yceu€éHHou mnupamuabl. [lonstue o0 o0béme. OOBEM
UpaMubl, IPU3MBI.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KJIIACC

TeJia BpalueHus

Hunusaapudeckast MOBEPXHOCT, oOpa3zyromue HAJTUHIPUIECKON
MOBEPXHOCTH, OCh IWJIMHJIPUYECKOW TMOBEpXHOCTU. LlunmuHmap: ocHOBaHUA W
OOKOBasi TMOBEPXHOCThb, OOpasyromas MU OCh; IUIOMIAAb OOKOBOM M TMOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOU MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHYC: OCHOBaHWE U BeplllnHa, 00pa3yromias
U OCh;, IUIONAAh, OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3yrolue u BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETp; IUIOMIAJb MOBEPXHOCTH CQEpHI.
Bzaumnuoe pacrnonoxenue chepsl U MIIOCKOCTH; KacaTellbHasl TIOCKOCTh K cepe;
II0IIA b CEPHI.

N306paskeHne Ten BpallleHHs Ha TUIOCKOCTU. Pa3BépTka uinHapa U KOHyca.

KoMOuHanuu ten BpaileHUs U MHOTOTPaHHUKOB. MHOTOTpaHHUK,
ONMMCAaHHBIA OKOJO cdephl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WIH TEJO
BpalICHUSI.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 006 00béMe
MPSIMOYTOJILHOTO Mapajuiesienunega M cieactBuss u3 He€. OOBEM UMIUHIpA,
koHyca. O0béM mapa u miomaas chepsl.

[lomo6ubie Tema B mpocTtpaHcTBe. COOTHOMIGHUS MEXKAY IUIOMAISIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuennsi uunuHapa (mapamielbHO W MNEPHEHIUKYISPHO OCH), CEYEHUs
KOHyca (mapajuleTbHOE€ OCHOBAaHUIO M MPOXOJAIIEE YEpe3 BEPIUIMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu U B pocTpaHcTBe. Cll0KEHNE U BBIYMTAHUE BEKTOPOB.
YMHOXeHHUE BEeKTOpa Ha 4yucio. PaznokeHue BeKTOpa 1mo TpEM HEKOMIUIAaHAPHBIM
BekTopaMm. IlpaBunio mapamienenunena. Pemienue 3agad, CBA3aHHBIX C
MIPUMEHEHHUEM TPABUJ ACUCTBUUA C BekTOopaMmu. lIpsiMoyrosibHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocrteiimme 3amaum B
KOOpJMHATax. YTron Mexnay BekTopaMu. CKalsipHOE NPOU3BENECHHE BEKTOPOB.
Bbrunciienne yriioB MeXay MNpsIMbIMU U IIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBI
METO/I IIPU PEIIEHUN T€OMETPUUYECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YyJbTAaThl OCBOCHHUS MPOTrpaMMbl Yy4yeOHOTO TIpeameTa
«MareMaTuka» XapaKTepU3yrOTCS:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIUKA 00YYaIOIIEeTOoCsl KaK aKTHBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOTO OOIIeCTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHU,
npoleayp TrpaxaaHCKoro ooOmectBa (BBIOOPHI, OMPOCH M TIp.), yMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C WX
GYyHKIMSIMU 1 Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON MIEHTUYHOCTH, YBAKECHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKON MaTEMaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKCHUSIM POCCUICKMX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOM IIIKOJIBI,
K HCIOJB30BAaHUIO ITUX JOCTIKCHHH B JIPYrUX HayKaX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEH POCCHICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTHUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUXKEHUN HAYKU U JIESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYTYIIIETO.

JcTeTHYecKoe BOCIMTAHNE:

ACTETUYECKUM OTHOIICHHMEM K MHPY, BKJIIOYasi 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXICHUM;
BOCIIPUMMYHBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BHUIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMaTUYECKHUE 3HAHUS B
HWHTEpecax 370pOoBOro U 6€30macHoOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMHUTaHKE, COATAHCHUPOBAHHBIA PEKUM 3aHATHH U

OT/IbIXa, peryJspHas busznueckas aKTUBHOCTD); bu3rIecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHATHIX CIIOPTUBHO-0310POBUTEIHHOM
JeSTETHHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
pa3nuuHbiM  cpepam  NPOodEeCCHOHAIBHOW  JAESTEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynyuieit mpodeccuu U peannu30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE IJIAHBI;



FOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000Opa30BaHUI0 HA TIPOTSIKEHUU BCEHW JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUICCKUX 3a]1a4 MAaTEMAaTHUECKOW HAIPaBIECHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO AKOJIOTHYCCKON KYJbTYphl, MOHMMAHHEM BIIHSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE NMPHUPOJTHON M COIMAIBHOMN
CpeImbl, OCO3HAaHHWEM TJIOOAJBLHOTO XapakKTepa JKOJOTHYECKHX MPoOJeMm;
OpHEHTaIMeld Ha TPHUMCEHCHUE MaTeMaTHYCCKUX 3HAHWUU JUIA pEIICHHS 3a1ad B
00JIaCTH  OKpY)KAroIIeH cpepl, IUIAHUPOBAHHUS ITOCTYIIKOB U  OIEGHKH WX
BO3MOXXHBIX TIOCIICJICTBUH ISl OKPYKAFOIICH CPeIbI.

IleHHOCTH HAYYHOT O MIO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHSI HAayKH W  OOIICCTBEHHOW  MPaKTUKH, IOHUMaHUEM
MaTEMaTUYCCKOM HAyKd Kak cQepbl YeIOBCUYCCKOW JCATCIBHOCTH, JTAlloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUIS Pa3BUTHS IUBUJIW3AIMH, OBJIAJICHUEM SI3BIKOM
MaTEMaTUKA M MaTEeMaTUYECKOW KYJIbTYpOH KaK CPEJCTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID M HCCIICIOBATCIIBCKYIO JCATCIBHOCTD
UHAWUBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO MpeameTa
«MaremaTuka» XapaKTePU3YOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHBIMU  O0CUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmeUsAMU, YHUBEPCANbHBIMU PecYIAMUBHLIMU 0eUCMBUIMU.

1)  Vuueepcarvnvie  noznasamenvmvle — Oelicmeus, — 00ecnedusaom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYECco8 o00yuaruuxca (oceoenue
Memo0o08  NO3HAHUS — OKpyJycaowe2o  Mupa;,  NpUMeHeHue  J102U4eCKUX,

uccie008amenbCKux onepayull, ymenutl pabomams ¢ ungopmayueti).

ba3oBbie JJoruueckue 1eMcCTBUS:

e BBIIBIATH U XapaKTEPHU30BaTh CYIIECCTBEHHBIEC MPU3HAKK MAaTEMATUYECKUX
O0OBEKTOB, TOHATHH, OTHOIICHHH MEXIY IOHATHAMU, (OPMYIUPOBATH
ONpENICJICHNS]  MOHSATHM; YCTAHABIMBATh  CYIICCTBEHHBIM  MPU3HAK
KJIacCH(pUKAIIMK, OCHOBAHUS i1 OOOOIIEHWS W CpPaBHCHUS, KPUTECPUHU
MPOBOJIMMOTO aHAIN3a;

e BOCHpPHHUMATH, (OPMYJIHPOBATh W  NPEOOPa3OBBHIBATH  CYXKICHUS:
YTBEPJUTEbHBIC W OTPHUIATENIbHBIE, €IWHUYHBbIC, YaCTHbIE W OOIIuE;
YCJIOBHBIE;

e BBISIBIATH  MaT€MaTH4YECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U
NpoTUBOpeurss B (pakTax, JaHHBIX, HAOJIOJACHUSX U YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUUM Ui BBISIBJICHHUA  3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJABI C HUCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3AKIIOUECHUN, YMO3AKJIFOUEHUH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTAIIMIO,
OPUBOJIUTH TPUMEPHl M KOHTPHOPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BbIBOJbL;

e BBIOMpATH crmoco0 peuieHUs yd4eOHOHM 3anayu (CpaBHHUBATh HECKOJIBKO
BapMaHTOB pelIeHUs, BbhIOMpaTh Hauboree MOAXOAAIIMI ¢ y4€ToM
CaMOCTOSTEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarebcKue 1eHCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUUEe, MpodieMy,
yCTaHABIMBaTh MCKOMOE W  JaHHOe, (OpMUpOBATh  THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;

e IPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTrO
0o0BbEKTa, SBJIEHUSA, IMPOLECCa, BBIABICHUIO 3aBUCHUMOCTEM MEXIy
00BEKTaMHU, SIBJICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 pe3ysbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEIOBAHMSI, OLIEHUBATh JOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOAOB U 000OIIEHUI];

e IIPOTHO3UMPOBATH BO3MOXKHOE pa3BUTHE IpoOLEcCa, a TAKXKE BbIIBUraTh
IPEIIOI0KEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

e BBUIBIATH JAeULINTH MHYOpPMALMK, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETA
Ha BOIIPOC U JUJIS peLIeHUs 3a/1auH;

e BbHIOMpaTh HMHPOPMAIMIO U3  HCTOYHMKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHHUS;

e CTPYKTYypUpPOBaTh HHPOPMAIUIO, IPEACTABIATH €€ B pa3IMUHBIX (opMax,
WILTIOCTPUPOBATh TPapUUECKH;

e OLICHUBATH HaAEXHOCTD uHpOpMaIuU 1o CaMOCTOSITENBHO
c(OpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvuvie Kommynuxamuenwvle  Oeticmeus, — obecneuugarom

cpopMupo8aHHOCMb COYUANLHBIX HABLIKOE 00YUAIOWUXCH.

Oomenue:



BOCHPUHMMATh W (QOPMYIHpPOBaTH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSMH U LETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHsS IO
XOJly pELICHHM 3a/1a4l, KOMMEHTHUPOBATD ITOJYyYECHHBIN PE3YJIbTaT;

B X0JIe 00CYXJIEHUS 3a/1aBaTh BOIPOCHI IO CYHIECTBY 00CYK/1aeMON TEMBI,
npo0OsieMbl, perraeMoi 3aJ1auu, BbICKa3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pEelIeHNsl; CONOCTABIATH CBOM CYXIECHUS C CYXKICHHUSAMHU JPYTUX
YYAaCTHUKOB JHAJIOra, OOHAapY>XUBaTh pPa3JIMYUE€ U CXOJICTBO IMO3UIIMM; B
KOppeKTHOU (hopme hopMynHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHHUS;

e TMPEACTaBJISITH  pe3yJbTaThl  PEUICHHUS  3aJayd,  OKCIIEPUMEHTA,
UCCJIEJIOBAHUsA,  MPOEKTa,  CaMOCTOATENbHO  BbIOUpaTh  (opmar
BBICTYTUICHUS C YUE€TOM 3aja4 MPEe3eHTAIUN U OCOOCHHOCTEHN ayIUTOPHHU.

CoTpyaHu4ecTBo:

e TOHMMATh W  MCIHOJb30BAaTh  MNPEUMYIIECTBA  KOMaHJHOU u

3)

WHAVNBUAYATLHON paOOTHI IPU PEIICHUH YICOHBIX 3aa4; MPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHMUPOBATh OPTraHU3allMI0 COBMECTHOH
paboThI, pacrpenensiTh BUABI padoT, TOroBapruBaThCs, 00CYKIaTh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHUSI HECKOJIBKUX JTFOJIEH;
y4acTBOBATh B TPYMNIOBBIX opMax paboThl (00CYKIeHHs, 0OMEH MHECHH,
«MO3TOBBIE IITYPMB» W WHBIC); BBHIMOIHATH CBOIO YacTh pabOTHI H
KOOPJAMHUPOBATh CBOM JEHUCTBUS C JPYTMMH WIEHAMH KOMaH]IBI;
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTCPHUSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvle  pecynamuenvle  Oelicmausl, obecneuusaiom

Gopmuposanue CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 IUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4ETOM MMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4ETOM HOBOU
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH TII03HABATCIBHOW pediIeKCHH KaK OCO3HAHHUS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIAJETh CIIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJIA IIpolecca W
pe3ysbTaTa pelieHus MaTeEMaTUIEeCKOW 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PEIICHUU
3aJlaud, BHOCUTh KOPPEKTUBBI B JICSTEJIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAWICHHBIX OMTUOOK, BBISBICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBICHATH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHXKEHUS PE3YyJbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLUMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, MIPSIMasi, INIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU M CIEJCTBUSI W3 HUX MPU PEUICHUH
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: MTAPATIICIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccudpunmpoBath B3aMHOE pacrojioKEHUE TPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: ABYIPAHHBIM YroJl, TPaHU JBYTPaAaHHOTO YTIJIa,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJl JABYTPAaHHOTO YIja; TpajyCHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIBIN
MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTPAaHHHUKA, TPABWIIbHBIA MHOTOT'PAHHUK.

Pacrio3HaBaTh OCHOBHBIE BBl MHOTOIPAHHHUKOB (MMHMpaMUa; MpHU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumnes, Kyo).

KnaccuduimpoBate ~ MHOTOTpaHHUKH, BbIOMpas ~ OCHOBAaHMS IS
knaccupukanuy  (BBIMYKJIbIE M HEBBIMYKJIblE MHOTOTPAaHHUKM, TPAaBUIIbHBIC
MHOTOTPAaHHUKH; MPSAMbIC U HAKJIOHHBIE TTPU3MBI, TTApaJUICIICIIUIIC B ).

OnepupoBaTh MOHATHUAMHU: CEKYIas MIOCKOCTh, CEYCHHUE MHOTOTPAHHUKOB.

OOBICHATH MPUHIIUITBI TOCTPOCHUS CEYEHUH, UCTIONB3YSI METOJT CIEOB.

Ctpoutrh ceueHUSI MHOTOTPAHHUKOB METOJIOM  CIJI€JIOB,  BBIMOJHATH
(BBIHOCHBIC) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHI
CBepxy, COOKY, CHH3Y.

PemaTe 3amaun Ha HAXO0XKJACHHE TEOMETPUUCCKUX BETUYMH MO 00pasiaM WiH
aNropuT™MaM, NPHUMEHSS HW3BECTHBIE AHAIUTHUYECKHE METOABbl MPU PELICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSSHUM MEXAY NBYMS
TOYKaMH, OT TOYKH JO TMPSAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIMUMHUCS PSIMBIMHU.

Pemiath 3a1aun Ha HaXOXKJAEHUE T€OMETPUUECKUX BEIUYMH MO0 00pa3naM Win
aNropuT™MaM, NPUMEHSSI HW3BECTHHIE AHAJIUTHUYECKUE METOAbl NpPU PEHICHUU
CTaHJAPTHBIX ~MATEMATHMYECKHMX 3aJad HAa  BBIYUCJIEHUE YIJOB  MEXIY
CKpPEILIMBAIOUIMMHUCS  MPSIMBIMH, MEXAYy TMPSAMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boruncnsath 00bEMBI U TIOMIAIA MOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma,
nupamMpa) ¢ OpuMeHeHHeM (OpMYyJl; BBIYHMCIATH COOTHOLIECHUS MEXAY
IUIOLAASIMU TOBEPXHOCTEH, 00BEMaMU MOAO0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMM: CHUMMETPUS B NPOCTPAHCTBE; LEHTP, OCh H
IJI0CKOCTh CUMMETPHUU; HEHTP, OCh U MIOCKOCTh CHMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATh W MHTEPIPETUPOBATH HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexkax U
PUCYHKaX.

[IpumensaTh reomeTpuueckue QakTbl sl pPEUIeHUS CTEPEeOMETPUUYECKHUX
3a71a4, MPEANOJIAratoUX HECKOJIBKO 1Iar0B PELICHUs, €CJIM YCIOBUs IPUMEHECHUS
3a/laHbl B IBHOM (hopme.

[IpuMeHATr mpocTEdIIMEe  NPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBoaUTE NpHUMEPHl MaTEMaTUYECKHMX 3aKOHOMEPHOCTEW B IIPUPOAEC U
YKU3HU, PacIO3HABAaTh MPOSIBICHUE 3aKOHOB F'€OMETPUMU B UCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHWSA HA NPAKTUKE: aHAJIU3UPOBATH pEajbHbIC
CUTyallud W TPUMEHATb HW3YYEHHBIE IOHATHUS B INPOLIECCE IOMCKA PELICHUS
MaTeMaTU4YeCKu Cc(OopMyIMpOBaHHON TPOOIEMBbI, MOJEIUPOBATH pealbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPUM, MCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHATUM U TEOpEM, amnmnapara anreOpsl; peniaTh
[IPAKTUYECKUE 3a71a4H, CBSI3aHHbBIC C HAXOXKICHUEM I'€OMETPUYECKUX BEJIUYHH.

11 KIIACC

OnepupoBaTh MOHATHAMU: [MIMHIPUYECKAsh MOBEPXHOCTh, OOpa3yrolue
IIMHIPUYECKON  TMOBEPXHOCTH;,  IMJIMHIP;  KOHWUYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHHYeCKOH TOBEPXHOCTH, KOHYC; c(heprudecKkas MoBEPXHOCTb.

Pacno3naBath Tena Bpamenus (WIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI TTOJTYYSHUS TEJ BpaI[CHUS.

KnaccudummpoBats B3aiMHOE pacmoyioxkeHUe chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJIOs, BHICOTA IIAPOBOTO CJOS;
IapOBOU CEKTOP.

Beruucnsate  00BEMBI W MUIOMIANKM  TOBEPXHOCTEH TEN  BpAIICHUSA,
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOPMYIT.

OnepupoBaTh TOHSTHSIMHU: MHOTOTPAaHHUK, BIIMCAaHHBII B cdepy U
OMMMCAaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WIIH TEIO
BpAIIICHMSI.

BBIYUCISATh COOTHOMICHUS MEXIY IUIOMIAJSMU MMOBEPXHOCTEH M 00BEMaMU
MOAOOHBIX TEJl.



N3o0paxate u3zydaeMble (QUTYpbl OT PYKA M C TPUMEHEHUEM IPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILICHHUS.

N3Bnekarb, HHTEPHPETUPOBATH M MPEOOPa30BbIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B TPOCTPAHCTRBE.

BbINOJHATE JIEUCTBHUS CIOXEHUS BEKTOPOB, BBIUUTAHUA BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKCJIO, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a1at0T.

[IpuMeHATh TpaBUIIO MapaJIEICIUIENA.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIrod MEXIY
BEKTOpaMHM, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILJIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YUCIIO, YTOJI MEXAY
BEKTOpaMHM, CKaJIpHOE TMPOU3BEICHUE, paCKIaJblBaTh BEKTOpP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3anaBaTh IJIOCKOCTh YPABHEHHEM B JIEKapPTOBOM CHUCTEME KOOPIHMHAT.

[IpumensaTe reomeTpuueckue QakTbl JIsI PEHIeHUS CTEPEeOMETPUUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IaroB PEIIEHUs, €CIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOHM (hopme.

Pemate mpocreiiiine reoMeTpUYECKUE 3aJayd Ha MPHUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaum Ha JOKAa3aTENbCTBO MATEMAaTHYECKUX OTHOUIEHUH U
HAXO0XJICHHE T€OMETPUUYECKUX BETMYMH MO0 00pa3iaM Wik alropuTMam, IpUMEHsS
U3BECTHBIE METOBI [IPU PEIICHUU CTAHJAPTHBIX MATEMAaTUYECKUX 3a]1ay.

[IpumensATr mpocTeMIMEe MOPOTPAMMHBIE  CPEACTBA W BJIECKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IprBoAMTE HpHUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
YKW3HU, PACIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJNyYEHHBIE 3HAHWSA HA NPAKTUKE: aHAJIU3UPOBATH pEabHbIC
CUTyallUM W IMPUMEHATh W3YyUYCHHBIE IMOHATUA B IPOLECCE IOUCKA PEUICHHS
MaTeMaTH4ecKd CQOPMYIHPOBAHHOW MPOOJIEMBbI, MOJEITUPOBATH peaJbHBIC
CUTyallUM Ha $S3bIKE TE€OMETPUM, HCCIENOBaTh ITOCTPOCHHBIE MOJAEIU C
MCITOJIb30BAaHUEM T€OMETPUUICCKUX TOHITHI U TEOpEeM, armapara aireOphl; pemarhb
MMPAKTUUYECKUE 3a]1a4l, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (I (POBbIE)
KonTtpoJabHbie
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI
1 BBenenue B crepeomMeTpuio 10
9 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSMBIX U TUIOCKOCTEH
3 [eprieHAUKYIAPHOCTH MPSIMBIX U 12
IIJIOCKOCTEMN
4 YTrubl MeXIy IPSIMBIMH U IUIOCKOCTSMH 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUEeHMSI, PACCTOSTHUS U YTJIbI 4 1
OBHIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 5




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuecTBo yacoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI
Tena Bpamenus 12
O0BEMBI TEN 5 1
BekTopsl 1 KOOpIMHATHI B POCTPAHCTBE 10
[ToBTOpenue, 06006mICHNHE, 7 1
cUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB IT1O ITPOI'PAMME 34 3




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

OcCHOBHBIE MIOHATHUS CTEPEOMETPUU: TOUKA, NIpsAMas],
IJI0CKOCTh, MpocTpaHcTBO. [IpaBuiia n300paxxenus
Ha PUCYHKaX: N300pa’keHUs IIOCKOCTEH,
napajuIeNbHBIX TPSIMBIX (OTPE3KOB), CEPEIHbI
oTpe3Ka

IlonsaThs: NEpECCKArOIHECH ITIIOCKOCTH,
nepeceKarommecs npamasd U rmiIOCKOCTb

IlousTus: NEPECCKAOIHECH IIIIOCKOCTH,
nepeceKarommecs npamas U rmiIOCKOCTb

3HaKOMCTBO C MHOTOTpaHHUKaMU, H300pakeHne
MHOTOTPAaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexax

HaganpHbie CBCACHUA O K}’6C " IUpaMuac, ux
pa3BépTKI/I 1 MOACIH. Ceuenus MHOT'OI'PaHHHUKOB

HauanbHbie cBEZIcHUS O KY66 U IIUpaMuc, nx
paSBépTKI/I 1 MOACIIN. CeueHus MHOT'OI'PaHHHUKOB

ITouaTtue 06 aKCHOMATUYECKOM IMOCTPOCHUU
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

[ToHsTHE 00 AKCHMOMATHYECKOM IMNOCTPOCHUHN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPUH U
CICACTBUA U3 HUX

[TousiTHE 00 aKCHOMATHYECKOM IMOCTPOCHUHN




CTCPCOMETPUHN: AKCUOMBI CTCPCOMETPHUU U
CICACTBUA U3 HUX

[onsiTne 06 aKCMOMATHYECKOM MOCTPOCHHUN

10 CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH U
CIICZICTBUS U3 HUX
B3anMHOe pacrosnioykeHre IpsIMBIX B TPOCTPAHCTBE:

11 MIEPECEKAIOIINECS, TapAIUICIIBHBIC U
CKPEIMBAIOIINECS MPSMbIE
[MapannenbHOCTh IPSIMBIX U TDIOCKOCTEH B

12 [IPOCTPAHCTBE: MapaljieNIbHbIE MPSMBbIE B
MPOCTPAHCTBE; MAPAIICITFHOCT TPEX MPSIMBIX
[MTapannenbHOCTh MPSIMBIX M TDIOCKOCTEH B

13 npocTtpanctee: [lapannenbHOCTh MPAMON 1
IJIOCKOCTH

14 VYTIIBI ¢ COHANpPaBICHHBIMU CTOPOHAMU

15 VYroJ1 MeXIy TPSIMBIMU B TPOCTPAHCTBE

16 VYron Mexay NpsMbIMU B IIPOCTPAHCTBE

17 [TapanenbHOCTb IIIOCKOCTEN: MapalieIbHble
IJIOCKOCTH

18 CBoiicTBa napajyieNbHbIX INIOCKOCTEN

19 [IpocTeiimue npocTpaHCcTBEHHbIE (PUTYpPBI HA
IUIOCKOCTHU: TETpas3p, KyO, napaiesienumne

20 ITocTpoenue ceuennii

21 ITocTpoenue ceuenmii
KonTtposneHas padota no teme "[Ipsimbie u

22 IUIOCKOCTH B MpocTpaHcTse. [lapannensHocTh
MPSIMBIX U MJIOCKOCTEN"

23 [eprieHAUKYIAPHOCTD MPSIMOMN U TIOCKOCTH:




NEPIEHIUKYIIPHBIE IIPSIMBIE B IIPOCTPAHCTBE

[Ipsimble mapajuiebHbIE U IEPIICHIUKYIISPHBIE K

24
IJI0OCKOCTH

o5 [Ipsimble napasuienbHbIe U IEPIEHIUKYIISIPHBIE K
IJI0OCKOCTH

26 [Ipu3Hak nepneHAuKyISpHOCTH NPAMON U
IJI0CKOCTH

7 [Ipu3Hak nepneHuKyIIspHOCTH NPAMON U
MJI0CKOCTH

28 Teopema o mpsiMOli IEPIICHANKYIISPHOH MII0CKOCTH

29 Teopema o mpsiMOl TIEPIICHIUKYIISIPHOM TIIOCKOCTH

30 Teopema o mpsiMOl TIEPIICHIUKYIISPHOM IIIOCKOCTH
[lepnieHIUKYIIAp M HAKJIIOHHBIE: PACCTOSIHUE OT

31 TOYKH JIO TFIOCKOCTH, PACCTOSTHUE OT MPSMOH JI0
IIJIOCKOCTH
[lepnieHIMKYIIAp U HAKIIOHHBIE: PACCTOSHUE OT

32 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IIJIOCKOCTH
[lepnieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IIJIOCKOCTH
[lepnieHIUKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT

34 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10
IJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEXAY NPSMOU U
IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JMHEWHBIN YroJI ABYTPAaHHOTO

yria




JIByrpaHHbIi yroJ, JIMHEHHBIN Yroj IBYIPAaHHOTO

37
yria

38 [lepneHMKyYISIPHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEHIUKYJIIPHOCTH JIBYX IUIOCKOCTEHN

39 [lepneHMKyYISIPHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEeHIUKYIIPHOCTH JIBYX IIOCKOCTEH

40 [lepneHMKYISIPHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEeHIUKYIIPHOCTH JIBYX IIOCKOCTEH

41 TeopeMa o TpEX neprneHANKYIsIpax

42 Teopema o Tpéx nmeprneHIuKyaspax

43 Teopema o TpEX MepIEHIUKYIApaX
KonTtponbHas paboTa no remam

44 "[MeprieHIUKYISIPHOCTH MPSIMBIX U TUIOCKOCTEH" 1
"Vrael MexXy NPSIMBIMU U TIOCKOCTSIMU"
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI

45 MHOTOTPaHHUKA, BBITYKJIBIE U HEBBITYKIIbIE
MHOTOTPaHHUKU; Pa3BEPTKA MHOTOTPAHHHUKA
[Ipu3ma: n-yroybHas npu3Ma; TpaHd U OCHOBAHUS

46 MPU3MBI; IpsIMasi ¥ HaKJIOHHAs TPU3MBbI; O0KOBas U
TIOJIHAS TIOBEPXHOCTH MPU3MBI

47 [Napannenenunen, NpsMOYTroJIbHBIH
napaJuiesienumne U ero CBocTBa
[Mupamuna: n-yronpHasi mupamMuaa, TpaHu |

48 OCHOBaHME NMPaMHU/JIbl; OOKOBas M MOJTHAS
MMOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U yCEUEHHAS
nMpamMuaa

49 [IpaBUsIbHBIE MHOTOTPAHHUKU: TIOHSITHE

MMpaBHUJIIbHOT'O MHOTOTpAaHHUKA,; ITPABUJIbHAA ITPU3Ma




U IIpaBUJIbHAS IUPAMUAA; IPABUIIbHAS TPEYTOJIbHAS
NUpaMUa U MPaBUIBHBINA TETPadAp; KyO

HpeI[CTaBJICHI/IG O MPaBUJIbHBIX MHOTOI'PaHHHKAX:

S0 OKTadIp, IOJICKAdAP U HKOCAIIP. L
CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
51 OTHOCHUTEIILHO TOYKH, TPSMOM, TUIOCKOCTH. 1
DNEeMEHTH CAMMETPUH B TIHPAMUJIAX,
napajuiesienuIe/1ax, MPaBUIbHBIX MHOTOTPAaHHHKAX
59 Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: PEOpa, 1
JMArOHAJH, YTITbI
[Tmomaae 60KOBOY MOBEPXHOCTH M TOJTHOM
53 MTOBEPXHOCTH MIPSIMON TIPU3MBI, TUTOTIATH 1
OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH
NPSAMOUN MPU3MBI
[Tmomaape GOKOBOI MOBEPXHOCTH U MTOBEPXHOCTH
54 MPaBWJILHON TUPAMUJIBI, TEOPEMa O TUIOIIAIN 1
OOKOBOM IMOBEPXHOCTH YCEYEHHOM MUPAMU/IBI
55 KonTtponpHas padoTa no Teme "MHOrorpaHHUKH" 1
56 [Tonsatue 06 06bEME 1
57 O0BEM UpaMuIbI 1
58 O0BEM UpaMuIbI 1
59 O0BEM UpaMuIbI 1
60 O0BEM TUpaMHUIBI 1
61 O0BEM MpU3MBI 1
62 O0BEM MpU3MBI 1
63 O06BEM pU3MBI 1
64 KonTtposnrHas padora o reme "O0bEMBI 1




MHOTOTPaHHUKOB"

65 [ToBTOpenue, 00600IIEHNE cCUCTEMATH3AIUS 3HAHUH.

[TocTpoenue ceueHnii B MHOTOTPaHHUKE

IToBTOpeHue, 0000MIEHNE CHCTEMATH3ALMS 3HAHUH.
66 Beluncnenue paccTosHUN: MEXAY IBYMs TOUKaMHU,

OT TOYKH JI0 MPSIMO#, OT TOYKH JI0 TNIOCKOCTH,
MEXY CKPEIIUBAIOIIMMHUCS TPSIMBIMU

67 Wrorosas koHTpoJIbHAs paboTa

[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTH3aIIHsI 3HAHUH.
BBI‘-H/ICJ'ICHI/IG er'IOBZ Me>1<)1y CerHH/IBaI-OHII/IMI/ICSI

68

MPSAMBIMH, MEXIY NPSIMOM U INIOCKOCTBIO,

JBYTPAHHBIX YIJIOB, YIJIOB MEXAY INIOCKOCTIMHU

OBIIEE KOJIMYECTBO HACOB I1O ITIPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, AMameTp;
IO/ MIOBEPXHOCTH Chephl

B3aumHoe pacnonoxenue chepsl U
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; maomaab chepsl

N3obpaxenue chepsl, mapa Ha
mwiockoct. CeueHus mapa

[unmuaapudeckas TOBEPXHOCTH,
00pa3yromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh IIMIIMHAPHIECKOM
MTOBEPXHOCTH

HunuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
Iomaas OOKOBOU M MOJHOM
MMOBEPXHOCTHU

N3obpaxenune uIMHAPA HA TNIOCKOCTH.
Pa3pépTka nmimnapa. CeyeHus

HUWIHHAPA (TUI0CKOCTHIO, MapaieIbHON
WJIH TIEPIICHIUKYIIIPHON OCH LIUITUH]IPA)

Konunueckas moBepxHoCTh, 0Opa3ymomine
KOHHYECKOM MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MOBEPXHOCTHU




Konyc: ocHOBaHuE U BEpILINHA,

8 o0pa3yrolas 1 0Ch; IIOMA s> OOKOBOW U
IIOJTHOW ITOBEPXHOCTH
Yceu€HHbII KOHYC: 00pa3yromue u

9 BBICOTA; OCHOBAHUS U OOKOBast
MTOBEPXHOCTh
N3006pakenne KOHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHust KOHyca

10 (TUTOCKOCTBIO, TTapalICIEHOM
OCHOBAHHIO, ¥ TUIOCKOCTHIO, TIPOXOISIIIEH
yepes BEPIINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WU B TEJIO BPAIICHUS

13 [Tonsitue 06 06bEMe. OCHOBHBIE
CBOMCTBa 0OBEMOB TeI

14 O06bEM muIMHIpa, KOHYCa

15 O06béM 11apa u momaab chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEXK]Ty TLTOIIAASIMHU
MOBEPXHOCTEN, 00bEMaMHU MOI0OHBIX Tell

17 KonTtponsHas pabota no remam "Tena
Bpamenus" u "O6beMbl Ten"

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue 1 BEIYMTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO




21

PasnosxeHnue BexkTopa 1o Tpém
HEKOMILIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MPABUII JEUCTBUN C
BEKTOPaMH

23

[IpsimoyromnpHas cucreMa KOOpAUHAT B
npocrpaHcTse. KoopanHaTel BeKTopa.
[Ipocreinmue 3aga4n B KOOPAUHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yrioB Mex1y IpsIMBIMU U
IIJIOCKOCTAMH

26

KoopanHaTHO-BEKTOPHBIN METOT TPU
pELIeHUN TeOMETPUYECKUX 3a/1ad

27

KonTtponbHas padota mo teme "BekTopsl
Y KOOPJIMHATHI B MPOCTpaHcTBe"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTusanus 3Hanni. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEeHUE, 0000IICHNE 1
cucreMaTu3anus 3HaHui. OCHOBHbIE
¢urypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpEHue, 0600ImEeHNE U
cucTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUU U METOJIbI UX PELICHHUS




[ToBTOpEHue, 0600IIEeHNE 1

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUU U METOJIbI UX PEIICHHSI
[ToBTOpEHue, 0600MICHNE U

39 cucTeMaTH3anus 3HaHui. OCHOBHBIC 1
¢burypsl, (akThl, TEOPEMBI Kypca
CTepPeOMETPUHU

33 HroroBas koHTpOJbHAS paboTa 1

34 [ToBTOpEHME, 0606HICH%6 u 1
CHCTeMaTH3aIlus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

MaremMaTuka: anre6pa M Havdajla MaTCMAaTUYCCKOIro aHajinia, rcOMCTPH:I.

I'eomeTpus. 10-11 knaccst. [JI.C. Atanacsiy u ap. ]

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject/17/
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