





HOACHUTEJIBHASA 3AIIUCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS HJis
oOyuaromuxcs 10 —11 kmaccoB pazpaborana Ha ocHoBe DeneparbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPeaHEro o0IIero oopa3oBaHusl,
C y4€éTOM COBPEMCHHBIX MHPOBBIX TpECOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTU4ecKoMy oOpa30BaHUIO, U TPAAMUIMN POCCUMCKOTO 00pa3oBaHMS.
Peanmzanust mporpaMMbl o0ecrieurBaeT OBJIACHUE KIIIOUEBHIMU KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY /IS CaMOPAa3BUTHUA W HEMPEPBHIBHOTO OOpa30BaHMA,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YYarOIIUXCH.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro o0OIero
oOpazoBaHus OOYCJIOBJIEHA MMPAKTUYECKOW 3HAYMMOCTBIO METANPEIMETHBIX M
NPEIMETHBIX PE3yJIbTaTOB OOYYCHHsS] T'€OMETPUU B HAIPaBICHUU JIMIYHOCTHOTO
pa3BUTHS OOydarmuxcs, (OpMHPOBaHUS (PYHKIIMOHAIBLHON MaTeMaTHYCCKOM
IPaMOTHOCTH, U3YUYEHHS IPYTrUX Y4eOHBIX TUCHUIUIMH. Pa3BuTHe y 00y4aromuxcs
NPAaBWIbHBIX TPEACTABICHUNH O CYIIHOCTH W MPOUCXOXKICHUU T€OMETPUUECKHX
a0CTpaKkIMii, COOTHOIIEHHH PEAJTbHOIO0 W HJAEAIBHOTO, XapaKTepe OTpaXKeHUs
MaTEMaTUYECKOM HAyKOW SBJICHHM M TMPOIECCOB pEaIbHOr0 MHpPA, MeECTe
Tr€OMETPUU B CUCTEME HAYK U POJIM MAaTEeMaTHUYECKOr0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yUdaliuxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX [UIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eomertpust siBisieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK KakK oOO0eCleuYnBacT BO3MOXXHOCTh HM3YyYCHHS Kak
JTUCITUTUIMH €CTECTBEHHO-HAYYHON HANPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wMbIieHue, (HOopMUpyEeMOe MPU HU3YYECHUH OO0Yy4aronUMUCS
MOHATHUIHHBIX OCHOB T€OMETPHUH M TIOCTPOCHUH IIEMOYKH JIOTHUECKUX YTBEP)KICHUN
B XOJIE pCIIEHUs TEOMETPUYECKUX 3a]ad, YMEHHE BBIIBUTATh U OMPOBEPraTh
TUMOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS TPH PENICHUU 3a/lad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YaCTHOCTHU U3 Kypca (QU3UKH.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE WUTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00macTsax nesTenpbHocTH 4enoBeka. OpueHTanus 4YeloBeKa BO BPEMEHH H
MPOCTPAaHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaibHOro ObITHS, ¢dopma
OTPaXCHHUS OKPYKAIOIIETO MHUPA, YCJIOBHE YCIEITHOTO TMO3HAHUS W AKTUBHOTO
npeoOpa3oBanusi  AeHcTBUTENbHOCTH. OnepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00bEUHAET pa3HbIe BUJIbI yUeOHON U TPYAOBOU JI€SITEIHHOCTH,



ABJIAETCS OAHUM M3 NPOPECCUOHAIBHO Ba)XHBIX KAayeCTB, MOATOMY akKTyalbHa
3aja4a (HOPMUPOBAHUS Yy OOYYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHU — CYIIECTBEHHOI'O KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JEATEIbHOCTH IO MHOTUM HaIPaBICHUSIM.

Llens ocBoeHus mnporpaMmbl yueOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00y4yeHuss — 00I1eo0pa3oBaTebHOE W OOIIEKYJIbTYPHOE pa3BUTHE
oOydarommxcs  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETEeHUs U
WCTIOJIb30BAHUSA CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUW U  JICMCTBUM,
cnenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJIOJKEHUsS 00pa30BaHMs
M0 CHEIUATBLHOCTSM, HE CBSI3aHHBIM C MPUKJIAAHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE TpeJHA3HAuY€Ha IS
00ydJaromuxcs CPeTHEeN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHECHUN
Ha YpOBHE OCHOBHOro 001iero oopasoBanus. TakuMm 00pa3om, oOyyaromuecs Ha
0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIlME€ MaTeMaTU4YeCKUe YMEHUSs, CBS3aHHbBIC
co crenu@UKoil TeOMETpUM M HEOOXOJAUMBIE JUIsl KU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh M3YYHUTh I'€OMETpUIO Oojiee
riyOOKO, €ClM B JajIbHEHIIEM BO3HUKHET HEO0OXOJMMOCTh B T€OMETPHUUECKHUX
3HAHUSX B MPOPECCUOHAITBHON e TEIHHOCTH.

JlocTikeHne 1edud OCBOEHMSI MPOTpaMMbl O0ECIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIUX 3a/ay. [IpHOpUTETHRIMU 3aayaMu OCBOEHHS Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBISIOTCS:

1) ¢opmupoBaHUE TMPEACTABICHHS O TCOMETPUU KAaK 4YacTH MHPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHUPOM;

2) GopMmHpoBaHUE MPEICTABICHHS O MHOTOTPAHHUKAaX W TeJax BpAIICHUS
KaK 0 BaXHEHIIMX MATEeMAaTHYECKUX MOJIETISNX, MO3BOJISIONINX OMUCHIBATH
¥ U3y4aTh Pa3HbIC SBJICHUS OKPYKAIOIIETO MHUPA;

3) dbopmupoBaHHE YMEHHs pAaclo3HaBaTh Ha 4YepTeKax, MOACIAX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

4) omiameHUEe METOJaMHU PEIICHHS 3a7ad Ha MOCTPOSHUS Ha M300pakeHUAX
IPOCTPAHCTBEHHBIX (DUTYD;

5) dopmupoBaHHEe YMEHHUS ONEPUPOBATH OCHOBHBIMH IOHSATHSAMH O
MHOTOTPaHHUKAX U TelaX BpPaIeHUS U MX OCHOBHBIMHU CBOWCTBAMU;

6) oBmajcHWE  AITOPUTMAMH  PEIICHHS  OCHOBHBIX  THIIOB  3aJad;
dbopMupoBaHUE yMEHHUS  TPOBOJUTH  HECIOXKHBIE  JOKa3aTeIbHBIC
paccyXIeHusi B XOJI€ PELICHUS] CTEPEOMETPUUYECKHX 3aJad M 3a7ad C
MPaKTUYECKUM COJIEPKAaHUEM;

7) pa3BuTHE VHTEJUICKTYaIbHbIX 151 TBOPYECKUX criocoOHOCTE|
o0ydJaromuxcs, IMO3HABATEIbHOM  aKTHUBHOCTH,  HCCJIEJI0BATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIIICHUS;



8) dbopmupoBanme G yHKIIMOHATBHOM TPaMOTHOCTH, pENEeBaHTHOM
FEOMETPUM: YMEHHUE pACHO3HABATH NPOSIBICHHUS  T'E€OMETPUUYECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX
CUTyallusiX W MPU U3YYEHUU APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (opMynupoBaTh HUX Ha S3bIKE
F€OMETPUH U CO3/1aBaTh T€OMETPUUECKUE MOJIECIIA, TPUMEHSITh OCBOCHHBIIN
FEOMETPUUECKUN anmapaT Mg PEUICHUS NPaKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATh U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTAMYUTENHEHON OCOOCHHOCTBIO TPOTPaMMBbl SBJISIETCS BKJIIOYEHUE B KYpPC
CTEpEOMETPUM B Hayaje €ero M3y4eHWs 3ajJad, pEHIaeMblX Ha  YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX MPOIIECCOB, MOTHUBUPYET K
JalbHENIIIEMY U3YUYEHHUIO TIPEIMETA.

[Ipeanourenue oTnaércsi HATJIAIHO-KOHCTPYKTUBHOMY METOy OOyUCHHUS, TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-
MPAKTUYECKON JeATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
yYalluXcsi B Kypce€ CTEpPEOMETPUU MPOBOJMUTCS 3a CUET pELICHUS 3aJad Ha
co3ZaHue  MPOCTPAaHCTBEHHBIX 0O0pa3oB M  3aJad Ha  ONEpPUpPOBaHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpas3a MPOBOJUTCS C OMOPOM Ha
HaTJISIIHOCTh, a OIepUpOBaHHE OOpa3oM — B YCJIOBHUAX OTBJIEYEHHUS OT
HaIJISIAHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEpKaHUSI.

OcHoBHBIE conepxkaTelibHble JTMHUU Kypca «l'eomerpumn» B 10-11 kmaccax:
«MHororpanHukn», «IIpsiMble U TNIOCKOCTH B IPOCTPAHCTBEY, « Tena BpalieHus»,
«BekTopsl 1 KOOPAWHATHI B MPOCTPAHCTBEY». POPMUPOBAHUE JTOTUYECKUX YMEHUU
pacrpenensieTcs HE TOJbKO IO COAEpKAaTeNbHBIM JHHUSAM, HO W MO TOJaMm
0o0ydeHHUs Ha YPOBHE CPEIHETr0 O0IIEro 00pa3oBaHuUs.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yJbTaTaM
OCBOCHHS pabouell mporpaMMbl, paclpeAeN€éHHBIM TI0 ToJaM OOy4YeHHS,
CTPYKTYPHPOBAaHO TakuM o00pa3oM, 4YTOOBI OBJAJCHHE TE€OMETPUUYECCKUMU
MOHSATUSAMHU U HABBIKAMH OCYLIECTBIISIOCH MOCJIEIOBATENIBHO M MOCTYIATENbHO, C
COOJI0/IEHNEM TIPUHIINITA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAJHUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX TMPECTABICHUN OOYYaAIOMIMXCS, PACHIUPSS H
yrayOnsis e€, 00pas3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomerpun otBoaUTCs 2 yaca B Henelsro B 10 kitacce u 1 yac B
Hezenmo B 11 kmacce, Bcero 3a nBa roja ooOydenus - 102 yueOHbIX Haca.



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 CIEICTBUS U3 HUX.

B3aumHOe pacnosnoxeHue MNpsMBIX B IIPOCTPAHCTBE: IIEpECeKarolumecs,
napajulelbHble M CKpeIIMBaroluecs npsMsle. llapamienbHOCTh IIPAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IapajlIeJIbHbIE IpPsIMbIE B INPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX IPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTHU. YTUIBI C
COHAIIPABJIICHHBIMU CTOPOHAaMH; YrOj MEXAy IMpsSAMBIMU B HPOCTPAHCTBE.
[TapamnenbHOCTP  IIIOCKOCTEM: [apajiiejibHble  IUIOCKOCTH; CBOWCTBA
napajuieNibHbIX  TuiockocTed. [Ipocreifiine mnpocTpaHCTBEHHBbIE (QUTYpHl  Ha
TUIOCKOCTH: TETPAdIp, KyO, mapauienenunea; NIoOCTPOCHUE CEUYEeHUH.

[leprieHAUKYISIPHOCTD NMPAMOM U IUIOCKOCTHU: MEPIEHIAUKYIISPHBIE NPSIMBbIE B
IIPOCTPAHCTBE, IIPSAMbBIE MapajulesIbHbIE W IEPIECHAUKYJISPHbIE K IUIOCKOCTH,
[IPU3HAK MEPIECHAUKYJISIPHOCTU IPSAMOM M INIOCKOCTH, TEOpeMa O IIPsAMOU
NEPIEHIUKYIAPHON IUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YrOJI MEXAY NPAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroj, JIMHEHHBIM YroJl JBYIPaHHOIO  yIJa.
IlepnieHaAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU [0 IIJIOCKOCTH, PACCTOSIHUE
OT IpsMOH  J0  IJIOCKOCTH, MpoeKuus  ¢Gurypsl  Ha IIJIOCKOCT.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEW: IMPU3HAK  IEPHECHIUKYJISIPHOCTH  ABYX
IockocTen. Teopema o TpEX NEPIECHAUKYIISApaX.

MHoOrorpaHHuKu

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAaHHUKA, BBIITYKJIBbIC
Y HEBBIIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TpaHd U OCHOBAHUS NMPHU3MBI;, IpsMas U HAKJIOHHAs MPU3MbI; OOKOBas U
[IOJIHAs IIOBEPXHOCTh IIPU3MBL. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cpoucrsa. Ilupammpma: N-yroiapHas nupamuja, 'paHd U
OCHOBaHHE MUpPaMUbl; OOKOBAas U MOJIHAs IOBEPXHOCTh MUPaMU/IbI; IPaBUIIbHAS U
yCeu€HHasi NHMpaMHuja. OJIEMEHThl Mpu3Mbl W nOupaMuibl. I[IpaBuibHBIE
MHOT'OTPAaHHUKU: MOHATHE NMPABUIBHOIO MHOTOIPAHHMKA; MPaBUJIbHASA IPHU3MA U
IIPAaBUJIbHAS THMpPaMUJA; NpPaBUIIbHAs TPEYroyibHas NHPaMUAA W IPABWIbHBIN
TeTpa’ap; KyO0. IlpeacraBmeHue O MNpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,
noJieKka’ip ¥ ukocasip. CeueHus: NpU3Mbl U IUPAMUIBI.

CumMmeTpuss B IPOCTPAHCTBE: CHUMMETPHUSI OTHOCHTEIBHO TOYKH, MPSMOMH,
IUDJIOCKOCTU.  ODJEMEHTBl CHMMETPMM B INHpaMHAaX, lapajulelIenuneaax,
IIPAaBUJIBHBIX MHOTOTPAHHUKAX.



BblunciieHne 31€eMEHTOB MHOTOTPaHHUKOB: pPEOpa, AMAroHalid, VYIJbl.
[Inomaas OOKOBOWM MOBEPXHOCTH M TOJTHOW IOBEPXHOCTU MPSAMON NPHU3MBI,
IUIOLAJh OCHOBAaHMM, TeopeMa O OOKOBOW TIOBEPXHOCTU MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTM M MOBEPXHOCTH MPaBUIBHOM MUpPaMHIIbI,
TeopemMa O IUIomaau yceu€éHHo mnupamuabl. [lonstue o0 o0béme. OOBEM
UpaMubl, IPU3MBI.

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

11 KJIIACC

TeJia BpalueHus

Hunuuaapudeckast MOBEPXHOCT, oOpa3zyromue HUAJTUHIPUIECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOW TMOBEpXHOCTU. LlunmuHmap: ocHOBaHUA W
OOKOBasi TMOBEPXHOCTh, OOpasyromas MU OCh; IUIONIAAb OOKOBOM U TMOJHON
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHUYECKON MoBepXHOCTU. KOHYC: OCHOBaHHWE U BepIIMHA, 00pa3yrommasi
U OCh;, IUIOMAA, OOKOBOM U TIOJHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AUAMETp; IUIOMIAJb MOBEPXHOCTH CQEpHI.
Bsaumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
II0IIA b CEPHI.

N306pakeHne Ten BpalleHusl Ha TI0CKOCTH. Pa3BEpTka MUIMHAPA U KOHYCA.

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

[Tonsitue 06 06bEMe. OcHOBHBIE cBOWiCTBa 00BEMOB Ten. Teopema 00 06bEMeE
MPSIMOYTOJILHOTO Mapajuiesnienunena M cieactBuss u3 He€. OOBEM UMIUHIpA,
konyca. O0béM mapa u miomaas chepsl.

[lomo6ubie Tema B mpocTtpancTBe. COOTHOMICHUS MEXKAY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi uunuHapa (HapauleIbHO W TMEPHEHAUKYISIPHO OCH), CEUYECHUS
KOHyca (mapajulelbHOE€ OCHOBAaHUIO M MPOXOJSIIEe Yepe3 BEPIIMHY), CEUCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocty U B mpocTpaHcTBe. C0XKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEeKTOpa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMILIAHAPHBIM
BekTtopaMm. IlpaBunio mapamienenunena. Pemienue 3agay, CBSA3aHHBIX C
MPUMEHECHUEM TPABUJ JEUCTBUU C BekTOopaMu. lIpsMoyrosbHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocrteiimme 3amaum B
KOOpJMHATax. YTron Mexnay BekTopaMu. CKalsipHOE NPOU3BENCHHE BEKTOPOB.
BbrunciieHne yriioB MeXay MNpsIMbIMU U IIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBII
METO/I IIPU PELIEHNU T€OMETPUUYECKUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YyJbTAaThl OCBOCHHUS TMPOTrpaMMbl Yy4yeOHOTO TpeameTa
«MareMaTuka» XapaKTepU3yIOTCS:

I'pa:xknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMKM 00YYaIOIIEeTrocsl KaK aKTUBHOT'O
M OTBETCTBEHHOIO WIEHAa POCCHUUCKOTO OOIIeCTBa, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHUH,
OpoUeayp TpaxIaHCKoro oOmectBa (BBIOOPBI, OMNPOCHI M Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C WX
GYyHKIMSIMU ¥ Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaKIaHCKON UICHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHICKONW MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUSIM POCCUHCKMX MAaTEMAaTHKOB M POCCUMCKON MaTEeMaTUYECKOU IITKOJIBI,
K KMCIOJIb30BAaHUIO ATUX JOCTHKCHUH B JIPYrMX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEH POCCHUICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMS, OTHUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUKEHUN HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHUEM JIMYHOT'O BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYTYIIIETO.

JcTeTHYeCKoe BOCIMTAHME:

ACTETUYECKUM OTHOIICHHMEM K MHpPY, BKJIIOYash ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, paccyXICHUH;
BOCIIPUMMYHNBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTHIO yMEHHUS TIPUMEHATh MaTEMaTUYECKUE 3HAHUS B
HMHTEpecax 3J0poBOro U 6€30macHoOro oopasa >KM3HH, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3J0pOBOE NMHUTaHHE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OT/IbIXa, peryJspHas buznueckas aKTUBHOCTD); bu3rIecKoro
COBEPIIIEHCTBOBAHNA, npu 3aHITHIX CIIOPTHUBHO-03I0POBUTEIHHOM
JeSTETHHOCTHIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIOOUS; UHTEPECOM K
paznuuyHbIM  chepaM  MPOPECCHOHAIBHONW  JEATENBHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynyuiei mpodeccuu U peannu30BbIBaTh COOCTBEHHbBIC KU3HEHHBIEC TUJIaHBI;



FOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000Opa30BaHUI0 HAa TIPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MTPAKTUICCKUX 3a]1a4 MAaTEMaTHUECKOW HAIPaBIECHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTBIO JIKOJOTHYCCKON KYJIBTYPhI, MOHUMAHUEM BIUSHUS
COIMAJIEHO-DKOHOMHYECKHUX TPOIECCOB Ha COCTOSHUE NMPHUPOJHON M COIMAIBHOMN
Cpelmbl, OCO3HAaHWEM TJIOOAJBLHOTO  XapaKTepa JKOJOTHYECKUX  MPoOJeMm;
OpUEHTaIMeld Ha TPHUMCEHEHUE MaTeMaTHYCCKUX 3HAHWUU JUIA pEIICHHS 3a1ad B
00J1aCTH  OKpY)KAroIIeH Ccpepl, IUIAHUPOBAHHUS ITOCTYIIKOB U  OIEGHKH WX
BO3MOXXHBIX TIOCIICJICTBUH ISl OKPY>KAFOIICH CPeIbI.

IleHHOCTH HAYYHOT O IO3HAHMS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHsI HAayKH W  OOIICCTBEHHOW  MPaKTUKH, TOHUMaHUEM
MaTEMaTUYCCKOM HAyKd Kak cQepbl YeTOBCYCCKOW JCATCIBHOCTH, JTAIlloB ¢
pPa3BUTHS M 3HAYUMOCTH JUUIS Pa3BUTHS IIUBUJIW3AIMH, OBJIAJICHUEM S3BIKOM
MaTEMaTUKA M MaTEeMaTUYECKOW KYJIbTYpOH KaK CPEJCTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 M HCCIICIOBATCIIBCKYIO JCATCIBHOCTD
WHIAWBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4e€OHOTO MpeameTa
«MaremaTuka» XapaKTePU3YHOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHBIMU  O0CUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUsAMU, YHUBEPCANbHBIMU Pe2YTAMUBHBIMU 0eUCMBUAMU.

1. VHueepcanvnvie  noznasamenvuwvle  Oelicmeus, obecneyusaom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYeccos ooyuanwuxcsa (oceoeHue
Memo008  NO3HAHUA  OKpYJcaroweeo  mMupa,  HpuMeHeHue  J102UYecKUx,

Ucce008amenbCKux onepayull, ymenutl pabomams ¢ ungopmayueti).

ba3oBble JJoruuecKkune AeMCTBHUSA:

e BBISIBIITh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKK MAaTEMaTHUYECKUX
0OBEKTOB, TOHATHH, OTHOIICHHH MEXIY IOHATHAMU, (OPMYIUPOBATH
ONpENICJICHUS]  MOHSATHM; yCTAHABIMBATH  CYIIECTBEHHBIA  MPU3HAK
KJIacCH(UKAIIMK, OCHOBAHUS 11 OOOOIIEHWS W CpPaBHCHUS, KPHUTCPHUH
MPOBOJIMMOTO aHAIN3a;

e BOCHpPHHUMATH, (GOPMYIUpPOBATh W  NPEOOPa3OBBIBATh  CYXKICHHUS:
YTBEPJUTEbHBIE W OTPHUIATENIbHBIE, €IWHUYHBbIC, YacCTHbIE W OOIIuE;
YCJIOBHBIE;

e BBISIBIATH  MaT€MaTHYECKHE  3aKOHOMEPHOCTH, B3aMMOCBSI3M U
NnpoTuBOpeurss B (pakTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSIX;



npeajiaraTb ~ KpUTEpUUM Ui BBISIBJIEHHUA  3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

e JleNaTh BBIBOJABI C HUCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOUEHHUM, YMO3aKIIOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAUBATh apryMEHTAIIMIO,
OPUBOJIUTH TPUMEPHl M KOHTPHIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJbL;

e BBIOMpaATH crnoco0d peuieHUs yd4eOHOHM 3anayuu (CpaBHHUBATh HECKOJIBKO
BapUMaHTOB pelIeHHs, BbhIOMpaTh HauOosee MOAXOAAIIMN ¢ y4€ToMm
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeJbcKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIEIOBATEIbCKANA MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOUIME MPOTHBOpEYne, Mnpodiemy,
yCTaHABIMBaTh  HCKOMOE W  JaHHOe, (OpMUPOBATh  TUIIOTE3Y,
apryMeHTHUPOBATh CBOIO MO3UIIMIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHWIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
0o0BbEKTa, SBJIEHUSA, IMPOLECCa, BBIABICHUIO 3aBUCHUMOCTEN  MEXIy
00BEKTaMHU, SIBIICHUSIMU, IIPOIIECCAMU;

e CaMOCTOSITENBHO (HPOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 pe3ysbTaTaM
NPOBEAEHHOTO HAOJIIOJICHUS, UCCIIEOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
HOJIyYEHHBIX PE3YJIbTAaTOB, BBIBOAOB U 000OIIEHUI];

e IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IpOLEcCa, a TAaKKE BBIJIIBUraTh
IPEIIOJI0KEHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

e BBUIBIATH JAeUUNTH MHYOpPMALMK, JaHHBIX, HEOOXOAUMBIX NJIsi OTBETA
Ha BOIIPOC U JUJIS pelIeHUs 3a/1auH;

e BbBIOMpaTh HMHPOPMAIMIO U3  HCTOYHMKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM IpEICTaBICHHUS,

e CTPYKTYypUpPOBaTh MH(POPMAIUIO, MPEJCTABIATh €€ B pazInyHbIX (Hopmax,
WILTIOCTPUPOBATH IPapUUECKH;

e OLICHUBATH HaAEXKHOCTD uHpOpMaIuU 1o CaMOCTOSITEIIBHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2.  VHueepcanvHvle  KOMMYHUKamueHwvle Oelicmeus, obecneduugarom

chpopMUpoOBaAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOWUXCA.

Oomenne:



BOCHPUHMMATh W (OPMYIHpPOBaTH CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LIETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJly pELICHHMS 3a/1a4l, KOMMEHTHPOBATD ITOJYyYECHHbBIN PE3YJIbTaT;

B X0JIe 00CYXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npo0OsieMbl, periaeMoi 3a1auu, BbICKA3bIBATh UAECH, HALIEJICHHBIE HA TIOUCK
pElIEHNs; COMNOCTABIATH CBOM CYXKIECHUS C CYXICHUAMH JPYTUX
YYAaCTHUKOB JHAJIOra, OOHapYy>XMBaTh pa3JIMuME€ U CXOJICTBO IMO3ULIMH; B
KOppeKTHOU (hopme hopMynHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHHUS;

e TMPEACTaBIISITh  pE3yJbTaThl  PEHICHUS  3aJayd,  DIKCIECPUMEHTA,
UCCJIEJIOBAHUsA,  MPOEKTa,  CaMOCTOATENbHO  BhIOUpaTh  (opmar
BBICTYTUICHUS ¢ YUE€TOM 3aja4 MPe3eHTAIUN U OCOOCHHOCTEHN ayIUTOPHHU.

CoTpyaHu4ecTBo:

e TOHMMATh W  MCIHOJB30BATh  MPEUMYIIECTBA  KOMaHJIHOMU u

3.

WHAVUBUAYATHLHON paOOTHI IPU PEIICHUH YYCOHBIX 3aja4; IPUHUMATH 1ETh
COBMECTHOM JCATEIBHOCTH, TUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThl, pactpenensiTh BUABI paboT, TOTOBapuBaTHCS, 00CYKIaTh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJCH;
y4acTBOBATh B TPYMNIOBBIX opMax paboThl (00CYXIeHHs, 0OMEH MHECHH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBHIMOIHATH CBOIO YacTh pabOTHI H
KOOPJMHUPOBATh CBOM JEHUCTBUS C JPYTMMH WIEHAMH KOMaH]IBI;
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmausl, obecneuusaiom

Gopmuposanue CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB IUUHOCTU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peICHHS
C Y4ETOM MMEIOIIUXCS PECYPCOB H COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHU ¢ YIETOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH II03HABATECIIBHOW pedieKCHH KaK OCO3HAHHUS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIAJETh CIIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJIS Iporiecca M
pe3ysbTaTa pelieHus MaTeEMaTUIEeCKON 3a/1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IMPH PEIICHUH
3aJlaul, BHOCUTh KOPPEKTHUBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAWICHHBIX OIMOOK, BBISBICHHBIX TPYIHOCTEH;



e OLCHUBAaTh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKECHMSI WIM HENOCTHXKEHUS PE3YyJbTAaTOB JEITENbHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUSIMU: TOUKA, MIPSIMasi, INIOCKOCTh.

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

OnepupoBaTh MOHATUSMH: MTAPATIICIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccupunmpoBats B3aMHOE PACHONOKEHUE MPSMBIX M TUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: JABYI'PAHHBIM Yyroyi, TPaHU JBYTPAHHOTO YTIJIa,
pedpo ABYrpaHHOTO YIJjla; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHUSAMU: MHOTOTPAHHUK, BBINYKIBIA ¢ HEBBIMTYKIIbIN
MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTPAaHHHUKA, TPABUWIIbHBIA MHOTOT'PAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOIPAHHHUKOB (MHMpaMuia; MpHU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumnes, Kyo).

KnaccuduimpoBate ~ MHOTOTpaHHUKH, BbIOMpas  OCHOBAaHMS  JUJIS
knaccuukauy  (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKW, TMPABUIbHbBIC
MHOTOTPAaHHUKH; MPSAMbIC U HAKJIOHHBIE TTPU3MBI, TTapaJUICIICIIUIIC b ).

OnepupoBaTh MOHATUSMU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OODBICHATH MPUHIIUITBI TOCTPOCHUS CEYEHUH, UCTIONB3YSI METOJT CIEOB.

Ctpoutrh ceueHUST MHOTOTPAHHHKOB METOJOM  CJIEIOB, BBHITIOJNHATH
(BBIHOCHBIC) TIIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYP: BHI
CBepxy, COOKY, CHH3Y.

PemaTe 3a1aun Ha HAXOXKJACHHE TEOMETPUIECKUX BEJIUYHMH MO0 00pa3liaM WIH
aNropuT™MaM, NPHUMEHSS HW3BECTHBIE AHAJIUTHUYECKHE METOABbl NPH PEHICHUU
CTaHJAPTHBIX MATEMATUYECKUX 3a]a4 HA BBIUMCICHHE PACCTOSIHUU MEXKIY ABYMSI
TOYKaMH, OT TOYKH JO TMPsAMOW, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU.

Pemiath 3amaun Ha HAXOXKJAEHUE TEOMETPUUECKUX BEJIMYMH MO 00pa3laM Wiu
aNropuT™MaM, NPUMEHSAS] HW3BECTHbIE AaHAJUTUYECKHE METOJbl MpPU PELICHUU
CTAaHJApPTHBIX MAaTEMAaTHYECKUX 3ajlad Ha  BBIYMCIEHUE YIJIOB  MEXIY
CKpPCIMBAIOUIMUMHUCS  MOPSIMBIMU, MEXAY MPSIMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.



Boruncnsath 00bEMBI U TUIOMIAIA TMOBEPXHOCTE MHOTOTPAHHUKOB (MIpU3Ma,
nupamMpa) ¢ MOpUMEHEHUeM (OpMyJ; BBIYUCIATH COOTHOLIEHUS MEXIY
IUIOLAASIMU TOBEPXHOCTEH, 00BEMaMU MOA0OHBIX MHOTOTPAHHUKOB.

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

W3Bnekatp, mnpeoOpa3oBbIBaTh U HMHTEPIPETHUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MpeACTaBICHHYIO Ha 4YepTekax U
PUCYHKaX.

[IpumensaTy reomerpuueckue (akThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAralolUX HECKOJIBKO Iar0B PELICHUs, €CJIA YCIOBUs IPUMEHECHUS
3aJlaHbl B IBHOM (hopme.

[IpuMeHAT, mpocTEdIIMEe  MPOrpaMMHBIE  CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoaUTE mHpHUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEHW B MPUPOJLE H
YKU3HU, PacIO3HABaTh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IMOJNy4YEHHbIE 3HAHUS Ha IPAKTUKE: aHAIM3UPOBATH PEAIbHBIE
CUTyallud W TPUMEHATb HW3YYEHHBIE IOHATHUS B MPOLIECCE IOMCKA PELICHUS
MaTEeMaTU4YeCKu CcHOpMyIUpPOBAaHHON MTPOOIEMBbI, MOJEIUPOBATH peanbHbIC
CUTyallUM Ha $fA3bIKE T'E€OMETPUM, MCCIENOBaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, anmnapara anreOpsl; penaTh
[IPAKTUYECKUE 3a71a4l, CBSI3aHHbBIC C HAXOXKICHUEM I'€OMETPUYECKUX BEJIUYHH.

11 KIIACC

OnepupoBaTh MOHATHAMU: NWJIMHIPUYECKAass MOBEPXHOCTh, OOpa3yrolue
IIMHJIPUYECKON  TMOBEPXHOCTH;,  MWJIMHIP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolue KOHHYeCKON OBEPXHOCTH, KOHYC; c(heprudecKkas MoBEPXHOCTb.

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

OOBICHATH CLIOCOOBI TTOJTYYSHUS TEJ BpaI[CHUS.

KnaccudummpoBats B3aiMHOE pacnoyiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Beraucnsate  00BEMBI W TUIOMIANM  TOBEPXHOCTEH TN  BpalieHus,
T€OMETPUYECKUX TEJl C TPUMEHEHHEM (OPMYII.

OnepupoBaTh TOHITHSIMHU: MHOTOTPAaHHUK, BIHUCAaHHBIH B chepy u
OMMMCAaHHBIA OKOJIO cdephl; chepa, BOUCAHHASS B MHOTOTPAHHHUK WA TEJO
BpAIICHMSI.

BBIYUCISATE COOTHOMICHUS MEXIY IUIOMIAJSMU MMOBEPXHOCTEH M 00BEMaMU
MOAOOHBIX TEJl.



N3o0paxate u3zyyaeMble (QUTYpbl OT PYKA M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILICHHUS.

N3Bnekarb, HHTEPHPETUPOBATH M MPEOOPa30BBIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHITUEM BEKTOP B TPOCTPAHCTRBE.

BbINOJHATE JIEUCTBHUS CIOXKEHUS BEKTOPOB, BBIUUTAHUA BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKCJIO, OOBSICHSATh, KAKUMH CBOMCTBaMHU OHH 00J1aal0T.

[IpuMeHATh TpaBUIIO NMapANIIEICIUIENA.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPJUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, Yrod MEXIY
BEKTOpaMH, CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHbIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIpHOE TMPOU3BEACHUE, paCKIaJbIBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3anaBaTh IJIOCKOCTh YPABHEHHEM B JIEKapPTOBOM CHCTEME KOOPIHMHAT.

[IpumensaTe reomeTpuueckue QakTbl [JIs PEUICHUs CTePEeOMETPUUECKHUX
3a/1a4, TPEANOJIaralollinX HECKOJIbKO IaroB PELIECHHUs], €CIIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

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

Pemlatp 3agaum Ha [I0Ka3aTeNbCTBO MATEMAaTHYECKUX OTHOUIEHUH U
HaX0XJICHHE T€OMETPUUECKUX BEJIMYHMH 10 00pa3liaM WIHM aifTOpUTMaM, IPUMEHSS
U3BECTHBIE METO/bI IIPU PEIICHUU CTAHJAPTHBIX MAaTEMATUYECKUX 3a]1a4.

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

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

[IprMeHATh MOJNyYEHHBIE 3HAHWSA Ha IMPAKTHKE: aHAIM3UPOBATH PEAIbHBIE
CUTyallUM W IMPUMEHATh W3YUYCHHBIE IOHATHS B NPOLECCE MOUCKA PEIICHUS
MaTeMaTU4ecKd CPOPMYIHPOBAHHON TPOOJIEMBI, MOJEIUPOBATH pEaTbHBIC
CUTyallUM Ha $f3bIKE TE€OMETPHUM, HCCIENOBaTh IIOCTPOCHHBIE MOJAEIU C
MCITOJIb30BAaHUEM T€OMETPUICCKUX TIOHSITHI U TEOpeM, armapaTa aireophl; pemarhb
MMPAKTUUYECKUE 3a]1a4l, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoibubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchbl
1 BBejienne B crepeoMeTpHIo 10 hitps://vesh.edu.ru
A P P https://ege.sdamgia.ru
) [TpsiMbIe ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 https://resh.edu.ru
[MapanienbHOCTh MPAMBIX U TJIOCKOCTEH https://ege.sdamgia.ru
3 [MeprieH MK YIAPHOCTD MPSIMBIX U 12 https://resh.edu.ru
TUIOCKOCTEH https://ege.sdamgia.ru
https://resh.edu.ru
4 VYTB1 MEXIy TPSIMBIMH | TUIOCKOCTSIMHU 10 1 i
https://ege.sdamgia.ru
5 MHOTrorpaHHuKu 11 1 https://reSh'Edu'ru.
https://ege.sdamgia.ru
6 OO6BEMBI MHOTOIPAHHUKOB 9 1 https.//resh.edu.ru.
https://ege.sdamgia.ru
7 [ToBTOpEHME: CEUCHMSI, PACCTOSTHUS U YIJIbI 4 1 https//resh.edul.ru
P ) P " https://ege.sdamgia.ru
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 5 0
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11 KVIACC

KoJsmuecTBo 4acos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
https://resh.edu.ru
1 T 12 .
©J1a Bpattenis https://ege.sdamgia.ru
) OBLEMLL e 5 1 https://resh.edu.ru_
https://ege.sdamgia.ru
3 BekTopbl U KOOPIMHATHI B MPOCTPAHCTBE 10 1 https://resh.edu.ru
p P poctp https://ege.sdamgia.ru
4 IToBTOpEHue, 0600IIEHHE, 7 1 https://resh.edu.ru
cucTeMaTH3alus 3HaHUI https://ege.sdamgia.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0



https://resh.edu.ru/
https://ege.sdamgia.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
https://ege.sdamgia.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/m Bcero u3yuyeHHsi | oGpa3oBaTejbHbIE
padoThI padoTsbI
pecypchl
OCHOBHBIE TIOHSATHS CTEPEOMETPHHU:
TOYKa, TPsAMasi, MI0CKOCTD,
1 npoctpancTBo. [IpaBuia n3o0paxeHus 1 https://resh.edu.ru
Ha PUCYHKaX: H300pakeHHS TIIOCKOCTEH, https://ege.sdamgia.ru
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CEepeIHbI OTPE3Ka
5 [ToHsITHSA: TepeceKaroIIrecs TIOCKOCTH, 1 https://resh.edu.ru
MepeceKaroIInuecs MpsAaMasi i INI0OCKOCTh https://ege.sdamgia.ru
3 [ToHsITHSA: TepeceKaroIIrecs TIOCKOCTH, 1 https://resh.edu.ru
MepeCceKaroIIUecs MpsAMas M INIOCKOCTh https://ege.sdamgia.ru
3HAKOMCTBO C MHOTOTPaHHUKAMH,
P https://resh.edu.ru
4 n300pakeHue MHOTOTPAaHHUKOB Ha 1 .
https://ege.sdamgia.ru
PHCYHKaX, Ha MPOEKIIHOHHBIX YEPTEKAX
HauanbHble cBefieHUs 0 KyOe U
5 AcH? Y 1 https://resh.edu.ru
MUpaMKJIC, UX Pa3BEPTKU U MOJICITH. :
panu pasBep A https://ege.sdamgia.ru
CeueHHss MHOTOTPaHHHUKOB
HauanbHbIe cBefieHUs 0 KyOe U
6 . Y 1 https://resh.edu.ru
MUpaMuzie, X pa3BEPTKU U MOJICITH. .
panui pasBep A https://ege.sdamgia.ru
CeveHus: MHOTOTPaHHUKOB
7 [TonsiTHEe 00 aKCHOMaTUYECKOM 1 https://resh.edu.ru
MOCTPOCHUH CTEPEOMETPUH: AKCUOMBI https://ege.sdamgia.ru
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CTEPEOMETPUHU U CIIEICTBUSA U3 HUX

TTonaTue 00 aKCMOMATUYECKOM

https://resh.edu.ru

8 IIOCTPOCHUHU CTCPCOMCTPUN. aKCHUOMBI .
p p P https://ege.sdamgia.ru
CTEPEOMETPHUU U CIIEICTBUS U3 HUX
ITousTHEe 00 aKCHOMATHYECKOM
9 IIOCTPOEHUH CTEPEOMETPUHN: AKCHOMBI https://resh.edu.ru
P p PHI: https://ege.sdamgia.ru
CTEPEOMETPHUU U CIIEICTBUS U3 HUX
TTouarre 00 akCHOMaTHYECKOM
10 MOCTPOEHUM CTEPEOMETPUU; AKCUOMBI https: /resh.edu.ru
P P PHH: https://ege.sdamgia.ru
CTEPEOMETPHU U CIICICTBUS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B
11 MPOCTPAHCTBE: TIEPECEKArONIUec, https://resh.edu.ru
napasuie/IbHbIE U CKPEIIUBAIOIIHECS https://ege.sdamgia.ru
MPSIMBIC
[TapannenbHOCTh MPSAMBIX U TIJIOCKOCTEH
12 B IIPOCTPAHCTBE: MapajliC/IbHbIEC TIPSIMbIE https://resh.edu.ru
B IIPOCTPAHCTBE; MapaICIbHOCTh TPEX https://ege.sdamgia.ru
MPSIMBIX
ITapamnensHOCTE OPSIMBIX U INIOCKOCTEN
13 P Hp https://resh.edu.ru
B IIpOCTpaHCTBE: [lapanienbHoCTh .
p “p p https://ege.sdamgia.ru
MPSIMOM U TUTOCKOCTH
https://resh.edu.ru
14 VYTIIbl ¢ COHANPABICHHBIMH CTOPOHAMH .
https://ege.sdamgia.ru
15 v https://resh.edu.ru
rOJI MEeXIY MPSIMBIMHU B IIPOCTPAHCTBE .
Ay Hp pocTp https://ege.sdamgia.ru
16 v https://resh.edu.ru
roJI MEeXIY NPSIMBIMH B IIPOCTPAHCTBE i
Ay TP pocTp https://ege.sdamgia.ru
17 [TapannenbHOCTb TUIOCKOCTE: https://resh.edu.ru
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mapaJljICJIbHBIC IJIOCKOCTHU

https://ege.sdamgia.ru

https://resh.edu.ru

18 CBoiicTBa apauIeIbHBIX MIOCKOCTEH .
https://ege.sdamgia.ru
[Ipocreiimre npocTpaHCTBEHHbBIE
19 ¢>1]E1)rypm Ha HJIOIZ:KOCI’)H/I: TeTpa’ap, Kyo https://resh.edu.ru_
O https://ege.sdamgia.ru
napasuIesIeuIe/T
. https://resh.edu.ru
20 [Toctpoenue ceuenuit .
https://ege.sdamgia.ru
21 ITocTpoeHune ceyeHwit https://resh.edu.ru_
https://ege.sdamgia.ru
KoutponbHas pabora no teme "lIpsmbie
22 Y TJIOCKOCTH B TIPOCTPAHCTBE.
[TapannensHOCTh NPSIMBIX U IIOCKOCTEMR"
[lepneHUKyYISIPHOCTD NPSAMON U
23 HJI(];)CKO(;I”lfPli}ll'le;)HeHI[I/IKyiﬂpHHe IPSIMBIE https://resh.edu.ru.
https://ege.sdamgia.ru
B IIPOCTPAHCTBE
24 IIpsiMbIe mapauieabHbIC 1 https://resh.edu.ru
MEPIEHINKYIAPHBIC K IIIOCKOCTH https://ege.sdamgia.ru
o5 IIpsiMbIe mapajuieabHbIC 1 https://resh.edu.ru
MEePICHUKYIISAPHBIE K MIIOCKOCTH https://ege.sdamgia.ru
26 [Tpu3HaK MeprHeHIUKYIAPHOCTH MPSIMOM https://resh.edu.ru
H IJIOCKOCTH https://ege.sdamgia.ru
97 [Tpu3Hak NepneHUKYISPHOCTH MPSIMON https://resh.edu.ru
U TIJIOCKOCTH https://ege.sdamgia.ru
)8 Teopema o npsIMOit EPIICHIUKYIISIPHOM https://resh.edu.ru
IUIOCKOCTH https://ege.sdamgia.ru
29 Teopema o npsMOit IepHeHTUKYIISIPHOM https://resh.edu.ru

IIIIOCKOCTH

https://ege.sdamgia.ru
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Teopema o npsIMOM NTEPIEHIUKYIIPHON

https://resh.edu.ru

30 i
IUIOCKOCTH https://ege.sdamgia.ru
IeprieHaUKyIIAp U HAKIOHHBIE:

DIICHIMICYIAD https://resh.edu.ru
31 pPacCcTOSIHUE OT TOYKH JI0 IJIOCKOCTH, i
. https://ege.sdamgia.ru
PacCTOSHKE OT MPSIMOH JI0 THIOCKOCTH
IeprieHUKyIIAp U HAKIOHHBIE:

32 anCTOSIiI/ICYOT 20111(1/1 0 IIOCKOCTH https://resh.edu.iu
p f[ ’ https://ege.sdamgia.ru
PacCTOSHHUE OT MPSAMOM 10 TJIOCKOCTH
IeprieHUKyIAp ¥ HAKIOHHBIE:

PTICHMICYIAD https://resh.edu.ru
33 paccTOSIHHE OT TOYKH JI0 IJIOCKOCTH, i
g https://ege.sdamgia.ru
PacCTOSHKE OT MPSIMOH JI0 THIOCKOCTH
IepreHAuKyIsp U HAKIIOHHEIE:

34 aCPCTo;IiI/Ie}IOT "P;O‘IKI/I 0 TUTOCKOCTH hilps://resh.edu.ru
P il ’ https://ege.sdamgia.ru
paccTostHUE OT MPSIMOH JI0 TUTOCKOCTH

35 VYTiBl B IPOCTPAHCTBE: YTOJI MEXKTY https://resh.edu.ru
MPSIMO# M TUTOCKOCTHIO https://ege.sdamgia.ru

36 JIByrpaHHbIi yroJl, THHEHHBIH YOI https://resh.edu.ru
JBYIPAHHOTO yriia https://ege.sdamgia.ru

37 JIByrpaHHbIi yroJl, THHEHHBIH YT oI https://resh.edu.ru
JIBYTPAHHOTO YTJja https://ege.sdamgia.ru
IepneHuKyISpHOCTD IIOCKOCTEH:

38 i} I/II)3HaIf[ neynei UKYJISIPHOCTH JIB https://resh.edu.u

P “p AP ABYX https://ege.sdamgia.ru
IJIOCKOCTEHN
IepreHAUKYIAPHOCTD MJI0CKOCTEH:
39 PHEHIHRYLIP https://resh.edu.ru
MIPU3HAK IEPIIEHIUKYIAPHOCTH JIB .
pHs evp CHAMICYIAPHOCTH ABYX https://ege.sdamgia.ru
IIOCKOCTEM

40 [leprieHAUKYIAPHOCTD MJIOCKOCTEH: https://resh.edu.ru

MIPU3HAK NEPIEHANKYISIPHOCTH JIBYX

https://ege.sdamgia.ru
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IJIOCKOCTEN

https://resh.edu.ru

41 Teopema o TpEX nepreHIUKYISIpax hitos:/ede.sdamaia.ru
42 Teopema o TpEX mepHCHIUKYIIAPAX https://resh.edu.ru_
https://ege.sdamgia.ru
43 Teopema 0 TPEX MEPIIEHANKYISPax https://resh.edu.ru_
https://ege.sdamgia.ru

KonTtponbHas pabota no temam
"[leprieHIMKYASIPHOCTD IPSIMBIX U

44 mrockocTen" n "Yriasl MeX Iy NpSIMbIMHU
U TUIOCKOCTSIMH"
[MToHsITHE MHOTOTPaHHKUKA, OCHOBHBIC

45 3JIEMEHTHI MHOTOTPAHHHUKA, BBITYKJIBIC https://resh.edu.ru
HEBBIMYKIIbIE MHOTOIPaHHHUKH, Pa3BEPTKA https://ege.sdamgia.ru
MHOTOTPaHHHUKA
[Tpu3ma: n-yrojbHas Ipu3Ma; rpaHu |

46 OCHOBaHHS IPU3MBI; IIpsIMast U https://resh.edu.ru
HaAKJIOHHAs [IPU3MbI; OOKOBast U IMOJIHASL https://ege.sdamgia.ru
MOBEPXHOCTh TPH3MBI

47 [Mapastenenurne/, TPsIMOYTOJIbHBIN https://resh.edu.ru
napasuieJIeIuIe] U €ro CBOUCTBA https://ege.sdamgia.ru
[Mupamua: n-yrojpHas MUpaMuia, [PaHu

48 1 OCHOBAHHUE MHPaMHUIBI; OOKOBAs U https://resh.edu.ru
TIOJIHASI TIOBEPXHOCTH MMUPAMHUIBI; https://ege.sdamgia.ru
NpaBUIIbHAS U yCeUEHHAS TMpaMUIa
[TpaBuIIbHBIE MHOTOTPAHHUKH: TIOHATHE https://resh.edu.ru

49 IIPaBUJIBHOTO MHOT'OTPaHHHUKA;

IpaBHJIbHAA IIpHU3Ma U IpaBHUJIbHAA

https://ege.sdamgia.ru
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MIAPAaMHU/JIA; IPaBUIIbHAS TPEYrOJIbHAS
NUpaMua ¥ MIPaBHIBHBIN TETPasip; Kyo

[IpencraBnenue o nNpaBUILHBIX

https://resh.edu.ru

50 MHOTOTpaHHUKAX: OKTAdp, OACKadIp 1 https://eqe.sdamaia.ru
HKOCAdIP.
CuMMeTpHs B TIPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIILHO TOYKH, ITPSMOM, httos://resh.edu.ru
o1 IJIOCKOCTHU. DJIEMEHTBl CHMMETPUH B .
https://ege.sdamgia.ru
MUpaMuJax, mapaiesenuneaax,
MIPaBWIJIBHBIX MHOTOTPaHHHKAX
Beruncnenue 3jeMeHTOR
52 MHOTOTPaHHUKOB: pEOpa, THaroHau, https://resh.edu.ru_
https://ege.sdamgia.ru
YTJIBI
[Tmomaas 60KOBOM OBEPXHOCTH H
53 MTOJTHOM TIOBEPXHOCTH MIPSIMOM MTPHU3MBI, https://resh.edu.ru
IUTOIIA b OCHOBAHHIA, TEOpEMa O https://ege.sdamgia.ru
OOKOBO MOBEPXHOCTH MPSIMON TPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
54 MMOBEPXHOCTH IPABUIIBHOM TUPAMUJIBI, https://resh.edu.ru
TEOpeMa O IUIoIaa OOKOBOM https://ege.sdamgia.ru
MOBEPXHOCTU YCEYEHHOU MTUPAMU/IBI
55 KonTtponbHas paboTa 1o reme
"MHuororpaHHuku"
56 [MousTe 06 00BEME httpS:/lrESh'Edu'ru.
https://ege.sdamgia.ru
) https://resh.edu.ru
> OObEm mupamme! https://ege.sdamgia.ru
58 O0BEM TUpaMHUIBI https://resh.edu.ru
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https://ege.sdamgia.ru

https://resh.edu.ru

>9 OOBEM mHpaMi et https://ege.sdamgia.ru
.. https://resh.edu.ru
60 OObEM mHpamh el https://ege.sdamgia.ru
61 OGbEM mpH3MBI https:// resh.edu.ru_
https://ege.sdamgia.ru
62 OGbEM mpH3MBI https://resh.edu.ru_
https://ege.sdamgia.ru
, https://resh.edu.ru
63 OObEm mpi3MbI https://ege.sdamgia.ru
64 KontponsHas padora no reme "OObEMBI
MHOTOI'PaHHUKOB"
[ToBTOpEeHmE, 0600IIIEHNE
65 cucremMaruzarus 3Hanui. [locrpoenue
CCUCHHII B MHOTOT'PaHHHKE
[ToBTOpEeHME, 0600IICHNE
crcTeMaTH3alus 3HaHUi. Beraucienue
66 PaCCTOSIHHIA: MEX/Ty IBYMSI TOYKaMH, OT
TOYKH JI0 MPSMOU, OT TOYKH 0
TUIOCKOCTH, MEX/Ty CKPEIIHBAFOIIUMUCS
MPSIMBIMH
67 Hroropas koHTposIbHas paboTa
[ToBTOpenue, o0oOIIEeHNE
cUcTeMaTu3alys 3HaHui. Beruucnenue
68 YIJI0B: MEKY CKPEIUBAIOIIUMUCS

MPSIMBIMH, MEXTY IPSIMON U
IJIOCKOCTBIO, IBYTPaHHBIX YTJIOB, YTJIOB
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MCKAY IJIOCKOCTAMHU

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME

68




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
ara uugpoBbie
Nen/m | Tema ypoka Konrtpoabubie | IlpakTnueckue A op
Bcero u3yuyeHHsi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl

1 Cdepa u map: HeHTp, paaUyC, AMAMETP; 1 https://resh.edu.ru
UIONIA/Ib TIOBEPXHOCTH Chephl https://ege.sdamgia.ru
B3anmHoe pacnionoxenue chepsl 1

P dep https://resh.edu.ru
2 IUIOCKOCTH; KacaTeJIbHas INIOCKOCTh K 1 .
https://ege.sdamgia.ru
chepe; iomaas cheps

3 N3o0paxenue cdepsl, mapa Ha 1 https://resh.edu.ru
mwiockoctu. CeueHus mapa https://ege.sdamgia.ru
[unmuaapudeckas TOBEPXHOCTH,

4 00pasyroIire HUIHHAPHICCKOM 1 https://resh.edu.ru
MMOBEPXHOCTH, OCh IIUIMHAPHUECKOM https://ege.sdamgia.ru
MMOBEPXHOCTH
Hunmuuap: ocHOBaHUS M OOKOBast

5 [MOBEPXHOCTh, 00pa3yroIas 1 0Ch; 1 https://resh.edu.ru
IUIOIIAAb OOKOBOM M MOJIHOMN https://ege.sdamgia.ru
MMOBEPXHOCTH
N300pakeHne muiimHapa Ha
IIOCKOCTH. Pa3BépTka nunuaapa.

5 . p ( I ap . https://resh.edu.ru

€UeHUS IIMIUHIPA (TUI0CKOCTHIO, .
H N P . https://ege.sdamgia.ru
napajuieIbHOW WIN TIePIICHIUKYIISIPHOM
OCH LIMJIHH]IPA)

7 Konunueckast IoBepXHOCTb, 1 https://resh.edu.ru

oOpa3ymoire KOHUIeCKOH https://ege.sdamgia.ru
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IMOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHue u BepvHa,

https://resh.edu.ru

8 o0pa3 asg ¥ OCb; IUIoIIags OOKOBOM X
P ymum Had https://ege.sdamgia.ru
H I1I0JJHOHN HOBerHOCTI/I
Yceué 1 KOHYyC: 00pa3 €
FICHHDI KoMy DasYIOMHe https://resh.edu.ru
9 BBICOTA; OCHOBAHUS H OOKOBas .
https://ege.sdamgia.ru
TIOBEPXHOCTh
N300parkeHne KoHyca Ha MII0CKOCTH.
PasBéprka xonyca. Ceue oHyca

10 ( ECPZI: I;)Hya . : HH;K Y https://resh.edu.ru

TITIJIIOCKOCTBH II JICJIBHOU i

- 11ap https://ege.sdamgia.ru
OCHOBAHMIO, U IJIOCKOCTBIO,
MPOXOIAIIEH Yepe3 BEpPIINHY)

1 KomOuHaIus te BpalieHus u https://resh.edu.ru
MHOTOTPaHHUKOB https://ege.sdamgia.ru
Mpmuororpa omuca 1 OKOJIO

12| ciepas: eps, macamnans httpsi/resh.edu.ru

peh pa, https://ege.sdamgia.ru
MHOTOTPAaHHUK WM B TEJIO BPAIICHUS

13 ITousaTtue 06 06béMe. OCHOBHEBIE https://resh.edu.ru
CBOMCTBA 0OBEMOB TEJI https://ege.sdamgia.ru

14 O0BEM HIIIMHAPA, KOHYCA https://resh.edu.u

I Apa, y https://ege.sdamgia.ru
https://resh.edu.ru

15 O0BEM mapa u wiomaas chepsl )

P Az chep https://ege.sdamgia.ru
[TooOHBIE TENa B MPOCTPAHCTBE.
16 COOTHOIICHUS MEXTY TUIOIIAISIMHA https://resh.edu.ru

MOBEPXHOCTEH, 00bEMAMHK TTOTOOHBIX
TeN

https://ege.sdamgia.ru
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Kontponsnas padora o remam "Tena

17
Bpamienus" u "OO0beMbl Ten"
18 BekTop Ha MJI0CKOCTH U B https://resh.edu.ru
MPOCTPAHCTBE https://ege.sdamgia.ru
https://resh.edu.ru
19 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB i
https://ege.sdamgia.ru
https://resh.edu.ru
20 YMHOXeHHEe BEKTOpa Ha YHUCIIO .
https://ege.sdamgia.ru
Pasnoxenne BekTopa o Tpé
HORCHEE BEREOPE HO TheM https://resh.edu.ru
21 HEKOMIUTAHApHBIM BeKTopaMm. IIpaBuio .
https://ege.sdamgia.ru
napauiesienunea
Pemenne 3amay, cBs3a C
22 i I:IIMZII;IeHI/IquH ;;II/IHHT;:TBHIZ c Mtips://resh.edu.ru
P P 8 https://ege.sdamgia.ru
BEKTOpaMHU
[IpssMoyronpHas cucteMa Koo a
22 npoctpanersc. Kooparst nextopa. htps:/iresh du.u
Poctpal - ROOPA pa. https://ege.sdamgia.ru
[IpocTeiimue 3a7auu B KOOpAMHATAX
24 VYron mexay Bektopamu. CKaasipHOE https://resh.edu.ru
[IPOU3BEJICHUE BEKTOPOB https://ege.sdamgia.ru
o5 Bbrurciienne yriioB MExy MpSIMbIMU U https://resh.edu.ru
IUIOCKOCTSIMU https://ege.sdamgia.ru
26 KoopanHaTHO-BEKTOPHBII METO I IIPH https://resh.edu.ru
pEIIEHIH TEOMETPHYECKUX 3a1a4 https://ege.sdamgia.ru
KonTposnpHast pabora 1o teme
27 "BeKTOpel 1 KOOpAWHATHI B
npocTpaHcTae”
08 [ToBTOpEHue, 0600ImEeHNE U

cHCTeMaTH3aIys 3HaHU . OcHOBHBIC
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¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpEHUe, 0600MIICHNE U
cucreMaTu3anus 3HaHuii. OCHOBHbBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpEeHnue, 06o0IIEHNE U
cHCTeMaTH3aIMs 3HaHu|. 3a1a4un
TUIAHUMETPUHU B METOJIbI UX PEIICHUS

31

[ToBTOpEeHuE, 0600IIEHNE 1
cucTeMaTu3aIys 3HaHuHA. 3a1aun
TJIAHUMETPUHU U METOJIBI UX PEIICHUS

32

[ToBTOpEeHue, 0600IIeHNE 1
cucteMatu3anys 3HaHuil. OCHOBHEIE
¢urypsl, GhakTel, TEOPEMBI Kypca
CTEPEOMETPUH

33

Hrorosast koHTpoJIbHAs paboTa

34

[ToBTOpEHUE, 0000IICHUE U
cUCTeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




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

MaremMaTuka: anre6pa M Havdajla MaTCMAaTUYCCKOIo aHajinia, rcOMCTPH:.

I'eometpus. 10-11 knaccel. yueOHUK 1 001ieo0pa3oBaT. OpraHu3aui

:0a30BbIit 1 yray6s. ypoau / [JI.C. Atanacsia , B.®.byry3os, C.b.Kagomiies u

ap.],

- M. :Ilpocsemienne, 2019, - 255 c.: un. — (MI'Y — mikone), - ISBN 978-

09-027743-3.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

MaremaTtuka: anredpa 1 Hayalla MaTeMaTHYECKOTO aHaIN3a, TEOMETPHSI.
I'eomeTpus. 10-11 kmaccel. yueOHHK 111 00111€00pa30BaT. OpraHu3aIui
:0a30BeIil ¥ yriy0ma. ypoBuu / [JI.C. Atanacsan , B.®.byry308, C.b.Kagomiies
u ap.], - M. Ilpoceemenue, 2019, - 255 c.: w1, — (MI'Y — mkone), - ISBN 978-
09-027743-3.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET

Poccuiickas snexTponHas mikosna https://resh.edu.ru

MareMaTHueCKUE OJIMMITHAIBI U OJTUMITHATHBIC 3a1a49H, — [JICKTPOHHBIH
pecypc], — pexxum goctymna: http://www.zaba.ru.

MeTtoauka npenojgaBaHusi MaTEMATUKH — [3JIEKTPOHHBIN pecypc], —
pexum gocryma: http://methmath.chat.ru.

Peectp npumepHbIx 00111€00pa30BaTENBHBIX MPOTPAMM [AJIEKTPOHHBIN
pecypc], — pexxum goctyna: http://www.fgosreestr.ru.

[TyreBoguTens «B Mupe HayKu» IJis MIKOJBHUKOB [3JIE€KTPOHHBII
pecypc], — pexxuM goctyna: http://www.uic.ssu.samara.ru

DJIEKTPOHHAS XPECTOMATHS 110 METOAMKE MIPETOJaBaHUs MaTeMaTHKU
[ayIeKTpOHHBIN pecypc], — pexum goctyna: http://fmi.asf.ru.

OTKpBITHIN OaHK 3aaHul M0 MaTeMaTuke WWW.fipi.ru
@enepalbHblil HEHTP TECTUPOBAHUA WWW.rustest.ru
Pemmry EI'D https://ege.sdamgia.ru
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