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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro Kypca «l'eomerpusi» 06a30BOTO YpOBHS IS
oOyuaromuxcss 10 —11 ximaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa3oBaTEILHOTO CTaHapTa CPeAHEro 001Iero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPAJAMIMA POCCHUICKOTO 0O0pa3oBaHUS.
Peanu3zanusi mporpaMMbl 00eCrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUIsI CaMOPA3BUTHSI W HENPEPHIBHOIO 00pa30BaHMS,
LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMUYHOCTHOIO M IIO3HABATEIbHOTO Pa3BUTHS
JUYHOCTH 00YYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YyCIIOBJIEHA MPAKTUYECKOM 3HAUYUMOCTHIO METANpeIMETHBIX U
IPEeIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPHHM B HAMpPABICHWW JUYHOCTHOTO
pa3BuTHs O0O0ydaromuxcsi, (GopMuUpoBaHUS (YHKIUOHATHPHOM MaTeMaTHYECKON
IPaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHBIX AUCIHUILUIMH. Pa3BuTHe y 00ydaromuxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH M MPOUCXOXKICHUU T€OMETPUYECKHUX
abCTpakiHii, COOTHOIICHHH PEAIbHOTO0 M HWICAIBHOTO, XapaKTepe OTpaKeHUs
MAaTEMaTUYECKOM HAyKOM SBIICHUW U TMPOLECCOB pPEAIbHOTO MHPA, MECTE
TE€OMETPHUH B CUCTEME HayK U POJM MAaTEeMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalllUXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBiseTcs OOHUM M3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
obmiero oOpa3oBaHMs, Tak Kak oOOeCrnedYnBaeT BO3MOXKHOCTh H3YYEHHS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TyMaHUTaPHOM.

Jlornyeckoe MbllUIeHHE, (opMuUpyeMoe MpU HU3YYEHUH OOydaronuMucs
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJI€ pELICHUS TeOMETPHUYECKHX 3aJad, YMEHHE BBIABUTAaTh M OMPOBEPraTh
TUMOTE3bl HETOCPEICTBEHHO HCIIONB3YIOTCS MPHU PEHICHUH 3a/lad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHne OpueHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCeX 00NacTsIX AeSITeNbHOCTH uejoBeka. OpHeHTalnus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE €ro CcoluaibHOro ObiTus, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W AKTHBHOTO
npeoOpa3oBanus  JeHCTBUTENHLHOCTH. OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazaMu OOBEIMHAET pa3Hble BUABI y4eOHOM U TPYHOBOM JESITEIBbHOCTH,



ABIIAETCS. OJHMM W3 MPO(ECCHOHATBHO BAXKHBIX KAauyecTB, MO3TOMY aKTyaJlbHa
3amadya (QopMHupoBaHUs y OOYydYaIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOrO MBIIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTH [0 MHOTMM HaIlPaBJICHUSM.

[lens ocBoeHust mporpamMmbl yuyeOHOro kypca «l'eomerpusi» Ha 0a3z30BOM
ypoBHE 00yueHus — o0O01eo0pa3oBarebHOE U OOLIEKYJIbTYpPHOE pPAa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXKHOCTH  MpUOOpEeTeHuss U
WCIIOJB30BaHUsl CUCTEMATHYECKUX T'E€OMETPUYECKUX 3HAHUMM W JIEWCTBHU,
CHelM(PHUUHBIX T€OMETPUH, BOZMOKHOCTH YCHEIIHOT0 MPOJOJIKEHHsI 00pa30BaHUs
10 CIIELUAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIOIb30BAaHUEM F€OMETPHH.

[Iporpamma mno reomMeTpud Ha ©0a30BOM YpOBHE IIpeAHAa3HAUYeHa IS
0Oy4arommxcs CpeJHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAUYNUTEIBHBIX 3aTPyAHEHUI
Ha YpOBHE OCHOBHOTO 00miero obpazoBanus. Takum oOpazoMm, oOydarommecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTeMaTHUYECKHE YMEHMsI, CBS3aHHBIE
co crneuuukoil reoMeTpur M HEOOXOAUMBIE [UJISl >KM3HM B COBPEMEHHOM
obuiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3yUYWUTh I€OMETPUIO OoJee
riyOOKO, €ClM B JalIbHEHIIeM BO3HUKHET HEOOXOJAMMOCTh B T€OMETPUUYECKUX
3HAHUAX B IPOPECCUOHATBHON AESITENbHOCTH.

JlocTmkeHre 1elIu OCBOCHHS MpPOrpaMMbl OOECIEUMBAETCS pPELICHHEM
COOTBETCTBYIOIMX  3ajad. llpuopureTHeplMM 3ajayaMM  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBisitoTCs:

e (opMupoBaHue TpEeACTaBICHUS O TEOMETPUHM KaK 4YacTU MHUPOBOM
KYJbTYPhl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHue TpeACTaBICHUS O MHOTOTPAaHHMKAX W TeJlax BpalleHUs
KaK O BOXHEUIINX MATEMATUYECKUX MOJIEIISX, MO3BOJISIIOIINX OMUCHIBAThH
Y U3y4aTh Pa3HbIE SBJICHUS OKPYKAIOIIEr0 MUPA;

° Cl)OpMI/IpOBaHI/Ie YMCHHA paclio3HaBaTb Ha YCPTCKax, MOACIIX U B
p€ajlbHOM MUPC MHOTOI'PAaHHUKHU W TCJIa BPAICHH,

e OBJIQJICHHE METOJIAaMH DPEIICHUS 3a]ad Ha IMOCTPOCHHs Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (GopMHUpOBaHWE YMEHHS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOT'OIPaHHMKAX U TEJIaX BPALIECHUsI U UX OCHOBHBIMU CBOMCTBAaMU,;

e OBJIaJACHHC aJIropuTMamMu peHICHUA OCHOBHBIX THUIIOB 3aja4d,
@OpMHpOBaHHG YMCHUA IMPpOBOAUTD HCCJIOXKHBIC JOKa3aTCIbHBIC
pacCyKacHusls B XOAC PCHICHHUA CTCPCOMCTPUUYCCKHUX 3aJad KW 3aaad C
MMPAKTUICCKUM COACPKAHNUCM,



® DPA3BUTHUC HHTCIUJICKTYAJIbHBIX )41 TBOPUYCCKHUX CIIOCOOHOCTEH
O6yanOH_II/IXC$I, IM03HABaTEJILHOM AKTHUBHOCTH, HCCICA0BATCIbCKUX
YMeHHfI, KPUTUYIHOCTHU MBIIIJICHHAA,

e (opmupoBanue (byHKIIMOHATBHOMN rPaMOTHOCTH, pEJIEBAaHTHOMN
F€OMETPUHU: YMEHHE pPAclo3HaBaTh IMPOSBICHHUS T'€OMETPUYECKUX
MOHATUM, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHbIX KU3HEHHBIX
CUTyallUsX M MPU U3YUYEHUH JPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl U 3aKOHOMEpPHOCTEH, (OpMyIupoBaTh HX Ha A3BIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKHUE MOJIEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKUM amnmapaTr il pelieHUus] MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTIMYUTETFHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KYPC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3a7ay, pEIIaeMbIX HAa ypPOBHE
MHTYUTUBHOTO MO3HAHUSI, U ONpeea€HHbIM 00pa30M OpraHu3oBaHHasi padoTa Hajl
HUMH, YTO CHOCOOCTBYIOT pAa3BHTHUIO JIOTHUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JAJIbHEHIIEMY HU3YyYECHUIO ITPEIMETA.

[Ipeamoutenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOy OOy4YeHUsl, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MPaKTUYECKON JesATeNbHOCTU. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUMN Y
y4almuxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET pElIeHUs 3a4ad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB U  3a7a4y Ha  OMNEPUPOBAHUE
POCTPaHCTBEHHbIMU o0Opazamu. CoznaHue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O0Opa3oM — B YCIOBHUSX OTBJICYEHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOITHOTO COJIEPAKAHUS.

OcHoOBHbIE cozepikaTelbHble TUHUU Kypca «I'eomerpun» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U MJIOCKOCTHA B MIPOCTPAHCTBEY, «Tena BpamieHus»,
«BeKTopbl 1 KOOPJMHATHI B MIPOCTPAHCTBEY». DOPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrpenensercss HE TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO W IO TOJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero 00pa3oBaHusl.

Conepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOCHMsI paboyeill mporpamMMbl, pacnpenel€HHBIM [0 ToJaM OOy4eHus,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOOBI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHATHUSMHU Y HABBIKAMM OCYILECTBIBUIOCH MOCIEI0BATENBHO U MOCTYIIATENIBHO, C
COOJTIO/IEHUEM TIPUHIIAIIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTaBICHUN OOYydYaroIMXCs, paclupss |
yriyosisas e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE



Ha u3yuenue reomerpuun orBoautcs 2 4yaca B Henenmo B 10 kinacce u 1 yac B
Hegemo B 11 kmacce, Bcero 3a nBa rojga oOyueHust - 102 ydeOHBIX Haca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE  TOHSITUS ~ cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX.

B3anMHOE pacnonokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIIUECS,
napajuyieJbHble M CKpeluBaromuecs npsmbeie. [lapamnensHOCT NPSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMMAPAJUICIIBHBIE MpPsIMbIE B  IPOCTPAHCTBE;
NapajuieNIbHOCTh TPEX MPAMBIX; MAPAJIIEIBHOCTh MPAMOM M IUIOCKOCTH. YTIIBI C
COHAIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NpSMbIMH B MPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: rapasuieabHbIe IJIOCKOCTH; CBOICTBA
napajjiebHbIX IUiockocTel. [lpocrteifmue mnpocTpaHCTBeHHbIE (UTYypBl  Ha
IJIOCKOCTU: TETPadp, KyO, Mapajieaenuie/l; IoCTPOCHUE CEYEHUN.

[lepneHAMKYISAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIECHANKYJISIPHBIE NPSIMBIC B
MPOCTPAHCTBE, MPSIMbIE MNAPAJJIECIABHBIE W TEPIEHAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TE€opeMa O NpsSMOu
MEPIEHANKYJISIPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJI MEXIY MPSIMON H
IUIOCKOCTBIO;  JBYTPAHHBIM  YTOJ, JIMHEWHBIM yroJl JBYTPAHHOIO  yIJia.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU [0 TUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOeKUuss  (GUrypbl Ha  TJIOCKOCTb.
[lepnieHAUKYNSPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
Iockocter. TeopeMa o TpEX NepIeHIUKYJIIsIpax.

MHoOrorpaHHuKHu

[ToHsiITHE MHOTOTPAaHHUKA, OCHOBHBIE€ 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBITYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronsHas
Mpu3Ma; rpaHd U OCHOBAHUS MPU3MBbI, IpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJTHAA IMOBEPXHOCTh MIPU3MBL. [Tapamtenenunen, MPAMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrsa. [lupamupa: N-yronpHas nupamuja, TpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs M TOJIHAS MOBEPXHOCTh MUPAMU/IbI; PABUIIbHAS U
yCeu€HHasg MNUpaMuia. OIDJEMEHTbl TpuU3Mbl W nupamunbl. [IpaBunbHbIC
MHOTOIPaHHHUKH: MOHSATHE NMPABWJIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IMPU3MA H
NpaBWIbHAS NHUPAMHA; NpPaBUJIbHAs TPEYrojibHas MNHUpaMHUAa W TPaBUIIbHbBIN
TeTpadp; KyO. IlpencraBieHve o mpaBUIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
noaeka’ap v ukocaxap. CedeHust Mpu3Mbl U IUPAMU/IBL.

CummeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPIMOM,
IUIOCKOCTU.  OJJEMEHThl CUMMETPHUM B MNHpaMHUAax, Napajuielenuneaax,
MPaBUJIBHBIX MHOTOIPAHHUKAX.



BblunciieHne 31€eMEHTOB MHOTOTPAHHUKOB: péOpa, IuaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTH W IOJHOM MOBEPXHOCTH MPSIMOW MPHU3MBI,
IJIOMIAJh OCHOBAaHMM, TeopeMa O OOKOBOW TOBEPXHOCTH TMPSIMOM MPHU3MBL.
[Tnomans OOKOBOM TMOBEPXHOCTHM U TOBEPXHOCTH MPAaBUIBLHOW MUpaMUIbI,
TeopemMa O Iulomanu yceu€éHHou mnupamuabl. [loHstue o0 o0béme. OO0BEM
MAPaAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIASIMHU
NOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJI.

11 KJIACC

Tena Bpamenust

[Mumuaapryeckast TTOBEPXHOCT, oOpasyromue ITUTHHAPUIECKON
MOBEPXHOCTH, OCh IMJIMHJIPUYECKON TMOBepXHOCTU. [lwnmmHap: ocHOBaHuUS U
OOKOBasi TOBEPXHOCTh, OOpa3ymolas M OCh;, IUIOMIAJAh OOKOBOM M ITOJHOMN
TTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromnue KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHWYECKOU noBepxHocTu. KoHyc: 0OCHOBaHME U BeplInHa, 00pa3yroias
U OChb, IUIONMIaJb OOKOBOM U TOJHOM TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolye u BHICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAah MOBEPXHOCTH C]ephl.
B3aumHoe pacrnonoxenue chepbl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
IJI01a/1b CEPHI.

N300pakenne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEépTka MuIMH/Ipa U KOHYCA.

KoMOuHanuu Tenm BpamieHWss UM MHOTOTPAaHHMKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BIUCAHHAS B MHOIOTPAaHHUK, WU TEJO
BpaIcHUs.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
PSMOYTOJIBHOTO Tapajulesienurnena u ciaeactBus u3 He€é. OO0bEM IMIUHAPA,
koHyca. O0BEM Mmapa u miomaas chephl.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

Ceuenuss mwivHApa (TApaUICIBHO W TEPICHAWKYJISIPHO OCH), CEUCHUS
KoHyca (mapaJuielbHO€ OCHOBAHHWIO M TIPOXOJAIIEE Yepe3 BEPIIMHY), CEUCHUS
nrapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mIockoCcTH U B MpocTpaHcTBe. ClOKeHNE U BRIYUTAaHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kcio. Pa3iokeHne BekTopa Mo TpEM HEKOMIUTAHAPHBIM
BekTopaM. I[IpaBwio mapamienenunena. Pemenwe 3agay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JCHUCTBMM C BekrtopamMu. IIpsMoyrosbHas cucrema



KoopauHaT B ImpocTtpaHcTBe. KoopauHatel BekTopa. lIpocreitmme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.
Brrunicnenue yriioB Mexay NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHAaTHO-BEKTOPHBIN
METOL npu peleHun r€OMETPUUECKUX 3a/1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JluyHOCTHBIE pe3ysbTaThbl OCBOEHUSI MPOrpPaMMbl Y4eOHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yTCS:

I'paxxnanckoe BocniuTanue:

c(hOpPMHPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMK 00YyUaIOIIEerocsi Kak akTUBHOTO
M OTBETCTBEHHOIO WJI€Ha POCCUUCKOrO OOIIECTBa, MPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLeayp TpakIaHCKOro oOmiecTtBa (BBIOOPHI, OMPOCHI M TIP.), yYMEHUEM
B3aMMOJICCTBOBaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSMU 1 HA3HAUYCHHUEM.

ITaTpuoTH4YecKoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHUS K
MIPOLUIOMY U HACTOAILIEMY POCCHMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUKMCKOW MAaTeMaTHUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTMKEHUW B JPYrMX HayKaX, TEXHOJOTHSX, cepax
SKOHOMUKH.

JIlyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOrO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIEATEIbHOCTHIO
Y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOECHHUE YCTOMUMUBOTO OYIyIIETO.

JcTeTH4ecKoe BOCIMTAHNE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj1ad, pELICHUH, pacCyXIeHU;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIIEKTaM Pa3jIMYHbIX BUIJOB UCKYCCTBA.

dusnyeckoe BOCUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3J0pOBBIO (3/I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OTIIbIXa, peryJsipHas busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIECHCTBOBAHMSI, npu 3AHATHIX CHOPTUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HaHHEM IICHHOCTH TPYAOIIOOWs; WHTEPECOM K
pa3nuuHbiM  chepaM  MpodecCHOHANBbHON  OESTENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIM BBIOOP
Oynymel mnpodeccnrn W peaTu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIHOCOOHOCThIO K  MaTeMaTU4eCKoMy OOpa3OBaHUIO W
caM000pa30BaHUI0 HAa TPOTSHKEHUU BCEHU JKMW3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUYECKUX 33J1a4 MaTeMaTHYECKON HAPaBJICHHOCTH.

IKOJIOTHYeCKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO DIKOJIOTHYECKON KYJIbTYyphl, IMOHUMAHHEM BIWSHHS
COIMAITEHO-D)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpelmbl, OCO3HaHWEM TJ00aJBLHOTO XapakTepa SKOJOTHUYECKHX MpoOseM;
OpHEHTalMell Ha TMPUMEHCHHE MAaTeMAaTHYECKHX 3HAHWKA JUIsl perieHus 3aaad B
00JaCTH OKpY’Karollell cpespl, IUTAHHUPOBAHMSI TOCTYNKOB M OIEHKH UX
BO3MOYHBIX MOCJIEJICTBUM VISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT'0 MIO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKH W  OOIIECTBEHHOW MpPaKTUKH, MOHUMaHUEM
MaTEMaTUYeCKOM HayKH Kak c¢epbl 4YeIOBEYECKON MIesTENbHOCTH, JTAloOB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS ITUBUJIN3AINMH, OBJIAJCHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYECKON KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh MPOCKTHYIO U HCCIEIOBATEIBCKYIO JCSTEIHHOCTD
WHVBUyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3ylbTaThl OCBOCHHS MPOTPaMMBI Yy4eOHOTO MpeaMera
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMENbHBIMU  OelCBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHLIMU OellCMEUSIMU.

1)  Vuueepcanrvnvie  nosmasamenvhvle — Oelicmeus, — 0OeCnequUsarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (0ceoenue
Memo008  NO3HAHUA — OKpYJCamwe2o  Mupa;  npumeHeHue  J102UHEeCKUX,
uccne008amenbCKux onepayull, ymeHul pabomams ¢ ungopmayueti).

ba3zoBble 1ornyeckue AecTBU:

e BBIBISITh U XapaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKU MaTEMATUYECKUX
OOBEKTOB, MOHATHH, OTHOLICHUN MEXIY MNOHATHAMH; (POPMYIUPOBATH
ONpEAENCHUs] IOHATUN; YCTaHaBIMBATh CYLIECTBEHHBI  IPU3HAK
KJaccu(uKaluuy, OCHOBAaHMS Jisi OOOOUIEHUSI M CpPaBHEHHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

e BOCHPUHMMATh, (OpPMYyJIUpPOBaTh M  NPeoOPa3OBBIBATh  CYXKJICHHUS:
YTBEPJAUTEIbHbIE W OTpULIATENIbHbIC, €IUHUYHBIC, YacTHbIE M OOIIHE;
YCIIOBHBIE;



BBISIBIIITh ~ MaT€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBOpeursi B (akTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUIX;
npeajgaratb ~ KpUTEpUM I BBISIBICHUS ~ 3aKOHOMEPHOCTEW U
MIPOTUBOPEUHNIL;

ACJIaTb BBIBOABLI C MCIIOJIb30BAHUCM 3dKOHOB JIOTHMKH, ACAYKTUBHBIX H
NHAYKTHUBHBIX YMOSaKH}OquHfI, YMO3aKHIOqCHHﬁ II0 aHAJIO0I'uu,

MIPOBOAUTH CaMOCTOSITEJILHO JI0OKa3aTeIbCTBA MaTeMaTHYECKHUX
YTBEPKICHUH (MpsSMBbIE U OT MPOTUBHOIO), BHICTPAUBATh APTyMEHTALMIO,
IPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBI;

BBIOMpATh CIIOCOO pelIeHus y4eOHOM 3amauu (CpaBHHMBATh HECKOJIBKO
BapUaHTOB pEIICHUs, BBHIOMpaATh HaWbOoIee MOAXOAAINMK ¢ Y4ETOM
CaMOCTOSATEITLHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA:

UCIOJIb30BaTh BOIPOCHI KaK HMCCIEA0BATENbCKUI MHCTPYMEHT IO3HAHUS;
(bopMynupoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemy,
yCTaHaBIMBAaTb HCKOMOE€ W  JaHHOE, (OpMHUpOBaTh  THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

MPOBOJUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEJIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHU4eCKOTO
00beKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH  MEXIy
00BEKTaMH, SBICHUSIMU, TIPOIECCAMU;

CaMOCTOSITENTbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI M0 pe3ysibTaTaM
MPOBEAEHHOIO HAOJIOJIEHUS, UCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IIECHUI;

IMPOTHO3UPOBATH BO3MOKHOC pPa3sBUTHUC IIPOLECCa, a TaKKC BbIJIBUI'ATb
MMPCAIOJJIOKCHHA O €T'0 PAa3BUTHU B HOBBIX YCJIOBUAX.

Pabora ¢ undpopmaumeii:

BBIABJIIATD I[G(I)I/II_II/ITBI I/IH(I)OpMaI_[I/II/I, JaHHBIX, HGO6XO,Z[I/IMI>IX JJIs1 OTBCTA
Ha BOIIPOC U IJIA pCUHICHUSA 3a1da4H;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYPHUPOBaTh UH(POPMAIIKIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATH HaJIEKHOCTD uH(pOopMaLuu 10 CaMOCTOSITEIILHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.



2)

YHu6€pCCZJZbel€ KOmMMmMyHuKamueHbsle 0@12017’1614}1, obecnevyusaiom

CchHOPpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00VUAIOUUXCSL.
Oomenue:

BOCIIPUHUMATh W (OPMYIHPOBATH CYXKICHHUS B COOTBETCTBHU C
YCJIOBHSIMU U HENISAMH OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M NHUCBMEHHBIX TEKCTAX, aBaTh IOSCHEHUS I10
XOJy pelIeHUs 3aa4i, KOMMEHTUPOBATH IIOJy4YEHHBIN PE3YJIbTAT;

B X0J1¢ 00CY>KJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
npo0OsieMbl, penraeMoi 3aJjauu, BRICKa3bIBaTh UJIEH, HAIICJICHHbBIE HA MOUCK
pPEILLICHUSI; COMOCTAaBJISITh CBOM CYXKICHUA C CYXICHUSMH JPYTHX
YYaCTHHKOB JHaiora, OOHAPY>KMBATh Pa3IMuMe W CXOJCTBO IO3WIIHH; B
KOPpEKTHOU GopMme hopMyIMpoBaTh pa3HOTIACHS, CBOM BO3PAKEHNUS,

NPEACTABIATh  PE3yJIbTaThl  PEIICHHMs  3aJadyd,  SKCIEPUMEHTA,
UCCIICJIOBAHUS,  IPOEKTa;  CaMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a]1a4 MPe3eHTAMU U 0COOCHHOCTEN ayAUTOPUH.

CorpyaHu4vecTBo:

3)

NMOHMMaTh W  WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
WHIUBUTYyJIBHOW paOOThI IPH PENICHUH YUSOHBIX 3aJ1a4; TPUHUMATH I1E]Th
COBMECTHOW JCATEIHHOCTH, IUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOM
paboThI, pactipeAesisaTh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh TIPOIECC
U pe3ynbTar paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH 4WIEHAMH KOMAaH/IbI;
OIICHMBATh KAa4eCTBO CBOCTO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
chOpMyTUPOBAHHBIM YYACTHHKAMU B3aUMOICHCTBHS.

Vuueepcanouvie  pecynamuenvie  Oeticmesus, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33]Ia4H, BEIOUPATh CIIOCO0 pemeHus
C YU4€TOM HMEIOLTUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMHU I[I03HABATEJIbHOM pediiekcuu Kak OCO3HAHUS
COBEPIIAEMbIX JIEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BIIAJIETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3yJibTaTa peleHnsl MaTEMaTHYEeCKOM 3a/1auu;



e TPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU
3a7a4M, BHOCUTh KOPPEKTHBBI B [I€SITEIBHOCTH HA OCHOBE HOBBIX
00CTOATENbCTB, JAHHBIX, HAMJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pe3yJibTaTa MLEJId M YCIOBHUIM, OOBACHSTH
OPUYUHBI JTIOCTHKEHHSI WIM HENOCTHKEHHUS PE3YJIbTAaTOB AECATEIbHOCTH,
HaXOJIUTh OIIHUOKY, JaBaTh OLIEHKY NIPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OmneprpoBaTh MOHATHIMH: TOUKA, MPSMasi, INTOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEIACTBUS M3 HUX NIPU PEIICHUU
reOMETPHUECKUX 3a/au.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M IEPIICHIUKYISIPHOCTD MPSMBIX
Y TIJIOCKOCTEHN.

KnaccudummpoBaTh B3aUMHOE pacIoOIOKEHHUE MPSMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSMH: JIBYITPAaHHBIA yTOJI, TPAaHU JBYIPAHHOTO YIJIa,
peOpo ABYIpaHHOTO yIJia; JUHEWHBIA yrojl ABYTPAaHHOTO YIJa; IpaaycHas mepa
JIBYTPAHHOTO yTJa.

OmnepupoBaTh TOHATHUAMU: MHOTOTPAHHMK, BBIMYKJIBIA W HEBBITYKJIBINA
MHOTOTPaHHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, TPABUJIbHBII MHOTOIPaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (MMpaMuja; MpU3Ma,
PsIMOYTOJIHBIN NapaJijiesienumne, Ky0).

KnaccupumnupoBath ~ MHOTOTpaHHMKH,  BBIOMpasl ~ OCHOBaHHS  AJiA
KJacCu(puKauu (BBINYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH; MPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TApaJJIEIIETIUIIE bl ).

OmneprpoBaTh MOHITHIMHE: CEKYIIas TNIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEYEHU, NCIIOIb3YSl METO]I CJIEJIOB.

CTpouTh ceyeHHS] MHOTOTPAHHUKOB METOJOM  CJIEAOB,  BBIMIOJHATH
(BBIHOCHBIE) IIJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HAXOKJCHUE TEOMETPUUYECKUX BEJIMYHMH 110 00pa3iaM Hiu
aITOPUTMaM, TPUMEHSS W3BECTHBIE AHATUTHYECKHE METOABl TPU PEIIeHUH
CTaHJAPTHBIX MAaTeMaTHYECKHUX 3a]la4 Ha BBIYMCICHUE PACCTOSHUN MEXIY IBYyMS
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMUCS MPSIMBIMHU.

Permath 3a1aun Ha HaXOXKICHUE TEOMETPUUICCKUX BEIIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIE AHATUTHUYECKHE METOAbl TPU PEIIeHUHU



CTAHJAPTHBIX MAaTEeMaTU4YEeCKUX 3aJay HaA  BBIYUCICHUE YIJIOB  MEXKAY
CKPCIMBAIOIIMMMUCS TPAMBIMH, MEXKIYy MPAMOM M INIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMM, IBYIPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI M IJIOLIAAN NOBEPXHOCTEH MHOTIOIPAaHHUKOB (MpU3MA,
nupampga) ¢ OpuMeHeHueM (GOpMyJ; BBIUMCIATH COOTHOUIEHUS MEXKIY
IUIOLAASMU TOBEPXHOCTEMN, 00bEMaMU TOT0OHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATHUAMHU: CHUMMETpUS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; IIEHTP, OCh U IIIOCKOCTh CUMMETPUHU (DUTYPBHI.

W3Bnekatp, mnpeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HH(DOpMALMIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUrypax, NPEICTaBICHHYIO HAa YepTekax U
PUCYHKaX.

[IpumeHsATh reoMeTpuyeckue (akTbl UIsl PELICHHS CTEPEOMETPUUYECKHUX
3a/1a4, [PEAIOJIararoux HECKOJIIbKO 1IaroB PEIICHUs], €CJIA YCIOBUS IIPUMEHEHUS
3aJ]aHbl B IBHOH (popMe.

IIpumeHaTs mOpocTedlIne IPOrPaAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOINTE IIpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IprMeHATh IOTY4YEHHBIC 3HAHMS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb W3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTU4YecKu CQOPMYJIMPOBAHHON MPOOIEMBbI, MOIECIUPOBATH pealbHbIC
CUTyallud Ha sA3bIKE TIEOMETPUM, MUCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, anmapara ajireOpsl; pemarhb
IIPAaKTUYECKUE 3a7a4M, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEINYUH.

11 KIIACC

OnepupoBaTh MNOHATHSMHU: LUIUHIPUYECKAs TMOBEPXHOCTh, OOpa3yromiue
UWJTUHIPUYECKOW  TMOBEPXHOCTH;,  IWIMHAP,  KOHUYECKAas  IMOBEPXHOCTb,
o0pa3yrolre KOHMYeCKOH TOBEPXHOCTH, KOHYC; cheprudeckasi TOBEPXHOCTb.

PacrioznaBath Tena BparnieHus (LHUIUHIP, KOHYC, cdhepa U map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccudunnpoBats B3auMHOE pacnoyioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHITUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTAa; IIapOBOM CII0i, OCHOBAaHUE IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beruucnare o0BEMBI M IUIOHIAAM  TOBEPXHOCTEH Tel  BpallleHWUs,
TEOMETPUYECKUX TEJ ¢ TPUMEHEHNEM (HOpMYIL.



OnepupoBaTh TMOHSATUSMHU: MHOTOTPaHHUK, BIHCAHHBIN B cdepy ¢
ONMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WM TEJO
BpAILICHUS.

BbIYMCISITh COOTHOIICHUSI MEXIY IUIOMIAASMU MOBEPXHOCTEH U 00bEMaMu
IMOJOOHEBIX TEI.

N3o0paxate u3zydaeMble (PUTYpbl OT PYKM U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrITIONTHSTH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUII CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYypax, MPEeJCTABICHHYI0 Ha 4YepTexax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEHWCTBUSL CIOKEHHS BEKTOPOB, BBIYMTAHUSA BEKTOPOB H
YMHOXEHHUS BEKTOPa HA YUCJIO0, OOBSICHATH, KAKUMU CBOMCTBAMH OHU 00JIa/1at0T.

[IpuMeHATH TPAaBUIIO NApaJUICIICIIUIIEAA.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOI MEXKIY
BEKTOPaMM, CKaJIIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJIMHAT.

[IpumensaTy reoMmerpuueckue ¢GakThl Uil PELICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJararolruX HECKOJIBKO IAr0B PEIIEHUs], €CJIH YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate mpocreimme reoMeTpudyecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pematp 3amaum Ha [0Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUWA W
HaXO0XXJICHUE T€OMETPUYECKUX BEJIUYHMH M0 00pa3liaM WU aJropuT™Mam, MpUMEHss
M3BECTHBIE METO/IbI IIPU PEUICHUN CTAHAAPTHBIX MAaTEMAaTHUYECKHUX 3a]1a4.

[IpumeHATs OpocTEHIIME MPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1aU.

[IpuBOANTE TpUMEPHI MATEMAaTUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKA3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJyYEHHbIC 3HAHUS HA MPAKTHUKE: aHAJIW3UPOBATH DPEaJIbHBIC
CUTyallud W TPUMEHATh HW3YUYEHHBIE NOHATHA B MPOLECCE IOWUCKA PEIICHUS
MaTeMaTU4ecku CHOpPMYJIUPOBAHHON MpOoOJEeMbl, MOJEIUPOBATh pealibHbIC



CuTyalliui Ha 3bIKC TICOMCTpPHUH, HCCICAOBATH IIOCTPOCHHBIC MOACINU C
HCIIOJIB30BAHUCM I'€COMETPHUICCKHUX MOHSATUH U TCOPEM, allriapara anre6pbl; peuiaTtb
MMPAaKTHYCCKUC 3aldddM, CBA3AHHBIC C HAXOXIACHHUCM I'COMCTPHYCCKHUX BCIIMYMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJTACC

Ne
n/n

HaumenoBaHue pa3aejaoB 1 TEM

NPOrpamMMmbl

BBenenune B crepeoMeTpurio

[IpsiMBbI€e ¥ TUIOCKOCTH B MPOCTPAHCTBE.
[TapanneabHOCTh MPSIMBIX U MNIOCKOCTEN

IlepneHqUKyYISIPHOCTD MPSMBIX U
IJIOCKOCTEN

VYrisl MCKAY NPSAMBIMHA U INIOCKOCTAMUA

MHOrorpaHHuKu

OO0BEMBI MHOTOTPAaHHUKOB

[ToBTOpEHME: CeUeHUs], PACCTOSHUS U YIJIbI

OBIIEE KOJIMYECTBO YACOB I10

KoanuecTBO 4acos

Bcero

10

12

12

10

11

68

KoHTposbHbI
e padoThI

IIpakTuyeckun
e padoThl

DJICKTPOHHBIE

(uudpossbie)
o0pa3oBaTejibHbIE

pecypchbl

bu6nmmorexa [JOK
https://m.edsoo.ru/1c209e3
7

bu6nmoreka [JOK
https://m.edsoo.ru/1c209e3
7

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e3
7

bubnnorexa [IOK
https://m.edsoo.ru/1c209e3
7

bubmnorexa [IOK
https://m.edsoo.ru/1c209e3
7

bu6nuoreka [JOK
https://m.edsoo.ru/1c209e3
7

bu6nmoreka [JOK
https://m.edsoo.ru/1c209e3
7




I[TPOTPAMME



11 KJIACC

HanMeHnoBaHue pa3ieiioB U TeM
MPOrpamMMbl

Ne i/

Tena Bpaienus

O0BEMBI TEN

BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE

[ToBTOpeHme, 0600MIECHNE,
cUCTEMATH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoanuecTBO 4acos

Bcero KoHTpoIbHbI
e padoThbI
12
5 1
10 1
! 1
34 3

[MpakTnyeckn
e padoThl

DJIeKTPOHHbIE

(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypcebl

bu6mmoreka [JOK
https://m.edsoo.ru/1c209e3
7

but6mmoreka [IOK
https://m.edsoo.ru/1c209e3
7

but6mmoreka [JOK
https://m.edsoo.ru/1c209e3
7

bubmuoreka [JOK
https://m.edsoo.ru/1c209e3
7




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
Ne
o/ Tema ypoka

OcHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MPsIMast, TNIOCKOCTb,
npoctpaHcTBo. 1IpaBuna
U300paKCHHsS HA PUCYHKAX:
M300paKeHHS TUIOCKOCTEH,
napasuieIbHBIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

[TonsaTHA: nepecekaromuecs

IIJIOCKOCTH, ICPECCKAIOIIUCCA ITpsAMast

H IIIIOCKOCTb

IlonsTus: MEepeCCKaroIIreCs

IMJIOCKOCTH, NICPECCKAIOIUCCA MTPpAMasi

" IJIOCKOCTD

3HAKOMCTBO C MHOTOI'DaHHUKAMH,
n300pakeHre MHOTOI'PaHHUKOB Ha
PUCYHKAaX, Ha IPOEKIIMOHHBIX
yepTeKax

HauanbHble cBenieHus o kyoe u
nupamMuzie, UX pa3BEPTKU U MOJEIIH.
CeueHnst MHOIOIpaHHUKOB

HavanbHbie cBeneHus o kyoe u

KoanuyecTBOo 4acoB

Bcero

KonTpoabHbl
e padoThI

IIpakTuyeckun
e padoThl

Jlara
HU3YYeHH
1

DJICKTPOHHBIE
uugposbie
o0pa3oBarte/ibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/aecc77cd

bubmuorexa [{OK
https://m.edsoo.ru/2d8a9c99

bubmuoreka [IOK
https://m.edsoo.ru/db685e73

bu6mmoreka [JOK
https://m.edsoo.ru/a63959d

bu6mmoreka [JOK
https://m.edsoo.ru/b30dff38

bu6mmoreka [JOK
https://m.edsoo.ru/3d8ffd32




10

11

12

13

14

MAPaMUIE, UX PA3BEPTKU U MOJCIIN.
CeueHnst MHOIOIpaHHUKOB

[TonsTHE 06 aKCHOMATUYECKOM
MOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

[TonsiTue 00 akcHOMaTHYECKOM
IIOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U CIICICTBUS U3 HUX

[MousaTre 060 aKCHOMATHYECKOM
MOCTPOEHUHU CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

[NousTHE 00 aKCMOMATHUYECKOM
MIOCTPOCHUHU CTCPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CICACTBHS U3 HUX

B3anMHOe pacnioniokeHue NpsMbIX B
IPOCTPAHCTBE: IIEPECEKAIOIUECS,
napajielibHble U CKpeIlUBaloLINecs
npsiMble

HapaJIJICHLHOCTB MPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:!
napaJjielibHble IpsIMbIE B
IPOCTPAHCTBE; MAPAIIEIBHOCTb TPEX
HPSMBIX

[TapajtenpHOCTB NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:!
[TapamienpHOCTB IPSIMON U
IUIOCKOCTH

VYTl ¢ COHANpPaBICHHBIMU

bubmuoreka [IOK
https://m.edsoo.ru/Occ5c4fe

bu6mmoreka [IOK
https://m.edso0.ru/239c8ch4

bubmuoreka [IOK
https://m.edso0.ru/65c6b106

bu6mmoreka [IOK
https://m.edsoo.ru/258fc245

bu6mmorexa [JOK
https://m.edsoo.ru/1a2520f6

bu6mmorexa [JOK
https://m.edsoo.ru/93ad36b3

bu6mmorexa [JOK
https://m.edsoo.ru/ee1d19b9

bu6mmoreka [{OK
https://m.edsoo.ru/9f4071b9




15

16

17

18

19

20

21

22

23

24

25

26

CTOpPOHAMHU

Yrois Mexay NpsMbIMU B
IIPOCTPAHCTBE

VYron Mexay npsMbIMU B
IIPOCTPAHCTBE
[TapamienbHOCTD IIIOCKOCTEMN:
napaelbHble NIOCKOCTH

CaolicTBa napasuieabHbIX MIOCKOCTEN

[Ipocreiimme npoCTpaHCTBEHHBIE
(Gurypsl Ha MJIOCKOCTHU: TETPAP,
KyO, TapajuiesIenumne I

IToctpoenue ceuenunit

[TocTpoenune ceueHuni

KonTtponsHas pabora o Teme
"IIpsiMble U TJIOCKOCTHU B
npoctpanctse. [lapamiensHOCTh
IPSIMBIX U IJIOCKOCTEN"

[leprieHAUKYIAPHOCTD NPSAMOU U
IJIOCKOCTH: NEPIICHINKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE
[IpsimMble napaienbHbIe U
NEPIEHANKYJISIPHBIE K IITIOCKOCTH
[IpsiMbIe mapasienbHbIe U
NEPIEHIUKYJIIPHBIE K IITIOCKOCTH

[Ipu3Hak nepneHIuKyIIpHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/fe733862

bu6mmoreka [IOK
https://m.edso0.ru/2935a9a0

bubmunorexa LIOK
https://m.edsoo.ru/2e18f255

bubmuorexa [{OK
https://m.edsoo.ru/e504d656

bubmuoreka [JOK
https://m.edsoo.ru/4a28dc02

bu6mmoreka [JOK
https://m.edsoo.ru/1d434d0f

bubmunorexa LIOK
https://m.edsoo.ru/ec26fe5d

bubmuoreka [JOK
https://m.edsoo.ru/9a0a9e56

bu6mmoreka [JOK
https://m.edsoo.ru/b19f6a5d

bu6mmoreka [JOK
https://m.edsoo.ru/0ac11c95

bu6mmoreka [IOK
https://m.edsoo.ru/ba545966

bu6mmoreka [{OK




27

28

29

30

31

32

33

34

35

36

IIPSIMOM U TUIOCKOCTH

[Tpu3sHak nepneH uKyJIIpHOCTH
IPSIMOM M TUIOCKOCTH

Teopema o npsiMoi
NEePHEHANKYISIPHON TIIOCKOCTH

Teopema o npsimoit
MEPIIECHIUKYJISIPHOM TJIOCKOCTH

Teopema o npsimoit
HEepHEHIUKYIIPHOH MJI0CKOCTH

[TepnieHIUKYISIp U HAKIIOHHBIE:
pPacCTOSIHUE OT TOYKH J0 MIOCKOCTH,
paccTosiHue OT MPSIMOM J0 MIOCKOCTH

HepneHz[HKynﬂp 1 HAaKJIOHHBIC:
pacCcTOAHUE OT TOYKH O0 IIIOCKOCTH,
pacCcTodaHuC OT HpHMOﬁ A0 IIIIOCKOCTHU

[leprieHauKyIsSp U HAKIOHHBIE:
paccTosiHKE OT TOYKH JI0 MJIOCKOCTH,
paccTosiHuE OT MPSAMOM /10 TIOCKOCTH
[lepnieHiuKysip ¥ HAKIOHHBIE:

paccTosiHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMOMN 710 TIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: YIOI MEXKAY
IIPSIMOM U IUIOCKOCTBIO

JIByrpaHHBIN yTroJl, TMHEHHBIA Yroj
JBYI'PaHHOI'O yIjia

https://m.edsoo.ru/f85bfc46

bub6mmorexa [JOK
https://m.edso0.ru/79165d1
5

bu6mmoreka [IOK
https://m.edso00.ru/635¢c5087

bubmunorexa LIOK
https://m.edsoo.ru/bd3745f8

bubmunorexa LIOK
https://m.edsoo.ru/7d18834
b

bu6mmoreka [JOK
https://m.edso0.ru/33c477d3

bu6mmoreka [JOK
https://m.edsoo.ru/66fefadd

bu6mmoreka [IOK
https://m.edsoo.ru/a5b7b8e3

bu6mmorexa [JOK
https://m.edsoo.ru/dbee22bc

bu6mmorexa [JOK
https://m.edsoo.ru/6b61b2b
4

bu6mmoreka [JOK
https://m.edsoo.ru/5fa0b3ce




37

38

39

40

41

42

43

44

45

46

JIByrpaHHBIN yroJl, TMHEHHBIA Yroj
JBYTPaHHOI'O yria
[lepneHAUKYISIPHOCTD MJIOCKOCTEH:
IpU3HAK NEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

[TepnieHAUKYJIAPHOCTD IIIOCKOCTEM:
IPU3HAK NEPIEHANKYISIPHOCTH IBYX
IJIOCKOCTEN

[lepneHAuKyJISIPHOCTD IIJIOCKOCTEM:
IIPU3HAK NEPIEHINKYISIPHOCTH IBYX
IIJIOCKOCTEH

Teopema o Tp€x nepHneHANKYIISIpax
Teopema o TpEX nepneHAuKyIIpax

Teopema 0 TpEX NEPHEHANKYIIIPAX

KonTtponbHas pabora no Temam
"[lepneHANKYISPHOCTD NPSAMBIX U
ockocteit" u "Yriael Mexy
OPSIMBIMU U IJIOCKOCTAMHU"

IIoHsATHE MHOTOIPaHHUKA, OCHOBHBIE
DJIEMEHTBI MHOTOI'PAHHUKA,
BBIITYKJIBIE U HEBBIIYKJIbIE
MHOT'OTPaHHUKH; pa3BEPTKA
MHOT'OT'paHHUKA

[Ipu3ma: n-yronpHasi npu3ma; rpaHu 1
OCHOBAaHUS IPU3MBL; IIpsIMast U
HAKJIOHHAs MPU3MbL; OOKOBas U

bubmuoreka [JOK
https://m.edsoo.ru/c7c777ed

bubmuoreka [IOK
https://m.edsoo.ru/ec3e2da3

bu6mmoreka [IOK
https://m.edsoo.ru/ed9e2a8e

bubmuoreka [IOK
https://m.edsoo.ru/ba75dc57

bu6mmoreka [JOK
https://m.edsoo.ru/e4972cdc

bubmuoreka [IOK
https://m.edsoo.ru/52188a7d

bubmuoreka [IOK
https://m.edso00.ru/9f246736

bu6mmoreka [IOK
https://m.edso0.ru/5b971ef3

bu6mmoreka [JOK
https://m.edso0.ru/2d24e873

bu6mmoreka [JOK
https://m.edsoo.ru/b4ad63ad




47

48

49

50

51

52

53

IIOJIHASI IOBEPXHOCTH IPHU3MBbI

[Tapamenenumen, TpsMOYrOJbHbBIN
napaJuleIenuIel ¥ €ro CBONCTBA
[Tupamuia: n-yroyipHas NUpaMuza,
I'PaHU U OCHOBaHUE NMUPaMUJIbI;
OOKOBas U MOJIHAs TOBEPXHOCTh
NUPaMUJbL; IPaBUWIIbHAS U yCEUEHHAs
nupamuaa

[TpaBriIbHBIE MHOTOIPAaHHUKU:
MOHATHE NIPABUIIBHOTO
MHOTIOTpaHHMKa; PaBUJIbHAs MPU3Ma
Y IIpaBUJIbHAS MMpPaMU/a; NpaBUIbHAas
TpEyroJibHasi MUPAMUAA U
IPAaBWIBHBIN TeTpasIp; KyO
[IpencraBneHue o NpaBUIBHBIX
MHOTOTpaHHMKaX: OKTa’dp,
JOJEKAdAP U UKOCADIP.

CumMeTpusi B MPOCTPAHCTBE:
CUMMETPUS OTHOCUTENBHO TOUKH,
MPSAMOM, INTIOCKOCTU. DJIEMEHTBI
CUMMETPUU B TUPAMHUIAX,
napasuieNienumne1ax, npaBuIbHBIX
MHOTOT'PaHHHKAX

Boruncnenue a3nemMeHTOB
MHOT'OI'paHHHMKOB: pE€Opa, 1naroHasu,
YTIIBI

[Tnomaae 60KOBOM MOBEPXHOCTH H
ITOJTHOM TTOBEPXHOCTH IPSAMOU
MIPU3MBI, TUIOLIAIb OCHOBAHUH,

bu6mmoreka [JOK
https://m.edsoo.ru/8a7be683

bu6mmoreka [JOK
https://m.edsoo.ru/fblcd0a5

bu6mmoreka [IOK
https://m.edso00.ru/074c8865

bu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

bubmuoreka [IOK
https://m.edsoo.ru/b9e777d9

bubmuoreka [IOK
https://m.edsoo.ru/6cdbecef

bu6mmorexa [JOK
https://m.edsoo.ru/37d8415
7




54

55

56

57

58

59

60

61

62

63

64

TeopeMa 0 OOKOBOM MOBEPXHOCTH
MPSMOM MPU3MBbI

[Tnomans O0KOBOI MOBEPXHOCTH U
MIOBEPXHOCTH IIPABUIILHOMN
NpaMuUbl, TEOPEMA O TUIOMIAIN
OOKOBOI MOBEPXHOCTH YCEUEHHOMN
IIUPAMHU/IBI

KonTtponsHas pabora o Teme
"MHororpaHHuKu"

TTonsaTre 00 00BEME

O0BEM TUpaMUIBI

O0bEM upamMuIbl
O0bEM upamMuIbl

O06bEM upamMuIbl

O06BEM npu3mMbl

O0BbEM MTPU3MBI

O06BEM TTPU3MBI

KonTtponsHas pabora o Teme
"O0bEMBI MHOTOTPAHHUKOB"

bubmunorexa LIOK
https://m.edso0.ru/5603e30b

bu6mmoreka [IOK
https://m.edso0.ru/a95f5c04

bu6mmoreka [JOK
https://m.edso0.ru/7ad0020b

bubmuoreka [IOK
https://m.edsoo.ru/235171b
3

bubmuoreka [IOK
https://m.edsoo.ru/f47dfefd

bu6mmoreka [JOK
https://m.edso0.ru/79¢10312

bu6mmoreka [JOK
https://m.edsoo.ru/2faadc3f

bubmunorexa LIOK
https://m.eds00.ru/7985360
8

bu6mmoreka [JOK
https://m.eds00.ru/1e053890
bu6mmorexa [JOK
https://m.edso00.ru/482d3f51
bu6mmorexa [JOK
https://m.eds00.ru/28a6573c




65

66

67

68

[ToBTOpenue, 06001IeHNE
CUCTeMaTH3alusl 3HAaHHH.
ITocTpoenue ceuenuii B
MHOTOTPaHHHUKE

[ToBTOpeHme, 0600IIEHNE
CHCTEMAaTH3aIlUs 3HAHU.
Brrunciienne pacCTOSHUM: MEXITY
JBYMsI TOUKaMH, OT TOUYKH A0 MPSMOH,
OT TOYKH J0 MIOCKOCTH, MEXKITY
CKPELIMBAIOIINMUCS TPSIMBIMHU

Hroropas KOHTPOJIbHAA pa60Ta

[ToBTOpEeHME, 0000IICHUE
CHCTEeMaTu3alis 3HAHHH.
Brruuciienue yrioB: Mexy
CKPEIIMBAIOIIUMUCS TIPSIMBIMH,
MEXIY IPSMOM U IUIOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEXKTY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

bub6mmorexa [JOK
https://m.edsoo.ru/098bedad

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

bu6mmoreka [IOK
https://m.edso0.ru/b9146bc0

bu6mmoreka [JOK
https://m.edso0.ru/56765e8hb




11 KJIACC

Tema ypoxka

Cdepa u map: ueHTp, paauyc,
JMaMeTp; TUIOIIAb TOBEPXHOCTH
cepsl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas TNIOCKOCTh
K chepe; momanas cepol
N3obpaxkenue chepsl, mapa Ha
mwiockoct. CeueHus 1mapa

Hunuaapuyeckas HOBEPXHOCT,
o0pa3yroIne WIMHIPHIECKON
IMOBCPXHOCTH, OCh IIHJII/IHI[I)H‘-IGCKOIZ
MOBEPXHOCTH

Hunmuuap: ocHOBaHUS B OOKOBast
MMOBEPXHOCTh, 00pa3yroIas U OCh;
Ioma s OOKOBOM U ITOJIHOM
MTOBEPXHOCTH

N300parkenne LuIMHIpa HA
m10ckocTH. Pazséprka nuimHapa.
Ceuenus uunuHApa (MIOCKOCTHIO,
napasuieIbHON WIN
MEPIEeHIUKYISIPHON OCH LIMJINH/IPA)

Konnueckas noBepXHOCTb,

Koan4yecTBo 4acoB

Bcero

KoHTpoibHBI
e padoThI

IpakTuyecku
e padoThl

Jlara
U3yYeHH
|

DJIeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmoreka [IOK
https://m.edso0.ru/0341bc2b

bubmuoreka [JOK
https://m.edsoo.ru/bed12a43

bubmmorexa [JOK
https://m.edsoo.ru/bc15f7f2

bu6mmoreka [JOK
https://m.edsoo.ru/6054b8cl

bu6mmoreka [JOK
https://m.edso0.ru/188f6216

bubmuoreka [JOK
https://m.edsoo.ru/016e25eb

bu6mmorexa [JOK
https://m.edsoo.ru/c94ba09b




10

11

12

13

14

15

16

oOpa3yroire KOHMIeCKOu
MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,
oOpa3syromas U 0Ch; IJIOMA b
OOKOBOI1 U IOJIHOM OBEPXHOCTH

YceuéHHblil KoHyc: 0o0pasyronye u

BBICOTA; OCHOBAaHUS U OOKOBas
MMOBEPXHOCTh

N306paxenne koHyca Ha
IUIOCKOCTH. Pa3BépTka KoHyca.
CeueHnus koHyca (TUIOCKOCTHIO,
MapayieIbHON OCHOBAHMIO, U
IJTOCKOCTBIO, MMPOXOIAIIEH uepe3
BEPIINHY)

KOM6I/IHaI_II/I}I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

MHOFOFpaHHI/IK, OITMCAHHBIM OKOJIO

ctepsl; chepa, BUCaHHAS B
MHOTOTPaHHUK WUJTU B TEIO
BpalllcHUS

TToustue 00 00bEMe. OCHOBHEBIE
CBOMCTBA 0OBEMOB TeI
O0béM UIMHIpA, KOHYCa

O06béM 1mapa u mIomaab chepol

[TonoOHbIe TENa B MPOCTPAHCTBE.

bu6mmoreka [{OK
https://m.edso0.ru/897dd3b
2

bubmuoreka [IOK
https://m.edso0.ru/1468bab3

bu6mmoreka [IOK
https://m.edsoo.ru/Obdelbe8

bubmuoreka [IOK
https://m.edsoo.ru/3cefl0e5

bu6mmorexa [JOK
https://m.edso0.ru/0b13615
8

bubmuoreka [JOK
https://m.edsoo.ru/26a03fb7
bu6mmoreka [IOK
https://m.edso0.ru/5513d87
b

bubmuoreka [JOK
https://m.edsoo.ru/d189bde2

bu6mmoreka [{OK




17

18

19

20

21

22

23

24

25

26

COOTHOIIICHHUS MEXTY TUTOIIAISIMHI
MMOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX TEI

KonrtponsHas pabora o Temam
"Tena Bpamenus" u "O6bems! Ten"

Bekrop Ha MI0cKOCTH U B
IIPOCTPAHCTBE

CoXeHHE U BIUNTAaHHE BCKTOPOB

YMHOXEHUE BEKTOpa Ha YHCIIO

Pa3noxxeHue BekTopa 1o Tpém
HEKOMIUTAHAPHBIM BEKTOPaM.
[IpaBuio napamienenumnena

Pemenne 3a7a4d, CBI3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACHUCTBUH C
BEKTOPAMHU

KoopanHaTHO-BEKTOPHBIN METO
IIPU PELIEHUN T€OMETPUYECKHUX
3a1a4

IIpssMoyronbpHas cucreMa
KOOpJUHAT B IPOCTPAHCTBE.
Koopaunatsl Bexktopa. [Ipocteiimue
3a/1a4y B KOOpAMHATaX

VYros Mexay BEKTOpaMH.
CkansipHOe IPOU3BECHNE BEKTOPOB
Berancnenue yrios Mexmy
MPSIMBIMHU U TUNIOCKOCTSMHU

https://m.edsoo.ru/810cfleb

bu6mmorexa [JOK
https://m.edsoo.ru/4a33a8ab

bu6mmoreka [JOK
https://m.edsoo.ru/5caefclb

but6mmoreka [JOK
https://m.edsoo.ru/23f4f089

bu6mmoreka [JOK
https://m.edsoo.ru/dee379eb

bu6mmoreka [IOK
https://m.edsoo.ru/a28fd74e

bu6mmoreka [IOK
https://m.edso0.ru/5a827900

bubmmorexa [JOK
https://m.edsoo.ru/d3alfe30

bu6mmoreka [JOK
https://m.edsoo.ru/48db705
8

bu6mmorexa [JOK
https://m.edsoo.ru/725effc4

but6mmoreka [JOK
https://m.edsoo.ru/8efbe78e




27

28

29

30

31

32

33

34

KonrtponsHas pabora o Teme
"BekTopbl 1 KOOpAUHATHI B
npocTpaHcTae"

[ToBTOpeHme, 06001mEeHNE U
cucremMaTu3anus 3HaHuii. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpeHme, 0600mEeHNE U
cucreMaTtu3anus 3HaHui. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
IUTAHUMETPUH

[ToBTOpeHme, 06001EeHNE U
CHCTEeMAaTH3alns 3HaHui. 3a1aun
TUTAHAMETPUH M METOJIBI X
perieHus

[ToBTOpeHue, 060061IeHNE U
cUcCTeMaTu3alus 3HaHui. 3agaun
IUTAHUMETPUH U METOJIBI HX
pereHus

[ToBTOpeHue, 060061IeHNE U
cucremMaTu3anus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPHUH

Hrorosas koHTpoJsibHAs paboTa

[ToBTOpeHnue, 06001mEeHNE 1
cHUCTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBLHOM ITIPOI'PAMMBbBI

10 KJTACC

Kon
nposepsieMor
0 pe3yJabTaTa

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

IIpoBepsiemble npeaMeTHBIE Pe3yabTATHI 0CBOCHUS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI CpPeIHEro o01ero 0opa3oBaHus

I'eomerpus

OnepupoBaTh NOHATUSAMU: TOUKA, NIPsIMasi, INIOCKOCTh

[IprMeHATh aKCHOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX IPU PELICHUU
reOMEeTPUUYECKUX 3a1a4

OnepupoBaTh MNOHATHAMH: MapaUIEIbHOCTh M IMEPHEHAUKYISIPHOCTh
NPSMBIX U IUIOCKOCTEH

KnaccugunupoBars B3auMHOE pacloyIOKEHHE NPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN Yroj, TpaHH JBYTPAHHOTO YIJa,
pedpo ABYIpaHHOIO yIJia, JMHEHHBIN yroi ABYIPaHHOTO yIJia, ITpajycHas
Mepa JBYTpaHHOIO yria

OnepupoBaTh NMOHATUSAMHU: MHOTOTPAaHHUK, BBIMYKIBIM M HEBBITYKJIBII
MHOT'OTpaHHMK, 3JIEMEHTbl MHOI'OIPaHHUKA, IPABUIIbHBII MHOTOI'paHHUK
PacriozHaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHMKOB (THMpaMuia, MpU3Ma,
NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)

KnaccudummpoBarb  MHOrOrpaHHHMKM, BBIOMpass ~ OCHOBaHMA  JJIs
KJacCUpUKauuu  (BBIOYKJIbIE W HEBBINYKJIBIE  MHOTOIPaHHHKH,

IMpaBUJIbHBIC  MHOI'OI'PAaHHUKH, TIPpAMBIC W  HAKJIOHHBIC  IIPHU3MBI,

napasuleIenuIe Ibl)

OHGpHpOBaTL IIOHATHUAMMU: ceKymasa IIJIOCKOCTB, CCUCHUC
MHOI'OI'paHHHUKOB

OOBSICHATE MMPUHIHAIIBL IMOCTPOCHHA CeueHH I MHOT'OI'PaHHHKOB,
HCIIOJIB3Yys MCTO/ CJIICIOB

CTpOI/ITB CCUCHUSA MHOI'OIPAHHHUKOB MCETOAOM CJICAOB, BBIIIOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp:



7.12

7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

BUJ] CBEPXY, COOKY, CHU3Y

Pemarn 3aa4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCINYHH I10 06pa3uaM
WKW ajiropuTMaM, HNpHUMEHSA HM3BCCTHBIC AHAJIMTUYCCKHUEC MCTOABLI IIpU
pPeICHUM CTAaHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha  BBIYHUCICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOUKH OO HpHMOﬁ, OT TOYKH 10

IJIOCKOCTHU, MCKAY CKPCIIUBAIOIIUMHUCH ITPAMBIMU

Pemrate 3amaun Ha HaxOXJIEHUE TCOMECTPUICCKUX BCIUYHH I10 06pa3uaM
WKW ajiropurMaM, HNpHUMECHsAA HM3BCCTHBLIC aHAJIUTUYCCKHE MCTOJbI IIpH
peHICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYUCICHUC YTJIOB
MCKAY CKPCHIMBAOIHUMUCA IPAMBIMU, MCKIY HpHMOI‘/'I Hn IINIIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bobancnare 00BbEMBI M IUIOLIAJM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, nupamuaa) ¢ NpUMEHEeHHEM (pOpMYJl, BBIYUCISATh COOTHOIIEHUS
MEXIY IUIOLIAISIMU MIOBEPXHOCTEH, o0bEMaMu OJOOHBIX

MHOT'OI'PaHHHUKOB

OnepupoBaTh MOHATHSAMH: CUMMETPHUS B NPOCTPAHCTBE, LEHTP, OCh U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTypBI

W3BnekaTh, mpeoOpa3oBbIBaTh M WHTEPHPETHPOBATH HH(OpMAILUIO O
POCTPAHCTBEHHBIX TE€OMETPHUYECKUX (UTypax, TMPEACTABICHHYI0 Ha

yepTexkax U pUCyHKaX

HpHMCHﬂTB TCOMETPUUICCKUC (I)aKTLI I peHICHUSA CTCPCOMETPUUCCKUX
3aaa4, IMpeamnojararomux HCECKOJbBKO MHIaroB peumcHUs, €CIW YCIOBHA

MPUMEHEHUs 3aJ]aHbl B ABHOU opMme

[IpumensaTy mpocTeliiie MNpOorpaMMHBIE CpPEACTBA U AJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTCMEI ITPU PCHICHUN CTCPCOMCTPUUCCKHUX 3aayd

[IpuBOIMTE MpHUMEpPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U

JKHU3HH, PACIIO3HABATDH ITPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

[TprMeHATH MoJy4yeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh peaibHble
CUTyallud W NPHUMEHATH HM3YYEHHBIE IOHATHA B IIPOLECCE IIOHUCKa
pemenus MaTE€MaTHYECKH chopMyIHpOBaHHON po0IIEMBlI,
MOJIEJIMPOBaTh pealbHbIE CUTyallUM Ha SI3bIKE€ T€OMETPHUH, HUCCIEN0BATh
IOCTPOEHHBIE MOJIETM C HCIHOJIb30BAHUEM TI'€OMETPHUECKUX IMOHATUH U
TEOpeM, arnmapara ajareOopsl, pemaTh IPaKTUIECKUEe 3a/1a4H, CBSI3aHHbBIE C

HaXO0XXACHUEM I'COMCTPHICCKUX BEJIMYHH



11 KIIACC

Kon
MPOBEePSIEeMOro
pe3yJbTarta

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

IIpoBepsiemble MpeAMeTHbIE Pe3yabTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeHero o01ero 00pa3oBaHus

I'eomerpus

OnepupoBaTh NOHATUAMU: [IIUHAPUYIECKAsI TIOBEPXHOCTh, 00pa3yIOIIue
[WIMHIPHYECKON TOBEPXHOCTH, MHUIUHAP, KOHHYECKAs IMOBEPXHOCTb,
oOpa3ylonMe KOHHYECKOW  IMOBEPXHOCTH, KOHYC, cepuueckas
MOBEPXHOCTh

Pacrio3naBaTh Tena BpameHus (MUIMHIP, KOHYC, chepa u map)
OOBACHATH CIIOCOOBI MOTYYSHHS TEJ BPAILICHHS

KnaccuduimposaTh B3auMHOE pacroiiokeHue cepbl U MIOCKOCTH
OnepupoBaTh TOHATHSMH: IIIAPOBOM CETMEHT, OCHOBaHWE CETMEHTA,
BBICOTA CETMEHTa, LIApOBOM CJIOH, OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA
[IAPOBOTO CJIOS, IIIAPOBOM CEKTOP

Boruncnate 00bEMBI M TUIOMIAAM TOBEPXHOCTEH TeNn BpalICHUS,
TCOMETPHYCCKHX TEJl C MPUMEHEHUEM (POopMYyJT

OnepupoBaTh TOHSATHSIMH: MHOTOTPAHHHK, BIMCaHHBIA B chepy u
OTHMCAaHHBIN OKOJIO cephl, cepa, BIUCAHHAS B MHOTOTPAHHUK UITU TEJIO
BpallleHus

BBIMHCIATE  COOTHONICHUS MEXIy IUIOMIAJIIMUA TOBEPXHOCTEH U
00BEMaMU ITOTOOHBIX TEN

N3o06paxath nzydaemble QUIYypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX HMHCTPYMEHTOB

BEBIMONTHATE  (BBIHOCHBIC) ITUIOCKHME YEPTSKH W3 PHCYHKOB IPOCTBIX
00BEMHBIX GUTYp: BUA CBEpXY, COOKY, CHHM3Y; CTPOUTH CEUYCHUS Tl
BpalleHUs

W3Brekath, MHTEPHPETUPOBATL U MPeoOpa3oBBIBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
yepTexax U pUCYHKax

[TpumensITh TeoMeTprudecKue (HaKTHI ISl PEIICHUSI CTEPEOMETPHUECKUX

3aJlad, HIpCaArojararomux HCECKOJIbKO HIaroB pemcHUsA, C€CJIN YCIIOBUA

MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

OHepI/IpOBaTb IMOHATUCM: BEKTOP B IIPOCTPAHCTBEC



6.14

6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

BremoaHaTh I[CflCTBPISI CJIOKCHUA BCKTOPOB, BBIYWTAHHA BCKTOPOB H
YMHOKCHHA BCKTOpa Ha YUCIIO, O6T>$ICH${TB, KaKMMH CBOMCTBaMHM OHH

o0azaroT
[TpuMeHsITh paBUIIO Napajuieenuea Py CI0KEHHH BEKTOPOB

OnepupoBaTh MOHATUSAMH: JEKAapTOBBl KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA,
yroJl MEXIy BEKTOpaMH, CKaJspHOE IPOU3BEJIEHUE BEKTOPOB,
KOJIJTMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPHI

Haxoauth cymMMy BEKTOPOB M IPOM3BE/IEHHE BEKTOpa Ha YHUCIIO, Yroj
MEXJly BEKTOpaMH, CKaJIIPHOE NIPOU3BEIEHUE, PACKIIAIbIBaTh BEKTOP I10
JIByM HEKOJUIMHEApHBIM BEKTOpam

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT
Pemate mpocreiimne reomMeTpuuecKkue 3ajjayd  Ha IPUMEHEHHUE
BEKTOPHO-KOOPAMHATHOIO METOAA

Pematn 3aJa4yd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXO0XXACHUEC T'COMCTPUYCCKNX BCIWYHH I10 o6pa3uaM WK aJIropyutMam,
IIPUMCHSA HU3BCCTHBIC METOJBI npu pEeIICHUN CTaHJApPTHBIX

MaTeMaTUYEeCKUX 3a1a4

IIpuMeHATh mpocTedMe NPOrpaMMHBIE CpPEACTBA W AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4
IIpuBoaUTH MpUMEPBHI MATEMATUYECKUX 3AKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HM, PACIIO3HABATh IIPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
IIpuMeHATH 1MONyYECHHbIE 3HAHUSA HA IPAKTUKE: aHAJIU3UPOBATh
peanbHbIE CHUTyallud M IPUMEHSTh HM3yYCHHBIC IOHATHS B IIpoLEcce
MOWCKA PELIeHUs MaTeMaTU4ecKu C(HOPMYITUPOBAHHON MpoOIEMBI,
MOJZIETIMPOBAaTh PEAJIbHBIE CUTYallMd Ha S3bIKE T'€OMETPHUH, UCCIIEN0BAThH
IIOCTPOEHHBIE MOJIEIN C UCIOJIb30BAHUEM I'€OMETPUYECKHMX IOHATUU U
TeopeM, arnmnapaTa aareOpbl, pelaTh IPaKTHYECKUE 3314, CBA3aHHbIE C

HaXOKACHUEM I'COMCTPHUICCKUX BCINYNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUA

I'eomerpus

OcHOBHbIE TMOHATHSA cTepeoMeTpuH. Touka, MpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsatne 00  aKCMOMATHYECKOM  MOCTPOCHHHM  CTEPEOMETPUHM:  aKCHOMBI

CTCPCOMCTPUHU U CIICACTBHA U3 HUX

B3anmHoe pacnosioxkeHue ~HpsAMBIX B IPOCTPAHCTBE:  MEPECEKAIOIIUECH,
nmapajuieJbHbIe W CKpelIMBaloIIuecs mpsMmbie. [lapamnenpbHOCTh NpPSAMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: TMapajulelibHble MpsMble B  IPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MAPAUICTBHOCTh MPSMON M IUIOCKOCTHU. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YIrOJl MEXIYy TMpPSIMbIMA B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJuleIbHbIE MIIOCKOCTH, CBOMCTBA MAPAJIIEIbHBIX
mockocteit. [IpocTteitmme mpocTpaHCTBEHHBIC (UTYpPHI HAa TJIOCKOCTH: TETpadap,

KyO, napaJuiesnenumnes, NoCTPOCHUe CeUeHU!

[lepneHIUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: IIEPIECHAMKYJSIPHBIE IIPSIMBIE B
MIPOCTPAHCTBE, MpPSIMBbIE MapajuleNIbHbIE W TMEPNEHAUKYJIApPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYJSIPHOCTH MPAMOM M IUIOCKOCTH, TeOpemMa O MpsAMOH
MEPNEHANKYJSIPHON IUIOCKOCTH. YTIIbI B INPOCTPAHCTBE: YroJI MEXAY MHPSAMON W
IJIOCKOCTBIO,  JIBYTPAHHBIA  Yroyi, JIMHEHHBIA  yroJl  JABYTPAHHOIO  yIJa.
[lepnenauKysip 1 HAKJIIOHHBIE: PACCTOSHHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE OT
OpSAMOM 10 TJIOCKOCTH, MPOEKIHUS (UTYpHl Ha IUIOCKOCTh. [leprneHauKyiIsipHOCTh
IJIOCKOCTEH: TpU3HAK MEPNEHAUKYIIPHOCTH NIBYX IUTOCKocTel. Teopema o Tpéx
NEPIEHIUKYIIApax

IlonsiTME MHOrOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHOTorpaHHuka. Ilpusma: n-yronpHas
IIpu3Ma, TpaHd U OCHOBAHMSI NPU3MBI, MpsMas U HAKJIOHHAs NPU3MbI, OOKOBas U
ITOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamnenenumnen, npsMOyroibHbIA apauIesIeNIe T
u ero coiictBa. [lupamuna: N-yroiapHas nupamuzia, rpaHd U OCHOBaHHWE MUPAMUBI,
OOKOBas M IOJIHAS MOBEPXHOCTh MUPAMM/JIbI, IPABUIbHAS U YCEUEHHAS] MUPaMUJA.

OneMEHTHI INpu3Mbl W TIHPAMHIBI. HpaBI/IJ'II)HBIe MHOI'OIrpaHHUKH: ITOHATHUC



7.5

7.6

7.7

IIPaBWJIBHOTO MHOTOTpaHHMKa, IpaBWIbHAs MpU3Ma W IpaBWIbHasg IHUpaMHJA,
MpaBUJIbHAS TPEYToJibHAS MUPaMUIa U MPaBUIbHBIN TeTpadap, Ky0. [Ipeacrapnenue
O NIPaBWJIBHBIX MHOI'OIPAHHUKAX: OKTa’Jp, NOAEKa’dap U ukocadapyrue CedeHus

MMPU3MBbI 1 TUPAMHUIBI

CI/IMMeTpI/IH B NPOCTPAHCTBE: CHMMCTPUSA OTHOCUTCIBHO TOYKH, Hp}IMOI>'I,
IUIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMpaMuaax, rnapauiCIiCIuncaax, nNpaBuJIbHbBIX

MHOTI'OI'paHHHUKax

Boruncnenue 31eMEHTOB MHOTOTPaHHUKOB: pE&Opa, nuaroHanu, yribl. [lmomans
OOKOBOIl TIOBEpXHOCTH U TIOJHOW TOBEPXHOCTH TPSAMON MPHU3MBI, IJIOMIAIb
OCHOBaHUM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsAMOM npusMebl. [lnomans 60koBoi
MOBEPXHOCTH W TIOBEPXHOCTH TNPABWIHHOM MHUpPAMUJBI, TeOpemMa O IUIOLIAIn

yceu€HHou mupaMuibl. [lonsitre 06 00bEMe. OOBEM MUpPaMUIBI, TPU3MBI

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEXY TUIOIIAIIMU TOBEPXHOCTEH,

o0BEMaMHu I'IOIIO6HLIX TCII

11 KUIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

I'eomerpus

[Hunuuapuyeckas MOBEPXHOCTh, 00pa3yrolye HWINHAPUIECKON MOBEPXHOCTH, OCh
HWINHAPUYECKOM MmoBepXxHOCTU. LunuHIp: ocHOBaHMS W OOKOBas MOBEPXHOCTb,
oOpa3yrolas U 0Ch, TUIOMIAlb OOKOBOH ¥ ITOJTHON TTOBEPXHOCTH

Konnueckasi MOBEpXHOCTb, 00pa3yrolie KOHHYECKOM IOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW moBepxHocTH. KoHyc: ocHOBaHHMe U BeplIMHA, 00pa3yromias
U OCb, IJIOIA/Ib OOKOBOM U MOJIHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolue
1 BbICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

Cdepa u map: ueHtp, paguyc, JuaMeTp, MIoUIa b MOBEPXHOCTU cephl. Bzaumuoe
pacnosoxeHue cepbl U IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IUIONalb
cepsl

N300paxkeHue Te BpalieHus Ha TUIOCKOCTH. Pa3BépTka muiIMHApa U KOHyCa
KomOuHammu Ten BpamieHuss ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHMK, OMHCAaHHBIN
okolo chepsl, chepa, BiMcaHHas B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs

[Tonsitie 06 00BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO Tapajienenuneaa u ciueAactBus u3 He€. OO0bEM HMIUHApA,

koHyca. O0BEM 1mapa u TIonaab cQepol



6.7

6.8

6.9

6.10

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHHS  MEXIYy  IUIOMIAJASIMU

MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX T

Ceuenust umiMHApa (MapajulebHO W TEPHEHAMKYJISPHO OCH), CEYEHMs] KOHyca

(HapannenLHoe OCHOBAHUIO U ITPOXOAAIICC YCPE3 BepI_HI/IHy'), CCUCHUA apa

BGKTOp Ha IIJIOCKOCTH M B HPOCTPAHCTBC. CnoxeHue W BBIYUTAHUE BCKTOPOB.
YMHOXEHUE BEKTOpa Ha uucio. PasznokeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BektopaM. [IpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C

IIPUMEHEHNEM TPABUJI ACHCTBUM C BEKTOPaMU

[IpssMoyronbHas cucTteMa KOOpPAMHAT B HpocTpaHCTBE. KoopauHaTel BeEKTOpa.
[Ipocreitmue 3agaun B KOOpAWHATaX. YToJl MEXIy Bekropamu. CkanspHoe
MPOU3BEJCHUE BEKTOPOB. BBIUMCIEHUE YIIOB MEXAY NPAMBIMU U ILIOCKOCTSIMU.

KOOpI[I/IHaTHO'BCKTOPHHﬁ MCTO/J IIpU PCIICHUN I'COMCTPHUICCKUX 3a/[a1



IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
ITPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

Kon IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM Pe3yJbTATaM OCBOEHUSI
NMPoOBEPSIEMOT0 OCHOBHO# 00pa30BaTeJIbHOM NMPOrpaMMbl CpeIHero 0011Iero
TpedoBaHus o0pa3oBaHusi

Brnagenne meromamu J10Ka3aTelbCTB, aJIlOPUTMaMHU DPEILIEHUS 3azad;
yMeHue (HopMyImuUpoBaTh U ONEPHPOBATH TOHATHAMHU: OIpEICIICHHE,
aKCUOMa, TEOpeMa, CJEICTBUE, CBOMCTBO, INMPHU3HAK, IOKAa3aTENIbCTBO,
paBHOCHIIbHBIE (POPMYIHPOBKH; IPUMEHSThH UX; YMEHHUE (OPMYIHUPOBATH
oOpaTHOE U MPOTUBOIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEDPBI, HCIOJIB30BaTh METOJ MAaTEMaTUYeCKOW WHIYKIHUU;
IIPOBOAMTH  JIOKA3aTeIbHBIE PACCYXKICHUS IIPU PpELICHUM 3ajad,
1 OLICHMBATb  JIOTUYECKYIO  IIPABWIBHOCTb  PACCYXKACHWUM;  yMEHHUE
OIIEPUPOBATh MOHATUSAMHU: MHOXKECTBO, MOJAMHOXKECTBO, OINEpPAaLlUU Hal
MHOXECTBAMH; YMEHHME HCIIOJB30BaTh TEOPETUKO-MHOKECTBECHHBIN
amnmnapar JJis OIIMCaHUs pPeaIbHbIX IIPOLECCOB U SBJICHUN U IPU PELICHUU
3aJa4, B TOM UYHCJIE€ M3 JPYyruxX Y4eOHBIX IPEIMETOB; YMEHHUE
ONepUPOBaTh MOHATHAMMU: Ipad, CBSI3HBINA rpad, 1epeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONHUCHIBaTh TIpadbl pazIHIHBIMU

croco0aMu; UCTIOIb30BaTh rpadbl MPU PEIICHUH 3a71a4

YMeHue onepupoBaTh MOHATHSAMH: HaTypaJbHOE YHCIIO, LIEJI0€ YHCIIO,
CTENEHb C IEJIBIM ToKa3aTeeM, KOPeHb HaTYpaJIbHOW CTENEHHU, CTETICHb
C palMoHAIbHBIM  [OKa3aTeleM, CTeNeHb C  JIEHCTBUTEIbHBIM
nmokaszarejaeM, Jorapupm UHMCIa, CHUHYC, KOCHHYC M  TaHTEHC
MPOM3BOJBHOTO YHCTA, OCTATOK IO MOJYJI0, PalMOHAIBLHOE YHCIIO,
UppallMOHATbHOE  YWCJIO,  MHOXXECTBa  HATypajbHBIX,  IEJNBIX,
2 paloHaNIbHBIX, JCUCTBUTENBHBIX YHCEN, YMEHHE HCIIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAaWUMEHBIINM OOIIUN NEeNUTEIh U HAaWMEHbIIIEe
oOmiee kpaTHoe, anroput™ EBkiuaa mpu pemieHuu 3a1a4y; 3HaKOMCTBO C
pa3IMYHBIMM ~ TO3UIIMOHHBIMA ~ CHUCTEMaMM  CUHCIICHHS;  YMEHHE
BBITIOJTHATh BBIYUCIICHHE 3HAUYCHUM W MPe0oOpa3OBaHMS BBIPAKEHUH CO
CTETCHSIMH M Jorapudmamu, mnpeoOpa3zoBaHUs APOOHO-PAIMOHATBHBIX

BBIpa)I(eHI/II;'I; YMCHHC OIICpUPOBATH IMOHATHAMU: ITOCICAOBATCIbHOCTD,



apudmernyeckas nporpeccus, reoMeTpuyecKas mporpeccus,
OCCKOHEYHO yOBIBalIIas T'€OMETpUYECKas MPOTPECCUs; yMEHHUE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCIIE C TOMOUILI0 PEKYPPEHTHBIX
dbopMyII; yMEHHE ONEpUPOBATH TMOHITHSIMH: KOMILIEKCHOE YHCIIO,
COTPSOKEHHBIE KOMIUJICKCHBIE YMCIIa, MOIYJb U apTyMEHT KOMIUIEKCHOTO
gyucna, ¢opMa 3aluCHd  KOMIUIEKCHBIX 4ucen (reoMeTpuyecKas,
TPUTOHOMETpHUYECKass MW  aireOpanyeckas); yYMeTb  IPOU3BOIUTH
apupMETHIECKUE IEHCTBUS C KOMIUICKCHBIMH YHCIAMU; TMPUBOIUTH
MpUMEPBhl  UCIMOIB30BAHMS  KOMIUIEKCHBIX  YHCE;  ONEepUpOBaTh
MOHATUSAMM: MaTpuma 2x2 u  3X3,  omnpeaenuTenb  MaTPHIbL,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSIMH: pallMOHAIbHBIC, HpPpAlMOHAIbHBIE,
MOKa3aTeNlbHble, CTENEHHbIE, JorapuMuyueckue, TPUTOHOMETPUUECKUE
ypaBHEHUSI W HEPABEHCTBA, WX CHUCTEMbI; YMEHHUE ONEPHUPOBATH
MOHITUSIMH: TOXAECTBO, TOXKIECTBEHHOE IMpeoO0pa3oBaHHE, YpaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YypaBHEHHUH M HEPABEHCTB, PaBHOCHIBHOCTH
ypaBHEHUH, HEPAaBEHCTB M CHCTEM; YMEHHUE pellaTh ypaBHEHUS,
HEPaBEHCTBA U CHUCTEMbI C TOMOIIBIO PA3JIUYHBIX MPUEMOB; peIIaTh
ypaBHEHUs, HEPAaBEHCTBA U CHCTEMBl C TapaMeTpoOM; MPUMEHATh
ypaBHEHUS, HEPABEHCTBA, WX CHCTEMBI JJISl PEIICHUS MaTEeMaTHYECKUX

3aa4 U 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peanLHoﬁ KHU3HU

YMeHue onepupoBaTh MOHATHAMU: (QYHKIUS, 4YETHOCTh (YHKIMH,
NEPUOTMYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTb (DYHKIIMH, MOHOTOHHOCTH
GbyHKIHH, SKCTpeMyM (GYHKIIUUA, HAMOOJIbIIIEe W HAaUMEHbIIee 3HAYCHHS
(GYHKIMU HA TPOMEXYTKE, HenpepbIBHAs (YHKIIHMS, aCUMIITOTHI Tpaduka
¢GbyHKUIMY, TepBasi U BTOpasi NPOU3BOHAS (PYHKLIUH, F€OMETPUUECKUN U
¢bu3nveckuii CMBICT TPOM3BOJHON, IIEpBOOOpa3Hasi, OIpeneTEHHBIN
UHTErpaj; yMEHHE HaXOJIUTh aCUMNTOTHI Tpaduka (QyHKIUH;, yMEHHE
BBIUUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEACHHS, YAaCTHOTO U
KOMIO3ULUN (YHKLUH, HaXOAUTh YpaBHEHHE KacaTEeIbHOW K rpaduky
(GyHKINW; yMEHHE HAaXOJUTh IMPOW3BOJHBIC SJIEMEHTAPHBIX (DYHKIIHIA,
YMEHHUE UCIOJIb30BaTh MPOU3BOJHYIO [UIS MCCIENOBaHUS (YHKIMH,
HaXOJWTh HAWOOJBIIME W HAUMEHBIIUE 3HAUCHHs] (YHKUWH; CTPOUTH
rpadMKd MHOTOWIEHOB C HCIOJIb30BaHUEM allapara MaTeMaTH4ecKoro
aHauM3a; MPUMEHATh TIPOU3BOAHYIO [UIS HAXOXKACHUS HAWIYYIIEeTo

pEeIICHUA B MPHUKIAAHBIX, B TOM YHCJIC CONUATIBbHO-3KOHOMHYECKUX U



(bu3MUYeCKUX 3a/a4axX; HAXOIUTh TUIOMIAIU U 00BEMBI (PUTY C TIOMOIIBIO
MHTETpaja; IPUBOAUTH IIPUMEPHl MAaTEMATHYECKOI0 MOJEIUPOBAHUSA C

noMOIIbI0 AU pepeHnnanbHbIX YpaBHEHUH

YMenue omnepupoBaTh MOHATUSAMU: Trpaduk (QyHKuMH, oOpaTHas
GyHKUIMSA, KOMIO3UIMS (QYHKUUH, JUHEWHas (QyHKUMSA, KBaJpaTHUHas
byHKIHA, panoHagbHas byHKIHA, CTETIEHHAs byHKIHA,
TpUrOHOMETpUUYeckre  (QyHKIMM, OOpaTHblE TPUTOHOMETPUYECKHE
¢byHKIMH, TOKa3aTeldbHas M Jiorapudmudeckas QYHKUUH; YMEHUE
CTpOUTh TpadUKH HM3YYCHHBIX (YHKIMH, BBIMOJHATH MPEeoOpa3oBaHUS
rpaduKoB (YHKIIMH, UCIIOJIB30BATh TPaQUKHU I U3yUYEHUS MIPOLIECCOB U
3aBUCUMOCTEH, NpU pelIeHUH 33a4a4 U3 APYrHX Y4eOHbIX MPEAMETOB U
3a7ad U3 peabHON JKMU3HU; BBIPAXATh (POPMYIaMU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU; HCIOJIB30BaTh CBOHCTBa W rpaduku GyHKOMH 1015
pelleHnsl ypaBHEHMI, HEPABEHCTB U 3aJ1au C MapaMeTpaMu; U300paxarhb
Ha KOOPAMHATHOW TIJIOCKOCTH MHOXECTBA pELICHUHA YpaBHEHHIA,

HCPAaBCHCTB U UX CUCTEM

YMeHue pemarbh TEKCTOBBIE 3aJla4M pPa3HbIX TUIOB (B TOM YHUCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JBUKEHHUE, paboTy, CTOUMOCTb TOBApOB U
yCIIYT, HAJIOTH, 3a/1a4M U3 O0JIACTH YIPABICHHS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpPaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI II0 YCIIOBUIO 3aJa4M, HUCCIECN0BaTh IIOJYyYEHHOE DPEIICHUE U
OLIEHUBATh IPABJIONOAOOHOCTh pPE3YyJIbTATOB;, YMEHHME MOJEIUPOBAThH
peanbHbIe CUTYallUM Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAKEHHS,
YPAaBHEHUs, HEPABEHCTBA M HX CHUCTEMBbl II0 YCIOBUIO 3a1a4H,
HCCIEA0BATh IIOCTPOEHHBIE MOJCIM C HCIOJIB30BAaHUEM ammapara

ayreOpbl, HHTEPIPETUPOBATh MOJTYUESHHBIH pe3yIbTaT

YMeHue onepupoBaTh MOHATHAMU: CpeHee apu(MeTHIecKoe, MeanaHa,
HauOoJpIlleé ¥  HAWMEHbIIEE 3HAYEHHUS, pa3Max, JUCIEPCHS,
CTaH/IapTHOE OTKJIOHEHHWE YHCIOBOTO HAa0Opa; YMEHHE H3BIICKaTh,
MHTEPNPETHPOBaTh HH(GOPMAIHMIO, TPEICTaBIEHHYI0 B TalnMuax, Ha
auarpaMMax, rpaukax, OTpaskarollyto CBOWCTBA pealbHBIX MPOLIECCOB U
SBJICHHIA; TIPEICTABIATH WHPOPMAIIHIO C TIOMOUIBIO TAOIHIl U THArpaMM;
UCCIIeI0BAaTh CTATUCTUYECKUE IaHHBIC, B TOM YHCJIE C MPUMEHEHHEM
rpadMuecKuX METOJOB M  DJIEKTPOHHBIX  CPEICTB; TIpaduuecKu
WCCIIEIOBAaTh COBMECTHBIC HAOJIOJIEHUST C TOMOIIBIO  JTUArpaMm

pacceuBaHud U JIMHEHOM perpeccuun
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YMeHue onepupoBaTh MOHATHAMU: CIy4YaWHBIA ONBIT W CIlydalHOE
COOBITHE, BEPOATHOCTh CIYYalHOIO COOBITHS; YMEHHUE BBIUUCIATH
BEPOSATHOCTh C HCIOJIB30BAaHMEM TIpapUUecKuX METOJO0B; NPUMEHATH
(bopMyJIBl CIIOKEHUSI M YMHOXXEHHUS BEPOSTHOCTEH, (OpMyy HOJTHOMN
BEPOSITHOCTH, popmyny bepHymnnu, komOuHaTOpHbIE (GAKThI U (HOPMYIIBI;
OLIEHMBATh BEPOSATHOCTH pEaJbHBIX COOBITHI; yMEHHE ONEepHUpOBaThH
MOHATUSMM: Cly4yailHasi BEJIUYMHA, pacIpellelieHue BEpOATHOCTEH,
MaTEeMaTHUYECKOE OKUIAHWE, NUCIEPCUS M CTaHAAPTHOE OTKIOHEHHE
ClyyallHOH BeNWYMHBI, (QYHKUUU pacupefeNeHHs ¢ IUIOTHOCTH
PaBHOMEPHOI0, IOKAa3aTEJbHOTO ¥ HOPMAIbHOIO pacHpelesICHUN;
YMEHHE HCMOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeaeseHuil ams
peleHust 3ajay; 3HAKOMCTBO C TMOHSATHSAMHU: 3aKOH OOJBIIUX YHCEIl,
METOABI BBHIOOPOYHBIX HCCIEIOBAHUI, yMEHHE MPHUBOAUTH TNPUMEPHI
MPOSIBICHUS 3aKOHA OOJBIIMX YMCENT B NMPHUPOIHBIX U OOIIECTBEHHBIX
SBJICHUAX; YMEHHE ONIEPUPOBATh NMOHATUAMU: COUYECTAaHUE, IEPECTAHOBKA,
YHUCIO COYETaHMH, YMCIO IEepecTaHOBOK; OMHOM HbioTOHA; ymeHue
MPUMEHSATh KOMOMHATOPHBIE (DAKThI U PACCYKACHUS ISl pELIeHMs 3a/1a4;
OLICHUBATh BEPOATHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSATHOCTHYIO MOJIEIIb U HUHTEPIPETUPOBATH NIOJIYYCHHBIA PE3YIIbTAT

YMeHHue OnepupoBaTh IOHATUAMHU: TOYKA, IpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIVIA, IUIOCKHA Yroul,
JBYTPAHHBI yTOJ, TPEXIPAHHBIA yIOJ, CKPEIIMBAIOIIUECS MNpPsAMBIC,
MapaJUIeIbHOCTh U NEPIEHIUKYJIAPHOCTD MPSMBIX M IIOCKOCTEH, Yroj
MEXKIY MNPSMBIMU, YrOJI MEXAY IPSIMOM M INIOCKOCTBIO, YrOJl MEXIY
IIJIOCKOCTSIMHU, PACCTOSAHHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHHUE MEXKIY
MIPSAIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMH; YMEHHUE UCITOJIb30BATh IPU
peleHnH 3ajad U3ydeHHble (DaKTbl U TEOpEeMbl IUIAHUMETPUU; YMEHHE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYXAIOUIET0 MHUpPA; CTPOUTh
MaTEMaTHYECKHE MOJENH C IOMOILIBI0 T€OMETPUYECKUX IOHATHH U

BCJIMYMH, PCIIATh CBA3AHHBIC C HUMU MPAKTHUYCCKUC 3aaa4n

YMeHnue onepupoBaTh MOHATUSAMU: IUIOLIAAb (GUTYphl, 00BEM (UTYpBHI,
MHOTOI'PaHHMK, MPABUIbHBIH MHOTOTPAHHHUK, CEYEHHE MHOIOIPaHHHUKA,
KyO, Tapajulelienurnena, Npu3Ma, NHpaMuaa, (urypa U TOBEPXHOCTh
BpallleHHs, LUWIMHApP, KOHYC, Lap, cdepa, Iiomaas cdepsl, IIOManb
MOBEPXHOCTU MHPaMHJIbL, MPU3MBI, KOHYyCa, IMIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO TMapaileNienuneaa, MUpaMuabl, MPU3Mbl, IWIKHIPA,
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KOHYCa, Il1apa, pa3BEPTKA IOBEPXHOCTH, CEYEHUs KOHYCa M LUIUHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHMIO, CEYCHHME 1Iapa, IUIOCKOCTb,
Kacatomascs cdepsl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAaHHHUKH, (PUTYpHl U IOBEPXHOCTH
BpALEHUS, UX CEUYECHHS], B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHUE NMPUMEHATh CBOWCTBA I€OMETPUUYECKUX (PUTYp, CAMOCTOSITEIBHO
(bopMyIHpOBATH OIpENENICHUS] H3Y9aeMbIX (UTYp, BBLABHTATh THIIOTE3HI
O CBOMCTBaxX M IpPU3HAKAX I'€OMETPUUYECKUX (PUryp, 0OOCHOBHIBATH MU
OlpoBepraTh MX; YMEHHE MPOBOJIUTH Kiaccupukanuio ¢Guryp 1o
pa3NUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIE JOMOJIHUTEIIBbHBIC

MMOCTPOCHUS

YMeHue omnepupoBaTh TOHSTHSIMH: JBIDKEHHE B  IPOCTPAHCTBE,
napauIebHBIH MEPEeHOC, CHMMETPHS Ha IJIOCKOCTH M B NPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue TMoa00Us, TOM00HBIE (HUTYpBI; YMEHUE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (PUTYPHI, B TOM YMCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIIOJIb30BaTh T'€OMETPUYECKHUE OTHOIICHUS
OpU PELICHUH 3a7ay; HaXOJUTh TEOMETPHYECKHE BEIMYHMHBI (JUIMHA,
yroj, IUIOm@aab, oOBEM) MpH peHIeHWH 3a7ad U3 JIPYTUX y4eOHBIX
NPeAMETOB M U3 PealbHOM KU3HU; YMEHUE BBIUUCISATH TEOMETPHUCCKHE
BEJIMYUHBI (AJMHA, YTOJI, IUIoH[aab, OOBEM, IUIOWIAAb TOBEPXHOCTH),
UCMONb3ys U3yYeHHbIE (OPMYNIBI U METOABI, B TOM 4YHCIE: IJIONIAIb
MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCa, WINHAPA, TUIOMAAb cepsl;
00b&M Ky0a, IPSMOYTOJIBHOTO HapauleeNnueaa, MUPaMHIbI, TPU3MBI,
WINHApa, KOHYyCa, IIapa; yMEHHE HaxOAWTh OTHOLIEHHE O0BEMOB

MoA0OHBIX uryp

YMeHue onepupoBaTh MOHATUAMU: MPSMOYTOJIbHAs CUCTEMA KOOPJIMHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEJICHUE BEKTOpAa Ha 4YHWCJIO, Pa3IOKEHHE BEKTOpa MO Oaswucy,
CKaJIIPHOE TPOW3BEJCHUE, BEKTOPHOE TMPOU3BEACHUE, YroJl MEXIy
BEKTOPAaMH;, YMEHHE HCIOJIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOT
JUISL PEIICHHWS TEOMETPUYECKMX 3aJad W 3a7ad JAPYruX Yy4eOHBIX
MIpeIMETOB

YMeHue BBIOMpATh TOAXOMSIIMA METOA IS PEIICHHUs] 3a/ayu;
MOHMMAaHWE 3HAYMMOCTH MATEMATHKH B W3YUYEHUU TMPUPOAHBIX U
OOIIIECTBEHHBIX TPOIIECCOB MW  SBJICHWI; yMEHHWE pacloO3HaBaTh

MPOABJICHUC 3daKOHOB MATCMATHUKHU B HCKYCCTBC, YMCHUC IPUBOIAUTH



IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUA POCCUHCKOM W  MHUPOBOU

MaTeMaTU4eCKOM HaYKH



HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE
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HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Yyucia ¥ BEIUMCIIEHUSA
HarypaneHble u nesnble ynucna. [Ipu3Haku 1eIMMOCTH LENBIX YHCEIT

PaHI/IOHaJ'IBHBIC ypcina. OOBIKHOBEHHBIE U JACCATUYHBIC ,Z[pO6I/I, IIPOLCHTEI,

OCCKOHEUYHBIC MTEPUONUECKUE TPOOH

ApudmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. J[efcTBus ¢ apupMeTHuecCKUMHU

KOPHSIMH HaTypalbHON CTETIEHU

Crenensb ¢ 1enbIM nokazareneM. CTeneHb ¢ palMoHalbHbIM Moka3zaTeneM. CBoMCTBa

CTCIICHU

CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,

APKTaHTE€HC YHUCIOBOI0 apryMeHTa
Jlorapudm yucna. Jlecatnynbie 1 HaTypajgbHbIE JOrapu(MbI

JevictBurenbHble  4ucia. ApupMETHYECKHE OINepalnud C JACHCTBUTEIHLHBIMHU
yrcnamu. [IpuOnmkEHHbIE BRIYMCICHUS, TTPaBUia OKPYTJICHHS, TPUKUAKA U OlEHKA

pe3ynbTaTa BEIYUCICHUN

[IpeobOpaszoBanme BbIpaKeHUN

Kommuiekchsle yncna

YpaBHEHHUsI 1 HEPABEHCTBA

Llenbie u 1pOOHO-paAIIIOHATIEHBIC YPABHEHUS
WppanmonanbHbele ypaBHEHUS
TpuronomeTpruyeckue ypaBHEHUS

[TokazarenpHbIE U JTorapuMUUECKUe YpaBHEHUS
Llenbie u 1pOOHO-paIOHANIbHBIE HEPAaBEHCTBA
HppanmroHanbHble HEPABEHCTBA

[TokazarenbHble U IOrapuPMUUECKHE HEPABEHCTBA
TpuroHomeTpuuecKkue HEpPaBEeHCTBA

Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

YPaBHeHHH, HEPaBCHCTBA U CUCTEMBI C IMapaMETpaMu



2.1

3.1

3.2
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3.7
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4.1

4.2

4.3

5.1
5.2

6.1

6.2

6.3

7.1

Martpuia cucTemMsl TMHEHHBIX ypaBHEeHUN. ONpeaennTens MaTpULbI

OyHKIUY U TpaPUKH
OyHKuA, cnocoOwsl 3amanus (QyHkuu. ['paduk (yakmuu. B3zaumaO oOpaTHBIC
¢ynkunu. YétHsie 1 HeuéTHbIe pyHKUMU. [leproanueckue GyHKIUHN

OO6nactp ompeneneHuss U MHOXECTBO 3HaueHMH ¢yHkuuu. Hymm  QyHkiumm.
[TpoMexXyTKM  3HAaKONOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTHM  (DYHKIIMH.
Makcumymbl ¥ MUHUMYMBl (QyHKUuu. HauOombilee M HauMeHblee 3HaueHHUE

(GYHKIINHM Ha TPOMEKYTKE

CrenenHas (GyHKOHS C HaTypajdbHBIM W 1EJIbIM Toka3areneM. EE€ cBoiicTBa u

rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0i cTENeHN
TpuronomeTrpuveckue GyHKINU, UX CBOHCTBA U TPaQUKH
[TokazaTtenpHas u morapudmudeckas GyHKIIMH, ©X CBOWCTBA U TpauKu

Touku paspeiBa. AcumMnToThl rpaduxoB @yHkuuil. CpoiictBa  QyHKIMA,

HETIPEPBLIBHBIX HA OTPE3KE

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS TTOCIIEA0BATEILHOCTEH
Apudnmerndeckast 1 reoMeTpuueckas nporpeccuu. DopMyina CI0KHBIX TPOICHTOB
Hauana marematuyeckoro aHaansza

[TpousBoanas ¢pynkuuu. [Ipon3BoHbBIE JTIEMEHTAPHBIX ()YHKITHI

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ K HCCICO0BAHUIO (I)YHKLII/IP’I Ha MOHOTOHHOCTb H
9KCTPEMYMBI. HaXO)KIIGHI/Ie HauOOJIBIIEr0 ¥ HAUMEHBIIETO 3HAYCHUS q)yHKIII/II/I Ha

OTpe3Ke
[TepBooOpasnas. MaTerpan

MHoOecTBa U JIOTUKA

MHoOecTBO, onepaliu HaJ MHOXecTBaMu. [narpammsl Ditiepa — Benna
Jloruka

BeposTHOCTB M cTaTUCTHKA

OrnucarenpHas CTaTUCTUKA

BepostHocTh

KomOunaropuka

I'eomerpus

Durypsl Ha IIIOCKOCTH



7.2
7.3
7.4
7.5

[IpsiMBI€ M TUTIOCKOCTH B IPOCTPAHCTBE
MHororpaHHuku
Tena v MOBEpXHOCTH BpalEHUS

KoopanHate! 1 BEKTOPBI
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METOAUYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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