PabGouast nporpamma no yyeonomy npeamery «I'eomerpusi» (0a30BbIi
ypoBenb) 10-11 kinace

HOACHUTEJIBHASA 3AIINCKA

PaGouas nporpamma yuye6Horo kypca «l'eomerpus» 0a30BOro ypoBHs AJis
oOyuaromuxcs 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCy/IapCTBEHHOTO  00pa30BaTEeJIbHOIO  CTaHAapTa  CPEIHEro  OOIIEero
00pa3oBaHus, C YIETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHHMA, TIPEIBIBISIEMBIX
K MaTreMaTU4eckoMy OOpa30BaHUIO, M TPAIULUN POCCUUCKOro 0Opa3OBaHMUS.
Peanuzanus POrpaMMBbl o0ecreynBaer OBJIaJICHUE KITFOYEBBIMU
KOMIIETCHIIUSMHU, COCTABIISIONIIMH OCHOBY JIJISl CAMOPA3BUTHSI 1 HETIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTh 0OIIEKYIBTYpPHOTO, JMYHOCTHOTO "
M03HABATEIBLHOTO PAa3BUTHUS JTUYHOCTH 00YUAIOITUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTs yueOHOro Kypca T€OMETpHUM Ha YpOBHE CpEIHEro oOIero
oOpa3zoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METANpEeJIMETHBIX U
IPEIMETHBIX Pe3yJIbTaTOB OOYy4YEHHsS] T€OMETPUHU B HAMPABICHUU JIUYHOCTHOTO
pa3BuTHsa oOydaromuxcs, GopMUpOBaHUS (PYHKIIMOHATBLHONH MaTeMaTHYECKOM
IPaMOTHOCTH, W3Y4YEHUs JPYruxX Y4YeOHBIX JUCHMIUIUH. Pa3Butne vy
oOy4JaromuXxcs MPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUU
r€OMETPUYECKUX aOCTPaKIUi, COOTHOIICHUH PEATbHOTO M HJICaJbHOrO,
XapakTepe OTPaKCHUS MaTEeMaTHYECKOM HAyKOW SBJICHUM MW IPOILECCOB
pEaNbHOTO MUpPA, MECTE TEOMETPHUH B CUCTEME HayK M POJIM MaTeMaTUYECKOTO
MOJICIUPOBAHUS B HAyYHOM TIO3HAHMM W B TMPAKTUKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyUaAIIUXCS, a TaKXKe KayecTB
MBIILJICHUS, HEOOXOIUMBIX JIJISl aJJanTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomeTtpus siBHsieTCS OMHUM M3 0A30BBIX MIPEIMETOB HA YPOBHE CPETHETO
obmiero oOpa3oBaHHs, TaK Kak OOECIEeYMBAaEeT BO3MOXHOCTh H3YUEHHUS Kak
JTUCITUTUTAH €CTECTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MbIieHne, GOpMUPYyEMOe TPHU U3YICHHH OO0YJarONTUMUCS
MOHATUHHBIX OCHOB TEOMETPUHM U TIOCTPOCHHHM IEMOYKH JIOTHYECKUX
YTBEP)KJICHUN B XOJI€ PEIICHUS TE€OMETPUYECKUX 3a/iad, YMEHUE BBIBUTATh W
OTPOBEPTaTh TUIIOTE3bI HEMOCPEICTBEHHO HMCIOIB3YIOTCS TPH PEIICHUN 3a1ad
€CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.



YMeHne OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb
BO BCEX 00J1acCTAX JAEATENbHOCTU YesioBeka. OpueHTalus YeloBeKka BO BpeMEHHU
U MPOCTPAHCTBE — HEOOXOAUMOE YCJIOBHE €Tr0 COLMAIBHOrO ObITHS, (popMma
OTPa)KEHUsI OKPY’KAIOIIEr0 MUPA, YCIOBHUE YCHEIIHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus JeUCTBUTENBHOCTH. OniepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUJbI YYEOHOW W TPYIAOBOM JEATEIBLHOCTH,
SIBJISIETCS. OJHUM U3 MPO(GECCHOHATBHO Ba)KHBIX KA4YECTB, MOATOMY aKTyalbHa
3ajaya GOPMUPOBAHUS Y OOYUYAIOIIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOPA3HOTO MBIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOMN JAEATEILHOCTH 110 MHOTHUM HaIPaBJICHUSIM.
enb ocBoenust mporpammbl yueOHOro kypca «l'eomerpus» Ha 6a30BOM
ypoBHE OOy4eHHs — 001Ieo0pa3oBaTesibHOE M OOIIEKYJIbTYPHOE pa3BUTHE
oOyJaromuxcs 4depe3  obOecredeHHe  BO3MOXKHOCTH  TNPUOOPETCHHUS U
UCIIOJIb30BAHUSI CUCTEMATHUYECKUX TEeOMETPUYECKUX 3HAHUW U JICUCTBUH,
cienuPUYHBIX ~ TeOMETPHUU, BO3MOXKHOCTH  YCICIIHOTO  TPOJIOJKCHUS
oOpa3oBaHUs 1O CHEIUATBHOCTSAM, HE CBS3aHHBIM C  TPHUKIAJIHBIM
UCITOJIb30BAHUEM T€OMETPHH.
[Iporpamma 1o reoMmerpuu Ha 0a30BOM YpOBHE MpeaHA3HAUYCHA IS
oOydJaromuxcs CpeaHed  IIKOJbl, HE UCHBITHIBABIIUX 3HAYUTEIBHBIX
3aTpyIHEHUI Ha YPOBHE OCHOBHOTO 00IIero obpazoBanusi. Takum oOpaszowm,
oOydaromuecs: Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIHME MaTeMaTHYECKUE
YMEHHUsI, CBSI3aHHBIE CO CIEIM(PUKON T€OMETPUH U HEOOXOAUMbIE ISl )KU3HU B
COBpEMEHHOM oO1iecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTH HM3YyUUTb
reOMETPHIO OoJiee TIIyOOKO, €CJIM B JTaJIbHEHUIIIEM BO3HUKHET HEOOXOIUMOCTD B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBLHON NeITeTbHOCTH.
JlocTkeHue 1eNM OCBOCHHUS TMPOTPaMMBbl OOECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopuTeTHBIMM 3aja4aMH OCBOGHHUSA Kypca
«"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:
e (opmupoBaHHE TpEACTABICHHS O TEOMETPHUH KaK 4YacTU MHUPOBOU
KyJIbTYpPbl U OCO3HAHHE €€ B3AMMOCBS3U C OKPYKAIOLIUM MUPOM;

e (opmupoBaHHEe TIPEACTABICHNS] O MHOTOTPAHHUKAX U TeJlaX BpPAICHUS
KaKk O BaXHEHUIIUX MATEMaTHYECKUX MOJENSAX, TO3BOJISIOIINX
OTHMCHIBATH U M3y4YaTh PA3HBIC SIBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHHe yMeHHs pacro3HaBaThb Ha 4YEPTEkKax, MOJCISIX U B

peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPAICHUS;

e OBJAQJICHWEC METOJIaMH pCEIIeHUs 3a7ad Ha TIOCTPOCHHS  Ha

M300paXeHUAX MPOCTPAHCTBEHHBIX (PUTYD;



e (QopMHpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATUSIMU O
MHOT'OTPaHHUKAX U TeJIaX BPAIllEHUs] U UX OCHOBHBIMH CBONCTBAMU;

e OBJAQJCHHUE AaITOPUTMAMM PEHICHHUS OCHOBHBIX THUIIOB  33j]1ad;
dbopMupoBaHuE yMEHHUS MPOBOAUTH HECIOXHBIE JOKa3aTeIbHbIC
pacCyXJIeHUsI B XOJI€ PEUICHUS] CTEPEOMETPUYECKUX 3aJad U 3a7ay C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHUE  HWHTEJUICKTyaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
o0ydJaromuxcs, TIO3HABATEIIbHOM AaKTUBHOCTH, HCCIIEAOBATEIbCKUX
YMEHUM, KPUTUYHOCTU MBIIIJICHUS,

e (QopmupoBanue  (YHKIMOHATBLHOW  TI'PAaMOTHOCTH,  pEJIeBaHTHOM
F€OMETPUM: YMEHHME PACIO3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTYyaIUsX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEIMETOB, POSBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (HOpPMYyJIHpPOBATH WX Ha S3bIKE
reOMETpUM U CO3JaBaTh T'€OMETPUUECKUE MOJICNIU, TPUMEHSThH
OCBOCHHBIM T€OMETPUUYECKHMM amnmapar sl PEHIeHUs MPaKTHUKO-
OPUCHTHPOBAHHBIX  3ajla4, HWHTEPIPETUPOBaTH W  OLICHUBATh
MOJIyYEHHBIE PE3YJIbTATHI.

OTnMuuTeNsHON 0COOEHHOCTHIO IPOTPAMMBI SIBJISIETCSI BKIIIOUEHUE B KypC
CTEPEOMETPUM B Hayaje€ €ro H3y4YeHHs 3a/Jad, pEIIaeMbIX Ha YPOBHE
UHTYUTUBHOTO TO3HAHUA, U ONpENEIEHHBIM 00pa30oM opraHu3oBaHHas paboTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS], CTUMYJIUPYET NPOTEKAaHUE UHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET
K JaJIbHEUILIEMY U3yUYEHHIO MTPEIMETA.

[Ipenmoutenue oTAaéTcsl HATISATHO-KOHCTPYKTUBHOMY METOY OOy4eHHS,
TO €CTh TEOPETUYECKUE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH
MPEAMETHO-IIPAKTUYECKON  NIeSITENbHOCTU.  Pa3BUTHE  NIPOCTPAHCTBEHHBIX
MPEICTABIECHUN y yYalquXCsi B Kypce CTEPEOMETPHUM ITPOBOJAUTCS 3a CUET
pelIeHusl 3aJad Ha CO3JaHUE NPOCTPAHCTBEHHBIX O0Opa3oB H 3aJad Ha
OTepUpPOBaHUE TPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3nanue obpasza MpOBOIUTCS
C ONOPOM HA HATJIAIHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBICUYEHUS
OT HAIVISIAHOCTH, MBICJIEHHOT'O U3MEHEHUS €TI0 UCXOJHOTO COJICPKAHUS.

OcHoOBHbBIE cojepkaTenbHble JHHUM Kypca «l'eomerpunm» B 10-11
Kiaccax: «MHororpanHukmn», «lIpsMble U MIIOCKOCTH B MPOCTPAHCTBEY, «Terna
BpauieHus», «BekTopsl M KOOpAWMHATBHI B MpocTpaHCTBe». DopmupoBaHue
JOTUYECKUX YMEHHUM pacrpeAessieTcss He TOJIbKO MO COAEPKATEIIbHBIM JTUHUSAM,
HO U T10 rogaM o0y4eHHUs Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus.



Copeprxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJIbTaTaM
OCBOECHUsI pabouell mporpamMMsbl, paclpeneiaEHHbIM MO0 TojaM OOy4eHus,
CTPYKTYpPUPOBAHO TaKUM o0O0pa3oM, 4YTOObI OBJAJICHUE TE€OMETPUUYECKUMU
MOHSATHUSMHU U HABBIKAMU OCYIIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYIATEIbHO,
C coOJoeHMeM TPUHIMIIA [PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS
BKJIIOYAJIUCh B OONIYH0  CHUCTEeMY TE€OMETPUYECKHX  MpeJACTaBICHUMN
oOydJaromuxcs, pacmupsiss U yrayouss e€, oOpas3ysi MPOYHbIE MHOKECTBEHHBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun orBoautes 2 yaca B Henenmo B 10 kimacce u 1 gac
B Henento B 11 kiacce, Bcero 3a jiBa rojia ooydenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE TIOHATHS CTEpeOMETpUM. Touka, TmpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHHHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne OpsIMbIX B NPOCTPAHCTBE: IEpeceKarolnecs,
napajuieJibHble W CKpeluBaroumecs mnpsamble. [lapamienbHOCTh NOpPSIMBIX U
IUIOCKOCTEN B NPOCTPAHCTBE: MAPAJUIEIbHBIE MPSMBIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MMAPaUIEIbHOCTh NMPSAMON U IJIOCKOCTH. YTIIBI C
COHANPaBJIECHHBIMA CTOPOHAMH; YTOJ MEXAy MpPSAMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  MapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TIockocTel. IlpocTeiimnie mpocTpaHCTBEHHbIE (UTYyphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenune; MocCTpOeHUEe CeYSHHIA.

[lepnieHAUKYISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIECHANKYISPHBIE TPSIMBIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U IEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYJSIPHOCTA IPSMOW M IUIOCKOCTH, TeOpema O MpsAMOM
NEPIECHAUKYISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKIY IPSAMOU U
IUIOCKOCTBIO; JBYIPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPaHHOTO VIJIA.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
pacCTOSIHHE OT MPSMOW 10 TUIOCKOCTH, NpPOEKIHs (UTYphl HAa TUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPHECHAMKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTBl MHOI'OTPAaHHHKA,
BBIITYKJIBIE W HEBBINYKIbIE MHOIOTPAHHUKHK; pPa3BEPTKA MHOIOTPAHHHUKA.
[Ipu3sma: n-yronpHas mNpu3Ma; TIpaHX U OCHOBAHUS MPU3MBI; IIpsAMas H
HAaKJIOHHasT  IpU3Mbl; OOKOBas W  IOJHAs  IOBEPXHOCTb  IPHU3MBI.
[Tapamnenenunen, MNpPSAMOYTOJBHBIM TMapajUlelieIMNE] W €ro CBOMCTBA.
[Tupamuna: n-yronpbHas mupamMuaa, TPaHA U OCHOBaHUE MUPAMUJIBI; OOKOBas U
MOJHAss TOBEPXHOCTh NUPAaMHbI, IPAaBUJIbHAS W YCEUEHHAs NUpaMHaa.
OnemMeHThl Npu3Mbl U nUpaMmuiabl. [IpaBUiIbHBIE MHOTIOIPDAaHHHUKHU: TOHATHE
MMPaBUJIBHOIO MHOTOTPAaHHUKA; MpPaBWJIbHASA MPU3MA U MPABWIbHAS NMUPAMUJIA;
MpaBWIbHAS TPEYroJibHAs TMHpaMUia W TPABWIBHBIA  TETpadap; Kyo.
IIpencraBieHne O MNpPaBUIBHBIX MHOTOTPAHHMKAX: OKTadp, HOOACKAdIP H
nkocasap. CeyeHus MpU3Mbl U IMPAMUIBIL.



CummMmeTpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTU. OJIEMEHTBl CUMMETPUM B NHUPAMUAAX, [apAJIIEICIUIIEIaX,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTH U MMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IJIOLIAJb OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM NPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM W TOBEPXHOCTU MPABHIBHOW MHUPAMMIBI,
TeopemMa O IUIomaAu yceuéHHoOUW mnupamuabl. [loHstue 006 00BEMe. OOBEM
nUpaMubl, IPU3MBI.

[lono6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKAY IUIOIMAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJsia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasywIue  IUIMHAPUICCKON
MOBEPXHOCTH, OCh LWJIUHAPUYECKON MOBEPXHOCTU. [[unuHIp: OoCHOBaHUA U
OOKOBasi TIOBEPXHOCTb, OOpa3yroImas W OCh; IUIONIAAb OOKOBOW M TIOJIHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yroIre KOHUUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTU. KOHyC: OCHOBaHHME M BEpIIMHA,
oOpasyroriasi U OCh; IUIOIIaJAh OOKOBOW M TOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3yrolre U BBICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOIIAb MOBEPXHOCTH CQEpHI.
B3anmHOe pacnonoxxkeHue cdepbl M IIOCKOCTH; KacaTeidbHas IUIOCKOCTh K
cthepe; momaab chepsl.

N3o0paxenune Tenm BpalleHUs Ha IUIOCKOCTH. Pa3BépTka muimmHApa U
KOHYyca.

KomOuHammu Tenm BpameHWs W MHOTOTPAHHHKOB. MHOTOTpaHHUK,
OmMMCaHHBIH OKO0JIO cdepbl; cdepa, BOUcaHHAS B MHOTOTPaHHUK, WIIH TEJIO
BpaIllCHUS.

[Tonssitne 06 oO0béme. OcHOBHBIE CBOWCTBA 00BEMOB Tein. Teopema 00
00BEéME TIPSIMOYTOJIPHOTO TapajuielienuIeaa W ciaeacTBus u3 He€. O0béM
nUIuHIpa, Konyca. O0sEM mapa u Tiomasas chepel.

[TogoOuple Tema B mpocTpadHcTBe. COOTHOMICHUS MEXIY ILIOMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.



Ceuenust nuivHIpa (MapauielibHO M TMEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajjieIbHOE OCHOBAHMIO M MPOXOJSIIEE Yepe3 BEpUIMHY), CEUECHHUS
niapa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha minockocth m B mpoctpaHcTBe. CIllOXKEHHWE W BbIYMTaHUE
BEKTOpPOB. YMHOXXEHHME BEKTOpa Ha 4ucio. PasimoxeHue BekTopa IO TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBwiio mnapamienenunena. Pemenue 3anauy,
CBA3aHHBIX C NPUMEHEHHUEM NPABWI JEUCTBUM ¢ BekTopamu. lIpsmoyronbHas
cucteMa KoopauHaT B mpoctpaHcTtBe. Koopamuatel Bektopa. Ilpocreiimne
3aa4d B KOOpJMHATAX. YTOJ MEXAY BekTopamu. CKalsIpHOE MNPOW3BEICHHE
BEKTOPOB. BbluuciaeHue yriaoB MeXAy MNOpSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEIIEHUU T€OMETPUUECKUX 3a]1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MTPOTpaMMbl Y4eOHOTO MpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnnuTanme:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WJIEHA POCCHUUCKOTO OOIIEeCTBa, MPe/ICTaBICHUEM
O MaTeMaTH4YeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, MPOIEAYp TpakKJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.),
yMEHUEM B3aUMOJIEHCTBOBATh C COIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUHM C
uX (QYHKIIUSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIIUTAHME:

chOPMUPOBAHHOCTHIO  POCCHMCKONW  T'pPaXJaHCKOW  WJEHTUYHOCTH,
YBYKEHUS K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KCHUSM POCCHUHCKMX MaTEMaTUKOB M POCCHUHCKON
MaTEMaTUYECKOM IIKOJIBI, K HCIIOJIb30BAHUIO JTHX JIOCTHKEHUH B APYyrux
HayKax, TEXHOJOTUAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMSL:

OCO3HAHHEM TYXOBHBIX HEHHOCTEH POCCHIICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TIOBEICHUS,
CBA3aHHOTO C TPAKTUYECKUM TPUMEHEHHEM JOCTIDKEHUW HayKu H
NESTENBHOCTBIO YYEHOTO; OCO3HAaHMEM JIMYHOTO BKJIaJa B TIOCTPOCHHE
YCTOWYHUBOTO OYIYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM OTHOIICHHEM K MUPY, BKIIOUas ICTETHUKY MAaTEMaTUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCcyXICHUM;
BOCIIPUUMYHUBOCTBIO K MATEMATHYECKUM  AaCIIEKTaM  PA3JAYHBIX BHUJIOB
HCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS MPUMCHATh MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 3JI0poBoro u 0Oe3omacHOro o0pa3a KHU3HH, OTBETCTBEHHOI'O
OTHOIIICHHWSI K CBOEMY 3JIOPOBBIO (3710pOBOE IMTaHHWE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHHA M OTJIBIXA, pEeryJsipHas pu3ndeckas akTUBHOCTHD); (DH3NISCKOTO
COBEPIICHCTBOBAHMS, pu 3aHATHIX CITIOPTHBHO-03/T0POBUTEIHLHOMN
NEATCITLHOCTHIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIESATENbHOCTH, CBSI3AHHBIM C
MaTe€MaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpPILATh OCO3HAHHBINA BBIOOP
Oynymieit nmpodeccuu U pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU IPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAaNlPaBICHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa  COCTOSHUE MPUPOJHOM U
COLIMAJILHOM CpeJlbl, OCO3HAHMEM IJIOOAJIBHOIO XapakTepa HKOJIOTHYECKUX
npo0OsieM; OpUEHTaluMeld Ha TMpPUMEHEHHE MaTEeMaTUYEeCKUX 3HAaHUM s
pelIeHus 3a/1a4 B 00JIACTH OKPY’KaIOIIeH Cpelibl, TIIaHUPOBAaHUS MOCTYIKOB U
OILICHKHU MX BO3MOJKHBIX MOCJEICTBHI Il OKPY>KAIOIIEH Cpeibl.

ILleHHOCTH HAYYHOI' O O3HAHMS:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHs HAyKH ¢ OOIIECTBEHHOW MpPaKTUKH,
NOHMMAaHHEM MaTEeMaTUYECKON HAyKH KaK cepbl YeIOBEUECKON NeATEeIbHOCTH,
ATamnoB €€ pa3BUTHUS M 3HAUMMOCTHU ISl Pa3BUTHUS IIUBUIIN3ALIMU; OBJIAJICHUEM
SA3BIKOM MaTeMaTHUKUA U MAaTeMaTHYECKOW KyJIbTypOod KaK CpPEeJICTBOM IMO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYHIECTBIISITH MPOCKTHYIO U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl y4eOHOTO TIpeaMeTa
«MaTtemaTHka» XapaKTepU3YyIOTCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
oelticmausmMu, YHUBEPCAIbHbIMU Pe2YTIAIMUBHBIMU OetUCBUAMU.

1) Vuusepcanvuvie nosnasamenvHuvle Oeticmsus, 0becnequUsaOm
Gdopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 o0Oyuarouuxcs (oceoeHue
Memo008  NO3HAHUA  OKpYJcarwe2o Mupa;, npumeHenue  J102U4ecKux,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJornyeckue JeicTBUsA:

e BBLIABIISITD u XapaKTepHU30BaTh CYLIECTBEHHBIC NpU3HAKU

MaTeMaTUYEeCKUX OOBEKTOB, MOHATHH, OTHOIIECHUN MEXKIY MOHATHSIMU;
bopMyTupOBaThH ONpEJICIICHUS TMOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KJIAaCCU(PUKALIMU, OCHOBAHUS JII 0000IICHUS
Y CpaBHEHUS, KPUTEPUH MTPOBOIUMOI0 aHAIIN3A;

BOCHPUHHMMATh, (POPMYyIHUpPOBaTH M NPEOOPA3OBBIBATH CYXKIACHUS:
YTBEpJUTEIbHbIE U OTPULIATENbHbIE, €JUHUYHbIC, YaCTHbIE U OOINIUE;
YCIIOBHBIE;

BBISIBJISATh  MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEpPUM Uil BBISBJICGHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JETYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKJIeHUNH  (MpsMble W OT  NPOTHBHOTO),  BBICTpamBaTh
aprymMeHTaIuIo, OPUBOJIUTh  TNPUMEPhl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYXKICHUS U BHIBOBL;

BbIOMpaATh Croco0 pelreHus yd4eOHOM 3ajaun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIleHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Yy4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue 1eCTBUSA:

UCIIOJIb30BATh ~ BOMPOCHI  KaK  HCCIENOBATEIbCKUA  HHCTPYMEHT
no3HaHus; GOPMYIUPOBATh BONPOCH], (HUKCUPYIOIIME MPOTUBOPEUUE,
npo0sieMy, yCTaHaBIMBATh UICKOMOE U JIaHHOE, (hOPMHUPOBAThH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULMIO, MHEHUE;

IPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,
UCCJIEIOBAHME 110 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO
o0BeKTa, SBJICHUS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

caMoCTOATeNbHO  (popmynupoBaTh 000OIIEHUS W BBIBOABI  TIO
pe3yibpTaTaM IMPOBEAEHHOTO HAOIOICHUS, UCCIEAOBaHUSA, OLCHUBATDH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUI;
IIPOTHO3UPOBATH BO3MOHOE PAa3BUTHE IPOLIECCA, A TAKKE BBIABHUIATh
MPEIIOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBUSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH ACUITUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA
Ha BOMIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HWCTOYHUKOB  PA3NMHYHBIX  THUIIOB,
AHAJIN3UPOBATS, CHUCTEMATHU3UPOBATH 151 VHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTABICHUS;



CTPYKTYpPUpPOBaTh HH(MOpMALUIO, MPEACTABIATH €€ B pa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH rPadUUECKU;

OLICHMBATh  HAA&KHOCTh  MHPOPMALUM MO  CAMOCTOSITENBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvnvie KOMMyHukamueHuwle Oelicmsus, 0Oecnevyusarom

chopMUpOBaAHHOCMb COYUATLHBIX HABLIKOE 00YYAIOUJUXCHL.
Oo0menue:

BOCIPUHMMATh U (GOPMYIUPOBATh CYXJACHHUS B COOTBETCTBHHM C
YCIOBUSMHM M LENSIMH OOUIIEHUS; SICHO, TOYHO, IPAMOTHO BBIPAXKaTb
CBOIO TOYKY 3pEHHMS B YCTHBIX W IIMCBMEHHBIX TEKCTaX, JaBaTh
NOSICHEHHSI MO XOJy PELICHMs 3aJa4d, KOMMEHTHPOBATH IMOJTYyYECHHBIN
pe3ynbTar;

B X0/ie OOCYXJCHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBbI, TPOOIEMBbI, pelIaeMOol 3a/1aun, BHICKA3bIBATh UJECH, HAllCJICHHbIC
Ha TIOMCK PEIIEHUS; CONOCTAaBISATh CBOU CYXACHUS C CYKICHHUSIMU
JIpYruX YYacCTHUKOB JMaliora, OOHapyXHBaTh paziiMyMe U CXOJICTBO
NO3UIMHI; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paKCHMUS;

IPEICTABIATh  PE3YJNbTAThl  PEIICHHS  3a7add, OKCIEPUMEHTA,
UCCIICJIOBAHUSA, IPOEKTa; CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUIEHUSI € Yy4Y€TOM 3aJad Npe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

NMOHUMATh W  HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIMBUIYaJbHONH pabOTHl MpU pelieHnHd Y4eOHBIX 3a/Jad; MPUHUMATH
IeJb COBMECTHOW  JEATEIbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOM pPabOThI, pacupeneisTh BHUABI padOT, JOTOBAPHBATHCS,
o0CcyXaaTh TMpOIECC H pe3yabrar paboThl; 0000maTh MHEHUS
HECKOJBbKHUX JIOJICH;
y4acTBOBaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIaeHus, oOMEH
MHEHUH, «MO3TOBBIC IITYPMbl» W WHBIC); BBIMOJIHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOM JECUCTBHUS C JAPYTHMMH YICHAMU
KOMAaH/IbI; OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMIMH TPOIYKT IO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM yUYACTHUKAMH B3aUMOJICHCTBU.
Vuueepcanvnvle  pecynamueHnwvle  Oelicmgus,  0becneuusarom

qbopMupoeaHue CMbICI06bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOG JIUYHOCMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIECHUS 3a/1a4u, BEIOUpaATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATH BaPUAHTHI
pelieHui ¢ yuéToM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb:

e BIAJECTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUM KaK OCO3HaHUs
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTEIBHBIX  IIPOLIECCOB, UX
pe3yabTaTOB; BIAAETh CHOCOOAMU CaMOINPOBEPKH, CaMOKOHTPOJIS
Ipolecca U pe3yJibTaTa peLIeHUs] MaTeMaTUYECKON 3a/1a4y;

e TMpPEIBHUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU pPELICHUH
3a7la4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX, HAWJEHHBIX  OWIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHMBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBICHATH
IIPUYUHBI TOCTHKEHUS WU HENOCTUKEHHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

OnepupoBaTh NOHATUAMU: TOUYKA, NIPsAMasi, INIOCKOCTb.

[IpuMeHAThP aKCHOMBI CTEPEOMETPUM M CIEICTBUS M3 HUX MHPHU PEUICHUU
r€OMETPUYECKHUX 33/1a4.

OnepupoBaTh MOHATUSMU: MAPAUICIBHOCTh W MEPIEHANKYISIPHOCTh
MPAMBIX U TIOCKOCTEM.

KnaccudunmpoBath B3auMHOE pPacloNOXKEHUE MPAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUSIMU: JBYIPAHHBINA yroji, rpaHd JBYI'PAHHOrO Yria,
pedpo IBYTpaHHOTO YIJIa; TMHEHHBIM yroy ABYTPaHHOTO YIiia; TpagaycHas Mepa
JIBYTPAaHHOIO YTJIa.

OnepupoBaTh MOHSTUSMH: MHOTOTPAHHUK, BBIMYKIIBIA W HEBBITYKJIIbII
MHOTOI'PaHHHUK, 3JIEMEHThl MHOIOTPaHHUKA, MPAaBUJIbHBIA MHOTOIPDAHHHUK.

Pacno3naBaTh OCHOBHBIE BHbl MHOTOIPAHHUKOB (MHpaMuaa; MOpHU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAHHS  JUIS
KJaccupuKanuu (BBINYKIbIE W HEBBIMYKJIble MHOTOI'PDAHHHUKH, MPABUIbHBIC
MHOT'OTPAaHHUKU; MPSMbIC U HAKJIOHHBIE MPU3MBbI, TapajlieNICUIe/Ibl).



OnepupoBathb MOHATUSAMU: ceKyIias IJIOCKOCT, CEUYECHHE
MHOTOI'PaHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METO/I CIE0B.

Ctpoutrh ceueHUs MHOTOTPAHHUKOB METOAOM CJIEJIOB, BBIMOJIHAThH
(BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BH]
CBEpXy, COOKY, CHU3Y.

PemaTp 3a1aun Ha HaxOXXJEHUE TEOMETPUUYECKHX BEJIMYMH MO oOpa3uam
WIHM aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHAJTUTUUYECKUE METObI IIPU PELICHUU
CTaHJAPTHBIX MAaTeMAaTHYECKUX 3aJa4 Ha BBIYUCICHHE PACCTOSHUA MEXIY
JIBYMsl TOYKaMH, OT TOYKM JO NPSIMOW, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEIIMBAIOUUMUCS MPSMBIMHU.

Pematp 3a1aun Ha HaXOXKJEHUE FEOMETPUUYECKUX BEIMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHATUTUYECKUE METObI IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3aJlad Ha BBIUMCIEHUE VYIJOB MEXIY
CKPEHIMBAIOUIUMUCA TMPSMBIMH, MEXAY TPSIMOM M IJIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsate 00BEMBI M IJIOMIAAM [MOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, nupamMpja) ¢ HOpUMEHEHHEM (OpPMYJl; BBIYUCIATH COOTHOILIECHUS
MEX]Ty MJIOLIaAsIMU NTOBEPXHOCTEN, 00BEMaMU NMOA0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATHAMH: CHMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHUMMETPUH; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBI.

W3Bnekarp, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HHPOpPMALHIO O
HNPOCTPAHCTBEHHBIX '€OMETPUUECKHUX (UTypaX, IPEJCTABICHHYIO Ha yepTexax
U PUCYHKaX.

[IpumenaTs reomeTpuyeckue (akThl JUIsl PEIICHUS CTEPEOMETPUUYECKHUX
3a/1a4y, MpEeAnoJaraloliMX HECKOJIBKO IIAroB pPEIICHHs, €CIU  yCIOBUSA
NPUMEHEHUs 3aJIaHbl B IBHOHM (opMe.

[IpyuMeHAT, nOpoCTEHIINE MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOoIUTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HHU, PACIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyMeHATh NONy4YEHHBIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATH peabHbIC
CUTyallUl WU TNPUMEHATh HM3YyYEHHBIE INOHSTHS B IPOLECCE IMOUCKA pPEUICHUs
MaTeMaTHUYeCKu CQPOPMYIUPOBAHHON MpPOOIEMbI, MOAEIUPOBATH pEalIbHbIC
CUTyallUl Ha A3bIKE TIE€OMETPHM, HCCIENI0BaTh IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM TE€OMETPHYECKHX MOHATHA W TeOopeM, ammapara aireOpsl;
pemarb NpakTUYECKHUE 3aJadM, CBA3AHHBIE C HAXOXKJIECHHEM I'€OMETPUYECKUX
BEJIMYMH.



11 KJIJACC

OnepupoBaTh MOHATUSMH: IMHJIMHIPUYECKAs MOBEPXHOCTH, 00pa3yronue
MWIMHAPUICCKON  MOBEPXHOCTH, IIWIMHAP;, KOHUYECKash IOBEPXHOCTD,
o0pa3yroiire KOHMIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHIDP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MONYYEHHS TEJl BpALIEHUSI.

KrnaccudummposaTh B3aUMHOE pacoNoKeHUE CPEPhI U MIOCKOCTH.

OnepupoBaTh TOHATUSMHU: IIAPOBOH CETMEHT, OCHOBAaHHUE CETMCHTA,
BBICOTA CETMEHTA; IIApOBOM CIIOM, OCHOBaHHWE MIAPOBOTO CIIOS, BBICOTA
IIapOBOTO CJIOS; IIAPOBOU CEKTOP.

Bbraucisate  00bEMBI M TUIONIQJAM  TMOBEPXHOCTEH TENI  BpallCHWS,
TE€OMETPUYECKUX TN C MPUMEHEHHEM (HOPMYIL.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHMK, BIHCAHHBIA B cdepy u
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHK WM TEJO
BpAIIlCHHS.

BbI4ucisaTh COOTHOLIEHUST MEXKY IJIOMIAIIMH MIOBEPXHOCTEN U 00bEMaMHU
MOA00HBIX TEIL.

N306paxkats u3zydaembie (UTYpHl OT PYKH M C MPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoimonHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEKU M3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHUS TEJI BpaIllCHUS.

W3BnekaTh, HHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B TPOCTPAHCTBE.

BreImoHATE ACHCTBUSL CIOKEHHMSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha 4YHCIO, OOBACHATh, KAKUMH CBOWCTBAMU OHU
o01anaor.

[TpumeHsTs TpaBUIIO MAapaIIEIeTUIIEAA.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTOJI
MEXIy BEKTOpPaMH, CKAJISIPHOE MPOU3BEJICHUE BEKTOPOB, KOJIMHEAPHBIC W
KOMITJITAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB WM MPOW3BEICHHE BEKTOpAa Ha YHUCIO, yroOJ
MEXIy BEKTOpaMH, CKaJISIPHOE MPOM3BEICHNE, PACKIAABIBATh BEKTOP O JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.



3amaBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapPTOBOM CHCTEME KOOPAUHAT.

[IpumensaTe reoMerpuueckue (akTbl I PEHICHUS] CTEPEOMETPUYECKHUX
3a1a4, MPEANOJIATaloIIMX HECKOJBKO IIaroB pPEIICHUs, €CId  YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOM (opMme.

Pemats npocreiimme reoMeTpUIECKUE 3a1a4d Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha JOKa3aTENbCTBO MATEMAaTUYECKUX OTHOIIEHUN U
HaXO0XJCHHE TEOMETPUYECKUX BEIMYMH MO oOpa3laM WIM aJropuTMam,
IPUMEHSAS] U3BECTHBIE METOAbl NMPU PELIEHWH CTAaHAAPTHBIX MATEMATHYECKHX
3a/1au.

[IpuMeHATP mOpocTEWIIE MPOrPpaMMHBIE CpPEACTBA W DJIEKTPOHHO-
KOMMYHHMKALIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 3a7aY.

[IpuBoaMTE TpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
KU3HM, pACIO3HABATH NPOSABIECHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE
CUTyallud U TNPUMEHATh U3YUYEHHBIE MOHATHUS B MPOLECCE IMOUCKA PEIICHUS
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbl, MOJEIUPOBATH pealIbHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, HCCIEAOBATh IIOCTPOCHHBIE MOJCIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, almapara aireopsl;
pemars MPaKTUYECKUE 3aJa4yd, CBA3AHHBIC C HAXOXKICHUEM I€OMETPUYECKUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrtpoiasbnbie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoTsbI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10 bubmmorexa [HOK
https://m.edsoo.ru/1c209e37
) [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTRE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE NPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1¢209¢e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 1 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 VYTl MKy NPAMBIMU U TJIOCKOCTSIMU 10 1 hitps+//m.edsoo.ru/1 209637
5 MHororpaHHUKH 11 1 bubmorexa OK
https://m.edsoo.ru/1¢209¢e37
6 OO6BbEMBI MHOTOTPAHHUKOB 9 1 Bubmrorexa LIOK
https://m.edsoo.ru/1¢209¢e37
bubnuoreka [JOK
7 [ToBTOpEHME: ceueHUs], pacCTOSHUS U YTJIbl 4 1
https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[NPOI'PAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM uudpoBbIe
Ne i/ P Konrtpoiasbnbie | IlpakTHyeckue (1upp )
NPorpamMmbl Bceero oOpa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 T 12
eI Bpatleri https://m.edsoo.ru/1¢209e37
i bubnuorexa [JOK
2 06 5 1
bEMBLTE https://m.edsoo.ru/1¢209e37
bu6moreka [IOK
B 10 1
3 €KTOPBI ¥ KOOPAMHATHI B TPOCTPAHCTBE hitps/m. edsoo.ru/1c209¢37
4 [ToBTOpeHue, 0600IICHNE, 7 | bu6moreka [IOK
cUcTeMAaTu3alys 3HaHUuH https://m.edsoo.ru/1¢209e37
OBILIEE KOJIMYECTBO YACOB IT1O 34 3 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne n/m Tema ypoka DJIeKTPOHHBbIE
KoaunuectBo uudposbie
4ACOB o0pa3oBaTe/ibHbIE
pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPUU: TOUKA, MPSMasi, TUIOCKOCTh,
1 bu6mmoreka [IOK
npocTpancTBO. [IpaBuna n300pakeHrst Ha pUCYHKAX: N300paKeHUS 1
. https://m.edsoo.ru/ae
TJIOCKOCTEH, IMapaJlIeIbHBIX IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPe3Ka cTed
bu6mmoreka [IOK
[ToHsATHS: TIepeceKaronuecs IOCKOCTH, TIepeceKaronuecs npsMast 1
2 IOCKOCTE 1 https://m.edsoo.ru/2d
8a9¢99
bu6moreka [IOK
[TonsaTus: mepecekaronuecs MmIoCKOCTH, MEPECEKArONINECs IpsaMas 1
3 IOCKOCTE 1 https://m.edsoo.ru/db
685€e73
bu6mmoreka [IOK
3HaAKOMCTBO C MHOTOT'paHHHKaMH, U300paKeHHE MHOTOTPAaHHUKOB Ha
4 WCYHKaX, Ha [IPOEKIIMOHHBIX YEPTEKAX I hitps://m.edso0.ru/a6
PHCYHIaX, Ha fp p 3959d
N bubnuorexa [JOK
HavanbeHble cBeieHus 0 Kyoe U mupamue, uX pa3BEPTKH U MOJACTIH.
5 N — 1 https://m.edsoo.ru/b3
p 0dff38
N bubnuoreka [JOK
HavaneHbie cBeieHus 0 Kyoe U mupamue, uX pa3BEPTKH U MOJACTIH.
6 - 1 https://m.edsoo.ru/3d
p 8ffd32
7 [TonsiTHEe 06 aKCHOMAaTUYECKOM MMOCTPOCHUU CTEPEOMETPUH: AKCHOMBI | bu6mmoreka [JOK

CTCPCOMCETPHUH U CIICACTBUSA U3 HUX

https://m.edsoo.ru/0Oc




cScdfe

bu6mmoreka [{OK
[TousTHE 00 AKCHOMATUYECKOM MTOCTPOCHUN CTEPEOMETPUH: aKCHOMBI
8 CTEPEOMETPHH M CIICJICTBUS U3 HUX D ool
PEOMETP A 9c8cbd
bu6mmoreka [IOK
[Tonsatue 06 akCHOMATHYECKOM TTOCTPOEHUHU CTEPEOMETPHU: aKCHOMBI
? CTEPEOMETPHH M CIICJICTBUS M3 HUX D edsooauin
p P A c6b106
bubmmoreka [{OK
[Tonsatue 06 aKCHOMATHYECKOM TIOCTPOEHUH CTEPEOMETPHH: aKCHOMBI
10 CTEPEOMETPHH U CICICTBUS U3 HUX hitps:/fun.cdsoo.n/ 23
PEOMETP A 8c245
bu6moreka [IOK
B3anMHoOe pacmniosioskeHre IpsIMBIX B TIPOCTPAHCTBE: TTEPECEKAIOIINECS,
11 https://m.edsoo.ru/la
MapajuieTbHbIE U CKPEIIHBAIOIIAECS MPSMbIE
252016
. bu6mmoreka [IOK
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE:
12 } https://m.eds00.ru/93
MapajijiebHbIE MPAMbBIE B IPOCTPAHCTBE; MAPAIIIETLHOCTD TPEX MPAMBIX 2d36b3
. bu6mmoreka [IOK
[TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE:
13 . https://m.edsoo.ru/ee
[TapannensHOCTh NPSMOM U TIJIOCKOCTH
1d19b9
bu6mmoreka [JOK
14 VYTl ¢ COHanpaBJIEHHBIMA CTOPOHAMHU https://m.edsoo.ru/9f
4071b9
bubmuoreka [JOK
15 Yroa mexay NpsMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/fe7
33862
bu6mmoreka [JOK
16 Yron mexay NpsMbeIMU B IPOCTPAHCTBE https://m.edsoo.ru/29

35a9a0




bubmuoreka [IOK

17 [TapamenpHOCTB IIIOCKOCTEN: NapajuIesIbHbIE IIJIOCKOCTH https://m.edsoo.ru/2e
181255
bu6mmoreka [IOK

18 CBoiicTBa mapayiyiebHBIX TUIOCKOCTEH https://m.edsoo.ru/e5
04d656

. bubmmoreka [{OK
[Ipocreiinye npocTpaHCTBEHHbBIE PUTYPBI HA IIIOCKOCTH: TETPAadp,
19 5 https://m.edsoo.ru/4a
KyO, mapaJuienenumnes 28dc02
bu6moreka [IOK

20 [Toctpoenue ceuenuit https://m.edsoo.ru/1d
434dof
bu6moreka [IOK

21 [Toctpoenue ceueHuit https://m.edsoo.ru/ec
26feSd

" bu6moreka [IOK
KonTtponbHas paborta no teme "[Ipsimble U MIIOCKOCTH B TPOCTPAHCTBE.
22 I e https://m.edsoo.ru/9a
apaJJIeIbHOCTh NPSIMBIX U IUIOCKOCTEN 020656
. bu6mmoreka [JOK
[lepneHUKYISIPHOCTD NMPSMOM U TUIOCKOCTHU: NEPIEHANKYIISPHBIE
23 . https://m.edsoo.ru/bl
MpsIMBbIE B ITPOCTPAHCTB 9f6asd
bubmuoreka [JOK

24 [Ipsimble napaienbHble U NEPIEHAUKYIISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0a
cl1c95
bubmuoreka [JOK

25 IIpsiMble napajienbHble U MEPIEHAUKYIIPHBIE K IIIIOCKOCTH https://m.edsoo.ru/ba
545966

26 [Ipu3Hak nepneHauKyJIIpHOCTH IIPSAMOM U INIOCKOCTH bubnuoreka [IOK




https://m.edsoo.ru/f8
5bfc46

bu6mmoreka [IOK
27 [Ipu3Hak neprneHIuKyIIPHOCTH TPSMOU U ITIOCKOCTH https://m.edsoo.ru/79
165d15
bubmmoreka [{OK
28 TeopeMa o mpsAMOi NEPIEHANKYIISIPHOMN MJIOCKOCTH https://m.edsoo.ru/63
5¢5087
bubmmoreka [{OK
29 TeopeMa o mpsMOi NEPIEHANKYIISIPHON MIIOCKOCTH https://m.edsoo.ru/bd
37458
bu6moreka [IOK
30 TeopeMa o mpsAMON NEPIEHANKYIISIPHON MIIOCKOCTH https://m.edsoo.ru/7d
18834b
bu6moreka [IOK
[lepnieHquKyIIsIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TIJIOCKOCTH,
31 . https://m.edsoo.ru/33
paccTosiHUE OT MPSIMOM JI0 TNTIOCKOCTH A77d3
) bu6mmoreka [JOK
[lepnieHquKyIIsSIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
32 . https://m.edsoo.ru/66
paccTosTHUE OT MPSMOM JI0 MIIOCKOCTH fofadd
) bu6mmoreka [JOK
[lepnieHIuKyNAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIIOCKOCTH,
33 ACCTOSIHHE OT IPSIMOM JI0 TIOCKOCTH e
P PAMOH A b7b8e3
) bubmuoreka [JOK
[lepnieHIuKyNAp M HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH,
34 . https://m.edsoo.ru/db
paccTosiHuEe OT MPSIMOM JI0 TNIOCKOCTH e27be
. bu6mmoreka [JOK
35 VYTbl B IPOCTPAHCTBE: YTOJ MEXAY MPSMOM U TNIOCKOCTHIO

https://m.edsoo.ru/6b




61b2b4

bu6mmoreka [{OK
36 JIByrpaHHBII yroJi, JMHEWHBIA YrOJl JIBYTPAHHOTO yriia https://m.edsoo.ru/5fa
Ob3ce
bu6mmoreka [IOK
37 JIByrpaHHBII yroJi, TMHEWHBIA YTOJl IBYTPAHHOTO yriia https://m.edsoo.ru/c7
c777ed
. bubnuorexa [JOK
[TepnieHIUKYISIPHOCTD TIOCKOCTEHN: MIPU3HAK MEPIICHIUKYISIPHOCTH
38 . https://m.edsoo.ru/ec
JBYX IUTOCKOCTEH 3e2da3
. bu6moreka [IOK
[lepnieHIUKYISIPHOCTD TIOCKOCTEMN: TPU3HAK MEPIICHIUKYISIPHOCTH
39 ot https://m.edsoo.ru/ed
FBYX TLIOCK 9¢e2a8e
. bu6mmoreka [IOK
[lepneHMKYISIPHOCTD IJIOCKOCTEN: MPU3HAK MEPIICHIUKYISIPHOCTH
40 . https://m.edsoo.ru/ba
JBYX INTOCKOCTEN 75dc5T
bu6mmoreka [IOK
41 TeopeMa o TpEX nmepneHIUKYIIpax https://m.edsoo.ru/e4
972cdc
bu6mmoreka [JOK
42 TeopeMa o TpEX nepneHAUKYISIpax https://m.edsoo.ru/52
188a7d
bubmuoreka [JOK
43 TeopeMa o0 TpEX nmepHeHUKYIsIpax https://m.edsoo.ru/9f
246736
KonTtponsHas paborta o Temam "[lepneHIuKyaspHOCTD MPSIMBIX U bubmotera [IOK
44 p p p yIp p https://m.edsoo.ru/5b

~all

mockocTer" u "YTIbl MEXIY NPSIMBIMU U TUIOCKOCTAMHU"

971ef3




ITonsarue MHOI'OrpadHrKa, OCHOBHBIC 3JICMCHTBI MHOT'OI'DaHHHKA,

bubmuoreka [IOK

45 .. https://m.edsoo.ru/2d
BBIMYKJIBIE U HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOTPAHHUKA 246873
bu6mmoreka [IOK
[Tpu3ma: n-yrospHas mpu3ma; rpaHd U OCHOBAHUS MIPU3MBL; PSIMas U
46 https://m.edsoo.ru/b4
HaKJIOHHAsI PU3MbI; OOKOBas U TOJIHASI IOBEPXHOCTh MPU3MBI ad63ad
bubmmoreka [{OK
47 [Tapamenenunen, TpsIMOYTOJIBHBIN NApAJIJIENIEIUIIE] U €r0 CBOMCTBA https://m.edsoo.ru/8a
7be683
[Tupamuga: n-yroapHass nupaMu/ia, rpaHd 1 OCHOBAHHWE TTUPAMU/IBL; bu6moreka [IOK
48 OOKOBAas ¥ TIOJIHASI IOBEPXHOCTH MUPAMHUIBI; TIPaBUIIbHAS U yCeUEHHAS https://m.edsoo.ru/fb
nupaMuia ledOa5
[IpaBHIIbHBIE MHOTOTPAHHUKY: TOHATHE IPABUIIBHOTO MHOTOTPAHHHUKA; bu6moreka [IOK
49 NpaBUJIbHAs IIPU3Ma U IIPpaBUIbHAS [IUPAMHU/IA; IPABUIbHAS https://m.edsoo.ru/07
TpeyroJibHasi MTUpaMuIa U MPaBUIbHBIN TETPAdIP; KyO 4c8865
bu6moreka [IOK
[IpencraBnenue o MpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdIP
50 https://m.edsoo.ru/a0f
U UKOCAdIP.
o ddSbf
CumMeTpus B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEILHO TOUYKH, bu6mmoreka [JOK
51 MPSIMOM, TNIOCKOCTU. DJIEMEHThl CHMMETPUH B TUPAMUAAX, https://m.edsoo.ru/b9
rapajuiesenuIie1ax, IpaBuIbHbIX MHOTOIPaHHUKAX e777d9
bubmuoreka [JOK
52 Brruncnenue 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, AMArOHAIH, YIIIbl https://m.edsoo.ru/6¢
dbecef
[Tnomaas G0KOBOM MOBEPXHOCTH M MOJTHON MOBEPXHOCTH MPSMOMA bubmmorexa [JOK
53 MIPU3MBI, TUIOIA/Ib OCHOBAHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/37

MPSAMOM IIPU3MBI

d84157




54

[Tnomaas OOKOBOM MOBEPXHOCTH U TIOBEPXHOCTH MPABUILHON
MUpaMU/ibl, TEOpEMa O IJIoIIa I OOKOBOM OBEPXHOCTH YCEUEHHOM
MU PaMHU/IbI

bubnuoreka [IOK
https://m.edsoo.ru/56
03e30b

55

KonTpomnsHas padora o Teme "MHOrorpaHHUKH"

bu6mmorexa [IOK
https://m.edsoo.ru/a9
5f5¢04

56

TTousttiie 00 00BEME

bubmmoreka [{OK
https://m.edsoo.ru/7a
d0020b

57

O6BEM upamMuIbl

bu6moreka [IOK
https://m.edsoo.ru/23
5171b3

58

O06BEM TUpamMuIBI

bu6moreka [IOK
https://m.edsoo.ru/f4
7dfefd

59

O06BEM TUpamMuIBI

bu6moreka [IOK
https://m.edsoo.ru/79
cl10312

60

O06BEM TMpaMuU bl

bu6mmoreka [JOK
https://m.edsoo.ru/2fa
adc3f

61

OO0BEM MTPU3MBI

bubnuoreka [JOK
https://m.edsoo.ru/79
853608

62

O0BEM npu3MbI

bu6mmoreka [JOK
https://m.edsoo.ru/le
053890

63

O06BEM npu3MbI

bu6mmoreka [JOK




https://m.edsoo.ru/48
2d3£51

bu6mmoreka [IOK
64 KonTtposnsHast padota no teme "OO0bEMBI MHOTOTPaHHUKOB" 1 https://m.edsoo.ru/28
a6573c
. bubmmoreka [{OK
[ToBTOpenue, 06061menne cucremarusanus 3Hanui. [loctpoenne
65 . 1 https://m.edso0.ru/09
CEUCHHI B MHOTOTpaHHHKE Sbedad
ITosTOpenne, 0600MIEHNE CUCTEMAaTH3alMs 3HaHUI. Beruncienne Bubmuorexa [IOK
66 pacCTOSIHUN: MEXAY ABYMS TOUYKaMH, OT TOYKH JIO MPSIMOM, OT TOUKH J0 1 https://m.edsoo.ru/f7
IIOCKOCTH, MEXY CKPEIIUBAIOLIUMUCS IPIMBIMU 792ba9
bu6moreka [IOK
67 Hrorosas koHTpoJbHAs paboTa 1 https://m.edsoo.ru/b9
146bc0
IToBTOpenne, 06001MIEHHE CUCTEMAaTH3als 3HaHUI. Beruncienne Bubmuoreka ITOK
68 YIJIOB: MEXKTY CKPEUIUBAIOIINMUCS TPAMBIMU, MEKY IPAMOU U 1 https://m.edsoo.ru/56
IJIOCKOCTBIO, JIBYTPAHHBIX YIIIOB, YIIIOB MEXIY INIOCKOCTSIMH 765e8b
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

Ne n/m Tema ypoka DJIeKTPOHHBbIE
nugposbie
Kosimiecrso o0pa3oBaTeJibHbIE
bu6mmoreka [{OK
1 Cdepa u map: neHTp, paanyc, AMaMeTp; IIOIIab MOBEPXHOCTH CEpPhI 1 https://m.edsoo.ru/0341
bc2b
bu6moreka [IOK
B3anmuoe pacniosiosxkeHue cdepsl U MII0CKOCTH; KacaTeIbHAs
2 1 https://m.edsoo.ru/bed|1
MIJIOCKOCTH K cepe; Tuiomaas cheps
2a43
bu6moreka [IOK
3 N3obpaxenue chepsl, mapa Ha miaockocTu. CedeHus mapa 1 https://m.edsoo.ru/bcl5
f7f2
. bu6moreka [IOK
Hunuaapuyeckas MoBepXHOCTb, 00pa3yolire HUIMHIPUYECKOM
4 . 1 https://m.edso0.ru/6054
MMOBEPXHOCTH, OCh HUIMHAPUYECKON TOBEPXHOCTH bScl
. . bu6mmoreka [JOK
Hununaap: ocHoBaHUS ¥ OOKOBasi IOBEPXHOCTh, 00pa3yolias U OCh;
5 . . 1 https://m.edsoo.ru/188f
Io1[ab OOKOBOM M MOJHON MOBEPXHOCTH 6216
N3o00paxkenue nuauHapa Ha MI0ckocTu. Pa3BépTka MuIMHpa. bubnuoreka IIOK
6 Ceuenust nunuHApa (MIIOCKOCTHIO, MapallIeIbHON UITH 1 https://m.edsoo.ru/016e
MEePIEeHIUKYIAPHOM OCH IIINHAPA) 25eb
N bubmuoreka [JOK
Konunueckast HoBepXHOCTh, 00pa3yrolre KOHMYECKOH MOBEPXHOCTH,
7 1 https://m.edsoo.ru/c94b

OCb U BCpIINHA KOHHYECKOM IMOBCPXHOCTHU

a09%




KoHyc: ocHOBaHME 1 BepIlInHA, 00pa3yronias U 0Ch; TUIONIAlh OOKOBOU

bubnuoreka [IOK

8 T HOTHOM TIOBEPXHOCTI https://m.edsoo.ru/897d
P d3b2
N . bu6mmoreka [{OK
Y cedéHHBIN KOHYC: 00pa3yrolie U BBICOTAa; OCHOBAHUS U OOKOBas
9 HOBEDXHOCTE https://m.edsoo.ru/1468
P bab3
N3obpaxenue koHyca Ha miIockocTu. Pazpéprka konyca. Ceuenus Bubmuorexa [IOK
10 KOHYca (TI0CKOCThIO, apaieIbHOH OCHOBAHUIO, U MJIOCKOCTHIO, https://m.edsoo.ru/Obde
MPOXOIAIIEH Yepe3 BEpLINHY) 1be8
bu6moreka [IOK
11 KomOunamms Ten BpamieHus 1 MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef
10e5
. bu6moreka [IOK
MHororpaHHuK, ONIMCaHHBIN 0KOJI0 cephl; chepa, BIUCAHHAS B
12 https://m.edsoo.ru/0b13
MHOTOTPaHHUK WJIH B TEJIO BpaLICHUS 6158
bu6moreka [IOK
13 [Tonsite 06 06b€Me. OCHOBHBIE CBOMCTBa 0OBEMOB TET https://m.edsoo.ru/26a0
3fb7
bu6mmoreka [JOK
14 O06bEM TIUIMHAPA, KOHYCa https://m.edsoo.ru/5513
d87b
bubmuoreka [JOK
15 O0bEM 11apa 1 wIomaas chepsbl https://m.edsoo.ru/d189
bde2
bu6mmoreka [JOK
[TogoGHbIe Tena B mpocTpancTBe. COOTHOIICHUSI MEXTY TIOMIAISIMHU
16 . . https://m.edsoo.ru/810c
MOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX TN fleh
17 KonTtponrHast padota no temam "Tena Bpauienus” u "O6bemsbl Ten" bubnuorexa [IOK




https://m.edsoo.ru/4a33
a8ab

bu6mmoreka [IOK
18 BekTop Ha MIIOCKOCTH U B MPOCTPAHCTBE https://m.edsoo.ru/5cae
fclb
bu6mmoreka [{OK
19 CrnoxeHue ¥ BRIYUTAHUE BEKTOPOB https://m.edsoo.ru/23t4
f089
bu6mmoreka [{OK
20 YMHOXKEHUE BEKTOpa Ha YUCIIO https://m.edsoo.ru/dee3
79eb
N bubnuorexa [JOK
Paznosxenue BexTopa 1o TpéM HEKOMIUTAaHAPHBIM BekTopaM. [IpaBuio
21 T https://m.edsoo.ru/a28f
P A d74e
. . bu6moreka [IOK
Pemenue 3ama4, CBA3aHHBIX ¢ TPUMEHEHUEM TTPABUII ICUCTBUH C
22 BeKTOPAMIL https://m.edsoo.ru/5a82
P 7900
bu6mmoreka [JOK
23 KoopnHaTHO-BEKTOPHBIA METOT IPU PEHICHUHA T'€OMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/d3al
fe30
bu6mmoreka [JOK
[IpsimoyrospHas cucteMa KOOpAMHAT B mpocTpancTBe. KoopauHatel
24 . https://m.edsoo.ru/48db
BekTopa. [Ipocreiiime 3a1aun B KOOpAUHATAX 7058
bubmuoreka [JOK
25 VYron mexay Bektopamu. CKaJasipHOE IPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725¢
ffc4
bu6mmoreka [JOK
26 Brruucnenue yrioB Mexay OpsIMbIMHU U TNIOCKOCTSIMHU

https://m.edsoo.ru/8efb




e78e

KonTtposnsHas padoTa o Teme "BekTOpsl M KOOPAUHATHI B bubmorexa HOK
27 - 1 https://m.edsoo.ru/77¢2
pocTp 2fc5
. bubnuotexa [JOK
[ToBTOpenue, 06061meHne U cucreMaTu3anus 3HaHui. OCHOBHBIE
28 1 https://m.edsoo.ru/1780
¢burypsl, GakThl, TEOPEMBI Kypca IUIAaHUMETPUU basd
. bubnuorexa [JOK
[ToBTOpenue, 06061eHne U cucreMaTu3anus 3HaHui. OCHOBHBIE
29 1 https://m.edsoo.ru/078c
¢burypsl, ¢pakThl, TEOPEMBI Kypca IIIaHUMETPUU 4184
I . bubnuorexa [JOK
OBTOpPEHHE, 0000IIEHIE U CHCTeMaTH3alns 3HAaHUH. 3a1auu
30 1 https://m.edsoo.ru/7491
TUIAHUMETPUH ¥ METOJIBI X PEIICHUS
efe0
. bubmoreka [IOK
[ToBTOpEeHME, 0600IIEHNE U CUCTEMATH3AIMs 3HAHUN. 3a1auun
31 1 https://m.edsoo.ru/4dff
IJIAHUMETPUU U METO/IbI UX PELICHUS
da97
. bubmoreka [IOK
[ToBTOpenue, 06061eHne U cucreMaTu3anus 3HaHuil. OCHOBHBIE
32 1 https://m.edsoo.ru/74b2
¢burypsl, hakThl, TEOPEMBI Kypca CTEPEOMETPUH 201
bu6mmoreka [IOK
33 Hrorosas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/ec24
dfc2
bubnuoteka [{OK
34 [ToBTOpEHME, 0000MIIEHNE U CUCTEMATU3AIMS 3HAHUT 1 https://m.edsoo.ru/f465
d10e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMBbI Cpe/iHero o01ero o0pa3oBanus
pe3yabTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAasi, IIIOCKOCTh
- [IpuMeHsSITh aKCHOMBI CTEPEOMETPHUH U CIEICTBHUS W3 HHX TpHU
' pELIeHUH T€OMETPUUECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMU: TAPATICITHHOCTh M TEPICHIUKYISIPHOCTD
' MPSIMBIX U INIOCKOCTEN
_ Knaccuduimposats B3auMHOE pacroiokeHHe MPSIMbIX U IIOCKOCTEN
' B MPOCTPAHCTBE
OnepupoBaTh NOHATHUSMH: JIBYTPAHHBIA YroJl, TPaHU ABYTPAHHOTO
7.5 yria, pedpo ABYrpaHHOTO yria, JUHEWHBIA YroJl IBYIPAaHHOTO Yria,
rpaaycHasi Mepa JABYrpaHHOTO yIJia
OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIITYKJIBII U HEBBITYKJIbIN
7.6 MHOTOI'DAHHUK, 3JIEMEHTHI MHOT'OI'DaHHUKA, IpaBUJIbHBIN
MHOTOI'PAHHUK
7 Pacrio3naBaTh OCHOBHBIE BU/Ibl MHOTOTPaHHUKOB (MMUpaMuUa, MpU3Ma,
' HPSIMOYTOJIBHBIN Mapaienenumne, Kyo)
Knaccudunmpoare MHOTOTpaHHUKH, BBIOMpass OCHOBaHUS IS
- KIaccu@uKanuy  (BBIMYKJIbIE M HEBBINYKIbIE MHOTOTPAaHHUKH,
' NpaBUJIbHBIE MHOTOIPAHHHUKHM, MPSAMBIE W HAKIOHHBIE MPHU3MBI,
napajijieienuneabl)
=9 OnepupoBaTb  MOHATUSAMU:  CEKylllas  IUIOCKOCTb,  CEYEHHE
' MHOTOI'PAHHUKOB
710 OOBSACHATh TPUHIMIBI TOCTPOSHUS CEUEHUH MHOTOTPAaHHUKOB,

HCIIO0JIb3Ys MCTOJ CJICAOB




7.11

Crpouth cedeHHs] MHOTOIDAaHHUKOB METOJIOM CJIE/IOB, BBINOJIHSATD
(BBIHOCHBIE) IUIOCKHE YEPTEXKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Buz cBepxy, cOOKy, CHU3Y

7.12

Pemrate 3amaun Ha HAaxOXKJIEHHE TE€OMETPUYECKUX BEIMYHMH 110
oOpa3uaM WiIM aJIropuTMaM, MPUMEHSS W3BECTHbIE aHAIUTHYECKHE
METOBI IIPU PELIECHWH CTAHJAPTHBIX MaTEMaTUYECKUX 3a7ad4 Ha
BBIYMCIICHUE PACCTOSHUNM MEXIY JBYMS TOYKAaMH, OT TOYKH [0
NpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXKJIY CKPEIIMBAOIINMUCS

IIpsAMBIMHA

7.13

Pemats 3aa4i Ha HaXO0XACHHUC TCOMCTPHUYCCKHUX BCIWYHUH 110
06pa3uaM WK aJIrOpuTMaM, MNPUMCHASA H3BCCTHBLIC AHAJIMTUYCCKHC
MCTOJbI IMPHU PEHICHUKW CTAHJAPTHBIX MATCMAaTHYCCKUX 3aaad Ha
BBIYHCIICHHUE YIJIOB MCEXKAY CKPCHIMBAIOIIHUMHCA IIPAMBIMH, MCXKIY

HpﬂMOﬁ " INIOCKOCTBIO, MEXKAY INIOCKOCTAMU, ABYI'PAaHHBIX YI'JIOB

7.14

Brruucnsate 00bEMBI W IJIOMIATX TOBEPXHOCTEH MHOTOTPAaHHHUKOB
(mpu3ma, mnWpaMuAa) C OpUMEHEHHEM  (GOopMyll,  BBIYHCIATH
COOTHOIIGHUSI MEXAYy IUIOMAAsIMH  TIOBEPXHOCTEH, 00BEMaMu

noao OHBIX MHOI'OIrpaHHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IIJIOCKOCTh CUMMETPHUH, HEHTP, OCh U IIJIOCKOCTh CHUMMETPUHU (bI/Il"ypBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATh MH(DOPMALIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MpPeACTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumeHsTH reoMeTpHUYECKUe bakTsI TUTST pelieHus
CTEpPEOMETPUYECKUX 3a/ay, MPEANOIaralomux HECKOJIbKO IIaroB

peuiCHus, €CJIN YCJIOBUSA NIPUMCHCHUS 3a/IaHbI B SIBHOM (l)OpMC

7.18

[IpumeHsaTh TpoCTeilline NporpaMMHBIE CPEICTBA M 3JIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMBI IPHU PEIICHUU CTEPEOMETPHUECKUX

3aaaq

7.19

HpI/IBOI[I/ITL IMPpUMEPLI MATEMATUYICCKUX 3aKOHOMepHOCTeI>'I B IIpHUpoac

U )KU3HH, PACIIO3HABATH MTPOABJIICHUC 3aKOHOB I'COMETPHUU B UCKYCCTBE

7.20

HpI/IMeHSITL MOJIYYCHHBIC 3HAHHWA Ha I[PAKTHUKE: aHaJIU3UPOBATb

PCAIBHBIC CUTyallUM U NMPUMCHATH U3YYCHHBIC IOHATHA B IMPOLIECCE




MOWCKA PEIICHUS MaTeMaTH4eCKHu CPOPMYIUPOBAHHON MPOOIEMBI,
MOJICIMPOBATh  pEANbHBIE CUTyallud Ha  S3bIKE TI'EOMETPHH,
UCCIE0BaTh  IOCTPOCHHBIE  MOJEIM  C  HCIOJIBb30BaHHUEM
TeOMETPUYECKUX TOHITHH WM TEeOopeM, ammapara ainreOpbl, pematb
NPaKTUYECKUE 3a/1a4M, CBSI3aHHBIC C HAXOXKJICHHEM T€OMETPUYECKHUX

BCJINYHNH

11 KUIIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpPOBePsIEMOr0 .
o0pa3oBaTe/IbHON MPOrpPaMMbI cpeiHero o01ero 00pa3oBaHus
pe3yJibTara
6 I'eomerpus
OnepupoBaTh  TMOHATHSAMHU:  IMIUHAPHYECKAs  MOBEPXHOCTD,
61 o0pa3yronye MWIMHAPHYECKOW MOBEPXHOCTH, WIHHIP, KOHUYECKast
' MOBEPXHOCTh, 0O0pa3ylolne KOHUYECKOM TOBEPXHOCTHU, KOHYC,
chepudeckas MoBepXHOCTh
6.2 Pacno3naBate Tena BpameHus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYEHHUS TEJ BpaAICHUS
6.4 Knaccuduimpoats B3auMHOE pacmoioskeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHSATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTa,
6.5 BBICOTA CErMEHTa, IapOBOW CIIOM, OCHOBaHME MIAPOBOTO CJOA,
BBICOTA I1IaPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI UM IJIOHIAAM TOBEPXHOCTEH TEN BpaIICHHUS,
' TF€OMETPHUECKUX TeJl C MPUMEHEHHeM (popmyi
OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHK, BIUCAHHBIA B cdepy U
6.7 OTHCaHHBII 0KoJI0 cepsl, cdepa, BIMCaHHAS B MHOTOTPAHHUK MU
TEJIO BpAIEHUS
63 BbIlUnCIATE COOTHOLIEHHS MEXAY IUIOIAISIMHU TOBEPXHOCTEH H
' 00BEMaMHU MOJAOOHBIX TET
69 N300paxxaTte u3ydaemble GUIYppl OT PYKH M C TNPUMEHEHUEM
' MPOCTHIX YEPTEKHBIX UHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX




00BEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel

BpAILICHUSA

6.11

W3BnekaTh, HHTEPIPETUPOBATH U MPEOOPa30BbIBAaTh HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTypaX, MPEACTABICHHYIO Ha

YEepTE)kKax U PUCYHKAX

6.12

[IpumenATH r€OMETPUYECKHUE (bakThbl JUIS peuieHus
CTEPEOMETPUYECCKUX 3aJad, MPEIIOJAaralolliuX HECKOIBKO UIIaroB

pEeLIeHHUs, eCIIM YCIOBUS IPUMEHEHUS 3a7aHbl B IBHOU popme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe Z[CI\/JICTBI/IX CJIOKCHUA BCKTOPOB, BbIYUTAHUA BCKTOPOB U
YMHOKCHHA BEKTOpa Ha 4YUCJIO, 06”I)$ICH$ITI>, KakKMMH CBOMCTBAMH OHH

oOmamaroT

6.15

[IpumeHsTh NpaBUIO Napauieenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHIATHSAMU: JEKAPTOBBI KOOPAMHATHI B TIPOCTPAHCTBE,
BEKTOP, MOYJTh BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrol MEXIy BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE BEKTOPOB,

KOJINIMHCAPHBIC 1 KOMITJIAHAPHBIC BEKTOPELI

6.17

Haxonuts cyMMy BEKTOPOB U IIPOU3BEICHUE BEKTOPA HA YKCIO, YroJl
MEXAY BEKTOPaMH, CKaJISIPHOE MPOU3BEACHUE, PACKIIaAbIBaTh BEKTOP

10 IBYM HEKOJIJIMHEAPHBIM BCKTOpaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTCME KOOpAHAT

6.19

Pemate HpOCTCfII.HPIC rCOMCTPHUYCCKUEC 3aJadd Ha IPHUMCHCHUC

BEKTOPHO-KOOPAWHATHOI'O ME€TOJa

6.20

Pemate 3aJa4d Ha J0Ka3aTCJIbCTBO MaTEMAaTHYCCKUX OTHOIIICHUH U
HaXO0XIACHHC ICOMCTPHUUCCKUX BCINYNH 1o 06pa3uaM 50048
aJiropurMam, INpUMCHAA  HU3BCCTHBIC  MCTOIbI IIpU  PCHICHHH

CTaHAAPTHBIX MATCMATHUYCCKUX 3a/la4d

6.21

[IpuMeHsTh TmpoCTEWINe MPOTrpaMMHBIE CPEICTBA M SJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHCTEMBI TMPU PEIICHUH CTEPEOMETPUUECKHUX

3aaaq

6.22

HpI/IBOI[I/ITL MMPpUMEPLI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpoOJe
U JKHU3HH, PpacCllO3HABaThb IIPOSABJICHUC 3aKOHOB TCOMCTpHU B

HICKYCCTBE

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUS HaA I[MPAKTHUKE: aHAIU3UPOBATH




peanbHble CUTYallMM U MPUMEHSATh W3YYEHHBIE MOHSTHUS B IPOIECCE
MOKCKA PEHICHUS MaTeMaTU4ecKd c(hopMyIHpOBaHHON MNPOOIEMBI,
MOJICIUPOBaTh  peajbHbIC CHUTyallud Ha S3bIKE T'€OMETPHH,
UCCIE0BaTh  IOCTPOEHHBIE ~ MOJENM  C  HCIOJb30BAaHHEM
TeOMETPUYECKUX TOHATHI W TEopeM, ammapara aiareOpsl, pemaTh
NPaKTUYECKUE 33JauH, CBSI3aHHBIC C HAXOXKJICHUEM T'€OMETPHUECKUX

BCJIMNYHNH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHBIE TOHATUSA CTepeoMeTpuH. Touka, mpsiMasi, TIIOCKOCTh, MPOCTPAHCTRO.
[Tonatue 00 aKCHMOMATHYECKOM TMOCTPOCHHUU  CTEPEOMETPHH:  aKCHOMBI

CTEPEOMETPUH U CIICJICTBUSA U3 HUX

7.2

B3aumHoe pacnosokeHue TpSAMBIX B IPOCTPAHCTBE: IEepeceKaroluecs,
MapajuiebHbIE W CKPENIMBArOIINECs mTpsiMble. [lapanienbHOCTh MPSMBIX U
IJIOCKOCTEH B TMPOCTPAHCTBE: TMapaUiebHBIE TMpPsSMbIE B IPOCTPAHCTBE,
MapaJIEBbHOCTh TPEX MPSIMBIX, NAPAIUICTBHOCTh TPSIMOU U TJIOCKOCTU. YTJIBI €
COHAINpPABJICHHBIMH CTOPOHAMH, YroJl MEXIy MpsIMbIMU B TIPOCTPAHCTBE.
[TapannensHOCTh  IUIOCKOCTEM:  MapajuiesibHble  IJIOCKOCTH,  CBOMCTBA
napajuieIbHbIX TIocKocTel. [lpocreiimue mnpocTpaHCTBEHHBIE (GUTYPHI Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesienuIe]l, IOCTPOCHUE CEYCHU I

7.3

[lepnieHIUKyYIAPHOCTh MPSIMOW M IJIOCKOCTH: TEPHEHIUKYISApPHBIE MpsIMble B
MIPOCTPAHCTBE, MpPSAMBIC MapaJUICIbHbIE U NEPIEHIAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TeopeMa O MpsSMOi
MEPIEeHIUKYIAPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YrOJ MEKIY MPSAMON U
IUIOCKOCTBIO, JIBYTPAHHBIA  yroJl, JUHEWHBIA yrol JBYrPaHHOIO  YyTja.
[lepnieHIuKyNAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpAMOM 1O  TJIOCKOCTH, TMpoeKuuss ¢GUrypsl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IJIOCKOCTEW: TMpPH3HAK MEPHEHIUKYIIPHOCTH  ABYX

mIockocrei. Teopema 0 TpEX NMEepIEHAUKYIISIPaX

7.4

Ilonsatue MHOT'OI'paHHUKA, OCHOBHBLIC JJICMCHTBI MHOT'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OI'PaHHUKH, pa3BépTI<a MHOT'OI'paHHUKaA. HpI/I3MaZ n-yroJibHagd
npu3Ma, rpaHu 1 OCHOBAHHA IIPU3MBI, IpAMAasA U HAKIIOHHAA [MPU3MBI, OokoBast U
IoJHas MMOBEPXHOCTH IMMPU3MBI. Hapannenennnez[, HpﬂMOYFOJ’ILHHﬁ

Hnapajiiejcnuiea u €ro CBOICTBA. HI/IpaMI/II[aI n-yroJibHagd nupaMuja, rpaHu u




OCHOBaHUE NHUpaMM/ibl, O0KOBasl U MOJHAS IOBEPXHOCTh MUPAMUbI, IPABUIIbHAS
U yced€HHas MNUpamMuAa. OJEMEHTbl NpuU3Mbl M nupamuabl. lIpaBuibHbIE
MHOT'OTPaHHUKH: IIOHATHE IIPABUIBHOIO MHOIOTPaHHUKA, IIPaBUJIbHAS IIPU3Ma U
IIpaBUJIbHAs TNHPAMHUJIA, IPABWIbHAS TPEYrojbHas NUpamMuia W IPABUIIBHBIN
TeTpa’ap, KyO. IlpencraBieHue O mNpaBWIBHBIX MHOTOTPAaHHUKAX: OKTadIp,

nojaexadip U ukocadapyrue CedeHus: IpU3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B TIPOCTPAHCTBC. CUMMCTPHA OTHOCUTCIIBHO TOYKH, Hp?[MOfI,
TIJIOCKOCTH. DJIeMEHThI CUMMCTpUHU B MHUpaMHUIax, mapajuiejacnuieaax,

IMpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Boruncnenue 31eMEeHTOB MHOTOTPaHHHUKOB: pEOpa, AuaroHanu, yriel. Ilnomans
OOKOBOM NOBEPXHOCTU M TIOJHOM TMOBEPXHOCTH MPSMOM MNPU3MBI, IUIOIIATb
OCHOBaHHWH, Teopema O OOKOBOW IMOBEPXHOCTH MpsAMOM mpu3Mmbl. [Lmomanb
OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH MNPABUIBHOW MHUPaMHUIbI, TEOpEMa O
momand yced€éHHoi mnupamunsl. llonstue 06 o0bémMe. OOBEM mHMpPaMHIBI,

MIPU3MBI

7.7

[Tomo6nbie Tema B mpocTpancTBe. COOTHOWIGHUS MEXAY IUIOMIAASIMU

MMOBEPXHOCTEH, 00bEMaMU TIOIOOHBIX TEIT

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpust

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yroUIUe IMIMHIPUYECKON MOBEPXHOCTH,
OChb IIWIMHApPUYECKOW moBepxHOCTH. Llunuuap: ocHoBanust U  OOKOBas

IIOBCPXHOCTD, o6pa3yfoma;1 H OChb, IIOaAb OOKOBOH M MOJIHO IMOBCPXHOCTH

6.2

Konunueckass moBepxHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh H
BEpLIMHA KOHMYECKOM mnoBepxHOCTH. KoHyc: oOcHOBaHME U  BepllIHHA,
oOpa3ymolas U 0Ch, IO, OOKOBOW M TOTHOM TMOBEPXHOCTH. Y CEUEHHBIN

KOHYC! o6pa3y10ume " BbICOTA, OCHOBAHUSA U OoKoBast MMOBEPXHOCTH

6.3

Cdepa m map: LEHTp, paaWyc, AUAMETp, IUIOUIAJb TOBEPXHOCTH chepshl.
B3auMHoe pacnosoxeHue cepbl M IUIOCKOCTH, KacaTellbHasi IIOCKOCTh K

cdepe, momuiaaks chepsl

6.4

I/I306pa)KeHI/IC TCJI BpallICHUA Ha IIJIIOCKOCTH. P%BépTKa OUJIIMHApPA 1 KOHYCa




6.5

KomOunanuu ten BpamieHUs U MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHMCAaHHBIN

oxoJio cepsl, chepa, BucaHHAs B MHOTOTPAHHUK, WITH TEJIO BPAIICHUS

6.6

[Tousitne 06 06véMe. OcHOBHBIC CBOMCTBa 00BEMOB Tell. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapaiuienenunena u ciaeactsus u3 He€. OObEM HMIHMHIpA,

koHyca. O0BEM mmapa u TIomaas chepbl

6.7

[TogoGHble Tema B mpocrpancTBe. COOTHOMICHHSI MEKIY IUIOMIAISIMHE

MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

6.8

Ceuenust nunuHApa (MapajulebHO U MEPHEHAMKYIISIPHO OCH), CEYEHHs KOHyca

(mapanienbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUEHHUs 11apa

6.9

BGKTOp Ha INIOCKOCTH M B IPOCTPAHCTBC. CrnoskeHrue W BBIYMTAHUE BCKTOPOB.
YMHOXEHHME BEKTOpa Ha 4ucio. PasynokeHue BeKTopa IO TpEM
HEKOMIIJIaHApHBIM BekTopam. [IpaBmno napamtenenunena. Pemennme 3anad,

CBSI3aHHBIX C IPUMEHEHHUEM IIPABUJI ACHCTBUI C BEKTOpaMH

6.10

[IpssMoyronpHasg cuctema KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BEKTOpA.
[Ipocrenmme 3agaun B KOOpAMHATaX. YToJl Mexay BekTopaMmH. CKalspHOe
MIPOU3BEACHNE BEKTOPOB. BhrunciaeHne yrioB Mexay MPsMBIMH U TJIOCKOCTSIMHU.

KoopauHaTHO-BEKTOPHBIN METO MPH PEIICHUH T€OMETPUUYECKUX 3a/1au




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kox
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero o0pa3oBaHus

Brnagenne meTomamMu J0Ka3aTeNbCTB, aITOPUTMaMHU PEIICHUsS 3a/1a4;
yMeHue (HOopMyJIMpOBaTh U ONEPUPOBATH MOHATUSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, MPU3HAK, JOKa3aTEIbCTBO,
paBHOCHJIbHBIE  (DOPMYJIUPOBKHU; IPUMEHATH  UX;  YMEHHE
dbopmynupoBaTh 0OpaTHOE ¥ MPOTHUBOIOJIONKHOE YTBEPXKICHUE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPBI, HCIIOJIB30BATH METOJ
MaTeMaTU4YECKOU HWHIAYKIOHH, IMPOBOANTH J0Ka3aTCJIbHBIC
pacCyXJCHHS TP PENICHUW 3a7ad, OICHWBATh JIOTHYECKYIO
MPAaBHIBLHOCTh PACCY)KACHUH; YMEHHE OIEPHPOBATH TOHSATHIMH:
MHOJKECTBO, TOJMHOKECTBO, OINEPAIlMU HaJl MHOXKECTBAMH, YMEHUE
WCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i OTHCaHHS
peabHBIX TMPOIIECCOB | SIBIICHUH M MPU PEHICHUH 33734, B TOM YHCIIE
U3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE OIEPHPOBATH MOHSATHSIMHU:
rpad, cBs3HBIN Tpad, JepeBOo, MHKI, rpad Ha IUIOCKOCTH; yMEHHE
3aJaBaTh M ONHUCBHIBaTh  Tpadpl  Pa3IUYHBIMA  CHOCOOAMH;

UCIO0JIb30BaTh Tpadbl IPHU PEIICHUN 3a/1a4

VYmenune OIICpUpOBATh IOHATHAMMU. HATYpaJbHOC YHCIIO, IECII0C
YUCJIO, CTCIICHb C MOCJIbIM IIOKa3aTCJICM, KOPCHb HaTypaHBHOfI
CTCIICHHU, CTCIICHb C pallHOHAJIbHBIM II0KAa3aTCJICM, CTCIICHb C
,Z[eﬁCTBHTeHLHLIM IIOKa3aTcCJIEM, HOFaqu)M qucia, CHHYC, KOCMHYC U
TAHI'CHC IIPOU3BOJIBHOTO YHCJA, OCTATOK IO MOAYJIHO, pallMOHAJIbHOC
YUCJIO0, UppallUOHAJIBHOC YHCJIIO, MHOXCECTBA HATYPAJIbHBIX, LCJIbIX,
padOHAJIbHBIX, JIEHCTBUTEIBHBIX quceil; YMCHUC HUCIIOJIb30BAaTh
IMPU3HAKHU ACIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACITHUTCIIb U HAMMCHBIIICC
06mee KpaTHOC, aJIT'OpUTM EBknunga npu peHICHUN 3aaa4;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIUOHHBIMU CUCTCMaMU CUHCIICHUS,

YMCHHC BBIINIOJIHATE BBIYHUCJICHUC 3HAYECHUH H npeo6pa30BaHH$1




BBIPQKEHUH CO CTENEeHsAMU U Jorapugmamu, mpeoOpa3oBaHUs
IpOOHO-palMOHATIBHBIX ~ BBIPQKEHUH;  yMEHHUE  ONEpUpPOBATH
HNOHITUSIMU: TIOCJIE0BATENbHOCTh, apu(MeThyecKas Iporpeccus,
reoMeTpHYEecKast nporpeccus, 0ECKOHEYHO yObIBaromas
reoMeTpHYEecKast IIpOrpeccusi; yMEHue 3aJaBaThb
[OCJIEZIOBATEILHOCTH, B TOM YHCJIE C IOMOIIbIO PEKYPPEHTHBIX
¢dbopmynn; yMEHHE OINEpUPOBATH TMOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONpsHKEHHBIE  KOMIUIEKCHBIE  YHCla, MOAYJIb U  apryMEHT
KOMILJIEKCHOTO ~ 4ucia, (opMa 3amucu  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckasi, TPUrOHOMETpUYECKasi M airedpandeckas); yMeTb
MPOU3BOJUTh  apuPMeTHUecKue JEHCTBUS C  KOMIUJIEKCHBIMHU
YHClIaMU; IPUBOIUTH MPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHCET;
ONEPUPOBATh MOHATUSAMM: MaTpuma 2xX2 wm 3X3, ompeaenuTenb

MaTpHIIbl, FCOMETPUUECKHI CMBICI OTIpeAETUTENS

Ymenue OTICpUPOBATH TIOHSTHSIMH parroHaIbHbIE,
WppalroHalIbHbIEe, MOKa3aTellbHbIe, CTEIEHHbIE, JIorapupMUIecKue,
TPUTOHOMETPUUECKHE YpPAaBHEHHUS M HEPABEHCTBA, HUX CHUCTEMBI;
YMEHHE OIEepUPOBATh TMOHATUSAMU: TOXKAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YpaBHEHUN U
HEPaBEHCTB, PAaBHOCWJIBHOCTh YypaBHEHHI, HEPAaBEHCTB M CHCTEM;
YMEHHME pellaTh YpPaBHEHHS, HEPAaBEHCTBA M CUCTEMbI C IOMOIIBIO
pa3IUYHBIX NPUEMOB; pelIaTh ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; MPUMEHATh YpaBHEHUSI, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHuss MaTeMaTU4YeCcKHX 3a]ad M 33Jad U3 pa3IMyHbIX oOnacteit

HAayKu U peaHLHOﬁ KHU3HU

YMeHue onepupoBaTh HNOHATUAMM: (QYHKLUS, YETHOCTb (DYHKIIMH,
HEepUOIUYHOCTD byHKIMH, OrPaHUYEHHOCTh ¢GyHKLHY,
MOHOTOHHOCTh (DYHKLIMH, 3KCTpeMyM (YHKIMM, HauOojbliee Hu
HaVMEHblIee 3HaueHHs (YHKLUUU Ha TPOMEXKYTKE, HelpepbIBHAS
¢GyHKIUsA, acUMOTOTHl TIpaduka (GYHKIUM, TMepBas U BTOpasd
Opou3BO/HAs (YHKIUH, TEOMETPUYECKUH U (U3NYECKUH CMBICIT
IPOM3BOJIHOM, MEpBOOOpa3Hasi, OMNpeNesEHHBIA HHTErpai; yMEHHE
HaXOJUTh AaCUMITOTHl TIpaduka (GYHKIUU; YMEHHE BBIYUCIATH

NOPOU3BOJAHBIC CYMMbI, IIPOU3BCACHUA, YACTHOIO W KOMIIO3HUIINU




(GyHKUIMH, HAXOAUTh ypaBHEHUE KAacaTeNbHON K rpaduky (yHKIHU;
yYMEHUE HaXOJUTh IPOM3BOJHBIC AIEMEHTAPHBIX (PYHKIHI; yMEHHE
UCIIOJIb30BaTh MMPOU3BOIHYIO JJISl UCCIIEA0BaHUS (DYHKIMNA, HAXOIUTh
HanOOJIBIINE W HAaUMEHbIINE 3HaueHUsI (QYHKIUI; CTPOUTH rpaduku
MHOTOYJIEHOB € HCIOJb30BAHUEM ammapara MaTeMaTH4YECKOIro
aHaln3a; MPUMEHATh TPOM3BOJHYIO JUIS HAXOXKJICHHUS HAMITy4IIEro
pelieHus B IPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKUX U
dbu3uYeckux 3aJavyax; HAXOAWTh IUIOMATM U O00BEMBI (Qury c
MOMOIIBIO WHTETpaja; MPHUBOAUTH TPUMEPHl MATEMaTHUYECKOTO

MOJIETMPOBAHUS C TOMOILBIO (D depeHIIMATBHBIX YpaBHEHU I

YMeHue onepupoBaTh MNOHATUAMU: TpapuK (QyHKUMH, oOpaTHas
GbyHKIMSA, KOMIO3UIMS GYHKIMMA, TuHEeHas GyHKIUS, KBaJpaTUuHas
GbyHKIMSA,  panMoHanbHas — (QYHKUMS,  CTeNeHHas  (QyHKIus,
TPUTOHOMETpHUUECKHE (PYHKIUHU, OOpaTHbIE TPUTOHOMETPHUUECKUE
(GbyHKIMM, TMOKazareibHas W Jorapupmudeckas (QyHKIUU; yYMEHHE
CTPOUTH rpadKH U3YICHHBIX ()YHKIIUM, BBITIOJIHATH MPE0Opa3oBaHUs
rpa¢ukoB  (QYHKIMIA, WCMOIB30BaTh TpaduKku I8 U3YYCHHS
MIPOLIECCOB M 3aBUCUMOCTEH, IIPU PELLICHUHN 3aja4 U3 IPYTUX y4eOHBIX
NPEeIMETOB U 3a/a4 U3 pEeaIbHOM JKU3HU; BbIpaXaTb (QopMylaamu
3aBHCUMOCTH MEX]Jy BEIMYMHAMM; HCIOJIB30BaTh CBOMCTBA H
rpa¢uku GyHKUMN JUIs pelleHus] YpaBHEHHM, HEPaBEHCTB U 3a1ay C
napameTpamu; U300paxaTbh Ha KOOPAMHATHOMN IJIOCKOCTH MHOXECTBA

pelIeHuid ypaBHEHUH, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTth TCKCTOBBIC 3aJa4M pPAa3HbIX THUIIOB (B TOM 4YHCJIC Ha
IMPOOCHTBI, A0JIHM U YaCTHU, Ha IBUKCHUC, pa60Ty, CTOUMOCTB TOBApoOB
U YyCIyr, HaJOr"u, 3ajadd U3 oOnactu VIIpABJICHUSA JIMYHBIMU U
CEeMEHHBIMH (bl/IHaHCB.MI/I); COCTABJIATb BBIPDAXKCHUA, YPAaBHCHUA,
HCPAaBCHCTBA M HUX CHCTEMbI IO YCIOBUIO 3aJa4u, HCCICAOBATH
IMOJIYYCHHOC pCHICHUEC U OICHHUBATDH HpaB)IOHOI[O6HOCTL PE3YIbTATOB,
YMCHHUEC MOJCIUPOBATH PCAJIbHBIC CUTyallUW HaA SA3BIKEC MATCMATUKU,
COCTAaBJIATH BBIPpAXKCHUA, YPABHCHHA, HCPABCHCTBA U UX CHUCTCMBI 110
YCJIOBUIO 3aJga4du, HUCCICI0BATh MMOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUEM arrapara anre6pbl, HHTCPIPETUPOBATDH

HOJ’Iy‘IGHHLIfI pe3yiabTart




YMeHue omnepupoBaTh IMOHATUAMHU: CpeaHee apudMeTHyecKoe,
MeauaHa, HauOoJblee 1 HauMEHbIIIee 3HAaYCeHUs, pa3Max, IUCIIepCHs,
CTaH/ApTHOE OTKJIOHEHHME YMCIOBOIO HAOOpa; yMEHHE H3BIIEKaTh,
UHTEPIPETHPOBATh HH(DOPMAIHMIO, TPEACTABICHHYIO B TaOnHIax, Ha
auarpamMmax, Tpadukax, OTPaKarollyld CBOMCTBa  peajbHBIX
IPOIIECCOB M SIBJICHUH; TMPEACTABIATH HH(YOPMAIMIO C MOMOIIBIO
TabIUI W AMarpaMM; HCCIeA0BaTh CTATUCTUYECKUE IAHHbBIE, B TOM
ylyclie C NPUMEHEHHEM TrpapuuecKuX METOJ0B M 3IIEKTPOHHBIX
CPEICTB; TrpaUuecKd HCCIEN0BaTh COBMECTHbIE HAOIIOJAEHUS C

IIOMOIIIBIO UArpaMM PAaCCEUBAHMS U JINHEWHON PErpeccuu

YMeHne onepupoBaTh MOHATHSAMU: CIYYaWHBIM ONBIT M CIydalHOE
coObITHE, BEPOSATHOCTH CIy4allHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIOJIb30BAHUEM TpaUyECKUX METOJIOB; TPUMEHSThH
(hopMyIBI CIOKEHUSI M YMHOXKEHHS BEpOSITHOCTEH, (hOpMyITy MOTHOU
BeposATHOCTH, (opmyny bepHymnu, xomOuMHATOpHBIE (AKTHI U
(GopMynbl; OLIEHMBAaTh BEPOSTHOCTH pEAbHBIX COOBITHH; yMEHUE
OIEpUPOBATh NOHATHUSAMHU: ClIydallHas BEJIMYMHA, PaCIpPEICIICHUE
BEPOSITHOCTEM,  MareMaTHYeCKOe  OXHUAAHWE, JUCHEpPCHs U
CTaHJAPTHOE  OTKJIOHEHHE CIy4alHON  BEIMYMHBI,  (QYHKLIHHU
pacnpeneneHuss U IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTE€IbHOTO H
HOPMAJIBHOTO paclpeieieHUu; YMEHHE HCIIOIb30BaThb CBOMCTBA
U3YYEHHBIX PpACHpEACICHUN Ul pelIeHMs 3anad; 3HAaKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX 4YHMCElI, METOAbl BbIOOPOUHBIX
UCCIICJOBAHNM; yMEHHE IPUBOAMTH IIPUMEpPHI INPOSIBICHUSA 3aKOHA
00JbIIMX YKCET B MPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSX; YMEHUE
OIEpUPOBAaTh MNOHATUSMM: COYETAaHHE, IIEPECTAHOBKA, YHCIIO
COYETaHUHM, YHCIO NEepPecTaHoBOK; OuHOM HploTOHA; ymeHue
IPUMEHATh KOMOUMHATOPHbIE (DAaKThl M PACCYXACHUS sl PELICHMS
3aJa4y; OLIEHMBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; COCTaBIATH
BEPOSITHOCTHYIO ~ MOJEJIb M  HMHTEPIPETHPOBATH  MOJIYYEHHBIN

pe3ynbTat

YMmenue ONICpUpOBaTh TIOHATHUAMU: TOYUKA, IIpsAMasAg, IIJIOCKOCTD,
IMPOCTPAHCTBO, OTPEC30K, JYyY, BCJIHNYUHA YIJIA, TIOCKHUI yrou,

JIBYIPaHHBIN Yroj, TPEXTPAHHBIM YroJ, CKpEIIMBAOLINECs IMpsMbIE,




[apaJUIEIbHOCTh U INEPIECHAUKYISIPHOCTh IPSMBIX U IUIOCKOCTEH,
YIroJl MEXIY NPAMBIMH, YrOJl MEXKAY IPSAMON U INUIOCKOCTBIO, YroOJl
MEXIYy IUIOCKOCTSMM, pacCTOSHUE OT TOYKM JO IUIOCKOCTH,
pacCTOSIHUE MEXIy HPSIMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTSIMMU;
YMEHHUE HCIOJB30BaTh IMPH PEHICHWH 3a7ad W3y4eHHbIE (aKThl H
TEOpPEMBbI TUTAHUMETPHH; YMEHHE OIEHHMBATh pPa3Mephl OOBEKTOB
OKPYXKAIOILIEro MUPA; CTPOUTh MATEMATUYECKUE MOJIEIH C NOMOIIBIO
F€OMETPUYECKUX NOHATUN WM BEIWYMH, pPEIIaTh CBSI3aHHBIE C HUMH

MMPAKTUYCCKUC 3a]a4r

10

YMeHue omnepupoBaTh MOHATHUSAMH: IUIOWAAbL (QUIYpPBl, OOBEM
¢burypsl, MHOTOTPaHHHMK, HPaBUJIbHBI MHOTOTPAaHHUK, CEYEHHE
MHOTOTpaHHUKa, Ky0, Mapajuiesnenunes], npusma, nupamuaa, gurypa
U TIOBEPXHOCTh BpALIEHHs, HWIHHJpP, KOHYC, 1map, chepa, mionaib
chepbl, IUIOMAL TMOBEPXHOCTH MHUPAMHIbI, MPU3MBI, KOHYCA,
UWiInHApa, o00BEM Kyba, MPAMOYrOJBHOTO Mapajulesenunesna,
NApPaMHUJIbl, TPU3MBI, I[WIAHIpPA, KOHyca, Ilapa, pa3BEpPTKa
IIOBEPXHOCTH, CEYEHUsI KOHyCa U LIWJIWH]pA, NapaulesIbHble OCU WIH
OCHOBAaHHWIO, CEUEHHe IIapa, IUIOCKOCTh, Kacawomascs cdepsl,
LWAJMHIPA, KOHYCa; YMEHUE CTPOUTh CEYEHHE MHOTIOTPAHHUKA,
n300paxkaTh MHOTOTPAHHUKH, (PUTYPHI U IOBEPXHOCTHU BpAIICHUS, UX
CEYEHMS, B TOM YHUCJE C MOMOIIbIO AIEKTPOHHBIX CPEACTB; YMEHHUE
OPUMEHSTh CBOMCTBA TI'E€OMETPUYECKHX (UTYp, CaAMOCTOSITEILHO
dbopMynupoBaTh ONpENENeHUs U3y4aeMbIX (QUryp, BbLABUraTh
TUIOTE3bl O CBOMCTBAX U TMpHU3HAKaX TreoMeTpudeckux Quryp,
000OCHOBBIBaTh WJIM  ONpOBEpraTb HX; YMEHUE IPOBOJUTH
KIaccupukanuioo QUryp Mo pPa3IUYHBIM I[PU3HAKAM, BBIIIOJIHATH

HCO6XOI[I/IMI>IG JOIMOJHHUTCIIbHBIC ITIOCTPOCHU A
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YMeHue onepupoBaTh HOHATUSMM: JIBKEHHE B IIPOCTPAHCTBE,
NapajuleIbHBI  MEPEHOC, CHUMMETPUS Ha IJIOCKOCTU U B
IPOCTPAHCTBE, IOBOPOT, IHpeoOpazoBaHUe M0A00UsA, M0/100HBIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE U 10100HBIE (QUTYPHI, B TOM
4ylucllie B IPUPOJE, MCKYCCTBE, apXUTEKType; HCIOJb30BaTh
TEOMETPUYECKHE OTHOUICHWS IIpU PpELICHWM 3a/1a4; HaXOoJIUTh

TCOMECTPUUCCKUC BCIINMYHNHBI (I[J'II/IHa, yroJi, mjiomanib, O6’LéM) npu




pelieHun 3a1a4 U3 JAPYrux Y4eOHBIX MPEIMETOB U M3 peajbHOU
KU3HU; YMEHHE BBIYHCIATH T'€OMETPUUYECKUE BEJIIMYMHBI (JJIMHA,
yroi, IUIOIIAAb, OOBEM, IUIOWIA[b IOBEPXHOCTH), HCIOJIB3Ys
U3YyYeHHBIC (POPMYIIBI M METO/IbI, B TOM YHCIIE: TUIOMIAIb TOBEPXHOCTH
NUpaMUbl, MPHU3MBI, KOHyca, IHJIMHAPA, IUOmanb chepbl; 00béM
Ky0a, TPsIMOYTrOJbHOIO TMapajulefienunesaa, NMUPaMUJIbl, TPU3MBL,
HWINHIPA, KOHYCa, Iapa; YMEHHE HAaxOJUTh OTHOIIEHHE OOBEMOB

M0I00HBIX UTYp
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YMeHue onepupoBaTb HOHSTHUAMM: NPSIMOYrojibHasi CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOpAMHATHI TOYKH, KOOPJIMHATBl BEKTOpa,
CyMMa BEKTOpPOB, IPOM3BEIACHUE BEKTOpAa Ha YHCIIO, PA3JI0KEHUE
BeKTOpa 1o 0a3ucy, CKaJsIpHOE MPOU3BEJEHUE, BEKTOPHOE
MIPOU3BENICHUE, YrOJ MEXJIy BEKTOpaMH; YMEHHUE HCIOJIb30BaTh
BEKTOPHBIA M KOOPAMHATHBIM METOJ JUIsl PEIIEHUs] TeOMETPUUYECKUX

3a/1a4 U 3a/1a4 IpYrux y4eOHbIX IPEeIMETOB

13

YMenue BbHIOMpATh MOAXOMALIMM METOJ JUId pEIIeHUs 3aJauH;
MMOHMMAaHHe 3HAYUMOCTH MAaTE€MaTHUKH B HW3YYEHUU MPHUPOJHBIX U
OOLIECTBEHHBIX TMPOIIECCOB M SIBICHUH; YMEHHE pPAaclO3HaBATh
MPOSIBJIEHNE 3aKOHOB MAaTeMAaTHUKH B MCKYCCTBE, YMEHHUE NMPUBOAUTH
MPUMEPBl MATEMATUYECKUX OTKPBITHH POCCUMCKOM W MHUPOBOM

MaTeMaTH4eCKOi HayKHU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

Kon

1 Yucna v BBIYMCICHUS

1.1 HarypanbHblie u nenbie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET

15 Panmonaneupie uyncna. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, TMPOIEHTHI,
' OECKOHEYHBIE MTEPUONUECKHIE IPOoOH

13 Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIICHU. JHencrtBus c
' apupMETHIECKUMH KOPHSIMU HaTYpPAIbHOU CTETICHH

- Crenenp ¢ 1ensiM mokazateneMm. CTeNeHb C PAMOHATBHBIM TOKA3aTeIeM.
' CBolicTBa CTENEHU

Ls CuHyC, KOCHHYC W TaHTE€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
' ApPKTaHI'€HC YHUCIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHUPMBbI

JlelictButenbHple 4uCIa. ApuMeTHYecKue orneparuu ¢ JACUCTBUTECIBHBIMU
1.7 yucnaMu. [IpuOmmk€HHbIE BBIYMCICHUS, MpaBWiIa OKPYIJICHUS, MPHUKUAKA U
OLICHKA PEe3yJIbTaTa BBIUNCICHUI

1.8 [IpeoOpazoBanue BeIpaKeHUH

1.9 KomnunekcHeie uncna
2 YpaBHEHUS U1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerprueckue ypaBHEHUS

2.4 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS

2.5 [enbie u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppaunonanbHbeie HEpaBEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuroHomeTpuueckre HepaBeHCTBA

2.9 Cucrempl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB




2.10

ypaBHeHI/IH, HCPAaBCHCTBA U CUCTCMBI C IMapaMCTpaMn

2.11 Martpuna cucteMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIbI
3 OyHKIMH U TpapuKH
31 Oynkys, crnocoosl 3amanust ¢yHkun. I'paduk GyHkun. BzaumHo obpatHbIe
. ¢bynkuuu. Yérneie n Heu€tHeie Gynkuuu. [leproanueckue GyHKIUN
OOnacte ompeneneHUss ¥ MHOXKECTBO 3HaueHW ¢yHkmuu. Hymu QyHKumm.
32 [IpomexyTkn 3HaKOMOCTOSIHCTBA. I[IpOMEXyTKM MOHOTOHHOCTH (YHKIIHH.
' MakcuMymbl 1 MUHUMYMBI QyHKIuu. Haubonbliee m HauMeHbllee 3HAUYECHHE
(YHKIIMY Ha IPOMEKYTKE
13 CrenenHas (pyHKIMS ¢ HaTypaJbHBIM W II€JIbIM TOKazaTeneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpauk KOpHS n-0il cTeneHu
34 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
16 Touku paspeiBa. AcuMmnrorsl rpadukoB QyHkumii. CBoiicTBa (QYHKUHH,
' HENPEePhIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATEILHOCTEH
33 Apugpmernueckas M reoMmerpuueckas mporpeccud. Dopmyna  CIOXKHBIX
' IIPOLICHTOB
4 Havana maTtemaTuyeckoro aHaauza
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHMA
[IpuMeHeHre NPOU3BOAHON K HCCIIEAOBAaHUIO (YHKUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HamOOoNbLIero U HauMEHbIIEro 3HaYeHUs (QYHKIUH
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBamu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTE M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka




7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbI€ M TIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u NOBEpXHOCTH BpaIlleHUSI
7.5 KoopauHaTsl 1 BEKTOPBI
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