[punoxeHne K OCHOBHOM
0011e00pa3oBaTENbHON MPOrpaMMe
CpeIHEero 00IIero oopa3oBaHus,
yTBEpKJIeHHOM mpukasom Ne 136-O

or 01.09.2026 r.

PABOYAS ITPOI'PAMMA

[Ipenmer: reomeTpust

Kmaccer: 10-11



HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yuye6Horo kypca «l'eomerpus» 0a30BOro ypoBHs AJis
oOyuaromuxcs 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCyIapCTBEHHOTO  00pa30BaTEeJbHOIO  CTaHAapTa  CPEIHEro  OOIIEro
o0Opa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEAbIBIIEMbIX
K MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPAIUIIMN POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus POrpaMMBbl o0ecreynBaer OBJIaJICHUE KIIIOUEBBIMU
KOMIIETEHIIUSIMH, COCTABJISIOIIMMU OCHOBY JIJIsi CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OIIEKYIBTYpPHOTO, JMYHOCTHOTO u
MO3HABATEIBLHOTO PAa3BUTHUS JTUYHOCTH O0YUaIOITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTro Kypca T€OMETpUM Ha YpOBHE CpEAHEro OoOIero
oOpa3oBaHus OOYCIIOBJICHA MPAKTHYECKOW 3HAYMMOCTHIO METANPEJAMETHBIX U
NPEIMETHBIX Pe3yIbTaTOB OOYYCHHS T€OMETPUHU B HANPABICHUU JIMIYHOCTHOTO
pa3BuTHs oOydaronuxcs, GopmMupoBaHus (QYHKIHOHATIHLHOM MaTeMaTHYeCKON
IrPaMOTHOCTH, HW3Y4Y€HUs JPYruX Y4YeOHBIX JUCUMIUIUH. Pa3Butne vy
oOy4Jaromuxcs NPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKICHUU
r€OMETPUYECKUX aOCTPaKIUi, COOTHOIIEHUH PEATbHOTO U HJIeaJbHOrO,
XapakTepe OTpaXXEHUsT MaTeMaTUYeCKOM HayKoW SBICHMM U MPOIIECCOB
pEaNbHOTO MUpPA, MECTE TEOMETPHUH B CUCTEME HayK M POJIM MaTeMaTUYECKOTO
MOJICTUPOBAHMSI B HAYYHOM TIO3HAHMM W B TIPAKTHKE CIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS YyYaIIUXCS, a TaKXkKe KayecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomeTtpus siBnsieTCss OHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEHETO
obmiero oOpa3oBaHHs, TaK Kak OOECIEYMBAET BO3MOXHOCTh H3yUYEHHUS Kak
JTUCITUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MblieHHe, GOpMUPYyEMOe MPU U3YICHHH OO0YJaroNIUMUCS
MOHATUMHBIX OCHOB TEOMETPUHM U TIOCTPOCHHHM IEMOYKH JIOTHYECKUX
YTBEP)KJICHUN B XOJI€ PEIICHUS T€OMETPUYECKUX 3a/iad, YMEHUE BBIJIBUTATh H
OTPOBEPTaTh TUIOTE3bI HEMOCPEICTBEHHO HMCIIOIB3YIOTCA TPH PEIICHUU 3a1a4
€CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH M3 Kypca (PU3UKH.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE WTPAET CYIIECTBEHHYIO POJIb
BO BCEX 00JACTIX JESITEIbHOCTH yenoBeka. OpueHTanus 4eI0BeKa BO BpEMEHU
U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €Tr0 COLMAIBHOrO ObITHS, (popMma
OTPaKCHHS OKPYKAIOIIETO MHUPA, YCIOBHE YCIENTHOTO MO3HAHUS U aKTUBHOTO



npeoOpa3oBaHusl JEUCTBUTENBHOCTH. OmepupoBaHUE MPOCTPAHCTBECHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUJBI YYEOHOW W TPYAOBOM NEATEIBHOCTH,
SBJISICTCSI OMHUM M3 MPOGECCHOHANIBHO BaXKHBIX KAa4ECTB, TIOITOMY aKTyajbHa
3ajaya GOPMUPOBAHUS Y OOYUYAIOIIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpPa3HOTO MBINUICHHSI — CYIIIECTBEHHOTO KOMIIOHCHTAa B
MOITOTOBKE K MPAKTUYECKOHN JACATEIBHOCTH 110 MHOTUM HaIlPaBJICHUSM.
Ilens ocBoeHMs mporpaMMbl yuyeOHOTo Kypca «l'eoMerpus» Ha 6a30BOM
ypoBHEe 00ydeHHS — 00meoOpa3oBaTeIbHOE U OOMICKYIbTYpHOE pPa3BUTHE
oOydJarommxcss 4epe3  oOecleuyeHue  BO3MOXKHOCTH  NMPUOOPETCHUS U
UCIIOJIb30BaHKUS CHCTEMAaTHYECKHX TEOMETPHUCCKMX 3HAHWA W JICHCTBU,
cnermuUYHBIX ~ TCOMETPUH, BO3MOXHOCTH  YCIICITHOTO  TPOJOJKCHUS
oOpa3oBaHUsS 10 CHEIMUATBHOCTSIM, HE CBSA3aHHBIM C  NPUKIATHBIM
UCII0JIb30BAaHUEM T€OMETPHH.
[Iporpamma 1o TeoMeTpuun Ha 0a30BOM YpOBHE TpeIHA3HAYCHA IS
oOydJaroImmMXcs CpeaHeld IIKOJbI, HE  HUCHBITHIBABIINX  3HAYUTEIbHBIX
3aTpyJHEHW Ha ypOBHE OCHOBHOTO 00Imiero obOpa3oBaHus. Takum o0pasom,
oOyJaroruecss Ha 0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIME MaTEMaTHYCCKUE
YMEHHUSI, CBSI3aHHBIE CO CIECIM(PUKON T€OMETPUM U HEOOXOAUMbIE ISl )KU3HH B
COBpeMEHHOM obO1iecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTH HM3Yy4UUTb
reoOMeTpHI0 OoJiee TIIyOOKO, €CJIM B JIaJIbHEHUIIIeM BO3HUKHET HEOOXOIUMOCTD B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBLHOM 1eITeTbHOCTH.
JlocTkeHue 1enu OCBOSHHUS IMPOTpaMMbl OOECIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMM 3ajjayaMH OCBOEHHUSA Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHE B 10—11 kimaccax sBISIOTCS:
e (opmupoBaHHEe TpEACTABICHHUS O TEOMETPUM KaK YacTU MHUPOBOU
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHEe TIPEACTABICHHS] O MHOTOTPAHHUKAX U TeJlaX BpPAIECHUS
KaKk O BaXHEUIIUX MATEMaTHYECKUX MOJENISAX, TO3BOJISIOMINUX
OTHCHIBATH U M3y4YaTh PA3HBIC SIBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHue yMmMeHHs paclo3HaBaThb Ha 4YEPTEkKax, MOJCISIX U B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e OBJAJCHWE METOJIaMH pCEIIeHUs 3a7ad Ha TIOCTPOCHHS  Ha

N300paKEHUSAX IPOCTPAHCTBEHHBIX (DUTYD;
e (opmupoBaHHe yMeEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSMHU O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE aNTOPUTMAMHU pEIIEHUS OCHOBHBIX THIOB  3a/ad;

dbopMHupOBaHWE YMEHHS TPOBOIUTH HECIOXKHBIE JOKA3aTEIbHBIC



paccyKIeHusl B XOJI€ pEUIeHUs] CTEPEOMETPUUYECKUX 3a7ad U 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE  HUHTEJUICKTYaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOy4Jaromuxcs, IMO3HABATEIbHOM aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmupoBanue  (YHKIMOHATBHOW  TI'PaMOTHOCTH,  peJeBaHTHOM
FEOMETPUM: YyMEHUE pPaClo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX
CUTYyaIUsX U MPU U3YUYEHUU JAPYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, (HOpPMYyJIHpPOBATH WX Ha S3bIKE
FEOMETPUM M  CO37]aBaTh T'E€OMETPUUECKHUE MOJEIU, MPUMEHSThH
OCBOCHHBIM T€OMETPUUYECKUN ammapar [Js pelieHusT MPaKTUKO-
OPUCHTHPOBAHHBIX  3ajla4, HWHTEPIPETUPOBaTH W  OLICHUBATh
MOJIYYEHHBIE PE3YJIbTAThI.

OTAMYUTETEHON 0COOCHHOCTRIO MMPOTPAMMBI SIBJISIETCSI BKIIFOUCHHUE B KYpPC
CTEpEOMETPUM B Hayaje €ro M3y4YeHHs 3ajJad, peIlaeMbIX Ha YPOBHE
WHTYUTUBHOTO TO3HAHUS, U ONMpEACIEHHBIM 00pa3oM OopraHW30BaHHas padboTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET NPOTEKAaHUE UHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET
K JlaJIbHEUILIEMY U3YUEHHIO MTPEIMETA.

[Ipenmnourenue oTAa&TCcsl HATMSAIHO-KOHCTPYKTUBHOMY METOY OOy4eHHs,
TO €CTh TEOPETUYECKUE 3HAHUS HMMEIT B CBOEH OCHOBE UYBCTBEHHOCTH
IPEAMETHO-NIPAKTUYECKON  JIEATENIbHOCTH.  Pa3BUTHE  NIPOCTPAHCTBEHHBIX
NPEACTAaBICHUN Yy YyYalluxcsi B Kypc€ CTEPEOMETPUU IPOBOIUTCA 3a CUET
pelIeHusl 3a7ad Ha CO3JaHUE NPOCTPAHCTBEHHBIX O0Opa3oB H 3ajJad Ha
OTIepUpPOBaHUE MPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3nanue oOpasza MpOBOIUTCS
C ONOPOM Ha HATJIAIHOCTb, a ONIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBICUYEHUS
OT HArJISTHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJIHOTO COJIEPKAHUS.

OcHoBHbBIE coaepkaTenbHble JHHUM Kypca «l'eomerpunm» B 10-11
Kiaccax: «MHororpaHHukn», «lIpsMble U IIIOCKOCTH B MPOCTPAHCTBEY, «Terna
BpauieHus», «BekTopsl M KOOpAWMHATBHI B MpOCTpaHCTBE». DopmupoBaHue
JOTUYECKUX YMEHHUM pacrpeAessieTcss He TOJIbKO M0 COAEPKATEIIbHBIM JTUHUSAM,
HO | 110 TOJjaM OOYy4eHHs Ha YPOBHE CpeTHEro 001Iero o0pa3oBaHus.

Conepxanue 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTam
OCBOCHHS pabodeil TpOorpaMMmbl, paCHpEeACIEHHBIM 10 ToJlaM OOydYeHHs,
CTPYKTYPHPOBAaHO TaKUM 00pa3oM, dYTOOBI OBJIAJCHHE TEOMETPUYECCKUMU
MOHSATHUSMU U HABBIKAMU OCYIIECTBIISIJIOCH MOCIIEIOBATENIBHO U MOCTYATEIBHO,
C CcoOJoIeHUEM TMPUHIMIIA [PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS



BKJIIOYAJIUCh B OOIIYI0 CHUCTEMY TE€OMETPUYECKUX  IPEICTaBICHUN

oOyyJaromuxcs, pacmupsisi U yrayosnss e€, oOpa3ysi MPOUYHbIE MHOKECTBEHHbBIC
CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3ydenue reomerpun orBoaures 2 yaca B Henenmro B 10 kiacce u 1 gac
B Henento B 11 kmacce, Bcero 3a ABa roga oOyuenust - 102 yueOHBIX 4aca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE TIOHATHS CTEpeOMETpUM. Touka, TmpsAMas, IUIOCKOCTb,
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
IUIOCKOCTE B NPOCTPAHCTBE: MApPAJUIEIbHBIE MPSIMBIE 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,
[IPU3HAK [EPHEHAUKYISIPHOCTH NPSMOW M INIOCKOCTH, T€OpeMa O IIPSAMOWU
NEPIECHAUKYISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKIY IPSAMOU U
IUIOCKOCTBIO; JBYIPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPaHHOTO VIJIA.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
pPacCTOSIHHE OT MPSMON 1O IUIOCKOCTH, MPOEKIUS (GUTYpPhl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPHECHAMKYISIPHOCTH JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTBl MHOI'OTPAaHHHKA,
BBIITYKJIBIE W HEBBINYKIbIE MHOTOIPAHHUKHU; 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-yroiapHasi nupamMua, TpaHd U OCHOBaHUE MUPaMUJIbl; OOKOBas U
MOJHAs TOBEPXHOCTh NHUPAaMHbl, IPAaBUJIbHAS W YCEUEHHAs NUpaMHaa.
OneMeHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHbIE MHOTOTPAHHUKHU: TOHSITHE
MMPaBWJIBHOIO MHOTOTPAaHHUKA; MpPaBWJIbHASA MPU3MA U MPABWIbHAS NMUPAMUJIA;
MpaBWwIbHAS TPEYroiibHAs MHpaMUJa ¥ TNPABUIBHBIM  TETpadap; Kyo.
IIpencraBieHne O NpPaBUIBHBIX MHOTOTPAHHMKAX: OKTadAp, HAOACKAdIP H
nkocadap. CeyeHus MpU3Mbl U IMPAMUBIL.



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

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, IMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTH U MMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IJIOLAJh OCHOBAaHMM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSAMOM MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTU MPABUIBHOW MNHPAMMUIBI,
TeopemMa O IUIomaAn yceuéHHoUW mnupamuabl. [loHstue 06 00BEMe. OOBEM
nUpaMu/bl, IPU3MBI.

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

11 KJIACC

TeJsia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasyrolue  MUJIUHIPUYSCKON
MOBEPXHOCTH, OCh UWJIUHAPUYECKON MOBEPXHOCTH. [[MnuHIp: OCHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpa3yroIas W OCh; IUIONIAAb OOKOBOW M TIOJIHOU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yroIre KOHUIYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTU. KOHyC: OCHOBaHHME MW BEpIIMHA,
oOpasyroriasi 1 OCh; IUIOIIaJAh OOKOBOW M TOJHOW MOBEPXHOCTH. Y CEUEHHBIN
KOHYC: 00pa3ylolye U BBICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AHAMETP; IUIOIIAAb MOBEPXHOCTH CQEpHI.
B3anmuoe pacmonoxkeHue cdeppl M IIOCKOCTH, KacaTelbHas IIOCKOCTh K
cthepe; mromaasb chepsl.

N3o0paxenue Tenm BpalleHUs Ha IUIOCKOCTH. PasBépTka muimHApa U
KOHYyca.

KomOuHauu Tenm BpameHWs W MHOTOTPAHHHMKOB. MHOTOTpaHHUK,
OmMCaHHBIH OKOJIO cdepbl; cdepa, BIuUcaHHAS B MHOTOTPAHHHUK, WU TEJO
BpaIllCHUS.

[TonssitTne 06 o0béMe. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00bEéME TIPSIMOYTOJIBHOTO Tapajuielienueaa W ciaeacTBus u3 He€. O0béM
UIMHIpa, Konyca. O0bEM mapa u 1iomass chepel.

[TogoOHple Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY INIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEIL.



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

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mnockocth M B mpocTtpaHcTBe. CIlIOKEHHME W BBIYMTAHUE
BEKTOpPOB. YMHOXXECHHME BEKTOpa Ha 4ucio. PasioxxeHue BekTOpa IO TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBuiio mnapamienenunena. Pemenue 3anauy,
CBA3aHHBIX C NMPUMEHEHHUEM NPABUI JEUCTBUM ¢ BekTopamu. lIpsmoyronbHas
cucTeMa KoopauHaT B mpocTtpaHcTBe. Koopaunatel Bektopa. [Ipocteiimue
3aa4d B KOOpJIMHATAX. YTOJ MEXAYy BekTopamu. CKalIpHOE MNpPOW3BEIICHHE
BEKTOPOB. BbluuciaeHue yriaoB MeXAy MNOpSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBI METOJ MPHU PEIIEHUHM TEOMETPUYECKHUX 3ajad.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pEe3yJbTaThl OCBOCHHS MPOTpaMMbl Y4eOHOro Tmpeamera
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnnuTanme:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WJIEHA POCCHUUCKOTO OOIIEeCTBa, MPe/ICTaBICHUEM
O MaTeMaTH4YEeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYD,
SBJICHUH, MPOIEAYp TpakKJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.),
yMEHUEM B3aUMOJIEHCTBOBATh C COIMAIbHBIMU MHCTUTYTAMHU B COOTBETCTBUHM C
X QYHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIIUTAHME:

chOPMUPOBAHHOCTBID  POCCHMCKONW  TPaXJTaHCKOW  HJIEHTUYHOCTH,
YBaYXEHHUS K MPOIIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KCHUSM POCCHUHCKMX MaTEMaTUKOB W POCCUHCKOU
MaTEMaTUYECKOM MIKOJIbI, K HCIIOJIb30BAHUIO JTHX JIOCTHKEHUH B APYrux
HayKax, TEXHOJIOTUAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHHEM TYXOBHBIX HEHHOCTEH POCCHIICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TIOBEICHUS,
CBA3aHHOTO C TPAKTHYECKUM TPUMEHEHHEM JOCTIDKEHUW HayKu H
JESTENbHOCTIO YYEHOTO; OCO3HAaHMEM JIMYHOTO BKJIaJla B TOCTPOCHUE
YCTOWYHUBOTO OYAYIIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM OTHOIICHUEM K MUPY, BKIIOUas ICTETUKY MAaTEMaTUYECKUX

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

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTBHIO YMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 3J0poBoro u 0Oe3omacHOro o0pa3a KW3HH, OTBETCTBEHHOI'O
OTHOIIICHHWSI K CBOEMY 3JIOPOBBIO (370pOBOE IMTaHHWE, cOalaHCHPOBAHHBIN
PEXKUM 3aHATHA M OTJIBIXA, PEeTyJsipHas Pu3HUecKas akTHBHOCTH); (U3UICCKOTO
COBEPIICHCTBOBAHMUS, pu 3aHATHAX CIIOPTHUBHO-03/I0POBHUTEIIHHOM
NEATCITbHOCTHIO.

TpynoBoe BocnuTaHue:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIESATENbHOCTH, CBSI3AHHBIM C
MaTeMaTUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpIIaThb OCO3HAHHBIM BHIOOD
Oynymieit nmpodeccuu U pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]]a4 MATEMaTHUYECKOW HAIpPaBIE€HHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HAa  COCTOSHUE MPUPOJHOM U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAIBHOIO XapakTepa 3KOJOTHMYECKHUX
npoOsieM; OpUEHTaluuMeld Ha TNPUMEHEHHE MAaTEeMaTUYeCKUX 3HaHUM 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 MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pPa3BUTHs HAayKd M OOIIECTBEHHOM MPaKTUKH,
NOHMMAaHHEM MaTEeMaTUYECKON HAyKH KaK cepbl YeIOBEUECKON NeATEeIbHOCTH,
ATamnoB €€ pa3BUTHUS M 3HAUMMOCTHU ISl Pa3BUTHUS IIUBUIIN3ALIMU; OBJIAJICHUEM
A3BIKOM MaTEeMaTHUKWA U MAaTeMaTUYECKOW KYJIbTYypOH KaK CPeICTBOM IO3HAHMS
MHUpPa; TOTOBHOCTBIO OCYHIECTBIISITh MPOCKTHYI0 U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHUS MPOrPaMMbl y4eOHOTO TIpeaMeTa
«MaTtemaTHka» XapaKTepPU3YyIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU
oelticmausmMu, YHUBEPCAIbHbIMU Pe2YTIAIMUBHBIMU OetUCBUAMU.

1) Vuusepcanvuvie nosnasamenvHuvle Oeticmsus, 0becnequUsaOm
Gdopmuposanue 0A306bIX KOSHUMUBHBIX NPOYECCO8 00YUArOWUXCS (0CB8OEHUE
Memo008  NO3HAHUA  OKpYJcarwe2o Mupa, NnpumeHeHue  JjJ102U4ecKux,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBble JJornyeckue JeicTBUsA:

e BBLIABIISITD u XapaKTepHU30BaTh CYLIECTBEHHBIC NpU3HAKU

MaTeMaTUYEeCKUX OOBEKTOB, MOHATHIN, OTHOIIIEHUN MEXY MOHATHUIMU,
bopMyTupOBaThH ONpEJICIICHUS TMOHSITHH; YCTaHABJIMBATh



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

BOCHPUHHMMATh, (POPMYyIHUpPOBaTH M NPEOOPA3OBBIBATH CYXKIACHUS:
yTBEPJUTEIbHbIE U OTPUILIATENIbHbIE, €IUHUYHbIE, YACTHbIE U OOILIHUE;
YCIIOBHBIE;

BBISIBJISATE ~ MaTeMaTHYECKME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEpPUM Uil BBISBJICGHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C KCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 10 aHAJIOTHH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpXKACHUW  (TpsMBIE U OT  TMPOTHUBHOIO),  BBICTPAUBATH
aprymMeHTaIuIo, MPUBOJIUTH IpUMEPHI u KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBHIBOJIBL;

BbIOMpaATh croco0 pelreHus yueOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIleHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Yy4ETOM
CaMOCTOSITEJIbHO BBIAECICHHBIX KDUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue 1eCTBUSA:

UCIIOJI30BAaTh  BOMPOCHI  KaK  HCCIENOBATEIIbCKUA  HMHCTPYMEHT
no3HaHus; (GOPMYIHPOBATH BOMPOCH], (UKCUPYIOIIHME MPOTUBOPEUHE,
npo0sieMy, yCTaHaBIMBATh UICKOMOE U JIaHHOE, (hOPMHUPOBAThH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULMIO, MHEHUE;

IPOBOJIUTh  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT,
UCCJICIOBAaHNE 110 YCTAHOBICHHUIO OCOOEHHOCTEM MaTeMaTHYECKOTO
o0BeKTa, SBJICHUS, TMPOIECCA, BBISBICHUIO 3aBHCHMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, MPOIIECCAMU;

caMoCTOATeNbHO  (opmynupoBaTh 0000IIEHUS W BBIBOABI  TIO
pe3yibpTaTaM IMPOBEAEHHOTO HAOJIOICHUS, UCCIEAOBaHUSA, OLCHUBATH
JIOCTOBEPHOCTH MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 0000IIECHUH;
IIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IPOLIECCA, a TAKKE BBIIBUTATh
MPEIIIOI0KEHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISBJIATH ACUITUTH HHPOPMAIIUH, JTAHHBIX, HEOOXOIUMBIX NI OTBETA
Ha BOIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PA3NTHYHBIX  THUIIOB,
AHAJIN3UPOBAT, CHUCTEMATHU3UPOBATH 151 WHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM IMpECTABICHUS;



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

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMM MO  CAMOCTOSITENBHO
c(hOpMYIHPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvnvie KOMMyHukamueHuwle Oelicmsus, 0Oecnevyusarom
chopMupoB8aHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUUXCAL.
Oo0wmenue:

BOCIPUHMMATh U (OPMYIUPOBATh CYXJACHHS B COOTBETCTBHM C
YCIOBUSMHM M LIEJSIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpaXaTh
CBOIO TOYKY 3pEHHMS B YCTHBIX W IIMCBMEHHBIX TEKCTAaX, JaBaTh
NOSICHEHHSI MO XOJy PELICHHS 3aJa4d, KOMMEHTHPOBATH IOJTYyYECHHBIN
pe3yibTar;

B X0/ie OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOi
TEMBbI, TPOOIEMBbI, pelIaeMOol 3a/1auu, BbICKa3bIBAaTh UJIEH, HAIICICHHbBIC
Ha TIOMCK PEIICHUS; CONOCTABIATh CBOM CYXKAEHUS C CYXKICHHUSIMU
JIpYruX YYacCTHUKOB JMajiora, OOHapyXKMBaTh pasziiMdMe U CXOJICTBO
NO3UIMH; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paKCHMUS;

IOPEACTABIATh  PE3YJNbTAThl  PEIICHHS  3a7a4d, OKCIIEPUMEHTA,
UCCIICJIOBAHUSA, IPOEKTa; CaMOCTOSITENIbHO  BBIOMpaTh  (opMmar
BBICTYIUIEHUS € Yy4Y€TOM 3aJay Npe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHuvecTBO:

3)

MOHUMATh W  HUCIOIB30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WHJIMBUIYaJbHONH pabOTHl MpH pelieHnHd Y4eOHBIX 3ajad; NPUHUMATb
IIeJIb  COBMECTHOW  JEATENbHOCTH, IUIAHUPOBATh  OpTraHU3AIUIO
COBMECTHOM pPabOThI, pacupeneisTh BUABI padOT, JOTOBAPHBATHCS,
o0CcyXaaTh TMPOIECC H pe3yabrar paboThl; 0000maTh MHEHUS
HECKOJBbKHUX JIOJICH;
y4acTBOBAaTh B TPYMIOBHIX (opmax paboTel (0OCYyKIaeHus, oOMEH
MHEHUH, «MO3TOBBIE IITYPMBI» W WHBIC); BBIMOJIHATH CBOIO YaCTh
paboThl M KOOPAWHUPOBATH CBOM JECUCTBHS C JAPYTHMH YJICHAMU
KOMAaH/IbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMMH TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBUS.
VuugepcanvHvle  pecynamueHnwvle  Oeticmgus,  0becneuusarom

qbopMupoeaHue CMbIC/I06bLX YCNMAHOBOK U IHCUZHEHHLIX HABLIKOB TUYHOCMU .
CaMoopraHn3aunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIECHUS 3a/1a4u, BEIOUpaATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEN, 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 pe3yJsibTaTa peLIeHUs. MaTEMAaTUYECKON 3a/1a4H;

e TMpPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NIpPHU PELICHUU
3a7la4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh HAa OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX, HAWJEHHBIX  OWIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHMBAaTh COOTBETCTBUE pe3yjbTaTa ILEIH U YCIOBUSAM, OOBSCHATH
IIPUYUHBI TOCTHXKEHUS WU HENOCTUKEHHUSI PE3yJIbTATOB JIEATEIbHOCTH,
HAXOAMUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITACC

OnepupoBaTh NOHATUAMU: TOUYKA, NIPsAMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEICTBHUS M3 HUX NPU PEIICHUU
r€OMETPUYECKHUX 3a/1a4.

OnepupoBaTh MOHATHUSMH: MApPAUICIIBHOCTh W  MEPIEHAUKYISIPHOCTh
MPAMBIX U TIOCKOCTEM.

KnaccudummpoBate B3auMHOE pacroioXKEHUE MPAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUSMU: JBYIPAHHBIN yroji, rpaHd JBYI'PAaHHOrO Yria,
pedpo ABYrpaHHOIO yriia; IMHEHWHBINA Yroy JBYIPaHHOrO yria; 'palycHas Mepa
JIBYTPAaHHOIO YTJIa.

OnepupoBaTh MNOHSTUSMH: MHOTOTPAHHUK, BBIMYKIIBIA M HEBBITYKIIbII
MHOTOI'PaHHHUK, 3JIEMEHThl MHOIOTPaHHUKA, MPAaBUJIbHBIA MHOTOIDAHHHUK.

Pacno3naBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHUpamMuia; MpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAHHS  JUIS
KiaccupuKkanuu (BbINYKIbIE W HEBBIMYKJIbE MHOTOI'PDAHHHUKH, MPABUIbHBIC
MHOTOTPAaHHUKU; NPSMbIC U HAKJIOHHBIE MPU3MBbI, TapajlieNICUIe/Ibl).



OnepupoBathb MOHATUSAMU: CeKylIas IUIOCKOCT, CEUYCHHE
MHOTOI'PaHHUKOB.

OOBIACHATH TPUHILIUIBI TOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIE/OB.

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

Pematp 3a1aun Ha HaxOXXJEHUE N'EOMETPUUECKUX BEJIMYMH MO oOpas3nam
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
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3a1aun Ha HaxXOXXJEHUE T'€OMETPUUECKUX BEIMYMH MO o0Opasiam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHATUTUYECKUE METObI IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3aJlad Ha BBIUMCIEHUE VYIJOB MEXIY
CKPEIIMBAIOUIUMUCA TPSMBIMH, MEXAY NPSIMOM M IJIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

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

OnepupoBaTh NMOHATHAMHU: CHUMMETpPUS B INPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CUMMETPUHU; LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI.

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

[IpuMeHATh TeomMeTpuyecKkue (GakThl Ui PEIICHUS CTEPEOMETPUUECKUX
3a/1a4y, MPEANoJIaralouuX HECKOJbKO IIAroB pPEIICHMs, €CIU  YCIIOBUSA
NPUMEHEHUs 3aJIaHbl B IBHOHM (opMe.

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

[IpuBOoIMTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HU, PACIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHATh NONy4YeHHbIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATH pEalbHbIC
CUTyallUH WU TNPUMEHATh HM3YyYEHHBIE INOHSITHS B IPOLECCE IMOUCKA pPEUICHUs
MaTeMaTHUYeCKu CQOPMYIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pealbHbIC
CUTyallUl Ha A3bIKE TIE€OMETPHM, HCCIENI0BAaTh IMOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM TE€OMETPHYECKHX MOHATHH W TeOopeM, afmapara aireOpsl;
pemarb NpakTUYECKHUE 3aJadM, CBA3aHHBIE C HAXOXKJIECHHEM I'€OMETPUYECKUX
BEJIMYMH.



11 KVIACC

OnepupoBaTh MOHATUSAMH: MIJIMHIPUYECKAs TMOBEPXHOCTh, 00pa3yroIue
MWIMHAPUICCKON  MOBEPXHOCTH, IIWIMHAP; KOHUYECKash TOBEPXHOCTD,
o0pa3yromire KOHMIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHIP, KOHYC, cdhepa U map).

OOBICHATH CIOCOOBI MONYYEHHS TEJl BpALIECHUSI.

KrnaccudummposaTh B3aUMHOE pacoioKeHUE CPEPhl U MIOCKOCTH.

OnepupoBaTh TOHATUSMHU: IIAPOBOH CETMEHT, OCHOBAaHHE CETMCHTA,
BBICOTA CETMEHTA; IIApOBOM CIIOM, OCHOBAaHHWE IIAPOBOTO CIIOS, BBICOTA
IIapOBOTO CJIOS; IIAPOBOW CEKTOP.

Bbraucisate  00bEMBI M IUIOMIAJAM TOBEPXHOCTEH TEN  BpalcHUS,
TE€OMETPUYECKUX TN C MPUMEHEHNEM (HOPMYIL.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHMK, BIHCAHHBIA B cdepy u
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK WM TEJIO
BpaIICHHS.

BbryucisaTs COOTHOMIEHUST MEXAY IJIOMIAIMU TOBEPXHOCTEN U 00BEMaMuU
MOA00OHBIX TEJ.

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

BoimoyiHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEKHW M3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (DUTYP: BUJl CBEPXY, COOKY, CHM3Y; CTPOUTH CEUCHUS TEJI BpaIlCHUS.

W3BnekaTh, HMHTEPIPETHUPOBATH W MPEOOpa3oBbIBATH HWHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B TPOCTPAHCTBE.

BbImoHATE ACHCTBUSL CIOKEHHMSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHUSI BEKTOpa Ha YHCIO, OOBSCHATh, KAKAUMU CBOWCTBAMU OHHU
o0anaor.

[TpumeHsATs TpaBUIIO MApaIIEICTUIIEAA.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTroOJ
MEXIY BEKTOPaMH, CKaJIPHOE TPOU3BEJCHUE BEKTOPOB, KOJUTMHEApHBIE U
KOMITJITAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB WM MPOM3BEICHHE BEKTOpAa Ha YHUCIO, yroOJ
MEXIy BEKTOpaMH, CKaJISIPHOE MPOUM3BEICHUE, PACKIAABIBATh BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.



3amaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHMHAT.

[IpumensaTe reoMerpudeckue (akThl IS PEIIEHUS CTEPEOMETPUUECKUX
3a1a4, MPEANOJIATaloIIMX HECKOJBKO IIaroB pPEIICHUs, €CId  YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOM (opMme.

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

Pemwlatp 3amaunm Ha [JOKa3aTENbCTBO MAaTEMATUYECKHUX OTHOLIEHUW U
HaXO0XJCHHE TEOMETPUYECKUX BEIMYMH MO oOpa3laM WIM aJropuTMam,
IPUMEHSAS] U3BECTHBIE METOAbl NMPU PELIEHWH CTAaHAAPTHBIX MATEMATHYECKHX
3a/1au.

[IpuMeHATP mOpocTEWIIE MPOrPpaMMHBIE CpPEACTBA W DJIEKTPOHHO-
KOMMYHHMKAllMOHHBIE CUCTEMBI IIPU PEUIEHUH CTEPEOMETPUUYECKHUX 3a/1a4.

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

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE
CUTyallud U TPUMEHATH H3YYECHHBIE NMOHATHA B IPOLECCE IMOUCKA PEUICHUS
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 3aJa4yi, CBA3AHHBIE C HAXOXKICHUEM I€OMETPUYECKUX
BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI
BBenenue B crepeoMeTpuio 10 https://m.edsoo.ru/S2X6TIS4N
[IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE.
. 12 1 https://m.edsoo.ru/A4F4T4A1Q
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
[Tepme oc
PHEHIIKYTHPHOCTE TPAMBIX 1 12 https:/m.edsoo.ru/H6S9B2H3C
IJI0CKOCTEH
VYrusl MeXy NPAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/V1P7V405P
MHoOrorpaHHUKu 11 1 https://m.edsoo.ru/H4T8T003J
O6BbEMBI MHOTOIPAHHUKOB 9 1 https://m.edsoo.ru/MOU7P9J8N
[ToBTOpEHME: ceueHus, pacCTOSTHUA U
4 1 https://m.edsoo.ru/YOB4Q4U6W
YTJIbI
OBUIEE KOJIMYECTBO YACOB I10 63 5 0
[TPOI'PAMME




11 KVIACC

HaumeHoBaHue pa3ieioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne n/m Konrpoasbubie | IlpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 Tena Bpamenus 12 https://m.edsoo.ru/S5Z2P7HSN
2 OO6bEMBI TEN 5 1 https://m.eds00.ru/U2Z5G4QI9N
B
3 CICTOPBI T KOOPAUHHATEL B 10 1 https://m.edsoo.ru/K7Z1XSATE
MIPOCTPAHCTBE
[ToBTOpEeHue, 0600IICHNE,
4 . 7 1 https://m.edsoo.ru/T4M8POISF
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepPseMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI cpe/iHero o01ero 00pa3oBaHus
pe3yabTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
- [IpuMeHsSITh aKCHOMBI CTEPEOMETPHUU M CIEICTBHS W3 HHUX TpHU
' pELIeHUH T€OMETPUUECKUX 3a/1a4
73 OnepupoBaTh MOHATHUSMHU: TAPAJIICIBHOCTh W TEPIICHIUKYISIPHOCTD
' MPSIMBIX U TTIOCKOCTEN
74 KnaccuguimpoBars B3auMHOE pacroyiokKeHHe IPSIMbIX U IJI0CKOCTEN
' B MPOCTPAHCTBE
OnepupoBaTh NOHATHUSMH: JIBYTPAHHBIA YroJl, TPAaHU JBYTPAHHOTO
7.5 yria, pedpo ABYrpaHHOTO YTJIa, JIMHEWHBIA YroJl IBYIPaHHOTO yria,
rpaaycHasl Mepa JABYrpaHHOTO yIJia
OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITYKJIBII
7.6 MHOTOI'DAHHUK, 3JIEMEHTHI MHOTOI'PAHHHUKA, NIpaBUJIbHBIN
MHOTOI'PAHHUK
29 Pacrio3naBaTh OCHOBHBIE BUbl MHOTOTPAaHHUKOB (MHpaMua, Mpu3Ma,
' PSIMOYTOJIBHBIN Mapaienenurne, Kyo)
KnaccuduimpoBare MHOTOTpAaHHHKH, BbIOMpass OCHOBaHUS NS
- KIaccu@uKanuy  (BBIMYKJIbIE M HEBBINYKIblE MHOTOTPAaHHUKH,
' NpaBUJIbHBIE MHOTOIPDAHHHUKHU, MPSAMbIE U HAKIOHHBIE IPHU3MBI,
napasuieIeIe /bl )
=9 OnepupoBaTb  MOHATUSAMH:  CEKyllas  IJIOCKOCTb,  CE€YEHHUE
' MHOTOI'PAHHUKOB
710 OOBACHATP TMPHUHIMIIBI TMOCTPOEHUS CEUYEHUN MHOTOTPAHHUKOB,
' HCIIOJIb3Ysl METOJ CIEN0B
7.11 CtpouTh ceyeHuss MHOTOTPAaHHUKOB METOJOM CJIEJIOB, BBHIMIOJHSTD




(BBIHOCHBIE) IUIOCKHE YEPTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Buj cBepxy, COOKy, CHU3Y

7.12

Pemrate 3amaun Ha HaxXOXKACHHE TE€OMETPUYECKUX BEIUYUH 10
oOpa3uaM WiIM aJIropuTMam, HPUMEHSS W3BECTHbIE AHAIUTUYECKUE
METObI IIPM PELICHWH CTAHJAPTHBIX MAaTEMaTUYECKUX 3a7a4 Ha
BBIYMCIICHUE PACCTOSSHUA MEXKIY JBYMS TOYKaMH, OT TOYKH [0
OpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY CKPELIMBAOIIMMUCS

IIpsAMBIMHA

7.13

Pemate 3aa4i Ha HaXO0XKIACHUC TCOMETPUYCCKHUX BCJIUYHUH II0
06pa3uaM WX aJIropuTMaM, MNPUMCHASA H3BCCTHBIC AHAJIUTHYCCKUC
MCTOJbI IMPU PCIICHUNW CTAHJAPTHBIX MATCMATHYCCKUX 3adad Ha
BBIYUCIICHHUE YIJIOB MCXAY CKPCHIMBAKOIMUMHUCA IIPAMBIMHU, MCKIY

HpﬂMOﬁ " INIOCKOCTBIO, MEKAY INIOCKOCTAMU, IBYTI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IUIOHIAM TOBEPXHOCTEW MHOTOIPAHHUKOB
(mpu3ma, mnHpamMuga) C OpUMEHEHHEM (QOpMYN,  BBIUYUCIATH
COOTHOILIEHUS MEXAYy IUIOMAAsIMU IOBEpXHOCTEeH, 00BEMaMu

noao OHBIX MHOI'OIrpaHHHUKOB

7.15

OnepupoBaTh MOHATUSIMHU: CUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (UTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH HHYOPMALIHIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha

yepTexkax U pUCyHKax

7.17

[IpumeHsTH reoMeTpUUYECKUe (bakThI JUTSI pelieHus
CTEpEOMETPUYECKUX 3a/ay, MPEANoNaralomux HECKOJIbKO IIaroB

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

7.18

[IpumeHsTh TpoCTeilive MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPHU PEIICHUH CTEPEOMETPHUECKUX

3a1a4

7.19

HpI/IBOI[I/ITL MMPpUMEPLI MATECMATHYCCKUX SaKOHOMepHOCTCﬁ B IIpUpoac

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

7.20

HpI/IMeHSITL MOJIYYCHHBIC 3HAHHWA Ha IPAKTHKEC. aHAJIMU3UPOBATH
pPCAJIbHBIC CUTyallUH WU MPUMCHATH U3YUYCHHBIC ITOHATHA B IMPOLECCE

MOKMCKA pPELIeHUs] MaTeMaTH4ecKu CHOPMYIUPOBAHHOW MPOOIEMBI,




MOJIEIIMPOBATh  PEANBHBIE CHUTyalldd HAa  S3BIKE I'E€OMETPUH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH c UCIIOJIb30BAaHUEM
r€OMETPUYECKUX IOHATUH U TEOpeM, ammapara ajiredppl, peliarh
IIPAKTUYECKUE 3a/1a4¥, CBSA3aHHBIE C HAXO0XKICHUEM I€OMETPUYECKHUX

BCJINYHUH

11 KJIACC
Kon .
IIpoBepsiemble npeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpPOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
6 I'eomerpus
OnepupoBaTh  TMOHATHSMHU:  IMIUHAPHYECKAs  MOBEPXHOCTD,
61 o0pa3yromue MWIMHAPHIECKON MOBEPXHOCTH, IIHHIP, KOHHYECKAs
' MOBEPXHOCTh, OO0pa3yloIIne KOHWYECKOH TIOBEPXHOCTH, KOHYC,
chepudeckas MoBepXHOCTh
6.2 Pacno3naBate Tena BpameHus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYEHHUS TEJT BpaAIlCHUS
6.4 KinaccudumupoBaTts B3anMHOE pacmoyiokeHue chepbl U MITOCKOCTH
OnepupoBaTh MOHATUSMHU: IIAPOBON CETMEHT, OCHOBaHHE CETMEHTa,
6.5 BBICOTA CErMEHTa, IIAapOBOW CIIOH, OCHOBAaHUE MIAPOBOTO CJOA,
BBICOTA I1IaPOBOTIO CJIOS, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI U IJIOHIAAM TOBEPXHOCTEW TEJN BpaIICHHUS,
' TF€OMETPUYECKUX TeJl C MPUMEHEHUEM (POPMYIT
OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy H
6.7 OTHCaHHBIN 0KoJI0 cepsl, cdepa, BIMCaHHASS B MHOTOTPAHHUK MU
TEJIO BpallleHus
63 BbIUnCIATE COOTHOUIEHHS MEXAY IUIOIAIASIMU TOBEPXHOCTEH H
' 00BbEMaMU MOJOOHBIX TET
69 N3o00paxxaTe wu3ydaemble GUIyppl OT PYKH M C TNPUMEHEHUEM
' HPOCTBIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH W3 PUCYHKOB IMPOCTHIX




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

BpAILICHUSA

6.11

W3BnekaTh, HHTEPIPETUPOBATH U MPeoOpa30BbIBaTh HH(POPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYpax, NMPEACTABICHHYIO Ha

YEepTE)KaxX U PUCYHKAX

6.12

[IpumenATH r€OMETPUYECKUE (bakThbl JUIS peuieHus
CTEPEOMETPUYECCKUX 3aJad, MPEAIOJaralolliuX HECKOIBKO UIIaroB

pelIeHHs, eClIM YCIOBUS IPUMEHEHUS 3a7aHbl B IBHOU popme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTe Z[Gf/JICTBI/Ifl CJIOKCHUSA BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHA BEKTOpa Ha 4UCJIO, 06”I)$ICH$ITI>, KakKMMH CBOMCTBAMH OHH

oOmamaroT

6.15

[IpumeHsTh NpaBUIO NapauIeNenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATUSAMU: JEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
YroJl MEXIy BEKTOpaMH, CKaJIsIpPHOE IPOU3BEICHUE BEKTOPOB,

KOJIJIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPELI

6.17

Haxonutb cyMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOPA HA YUCIIO, YroJl
MEXAYy BEKTOPaMH, CKaJISIPHOE MPOU3BEICHUE, PAaCKIaIbIBaTh BEKTOP

10 IBYM HECKOJIJIMHECAPHBIM BEKTOpaM

6.18

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

6.19

Pemrate HpOCTCfIHIPIG rCOMCTPHUYCCKHEC 3aJadd Ha IPHUMCHCHUC

BEKTOPHO-KOOPAWHATHOTI'O ME€TOJa

6.20

Pemate 3aJa4d Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKUX OTHOIICHUM U
HaXO0XIACHHC ICOMCTPHUUCCKUX BCINYNH 8 (6] 06pa3uaM 50058
aJiropurMam, OpUMCHAA  HU3BCCTHBIC  MCTOIblI IIpU  PCHICHHH

CTAaHAAPTHBIX MATCMATHUYCCKUX 3a/la4

6.21

[IpumeHsTh mpoCTeWIe MporpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMbl MPU PEIIEHUH CTEPEOMETPUUYECKUX

3aaa4

6.22

HpI/IBOI[I/ITL MMPpUMEPLI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpoOJe
U JKXKH3HHU, PacCllO3HABaTb IIPOSABJICHUC 3daKOHOB TCOMCTPHU B

HCKYCCTBE

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUSA HA TMPAKTUKEC: aHAJIU3UPOBATH




peanbHbIe CUTYallMM U MPUMEHSATh W3yYCHHBIE MOHSATHUS B IpOIEcce
MOKCKA PEIHICHUS MaTeMaTU4ecKu c(hopMyIupoBaHHON MpPOOIEMBI,
MOJICIUPOBAaTh ~ pEajbHBIC CUTyallud Ha S3bIKE T'€OMETPHH,
UCCIe0BaTh  IOCTPOGHHBIE  MOJENM  C  HCIOJIb30BAaHHEM
TeOMETPUYECKUX TIOHATHI W TeopeM, ammapara ajareOphl, pemiaTh
NPaKTUYECKUE 33JauH, CBSI3aHHBIC C HAXOXKJICHHEM T'€OMETPHYECKUX

BCJINYHNH




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, npsimasi, IIOCKOCTb, IPOCTPAHCTBO.
[lonsiTve 00 aKkCMOMAaTUYECKOM TIOCTPOEHUM CTEPEOMETPUU: aKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe pacnosiokeHue TpSAMBIX B IPOCTPAHCTBE: IEepeceKaroluecs,
MapajuleJIbHbIE M CKpElIMBAIOIIMecCs mnpsMble. llapamnenbHOCTh HpsAMBIX U
IJIOCKOCTEH B TMPOCTPAHCTBE: TMapaUieIbHBIE TPSIMBIE B TPOCTPAHCTBE,
MapaAIIETBbHOCTh TPEX MPSIMBIX, NAPAILICTBHOCTh TPSIMONA U TJIOCKOCTU. YTIIBI €
COHAINpPABJICHHBIMU CTOPOHAMH, YroJl MEXIy MpsMbIMU B TMPOCTPAHCTBE.
[TapannenpbHOCTh  IUIOCKOCTEH:  MapajuiesibHble  IJIOCKOCTH,  CBOMCTBA
MapajuiebHbIX TIOcKocTel. [lpocreiimne mTpocTpaHCTBEHHBIE (UTYpHl Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesenuIe]l, IOCTPOCHUE CeUCHU I

7.3

[lepnieHIUKyYIAPHOCTh MPSIMOW M IJIOCKOCTH: TEPHEHIUKYISAPHBIE MpsIMble B
MIPOCTPAHCTBE, MpPSAMBIC MApaJUICIbHbIE U MNEPIEHIAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHAUKYIIPHOCTH MPSMOM U IJIOCKOCTH, TEOpeMa O MpSIMOi
MEPIEeHIUKYIAPHON TUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YrOJ MEKIY MPSAMON U
IUIOCKOCTBIO, JIBYTPAHHBIA  yroJl, JUHEHHBIA yrol JBYrPaHHOIO  Yyrja.
[lepnieHIuKyNAp U HAKJIOHHBIE: PACCTOSHUE OT TOUKH J0 IJIOCKOCTH, PACCTOSIHHE
OT TpsAMOM 10  TJIOCKOCTH, TMpoeKuus ¢GUrypsl Ha  IJIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IJIOCKOCTEW: TMpPHU3HAK MEPIEHIUKYIIPHOCTH  JBYX

mIockocren. Teopema 0 TpEX NMEpIEHAUKYIISIpaX

7.4

Ilonsatue MHOT'OI'paHHUKA, OCHOBHBLIC JJICMCHTBI MHOTI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTpPAaHHHKMU, pasBépTKa MHOT'OIrpaHHHUKA. HpI/I3MaZ n-yroJibHagd
npu3Ma, rpaHu 1 OCHOBAHHA NIPU3MBI, IpAMAasA U HAKIIOHHAA IMPU3MBI, OokoBast 1
IIoJHas MMOBEPXHOCTH IMMPU3MBI. Hapannenennnez[, HpﬂMOYFOJ’ILHLIfI

Hnapajuiejcnuiea u €ro CBOICTBA. HI/IpaMI/II[aI n-yrojibHas nvupamMuza, rpaHud U




OCHOBaHUE NMHUpaMU/ibl, O0KOBasl U MOJIHASI HOBEPXHOCTh NMUPaMM/Ibl, IPABUIIbHAS
U yced€HHas MNHUpamMuaa. OJEMEHTbl NpuU3Mbl U mnupamuiabl. llpaBuibHble
MHOT'OTPaHHUKH: IIOHATHE IIPABUJIBHOTO MHOI'OTPaHHUKA, IIPaBUJIbHAS IIPU3Ma U
IIpaBUJIbHAS IHpAaMUJA, NPABWIbHAS TPEYrojbHas NUPAMUAA WU IPABUIBHBIN
TeTpa’ap, KyO. [lpencraBieHue O mNpaBHIBHBIX MHOTOTPAaHHHKAX: OKTadIp,

nojaexadip U ukocasapyrue CedeHust IpU3Mbl U TUPAMHUIBI

7.5

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

IMpaBHUJIbHBIX MHOTOI'paHHHUKaX

7.6

Boruncnenue 3neMeHTOB MHOTOTPaHHMKOB: pEOpa, AuaroHanu, yriel. [lnomans
OOKOBOM MOBEPXHOCTU U IOJHOM TMOBEPXHOCTH MPSAMOIMl MPU3MBI, IUIOIIATb
OCHOBaHHWH, TeopeMa O OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mbl. [Lmommanp
OOKOBOM TOBEPXHOCTH U MOBEPXHOCTU MPAaBWIBHOM NHpaMuibl, Teopema O
momand yced€éHHo mnupamuasl. llonstue 006 o0néme. OOBEM mHpPaMUIbI,

MIPU3MBI

7.7

[Tomo6nbie Tema B mpocTpancTBe. COOTHOMIGHUS MEXKIY IUIOMIAASIMHU

MMOBEPXHOCTEH, 00bEMaMU TIOIOOHBIX TEIT

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHMS

6

I'eomerpust

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yronive IMIMHIPUYECKON MOBEPXHOCTH,
OCh IIWIMHAPUYECKOW moBepxHOCTH. Llunuuap: ocHoBaHuss W OOKOBas

IIOBCPXHOCTD, o6pa3yfoma;1 H OCh, IIOaAb OOKOBOH M MOJIHOH IMOBCPXHOCTH

6.2

Konunueckasi moBepxHOCTh, 00pa3yroline KOHUYECKOW MOBEPXHOCTH, OCh H
BEpLIMHA KOHMYECKOM mnoBepxHOocTU. KoHyc: oOcHOBaHMe U  BeplIMHA,
oOpa3zymolas U 0Ch, IUIOMIAAsr OOKOBOW M TOJHOM TMOBEPXHOCTH. Y CEUEHHBIN

KOHYC! o6pa3y10ume " BbICOTA, OCHOBAHUSA U OoKoBast MMOBEPXHOCTH

6.3

Cdepa wm map: LEHTp, paauyc, AUAMETp, IUIOLIAJb TOBEPXHOCTH chephl.
B3auMHoe pacnosoxeHue chepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K

cdepe, momaaks chepsl

6.4

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




6.5

KomOunamuu Tten BpamieHus ¥ MHOTOTPAaHHHUKOB. MHOTOIpaHHHK, OMHCAHHBIN

oxoJio cepsl, chepa, BMcaHHAs B MHOTOTPAHHUK, WJIH TEJIO BPAICHUS

6.6

[Tousitne 06 06véMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapayuienenunena u ciaeactsus u3 He€. OOBbEM HMIHMHIpA,

koHyca. O0BEM mmapa U TIomaas chepbl

6.7

[MogoGHble Tema B mpocrpancTBe. COOTHONICHHSI MEXKIY IUIOMIAISIMHE

MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

6.8

Ceuenust nunuHApa (MapajulebHO U MEPHEHAMKYISIPHO OCH), CEYEHHs KOHYca

(mapanenbHOE OCHOBAHUIO U MPOXOSIIEe Yepe3 BEPILNHY), CEUEHHUs 11apa

6.9

BGKTOp Ha IJIOCKOCTHU W B MPOCTPAHCTBE. CnosxeHue ¥ BBIYUTAHUE BCKTOPOB.
YMHOXEHHME BEKTOpa Ha 4ucino. PasynokeHue BeKTopa IO TpEM
HEKOMIIJIaHApHBIM BekTopam. IIpaBmno napamtenenunena. Pemenne 3anaud,

CBSI3aHHBIX C IPUMEHEHHUEM IIPABUJI ACWCTBUI C BEKTOPaMH

6.10

[IpssMmoyronpHasg cuctema KOOpAMHAT B IpocTpaHcTBe. KoopamHatel BekTOpa.
[Ipocrenmue 3agaun B KOOpAMHATaX. YToJl Mexay BekTopamH. CkaisipHOe
MIPOU3BEACHNE BEKTOPOB. BhrunciaeHue yrioB Mexay MPsMBIMH U TJIOCKOCTSIMHU.

KoopauHaTHO-BEKTOPHBIN METO MPH PEIICHUN T€OMETPUYECKUX 3a/1a4




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

Kon
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Bragenne meTomamMu J0Ka3aTeNbCTB, aITOPUTMAaMHU PEIICHUS 3a/1a4;
yMeHue (HopMyJIMpOBaTh U ONEPUPOBATH MOHATUSIMU: OIpENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOMCTBO, MPU3HAK, JOKa3aTEIbCTBO,
paBHOCHJIbHBIE  (DOPMYJIUPOBKHU; INPUMEHATH  UX;  YMEHHE
dbopmynupoBaTh OOpaTHOE ¥ MPOTHBOIOJOKHOE YTBEPKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPBI, HCIIOJIB30BATH METOJ
MaTeMaTU4YECKOU HWHAOYKIUH, IMPOBOANTH JO0Ka3aTCJIbHBIC
pacCyXJCeHHS TIpU pPEHICHUW 3a7ad, OICHWBATh JIOTHYECKYIO
MPAaBHIBHOCTh PACCY)KACHUH; YMEHHE OIEPHPOBATh MOHATHUSIMHU:
MHOJKECTBO, TOJMHOKECTBO, OTNEpPAIlUN HaJ MHOXXECTBAMHU; yMEHHE
WCIOJh30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapaTr sl OIHCaHUS
peabHBIX MPOIIECCOB | SIBJICHHUI W IPU PEUICHUH 3a7a4, B TOM YHCIIE
U3 JPYrHX Y4eOHBIX MPEIMETOB; YMEHHE OIEPHUPOBATH MOHSATHSIMHU:
rpad, cBs3HBIN Tpad, NepeBO, IHKI, rpad HA IUIOCKOCTH, yMEHHE
3aJaBaTh M ONMCBIBaTh  Tpadpl  Pa3MYHBIMH  CHOCOOAMH;

UCIO0JIb30BaTh Tpadbl IPU PELICHUU 3a/1a4

VYmenune OIICpUPOBATH IIOHATHUAMMU: HATypaIbHOEC 4YHCIIO, MEJI0C
YUCJIO, CTCIICHb C MLOCJIbIM IIOKa3aTCJICM, KOPCHb HaTypaHBHOfI
CTCIICHHU, CTCIICHb C pPaluOHAJIbHBIM IIOKAa3aTCJICM, CTCIICHb C
,Z[eﬁCTBHTCHLHLIM IIOKa3aTcCJIEM, HOFaqu)M quciia, CHHYC, KOCUHYC U
TAHI'CHC ITPOU3BOJIBHOTO YHCJA, OCTATOK IO MOAYJIHO, PAlIMOHAIIBHOC
YUCJIO0, UppallUOHAIBHOC YHCIIO, MHOXCECTBA HATYPAJIbHBIX, LCJIbIX,
padlnOHAJIbHBIX, JEHCTBUTEIBHBIX quceil; YMCHUC HCIIOJIb30BaTh
IMPU3HAKHU ACIIMMOCTH, HauMEHBIIHNN O6II.[PII>'I JACITNUTCIIb U HAMMCHBIIICC
06mee KpaTHOC, aJI'OpUTM EBknuma npu peUHICHUN 3aaa4,
3HAKOMCTBO C PAa3JIMYHbIMU TMO3UIIUOHHBIMU CUCTEMAaMU CUHUCIICHUA,

YMCHHC BBIINIOJIHATE BBIYHUCJICHUC 3HAYCHUH H npeo6pasoBaHmI




BBIPQKEHUH CO CTENEHAMH U JIOTapu(pMamu, TNpeoOpasoBaHU
IpOOHO-palMOHATIBHBIX ~ BBIPQKEHUH;  yMEHHUE  ONEpUpPOBAThH
HNOHITUSIMU: TIOCJIEI0BATENbHOCTh, apu(MeThyecKas Mporpeccus,
reoMeTpHYecKast nporpeccus, 0ECKOHEYHO yObIBaromas
reoMeTpHyYecKast IIpOrpeccusi; YMEHHE 3aJ1aBaTh
[OCJIEZIOBATEIBHOCTH, B TOM YHCJIE C HOMOUIbIO PEKYPPEHTHBIX
(dopmMynn; yMEHHE OINEpPUPOBATH TMOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONpsKEHHBIE  KOMIUIEKCHBIE  YHCJIa, MOAYJIb U  apryMEHT
KOMILJIEKCHOTO ~ 4ucia, (opMa 3amuch  KOMIUIEKCHBIX — YHCEll
(reoMeTpuyeckas, TPUTOHOMETpUYECKass U anreOpandveckas); yMeTb
MPOU3BOJUTh  apuUPMeTHYeCKue JEeHCTBUS C  KOMIUIEKCHBIMU
YHCclIaMy; IPUBOIUTH MPUMEPHI UCIOIb30BaHUS KOMILIEKCHBIX YHCET;
ONIEPUPOBATh MOHATHUAMM: MaTpuma 2xX2 wm 3X3, OoIpenennuTens

MaTpHIIbl, TCOMETPUUECKHI CMBICI OTIpeAETUTENS

Ymenue OTICpUPOBATH TOHSTHSIMH: paroHaIbHbIE,
WppalMoHalIbHbIe, TOKa3aTellbHbIe, CTENEHHBIE, Jorapu(pMUUecKue,
TPUTOHOMETPUUECKHE YpPAaBHEHHS M HEPAaBEHCTBA, HUX CHUCTEMBI;
YMEHHME ONEepUPOBATh TMOHATHUAMU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUN U
HEpaBEHCTB, PAaBHOCWJIbHOCTh YypaBHEHHI, HEPaBEHCTB U CHUCTEM;
YMEHHE pellaTh YpPaBHEHHS, HEPAaBEHCTBA M CUCTEMbI C IMOMOIUIbIO
pa3IUYHBIX TPUEMOB; pelaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
napaMeTpoM; MPUMEHATh YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHus MaTeMaTU4YeCcKUX 3aad M 33Jad U3 pa3IMyHbIX olnacteit

HAayKu U peaJn,Hoﬁ KHN3HU

YMeHue onepupoBaTh HNOHATUAMM: (GYHKUUS, YETHOCTb (YHKIIMH,
HEepUOIUYHOCTD byHKLUY, OrPaHUYEHHOCTh ¢GyHKLHY,
MOHOTOHHOCTh (DYHKIMH, O3KCTpeMyM (YHKIMM, HauOoJjblliee H
HaVMEHblllee 3HaueHUs (YHKUUU Ha IPOMEXYTKE, HelpepbIBHAS
¢GbyHKLMsA, acUMOTOTHl Trpaduka (QYHKIUM, T[epBas U BTOpasd
Opou3BO/HAs (YHKIUH, TEOMETPUYECKUH U (U3NYECKUH CMBICH
IPOM3BOJIHOM, MEpBOOOpa3Has, ONpeNeNEHHBI HHTErpal; yMeHHe
HaXOJIUTh ACUMITOTHl TIpaduka (GYHKIUU; YMEHHE BBIYUCIATH

NPOU3BOJHBIC CYMMBI, IIPOU3BCACHUA, YAaCTHOTO W KOMIIO3HUIIUU




(GyHKUIMH, HAXOAUTh ypaBHEHUE KacaTeNbHOW K rpaduky (yHKIHU;
yYMEHHUE HaXOJUTh IPOU3BOJHBIC IEMEHTAPHBIX (PYHKIIUI;, yMEHHE
UCTIOJIb30BaTh MMPOU3BOAHYIO ISl HCCIEAOBaHUS (DYHKIMHA, HAXOIUTh
HanOOJIbIINE W HaWMEHbBIINE 3HaueHHs! (QYHKIUI; CTPOUTH rpaduku
MHOTOYJIEHOB C MCIOJb30BAHUEM ammapara MaTeMaTH4eCKOIo
aHalM3a; MPUMEHATh TMPOM3BOJHYIO JUIS HAXOXKJICHHS HAMITyYIIEro
pelieHus B IPUKIAIHBIX, B TOM YHCJIE COLUAITBHO-YKOHOMUYECKUX U
¢dbu3uYecKkux 3aJavyax; HAXOAWTh IUIOMATM U O00BEMBI (Qury c
MOMOIIBIO WHTErpaja; MPHUBOAWTH TPUMEPHl MaTEeMAaTHYECKOTO

MOJIETUPOBAHUS C TOMOILBIO (D dHepeHIIMATBHBIX YpaBHEHUI

YMeHue onepupoBaTh MNOHATUAMU: TpapuK QyHKUUH, oOpaTHas
GbyHKIMS, KOMIO3UIMS QYHKIUH, TUHEeHHas QyHKIUS, KBaJpaTUuHas
GbyHKIMSA,  panMOHaNbHAas  (QyHKUMA,  cTeneHHas  (QyHKIus,
TPUTOHOMETpHUUECKHE (QYHKUUH, OOpaTHbIE TPUTOHOMETPHUECKHE
(GbyHKIMM, TMOKazarenbHas W Jorapupmudeckas (QyHKIUU; yYMEHHE
CTPOUTH rpadKH U3YICHHBIX (YHKIIUMA, BBITIOJIHATH MPE0Opa30BaHUS
rpa¢ukoB  (QYHKIMHA, WCIONB30BaTh Tpaduku g U3YYCHHS
MIPOLIECCOB M 3aBUCUMOCTEH, ITPH PELICHUN 3a7a4 U3 IPYTUX Y4eOHbIX
NPEeIMETOB M 3a/a4 U3 peallbHOM JKU3HU; BbIpakaTh (popMynamu
3aBHCUMOCTH MEXJy BEJIMYMHAMM; MHCIOJIB30BaTh CBOMCTBA H
rpa¢uku (GyHKUMH JUIS pelieHHs] ypaBHEHHM, HEPaBEHCTB U 3a1ay C
napameTpamu; U300paxaTb Ha KOOPAMHATHOMN IJIOCKOCTH MHOXECTBA

pelIeHuid ypaBHEHU, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTh TCKCTOBBIC 3aJa4l PA3HbIX THUIIOB (B TOM 4YHCJIC Ha
IMPOOCHTBI, A0JIHM U YaCTHU, Ha IBUKCHUC, pa60Ty, CTOUMOCTB TOBApoOB
U YyCIyr, HaJIOTH, 3aJadd U3 oOnactu VIIpaBJICHUA JIMYHBIMH U
CEMEHHBIMH (bl/IHchaMI/I); COCTaBJIAATb  BBIPAKCHHA, YPABHCHUA,
HCPaBCHCTBA U HUX CHCTCMBI II0 YCIOBHUIO 3aJ4a4u, HCCICAOBATb
IMOJIYYCHHOC PpCIICHUEC U OICHHUBATDH HpaB,Z[OHOI[O6HOCTI> PE3YJIbTATOB,
YMCHHUEC MOJCIUPOBATH PCAJIbHBIC CUTYAllUU Ha A3BIKEC MATCMATHUKH,
COCTAaBJIATh BBIPAXKCHUA, YPABHCHHA, HCPABCHCTBA U UX CHUCTCMBI 110
YCIOBUIO 3aga4du, HUCCICI0BAaTh MMOCTPOCHHBIC MOACIN C
HCIIOJIb30BAHUEM arrapara anre6pbl, HHTCPIPETUPOBATDH

HOJ’Iy‘IGHHLIfI pe3yabTart




YMeHue omnepupoBaTh IMOHATHSAMHU: CpenHee apu(METHUECKOe,
MeauaHa, HauOoJblee 1 HaNMEHBIIIee 3HAYCHUs, pa3Max, IUCIIepCHs,
CTaH/ApTHOE OTKJIOHEHHME YHCIOBOIO HaboOpa; yMEHUE W3BJIEKaTh,
UHTEPIPETHPOBATh MH(OPMAIHMIO, TIPEACTABICHHYIO B TaOnHIax, Ha
auarpamMmax, —Tpadukax, OTPaKAIOIIyI0 CBOWCTBA  peabHBIX
IPOLECCOB M SIBIIEHUM; NPEACTABIATh HH(POPMALHIO C IMOMOIIBIO
TAaOIUI W AMarpaMm; HCCIeA0BaTh CTATUCTUYECKUE IAHHbBIE, B TOM
ylyclie C NPUMEHEHHEM TIpa@HUuecKuX METOJOB M 3IIEKTPOHHBIX
CPEICTB; TrpaUuecKd HCCIEN0BaTh COBMECTHbIE HAOIIOJEHUS C

IIOMOIIIBIO JUArpaMM PAaCCEUBAHMS U JINHEWHON perpeccuun

YMeHne onepupoBaTh MOHATHAMU: CIYYAWHBIM ONBIT M CIydalHOE
coObITHE, BEPOSATHOCTH CIIy4allHOTO COOBITHSI; YMEHHUE BBIYUCIIATH
BEPOSITHOCTh C HCIOJIb30BAHUEM I'papUUECKUX METOJIOB; IPUMEHSThH
(hopMyIbl CIIOKEHUSI M YMHOXKEHHS BEPOSITHOCTEH, (hopMyIy MOITHON
BeposATHOCTH, (opmyny bepHymin, koMOWHaTOpHBIE (AaKTHl W
(GopMynbl; OLIEHMBAaTh BEPOSTHOCTH pEAbHBIX COOBITHH; yMEHHE
ONECpUPOBATh NOHATUSAMHU: CllydallHas BEJIMYWHA, pPacCIpeiciICHUue
BEPOSITHOCTEH,  MareMaTHMYeCKOe  OXUAAHHWE, JUCIHEpPCHs H
CTaHJAPTHOE  OTKJIOHEHHE CIy4alHON  BeIMUYUHBI, (QYHKIHUH
pacmpeneneHuss MW IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTEIbHOIO H
HOPMAJIBHOIO paclpeAeieHUu; YMEHHE MWCIONb30BaThb CBOMCTBA
W3YYEHHBIX PpAaCHpEeAeICHU JUlsl pElIeHHs 3anad; 3HaKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX 4YHMCElI, METOAbl BbIOOPOUHBIX
UCCIICJOBAHNM; yMEHHE IPUBOIUTH IPUMEPHI NPOSBICHUS 3aKOHA
00JIbIIMX YKCET B MPUPOJHBIX M OOLIECTBEHHBIX SBJICHUAX; YMEHUE
ONEpUPOBaTh MNOHATUSAMM: COYETAHUE, IIEPECTAHOBKA, YHUCIIO
COYETaHUHM, YHCIO NEepecTaHoBOK; OuHOM HploTOHA; ymeHue
OPUMEHATh KOMOMHATOPHBbIE (DAKThl M PACCYXACHUS IS PELICHUs
3aJa4; OLIEHMBATh BEPOSITHOCTH pEANbHBIX COOBITUH; COCTaBIAThH
BEPOSITHOCTHYI0O ~ MOJEJIb M  WHTEPIPETHPOBATH  MOJIYYEHHBIN

pe3ynbTat

YMmenue ONCpUpOBaTh IMOHATHUAMHU: TOYKA, MpAMaAdA, TIIJIIOCKOCTD,
IMPOCTPAHCTBO, OTPEC30K, JYyY, BCJIMYUHA VYTJIa, IUIOCKHUH yroi,

JBYIPaHHBIN Yroj, TPEXTPaHHBIM YroJ, CKpelUBaroIuecs MpsMBbIE,




[apaJUICIbHOCTh U INEPIECHAUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH,
YroJl MEXIY NPAMBIMH, YIOJl MEXKIY IPSIMON U INIOCKOCTBIO, YIOJl
MEXIYy IUIOCKOCTSAMM, pacCTOSHUE OT TOYKM JO IUIOCKOCTH,
pacCTOSIHUE MEXKIY MPSIMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTSIMMU;
YMEHHUE HCIOJIb30BAaTh NMPH PEHICHUW 3aJad W3ydeHHbIE (DAKThl H
TEOpPEMBbI TUTAHUMETPHH; YMEHHE OIEHHBATh pPa3Mephl OOBEKTOB
OKPYXKAIOILIEro MUPA; CTPOUTh MATEMATHYECKUE MOJIEIHN C ITOMOIIBIO
F€OMETPUYECKUX NOHATHUH M BEIWYMH, pPEIIaTh CBSI3aHHBIE C HUMH

MMPAaKTUYCCKUC 3aJa4r

10

YMeHue omnepupoBaTh MOHATUSAMU: IUIOMIAAL (QUIYpHl, OO0BEM
¢burypsl, MHOTOTPaHHHUK, NpPaBUJIbHBII MHOTOTPAaHHHUK, CEYEHUE
MHOTOTpaHHUKa, Ky0, Mapajuieienurne]], npusma, nupamuaa, Gurypa
U TIOBEPXHOCTh BpALIEHUS, HWINHIAP, KOHYC, 1map, cdepa, Iionaib
chepbl, IUIOMAAb TMOBEPXHOCTH MHUPaMHJIbI, MPHU3MBbI, KOHYCa,
uuiInHApa, o00BEM Kyba, MPAMOYrOJBHOTO Mapajulesenunena,
NApPaMHUJIbl, TPU3MBI, I[WIAHIApPA, KOHYCa, Ilapa, pa3BEPTKa
IIOBEPXHOCTH, CEYEHUSI KOHYCA U LMJIMHJIpPA, MMApAUIEIbHbIE OCH WU
OCHOBAaHHUIO, CEYEHHe Iapa, IUIOCKOCTh, Kacammascs cdepsl,
LMAJMHIPA, KOHYCa; YMEHUE CTPOUTh CEYEHHME MHOIOTPaHHUKA,
n300paxaTh MHOTOTPAaHHUKH, (PUTYPHI U IOBEPXHOCTHU BpAIICHUS, UX
CEYEHMS, B TOM YHUCJE C MOMOIIBI IEKTPOHHBIX CPEICTB; YMEHHE
IPUMEHSTh CBOICTBA TE€OMETPUYECKHX (HUTYp, CaAMOCTOSTEIILHO
dbopMynupoBaTh ONpENENeHUs HU3y4aeMblX (Uryp, BbIIBUraTh
TUIOTE3bl O CBOWMCTBAX U IMpHU3HAKaX TreoMeTpudeckux Quryp,
00OCHOBBIBaTh WJIM  ONpOBEpraTb HX; YMEHUE TPOBOJUTH
KIaccu@ukanuo QUryp Mo pa3Iu4HbIM IPHU3HAKaM, BBITIOJIHATh

H606XOI[I/IMI>IG AOIMOJHUTCIIbHBIC ITIOCTPOCHU

11

YMeHue onepupoBaTh HOHATUSMH: JIBKEHHE B IIPOCTPAHCTBE,
napajjenbHbli  TMEepeHOC, CUMMETpHs Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IOBOPOT, MHpeoOpa3oBaHHe TNOAOOUS, TM0JA00HBIE
(Gurypsl; yMeHue pacro3HaBaTh PaBHbIE U 1000HBIE (UTYPHI, B TOM
4yucllie B INPUPOJE, MCKYCCTBE, apXUTEKType; HCIOJIb30BaTh
TEOMETPUYECKHE OTHOUICHWS IIpU PpELICHWM 3a1a4; HaXOJIUTh

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




peleHny 3afad W3 APYruxX Y4eOHBIX NPEJAMETOB U M3 PeaJbHOM
KU3HU; YMEHHE BBIYHCIATH T€OMETPUYECKHE BEIWYHMHBI (IJIMHA,
yroja, IUoOmanb, oOOBEM, IUIOMIAgb IOBEPXHOCTH), HCIOJIb3Ys
U3y4YeHHBIE (POPMYIIBI U METOJIBI, B TOM YHCIIE: TUIOIA/Th TIOBEPXHOCTH
nUpaMuipl, MPU3MbI, KOHYyca, HWIMHApA, IUIOMAaab cdepbl; 00bEM
Ky0a, TPSMOYrOJBHOTO TapajUIeNenuIe/ia, HTHPAMUAIbBL, TPU3MBI,
IWITUH]IpA, KOHYycCa, IIapa; yMEHHE HAXOJUTh OTHOIIEHHE OO0BEMOB

M0I00HBIX UTYp

12

YMeHue onepupoBaTb HOHSATUSAMM: HPSIMOYTOJIbHAas — CUCTEMa
KOOpPJIMHAT, BEKTOp, KOOpAMHATBHI TOYKH, KOOPJIMHATBI BEKTOpA,
CyMMa BEKTOpPOB, IPOM3BEACHHE BEKTOpa Ha YHNCIO, Pa3JIOKEHHUE
BeKTOpa 1o 0a3ucy, CKaJIsIpHOE IMPOU3BEIEHUE, BEKTOPHOE
MIPOU3BENICHUE, YrOJ MEXIy BEKTOpaMH; YMEHHUE HCIIOJIb30BaTh
BEKTOPHBIA M KOOPAMHATHBIM METOJ JUIsl PEIIEHUs] T€OMETPHUUYECKUX

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

13

YMmenue BbpIOMpaTh MOAXOIAIIMI METOA MJis pELIeHUs 3ajauu;
MMOHMMAaHHe 3HAYMMOCTH MAaTEeMaTHUKW B H3YYEHUU MPUPOIHBIX H
OOLIECTBEHHBIX TMPOIIECCOB M SIBICHUN; YMEHHE pPAaclOo3HaBaTh
MPOSIBJIEHNE 3aKOHOB MAaTeMAaTHUKH B MCKYCCTBE, YMEHHUE NMPUBOAUTH
NpUMEPBl MATEMATUYECKUX OTKPBITHH POCCHUICKOW W MHPOBOU

MaTeMaTH4eCKOi HayKHu




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

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Kon

1 Yucna v BEIYUCICHUS

1.1 HarypanbHhblie u nensie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET

- Panmonaneupie uncna. OOBIKHOBEHHBIE U JCCATUYHBIE JPOOH, TPOIEHTHI,
' OECKOHEYHBIE MTEPUONMUECKHIE IPOoOH

13 Apudmernueckuit KOpPEHb HaTypaJlbHOMN CTEIIECHU. [HevictBust c
' apupMETHIECKUMH KOPHSIMHU HATYPAIbHOU CTETICHH

- Crenenp ¢ 1ensiM MokazateneMm. CTeneHb C palMoOHAIBHBIM IOKa3aTEJIEM.
' CBolicTBa CTEIEHU

s CuHyC, KOCMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHMCIIOBOTO apryMEeHTa

1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaIbHbIE JOrapudMbl

JlelictButenbHble 4HuCIa. ApuMeTHYECKHEe oOreparuud ¢ JACHCTBUTECIbHBIMU
1.7 yucnamu. [IpuOmk€HHbIE BBIYUCICHUS, TpPaBUIA OKPYTJEHUS, MPUKHAKA H
OLICHKA PEe3yJIbTaTa BBIUUCICHUI

1.8 [IpeoOpazoBaHue BeIpaKeHUH

1.9 KomnunekcHeie uncna
2 YpaBHEHUs 1 HEPABEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIEC YPABHEHHS

2.2 HppanmonanbHble ypaBHEHUS

2.3 Tpuronomerprueckue ypaBHEHUs

2.4 [TokazarenbHbIe U TOrapuMUIECKHIE YPaBHEHUS

2.5 [enbie u ApoOHO-paIOHATbHBIE HEPABEHCTBA

2.6 HppaunonanbHbeie HEPaBEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuroHomeTpuueckre HepaBeHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB




2.10

ypaBHeHI/IH, HCPAaBCHCTBA U CUCTCMBI C IMapaMCTpaMu

2.11 Martpuna cucTeMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpapuKH
31 Oynkys, crnocoOsl 3amanus GyHkuuu. ['paduk ¢yHkiun. BzanmHo oOpaTHbIe
. ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [leproamueckue GpyHKumnm
OO6nacte ompesneneHUss M MHOXKECTBO 3HaYeHWH ¢GyHkumu. Hymu ¢yHknum.
32 [IpomexyTku 3HaKomoctostHCTBa. [IpoMeXyTKM MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl 1 MUHUMYMBI (yHKIMH. Haubonbllee ¥ HauMeHblee 3HAYCHHE
(YHKIIMM Ha IPOMEKYTKE
33 CrenenHas (QyHKIHS ¢ HaTypaJlbHBIM W IIeNbIM Moka3arenem. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpaduk KOpHS n-0il cTeneHu
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMnTorsl rpadukoB ¢yHkumii. CBoiicTBa (QYHKUUH,
' HENPEePhIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIEA0BATEILHOCTEH
- Apugpmernueckas M reoMmerpuueckas mporpeccud. Dopmyna  CIOXKHBIX
' IIPOLICHTOB
4 Havana matemaTuyeckoro aHaauza
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 37IEMEHTAPHBIX (DYHKIIHMA
[IpuMeHeHre NpPOU3BOAHON K MCCIEIOBAHMIO (PYHKIMH HAa MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxokaeHne HanGoblIero U HaMMEHbLIEro 3HaYeHUs (QYHKIUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoxecTBO, onepanuu HajJ MHOKecTBaMu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Kombunatopuka
7 I'eomerpus




7.1

@urypsl Ha INIOCKOCTH

7.2 IIpsiMble U TUIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHororpaHHUKu

7.4 Tena u NOBEpXHOCTH BpaIlleHUSI

7.5 KoopaunaTsl 1 BEKTOPBI
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