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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yuye6HOro kypca «l'eomerpusi» 0a30BOro ypoBHs AJis
oOyuvaromuxcs 10 —11 ximaccoB pa3paborana Ha ocHoBe DenepanbHOro
rOCyIapCTBEHHOTO  00pa30BaTEeNbHOIO  CTaHAAapTa  CPEIHEro  OOIIero
o0Opa3oBaHus, ¢ YYETOM COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEAbIBIIEMbIX
K MaTeMaTU4YeCKOMY OOpa30BaHUIO, M TPAIUIIMN POCCUUCKOTO 0Opa30oBaHUS.
Peanuzanus POrpaMMBbl o0ecreynBaer OBJIaJICHUE KJIIOUEBBIMU
KOMIETEHIIUSIMH, COCTABJISIOIIMMU OCHOBY JIJIsi CAMOPA3BUTHUS U HETIPEPHIBHOTO
oOpa3oBaHus, LEJIOCTHOCTb 0OIIEKYIBTYpPHOTO, JMYHOCTHOTO u
MO03HABATEIBHOTO PAa3BUTHUS JTUYHOCTH O0YUAIOITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca T€OMETpHUM Ha YpOBHE CpEAHEro oOIero
oOpa3oBaHus OOYCJIOBJICHA TPAKTHYECKOW 3HAYMMOCTHIO METANPEJAMETHBIX U
NPEIMETHBIX Pe3yIbTaTOB OOYYCHHS T€OMETPUHU B HANPABICHUU JIMIYHOCTHOTO
pa3BuTHs oOydaronuxcs, GopmMupoBaHus (HYHKIHOHATIHLHOW MaTeMaTU4YeCKON
IPaMOTHOCTH, HW3Y4Y€HUs JpPYruxX Y4eOHBIX JUCHMIUIMH. Pa3Butne vy
oOy4Jaromuxcs NPaBWIbHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOKICHUU
reOMETPUYECKUX aOCTPaKIUi, COOTHOLIEHUH PEAJbHOTO U HJIeaJbHOrO,
XapakTepe OTpaXXCHUsT MaTeMaTUYeCcKOM HayKoW SBICHMM U MPOIIECCOB
pEaNbHOTO MHpPA, MECTE TEOMETPUH B CHUCTEME HayK M POJIM MaTeMaTUYECKOTO
MOJITUPOBAHMSI B HAYYHOM TIO3HAHMUM M B TIPAKTHKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS YyYaIIUXCS, a TaKXkKe KayecTB
MBIIIJIEHUS, HEOOXOIUMBIX JIJISl afanTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomeTtpus siBnsieTcss OMHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHs, TaK Kak OOECIEYMBAET BO3MOXHOCTh H3YUEHHUS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorudeckoe MbIieHHe, GOPMUPYEMOE MPU H3YYCHHH OO0YUaroIIUMUCS
MOHATUMHBIX OCHOB TEOMETPUUM U TIOCTPOCHHHM IEMOYKH JIOTHYECKUX
YTBEPKJICHUN B XOJI€ PEIICHUS T€OMETPUYECKUX 3a/iad, YMEHUE BBIIBUTaTh W
OTPOBEPTaTh TUIOTE3bI HEMOCPEICTBEHHO HMCIOIB3YIOTCS MPH PEIICHUN 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
OTpPaXCHUS OKPYKAIOIIETO MHUPA, YCIOBHE YCIENTHOTO MO3HAHUS U aKTUBHOTO



npeoOpazoBanusi aedcTBUTENbHOCTH. OmepupoBaHWE MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEAMHSIET pa3Hble BHUJBI YYEOHOW W TPYIAOBOM NEATEIBHOCTH,
SBIISICTCS OAHUM W3 MPO(GECCHOHATIBHO BaXKHBIX KayeCcTB, MOITOMY aKTyallbHa
3ajadya GOPMUPOBAHUS Y OOYUYAIOIIMXCSI MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBHUIHOCTH OOpa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH TI0 MHOTUM HaTPaBICHHSIM.
Llenp ocBoeHMs mporpaMmMbl ydeOHOTO Kypca «I'eomerpusi» Ha 6a30BOM
ypoBHEe 00ydeHHS — 00meoOpa3oBaTeIbHOE U OOMICKYIbTYpHOE pPa3BUTHE
oOyJaromuxcs 4epe3 oOOecrnedyeHne BO3MOXKHOCTH  NPHOOpETEHHS U
UCTIONB30BaHMUSI CUCTEMATHYECKUX TEOMETPUYECKUX 3HAHUH U JIEHCTBUH,
cnenuPUUHBIX  TEOMETPUH, BO3MOXHOCTH  YCIEIIHOTO  MPOJOIKECHUS
o0pa3oBaHHsS IO CIEHUATBHOCTSIM, HE CBA3aHHBIM C  [PHKJIATHBIM
MCTIOIH30BAaHHEM F€OMETPHH.
[IporpaMmma 10 TeomMeTpuu Ha 0a30BOM YpOBHE TNpeaHA3HAYCHA IS
OOy4arolmmxcss CpPeAHEW IIKOJBI, HE WCIBITHIBABIINX  3HAYATEIHHBIX
3aTpyJHEHW Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHus. Takum o0pasom,
oOyuaromuecs: Ha 6a30BOM YPOBHE JIOJKHBI OCBOHMTH OOIIME MaTeMaTHYECCKHE
YMEHHUsI, CBSI3aHHBIE CO CIECIM(PUKON T€OMETPUH U HEOOXOAUMbIE ISl )KU3HU B
COBpeMEHHOM obO1iecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTb HM3YyUUTb
reoMeTpuio 6ojee riay0oKo, eclid B JalibHEHIIeM BO3HUKHET HEOOXOIUMOCTh B
reOMETPUYECKUX 3HAHUAX B TPO(ECCHOHATBLHON 1eITeTbHOCTH.
JlocTkeHue 1eNu OCBOEHUS TMPOTrpaMMbl OOECIEUYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3anay. [IpuopuTeTHBIMM 3aJjayaMH OCBOEHHUS Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBISIOTCS:
e (opmupoBaHHE TpEACTABICHHS O TEOMETPUM KaK YacTU MHUPOBOU
KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHEe MpEACTABICHHUS] O MHOTOTPAHHUKAX U TeJaX BpPAIECHUS
KaKk O BaXHEUIIUX MATEMaTHYECKUX MOJENSIX, TO3BOJISIOMIUX
OTHCHIBATH U M3y4YaTh PA3HBIC SIBICHUS OKPYKAIOIIETO MHUPA;

e (dopMHpOBaHHWE YMEHHs paclO3HaBaTh Ha YEpPTEkaxX, MOJEISIX U B

peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BpaIlCHUS;

e OBIAJCHHE METOJAAMM pEIICHHA 3aJad Ha TOCTPOEHHUS Ha

N300pakeHUAX MPOCTPAHCTBEHHBIX PUTYD;
e (GOpMHpOBaHHWE YMEHHUS OINEPUPOBATH OCHOBHBIMH MOHATHSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHHE aITOPUTMAMH pEIICHUS OCHOBHBIX THUIOB  3ajady;

dopmMupoBaHuE yMEHHS TPOBOAWTH HECIOXKHBIE JOKa3aTeIIbHbIC



paccyKJIeHusl B XOJI€ pEUIeHUs] CTEPEOMETPUYECKUX 3a7ad U 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE  HUHTEJUICKTyaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOM AaKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmupoBanue  (YHKIMOHATBHOW  TI'PAaMOTHOCTH,  peJ€BaHTHOM
FEOMETPUM: YyMEHUE PaCIOo3HaBaTh IMPOSBICHUS TE€OMETPUUYECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX KU3HEHHBIX
CUTYyaIUsX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMYyIHpPOBATH WX Ha S3bIKE
FEOMETPUM M CO3/]aBaTh T'€OMETPUUECKHUE MOJEIU, MPUMEHSThH
OCBOCHHBIM TE€OMETPUUYECKUN ammapar [Jjisi peHieHUus MPaKTHKO-
OPUCHTHPOBAHHBIX  3ajla4, HWHTEPIPETUPOBATH W  OLICHUBATh
MOJIYYEHHBIE PE3YJIbTATHI.

OTAM4IUTETEHON 0COOCHHOCTRIO MMPOTPAMMBI SIBJISIETCSI BKIIFOUCHHE B KYpC
CTEpEOMETpUM B Hayaje €ro M3y4YeHHs 3ajJad, peliaeMbIX Ha YPOBHE
WHTYUTUBHOTO TO3HAHUS, U ONMpPEACIEHHBIM 00pa3oM OopraHW30BaHHas padboTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS], CTUMYJIUPYET NPOTEKaHUE UHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET
K JlaJIbHEUIIEMY U3yUYEHHIO MTPEIMETA.

[Ipennoutenue oTaaéTcss HATMSAIHO-KOHCTPYKTUBHOMY METOY OOy4eHHs,
TO €CTh TEOPETUYECKUE 3HAHUS HMMEIT B CBOEH OCHOBE UYBCTBEHHOCTH
IPEAMETHO-NIPAKTUYECKON  NIEATENIbHOCTH.  Pa3BUTHE  MIPOCTPAHCTBEHHBIX
NPEACTaBICHUN Yy YyYalluxcsi B Kypc€ CTEpEOMETpPUU MPOBOAUTCA 3a CUET
pelIeHusl 3aJad Ha CO3JaHUE MPOCTPAHCTBEHHBIX O0Opa3oB H 3ajJad Ha
OTepUpPOBaHUE MPOCTPAHCTBEHHBIMHU oOpa3zamu. Co3nanue oOpasza MpOBOIUTCS
C OTIOPOi Ha HATJISTHOCTh, a ONIEPUPOBAHUE 00PA30M — B YCIOBHSIX OTBICUCHUS
OT HArJISITHOCTH, MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOJIHOTO COJIEPKAHUS.

OcHoBHbBIE coaepkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11
Kiaccax: «MHororpanHukmn», «lIpsMple U IIIOCKOCTU B MPOCTPAHCTBEY, «Tema
BpauieHus», «BekTopsl M KOOpAWMHATBHI B MpOCTpaHCTBE». DopmupoBaHue
JIOTUYECKUX YMEHHUM pactpeAessieTcsi He TOJIbKO M0 COAEPKATEIIbHBIM JTUHUSAM,
HO | 110 TOJiaM OOYyYeHHs Ha YPOBHE CpeTHEro 001Iero o0pa3oBaHusI.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTam
OCBOCHHS pPabodeil TpOrpaMMmbl, paCIpeACIEHHBIM 10 ToJlaM OOydYeHUs,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, dYTOOBI OBJIAJCHHE TE€OMETPUUYCCKUMU
MOHSATHUSMU U HABBIKAMU OCYIIECTBIISIJIOCH MOCJIEIOBATENIBHO U MOCTYATEIBHO,
C coOJoeHueM TMpPUHIUIIA [PEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS



BKJIIOYAJIUCh B OOIIYI0  CHUCTEMY T€OMETPUYECKUX  IPEICTaBICHUN

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

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3ydyenue reomerpun orBoautes 2 yaca B Henenro B 10 kimacce u 1 gac
B Henento B 11 kiacce, Bcero 3a jBa rojga ooyuenus - 102 ydueOHBIX daca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMeTpuM. Touka, Tmpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMAaTHYECKOM MOCTPOCHUHM CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHrne NpsIMbIX B NPOCTPAHCTBE: IEpeCceKarolnecs,
napajuieJibHble W CKpeluBarouecs mnpsmble. [lapamienbHOCTh NOpPSIMBIX U
IUIOCKOCTEN B NPOCTPAHCTBE: IMApAJUIEIbHBIE MPSMBIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MTAPaUIEIbHOCTh MPSAMON U IJIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMA CTOPOHAMH; YTOJ MEXAy MpPSAMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajulesibHbIX TIockocTel. IlpocTeiimnie mpocTpaHCTBEHHbIE (UTYyphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[lepneHAUKYJISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIECHANKYISIPHBIE TPSIMbIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U IEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IPU3HAK MEPHEHAUKYISIPHOCTH NPSMOW M INIOCKOCTH, TeOopeMa O IIPSMOWU
NEPIECHAUKYISPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKIY IPSAMOU U
IUIOCKOCTBIO; JBYIPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPaHHOTO yIJIA.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
pacCTOsIHHE OT MPSMON 1O TUIOCKOCTH, MPOEKIUS (GUTYpPhl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPIECHAMKYISIPHOCTH JIBYX
IockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTbl MHOI'OTPAaHHHKA,
BBIITYKJIBIE W HEBBINYKIbIE MHOTOIPAHHUKHU; pPa3BEPTKA MHOIOTPAHHHUKA.
[Ipu3sma: n-yronpHas mNpu3Ma; IpaHX U OCHOBAHUS MPU3MBI; IIpsAMas H
HAaKJIOHHasT  IpU3Mbl; OOKOBas W  IOJHAs  IOBEPXHOCTb  IPHU3MBI.
[Tapamnenenunen, mNpPSAMOYTOJIBHBIM —TMapajUlelieMNE] W €ro CBOMCTBA.
[Tupamuga: N-yronpHas mupamMuaa, TPaH ¥ OCHOBAHUE MUPAMUJIBI; OOKOBas U
MOJHAsg NOBEPXHOCTh NHUPAMHbI, IPAaBUJIbHAs W YCEUEHHas NUpaMuaa.
OneMeHTbl Tpu3Mbl W nupamuibl. [IpaBuiibHbIE MHOTOTPAHHUKHU: TOHSITHE
MPaBUJIBHOIO MHOTOTPAaHHUKA; MpPaBUWJIbHASA MPU3MA U MPABWIbHAS NMUPAMUJIA;
MpaBWwIbHAS ~TPEYroiibHAs MHpaMuJa W TNPABUIBHBIA  TETpadap; Kyo.
IIpencraBieHne O MNPaBUIBHBIX MHOTOTPAHHMKAX: OKTa’Ap, HAOACKAdIP H
nkocasap. CedyeHus MPU3Mbl U IMPAMUIBI.



CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTU. OJIEMEHTBl CHUMMETPUM B NHUPAMUAAX, NapaJIICICIUIEIax,
IIPABUJIBHBIX MHOTOTPaHHUKAX.

Bbrunciienne 3J€MEHTOB MHOTOTPAaHHUKOB: p&Opa, AMaroHalld, YTJIblL.
[Inomaas OOKOBOW MOBEPXHOCTU U IMOJHOW IMOBEPXHOCTU MHPSAMOM MPU3MBIL,
IUIOLAJb OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM MPHU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM W TOBEPXHOCTU NPABWIBHOW MHPAMMUIBI,
TeopemMa O IUIomaAu yceuéHHoUW mnupamuabl. [loHsitue 06 00BEMe. OOBEM
nUpaMu/bl, IPU3MBI.

[lono6ubie Tena B mpocTpancTBe. COOTHOLIEHUS MEXKAY IUIOIMIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJia BpalueHus

Hunuaapuyeckass  MOBEPXHOCTh,  OOpasyrolue  IMUJIUHIPUICCKON
MOBEPXHOCTH, OCh UWJIUHAPUYECKON MOBEPXHOCTH. [[unuHIp: OoCHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpa3ymwoIas W OCh; IUIONIAAb OOKOBOW M TIOJHOU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yoIIre KOHUUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOM moBepxHOCTU. KOHyC: OCHOBaHHME U BEpIIMHA,
oOpasyroriass U OCh; IUIOIIaJAh OOKOBOW M TOJHOW MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yrolye 1 BBICOTa; OCHOBaHHS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIOIIAAb MOBEPXHOCTH CQEpHI.
B3anmHOe pacmnonoxkeHue cdepbl U IUIOCKOCTH, KacaTelbHas IIOCKOCTh K
cthepe; mromaasb chepsl.

N3o0paxxenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka muimmHApa u
KOHYyca.

KomOuHammu Tenm BpameHWs W MHOTOTPAHHHMKOB. MHOTOTpaHHUK,
omMCaHHBIH OKoJI0 cdepbl; cdepa, BIucaHHAS B MHOTOTPAHHUK, WU TEJO
BpaIllCHUS.

[TonssitTne 06 o0béme. OcHOBHBIE CBOWCTBa 00BEMOB Tein. Teopema 00
00bEéME TIPSIMOYTOJIBHOTO Tapajuielienueaa W ciaeacTBus u3 He€. OO0béM
IUIMHIpa, Konyca. O0bEM mapa u 1iomass chepel.

[TogoOnple Tema B mpocTtpaHcTBe. COOTHOIICHUS MEXKIY ILIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.



Ceuennst nuiuHIpa (MapauielibHO M TMEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajjieIbHOE OCHOBAHMIO M MPOXOJAIIEE Yepe3 BEpUIMHY), CEUCHHUS
niapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mnockocth M B mpocTtpaHcTBe. CIlIOKEHHWE W BBIYUTAHUE
BEKTOPOB. YMHOXXEHHME BEKTOpa Ha 4uCiO. PasioxkeHue BeKTopa IO TpEM
HEKOMIUIaHapHbIM BekTopaM. IIpaBwiio mnapamienenunena. Pemenue 3anauy,
CBA3aHHBIX C NPUMEHEHHUEM NPABWI JEUCTBUM ¢ BekTopamu. lIpsmoyronbHas
cucTeMa KoopauHaT B mpocTtpaHcTBe. Koopaunatel Bektopa. [Ipocteiimume
3ala4d B KOOpJAMHATaX. YTOJd MeXAy BekTopamu. CKaIApHOE MpPOW3BEIICHHE
BEKTOPOB. BbluucieHue yriaoB MeXAy MNOpSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEIIEHUU T€OMETPUUECKUX 3a]1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTpaMMbl Y4eOHOrOo mpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIEeCTBa, MPE/ICTaBICHUEM
0O MaTeMaTH4YEeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYD,
SBJICHUH, MPOIEAYp TPaKJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.),
YMEHUEM B3aUMOJICHCTBOBATh C COIMAILHBIMA MHCTUTYTAMHU B COOTBETCTBUHM C
X QYHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBID  POCCHMCKONM  T'PaXJTaHCKOW  HJIEHTUYHOCTH,
YBaYXEHUS K MPOIIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHBIM
OTHOIIEHHEM K JOCTH)KCHUSM POCCHUHCKMX MaTEMaTUKOB M POCCUHCKON
MaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO JTHX JOCTHKEHUH B APYrux
HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHHEM TYXOBHBIX EHHOCTEH POCCHIICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, JTHYECKOTO TOBEICHUS,
CBA3aHHOTO C TPAKTUYECKUM TPUMEHEHHEM JOCTIDKEHWHW HayKu H
JESTENBHOCTIO YYE€HOTO; OCO3HAaHMEM JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOMYHUBOTO OYIYIIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM OTHOIICHUEM K MUPY, BKIIOUas ICTETUKY MAaTEMaTUYECKHUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHUI, pacCcyXICHUM;
BOCIIPUUMYHUBOCTBIO K MATEMATHYECKUM  AaCIIEKTaM  Pa3JIWYHBIX BHUJIOB
HCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTBHIO YMEHHUS MPUMEHATh MaTeMaTHYECKHE 3HAHUS B
WHTEpecax 3J0poBoro u 0Oe3omacHOro o0pa3a KWU3HH, OTBETCTBEHHOI'O
OTHOIIICHHWSI K CBOEMY 3JIOPOBBIO (370pOBOE TIHMTaHHME, COalaHCHPOBAHHBIN
PEXKUM 3aHATHA M OTJIBIXA, PETyJsipHas (Pu3HUecKas akTUBHOCTH); (U3UICCKOTO
COBEPIIICHCTBOBAHMUS, pu 3AHATHAX CIIOPTHBHO-03/I0POBUTEIBLHOM
NEATCITbHOCTHIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKON U €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIaThb OCO3HAHHBIM BHIOOD
Oynymieit mpodeccuu U pPean30BbIBATH COOCTBEHHBIC KU3HEHHBIC ILIAHBI;
TOTOBHOCTBIO W CHOCOOHOCTBIO K MAaTeMaTHYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEH >KU3HU; FOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU PAKTUYECKUX 3a]]a4 MAaTEMaTHUYECKOW HAaIpPaBIE€HHOCTH.

JKOJI0rHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKHUX
npoOyieM; OpUEHTaluuMeld Ha TNPUMEHEHHE MaTEeMaTUYeCKUX 3HAaHUM s
pelIeHus 3a/1a4 B 00JIACTH OKPY’KAIOIIEH Cpelibl, TIIaHUPOBAHUS MOCTYIKOB U
OLICHKHU MX BO3MO>KHBIX MOCJEICTBHI JIs1 OKPY>KaIoLEel Cpeibl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO pPa3BUTHs HAayKd M OOIIECTBEHHOM MPaKTUKH,
NOHMMaHHEM MaTEMaTUYECKON HAyKH KaK cepbl YEIOBEUECKON NesATEeIbHOCTH,
ATanoB €€ pa3BUTHUS M 3HAUMMOCTH IS Pa3BUTHUS IIUBUIIN3ALIMU; OBJIAJICHUEM
SA3BIKOM MaTEeMaTHUKUA U MAaTeMAaTUYECKOW KYJIbTYypOH KaK CPeICTBOM IO3HAHMS
MHUpPa; TOTOBHOCTBIO OCYHIECTBJISITH IPOCKTHYIO U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIC pe3yJIbTaThl OCBOCHUS MPOrPaMMBbl y4eOHOTO TIpeaMeTa
«MaTtemaTuka» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHbLMU
OelicmeusMU, YHUBEPCAIbHbIMU Pe2YTIAIMUBHIMU OetUCBUAMU.

1)  Vuueepcanvnvie no3znasamenvHvle Oelicmeus, 0becnevusarom
Gdopmuposanue 0A3068bIX KOSHUMUBHBIX NPOYECCO8 00YUarOWUXCcs (0C80eHUe
Memoo0o8  NO3HAHUA — OKpYJcanwezo Mupda;, NpuMeHeHue  N102UYeCKUX,
UCce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayuet).

ba3oBble JJornyeckue JeicTBUA:

e BBLIABIISITD u XapaKTepHU30BaTh CYLIECTBEHHBIEC NpU3HAKU

MaTeMaTUYEeCKUX OOBEKTOB, MOHATHH, OTHOIIIEHUN MEXY MOHSATHUIMU,
bopMyTupOBaThH ONpEJICIICHUS TTOHSITHH; YCTaHABJIMBATh



CYILIECTBEHHBIN MPU3HAK KIACCU(PUKALIMU, OCHOBAHUS JI1 0000IICHUS
Y CpaBHEHUS, KPUTEPUH MTPOBOIUMOI0 aHAIIN3A;

BOCIPUHHMMATh, (POPMYyJIHpPOBaTH M NPEOOPA3OBBIBATH CYXKIACHUS:
yTBEpJUTEIbHBIE U OTPUILIATENbHbIE, €IUHUYHbIE, YACTHbIE M OOILIHUE;
YCIIOBHBIE;

BBISIBJISITE ~ MaTeMaTHYECKUME  3aKOHOMEPHOCTH, B3aMMOCBSI3U U
OpOTUBOpeUHsl B (pakTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
npenjaratb  KpUTEpPUM  JUIsl  BBISBJICGHHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKJIEeHUH  (MpsAMble W OT  NPOTHBHOTO),  BBICTPauBaTh
aprymeHTaIuIo, OPUBOJIUTH  TNPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

BbIOMpaTh croco0 pemieHuss yueOHOHM 3agauM (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIlICHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue AeMCTBUS:

UCIIOJIb30BaTh  BOINPOCHI  KaK  HMCCIICIOBATEIILCKUNA ~ MHCTPYMEHT
NO3HAHUsA; (GOPMYIMPOBATh BONPOCH], (DHUKCHUPYIOIIHE POTHBOPECYUHE,
po0JIeMy, YCTaHABIMBAThL HICKOMOE | JIAaHHOE, (POPMHPOBAThH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

IPOBOAUTh  CAMOCTOSITCIIBHO  CIUIAHMPOBAaHHBIH  JKCIICPUMEHT,
UCCIICIOBAHNUE II0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTrO
o0beKTa, SBJCHUS, MPOIECCa, BBIABICHUIO 3aBHCHMOCTEH MEXKIY
00BbEKTaMH, SBICHUSMH, IPOIECCAMM;

CaMOCTOSITEILHO  (OPMYJTHUpPOBATH OOOOIICHWS MW  BBIBOJABI  IIO
pe3yibTaTaM IMPOBEAEHHOTO HAOJIOICHMS, MCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O0OOIICHUH;
IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAKKE BBIJIBUTAThH
IPEATIONIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISBIIATH ACUIIUTH HHPOPMAIINH, TAHHBIX, HEOOXOIUMBIX NI OTBETA
Ha BONPOC U IS PELIECHUS 3a/1a4H;

BbIOMpaTh WHOOPMAIMI0O W3 HCTOYHUKOB  PA3IUYHBIX  THIIOB,
AHAJIN3UPOBAT, CHUCTEMATU3UPOBATH 151 WHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTaBICHUS;



CTPYKTYpUpPOBaTh HH(OpMaALUIO, MPEACTABIATH €€ B Ppa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH IPaUUECKU;

OLICHMBAaTh  HAAEKHOCTh  MHPOPMAUMU MO  CAMOCTOSITENIHHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKamuGHble Oelicmesus, 00ecneyusarom
chopMUpPoB8aHHOCIb COYUATLHBIX HABLIKOE 00YYAIOWUXC.
OO0wmenue:

BOCIPUHMMATh U (OPMYIUPOBATh CYXJAECHHUS B COOTBETCTBHM C
YCIOBUSMHM M LIEJSIMH OOIICHMS; SICHO, TOYHO, I'PaMOTHO BBIpaXaTb
CBOIO TOYKY 3pEHHMS B YCTHBIX W NIMCBMEHHBIX TEKCTAaX, JaBaTh
NOSICHEHHSI MO XOJy PELICHHs 3aJa4d, KOMMEHTHPOBATH IOJTYyYECHHBIN
pe3ynbTaT;

B X0/ie OOCYXJCHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM
TEMBbI, TPOOIEMBbI, peIIaeMOol 3a/1aud, BbICKA3bIBATh UJIEH, HAIICICHHbBIC
Ha TIOMCK PEMIEHUS; CONOCTAaBISATb CBOM CYXKACHUSA C CYXKICHHUSIMU
JIpYruX YYacTHUKOB JMaliora, OoOHapyXMBaThb paziiMyMe U CXOJICTBO
NO3UIMH; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paKCHMUS;

IPEACTABIATh  PE3YJNbTAThl  PEIICHHS  3a7a4d, OKCIIEPUMEHTA,
UCCIICZIOBAHUSA, IPOEKTa; CaMOCTOSITENIbHO  BbIOMpaTh  (opMmaT
BBICTYIUIEHUSI € Yy4Y€TOM 3aJay [pe3eHTalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

3)

MOHUMATh W  HUCIOIB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHJIMBHUIYaJbHONH pabOTHl MpU pelieHnHd Y4eOHBIX 3ajad; MPUHUMATh
IeJIb COBMECTHOW  JEATEbHOCTH, IUIAHHPOBATh  OpraHU3AIUIO
COBMECTHOM pPabOThI, pacupeneisTh BUABI padOT, JOTOBAPUBATHCS,
oOCcyXaaTh TMPOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKHUX JIOJICH;
y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIaeHus, OOMEH
MHEHUH, «MO3TOBBIE INTYPMBl» W WHBIC); BBIMOJIHATH CBOK YacCTh
paboThl M KOOPJAWHUPOBATH CBOM JCUCTBHS C JAPYTHMMH YJICHAMU
KOMAaHJIbI;, OIEHWBATh KaueCTBO CBOETO BKJIaJa B OOMIMH TPOIYKT IO
KpUTEpUSIM, CPOPMYITMPOBAHHBIM yHYACTHUKAMH B3aUMOJICHCTBUS.
Vuugepcanvnvle — pecynamueHnwvle  Oelicmgus,  0becneuusarom

qbopmupoeayue CMbBICII06bIX YCMAHOB0OK U HCUZHEHHBLIX HABBLIKOB TUYHOCTMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIEHUS 3a/1a4u, BEIOUpATh CIOCO0
pelIeHus ¢ y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ yuéToM HOBOM MHPOpPMALIHH.

CaMOKOHTPOJIb:

e BIAJCTh HaBbIKAMU T[I03HABATEIBHOW pe(dIeKCUH KaK OCO3HAHUsA
COBEpIIAEMBIX  JEUCTBUM U  MBICIUTEIBHBIX  IIPOLIECCOB, UX
pe3yabTaTOB; BIAAETh CHOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS
polecca U pe3ysibTaTa peLIeHUs] MaTeMAaTHYECKON 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH NIPHU PELICHUU
3a7]a4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh Ha OCHOBE HOBBIX
O00CTOSITENbCTB,  JIAHHBIX, HAWJEHHBIX  OLIMOOK,  BBISBIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSCHATH
IIPUYUHBI TOCTUKEHUS WU HEJLOCTUIKEHUS PE3yJIbTATOB JAEATEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITIACC

OnepupoBaTh MOHATUSMU: TOUKA, PSIMasi, IIIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUU U CICACTBUS M3 HUX NPU PEIICHUU
r€OMETPUYECKHUX 3a/a4.

OnepupoBaTh TMOHATUSMU: TAPAJUICIBHOCTh W MEPHEHIUKYISIPHOCTD
MPAMBIX U TIOCKOCTEMN.

KnaccudunmpoBath B3auMHOE pPacroiOXKEHUE MPAMBIX U IIOCKOCTEH B
MIPOCTPaAHCTRBE.

OnepupoBaTh MOHSATUSMU: JBYTPAHHBIN YTOJ, TPaHU JBYTPAHHOTO YIJIA,
pedpo MBYTpaHHOTO YIJIa; TMHEHHBIM yroy IBYTPAHHOTO YIJIa; TpaaycHas Mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh MOHSATHUSAMH: MHOTOTPAHHUK, BBIMYKIBI W HEBBITYKJIBINA
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPaBUILHBIA MHOTOT'PDAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMuja; MPU3MA,
MPSIMOYTOJILHBIN TapaJuIeNIeuIiei, Kyo0).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAHHS  JUIS
kiaccu(ukanuu (BBITYKIBIE W HEBBIMYKJIbIE MHOTOTPAHHUKH, MPaBUILHBIC
MHOTOTPaHHUKH; TIPSIMBIC W HAKIIOHHBIC IPU3MBI, TTApAJUICICTIUIIC/IB ).



OnepupoBathb MOHATUSMU: CeKylIas IUIOCKOCT, CEUYCHUE
MHOTOI'PaHHUKOB.

OOBICHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METOJI CIE0B.

Ctpoutrb ceueHHUs MHOTOTPAaHHUKOB METOAOM CJIEJIOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BH]
CBEpXy, COOKY, CHU3Y.

Pematp 3a1aun Ha HaxOXXJIEHUE NEOMETPUUECKUX BEJIUYHMH MO 0Opa3lam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHAJTUTUYECKUE METObI IPU PELICHUU
CTaHJAPTHBIX MAaTeMAaTHYECKUX 3aJa4 Ha BBIYUCICHHE PACCTOSHUA MEXIY
JIBYMsl TOYKaMH, OT TOYKM JO NPSIMOW, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

Pemath 3aaun Ha HaxOXXJIEHUE N'EOMETPUUECKHX BEJIMYUH MO oOpaslam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHATUTUYECKUE METObI IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3aJlad Ha BBIYMCIEHUE VYIJOB MEXIY
CKPEIIMBAIONIUMUCA TPSMBIMH, MEXAY HPSIMOM M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsate 00BEMBI M IJIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, nupaMpga) ¢ HOpUMEHEHHEM (OpMyJl; BBIYUCIATH COOTHOIICHUS
MEX]Ty MJIOLIaAsIMU TIOBEPXHOCTEN, 00BEMaMU NMOA0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NMOHATHAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CHMMETPUH; LIEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekarp, npeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HHPOpPMALMIO O
HNPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTypaX, IPEJCTABICHHYIO Ha yepTexax
U PUCYHKaX.

[IpuMeHATh TeomeTpuyecKkue (GakThl IS PEIICHUS CTEPEOMETPHUUECKUX
3a1a4y, MPEeAnoJaralolIMX HECKOJIBKO INAroB pPEIICHHs, €CIU  yCIOBUSA
NIPUMEHEHUs 3aJIaHbl B IBHOH (opMe.

[IpruMeHAT, NOpOCTEHINHE MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAMTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJAE U
’KU3HHU, PACIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyMeHATh NONy4YeHHbIE 3HAHMS HA MPAKTHKE: aHAIU3UPOBATh pEabHbIC
CUTyallUH WU TNPUMEHATh HM3YyYEHHBIE IOHSTHS B IPOLIECCE IOUCKA PEUICHUS
MaTeMaTHYeCKu CQOPMYIUPOBAHHON MPOOIEMBbI, MOAETUPOBATH peajbHbIC
CUTyallUl Ha A3bIKE TIE€OMETPHM, HCCIENI0BaTh IMOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM TE€OMETPHUYECKHX MOHATHA W TeOopeM, ammapara anreOpsl;
pemarb NpakTUYECKHUE 3aJadM, CBA3AHHBIE C HAXOXKJIECHHEM I'€OMETPUYECKUX
BEJIMYMH.



11 KVIACC

OnepupoBaTh MOHATUSAMH: IMIHHIPUIECKAS TMOBEPXHOCTh, 00pasyromue
MWIMHAPUICCKON  MMOBEPXHOCTH, ITWIMHAP; KOHUYECKash IOBEPXHOCTD,
o0pa3yrolire KOHMIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHADP, KOHYC, cdepa u map).

OOBIACHATH CLIOCOOBI MOTYYEHUS TEN BPAILICHHUS.

KrnaccudunmposaTh B3auMHOE pacoNoKeHUE CPEPhI U MIOCKOCTH.

OnepupoBaTh TOHATUSMHU: IIAPOBOH CETMEHT, OCHOBAaHHUE CETMCHTA,
BBICOTA CETMEHTA; IIApOBOM CIJIOM, OCHOBaHHWE IIAPOBOTO CIIOS, BBICOTA
IIApOBOTO CJIOST; IIAPOBOU CEKTOP.

Bbraucisate 00bEMBI M IUIONIAJAM TMOBEPXHOCTEH TEJ  BpallicHUs,
reOMETPUYCCKUX TN C MPUMEHEHUEM (OPMYIL.

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

Bbryucisats COOTHOLIEHUST MEXAY IJIOMIAIMU TOBEPXHOCTEN U 00BEMaMuU
MOI00HBIX TEIL.

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

BoeimoyiHATh  (BBIHOCHBIE) TUIOCKHE YEpPTEKUM M3 PHUCYHKOB IMPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHH3Y; CTPOUThH CEUCHUS TEJI BpaIllCHUS.

W3BnekaTp, HHTEPIPETHUPOBATH W MpeoOpa3oBbIBaTh WHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbImoHATE  ACHCTBUSL CIIOKEHHMSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHUS BEKTOpa Ha YHCIO, OOBSCHATh, KAKUMH CBOWCTBAMU OHU
o0anaor.

[TpumeHsATh TpaBUIIO MApaJIEICTUIIEAA.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YTrOJ
MEXIY BEKTOPaMH, CKaJIPHOE TPOU3BEJECHUE BEKTOPOB, KOJUTMHEApHBIE W
KOMITJITAHAPHBIE BEKTOPHI.

HaxomuTe cymMmMy BEKTOPOB M TPOM3BEICHHE BEKTOpAa Ha YHUCIO, yroOJ
MEXIY BEKTOpaMH, CKaJISIPHOE MPOU3BEICHNE, PACKIAAbIBATh BEKTOP O JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.



3amaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHMHAT.

[IpumensaTs reomerpuyeckue (HakThbl sl PEUICHUS CTEPEOMETPUUECKHUX
3a1a4, MPEANOJIAralolIMX HECKOJBKO IIaroB pPEIICHUs, €CId YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pewats npocreiimme reoMeTpUYECKUE 3a1a4l Ha IPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemwlare 3amaum Ha [JOKa3aTENbCTBO MATEMATHYECKUX OTHOLIEHUW U
HaX0XJCHHUE TEOMETPUYECKMX BEIMYMH MO oOpa3laM WIM aJropuTMam,
IPUMEHSAS] U3BECTHBIE METOAbl NMPU PELICHWH CTAaHAAPTHBIX MATEMATHYECKHX
3a/1au.

[IpuMeHsATP mOpocTEWIIME MPOTPAMMHBIE CpPEICTBA W DJIEKTPOHHO-
KOMMYHHMKAIIHOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a/1a4.

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

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE
CUTyallud W TPUMEHATH HM3YYECHHBIE MOHATHSA B IPOILIECCE MOUCKA PEUICHUs
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH peallbHbIE
CUTyallud Ha S3bIKE TI'E€OMETPUHU, HCCIEAOBATh IIOCTPOECHHBIE MOJCIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, almapara aireopsl;
pemars MPAaKTUYECKUE 3aJa4yd, CBA3AHHBIC C HAXOXKICHUEM I'€OMETPUYECKUX
BEJINYUH.
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Konrpoiasbubie | IlpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI
BBenenune B cTepeoMeTpuio 10 https://m.eds00.ru/S2X6T9S4N
IT .
PAMBIC H TUTOCKOCTH B POCTPAHCTBe . 12 1 https://m.edsoo.ru/A4FAT4AL1Q
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
I1
epHeHHmfyMpHOCTB MpAMBIX I 12 https://m.edsoo.ru/H6S9B2H3C
IJI0CKOCTEM
Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/V1P7V40O5P
MHororpaHHuKH 11 1 https://m.edso00.ru/HAT8T003J
O06BEMBI MHOTOTPAHHUKOB 9 1 https://m.edsoo.ru/MOU7P9J8N
II :
OBTOPSHHE: CEHCHILT, PALCTOAHILL H 4 1 https://m.edsoo.ru/YOB4Q4U6W
YTJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOI'PAMME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

11 KJIACC

KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM duekTpoHHble (¢ poBbIE)
Ne n/n Konrpoiasbubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Tena Bpaiienus 12 https://m.edso0.ru/S522P7H5N
O06bEMBI TEN 5) 1 https://m.edso0.ru/U2Z5G4Q9N
B
3 CICTOPEL M KOOPAMHATE B 10 1 https://m.edso0.ru/K7Z1X5A7E
MPOCTPAHCTBE
[ToBTOpEeHue, 06o0IICHNE,
4 . 7 1 https://m.edsoo.ru/T4M8POI5F
cucreMartuisanus 3HaHUUu
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoThI

Jara
HU3yUYeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OCHOBHBIEC TIOHSATHS
CTEpEOMETPUH: TOUKA, IPAMas,
IJI0CKOCTh, MPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PHUCYHKaX: U300paKeHUS
IIJIOCKOCTEH, MapauIeNIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

https://m.eds00.ru/S0S2Y902Z

[TonsTus: nepecekaronmecs
MIJIOCKOCTH, TIEPECEKAIOITUECS
npsiMast ¥ INIOCKOCTh

https://m.edsoo.ru/N8V5J9H6P

IlonsaTus: MEPECCKAIOIIUECA
IIJIIOCKOCTH, IEPECEKAIOIMINUCCA
IpssMas 1 IJI0CKOCTb

https://m.edsoo.ru/U212H4R9X

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
n300pakeHNE MHOTOTPAaHHHUKOB
Ha pUCYHKax, Ha
MPOEKIMOHHBIX YEPTEKAX

https://m.edsoo.ru/N4W7I10A5S

HavaneHbie cBeneHus o Kyoe u

https://m.edsoo0.ru/D3G0U4V6T



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T

IIApaMU/JIe, UX Pa3BEPTKU U
mozenu. Ceuenus
MHOT'OTPaHHUKOB

Hauansubie cBegenus o kyoe u
NUPAMULE, UX Pa3BEPTKU U
Mozenu. Ceuenus
MHOTOT'PaHHUKOB

https://m.edso00.ru/C7R7N3P7Z

ITonsiTe 00 aKCMOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U
CIIECTBUS U3 HUX

https://m.edsoo.ru/Y5R6S2W4D

ITousiTre 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

https://m.edsoo.ru/X4H7V6K7P

ITouaTtue 06 akCHOMaTUYECKOM
MMOCTPOCHHH CTEPEOMETPHHU:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

https://m.edsoo.ru/Y1T1U8Y5S

10

IlouaTtue 06 akCHOMATUYECKOM
IIOCTPOCHHUH CTCPCOMCTPUM:
AKCHOMBI CTCPCOMCTPHH U
CIICACTBHA U3 HUX

https://m.edsoo.ru/U9FIN7T3X

11

B3aumMHoe pacroioxkenue
NPSIMBIX B TIPOCTPAHCTBE:!
nepeceKaroIuecs,
napajiesibHble U

https://m.edso0.ru/Q4H1S4S9C



https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C

CKpCUIMBAIOIIHUECS IIPAMBIC

12

[TapamienbHOCTE IPSIMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE:
napajijiCJIbHBIC IIPSAMBIC B
IIPOCTPAHCTBE;
[apaJIeIbHOCTD TPEX MPAMBIX

https://m.edsoo.ru/BO9HONGRIOT

13

[TapamrenbHOCTE NPSIMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE:
[TapamrensHOCTE IPAMON U
IUIOCKOCTH

https://m.edsoo.ru/U4B514D00O

14

VYTl ¢ COHANpPaBIEHHBIMU
CTOpOHAMHU

https://m.edso0.ru/O9F7F7S7L

15

Yroa Mexay nNpsSMbIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/M2W6K4M1C

16

Yroa Mexay nNpsSMbIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/U4P7UONSC

17

[TapannenbHOCTh MIIOCKOCTEH:
napajuieJIbHbIE TUIOCKOCTH

https://m.edsoo.ru/W5I1H7V1H

18

CaolicTBa napauiesibHbIX
IIJIOCKOCTEMN

https://m.edsoo.ru/V3C9AOLOE

19

[Ipocreitmme
MIPOCTPAHCTBEHHbIE (PUTYPHI HA
IJIOCKOCTH: TETpa’ip, Kyo,
napajuieJenumne;y

https://m.edsoo.ru/K2B6X6Z6F

20

[Toctpoenue ceuenui

https://m.edso0.ru/C3U4V3I15K

21

[Toctpoenue ceuenui

https://m.edsoo.ru/\V0J4J9P1L



https://m.edsoo.ru/B9H0N6R9T
https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L

22

KonTtponsHas pabota o Teme
"[IpsiMble U TUIOCKOCTH B
IIPOCTPAHCTBE.
[TapamienbHOCTE IPSIMBIX U
iockocTeit"”

https://m.edsoo.ru/L418D3P1J

23

[lepneHMKyYIApHOCTD NPSMOM
Y IUIOCKOCTH:
MEPIEHIUKYJIIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

https://m.edsoo.ru/G9L6L7U1l

24

[IpsimMble mapayenbHbIe U
MEPIEHUKYIISIPHBIE K
IIJIOCKOCTH

https://m.edsoo0.ru/N20302C3R

25

[Ipsimbie mapasienbHbIE U
MePIEeHIUKYIISPHBIE K
MJI0CKOCTH

https://m.edsoo.ru/ESE5Z5R4W

26

[Ipu3Hak nepneHuKyIspHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/C4F9P3B6C

27

[Ipu3Hak nepneHuKyIspHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/E6R4R20Q2J

28

Teopema o mpsiMoi
MEePIEeHIUKYIAPHON MIIOCKOCTH

https://m.edso0.ru/S8U6G904R

29

Teopema o npsimoit
MIEePIEeHIUKYIAPHON MIIOCKOCTH

https://m.edsoo.ru/L7F8S016D

30

Teopema o npsamoii
NEPIEHIUKYJIIPHON INIOCKOCTU

https://m.edsoo.ru/0O7L4V3D6U

31

[leprieHANKYSAp U HAKIOHHBIE!

https://m.edsoo.ru/R7P7D2B2Z



https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z

paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
PSIMOM 10 IIJIOCKOCTH

32

[lepneHquKyIsip U HAKJIOHHBIE:

paccTosiHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 MJIOCKOCTH

https://m.edsoo.ru/\V701R9G6M

33

[lepneHuKyIsip ¥ HAKJIOHHBIE:

paccTosiHue OT TOYKHU J0
IJIOCKOCTH, PACCTOSHHE OT
MPSAIMOM 10 MJIOCKOCTH

https://m.edso0.ru/S0Q9Z5D9X

34

[lepneHuKynsip U HAKJIOHHBIE:

paccTosiHue OT TOYKH 0
MIJIOCKOCTH, PaCCTOSTHUAE OT
NPAMOM A0 MIIOCKOCTH

https://m.edso0.ru/S6G8J9U00

35

VYTriasl B IPOCTPAHCTBE: Yol
MEXAY NPSAMOHN U IIIOCKOCTHIO

https://m.edsoo.ru/Z4J2EQW3F

36

JIByrpaHHbIN yroJi, TMHECUHbIN
yroJ1 IBYTPaHHOTO yria

https://m.edsoo.ru/COX9F9B1H

37

JIByrpaHHbIN yroJi, TMHEUHbIN
yroJi IBYTPaHHOTO yriia

https://m.edsoo.ru/A3Y2P8PI9R

38

[leprieHTUKYIAPHOCTD
IJIOCKOCTEH: IPU3HAK
MEePIEHANKYISIPHOCTU JBYX
MI0CKOCTEH

https://m.edsoo.ru/Z1L1L4W00

39

[lepnieH IMKYJIAPHOCTD

https://m.edsoo.ru/F3K7G7B3Z



https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z

IIJIOCKOCTEMN: IPU3HAK
NEPIEHINKYIIPHOCTH ABYX
IIJIOCKOCTEMN

40

[lepnenuKyIApHOCTD
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX
IIJIOCKOCTEMN

https://m.edsoo0.ru/P0Q7H2S4U

41

Teopema o Tpéx
MEPIEHINKYIIApax

https://m.edso00.ru/Y8YOR3X7G

42

Teopema o Tpéx
MEPIEHINKYIIApax

https://m.edsoo.ru/F8W6G114K

43

Teopema o Tpéx
MepIeHIUKYIIsApax

https://m.edsoo.ru/E7W7R1N8K

44

KonTtponbHas padoTa o TeMam
"IlepneHIUKYIAPHOCTH
NPSAMBIX U IIOCKOCTER" 1
"Vrael MKy NpSIMBIMU U
TJIOCKOCTSIMH"

https://m.edsoo.ru/X5U3G6K5F

45

[TonsiTHEe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTbI
MHOTOTPAaHHUKA, BBITYKJIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKY;
pa3BEépTKa MHOTOTPaHHHUKA

https://m.edsoo.ru/K4P319C8T

46

[Tpu3ma: n-yrospHas nmpusma;
I'paHU U OCHOBAHUS TIPU3MBI,
NpsiIMasi ¥ HAKJIOHHAS IPU3MBI;
OOKOBas U ITOJHAS

https://m.edsoo.ru/B5V5V7J1]



https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J

MMOBCPXHOCTDb IIPU3MBIL

47

[Tapamtenenunen,
IIPSIMOYTOJIbHBIN
napajuleIIenuIes U €ro
CBOMCTBA

https://m.edso00.ru/O1Y5N7C5G

48

[Inpamuia: n-yroybHast
MAPaMHUJIA, TPAHU U OCHOBaHUE
nUupaMu/ibl; 00KOBask M MOJTHAS
ITOBEPXHOCTh MUPAMHU/IBI;
MIPaBUJIbHASA U yCEUEHHAs
npamMua

https://m.edsoo.ru/EOP3T7B8Q

49

[IpaBUsIbHBIE MHOTOTPAHHUKHU:
MOHSTHE MPABUIHHOTO
MHOTOTpaHHUKA; PaBUIIbHAS
npu3Ma 1 NpaBujIbHas
UpaMuia; IpaBUiIbHas
TpeyrojipHasi IupaMuIa u
MIPaBUJIbHBIN TETpadIp; KyO

https://m.edsoo.ru/P5D7S5W2N

50

[IpencraBnenue o MpaBUILHBIX
MHOTOTpaHHUKAX: OKTadp,
JIOJICKadIp ¥ UKOCAdIP.

https://m.edsoo.ru/Q1D7D1T8B

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIILHO
TOYKH, MPSMOM, MIOCKOCTH.
DIEeMEHTbl CHMMETPUH B
MUpaMHIax,
napaJuieNienuneaax,

https://m.edsoo.ru/H6H3K8Y2V



https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V

IMpaBHUJIbHBIX MHOTOI'paHHUKaX

Briuucienue dieMeHTOB

52 MHOTOTPaHHUKOB: pEOpa, 1 https://m.edsoo.ru/\V6G2M2X5J
AvaroHaliv, yrjibl
[Tnomrans 60koBOI
IMOBEPXHOCTHU U ITOJIHOU
53 TOBEPXHOCTH HpﬂMOUH HPHSMEL, 1 https://m.edso0.ru/Q7L2K9F3R
IO/ Ib OCHOBAHUH, TEOpeMa
0 OOKOBOI MOBEPXHOCTH
MPSAMOM TPU3MBI
[Tmomaae 60k0BOM
MMOBEPXHOCTU U TOBEPXHOCTHU
54 [PABHJILHOH TIHPAMITIBL, . 1 https://m.edsoo.ru/Y9D4A9MOX
TeopeMa O IUIoIa I OOKOBOM
MOBEPXHOCTH YCEUEHHOU
MTAPaAMU/IBI
55 Kontposenas pabora no reme 1 https://m.edso0.ru/S1S1U3I3Y
"MHororpaHHuku"
56 [Tonsatue 06 00BEME 1 https://m.edsoo.ru/S8H2N6170
57 O06BEM TUpaMuUIBI 1 https://m.edsoo.ru/V8Q5A2P2L
58 O06BEM TUpaMuUIBI 1 https://m.edso0.ru/Y1Z6B618C
59 O06BEM TUpaMuUIBI 1 https://m.edsoo.ru/R6WO0OVS8I3N
60 O06BEM TUpaMuUIBI 1 https://m.edso0.ru/J1V612C7M
61 O0BEM npu3MbI 1 https://m.edsoo.ru/Z0E6GIA8Q
62 OO0BEM MTPU3MBI 1 https://m.edso0.ru/T6P703L5M
63 O0BEM npu3MBbI 1 https://m.edsoo.ru/M5G4J509U



https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U

64

KonTtponsHas pabota o Teme
"O06BEMBI MHOTOTPaHHUKOB"

https://m.edsoo.ru/GOP0S7M6B

65

[ToBTOpEenue, 0600611eHNE
cUCTEeMaTU3alrs 3HaHHM.
[Toctpoenune ceueHuit B
MHOTOTPaHHUKE

https://m.edsoo.ru/C2R7A6B1E

66

[ToBTOpEHue, 060061IeHNE
CUCTEMaTU3als 3HAHUHN.
Beruucnenue paccrossHu:
MEXAY IBYMSI TOUKaMHU, OT
TOYKH JI0 MPSAMOH, OT TOUKH 10
MJI0CKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCA MIPSIMBIMU

https://m.eds00.ru/M6T90Q1G7C

67

Hrorosas koHTpoJbHAs paboTa

https://m.edsoo.ru/O6W904C4F

68

[ToBTOpeHue, 0600IICHNE
CHCTEeMaTH3aIus 3HaHUH.
Brruuncienue yrios: Mexy
CKPEIIUBAIOIIUMHUCS TPSIMBIMH,
MEXTy MPSMOU U TIJIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YIJI0B
MEXY MIIOCKOCTSMHU

https://m.edso0.ru/C6J1P206S

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3ydeHHs

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: eHTp, paamnyc,
JIMaMeTp; TUTOTIA b
MTOBEPXHOCTHU chepbl

https://m.edso00.ru/Y752X9Y1D

B3anmHoe pacrionoxeHue
cepsl U ITOCKOCTH;
KacaTeJbHasl INTIOCKOCTh K
chepe; iomaas chepsl

https://m.edsoo.ru/Y1L6L3Q9W

N3obpaxenue chepsl, mapa
Ha miockocTy. CeueHus mapa

https://m.edsoo.ru/F9Z1J5V2M

Huwmmaapudeckas
MMOBEPXHOCTh, 00pasyromre
HWIMHAPUYECKON
MMOBEPXHOCTH, OCh
HWIMHAPUYECKON
MMOBEPXHOCTHU

https://m.edsoo.ru/T4X8R6S5P

[{unuHap: OCHOBAHUS U
O0KOBas IIOBEPXHOCTD,
00pasyrolas U 0Ch; IIONIAIb
OOKOBOI M MOJHOM
MOBEPXHOCTH

https://m.edso0.ru/T310T9EOD

N3006pakenue HuIMHApa Ha

https://m.edsoo.ru/S3W1M1K8N



https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/S3W1M1K8N

IJI0CKOCTH. Pa3zBéprka
uunuaapa. CeyeHus
UUATUHIPA (TTIOCKOCTBIO,
MapayieIbHON WK
MEPIEHIUKYIIIPHON OCU
HUATTUHPA)

Konnueckas noBEpXHOCTB,
o0Opa3zyrolre KOHMUYeCKOU
ITOBEPXHOCTH, OCh Y BEPILINHA
KOHMYECKOW IMOBEPXHOCTH

https://m.edsoo0.ru/P5F6Z2919X

Konyc: ocHoBanue n
BepIInHa, 00pa3yromias u oCh;
IUIoIaas OOKOBOM M ITOJIHOM
MTOBEPXHOCTHU

https://m.edsoo0.ru/R8Z5E7C2T

VY ceu€HHBIN KOHYC:
00pa3yrolue 1 BpICOTA;
OCHOBaHUS U OOKOBast
MTOBEPXHOCTh

https://m.edsoo.ru/N5D8T8T4J

10

N3006paxkenue KoHyca Ha
wiockoctu. Pa3zsépTka
koHyca. CeyeHHs KOHyca
(TIIOCKOCTBIO, MapaljIeIbHOM
OCHOBAHUIO, U TIIOCKOCTHIO,
MIPOXOIAIIEH Yyepe3 BEepLUINHY)

https://m.edsoo.ru/14D8U2M2W

11

KOM6I/IHaI_II/I${ TCJI BpallICHUS U
MHOT'OT'paHHUKOB

https://m.edsoo.ru/O4E3T6W0D

12

MHoOrorpaHHuK, ONMCaHHbIA

https://m.edsoo.ru/J1K5F8C2A



https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A

oxoJo cepsr; chepa,
BIIMCAHHAA B MHOT'OI'paHHUK
HJIM B TCJIO BPpAlICHUA

13

ITonsarue 00 00BEME.
OCHOBHBIE CBOWCTBA 00OBLEMOB
TEN

https://m.edsoo.ru/Q0W5V2D4Y

14

O06bEM TIUIMHAPA, KOHYCa

https://m.edsoo.ru/N4K3R2H3I

15

O06bEM 1mapa u wiIoaIbL
cdepbl

https://m.edso0.ru/N4Z000K3V

16

[TonoOHbIe TeNa B
npocTtpancTBe. COOTHOIICHUS
MEX/Ty TUTOIIAIMHU
MMOBEPXHOCTEH, 00bEMaMH
OT0OHBIX TEI

https://m.edsoo.ru/H3R3M2N9R

17

KonTtponsHas padota no
temaM "Tena BpameHus'" u
"O0beMsbl TET"

https://m.edsoo.ru/l71710K5Z

18

BekTop Ha miockocTy U B
MIPOCTPAHCTBE

https://m.edsoo.ru/X9K2X0Q4E

19

CnoskeHne U BEIYUTaHUE
BCKTOPOB

https://m.edso0.ru/Z3S9D1F7W

20

YMHOXEHUE BCKTOpPA Ha
YHCJI0

https://m.edsoo.ru/B6M9COH8G

21

PasnoxxeHue BeKTOpa 10 TPEM
HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuio napannenenunena

https://m.edsoo.ru/J1Z5D5Z4K



https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/J1Z5D5Z4K

22

Pemenne 3amad, CBSI3aHHBIX C
MIPUMEHEHHUEM MPABUII
JNENUCTBUN C BEKTOPAMHU

https://m.edso0.ru/Z0J2C1G2L

23

KoopannatHO-BEKTOPHBIN
METO/1 IIPU pElIeHUN
reOMETPUUECKUX 3a/1a4

https://m.edsoo.ru/N9Q4H2D20

24

[IpssMmoyromnpHas cucrema
KOOpAMHAT B IIPOCTPAHCTBE.
Koopannats! BekTopa.
[Ipocreitmme 3anauu B
KOOPAMHATAX

https://m.edsoo.ru/R2L4B1S40Q

25

Yroa Mmexay BEKTOpaMH.
CkansipHO€ MPOU3BECHUE
BEKTOPOB

https://m.edso0.ru/Q7R3Q6D9T

26

Brruncnenue yrioB Mexay
MPSIMBIMU U TIOCKOCTSIMHU

https://m.edsoo.ru/N611F1V3X

27

KonTponbnas pabora no teme
"BekTopbl U KOOPJIMHATHI B
npocrpanctae"

https://m.edsoo.ru/D2J7V7F7TW

28

[ToBTOpEHME, 0600IICHNE 1
cUCcTeMaTH3aIlHs 3HAHUM.
OcHoBHbIe (HUTYpHI, PAKTHI,
TEOpEMBI Kypca IIaHUMETPUU

https://m.edsoo.ru/E7B6D4D6U

29

[ToBTOpEHue, 06001mEeHNE U
CHCTeMaTH3allns 3HAHUH.
OcHoBHBIE (UTypHl, HaKTHI,
TEOPEMBI Kypca TNIaHUMETPUH

https://m.edsoo.ru/O8W1N3W5H



https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/O8W1N3W5H

30

[ToBTOpEHue, 0600MICHNE U
CUCTEMaTU3alrs 3HaHH.
3anauu MIaHUMETPUU U
METO/IbI HX PEIICHHUS

https://m.edsoo.ru/H2H5NOR0OQ

31

[ToBTOpenue, 06o0IICHNE U
CUCTEeMaTU3als 3HaHH.
3anauy MIaHUMETPUU U
METO/IbI HX PEIICHHUS

https://m.edsoo.ru/NOT3S8F4A

32

[ToBTOpeHuEe, 0600IIEHNE U
CHCTEeMaTH3aIus 3HAaHUH.
OcHoBHble (UTYpHI, PAKTHI,
TEOPEMBI Kypca
CTEPEOMETPUU

https://m.edsoo.ru/A8C3N2J5C

33

Hrtorosast KOHTpoOJIbHASA
pabota

https://m.edsoo.ru/YOX8ROF9J

34

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTH3alMs 3HAHUI

https://m.edsoo.ru/T6 X6E5K7I

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME

34



https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/N0T3S8F4A
https://m.edsoo.ru/A8C3N2J5C
https://m.edsoo.ru/Y0X8R0F9J
https://m.edsoo.ru/T6X6E5K7I




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMbI Cpe/iHero o01ero o0pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [IpuMeHsATh aKCHOMBI CTEPEOMETPHH W CJICICTBHS W3 HHUX IpU
' pELIeHUH T€OMETPUUECKUX 3a/1a4
23 OnepupoBaTh MOHATUSMU: MAPAIIEIBHOCTh U MEPHEHAUKYISPHOCTD
' MPSIMBIX U INTIOCKOCTEN
-4 KnaccugunupoBaTs B3aMMHOE pacroyioKEHUE MPAMBIX U TIIOCKOCTEH
' B IIPOCTPAHCTBE
OnepupoBaTh HOHATHSMM: JIBYIPAaHHBIA YroJl, 'paHH ABYTPaHHOTO
7.5 yria, pedpo ABYrpaHHOTO yria, JUHEWHBIA YroJl JIBYIPAaHHOTO yria,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh NOHATUAMHU: MHOTOI'PaHHMK, BBIIYKJIBINA U HEBBITYKIIBII
7.6 MHOT'OI'paHHUK, 3JIEMEHTBI MHOTOI'paHHHKA, IPaBUIIbHBIN
MHOT'OI'PaHHUK
24 Pacnio3HaBaTh OCHOBHbIE BH/Ibl MHOTOTPAaHHUKOB (ITUpaMuUa, IpU3Ma,
' IpPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS JUIs
- g K1accupuKauy  (BBIIYKJIbIE M HEBBIYKIblE MHOTI'OTPaHHHUKH,
' NpaBUIbHbIE MHOTOTPAHHUKH, TMPsIMbIE M HAKIOHHBIE TPHU3MBI,
napasiesenune/bl)
29 OnepupoBaTb  MOHATUSIMHM:  CeKyllas  IUIOCKOCTb,  CEUYEHUE
' MHOTOI'paHHHMKOB
210 OOBACHATh NPUHIUMBI TMOCTPOSHHUS CEUYEHHH MHOTOIPaHHMKOB,

HCIIO0JIb3Ys MCTOJ CIICOOB




7.11

Crpouth cedeHHs] MHOTOI'DAaHHUKOB METOJIOM CJIE€/IOB, BBINOJIHSATD
(BBIHOCHBIC) IUIOCKHE YEPTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Buz cBepxy, COOKy, CHU3Y

7.12

Pemrate 3amaun Ha HAaxOXKJIEHHE TE€OMETPUYECKUX BEIMYHMH 110
oOpa3uaM WiIM aJIropuTMaM, MPUMEHSS W3BECTHbIE AHAIUTUYECKUE
METObI IIPU PEIIECHWH CTAaHJAPTHBIX MaTEMaTUYECKUX 3a7ad Ha
BBIYMCIICHUE PACCTOSSHUA MEXIY JBYMS TOYKaMH, OT TOYKH [0
NpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXKJIY CKPEIIMBAOIIMMUCS

IIpsAMBIMHA

7.13

Pemrate 3aa4i Ha HaXO0XACHHUC TCOMCTPHUYCCKHUX BCIWYHUH 110
06pa3uaM WK aJIropuTMaM, MNPUMCHASA H3BCCTHBLIC AHAJIMTHYCCKHC
MCTOJbI IMPHU PEHICHUHW CTAHJAPTHBIX MATCMAaTHYCCKUX 3aaad Ha
BBIYHCIICHHUE YIJIOB MCEXKAY CKPCHIMBAOIHUMHCA IIPAMBIMH, MCXKIY

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

7.14

Beraucnsate 00bEMBI M IUIOMIATXM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mnWpamMuAa) C OpUMEHEHHEM  (GOopMyll, BBIYHCIATH
COOTHOIIGHUSI MEXAY IUIOMAAIMUA TIOBEPXHOCTEH, 00BEMaMu

noao OHBIX MHOI'OIrpaHHHUKOB

7.15

OnepupoBaTh MOHATUSIMH: CUMMETpPHUS B MPOCTPAHCTBE, LIEHTP, OCh U

IIJIOCKOCTh CUMMETPHUH, HEHTP, OCh U ITJIIOCKOCTh CUMMETPHHU (bl/Il"ypBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U WHTEPIPETHPOBATh MH(DOPMALIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MPEACTAaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumeHsTH reoMeTpHUYECKre (bakTsI TUTST peleHus
CTEpEOMETPUYECKUX 3a/ay, MPEANoNaraloliux HECKOJIbKO IIaroB

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

7.18

[IpumeHsaTh TpoCTeilline MPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPHU PEIICHUH CTEPEOMETPHUECKUX

3aaa4

7.19

HpI/IBOI[I/ITL MPpUMEPLI MATEMATUYICCKUX 3aKOHOMepHOCTeI>'I B IMpUpPOAC

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

7.20

HpI/IMeHHTL MOJIYYCHHBIC 3HAHHWA HaA IMPAKTHKC. aHAIU3UPOBATH

PCAJBHBIC CUTyallUM W NMPUMCHATH U3YYCHHBIC IOHATHA B IPOLIECCE




MOWCKA PEIICHUS MaTeMaTH4eCKHd CPOPMYIUPOBAHHON MPOOIEMBI,
MOJICIUPOBATh  PEAIbHbIE CUTyallud HA  S3BIKE T'EOMETPUH,
UCCIE0OBaTh  IIOCTPOCHHBIE ~ MOJEIM  C  HCIHOJIBb30BaHHUEM
TeOMETPUYECKUX MOHATHH WM TEeopeM, ammapara ainreOpbl, pemarb
NPaKTUYECKUE 3a/1a4M, CBSI3aHHBIC C HAXOXKJICHHEM T€OMETPUYECKHUX

BCJIMNYHUH

11 KUIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeTHEro 001ero 06pa3oBaHus
pe3yJabTaTa
6 I'eomerpust
OnepupoBaTh  MOHATHSAMHU:  IMIUHAPHYECKAs  MOBEPXHOCTD,
6.1 o0pa3yronye MIMHAPHYECKOW MOBEPXHOCTH, WINHAP, KOHUYECKAas
' MOBEPXHOCTh, OO0pa3yloIIne KOHWYECKOH IOBEPXHOCTH, KOHYC,
chepudeckas MoBEpXHOCTh
6.2 Pacno3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYECHHUS TEJ BpaICHUS
6.4 KiaccuduiupoBaTs B3auMHOE pacroyiokeHue chepbl U MIIOCKOCTH
OnepupoBaTh HOHATHSIMHU: IMAPOBOW CErMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTA CETMEHTa, IIAPOBOM CJIOH, OCHOBaHWE NIAPOBOTO CIIOS,
BBICOTA IIAPOBOTO CJIOS, IIAPOBOW CEKTOP
6.6 Bbruucnare 00bEMBI M TUIOIIAAM TOBEPXHOCTEH TEN BpalllCHUS,
' TCOMETPUIECKUX TEJI C IPUMEHEHUEM (POPMYJT
OnepupoBaTh MOHSATUSMU: MHOTOTPAHHHMK, BIHCAHHBIN B cdepy H
6.7 OTIMCaHHBIN 0KOJIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIU
TEJIO BpallleHUs
6.8 BbIYHCIATE COOTHOIIEHHS] MEXIY IUIOHIAASMH TIOBEPXHOCTEH U
. 00BbEMaMHU MOJAOOHBIX TeT
6.9 N3o00paxkate wu3ydaemble GUTYpHl OT PYKH M C MPUMEHEHHUEM
' MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXH U3 PUCYHKOB IMPOCTHIX




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

BpAILICHUSA

6.11

W3BnekaTh, HHTEPIPETUPOBATH U MPEe0oOpa30BbIBaTh HH(POPMAIUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (UTYpax, MPEICTaBICHHYIO Ha

YEepTE)KaxX U PUCYHKAX

6.12

[IpumenaTH reOMETPUYECKHUE (bakThl JUIS peumenus
CTEPEOMETPUYECCKUX 3aJad, MPEIIOJAaralolliuX HECKOIBKO UIIaroB

peLIeHHUs, eClIM YCIOBUS IPUMEHEHUS 3aaHbl B IBHOU popme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

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

oOmamaroT

6.15

[IpumeHsTh MpaBUIO NapauieNenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATUSAMU: JE€KAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPANHATHI BEKTOPA,
YyroJl MEXIy BEKTOpaMH, CKaJIsIpPHOE IPOU3BEICHUE BEKTOPOB,

KOJINIMHCAPHBIC 1 KOMITIJIAHAPHBIC BEKTOPEI

6.17

Haxoauth cyMMy BEKTOPOB M IIPOM3BEICHIE BEKTOPA HA YUCIIO, YroJl
MEXAY BEKTOpaMH, CKaJISIPHOE MPOU3BEICHUE, pAaCKIaIbIBaTh BEKTOP

10 IBYM HEKOJIJIMHECAPHBIM BCKTOpaM

6.18

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

6.19

Pemate HpOCTCfII.HPIC rCOMCTPHUYCCKUEC 3aJadud Ha IPHUMCHCHUC

BEKTOPHO-KOOPAWHATHOI'O ME€TOJa

6.20

Pemate 3aa4d Ha J0Ka3aTCJIbCTBO MAaTCMaTHYCCKUX OTHOIICHUM U
HaXO0XIACHHC ICOMCTPHUUCCKUX BCINYNH 8(6] 06pa3uaM 50058
aJiropurMam, NpUMCHAA  HU3BCCTHBIC  MCTOIblI IIpU  PCHICHHH

CTAaHAAPTHBIX MATCMATHUYCCKUX 3a/la4

6.21

[IpuMeHsTh MpOCTEWIINEe MPOrpaMMHBIE CPEJICTBA M DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBbI TMPU PEIICHUH CTEPEOMETPUUECKHUX

3aaa4

6.22

HpI/IBOI[I/ITL MMpUMEPLI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpoOJe
U JKXH3HHU, PacCllO3HABATh IIPOSABJICHUEC 3aKOHOB TCOMCTPpHU B

HCKYCCTBE

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUSA HaA IIPAKTHKE: aHAJIU3UPOBATH




peanbHbIe CUTYaIlMM W MPUMEHSATh W3yYCHHBIC MOHATHUS B IpOIECcce
MOKCKA PEHICHUS MaTeMaTU4eCcKu c(hopMyIHMpOBaHHON MHPOOIEMBI,
MOJICIUPOBAaTh  pEajbHBIC CHUTyallud Ha S3bIKE T'€OMETPHH,
UCCIeoBaTh  IOCTPOGHHBIE ~ MOJENM  C  HCIOJIb30BAaHHEM
TeOMETPUYECKUX TIOHATHH M TEopeM, ammapara aiareOpbl, pemaTh
NPaKTUYECKUE 33]auH, CBSI3aHHBIC C HAXOXKJICHHEM T'€OMETPHYECKUX

BCJINYHUH




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHoBHbIE MOHATHS cTepeoMeTpun. Touka, mpsiMasi, MIOCKOCTb, IPOCTPAHCTBO.
[lonsiTve 00 aKCMOMAaTHUYECKOM TIOCTPOEHUM CTEPEOMETPUU: aKCHOMBI

CTEPEOMETPUH U CIICJICTBUSA U3 HUX

7.2

B3aumHoe pacnosokeHue TpSAMBIX B IPOCTPAHCTBE: MEepeceKaroluecs,
MapajuleJIbHbIE M CKpeluBaromuecs npsmMsle. l[lapamienbHOCTh NpsSMBIX U
IJIOCKOCTEH B TMPOCTPAHCTBE: TMapajUieibHBIE TMpPsSMbIE B TMPOCTPAHCTRBE,
MapaIIEBbHOCTh TPEX MPSIMBIX, NAPAILICTBHOCTh MPSIMON U TJIOCKOCTU. YTJIbI €
COHAINpPABJICHHBIMU CTOPOHAMH, YroJl MEXIy MpsMbIMH B TPOCTPAHCTBE.
[TapannenpHOCTh  IUIOCKOCTEM:  MapajuiesibHble  IJIOCKOCTH,  CBOMCTBA
MapajuiebHbIX TI0CKOoCTel. [lpocreifmne mpocTpaHCTBEHHBIE (UTYpHl Ha

TUTOCKOCTH: TETPadAp, KyO, mapajuiesenuIe]l, IOCTPOCHUE CeUCHUH

7.3

[lepnieHIUKYIAPHOCTh MPSIMOW M IJIOCKOCTH: TEPHEHIUKYISApPHBIE MpsIMble B
MIPOCTPAHCTBE, MpPSAMBIC MapaJICIbHbIE U NEPIEHAUKYISPHbIE K IUIOCKOCTH,
MPU3HAK TEPHEHAUKYISIPHOCTH TMPSAMOM M IJIOCKOCTH, Teopema O MpsIMOi
MEPIEeHIUKYIAPHON TUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YrOJ MEKIY MPSAMON U
IUIOCKOCTBIO, JIBYTPAHHBIA  yroJl, JUHEWHBIA yrol JBYrPaHHOIO  yrja.
[lepnieHIuKyNAp U HAKJIOHHBIE: PACCTOSIHUE OT TOUKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT TpsAMOM 10  IJIOCKOCTH, TMpoeKuus ¢GUrypsl Ha  IJIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IJIOCKOCTEH: TMPH3HAK MEPHEHINKYAIPHOCTH  ABYX

mrockocrei. Teopema 0 TpEX NMEepHEHAUKYIISIPaX

7.4

Ilonsatue MHOT'OI'paHHHUKA, OCHOBHBIC JJICMCHTBI MHOTI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'PaHHUKMU, pa3BépTKa MHOT'OT'paHHUKA. HpI/I3MaI N-yrojbHas
pu3Ma, rpaHu 1 OCHOBAHHA IIPU3MBI, IpsAMAasA U HAKIIOHHAA [MPU3MBI, OokoBast 1
IIoJHas MMOBCPXHOCTH IMPU3MBI. Hapannenennnez[, HpSIMOYTOJ'ILHHﬁ

napajuiejacnuiea u €ro CBOICTBA. HI/IpaMI/II[al N-yrojpHas nupamMuja, 'paHd U




OCHOBAHHE MUPaMUIbI, OOKOBAs M TOJIHAS MOBEPXHOCTh MUPAMUIbI, IPABUIIbHAS
U yced€HHas MNUpamMuAa. OJEMEHTbl Npu3Mbl M nupamuabl. llpaBuibHbIe
MHOT'OTPaHHUKH: IIOHATHE IIPABUIBHOTO MHOIOTPaHHUKA, IIpaBUJIbHAS IIPU3Ma U
IIpaBUJIbHAS IHPAaMHUJIA, MPABWIbHAS TPEYrojbHas NUpamMuia U IPABUIIBHBIN
TeTpa’ap, KyO. [lpencraBieHue O mNpaBHIBHBIX MHOTOTPAaHHHKAX: OKTadIp,

nojaexadip U ukocasapyrue CedeHus: IpU3Mbl U TUPAMHUIBI

7.5

CI/IMMeTpI/Iﬂ B TIPOCTPAHCTBC. CUMMCTPHA OTHOCUTCIIbHO TOYKH, Hp?[MOfI,
TIJIOCKOCTH. DJIeMEeHThI CUMMCTpUHU B [HUpaMUIax, mapajuiejacnuieaax,

IMpaBHUJIBHBIX MHOTOTpaHHHUKaX

7.6

Boruncnenue 3ieMeHTOB MHOTOTPaHHMKOB: pEOpa, AuaroHanu, yriel. [lnomans
OOKOBOM MOBEPXHOCTU U TOJHOM TMOBEPXHOCTH MPSAMOM NPU3MBI, IUIOIIATb
OCHOBaHHWH, TeopeMa O OOKOBOW TMOBEPXHOCTH MpsAMOM mpu3Mbl. [Lmommanp
OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH NPABWIBHOM NHpaMuibl, TeOpema O
momann yced€éHHo mnupamuasl. llonstue 06 o0béme. OOBEM mHMpaMHIBbI,

MIPU3MBI

7.7

[Tomobnbie Tema B mpocTpancTBe. (COOTHOWIGHUS MEXAY IUIOMIAASIMU

MMOBEPXHOCTEH, 00bEMaMU TIOTI0OHBIX TEIT

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

6

I'eomerpust

6.1

Hunuaapudeckas MOBEPXHOCTh, 00pa3yroniye IMIMHIPUYECKON MOBEPXHOCTH,
OChb IIWIMHApPUYECKOW moBepxHOCTH. [lunuuap: ocHoBanust u  OOKOBas

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

6.2

Konunueckass moBepxHOCTb, 0Opa3yroline KOHUYECKOW IMOBEPXHOCTH, OCh U
BEpLIMHA KOHMYECKOM mnoBepxHOCTH. KoHyc: oOcCHOBaHME U  BepIlIHHA,
oOpa3ymolas U 0Ch, IO, OOKOBOW M TIOTHOM TMOBEPXHOCTH. Y CEUEHHBIN

KOHYC! o6pa3y10ume " BbICOTA, OCHOBAHUA U OokoBast MMOBEPXHOCTH

6.3

Cdepa wm map: LEHTp, paauyc, AUAMETp, IUIOLIAJb MOBEPXHOCTU CQEpHI.
B3anMHoe pacnosoxeHue cepbl M IUIOCKOCTH, KacaTellbHasi IJIOCKOCTh K

cdepe, momaaks chepsl

6.4

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




6.5

KomOunamuu Tten BpamieHus U MHOTOTPAHHUKOB. MHOTOrpaHHHK, OTMHMCAHHBIN

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

6.6

[Tousitne 06 06véMe. OcHOBHBIC CBOMCTBA 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapaiuienenunena u ciaeactsus u3 He€. OOBbEM HMIHMHIpA,

koHyca. O0BEM Mmapa u TIomaas chepbl

6.7

[TogoGHble Tema B mpoctpancTBe. COOTHONICHHS MEXAY IUIOMIQISIMH

MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

6.8

Ceuenust nunuHApa (MapajulebHO W MEPHEHAMKYISIPHO OCH), CEYEHHs KOHyca

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

6.9

Bekrop Ha mimockocté U B mpocTpaHcTBe. C0K€HHE U BHIYMTAHUE BEKTOPOB.
YMHOXEHHME BEKTOpa Ha 4ucino. PasynokeHue BeKropa IO TpEM
HEKOMIUIAHApHbIM BekTopaM. [IpaBwiio mnapamnenenunena. Pemenuwe 3anad,

CBSI3aHHBIX C IPUMEHEHHUEM IIPABUJI ACHCTBUI C BEKTOpaMH

6.10

[IpssMoyronpHas cucrtema KOOpAMHAT B NpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocrenmue 3agaun B KOOpAMHATaX. YToJl Mexay BekTopamH. CkalspHOe
MIPOU3BEACHNE BEKTOPOB. BhruncieHue yrioB Mexay MPsMBIMH U TUIOCKOCTSIMHU.

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




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI1 00pa30BaTe/ILHOIi MPOrpaMMBbI cpeIHero
0011ero o6pa3oBaHus

Brnagenne metomamMu J0Ka3aTeNbCTB, aITOPUTMaMHU PEIICHUsS 3a/1a4;
yMeHue (HopMyJIHpOBaTh U ONEPUPOBATH MOHATUSMU: OIpENEICHUE,
aKCHoMa, TeopeMa, CIIEJICTBUE, CBOMCTBO, MPU3HAK, JOKa3aTEIbCTBO,
paBHOCHJIbHBIE  (DOPMYJIUPOBKHU; INPUMEHATh  UX;  YMEHHE
dbopmynupoBaTh 0OpaTHOE U TMPOTHUBOIIOJOXHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPBI, HCIIOJIB30BATH METOJ
MaTeMaTU4YEeCKOU HWHAYKIOHH, IMPOBOANTH JO0Ka3aTCJIbHBIC
pacCyXJCHHS TIPpU pPENICHUW 3a7ad, OICHWBATh JIOTHYECKYIO
MPAaBHIBHOCTh PACCY)KACHUH; YMEHHE OIEPHPOBATH TOHSATHIMHU:
MHOJKECTBO, TOJAMHOKECTBO, OINEpPAIlUH HaJ MHOXXECTBAMH; yMEHHE
WCIOJh30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar i OTHCaHHS
peabHBIX TMPOIIECCOB | SIBICHUH M NPU PEIICHUH 33734, B TOM YHCIIE
U3 JPYruX Y4eOHBIX MPEIMETOB; YMEHHE OIEPHPOBATH MOHSATHSIMHU:
rpad, cBs3HBIM Tpad, AepeBo, IHUKI, rpad HAa TUIOCKOCTH, yMEHHE
3aJaBaTh M ONHKCBHIBaTh  Tpadpl  Pa3IUYHBIMA  CHOCOOAMH;

UCIO0JIb30BaTh Tpadbl IPU PEIICHUN 3a/1a4

VYmenune OIICpUpOBATh IMOHATHAMMU. HATypaJbHOC YHCIIO, ICII0C
YUCJIO, CTCIICHb C LCJIbIM IIOKa3aTCJICM, KOPCHb HaTypaHBHOfI
CTCIICHHU, CTCIICHb C pPalUOHAJIIBHBIM IIOKAa3aTCJICM, CTCIICHb C
,Z[eﬁCTBHTeHLHLIM IIOKa3aTcCJIEM, HOFaqu)M qucia, CHHYC, KOCUHYC U
TAHI'CHC IIPOU3BOJIBHOTO YHCJA, OCTATOK IO MOAYJIHO, pallMOHAJIbHOC
YUCJIO, UppallUOHAJIBHOC YHCJIIO, MHOXCECTBA HATYPAJIbHBIX, LCJIbIX,
palOHAJIbHBIX, JEHCTBUTEIBHBIX quceil; YMCHUC HCIIOJIb30BATh
IMPU3HAKHU ACIIMMOCTH, HauMEHBIITHH O6II.[HI>'I JACITNUTCIIb U HAMMCHBIIICC
06mee KpaTHOC, aJIT'OpUTM EBknunga npu peUHICHUN 3aaa4,
3HAKOMCTBO C PAa3JIMYHBIMU MO3UIUOHHBIMU CUCTCMaMU CUHUCIICHUS,

YMCHHC BBIINIOJIHATE BBIYHUCJICHUC 3HAUCHUH H npeoGpa30BaHH$1




BBIPQKEHUH CO CTENEHSAMHU W Jorapugmamu, mpeoOpa3oBaHUs
IpOoOHO-pallMOHANIBHBIX ~ BBIPQKEHUH;  yMEHHUE  ONEpUpPOBATH
HNOHSTUSIMU: TIOCJIE0BATENbHOCTh, apuU(MeTHyecKas Mporpeccus,
reoMeTpHYecKast nporpeccus, OECKOHEYHO yObIBaromias
reoMeTpHYecKast IIporpeccusi; yMeHue 3aJaBaThb
IOCJIEZIOBATEILHOCTH, B TOM YHCJIE C IOMOUIbIO PEKYPPEHTHBIX
(dbopmynn; yMEHHE OINEpUPOBATH TMOHATHAMHU: KOMIUIEKCHOE YHCIIO,
CONMpsOKEHHBIE  KOMIUIEKCHBIE  YHCla, MOAYJIb U  apryMEHT
KOMILJIEKCHOTO ~ 4ucia, (opMa 3amucu  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckasi, TPUrOHOMETpUYECKasi M anredpandeckas); yMeTb
MPOU3BOJUTE  apUPMeTHUECKue JEHCTBUS C  KOMIUIEKCHBIMU
YHCclIaMU; IPUBOIUTH MPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHCET;
ONIEPUPOBATh MOHATUSAMM: MaTpuma 2xX2 wm 3X3, onpeaenuTenb

MaTpHIIbl, TCOMETPUUECKHUI CMBICI OTIpeAETUTENS

Ymenue OTICpUPOBATH TIOHSTHSIMH paroHaIbHbIE,
WppalMoHallbHbIE, MOKa3aTelbHbIe, CTENEHHBIE, JIoOrapu(pMUUECKUeE,
TPUTOHOMETPUUECKHE YpPAaBHEHHUS M HEPABEHCTBA, HUX CHUCTEMBI;
YMEHHME OIEepUPOBATh TMOHATUSMU: TOXKAECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YpaBHEHUN U
HEpaBEHCTB, PAaBHOCWJIBHOCTh ypaBHEHUH, HEPABEHCTB M CHCTEM;
YMEHHE pellaTh YpPaBHEHHS, HEPABEHCTBA M CUCTEMbI C IMOMOIUIbIO
pa3IUYHbIX TPUEMOB; pelIaTh ypaBHEHUS, HEPABEHCTBA U CHUCTEMBI C
napaMeTpoM; MPUMEHATh YpaBHEHUsI, HEPABEHCTBA, UX CUCTEMBbI JJIs
pelIeHusT MaTeMaTU4YeCKUX 3aJad U 3a7ad U3 pa3IMuHbIX 00jacTeit

HAayKu U peaJn,Hoﬁ KHN3HU

YMeHue onepupoBaTh HNOHATUAMM: (QYHKUUS, YETHOCTb (DYHKIIMH,
HEepUOIUYHOCTD byHKIMH, OrPaHUYEHHOCTh ¢GyHKLHY,
MOHOTOHHOCTh (DYHKLIMH, 3KCTpeMyM (YHKIMM, HauOojbliee Hu
HaVMEHblIee 3HaueHHs (YHKUUU Ha TPOMEXKYTKE, HeNpepbIBHAS
¢GbyHKUuMs, acuUMNTOTHl Trpaduka (GYHKIUM, IepBas U BTOpas
npou3Bo/HAs (QYHKIUH, TEOMETPUYECKUH U (U3NYECKUH CMBICIH
NPOM3BOJIHOM, MEpBOOOpa3Hasi, OMNpeNesEHHBIA HHTErpai; yMEHHE
HaXOJUTh AaCUMITOTHl TIpaduka (GYHKIUU; YMEHHE BBIYUCIATH

NNPOU3BOJHBIC CYMMbI, IIPOU3BCACHUA, YaCTHOIO M KOMIIO3UIIUU




(GyHKUIMH, HAXOAUTh ypaBHEHUE KAacaTeNbHOW K rpaduky (yHKIHU;
yYMEHUE HaXOJIUTh HPOM3BOJHBIC UIEMEHTAPHBIX (PYHKIMI; yMEHHE
UCTIOJIb30BaTh MMPOU3BOIHYIO JJISl UCCIIEAOBaHUS (DYHKIMNA, HAXOIUTh
HanOOJIbIINE W HAaUMEHbBIINE 3HaueHUsI (QYHKIUI; CTPOUTH rpaduku
MHOTOYJIEHOB C HCIOJb30BAaHUEM ammapara MaTeMaTH4eCKOIo
aHaln3a; MPUMEHATh TMPOM3BOJHYIO JUIS HAXOXKICHHS HAMITy4IIEro
pelieHus B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-IYKOHOMUYECKUX U
dbu3uYeckux 3aJavyax; HAXOAUTh IUIOMATM U O00BEMBI (Qury c
MOMOIIBIO WHTETpajia; MPHUBOAUTH TPUMEPHl MATEMaTHYECKOTO

MOJIENTUPOBAHUS C TIOMOIBIO (D HepeHIIMATBHBIX YpaBHEHUI

YMeHue onepupoBaTh MNOHATUAMU: TpapuK QyHKUMH, oOpaTHas
GbyHKIMSA, KOMIO3UIMS (QYHKIMMA, TuHEHHas GyHKIUS, KBaJpaTUuHas
GbyHKIMSA,  pauMoHanbHas — (QYHKUMS,  CTeNeHHas  (QyHKIus,
TPUTOHOMETpUUYECKHE (PYHKIUHU, OOpaTHbIE TPUTOHOMETPHUECKHE
(GbyHKIMM, TMOKazarenbHas W Jorapupmudeckas (QyHKIUU; yMEHHUE
CTPOUTH rpadKH U3YICHHBIX ()YHKIIUMA, BBITIOJIHATH MPE0Opa3oBaHUs
rpa¢ukoB  (QYHKIMHA, WCMOIB30BaTh TpaduKu I8 U3YYCHHS
MIPOLIECCOB M 3aBUCUMOCTEH, ITPU PELICHUHN 3aJ1a4 U3 IPYTUX yU4eOHBIX
NPEeIMETOB U 3a/a4 U3 pealbHOM JKU3HU; BbIpaXkaTh (popMynaamu
3aBHCUMOCTH MEXJy BEJIMYMHAMM; HCIOJB30BaTh CBOMCTBA H
rpa¢uku GyHKUMN JUIS peleHHs] YypaBHEHHH, HEPaBEHCTB U 3a1ay C
napameTpamu; U300paxaTb Ha KOOPAMHATHOMN IJIOCKOCTH MHOXECTBA

pelIeHnii ypaBHEHUH, HEPABEHCTB U UX CUCTEM

VYmenune peuiaTh TCKCTOBBIC 3aJa4l pPAa3HbIX THUIIOB (B TOM 4YHCJIC Ha
IMPOOCHTBI, A0JIHU U YaCTHU, Ha IBUKCHHUC, pa60Ty, CTOUMOCTB TOBApoOB
U YyCIyr, HaJOr", 3ajadd U3 obnactu VIIpAaBJICHUA JIMYHBIMU U
CEMEMHBIMH (bl/IHaHCB.MI/I); COCTABJIATb BBIPDAXKCHUA, YPAaBHCHUA,
HCPaBCHCTBA U HUX CHCTCMBI IO YCIOBHUIO 3aJaydu, HCCICA0BATH
IMOJIYYCHHOC pCIICHUEC U OICHHUBATDH HpaB)IOHOI[O6HOCTL PE3YJIbTATOB,
YMCHHUEC MOJCIUPOBATH PCAJIBHBIC CUTyAllUW HaA SA3BIKE MATCMATUKU,
COCTaBJIATH BBIPAXKCHUA, YPAaBHCHHA, HCPABCHCTBA U UX CHUCTCMBI 110
YCIOBHIO 3ajgaydu, HUCCIICA0BATh TMOCTPOCHHBIC MOJCIHN C
HCIIOJIb30BAHUEM arrapara anre6pbl, HHTCPIPETUPOBATDH

HOJ’Iy‘IGHHLIfI pe3yiabTart




YMeHue omnepupoBaTh IMOHATUAMHU: CpeaHee apuMeTHdecKoe,
MeauaHa, HauOoJblee 1 HauMEHbIIIee 3HAaYeHUs, pa3Max, IUCIIepCHs,
CTaHJApPTHOE OTKJIOHEHHME YHCIOBOrO Habopa; yMEHHME H3BIIEKATh,
UHTEPIPETHPOBATh MH(OPMAIHMIO, TIPEACTABICHHYIO B TaOnHIax, Ha
auarpamMmax, Tpajukax, OTPaKarollyld CBOMCTBa  peajbHBIX
IPOIIECCOB M SIBJICHUH; TMPEACTABIATH HH(YOPMAIMIO C MOMOIIBIO
TabIUI W AMarpaMm; HCCIeA0BaTh CTATUCTUYECKUE IAHHbBIE, B TOM
ylyclie C NPUMEHEHHEM TIpa@HUuecKuX METOJ0B U DJIEKTPOHHBIX
CPEICTB; TrpaUuecKd HCCIEN0BaTh COBMECTHbIE HAOIIOJAEHUS C

IIOMOIIIBIO JUArpaMM PAaCCEUBAHMS U JINHEWHON PErpeccuu

YMeHne onepupoBaTh MNOHATHSAMU: CIYYAWHBIM ONBIT M CIydalHOE
coObITHE, BEPOSATHOCTH CIy4allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIOJIb30BAHUEM TpaUyecKUX METOJIOB; IPUMEHSThH
(hopMyIIBI CIOKEHUS M YMHOXKEHHS BEpOSITHOCTEH, (hOpMyITy MOTHOU
BeposATHOCTH, (opmyny bepHymnu, xomOuMHATOpHBIE (AKTHI U
(GopMyInbl; OLIEHMBAaTh BEPOSITHOCTH pEAbHBIX COOBITHH; yMEHHUE
ONEpUPOBATh NOHATHUAMHU: CIIydalHas BEJMYMHA, pPaCIpEIcIICHUE
BEPOSITHOCTEH,  MareMaTHYeCKOe  OXHUAAHWE, JUCHEpPCHs U
CTAaHJAPTHOE  OTKJIOHEHHE CIy4alHON  BEIMYMHBI,  (DYHKLIHHU
pacnpeneneHuss M IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTEIbHOIO H
HOPMAJIBHOIO paclpeieiieHul; YMEHHE MWCIIOIb30BaTh CBOMCTBA
W3YYEHHBIX PpAaCIpEeACICHUM JUlsl pElIeHHs 3anad; 3HaKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX 4YHMCElI, METOAbl BbIOOPOUHBIX
UCCIICJOBAHMM; yMEHHE IPUBOAWUTH IPUMEPHI INPOSIBICHUSA 3aKOHA
00JBIIMX YKCET B MPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSIX; YMEHUE
OIEpUPOBaTh MNOHATUSAMM: COYETaHHE, IIEPECTAHOBKA, YUCIO
COYETaHUHM, YHCIO NEepecTaHoBOK; OuHOM HploTOHA; ymeHue
OPUMEHATh KOMOUMHATOPHbIE (DAaKThl M PACCYXKACHUS s PELICHUS
3aJa4y; OLIEHMBAaTh BEPOSITHOCTH PEAIbHBIX COOBITUH; COCTaBIAThH
BEPOSITHOCTHYI0O ~ MOJEIb M  HMHTEPIPETHPOBATh  MOJIYYECHHBIN

pe3ynbTat

YMmenue ONCpUpOBaTh IMOHATHAMU: TOYKA, MpiAMaAdA, TIJIOCKOCTD,
IMPOCTPAHCTBO, OTPEC30K, JYyY, BCJIMNYMHA YIJIA, TIOCKHUI yrou,

JBYIPaHHBIN Yroj, TPEXTPAHHBIM YroJ, CKpEIIMBAIOLINECs IMpsMbIE,




[apaJUIEIbHOCTh U IMEPIECHAUKYISIPHOCTh IPSMBIX U IUIOCKOCTEH,
YIroJ MEXIYy NPSAMBIMHM, YrOJl MEXKAY NPSMON M IUIOCKOCTBIO, YIroJl
MEXIYy IUIOCKOCTSMM, pAacCTOSHUE OT TOYKM JO IUIOCKOCTH,
pacCTOSIHUE MEXKIY HPSIMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTIMMU;
YMEHHUE HCIOJb30BaTh IMPH PEHICHWH 3a7ad W3ydeHHbIE (aKThl H
TEOpPEMBbI TUTAHUMETPHH;, YMEHHE OIEHMBATh pPa3Mephl OOBEKTOB
OKPYXKAIOIEr0o MUPA; CTPOUTh MATEMATUYECKUE MOJIEIHN C TOMOILBIO
F€OMETPUYECKUX NOHATUN M BEIWYMH, pPEIIaTh CBSI3aHHBIC C HUMH

MMPAKTUYCCKUC 3aJa4n

10

YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAAbL (QUIYpPBl, OO0BEM
¢burypsl, MHOTOTPaHHHMK, NPaBUJIbHBI MHOTOTPAaHHUK, CEYEHHE
MHOTOTpaHHUKa, KyO, MapajieNenunes], npusma, nupamua, purypa
U TIOBEPXHOCTh BpALIEHUS, HWIMHJIpP, KOHYC, 1map, chepa, mionaib
chepbl, IUIOMAL TMOBEPXHOCTH MHUPAMHIbI, MPU3MBI, KOHYCa,
UWiInHApa, o00BEM Kyba, MPSAMOYrOJBHOTO Mapajuliesenunena,
NApPaMHUJIbl, TPU3MBI, I[WIAHIpA, KOHyca, Ilapa, pa3BEpTKa
MIOBEPXHOCTH, CEYEHUSI KOHYCA U LUJIMHJpPA, MMApAUIEIbHbIE OCH WU
OCHOBAaHHUIO, CEYeHHe Iapa, IUIOCKOCTh, Kacawomascsi cdepsl,
LWAJMHIPA, KOHYCa; YMEHUE CTPOUTh CEYEHHE MHOTIOTPAHHUKA,
n300paxkaTh MHOTOTPAaHHUKH, (DUTYPHI U IOBEPXHOCTHU BpAIICHUS, UX
CEYEHMS, B TOM YHUCJIE C MOMOUIBIO AIEKTPOHHBIX CPEACTB; YMEHHE
OPUMEHSTh CBOMCTBA TIE€OMETPUYECKHX (UTYp, CaMOCTOSITEILHO
(dbopMynupoBaTh ONpENENeHUs U3y4aeMbIX (QUryp, BbLABUraTh
TUIOTE3bl O CBOMCTBAX U IMpPHU3HAKaX TreoMeTpudeckux Quryp,
000OCHOBBIBaTh  WJIM  ONpOBEpraTb HX; YMEHHUE TPOBOJUTH
KIaccu@ukanuo (QUryp Mo pa3IUYHbBIM [PHU3HAKaM, BBITIOJIHATh

HCO6XOI[I/IMI>IG JOIMOJHHUTCIIbHBIC ITIOCTPOCHU A

11

YMeHue onepupoBaTh HNOHATUSMM: JIBWKEHHE B IIPOCTPAHCTBE,
napajjienbHbli  TMEepeHOC, CHUMMETpHs Ha IUIOCKOCTH M B
IPOCTPAHCTBE, IOBOPOT, IHpeoOpazoBaHUe M0A00UsA, M0/100HBIE
(burypsl; yMeHue pacro3HaBaTh PaBHbIE U MOJIOOHBIE (UTYPHI, B TOM
4ylucllie B INPUPOJE, MCKYCCTBE, AapXUTEKType; HCIOJb30BaTh
TEOMETPUYECKHE OTHOLICHWS IIpU PpELICHWM 3a/1ad; HaxoJIUTh

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




pelieHun 3a1a4 U3 JAPYrux Y4eOHBIX MPEIMETOB U U3 pealbHOU
KU3HU; YMEHHE BBIYHCIATH T'€OMETPUUYECKUE BEJIIMYMHBI (JJIMHA,
yroi, IUIOIIAAb, OOBEM, IUIOWIA[b IOBEPXHOCTH), HCIOJIB3Ys
U3yYeHHBIC (POPMYIIBI M METO/IbI, B TOM YHCIIE: TUIOMIA/b TOBEPXHOCTH
NUpaMUbl, MPHU3MBI, KOHYyca, IHJIMHAPA, IUomanb chepbl; 00béM
Ky0a, TPSIMOYTOJbHOrO TMapajulefienunea, HTUPAMUJIBI, TPU3MBIL,
HWINHIApA, KOHYCa, Iapa; YMEHHE HAaxXOJUTh OTHOIIEHHE OO0BEMOB

M0I00HBIX UTYD

12

YMeHue onepupoBaTb HOHSTHUAMM: NPSIMOYrojibHasE CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOpAMHATHI TOYKH, KOOPJIMHATBl BEKTOpA,
CyMMa BEKTOpPOB, IPOMU3BEIACHUE BEKTOpAa Ha YHCIO, PA3JIOKECHHUE
BeKTOpa 1o 0a3ucy, CKaJsIpHOE MPOU3BEJEHUE, BEKTOPHOE
MIPOU3BEICHUE, YrOoJ MEXJIy BEKTOpaMH; YMEHHUE HCIOJIb30BaTh
BEKTOPHBIA M KOOPAMHATHBIM METOJ JUIsl PElIEHUs] T€OMETPUUYECKUX

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

13

YMmenue BbIOMpATh MOAXOISAIIMM METOA MJIsi pelIeHUs 3ajauu;
MMOHMMAaHHe 3HAYUMOCTH MAaTE€MaTHKH B HW3YYEHHUU MPHUPOJHBIX U
OOILIECTBEHHBIX TMPOIIECCOB M SIBICHUH; YMEHHE pPAaclOo3HaBaTh
MPOSIBJIEHNE 3aKOHOB MAaTeMAaTHUKH B MCKYCCTBE, YMEHHUE NMPUBOAUTH
MPUMEPBl MATEMATUYECKUX OTKPBITHH POCCUMCKOM ©U MHPOBOMU

MaTeMaTH4eCKOi HayKHu




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

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

Kon

1 Yucna v BBIYMCICHUS

1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIMMOCTH UETBIX YUCET

19 Pammonaneupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, TMPOIEHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE TPOOH

13 Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIICHU. JencrtBus c
' apu(pMEeTHIECCKUMHU KOPHSIMH HATypaJTbHOH CTETICHN

14 Crenenb ¢ 1enbIM MokaszareiaeMm. CTeNeHb ¢ PalMOHAIBHBIM IOKA3aTEeJICM.
' CBolicTBa CTEIEHU

15 CuHyC, KOCMHYC M TAaHTEHC YHUCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIE JOTapUPMBbI

JlelictButenbHble 4ucIa. ApuMeTHYeCKue orepanuud ¢ JACHCTBUTECIBHBIMU
1.7 yucnaMu. [IpuOmmk€HHbIE BBIYMCIECHUS, MpaBWiIa OKPYIJICHUS, NPHUKUAKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHM

1.8 [IpeoOpazoBanue BeIpaKeHU

1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenble u ApoOHO-paIOHATbHBIC YPAaBHEHHS

2.2 WppatnmonansHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U TorapuMUUYECKHe YpaBHEHUS

2.5 Lenble u ApoGHO-paLlMOHANIbHbBIE HEPABEHCTBA

2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTtemMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB




2.10

ypaBHeHI/ISI, HCPABCHCTBA U CUCTCMBI C IMapaMCTpaMu

211 Martpuna cucTeMsl TMHEHHBIX ypaBHEHUH. OnpeaenuTens MaTpULIb
3 OyHKIMH U TpapuKH
31 Oynkys, crnocoOsl 3amanust GyHkun. I'paduk GyHknun. BzaumHo obpatHbie
. ¢bynkuuu. Yéraepie n Heuétneie Gynkuuu. [leproanueckue GyHKIuN
OOnacte ompeneneHuss M MHOKECTBO 3HaueHWil ¢yHkmuu. Hymm QyHKmm.
35 [IpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIWH.
' MakcuMymbl 1 MUHUMYMBI (pyHKIEH. HanOosbplnee m HauMeHbIIee 3HAUYCHHUE
(YHKIIMY Ha IPOMEXKYTKE
33 Crenennas (QpyHKIMS ¢ HaTypaJbHBIM W II€JIbIM TOKa3aTeneMm. E€ cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMmnroTsl rpadukoB QyHkumii. CBoiicTBa (QYHKUHH,
' HENPEephIBHBIX HA OTPE3KE
3.7 ITocnemoBaTeALHOCTH, CIIOCOOBI 3aJaHUS MOCIEA0BATEILHOCTEH
38 Apugpmernueckas W reoMmerpuueckas mporpeccud. Dopmyna  CIOXKHBIX
' IIPOLICHTOB
4 Hauana maTemaruyeckoro aHanusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 3JIEMEHTAPHBIX (DYHKIIHIMA
[IpuMeHeHre NPOU3BOAHON K HCCIIEAOBAaHUIO (YHKUMH Ha MOHOTOHHOCTh U
4.2 aKcTpeMyMbl. HaxoskeHne HanOoJbIIero ¥ HaMMEHBIIETO 3HAYCHHS (YHKITUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepanuy Hajl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Komb6unatopuka




I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMbIe U TIIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BpaleHUs

7.5 Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






