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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'eomerpunm» 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 OOYy4eHHs Ha YPOBHE CPEIHETO 00IIeTro 00pa30BaHusI.

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 ~ MaTeMaTHYECKME  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
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUN 10 aHAJIOTHH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpKACHUW  (psMbIe U OT  MPOTUBHOIO),  BBICTPAWBATH
aprymeHTaIuIo, PUBOJIUTH IpUMEPHI u KOHTPIIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

BbIOMpATh Croco0 pelreHus yueOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIlICHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Y4ETOM
CaMOCTOSITEJIbHO BBIAEICHHBIX KDUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue AeMCTBUS:

UCIIOJIb30BaTh  BOINPOCHI  KaK  HMCCIICIOBATEIILCKUNA ~ MHCTPYMEHT
NO3HAHUsA; (GOPMYIMPOBATH BOMPOCHI, (UKCUPYIONIHNE POTUBOPEUHE,
po0JIeMy, YCTaHABIMBAThL HICKOMOE | JIAaHHOE, (POPMHPOBAThH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UIINIO, MHCHHUE;

IPOBOAUTh  CAMOCTOSITCIIBHO  CIUIAHMPOBAaHHBIH  JKCIICPUMEHT,
UCCIICIOBAHNUE II0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTrO
o0beKTa, SBJCHUS, IPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXKTY
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 TAK)KE BBIIBUTaTh
IPEATIONIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

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

BbIOMpaTh WHGOPMAIMIO W3 HCTOYHUKOB  PA3NTHYHBIX  THUIIOB,
AHAJIN3UPOBAT, CHUCTEMATU3UPOBATH 151 WHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMUHBIX BUJOB U (HOPM MpECTaBICHUS;



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

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMM MO  CAMOCTOSITENIBHO
c(hOpMYITHPOBAHHBIM 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'PAaMOTHO BBIpaXaTh
CBOIO TOYKY 3pEHMS B YCTHBIX W TIIMCBMEHHBIX 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 pEIICHUS; CONOCTAaBISATh CBOMU CYXKAEHUS C CYKICHHUIMU
JIpYruX YYacTHUKOB JMaliora, OoOHapyXMBaThb paziiMyMe U CXOJICTBO
NO3UIMH; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOINIACHS, CBOU
BO3paKCHMUS;

IPEACTABIATh  PE3YJNbTAThl  PEIICHHS  3a7a4d, OKCIIEPUMEHTA,
UCCIICJIOBAHUSA, IPOEKTa; CaMOCTOSTENIbHO  BBIOMpaTh  (opMmar
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  JEATENbHOCTH, IUIAHUPOBATh  OpTraHU3AIUIO
COBMECTHOM pPabOThI, pacupeneisTh BUABI padOT, JOTOBAPUBATHCS,
oOCcyXaaTh TMPOIECC H pe3yabrar paboThl; 0000mIaTh MHEHUS
HECKOJBbKHUX JIOJICH;
y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIaeHus, OOMEH
MHEHUH, «MO3TOBBIE IITYPMBI» W WHBIC); BBIMOJIHATH CBOI YaCTh
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 YCMAHOB0K U HCUSHEHHBLIX HABLIKOB TUYHOCMU .
CaMoopraHmaunﬂ:



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

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 TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NIpPHU 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 TOCTHXKEHUS WIN HENOCTUKEHHUSI PE3yJIbTATOB JIEATEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITIACC

OnepupoBaTh NOHATHAMU: TOYKA, PsAMasi, INIOCKOCTb.

[IpuMeHAThP aKCHOMBI CTEPEOMETPUM M CIEACTBHS M3 HUX NPU PEIICHUU
r€OMETPUYECKHUX 33/1a4.

OnepupoBaTh MOHATUSMH: MAPAUICIBHOCTh W MEPIEHAUKYISIPHOCTH
MPAMBIX U TIOCKOCTEMN.

KnaccudunmpoBath B3auMHOE pPacroiOXKEHUE MPAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUSMU: JBYTPAHHBINA yroji, rpaHd JBYI'PAHHOrO Yria,
pedpo IBYTpaHHOTO YIJIa; TUHEHHBINM Yyroyl ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYIPAaHHOIO yTJIa.

OnepupoBaTh MNOHSTUSMH: MHOTOTPAHHUK, BBIMYKIJIBIA W HEBBITYKIIbII
MHOT'OI'PaHHHUK, 3JIEMEHThl MHOIOTPaHHUKA, MPAaBUJIbHBIA MHOTOIPDAHHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHUpamMuia; IMpU3Ma,
MPSIMOYTOJIBHBIH MTapauiesienuies, Ky0).

KnaccudummpoBate  MHOTOTpaHHWKH,  BBIOMpass  OCHOBAHHS  JUIS
Kiaccupukanuu (BbINYKIbIE M HEBBIMYKJIble MHOTOI'PAHHHUKH, MPABUIbHBIC
MHOTOTPAaHHUKU; MPSMbIC U HAKJIOHHBIE MPU3MBbI, TapalIeNICUIE/Ibl).



OnepupoBathb MOHATUSMU: CeKylIas IUIOCKOCT, CEUYCHUE
MHOTOI'PaHHUKOB.

OOBIACHATH NPUHILIUIBI TOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/ CIEOB.

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

PemaTp 3a1aun Ha HaxOXXJIEHUE M'EOMETPUUECKUX BEJIMYMH MO oOpas3nam
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 3a1aun Ha HaXOXXJIEHUE T'€OMETPUUYECKUX BEIMYMH MO o0Opaslam
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 W IJIOMIAAM [MOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, nupaMpga) ¢ HOpUMEHEHHEM (OpMyJl; BBIYUCIATH COOTHOIICHUS
MEX]Ty MJIOLIaAsIMU TIOBEPXHOCTEN, 00BEMaMU NMOA0OHBIX MHOTOIPAaHHUKOB.

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

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

[IpuMeHATh TeomeTpuyecKkue (GakThl IS PEIICHUS CTEPEOMETPHUUECKUX
3a/1a4y, MPEANoJIaralolIuX HECKOJbKO IIAroB pPEIICHMs, €CIU  YCIIOBHUSA
NIPUMEHEHUs 3aJIaHbl B IBHOH (opMe.

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

[IpuBOIUTH IPUMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE 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
MaTeMaTUYeCKu CQOPMYITUPOBAHHOW MPOOJIEMBbI, MOJAEIHUPOBATH peabHbIC
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: MIJIMHIPUYECKAs TMOBEPXHOCTh, 00pa3yroIIne
MWIMHAPUICCKON  MMOBEPXHOCTH, ITWIMHAP; KOHUYECKash IOBEPXHOCTD,
o0pa3yrolire KOHMIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

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

OOBIACHATH CLIOCOOBI MONYYEHHS TEJl BpALICHUSI.

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 TUIONIAJAM TOBEPXHOCTEH TEN  BpalIcHUS,
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
MOA00HBIX TEI.

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 HWHGOPMAIUIO 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, KAKAUMU CBOWCTBAMU OHHU
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.

[IpumensaTe reoMerpudeckue (axkThl ISl PELIECHUS CTEPEOMETPUUECKUX
3a1a4, MPEANOJIAralolIMX HECKOJBKO IIaroB pPEIICHUs, €CId YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

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

Pemlate 3amaunm Ha JOKa3aTENbCTBO MATEMATUYECKHUX OTHOLIEHUW U
HaX0XJCHHUE TEOMETPUYECKMX BEIMYMH MO oOpa3laM WIM aJropuTMam,
IPUMEHSAS] U3BECTHBIE METOAbl NMPU PELICHWH CTAaHAAPTHBIX MATEMATHYECKHX
3a/1au.

[IpuMeHsATP mOpocTEWIIME MPOTPAMMHBIE CpPEICTBA W DJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CUCTEMBI IIPU PEUIEHUH CTEPEOMETPUUYECKHUX 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 TPHUMEHATHh H3YUYEHHBIE NMOHATHA B IPOLECCE IMOUCKA PELICHUS
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.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 BBenenue B ctepeoMeTpurio 10 itps://resh.edu.fu/
s p P http://mathnet.spb.ru/
9 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1 https://resh.edu.ru/
[TapamiensHOCTE NPSAMBIX U IIJIOCKOCTEN http://mathnet.spb.ru/
[lepneHMKyYISIPHOCTD NMPSAMBIX U https://resh.edu.ru/
3 . 12
IIJIOCKOCTEMN http://mathnet.spb.ru/
4 VYTibl MeXIy IPSIMBIMU U TUIOCKOCTSIMHU 10 1 nttps./resh.edu.ru/
Ay TP http://mathnet.spb.ru/
https://resh.edu.ru/
> MuororparHuiH 1 ! http://mathnet.spb.ru/
N https://resh.edu.ru/
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 http://mathnet.spb.ru/
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 nttps//resh.edu.ru/
P ' P r http://mathnet.spb.ru/
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/

11 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
https://resh.edu.ru/
Tena Bpaiienus 12 http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/
OOBEMEI Tel 5 1 http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/
BexTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/
Hosropene, O606H1€HI:IG, 7 1 http://mathnet.spb.ru/
CHCTCMATH3ALIA SHAHHU http://www.problems.ru/
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



https://resh.edu.ru/
http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
http://www.problems.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
http://www.problems.ru/




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl
OCHOBHBIE TIOHATHS CTEPEOMETPHU:
TOYKa, MPsMasi, INIOCKOCTh,
npoctpaHcTBo. [IpaBuna usoOpakeHus
1 POCID P P 1 https://resh.edu.ru/
Ha PUCYHKaX: H300paKeHUs
TJIOCKOCTEH, MapaJlIeIbHBIX TIPSIMBIX
(0Tpe3KkoB), cepeIuHbI OTPE3Ka
[TonsTHs: MepeceKarouuecs MmIoCKOCTH
2 P ’ 1 https://resh.edu.ru/
nepeceKaroluecs npsmasi ¥ miocKocTh
[TonsTHs: MepeceKarouuecs MmI0CKOCTH
3 P ’ 1 https://resh.edu.ru/
nepeceKaroIrecs npsmas 1 miocKoCTh
3HaKOMCTBO C MHOTOTPaHHUKaMH,
4 n300pakeHUEe MHOTOTPaHHUKOB Ha 1 https://resh.edu.ru/
PUCYHKAX, Ha MPOEKIIMOHHBIX YePTEKaX
Havanehbie cBenenus o kyoe u
5 MUpaMU/Ie, X Pa3BEPTKU U MOJICIIH. 1 https://resh.edu.ru/
CeyeHusi MHOTOTPAaHHUKOB
HavaneHbie cBenenus o kyoe u
6 NUpaMHIE, UX Pa3BEPTKU U MOJECIIH. 1 https://resh.edu.ru/

CeucHnus MHOT'OT'PpaHHUKOB



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IToHsaTHE 00 AaKCMOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPUH: aKCHOMBI
CTCPEOMETPHUH U CICACTBUS U3 HUX

https://resh.edu.ru/

ITonsaTHE 00 AKCHOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPUM: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HAX

https://resh.edu.ru/

TTousttie 00 aKkCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

https://resh.edu.ru/

10

TToustiie 00 aKCHMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH: AaKCHOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

https://resh.edu.ru/

11

B3aumHoe pacnosoxeHue npsmMbix B
MIPOCTPAHCTBE: MEepPECceKaroIIecs,
napajuleNibHble U CKpEIUBaroIIuecs
MpsiMbIE

https://resh.edu.ru/

12

[TapanienbHOCTb NPSAMBIX U MIIOCKOCTEN
B IIPOCTPAHCTBE: MMapaljiesIbHbIC MPSMBbIE
B [IPOCTPAHCTBE; MapaIeNIbHOCTh TPEX
MPSIMBIX

https://resh.edu.ru/

13

HapaJ'IJ'IeJ'ILHOCTb INpsAMBIX U IUIOCKOCTEH
B ITPOCTPAHCTBE: HapaJIJ'IeJIbHOCTB
HpHMOﬁ H IINIOCKOCTH

https://resh.edu.ru/

14

Vsl ¢ COHaAIIPAaBJICHHBIMU CTOPOHaAMU

https://resh.edu.ru/

15

Yroa Mex 1y IpsMbIMU B IPOCTPAaHCTBE

https://resh.edu.ru/

16

Yroa Mex 1y IpsMbIMU B IPOCTPAaHCTBE

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[TapaenpHOCTD IIJIOCKOCTEM:

17 https://resh.edu.ru/
napajuieJIbHbIE TUIOCKOCTH

18 CpoiicTBa napayuieabHbIX MJIOCKOCTEN https://resh.edu.ru/
[Ipocreiimue mpocTpaHCTBCHHBIE

19 (GuTypHI HA TUIOCKOCTH: TETPAdIP, KYO, https://resh.edu.ru/
napajuieJenumne;|

20 [TocTpoenue ceuenuit https://resh.edu.ru/

21 [TocTpoenue ceuenuit http://mathnet.spb.ru/
KonTponbnas pabora no teme "IIpsimbie
Y TIJIOCKOCTH B TIPOCTPAHCTRBE.

22 pocTp http://mathnet.spb.ru/
[TapamiensHOCTE NIPSAMBIX U
mIockocteit"”
[TeprieHANMKYISAPHOCTD MPSAMOM 1

23 TJIOCKOCTH: TIEPIICHANKYISIPHBIC http://mathnet.spb.ru/
MpsIMBIE B TPOCTPAHCTBE
[Ipsimbie mapasienbHbIe U

24 P P http://mathnet.spb.ru/
MePIEeHIUKYIIPHBIE K IJIOCKOCTH
[Ipsimble mapasienbHble U

25 P P http://mathnet.spb.ru/
MEPIEeHIUKYIAPHBIE K IJIOCKOCTH
[Ipu3Hak nepneHIuKyIIpHOCTU MPSMOMA

26 P PHEHARKYAP P http://mathnet.spb.ru/
U TUIOCKOCTH
[Ipu3Hak nepneHIuKyIIpHOCTU MPSMOM

27 P e P http://mathnet.spb.ru/
U TUIOCKOCTH
Teopema o IpsAMON TTEPHEHIUKYIISIPHOU

28 P P PHEHAMIIHP http://mathnet.spb.ru/
MJI0CKOCTH

29 Teopema 0 npsAMOi NEPIIEHIUKYIIAPHON http://mathnet.spb.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/

IIIIOCKOCTH

30

Teopema o npsIMOM NEPIIEHAUKYIAPHON

IIIIOCKOCTH

http://mathnet.spb.ru/

31

[lepnieHIuKynsp U HAKJIIOHHBIE:
paccTosiHue OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 INIOCKOCTH

http://mathnet.spb.ru/

32

[IepneHuKyIsip ¥ HAKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosiHuEe OT MPSMOM JI0 IIIOCKOCTH

http://mathnet.spb.ru/

33

[lepneHuKynsip U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 IMIIOCKOCTH

http://mathnet.spb.ru/

34

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHuEe OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUe OT MPSIMOU JI0 TNIOCKOCTH

http://mathnet.spb.ru/

35

VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPSIMOM U TJIOCKOCTBIO

http://mathnet.spb.ru/

36

JIByrpaHHBIN yroJ1, TMHEUHBIA YOl
JBYTPAHHOTO yriia

http://mathnet.spb.ru/

37

JIByrpaHHbIN yroJi, TMHEHHBIN yroi
JBYIPAaHHOTO yria

http://mathnet.spb.ru/

38

[lepnieHIUKyYIAPHOCTD MIOCKOCTEH:
MPU3HAK MEePIEHIUKYISIPHOCTU JBYX
IJIOCKOCTEN

https://resh.edu.ru/

39

IlepnieHIMKYJIAPHOCTD MIIOCKOCTEH:
MPU3HAK MEPIEHIUKYISIPHOCTH JIBYX

https://resh.edu.ru/



http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IJIOCKOCTEN

40

[lepneHMKYISIPHOCTD INIOCKOCTEN:
MIPU3HAK NEPUECHAUKYIIPHOCTHA ABYX
IIJIOCKOCTEMN

https://resh.edu.ru/

41

Teopema o TpEX nepHeHANKYIApax

https://resh.edu.ru/

42

Teopema o TpEXx nepneHANKyIIpax

https://resh.edu.ru/

43

Teopema o TpEx nepneHANKyIIpax

https://resh.edu.ru/

44

KonTponsnas pabora no temam
"[leprieHIMKYIAPHOCTD NPSIMBIX U
IJI0CKOCTEN" U "YTIIBI MEXTy IPSIMBIMH
U MJIOCKOCTAMHA"

https://resh.edu.ru/

45

ITonsarme MHOI'OrpaHHrkKa, OCHOBHBIC
3JIEMEHTBI MHOTOTPAHHUKA, BBITYKJIbIE U
HEBBIITYKJIbI€ MHOTOTPaHHUKH;
pa3BEpPTKa MHOTOTPaHHUKA

https://resh.edu.ru/

46

[Ipu3ma: n-yrosibHas npusMma; TpaHu U
OCHOBAaHUS IPU3MBL; TIpsIMAst U
HAKJIOHHAsI MPU3Mbl; OOKOBAs U MOJIHAS
MMOBEPXHOCTDH MTPU3MBI

https://resh.edu.ru/

47

[Napannenenunen, npsIMOYTOJIbHBIN
napajuieNienumne/ U ero CBoicTea

https://resh.edu.ru/

48

HI/IpaMI/II[aZ n-yroJjibHasa nupamuza,
I'PaHA U OCHOBAHUC ITUPAMHADbI; OoxoBas
" IO0JIHasg MOBCPXHOCTb NMMUPAMUBI,
IpaBHJIbHAA U yceqéHHa;I nupaMmmnuaa

https://resh.edu.ru/

49

HpaBI/IJ'ILHHe MHOT'OT'paHHUKU: IOHATUC

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IIPAaBUJILHOTO MHOTOI'PAHHUKA;
IIpaBUJIbHAS NTPU3MA U NIPABUIIbHAS
MIAPAMHUJIA; IPABUIIbHAS TPEYrOJIbHAS
NMpaMuia u NpaBUIIbHBIA TETpasap; KyO

50

[IpencraBnenue o NpaBUIBHBIX
MHOTOTpaHHUKaX: OKTa3/p, A0AEKadp U
UKOCAdP.

https://resh.edu.ru/

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETpUS OTHOCUTEIIBHO TOYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTBI
CUMMETpPUHU B TUPAMUJIAX,
napajuieJenuIe ax, MpaBuiIbHbIX
MHOT'OTPaHHUKAX

https://resh.edu.ru/

52

Brruucnenune 31eMeHTOB
MHOTOTPaHHUKOB: p&0pa, TuaroHasim,

YTJIBI

https://resh.edu.ru/

53

[Tnomaabs 60KOBOY OBEPXHOCTH H
MTOJTHOU MOBEPXHOCTH MPSMOM TTPU3MBI,
IJIOIAIb OCHOBAHUH, TEOpEMa O
OOKOBO MOBEPXHOCTH MPSIMOU MPU3MBI

https://resh.edu.ru/

54

[Tnomaabe 60KOBOY MOBEPXHOCTH H
MMOBEPXHOCTH MPABUIILHON TUPAMUIBI,
TeopeMa O IO OOKOBOM
MOBEPXHOCTU YCEYEHHOU MUPAMU/IBI

https://resh.edu.ru/

55

KonTtponpHas paboTa o Teme
"MHororpaHHuKu"

https://resh.edu.ru/

56

ITousarue 00 00BEME

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

o7 OO0BEM TUpaMHuIBI 1 https://resh.edu.ru/
58 O0BEM TUpaMHuIBI 1 https://resh.edu.ru/
59 O0BEM TTUpaMHuIBI 1 https://resh.edu.ru/
60 O0BEM TUpaMHuIBI 1 https://resh.edu.ru/
61 OOBEM TTPU3MBI 1 https://resh.edu.ru/
62 O06BEM MpU3MBI 1 https://resh.edu.ru/
63 OOBEM TTPU3MBI 1 https://resh.edu.ru/
64 KontponbHas pa6"0Ta 1o Teme "O0bEMBI 1 httos://resh.edu.ru/
MHOTOTPaHHUKOB
[ToBTOpenue, 06o0IICHNE
65 cucteMaruzanus 3Haaui. [loctpoenne 1 https://resh.edu.ru/
CeueHU B MHOTOTpaHHUKE
[ToBTOpeHue, 0600IICHNE
cucTeMaTu3alus 3HaHui. Beraucienue
66 PacCTOSIHUM: Me}IfI[y JIBYMsI TOYKaMH, OT 1 httos://resh.edu.ru/
TOYKH JIO MPSMOH, OT TOUKH 10
IJIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMUCS
MPSIMBIMU
67 Hrorosas koHTpoabHas paboTa 1 https://resh.edu.ru/
[ToBTOpEeHUE, 0000IICHNE
cUcTeMartu3anus 3HaHuii. Berancnenue
68 YHIOB: MORCLY CRPCTIHBAIOTIMUICH 1 http://mathnet.spb.ru/

MPpsAMBIMHA, MCIKIAY HpHMOfI nu
IIOCKOCTBIO, IBYI'PAHHLIX YIJIOB, YIJIOB
MCKAY MIIOCKOCTAMU



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://mathnet.spb.ru/

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoasubie | IlpakTuueckue op
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl

Cdepa u map: 1eHTp, paamnyc,

1 JUaMeTp; TUIOIAb TOBEPXHOCTH 1 http://mathnet.spb.ru/
chepsl
Bsaumnoe pacnonoxenue chepsl u

2 MIOCKOCTH; KacaTeJIbHasA IIOCKOCTD K 1 http://mathnet.spb.ru/
cdepe; miomaab cheps
H3o00paxxenune cdepsl, mapa Ha

3 P Gep P 1 http://mathnet.spb.ru/
mwrockoct. CeueHus mapa
Hunuuapuyeckas MoBEpXHOCTD,
00pa3yromue MHIHHIPUICCKOM

4 pasyIo H P . 1 http://mathnet.spb.ru/
MMOBEPXHOCTHU, OCh IUIHHIPHUIECKON
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast
MIOBEPXHOCTh, 00pa3 ast M OChb;

5 P Iz yrot . 1 http://mathnet.spb.ru/
10131 OOKOBOW U TIOJTHOU
MMOBEPXHOCTHU
N300paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nuinuuapa.

6 Ceuenust nuIuHApa (TIOCKOCTHIO, 1 http://mathnet.spb.ru/

napajieNIbHON Uin
NEePIEeHANKYIIIPHON OCH LIMIIMH]PA)



http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/

Konnueckas noBEpXHOCTb,
o0pa3yrInne KOHUIeCKOU
IIOBEPXHOCTH, OCh Y BEPIIHHA
KOHMYECKOW IMOBEPXHOCTH

http://mathnet.spb.ru/

Konyc: ocHOBaHue u BepivHa,
o0pa3syroias 1 0Ch; IJI0MIAlb OOKOBOI
U MIOJTHOW MTOBEPXHOCTHU

http://mathnet.spb.ru/

YceuéHHbIi KOHYC: oOpasyrouue u
BBICOTA, OCHOBAHUS N 0oKoBas
IIOBEPXHOCTH

http://mathnet.spb.ru/

10

N300pakenne KoHyca Ha TIOCKOCTH.
PazBépTra konyca. CeueHnst KOHyca
(TTOCKOCTBIO, TTapaJIICIIbHON
OCHOBAHHIO, ¥ IJIOCKOCTHIO,
MPOXOIAIICH Yepe3 BEpIIuHY)

http://mathnet.spb.ru/

11

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

http://mathnet.spb.ru/

12

MHoOrorpaHHuK, ONMUCAHHBINA OKOJIO
cdepsr; cdepa, BucaHHas B
MHOTOTPaHHUK WUJIU B TEJIO BpaICHUS

http://mathnet.spb.ru/

13

ITousarue 00 00péme. OCHOBHEIE
CBOMCTBA 00BEMOB TEN

http://mathnet.spb.ru/

14

O0BEM MIMHIIPA, KOHYCA

http://mathnet.spb.ru/

15

O06béM mapa u miaomaas chepbl

http://mathnet.spb.ru/

16

HO,[[O6HLI€ TEJIa B IPOCTPAHCTBC.
CooTHOIICHUS MCXKAY IIoIaasaMu

http://mathnet.spb.ru/



http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
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MOBEPXHOCTEH, 00BEMAMU 1TOA00HBIX
Tel

KonTtponsHas padota no temam "Tena

17 "o " https://resh.edu.ru/
BpamieHus" u "OObeMbI Tel

18 Bexrop ia riockocti i & https://resh.edu.ru/
MIPOCTPAHCTBE

19 CrnosxeHue 1 BBIYUTaHHE BEKTOPOB https://resh.edu.ru/

20 YMHOK€EHHE BEKTOpa Ha YHUCIIO0 https://resh.edu.ru/
Pasznoxxenne BexTopa 1o Tpém

21 HEKOMIUTAHApHBIM BeKTopaM. IIpaBuio https://resh.edu.ru/
napajuiefienuneaa
Pemenne 3agad, CBSI3aHHBIX C

22 MIPUMEHEHHUEM TPABUII JCHCTBUN C https://resh.edu.ru/
BEKTOpaMu
[IpsimoyrosnbpHas cucreMa KOOpAUHAT B

23 npocTtpancTBe. KoopauHaThl BEKTOpA. https://resh.edu.ru/
[Ipocreiimue 3a1aun B KOOpAUHATAX

24 Yron mexay Bekropamu. CKasipHOE httos://resh.edu.ru/
MIPOU3BEICHNE BEKTOPOB

o5 Brruncnenue yrioB MExy NpsIMbIMU httos:/resh.edu.ru/
Y TUIOCKOCTSIMU

26 KoopauHaTHO-BEKTOPHBII METO MPH httos:/resh.edu.ru/
pELICeHUH T€OMETPUUECKUX 3a/1a4
KonTposneHas paboTa o teme

27 "BeKTOpel U KOOpAUHATHI B https://resh.edu.ru/

npocTpaHcTae”



https://resh.edu.ru/
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28

[ToBTOpEHue, 0600IICHNE U
cucremarn3anus 3HaHui. OCHOBHBIE
¢burypsl, (hakThl, TEOPEMBI Kypca
TUIAHUMETPUHU

https://resh.edu.ru/

29

[ToBTOpEHUE, 0000IICHNE U
cucremMaTrn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

http://mathnet.spb.ru/

30

[ToBTOpenue, 0600IIEHNE U
cucTeMaTHu3aIys 3HaHuHA. 3amaun
TJIAHUMETPUHU U METOJIBI MX PEIICHUS

http://mathnet.spb.ru/

31

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. 3agauu
MJIAHUMETPUHU U METOJIBI MX PEIICHHS

http://mathnet.spb.ru/

32

[ToBTOpEeHue, 0600IICHNE 1
cucreMarusanus 3Haguii. OCHOBHELIE
¢burypsl, GhakTel, TCOPEMBI Kypca
CTEPEOMETPUHU

http://mathnet.spb.ru/

33

Hrorosas koHTposIbHAsA paboTa

http://mathnet.spb.ru/

34

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTU3aLMs 3HAHUI

http://mathnet.spb.ru/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34



https://resh.edu.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/
http://mathnet.spb.ru/




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

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacsas JI.C., byty3oB B.®., Kanomues C.b. u

npyrue, AkiuonepHoe oduiectBo «M3aarensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Ypoxku reometpuu B 10-11 knaccax.[Tocobue qyst yuurens.

MU DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HMHTEPHET

http://mathnet.spb.ru/

http://mathnet.spb.ru/

http://www.problems.ru/
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