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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,
oOyuaromiuecs: Ha 6a30BOM YPOBHE JIOJKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE
YMEHHUsI, CBSI3aHHBIE CO CIECIM(PUKON T€OMETPUH U HEOOXOAUMbIE ISl )KU3HU B
COBpeMEHHOM obO1iecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOKHOCTb HM3YyUUTb
reoMeTpuio 6ojee riay00Ko, eclid B JalIbHEHIIeM BO3HUKHET HEOOXOUMOCTh 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 TMpEACTAaBICHHUS 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
OTMCHIBATH 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 (GopMUpOBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMHU TOHSATHUSIMU 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 pa3BUTHUE  HWHTEJUICKTyaJdbHBIX 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 W 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 T€OMETPUUYECKUN ammapar JJs peHieHus 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 TIO3HAHUS, U ONMpPEACIEHHBIM 00pa3oM OpraHU30BaHHas padboTa
HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS], CTUMYJIUPYET NPOTEKaHUE UHTYUTHBHBIX IPOLIECCOB, MOTUBUPYET
K JlaJIbHEUIIEMY U3yUYEHHIO MTPEIMETA.

[Ipenmnoutenue 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 3ajad 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 CpEHEro 00Iero oopa3oBaHusI.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTam
OCBOCHHS pPabodeil TpOrpaMMmbl, paCIpeACIEHHBIM 10 ToJlaM OOydYeHUs,
CTPYKTYPHPOBAHO TaKUM 00pa3oM, dYTOOBI OBJIAJCHHE TE€OMETPUUYCCKUMU
MOHSATHUSMU U HABBIKAMU OCYIIECTBIISIJIOCH MOCIEI0BATENBbHO U MOCTYNATEIbHO,
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 YYEBHOM IIVIAHE

Ha u3ydyenue reomerpun orBoaures 2 yaca B Henenmo 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, TmpsAMas, IUJIOCKOCTb,
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 MPOCTPAHCTBE: MAPAJUIEIbHBIE MPSMBIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSIMBIX; MTAPaUIEIbHOCTh MPSAMON U IJIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMA CTOPOHAMH; YTOJ MEXAy MpPSAMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  IUIOCKOCTEM:  NapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNibHbIX TIockocTed. IlpocTeiimne mpocTpaHCTBEHHbIE (UTYyphl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjiesenurne; MoCTpOeHUEe CeYSHHIA.

[lepneHAUKYJISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIECHANKYISIPHBIE TPSIMbIE
B IIPOCTPAHCTBE, IPSMBIE MapajulesIbHbIE U IEPIEHAUKYISIPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYJSIPHOCTA IPSMOW M IUIOCKOCTH, TeOpema O MpsSAMOM
NEPIECHAUKYISPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKIY IPSAMOU U
IUIOCKOCTBIO; JBYIPAHHBIM  yroj, JIMHEWHBIM YroJ JBYTPaHHOTO yIJIA.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
pPacCTOSIHHE OT MPSMOW 10 TUIOCKOCTH, TpPOEKIHs (UTYphl HAa TUIOCKOCTb.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK NEPIECHAMKYISIPHOCTH JIBYX
IockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTbl MHOI'OTPAaHHHKA,
BBIITYKJIBIE W HEBBINYKIbIE MHOIOTPAHHUKHK; pPa3BEPTKA MHOIOTPAHHUKA.
[Ipu3sma: n-yronpHas mNpu3Ma; IpaHX U OCHOBAHUS MPU3MBI; IIpsAMas H
HAaKJIOHHasT  IpU3Mbl; OOKOBas W  IOJHAs  IOBEPXHOCTb  IPHU3MBI.
[Tapamnenenunen, mNpPSAMOYTOJIBHBIM —TMapajUlelieMNE] W €ro CBOMCTBA.
[Tupamuga: nN-yronpHas MUpaMuaa, TPAaHA U OCHOBAaHUE TMUPAMHUJIBI; OOKOBas U
MOJHAsg NOBEPXHOCTh NHUPAMHbI, IPAaBUJIbHAs W YCEUEHHas NUpaMuaa.
OnemMeHThl Npu3Mbl U nUpaMmuiabl. [IpaBUIbHBIE MHOTOIPDAaHHHUKHW: TMOHATHE
MPaBUJIBHOIO MHOTOTPAaHHUKA; MpPaBUWJIbHASA MPU3MA U MPABWIbHAS NMUPAMUJIA;
MpaBWIbHAS TPEYroJibHAs MHpaMuia W TPABWIBHBIA  TETpadap; KyoO.
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,
IIPAaBUJIBHBIX 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 TMOBEPXHOCTU MPABHIBHOW MHHUPAMMIBI,
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,  OOpasywoIIue  IUIMHIPUYECKOU
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. KoOHyC: OCHOBaHME U BEpIIUHA,
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 pacmnonoxkenue cdeppl M IIOCKOCTH; 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 TTOT0OHBIX TEJL.



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
BEKTOpPOB. YMHOXXEHHME BEKTOpa Ha 4uCiO. Pa3iokeHue 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 KOOpJIMHATaX. YToJl MeXAy BekTopamu. CKaIApHOE NPOU3BEIICHHE
BEKTOPOB. BbluucieHue yriaoB MeXAy MNOpSAMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ ITPU PEIIEHUU T€OMETPUUECKUX 3a]1a4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pEe3yJbTaThl OCBOCHUSI MPOTPAMMbl Y4eOHOro TmpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKONW TMMO3UIMU  OOydYaromierocss Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIEeCTBa, MPE/ICTaBICHUEM
0O MaTeMaTH4YEeCKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, MPOIEAYp TPaKJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl M TIp.),
YMEHUEM B3aUMOJICHCTBOBATh C COIMAILHBIMA MHCTUTYTAMHU B COOTBETCTBUHM C
uX (QYHKIIUSAMU U Ha3HAYCHHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

chOPMUPOBAHHOCTHIO  POCCHUMCKONM  TPaXKIAHCKOW  UIECHTUYHOCTH,
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 BOCTIMTAHUS:

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
YCTOWYHUBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM OTHOIICHUEM K MUPY, BKIIOUas ICTETUKY MAaTEMaTUYECKHUX

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

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTBIO yMEHHUS MPUMEHATh MaTeMaTHYECKUE 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
COBEPIICHCTBOBAHUS, pu 3aHATHAX CIIOPTHBHO-03/I0POBHUTEIIHHOM
NEATCITbHOCTHIO.

TpynoBoe BocniuTaHue:



TOTOBHOCTBIO K TPYZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0US; HHTEPECOM K
paznuuHbIM  cPepaM  NPo(EeCCHOHANBHOW  NIEATENbHOCTH, CBSI3aHHBIM C
MaTeMaTUKON U €€ MPUIOKEHUSIMH, YMEHHEM COBEPIIATh 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 PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKOW HAIIPaBIEHHOCTH.

JKOJI0rHYecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTMUECKOW KYJIbTYPhl, TOHUMAHUEM BIUSHUS
COLIMAJIbHO-DPKOHOMMUYECKUX  MPOLIECCOB Ha COCTOSHUE MPUPOJHON U
COLIMAJIBHOM CpeJlbl, OCO3HAHMEM TIJIOOAJIBHOIO XapakTepa 3KOJOTHMYECKHUX
npo0OsieM; OpUEHTaluued Ha TMpPUMEHEHHWE MaTeMaTUYeCKUX 3HaHUM 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 YpPOBHIO Da3BUTHS HayKd 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 OCYHIECTBJISTH MPOCKTHYIO U  HCCIEIOBATEIBCKYIO
NEeSTENBHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIC pe3yJIbTaThl OCBOCHUS MPOrPaMMBbl y4eOHOTO TIpeaMeTa
«MaTtemaTuka» XapaKTePU3YIOTCA OBJIaJICHUEM YHUBEPCATbLHBIMU
NO3HAGAMEbHBIMU  OCUCMBUAMY, VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEPCAIbHbIMU Pe2YTIAIMUBHIMU OetUCBUAMU.

1)  Vuueepcanvnvie no3znasamenvHvle Oelicmeus, 0becnevusarom
Gdopmuposanue 0A3068bIX KOSHUMUBHBIX NPOYECCO8 00YUarOWUXCcs (0C80eHUe
Memoo0o8  NO3HAHUA — OKpYJcanwezo Mupda;, NpuUMeHeHue  102UYeCKUX,
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, KPUTEPHUH NMPOBOIUMOIO aHAJIN3A;

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  KpUTEPUM  JUIsL  BBISBJICGHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JIeNaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WUHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
OPOBOAUTH  CAMOCTOSITENIBHO  JOKAa3aTeIbCTBA  MAaTEMaTHYECKUX
yTBEpXKJIEeHUH  (MpsMble W OT  MPOTHUBHOTO),  BBICTpauMBaTh
aprymeHTaIuIo, OPUBOJIUTH  TNPUMEPHl M KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CY>KJIEHUS U BBIBOJIBL;

BbIOMpATh Croco0 pemreHus yd4eOHOH 3ajaun (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEIlICHUs, BbIOMpaTh Haubosee MOAXONAIIUNA C Y4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue AeMCTBUS:

UCIIOJIb30BaTh  BOINPOCHI  KaK  HMCCIICIOBATEIILCKUNA ~ MHCTPYMEHT
NO3HAHUsA; (GOPMYIMPOBATh BONPOCH], (PHUKCUPYIOIINE MPOTHBOPEUHE,
po0JIeMy, YCTaHABIMBAThL HICKOMOE | JIAaHHOE, (POPMHPOBAThH THIIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3MIIMIO, MHCHHUE;

IPOBOAUTh  CAMOCTOSITCIIBHO  CIUIAHMPOBAaHHBIH  JKCIICPUMEHT,
UCCIICIOBAHNUE II0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYECKOTrO
0o0beKTa, SBJCHUS, TMPOIECCa, BBIABICHUIO 3aBHCHMOCTCH MEXKIY
00BbEKTaMH, SBICHUSMH, IPOIECCAMM;

CaMOCTOSITEILHO  (OPMYIHUpPOBATH OOOOIMICHWS W  BBIBOJBI IO
pe3yibTaTaM IMPOBEAEHHOTO HAOJIOICHMS, MCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O0OOIICHUH;
IIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOIECCa, a TAaK)KE BBIJBHTaTh
IPEATIONIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISBJIATH ACUIIMTH HHPOPMAIIUH, JTAHHBIX, HEOOXOIUMBIX JIJISi 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;



CTPYKTYpPUpPOBaTh HH(OpMALUIO, MPEACTABIATH €€ B Pa3IMYHBIX
(dopMax, WILTIOCTPUPOBATH IPaUUECKU;

OLICHMBATh  HAAE&KHOCTh  MHPOPMALMM MO  CAMOCTOSITENIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKamuGHble Oelicmesus, 00ecneyusarom

cGhoOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00)UAIOUJUXCS.
Oo0menue:

BOCIPUHMMATh U (OPMYIUPOBATh CYXJAECHHUS B COOTBETCTBHM C
YCIOBUSMHM M LIEJSIMH OOIICHMS; SICHO, TOYHO, I'PAaMOTHO BBIpaXaTh
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 PEIIEHUS; CONOCTAaBISATh CBOU CYXACHUS C CYKICHHUIMU
JIpYruX YYacTHUKOB JMaliora, OoOHapyXMBaThb paziiMyMe U CXOJICTBO
NO3UIUH; B KOppeKTHOU ¢dopme (HopMyIupoBaTh pa3HOIIIACHUs, CBOU
BO3paKCHMUS;

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

CoTpyaHu4ecTBO:

3)

NMOHMMATh W  HCIOJB30BaTh  NPEUMYIIECTBA  KOMAaHJAHOM U
WHJIMBHUIYaJbHONH pabOTHl MpU pelieHnHd Y4eOHBIX 3ajad; MPUHUMATh
IeJb COBMECTHOW  J€ATENbHOCTH, IUIAHUPOBATh  OPTraHU3AIHIO
COBMECTHOM pPabOThI, pacupeneisTh BUABI padOT, JOTOBAPUBATHCS,
o0CyXaaTh TMpoIecC H Pe3yabpraT padoThl; 0000mAaTh MHEHHS
HECKOJBbKHUX JIOJICH;
y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIaeHus, OOMEH
MHEHUH, «MO3TOBBIE INTYPMBI» W WHBIC); BBINOIHATH CBOIO 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 YCNAHOBOK U HCUZHEHHBIX HABBIKOB IUYHOCMU .
CaMoopraHmaunﬂ:



e COCTaBJIATH IUIaH, aJTOPUTM PELIEHUS 3a/1a4u, BEIOUpATh CIOCO0
pelIeHus ¢ YYETOM UMEIOIIMXCS 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; BIAJETh CHOCO0aMU CaMOINPOBEPKH, CaMOKOHTPOJIS
polecca U pe3ysibTaTa peLIeHUs] MaTeMAaTHYECKON 3a/1a4H;

e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU pPELICHUH
3a7]a4d, BHOCUTb KOPPEKTHUBBI B JEATCIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENbCTB, ~ JAHHBIX, HAWJEHHBIX  OMIMUOOK,  BBISBJIECHHBIX
TPYAHOCTEN;

e OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIH U YCIOBUSAM, OOBSCHATH
IIPUYUHBI TOCTHKEHUS WU HENOCTUKEHHUS PE3yJIbTATOB JIESITEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KITIACC

OnepupoBaTh NOHATHAMU: TOYKA, NPsAMasi, INIOCKOCTb.

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

OnepupoBaTh MOHATHUSIMU: MAPAUICIBHOCTh U MEPIEHANKYISIPHOCTh
MPAMBIX U TIOCKOCTEMN.

KnaccudunmpoBath B3auMHOE pacloNOXKEHUE MPSMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATHUSMU: JBYTPAHHBINA yroji, rpaHd JBYI'PAHHOrO Yria,
pedpo IBYTpaHHOTO YIJIa; TUHEHHBIM yroyl ABYTPaHHOTO yIiia; TpajycHas Mepa
JIBYIPAaHHOIO yTJIa.

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

Pacnio3naBaTh OCHOBHBIE BHJbl MHOTOIPAHHUKOB (MHUpamMuia; IMpU3Ma,
MPSIMOYTOJIbHBIN Mapajuiesienunes, Kyo).

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.

OOBICHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METOJI CIE0B.

Ctpoutrb ceueHHUs MHOTOTPAaHHUKOB METOAOM CJIEJIOB, BBINOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BHU]
CBEpXy, COOKY, CHU3Y.

Pematp 3a1aun Ha HaXOXKIEHUE F€OMETPUUYECKUX BEIMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHbIE aHAJTUTUYECKUE METObI IPU PELICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHE PACCTOSHUN MEXITy
JIBYMsl TOYKaMH, OT TOYKM JO NPSIMOW, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3aaun Ha HaXOXKJIEHUE F€OMETPUUYECKUX BEJIMYMH MO oOpa3uam
WIH aIrOpUTMaM, IPUMEHSSI U3BECTHBIE aHATUTUYECKUE METObI IPU PEIICHUU
CTaHJAPTHBIX MaTEMaTHYECKHX 3a/Jad Ha BBIYUCICHHUE YIJIOB MEXKIY
CKPEIIMBAIONIUMUCA TPSMBIMH, MEXAY HPSIMOM M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsate 00BEMBI M IJIOMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3Ma, nupaMpga) ¢ HOpUMEHEHHEM (OpMyJl; BBIYUCIATH COOTHOIICHUS
MEX]Ty MJIOLAAsIMU TOBEPXHOCTEN, 00BEMaMH MOA0OHBIX MHOTOI'PAaHHUKOB.

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

W3Bnekarp, npeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HHPOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypaX, IPEICTABICHHYIO Ha YepTekKax
U PUCYHKaX.

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

[IpruMeHAT, NOpOCTEMIINE MPOrpaMMHBIE CPEACTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTH IPUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
’KU3HHU, PACIO3HABATh IIPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpyMeHsATh NOJy4eHHBIE 3HAHMS HA MPAKTHKE: aHAJIU3UPOBATh PEAIbHbIE
CUTyallUH WU TNPUMEHATh HM3YyYEHHBIE IOHSTHS B IPOLIECCE IOUCKA PEUICHUS
MaTeMaTUYeCKu CQOPMYITUPOBAHHOW MPOOJIEMBbI, MOJAEIHUPOBATH peabHbIC
CUTyallUl Ha A3bIKE TIE€OMETPHM, HCCIENI0BaTh IMOCTPOCHHBIE MOJEIU C
HCITOJIb30BAaHUEM T€OMETPUYECKUX TMOHIATHI M TEOpeM, amnmapara ajireOpsl;
pemarb NpakTUYECKHUE 3aJadM, CBA3AHHBIE C HAXOXKJIECHHEM I'€OMETPUYECKUX
BEJIMYMH.



11 KVIACC

OnepupoBaTh MOHATUSMH: IHJIMHIPUYECKAs MOBEPXHOCTh, 00pa3yronue
MWIMHAPUICCKON  MMOBEPXHOCTH, ITWIMHAP; KOHUYECKash IOBEPXHOCTD,
o0pa3yromire KOHHIeCKOH TOBEPXHOCTH, KOHYC; chepudecKkasi HOBEPXHOCTb.

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 CIIOH, OCHOBAHHWE IIAPOBOTO CIJIOS, BBICOTA
IIApOBOTO CJIOST; IIAPOBOU CEKTOP.

Bbrauciare 00bEMBI M IUIONIAJAM TMOBEPXHOCTEH TENI  BpallcHHS,
reOMETPUYCCKUX TN C MPUMEHEHUEM (OPMYIL.

OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHMK, BIHCAHHBIA B cdepy u
ONMCAaHHBIA OKOJIO cdepbl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIIICHHS.

Bbryucisats COOTHOLIEHUST MEXAY IJIOMIAIMU TOBEPXHOCTEN U 00BEMaMuU
MOA00HBIX TEIL.

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

BobimoniHATh  (BBIHOCHBIE) IUIOCKHE YEpPTEeKU M3 PUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHH3Y; CTPOUThH CEUCHUS TEJI BpaIllCHUS.

W3BnekaTh, HMHTEPIPETUPOBATH W MPeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKax
U PUCYHKaX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbImoHATE  ACHCTBUSL CIIOKEHHMSI BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOpa Ha YHCIO, OOBSACHATh, KAKHUMHU CBOMCTBAMHU OHH
o0anaor.

[TpumeHsATh TpaBUIIO MApaJIEICTUIIEAA.

OnepupoBaTh MOHATUSIMH: JEKAPTOBBI KOOPJAWHATHI B TPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ
MEXIY BEKTOPaMH, CKaJIPHOE TPOU3BEJECHUE BEKTOPOB, KOJUTMHEApHBIE W
KOMITJITAHAPHBIE BEKTOPHI.

HaxomuTe cymMmMy BEKTOPOB M TPOM3BEICHHE BEKTOpAa Ha YHUCIO, yroOJ
MEXIy BEKTOpaMH, CKaJISIPHOE MPOM3BEIICHNE, PACKIAIbIBATh BEKTOP MO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.



3amaBaTh IJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHMHAT.

[IpumensaTs reoMerpuueckue (akTbl I PEHICHUS CTEPEOMETPUYECKHUX
3a1a4, MPEANOJIAralolIMX HECKOJBKO IIaroB pPEIICHUs, €CId YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

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

Pemlate 3amaum Ha JOKa3aTENbCTBO MATEMATUYECKUX OTHOIIEHUN U
HaX0XJCHHUE TEOMETPUYECKMX BEIMYMH MO oOpa3laM WIM aJropuTMam,
IPUMEHSAS] U3BECTHBIE METOABl NMPU PELIEHWH CTAaHAAPTHBIX MAaTeMaTHYECKHUX
3a/1au.

[IpuMeHsATP mOpocTEWIIME MPOTPAMMHBIE CpPEICTBA W DJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBoaMTE TpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U
KU3HM, pACIIO3HABATH MPOSABIECHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAJIbHBIE
CUTyallud U TNPUMEHATH H3YYCHHBIE NMOHATHSA B IPOLIECCE IMOUCKA PEIICHUS
MaTEMaTU4YEeCKH CHOPMYITUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH peallbHbIE
CUTyallud Ha S3bIKE T'E€OMETPUHU, HCCIECAOBATh IIOCTPOCHHBIE MOJACIU C
UCMOJIb30BaHUEM TI'E€OMETPUYECKUX IOHATUH W TEOpeM, almapara aireopsl;
pemars MPaKTUYECKUE 3a7a4yM, CBSA3aHHBIE C HAXOXXICHHEM I€OMETPUYECKUX
BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
u/n NpOrpaMMEI Beero Kourposnbueie | IlpakTuueckue (uu¢pposrwie)
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
bubmmoreka [{OK
. Baenerte B crepeomeTpiio 10 0 0 https://m.edso0.ru/1c209e37
2 [Ipsimble W TIIOCKOCTH B TPOCTPAHCTBE. 12 1 0 bubnuotexa [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepnenuKyIApHOCTH MIPSAMBIX u 12 0 0 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6moreka [IOK
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 0 https://m.eds00.ru/1c209637
bu6mmoreka [IOK
S Muororpanmuky 1 1 0 https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
6 OOBEMEI MHOTOTaHHHKOB ; 1 0 https://m.edsoo.ru/1c209e37
. bu6mmoreka [JOK
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 0 https://m.edsoo.ru/1c209e37
OBILEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrtpoiasbubie | IlpakTHyeckue (un¢poBbie)
NMPOrpaMMbl Bcero
paboThI padoThl o0pa3oBaTe/IbHbIE
pecypcsl
bubmmoreka [{OK
12
! Tena Bpateris https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
1
2 OOnEub e > https://m.edsoo.ru/1c209e37
bu6moreka [IOK
B 1 1
3 €KTOPbI U KOOPJIMHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpEHME, 00o0011eHme, 7 1 bubnuoreka [JOK
cUCTEeMaTH3anus 3HaHUI https://m.edsoo0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 10 34 3 0
I[TPOI'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC

No KosmnuecTBo yacos DJIeKTPOHHbIE

11/_11 Tema ypoka Beero Kourpoububie | IlpakTHyeckue nsg‘?:}?nﬂ uupposbie

padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypcsbl

OcHoBHbIE TTOHSTHS
CTEPEOMETPUN: TOYKa, MpsAMasd,
MIJIOCKOCTH, MPOCTPAHCTBRO.

1 Hpasrra M300paxeHus Ha 1 https://m.edso0.ru/14467518
pUCYHKaxX: M300paKeHus
IIJIOCKOCTEM, MapajuIeIbHbIX
NpsIMBIX ~ (OTPE3KOB),  CEPEIUHBI
oTpe3Ka
TloustTus: MepEeCeKaAoIINeCs

2 IUIOCKOCTH, MePECEKAIOIIHNECS 1 https://m.edsoo.ru/9f4eae31
npsiMasi ¥ IJI0CKOCTh
TloustTus: MepeCeKaoIInecs

3 IUIOCKOCTH, MePECEKAIOIIHUECS 1 https://m.edsoo.ru/ae56ad45
npsiMasi ¥ IIIOCKOCTh
3HAaKOMCTBO C MHOTOIPaHHUKAMH,

4 M300paCHHC MHOTOIPAHHHKOB Ha 1 https://m.edsoo.ru/58a8729%
PUCYHKAaX, Ha  MPOEKIUOHHBIX
yepTexax
Havaneubie cBemeHuss o kyde u

5 [PAMITAE, — HX  paspeprit M 1 https://m.edsoo.ru/c4373c37
MOJIEJIN. CeueHnus
MHOTOTPaHHUKOB

6 HavambHete - caezieHus ° Kyoe u 1 https://m.edsoo.ru/bbc413dc
nupaMujie, UX pa3BEPTKU U



https://m.edsoo.ru/14467518
https://m.edsoo.ru/9f4eae31
https://m.edsoo.ru/ae56ad45
https://m.edsoo.ru/58a8729a
https://m.edsoo.ru/c4373c37
https://m.edsoo.ru/bbc413dc

MOJEIIN. Ceuenug
MHOTOTPaHHUKOB

Ilonatue 00 aKCHOMATUYECKOM

7 TI0CTPOCHNH CTEePEOMETPHH: https://m.edsoo.ru/9cfc3faf
AKCHOMBI CTCPEOMETPUU 51
CJICOCTBUA N3 HUX
IlousitTme 00 aKCHMOMAaTHYECKOM

8 TIOCTPOCHNH CTEPEOMETPHH: https://m.edsoo.ru/da5bd46b
AKCHOMBI CTEPEOMETPUU 51
CJICOCTBUA N3 HUX
IlousiTme 006 aKCHMOMATHYECKOM

9 TIOCTPOCHUH CTEpPEOMETPHH: https://m.edso0.ru/c2e97ba?
AKCHOMBI CTePEOMETPUH 51
CJICACTBUA U3 HUX
Ilouatne 00 aKCHOMATHYECKOM

10 TOCTPOCHHH CTCPCOMCTPHH. https://m.edsoo.ru/lac7f137
AKCHOMBI CTEpPEOMETPUH n
CIEICTBUS U3 HUX
B3anMHOe pacrosiokeHue mpsMbIX

11 B MPOCTPAHCTBE. MEPECCKAIOLIMCCA, https://m.edsoo.ru/2afalf36
napajuieIbHbIe u
CKPEIIUBAIOIIHNECS TIPSIMbIC
[TapamiensHOCTD MIPSMBIX u
IJIOCKOCTEH B TPOCTPAHCTRBE:

12 napajuieJabHble MpSMBIE B https://m.edso0.ru/1977a523
MPOCTPAHCTBE; napajuieIbHOCTh
TPEX MPSIMBIX
[TapannensHOCTD MPSIMBIX 5

13 TIoCKOCTE B TIPOCTPAHCTBE: https://m.edso00.ru/aa6f3833

[TapamiensHOCTB IpsAMON u
IIJIOCKOCTH



https://m.edsoo.ru/9cfc3f4f
https://m.edsoo.ru/da5bd46b
https://m.edsoo.ru/c2e97ba7
https://m.edsoo.ru/1ac7f137
https://m.edsoo.ru/2afa1f36
https://m.edsoo.ru/1977a523
https://m.edsoo.ru/aa6f3833

Vsl c COHAIPABIICHHBIMU

14 https://m.edso0.ru/a78748f6
CTOPOHAMH

15 VIO - MOy IpAMBIMH B https://m.edsoo.ru/7ea636be
MIPOCTPAHCTBE

16 VIO MGl IpAMBIMHM B https://m.edsoo.ru/aa7a8f5c
MIPOCTPAHCTBE

17 Hapanrennocts [IOCKOCTEH: https://m.eds00.ru/26631b26
MapajuIeIbHbIC MIIOCKOCTH

18 Croiictsa . MTapaiLIeTILHBIX https://m.edsoo.ru/34d5b9ec
TJIOCKOCTEH
[Ipocreiimme  TPOCTPaHCTBEHHBIC

19 ¢burypsl Ha IJIOCKOCTU: TETPa’dp, https://m.edsoo.ru/e9badc7d
Ky0, mapaJuienenunes

20 [TocTpoenune ceuenuit https://m.edso0.ru/653b13cb

21 [TocTpoenune ceueHuit https://m.edsoo.ru/72ece97d
KontponpHast pabora 1o Teme

22 Hpameie  m mjockoctd B https://m.edsoo.ru/f6438b9b
npoctpaHctBe.  [lapamnensHOCTh
MPSAMBIX U IJIOCKOCTEH"
[lepieHAMKYASAPHOCTh MHPAMON U

23 IJIOCKOCTH:  TePIEHIUKYIISIPHBIE https://m.edsoo.ru/a714f338
MpsIMbIE B IPOCTPAHCTBE

24 Hpsmere 1TapajlICIbHbIC 1 https://m.edsoo.ru/e44f4d53
MIEePIEeHIUKYISPHBIE K MIIOCKOCTH

25 Hpsmere 1TapayLICIbHbIC 1 https://m.edsoo.ru/25c8fdd8
MEPIEeHIUKYISIPHBIC K IMJIOCKOCTH

26 HpmHﬁK TCPHCHAKYIAPHOCTH https://m.edsoo.ru/f28e19f5
MPSIMOM U TIIIOCKOCTH

27 Hpusnax TEPHICHMKYTAPHOCTH https://m.edsoo.ru/32a7de6e

HpHMOﬁ " IJIOCKOCTH



https://m.edsoo.ru/a78748f6
https://m.edsoo.ru/7ea636be
https://m.edsoo.ru/aa7a8f5c
https://m.edsoo.ru/26631b26
https://m.edsoo.ru/34d5b9ec
https://m.edsoo.ru/e9ba9c7d
https://m.edsoo.ru/653b13cb
https://m.edsoo.ru/72ece97d
https://m.edsoo.ru/f6438b9b
https://m.edsoo.ru/a714f338
https://m.edsoo.ru/e44f4d53
https://m.edsoo.ru/25c8fdd8
https://m.edsoo.ru/f28e19f5
https://m.edsoo.ru/32a7de6e

Teopema 0 IpsAMOM

28 . https://m.edsoo.ru/4ea85ec3
HepHGHIII/IKy.]UIpHOI/I IIJIOCKOCTHU
Teopema 0 IpsAMOM _
29 HepICHMKYJPHOM IUI0CKOCTH https://m.edso0.ru/d9533342
30 Teopema N TpAMOi https://m.edso00.ru/1556888b
MEPIEHANKYISIPHOMN TJIOCKOCTH
[lepnengukyinssp ¥  HaKJIOHHBIE!
31 paccTodnue - OT - TOoUKM 10 https://m.eds00.ru/3bb9d2b9
IIJIOCKOCTH, PACCTOSIHUE OT MPAMOM — '
IO TJIOCKOCTHU
[lepnengukynssp ¥  HaKJIOHHBIE!
32 PaccToAHNE oT TOTKH A0 https://m.edso00.ru/6fa81822
IIJIOCKOCTH, PACCTOSIHUE OT MPAMOM — '
IO TJIOCKOCTH
[lepnengukynssp ¥  HaKJIOHHBIE:
33 PacCTOAHHIC ot TOHKH A0 https://m.edsoo.ru/c456dcf7
IJTIOCKOCTH, PACCTOSIHUE OT MPAMOM T '
IO IUIOCKOCTH
[lepnenaukynssp ¥  HaKJIOHHBIE:
34 PaccToAHIC ot TOUKH o https://m.edsoo.ru/5ad7c883
IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM T '
IO IUIOCKOCTH
35 zg::;y H]]?)}IM(I)-II;'E) Zlciﬁiif(zii;m yrol https://m.edsoo.ru/5527feed
36 f:}flf;:;;’z ﬁig’ JTMHCHHBIM yroll https://m.edsoo.ru/6ce6ff8c
37 ?;y};rlﬁ;:;;’;ﬁ ﬁig’ JTHHCHHBI yToll https://m.edsoo.ru/1e7c28bf
38 TlepnienanKyIApHOCTH IIOCKOCTEH: https://m.eds00.ru/7895d29e

IIPU3HAK NEPIEHIUKYIIPHOCTU



https://m.edsoo.ru/4ea85ec3
https://m.edsoo.ru/d9533342
https://m.edsoo.ru/1556888b
https://m.edsoo.ru/3bb9d2b9
https://m.edsoo.ru/6fa81822
https://m.edsoo.ru/c456dcf7
https://m.edsoo.ru/5ad7c883
https://m.edsoo.ru/5527feed
https://m.edsoo.ru/6ce6ff8c
https://m.edsoo.ru/1e7c28bf
https://m.edsoo.ru/7895d29e

JIBYX IJIOCKOCTEM

39

[lepneHMKYISIPHOCTD IIOCKOCTEN:
IIpU3HAK MEPIEHIUKYIAPHOCTH
JIBYX TJIOCKOCTEM

https://m.edsoo.ru/7271c12f

40

[lepneHMKYISIPHOCTD IIOCKOCTEN:
IIpU3HAK MEPIEHIUKYIAPHOCTH
JIBYX TJIOCKOCTEM

https://m.edsoo.ru/5b6673a4

41

Teopema o0 TpE€X nepneHANKyIsIpax

https://m.edsoo.ru/8de5a9c7

42

Teopema o0 TpE€X nepneHANKyIIpax

https://m.edsoo.ru/cca2833d

43

Teopema o TpE€x mepneHANKYIIpax

https://m.edsoo.ru/22caf7be

44

KonTtponpHast pabota mo Temam
"[leprieHAUKYIAPHOCTh MNPSMBIX H
miockocten" u "Yruel  Mexnay
NPSAMBIMH U TJIOCKOCTAMU"

https://m.edsoo.ru/1b323f77

45

[Tonsitue MHOTOTPAaHHUKA,
OCHOBHbBIE AIIEMEHTHI
MHOTOTPaHHUKA,  BBINYKJIbIE U
HEBBITYKJIbIE MHOTOTPaHHUKU;
pa3BEépTKa MHOTOTPaHHHUKA

https://m.edsoo.ru/f12f4edd

46

[Ipuzma:  nN-yroiapHas  Mpu3Ma;
TPaHd W OCHOBaHUS TPU3MBIL;
mnpsiMasi M HAKJIOHHAsg MPU3MBL;
OOKOBasg ¥ TMOJHAs TOBEPXHOCTh
TIPU3MBI

https://m.edsoo.ru/d7ebd54e

47

[Mapannenenunen, NpsMOYTroJIbHBIN
napaJulesIenune] U ero CBoicTBa

https://m.edsoo.ru/f58ac2de

48

[Mupamupaa: N-yroibHas nupamuja,
ITpaHU U OCHOBAHHE MHPAMM[IBL;
O0oKOBasi M TMOJIHAs [OBEPXHOCTh
UPaMUIbI; IpaBUJIbHAS U

https://m.edso0.ru/36389a9b



https://m.edsoo.ru/7271c12f
https://m.edsoo.ru/5b6673a4
https://m.edsoo.ru/8de5a9c7
https://m.edsoo.ru/cca2833d
https://m.edsoo.ru/22caf7be
https://m.edsoo.ru/1b323f77
https://m.edsoo.ru/f12f4edd
https://m.edsoo.ru/d7ebd54e
https://m.edsoo.ru/f58ac2de
https://m.edsoo.ru/36389a9b

yced€HHas nupamua

[TpaBunbHBIC MHOTOTPaHHHKH:
MTOHSTHE MPaBUIILHOTO
MHOTOTPaHHUKA; MpaBUJIbHAS
49 Ipu3Ma M IPaBHIIbHAS MHUPAMHJIA; https://m.edsoo.ru/1ed67d9b
MpaBUJIbHAS TpeyroybHas
paMuIa " MIPABHIIBHBIH
TeTpa’p; Kyo
[IpenacraBnenne © IpaBUIIBHBIX
50 MHOTOIpaHHHUKAaX: OKTaxIp, https://m.edsoo.ru/e3a23c2c
JOJIEKa’Ip U UKOCAdP.
CumMmeTrpusi B NPOCTPAHCTBE:
CUMMETPHUS OTHOCHUTEIHHO TOYKH,
o1 MPAMOH,  TUIOCKOCTH.  ICMCHTEI https://m.edsoo.ru/bd46185f
CUMMETpPUHU B NUpaMuax,
napajuiefienuneaax, MpaBHIbHBIX
MHOTOTPaHHUKAX
Breruucnenune 3JIEMEHTOB
52 MHOT'OTPaHHUKOB: pEopa, https://m.edsoo.ru/3c28c528
JaroOHaJH, yIJibl
[Tnomane GOKOBOM MOBEPXHOCTH U
MOJHOM  TOBEPXHOCTH  MNPAMOU
53 MPU3MBI, ITUIONIAJh OCHOBaHHM, https://m.edsoo.ru/a5ed7546
TeopeMa 0 OOKOBOW MOBEPXHOCTH
MPSAMOU MPU3MBbI
[Tnomanas OOKOBOM MOBEPXHOCTU U
MMOBEPXHOCTHU MIPaBUIIbHOM
54 MUpaMUJIbl, TEOpEMa O IJIOIIAIU https://m.edso0.ru/a229cb6f
OOKOBOW MOBEPXHOCTU YCEUEHHOU
MU PAMH/IBI
55 KonTponpHas pabota mo Teme https://m.edsoo.ru/e84d9cef



https://m.edsoo.ru/1ed67d9b
https://m.edsoo.ru/e3a23c2c
https://m.edsoo.ru/bd46185f
https://m.edsoo.ru/3c28c528
https://m.edsoo.ru/a5ed7546
https://m.edsoo.ru/a229cb6f
https://m.edsoo.ru/e84d9cef

"MHororpaHHuKu"

56 [Tonsitrie 06 00BEME 1 https://m.edsoo.ru/1ba674d8
S7 OO0BEM TTUpPaMHUIBI 1 https://m.edsoo.ru/e63ch619
58 OO0BEM TUpPaMHUTBI 1 https://m.edsoo.ru/128cc5df
59 OO0BEM TUpaMHUTBI 1 https://m.edsoo.ru/3e45e6dd
60 O0BEM TUpPaMHUTBI 1 https://m.eds00.ru/39a416b6
61 OOBEM TTPU3MBI 1 https://m.edsoo.ru/a3bffb57
62 OOBEM TTPU3MBI 1 https://m.edsoo.ru/a6alb56c
63 OOBEM TTPU3MBI 1 https://m.edsoo.ru/6ffc8623
64 Fgg;g;ﬁfi?oror;ﬁzizm?, reme 1 https://m.edsoo.ru/1a826542
[ToBTOpEHwME, 000011IEHIE
65 encTeMaTh3aliA SHAHHH. 1 https://m.edso0.ru/63c1f766
[Toctpoenne CEUCHUI B
MHOTOTpaHHUKE
[ToBTOpEHME, 00001meHne
CHUCTEMaTHU3AIUS 3HAHHUH.
BrlunciieHue paccTOSAHUI: MEXIy
66 JIBYMSI TOYKaMH, OT TOYKH JIO 1 https://m.edsoo.ru/d219ddb9
MPSMOM, OT TOYKH JO IUIOCKOCTH,
MEXTY CKPEIIHUBAOIIUMHUCS
MPSMBIMH
67 Hroropas koHTpoJIbHAS paboTa 1 https://m.edsoo0.ru/1129561e
[ToBTOpEHME, 000011IEHNE
CHUCTEMaTU3AIUS 3HAHHUH.
Brruucnenue VIJIOB: MEXTy
68 CKpEIIBAIOIINMUCS MPSIMBIMU, 1 https://m.edsoo.ru/b44e7673

MEXAY MpsSMOH M IUIOCKOCTBIO,
JBYI'PAaHHBIX YIJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU



https://m.edsoo.ru/1ba674d8
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OBIIEE KOJIMYECTBO YACOB IIO

TIPOTPAMME 68




11 KJIACC

N KoJumnuecTBo yacos i DJIeKTPOHHbIE
o aTa
Tem K ndposbIie
u/n eMa ypoka Beero KonTpoabnsbie | IlpakTnueckue e — uudp
padoTsI padoThbI o0pa3oBaTejibHbIE
pecypchl
Cdepa wm map: ueHTp, paauyc,
1 JMaMeTp; TUIONIa[b IMOBEPXHOCTH 1 https://m.edsoo.ru/e6a58a2c
cdepbl
B3aumuoe pacrnonioxenue chepsl
2 1 THIOCKOCTH, KacateibHad 1 https://m.edsoo.ru/8a7eb42e
IJIOCKOCTh K cdepe; TIoNaab
cdepbl
)51
3 300paxenue Cheprl, mapa Ha 1 https://m.edsoo.ru/fle6a34a
mwrockocTu. CeueHus mapa
[HunuHapudeckass TMMOBEPXHOCT,
4 00pasylomme  IHIMHAPHIECKOH 1 https://m.edsoo.ru/2d2dfe52
TTOBEPXHOCTH, 0oChb
IAJTHHIPUIECKON MTOBEPXHOCTH
Hunuuap: ocHOBaHUS U OOKOBas
5 TOBEPXHOCTD, o6pa§yfoma;1 1 ock, 1 https://m.edsoo.ru/fcf68351
IUIOIAas OOKOBOM M IIOJHOM
MMOBEPXHOCTHU
N3obpaxenne  1uiauHIpa  Ha
IUIOCKOCTH. Pa3BépTka muImHIapa.
6 Ceuenms I_[I/IJ'II:IHI[pa (mockocTio, 1 https://m.edsoo.ru/666ebad5
napajuieIbHON AN
MePIEeHIUKYIAPHOMI ocH
WIHH]IPA)
7 Konuyeckas TOBEPXHOCTD, 1 https://m.edso00.ru/f91757b4

oOpazymomiue KOHUYECKOU



https://m.edsoo.ru/e6a58a2c
https://m.edsoo.ru/8a7eb42e
https://m.edsoo.ru/f1e6a34a
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IIOBEPXHOCTH, OCb H BEpIIMHA
KOHMYECKOW MOBEPXHOCTH

Konyc: ocHoBaHue M BepuIMHa,
oOpa3ymoias ¥ O0Chb, IUIONIA/b
OOKOBOM U MOJIHOW MOBEPXHOCTH

https://m.edsoo.ru/fc7babab

VYceuéHHbIN KOHYC: 0oOpa3zyrolue
1 BBICOTA, OCHOBAHUA U OoKoBas
IIOBEPXHOCTh

https://m.edsoo.ru/a4bfccfd

10

N3o06paxenue KOHYcCa Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust KoHyca (IIOCKOCTBIO,
MapajyieIbHOM  OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXOAAIIEH yepes
BEPIIHHY)

https://m.edso0.ru/26c49378

11

KomOunamust Tenm BpamieHus W
MHOTOTPaHHUKOB

https://m.edsoo.ru/9cffd6f3

12

MHoOrorpaHHuK, OIMCAHHBIN
okosio cdepsl; chepa, BIUCAHHAS
B MHOTOTPAaHHMK HWJIM B TEIO
BpalllCHUS

https://m.edsoo.ru/52fe59c6

13

ITousarue 00 00béMe. OCHOBHEIE
CBOMCTBA 00BEMOB TEN

https://m.edsoo.ru/49a2fc48

14

O0BEM LMIMH]IPA, KOHYCA

https://m.edso0.ru/951324a7

15

O6bEM 11apa u mIomaas cQepsl

https://m.edso0.ru/3c663del

16

[TogoGHbIe Tena B MPOCTPAHCTBE.
CootHomuieHus MEeXIy
TUIOLIAIIMHU MOBEPXHOCTEH,
00BbEMaMu MOJJOOHBIX Tel

https://m.edsoo.ru/7a7c3f85

17

KonTponpsHast pabora mo Temam
"Tena Bpamenus" u "OObeMbl

https://m.edsoo.ru/17bb757¢e
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n

TCII

Bexrop Ha 1mIockocTM W B

18 https://m.eds00.ru/72669d66
IIPOCTPAHCTBE

19 Croxenne 1 BRIHTANIE https://m.edsoo.ru/11blcc5e
BEKTOPOB

20 YMHOXEHHE BEKTOpa HA YUCIIO https://m.edsoo.ru/ec1f9d28
Pasnoxxenne BekTopa 1O TpEM

21 HEKOMIJIaHAPHBIM BEKTOPAM. https://m.edso0.ru/81213f3b
[IpaBuio napamienenumnena
Pemenne 3amad, CBA3aHHBIX C

22 MIPUMEHEHUEM MpaBWJ JEHCTBUI https://m.edsoo.ru/ca866867
C BEKTOpaMu
KoopanHaTHO-BEKTOPHBI METOJ

23 MPU  PEUICHUU TEeOMETPHUUCCKHUX https://m.edsoo.ru/1de2f88a
3a1a4
[IpsimoyronsHast cucrema
KOOpAMHAT B  IPOCTPAHCTBE.

24 Koopaunatst BEKTOpa. https://m.edsoo0.ru/75b68f61
[Ipocreitmme 3a7a4u B
KOOpAMHATAX
VYron MEXKIY BEKTOPAMH.

25 CkansipHoe MIPOU3BEICHUE https://m.edsoo.ru/d5226d23
BEKTOPOB

26 Bbruncnenne — yrios - mexy https://m.edsoo.ru/6b228fce
MPSIMBIMU U TJIOCKOCTSIMHU
KoutponpHast pabGotra mo Teme

27 "BekTOoppl M  KOOpAMHATHI B https://m.edso0.ru/373492c3
mpocTpaHcTae”

28 [osropemie,  obobmenue  u https://m.edsoo.ru/339a84dd

CUCTCMaTu3alus 3HAHUIM.
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https://m.edsoo.ru/ca866867
https://m.edsoo.ru/1de2f88a
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https://m.edsoo.ru/d5226d23
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https://m.edsoo.ru/339a84dd

OcHoBHBIE  GUTYpBl,  (aKTHI,
TEOPEMBI Kypca IUIaHUMETPHH

[ToBTOpenue, 0000mEeHNE U
cucTeMaTu3alus 3HAHUH.

29 1 https://m.edsoo.ru/71d2d412
OcHoBHBIE  GUTYpBI,  (aKTHI,
TEOPEMBI Kypca TNIaHUMETPUH
[ToBTOpenue, oOoOmeHHE W
30 CHCTEMATH3AINA SHAHWA. 3ajiadm 1 https://m.edsoo.ru/1bc556df
IIaHUMETPUHU u METOAbI ux
peleHns
[ToBTOopenue, oOoOmeHue
31 CHCTCMATH3ANUs 3HAHMH. 3a1an 1 https://m.edsoo.ru/117a7f57
IIaHUMETPUHU u METOAbI nux
peleHns
[ToBTOpEHwUE, 000011IEHIE u
32 cncTeMaThsatiA SHAHIH, 1 https://m.edsoo0.ru/95e5e946
OcHoBHble  (urypbl,  (axThI,
TEOPEMBI Kypca CTepEOMETPUH
33 Hrorosas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/a66a7dc2
34 Hostopene, 0606mueHHe 1 1 https://m.edsoo.ru/ff93611f
crCcTeMaTH3aIlHsI 3HAHUH
OBUIEE KOJIMYECTBO YACOB IIO 34

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

1. Maremaruka: anreOpa © Hayaja MaTeMaTUYECKOrO aHalu3a,
reomeTpusi. AnreOpa W Havajla MaTemMatuyeckoro anamusza. 10—-11 xmacc.

AmumoB HI.A., Komssrun IO.M., Tkaueea M.B. mu ap. — M: AO
«IIpocsemenuey, 2025.
2.  Maremaruka: anreOpa W Havaja MaTEMaTHYECKOTO aHAJIM3a,

reomerpus. ['eomerpus. 10-11 xknacc. Aranacan JI.C., Bbyry3zoB B.®D.,
Kanomres C.b. u ap. — M.: AO «IIpocemenuey, 2023.

3. l'eometpusi: 7-9 kiaccel: 6a30BbIl ypoBeHb: yueOHuk / JI.C. AtanacsH,
B.®. byryszos, C.b. Kamommer u gp. — 1l4-e wusm., mnepepad. — M.:
AO «lIIpocsenienne», 2023.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

I'eomeTpus: 7-9 kmaccel: 6a30BbIi ypoBeHb: yueOHuk / JI. C. ATtanacss,
B.®. byryszo, C.b. Kamommer u gp. — 1l4-e wusm., mnepepadb. — M.:
«IIpocemenue», 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPChHI U PECYPCBI CETHU
NHTEPHET

HTTPS://RESH.EDU.RU/
HTTPS://SKYSMART.RU
HTTPS://WWW.YAKLASS.RU/
HTTPS://UCHI.RU



