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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHoro kypca «l'eomerpusi» 06a30BOTO YpOBHS st
oOyuarormuxest 10 —11 kmaccoB paspaborana Ha ocHOBe DemepaabHOTO
rOCy/IapCTBEHHOTO 00Pa30BaTENBFHOTO CTAHIapTa CPETHEr0 00IIero 00pa3oBaHusl, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, IPEIBABIIEMbIX K MATEMATHUECKOMY
o0pa30BaHUIO, U TPAAMIINN POCCUICKOTO 0Opa3oBaHus. Peammsarus mporpaMMbl
oOecIieuynBaeT OBJIAJICHUE KIIOUEBBIMU KOMIETEHIIUSIMU, COCTABIISIONIMMHU OCHOBY
JUISL  CaMOpPa3BUTHUS W HENPEPBHIBHOTO  00pa3oBaHUsA,  IEJIOCTHOCTH
OOIIEKYIbTYPHOTO, JIMYHOCTHOTO ¥ TO3HABAaTEJIbHOTO PAa3BUTUS JIMYHOCTH
o0yyJarommxcs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TE€OMETPUM HAa YPOBHE CpPEIHEro OOLIEro
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBIO METANpeIMETHBIX U
NPEeIMETHBIX Pe3yJbTaTOB OOyUEHHs TeOMETPUU B HAMPABICHUH JIMYHOCTHOTO
pa3BuTHs oOydaromuxcs, (HopMUpOBaHUS (PYHKIIMOHAIBHOW MaTEeMaTUYeCKON
TPaMOTHOCTH, U3YUCHHUS APYTUX y4eOHBIX AUCIMIUTUH. Pa3Butne y oOyuarommxcs
IPABWIBHBIX MPEJICTaBICHUA O CYHIIHOCTH U IPOUCXOXKIECHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOLIEHUH PEATbHOTO W HJCAIBHOIO, XapaKTepe OTpPaXKEeHHs
MaTeMaTHYECKOW HAYKOM SIBJIEHUU U IPOLIECCOB PEATBHOTO MUPA, MECTE TEOMETPUU
B CUCTEME HAayK U POJIM MaTeMaTH4YE€CKOr0 MOJICTMPOBAaHUS B HAYYHOM MO3HAHUU U
B [IPaKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUaIlIUXCS, a
TaK)K€ KAayeCTB MBIIUICHHUS, HEOOXOAUMBIX [UIsl aJanTalud B COBPEMEHHOM
o01iecTBe.

['eomeTpus siBisieTcss OHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXKHOCTh M3YUYECHMS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormdeckoe MbIlIeHHE, (OPMUPYEMOE MPU H3YYEHHH OO0YYaroIIMMHUCS
MOHSITUWHBIX OCHOB TEOMETPHUH U MOCTPOCHHUH IIETIOYKH JIOTUYECKUX YTBEPKICHHI
B XOJE peIIECHUS TEeOMETPUUYECKUX 3a]ad, YMEHHE BBIJIBUTaTh WU OIPOBEPraTh
TUIOTE3bl  HEMOCPEACTBEHHO  HUCHOJB3YKOTCS ~ MpPU  PELIEHUH  3a]ad
€CTECTBEHHOHAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHHe OpUEHTUPOBATHCSA B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JIACTAX AEATENbHOCTH 4denoBeka. OpueHTalMsl YeJIOBEKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro CoLMaabHOro ObITusA, (opma



OTPaXEHHUSI OKPYXAIOIIEr0 MHpa, YCJIOBHE YCIHEIIHOTO MO3HAHHUS M aKTUBHOTO
npeoOpa3oBaHus  JIEUCTBUTENBHOCTU.  OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamu 00bEIUHSET pa3HbIe BUIbI YIEOHOH U TPYAOBOM NEATEIbHOCTH, SIBISETCS
OJIHUM H3 TPO(PECCHOHATBHO Ba)XXHBIX KayecTB, IOJITOMY aKTyallbHa 3ajada
dopMupoBaHus y  OOy4alOUIMXCS MPOCTPAHCTBEHHOTO  MBIIUICHUS  KakK
Pa3HOBHJIHOCTH OOpa3HOrO0 MBILIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaNPaBICHUSIM.
[lenp ocBoeHMsI MporpaMmbl y4deOHOro Kypca «leomerpusi» Ha 0a30BOM
ypoBHE 0OyueHuss — o0mieo0pa3oBaTeIbHOE U OOHICKYJIBTYPHOE pa3BUTHE
oOy4aromuxcs yepe3 o0ecrneueHrne BO3MOKHOCTH MPUOOPETEHUSI U UCTIOIb30BAHUS
CUCTEMATUYECKUX TEOMETPUUCCKUX 3HAHUM U JCHCTBUM, CTIEU(PUIHBIX TEOMETPHH,
BO3MOXXHOCTH YCTICIIHOTO MPOJOJDKEHHUs] 00pa3oBaHUs MO CHEIHATBbHOCTSM, HE
CBSI3aHHBIM C MPUKIIAHBIM HCTIOJIB30BAHUEM T'€OMETPHH.
[IporpaMmMa 1o reomeTpuu Ha ©0a30BOM YPOBHE NpeaHA3HAYCHA Jis
OOyJaroIMXCcsl CpeIHEN MIKOJIBI, He WCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHHM
Ha ypOBHE OCHOBHOIro 001ero obpasoBanus. Takum oOpa3om, oOydaromiuecs Ha
©a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MaTEMAaTUIECKIE YMEHUS, CBSI3aHHBIE CO
celM(PUKON reOMEeTpUr U HeOOXOIUMBIE ISl )KM3HU B COBPEMEHHOM OOILECTBE.
Kpome 3T0r0, OHM NIMEIOT BO3MOXXHOCTh U3YUUTh T€OMETpHIO OoJiee TiIy0oKo, eciu
B JlaJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPHUYECKUX 3HAHUSIX B
poeCCUOHATIBHON JIEATEIIbHOCTH.
JlocTmkeHre 1Lead OCBOEHHUS MpOrpaMMbl  OOECIIEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX  3anad. [IpHOpUTETHBIMH 3aJadyaMd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:
- (opmupoBaHue mNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH
KYJBTYpPbI B OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOITIM MHPOM;

+ (opmMupoBaHue NpeACTABICHUS O MHOTOTPAHHUKAX U TEJIaX BPAIICHUS KaK
O BROKHEWIIUX MATEeMAaTHYECKUX MOJENSIX, TMO3BOJISIIONINX OMUCHIBATH H
U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,

« (opmupoBaHume yMeHHsS pacro3HaBaTh Ha YepPTEkKax, MOACISIX U B

peaIbHOM MHPE MHOTOTPAHHHMKH U TeJIa BpaIlCHUS;

+ OBJAJCHHE METOAAMH PEIICHUS 3a/Jad Ha TOCTPOCHUS HAa U300pa’KEHUSX

MIPOCTPAHCTBEHHBIX (PUTYD;
- (opmupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH MOHSTUSMU O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

- OBJAQJCHUE  aJNrOpUTMaMU  pEUIeHUS  OCHOBHBIX  THUIOB  3ajlay;

dbopMHUpoBaHUEe  yYMEHHUS MPOBOJUTH  HECJOXKHbBIE  JOKa3aTeJbHbIC



pacCyXICHUs B XOJ€ PELICHHUsSI CTEPEOMETPUUYECKMX 3a1a4 M 3a1ad C
IIPAKTUYECKUM COJIEPKAHUEM;

Pa3BUTHUE UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIOCOOHOCTEHN 00yUaromumxcs,
[I03HABATEJIbHOU AKTUBHOCTH, UCCIIECA0BATEILCKUX YMEHUM, KPUTUYHOCTHU
MBIIIJICHHUS;

+ (dopmupoBanue QyHKIMOHATEHON IPaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
yYMEHUE PAacO3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEN B PEAJbHBIX JKU3HECHHBIX CUTyalUsAX U IPU U3YYCHUU
IpPYruX  y4eOHbIX  TMPEIMETOB, TNPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEHN, POPMYyIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
IFEOMETPUYECKUE MOJCIH, IPUMEHATbh OCBOCHHBIM TI'€OMETPUYECKUN
anmapar Uil pEeuleHus MIPAKTUKO-OPUEHTUPOBAHHBIX 3a1adg,
UHTEPIIPETUPOBATH U OLIEHUBATH ITOJIyYECHHBIE PE3YIIbTATHI.

OTIUYUTENBEHON OCOOEHHOCTBIO MPOrPAaMMBbI SIBIISIETCS BKIIIOUEHUE B KYypC

CTEPEOMETPUM B HAYaJIE€ €T0 U3yYCHHUS 3a]1a4, PEIIAEMbIX Ha YPOBHE HUHTYUTUBHOTO
NO3HAHUs, U ONpenenéHHbIM 00pa3oM OpraHu3oBaHHas padoTa HaJ HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBILIUICHHUS,
CTUMYJIMPYET POTEKaHNE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K NAJIBHEUIIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpennourenue OoTAAETCA HATIAIHO-KOHCTPYKTUBHOMY METOJLy OOY4YEeHHMs, TO
€CThb TEOPETUYECKHE 3HAHUS HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH
IIPEAMETHOIIPAKTUYECKON  JEATEIBbHOCTH. PazButne IIPOCTPAHCTBEHHBIX
IIPEACTABICHUN Y yJalllUXCA B KypCce CTEPEOMETPUU ITPOBOAUTCS 3a CUET PELICHUS
3aJlay Ha CO3[aHME€ MPOCTPAHCTBEHHBIX OOpa30B M 337ay Ha OIMEpUPOBAHUE
IPOCTPAaHCTBEHHBIMH OOpa3amu. Co3gaHue o0Opaza MPOBOJUTCS C ONOPOH Ha
HaIJISIHOCTh, @ ONIEpUPOBaHNEe 00pa30M — B YCIIOBUSX OTBJICUEHHS OT HATJISIIHOCTH,
MBICJIEHHOTO U3MEHEHHMS €r0 HCXOAHOTO CONECPIKAHMUS.

OcHoBHBIE coepkaTenbHble JIMHUM Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanaukmn», «IIpsiMble U TIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpameHus,
«BeKTOpbl U KOOpAUHATHI B IPOCTpaHCTBEY». DOpMUPOBAHUE JIOTUYECKUX YMEHUH
pacrnpezensercss He TOJIbKO 10 COAepKaTeIbHBIM JIUHUSIM, HO U 110 roJIaM 00y4YeHUs
Ha YPOBHE CPEIHETO O0IIeTro 00pa30BaHuUs.

Copnepxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOEHHUSI paboyeil mporpaMMbl, pachpenenéHHbIM IO TrojaaM OO0y4YeHwus,
CTPYKTYPUPOBAaHO TakuM 00pa3oM, UTOObI OBJIQJIEHHME TIE€OMETPUUYECKUMHU
MOHATHSIMU U HABBIKAMM OCYILECTBIIAIOCH ITOCIEA0BATEIBHO U MOCTYNATEIbHO, C
COOJIIO/ICHUEM MPUHIMIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIHOYAJIUCH B



OOIyI0 CHUCTEMY T'€OMETPUUYECKHX MPEACTABICHUA OOYJaIOUUXCs, PACIIUpSIT |
yrayOnsis e€, o0pasys MpoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenne reomerpun orBoaurcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Henemo B 11 kiacce, Bcero 3a jaBa roja ooydenus — 102 yueOHBIX daca.



COJEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATUS  cTepeoMeTpud. Touka, TmpsiMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHATHe 00 aKCMOMATHUYECKOM MOCTPOEHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHOE pacnoyiokeHHEe NPSIMBIX B INPOCTPAHCTBE: IEPECEKAOIIMECH,
IapajuleJIbHble M CKpeluuBaromuyecs mnpsMble. [lapamnenpHOCTh MNpAMBIX U
IUDIOCKOCTEW B TPOCTPAHCTBE: NApaUICNIbHBIE NPSAMBIE B  INPOCTPAHCTBE;
[1apajuIeIbBHOCTh TPEX MPAMBIX; MapaJUIEIbHOCTh MPSIMOM U INIOCKOCTU. YTJBI C
COHAIIPaBJICHHBIMA CTOPOHAMHM; YyTOJ MEXKAY TMpsAMBIMM B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapaJlIEIbHbIE INIOCKOCTH; CBOMCTBA NIapajuIe/IbHBIX
miockocte. [Ipocreitme npocTpaHCcTBEHHBIE (DUTYPHI HA TJIOCKOCTH: TETPAdIpP,
KyO, napajuiesienune1; NOCTPOCHUE CEUCHUN.

[leprieHIUKYIJISAPHOCTD IPSIMOM U INIOCKOCTH: NEPHEHAUKYIISIPHBIE NIPSMbIE B
IIPOCTPAHCTBE, NPSAMBIE NapaJUICIbHbIE W NEPHNEHAUKYJSPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTA MPSAMOM U IUIOCKOCTH, TEOpeMa O NpsIMOH
MEPIEHINKYJIIPHONW TUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: Yroi MEXKIY NPSAMOU U
IUIOCKOCTBIO;  JBYTPAaHHBIM  yroj, JIMHEMHBIA yroJl  JBYTPAHHOIO  YIJja.
[leprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSIHUE OT
OpsIMOM 10 MJIOCKOCTH, MPOEKIMs (UTYphl Ha MIOCKOCTh. [lepneHauKynsipHOCTb
IJIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTER. Teopema o Tpéx
IIEPIICHIUKYJIAPAX.

MHororpaHHuKH

IIoHATHE MHOTOTPAHHHMKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPaHHUKH; pa3BEpTKa MHOrorpaHHuka. Ilpusma: Nn-yronbHas
npu3Ma; TPaHU U OCHOBAHHUS MPU3MBI; MpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIBHBIN
napajuiesnienunes; U ero csouicrsa. [Iupammupa: N-yrompHas nupamMuaa, rpaHd U
OCHOBAaHME MUPAMMUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yCeu€HHas MNHMpaMHaa. OJEMEHThl TMpu3Mbl U nOupaMmuiabl. [IpaBHiibHBIE
MHOTOTPAHHUKU: TOHSTHE MPABUJIBHOIO MHOTOTPaHHUKA; MPaBUJIbHAS NpU3Ma U
IIpaBWIbHAs IHPAMHAA; IPABUJIbHAS TPEYrojbHas NUPaMUAAa W TPABUIIbHBIN
TteTpadap; kyO. IlpencraBieHue o0 NpaBUIBHBIX MHOTOTPAaHHHMKAX: OKTasp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.



CuMMmeTprs B HPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSMOMH,
IJIOCKOCTH. DJIEMEHTHI CHMMETPHUH B IMPaMUAAX, MapajuleICUIIe1aX, IPABUIbHBIX
MHOTOIPaHHHKAX.

Bbruncnenne 31€MEHTOB MHOIOIPAaHHUKOB: pEOpa, JuaroHald, YIJIbIL.
[Inomanes OOKOBOW IMOBEPXHOCTH M IOJTHOW IOBEPXHOCTH MPSMOM HPU3MBI,
IUTONIA/Ib OCHOBAHMI, TeOpeMa 0 OOKOBOM MOBEPXHOCTH NPAMO¥ pu3Mbl. [1nommans
OOKOBOIl TOBEPXHOCTM M IOBEPXHOCTH NPABWIBHOM NHpaMuibl, TeopemMa o
wiomaau yceu€Hnoi nupamusl. [lonarue 06 06béMe. O0BEM MUPaMUIBI, TPU3MBI.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIIAIIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

11 KVIACC

Tesia Bpalmenus

[unnuHaapuyeckas ITIOBEPXHOCTB, oOpa3yromue LHAJIMHIPUYECKON
MOBEPXHOCTH, OCh IIWIMHAPUYECKON mMoOBepxHOCTH. [luiauHap: OCHOBaHUS W
OOKOBasi TMOBEPXHOCTb, O0Opa3ylolias W OCb, IUIOMAAL OOKOBOM U TOJHOM
MTOBEPXHOCTH.

KoHnueckass mOBEpXHOCTh, 00pa3yroIne KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHocTU. KOHyC: OCHOBaHME U BepIInHA, 00pa3yroIas
1 OCh; TIJIOIIA/Ih OOKOBOM M ITOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIne
Y BBICOTA; OCHOBAHUS U OOKOBAs TIOBEPXHOCTb.

Chepa u map: meHrp, paamyc, TUaMeTp; IJIOMAAb MOBEPXHOCTH CQeEphl.
B3anMHoe pacmosnoxkenne chepsl U IMIIOCKOCTH; KacaTelabHas TUIOCKOCTh K cdepe;
TJI01Ia1b ChEpHI.

N300paskeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka muiIMHapa 1 KOHYyCa.

KoMOuHaimuy Tenn BpaeHuss ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, OITMCAHHBIN
okoJio cdepsl; cepa, BliMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIICHHUS.

[Tonsarue 06 o0béMe. OcHOBHBIEC CBOICTBA 00BEMOB Tel. Teopema 06 00bEME
PSAMOYTOJIBHOTO IMapajuielienuIiea u cieAcTBUs u3 He€. O0hEM IMIMHApa, KOHYyCa.
OO0bEM mapa u wionanb cepsl.

[TogoOuble Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOHIAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus nuuinuHapa (MapauiebHO U MEPIEHANKYISIPHO OCH), CEUYEHUS KOHYyca
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILMHY), CEUYEHHUs 1Iapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha muiockoctu u B mpoctpaHcTBe. ClI0OKEHUE U BBIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha yucio. Pa3noxeHnue BeKTopa no TpéM HEKOMIUIaHAPHBIM



BekTopaMm. IlpaBuno mapauienenunena. Pemenue 3amad, CBS3aHHBIX €
NMPUMEHEHUEM TIpaBWJI JEHUCTBUM C BekTopamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTtBe. Koopaunatel Bekropa. lIpocreiimme 3amaun B
KOOpAMHATax. YTrosl Mexay BekTopamu. CKalsipHOE NTPOU3BEIACHUE BEKTOPOB.
Briuncnenne yrioB Mexay NpsIMBIMU U TUIOCKOCTSIMU. Koop/IMHATHO-BEKTOPHBIN
METOJ| IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHUS MPOTPAaMMBI y4eOHOTO TIpeIMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAXKIAAHCKOHN MO3UIIMKM 00YyJarOIIErocs Kak aKTUBHOTO
M OTBETCTBEHHOTO 4YJ€HAa POCCHUUMCKOTO OOIIecTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (YYHKIIMOHHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxIaHCKOro oOmiecTtBa (BBIOOpPHI, OMPOCHI W TMp.), YMEHHEM
B3aMMOJICHCTBOBAaTh C COLMAJIbHBIMH HMHCTUTYTaMU B COOTBETCTBUHU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPAKTAHCKON UIEHTUYHOCTH, YBAXKCHHUS K
MPOIIOMY U HAaCTOSIIEMY POCCUMCKON MAaTEMATHUKH, ICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTEMATUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO ITHX JOCTIKEHUNM B JIPYTUX HayKaxX, TEXHOJOTHsX, chepax
SKOHOMUKH.

JIlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, ATHUYECKOTO  IOBEIICHMS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHEHUEM JIOCTHXKEHU HAYKU U JEATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OYyIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIIOYAsl ACTETUKY MaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, PACCYKIECHUH; BOCIPUUMYHNBOCTHIO
K MaT€MaTUYE€CKUM acCIleKTaM pa3JInuyHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TMPUMEHATh MaTeMaTUYECKUE 3HAHUS B
WHTEpecax 30pOBOTO M OE30MacHOTO 00pasa KU3HHM, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0pOBbIO (3I0POBOE MHUTaHUE, COATAHCUPOBAHHBIN PEXKHUM 3aHITUH U
OTIIbIXa, peryJisapHas (U3NIeCcKasi aKTUBHOCTD); GU3HMUECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cpepam  MpodecCUOHANBHOW  JEATEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUJIOKCHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD



Oynymedd mpodeccun u peann30BBIBAaTh COOCTBEHHBIE JKU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO W
caM000pa30BaHUI0 Ha TPOTSHKEHWHW BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YUaCTHUIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTeMaTHUECKON HANPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(hOPMHPOBAHHOCTHIO JKOJOTUYECKONW KYJNbTYPhI, MMOHUMAHUEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COIMATLHOM
CpeIbl, OCO3HAHHEM TJIO0ATFHOTO  XapakTepa JKOJOTHYECKHX  IMpoOJjeM;
OpHEHTaleld Ha TPUMEHEHUE MaTEeMAaTHYECKUX 3HAHWUW I pEIICHHS 3a7a4 B
00JIaCTH OKPY’KAIOIIEeH cpeibl, INIAHUPOBAHUS MOCTYITKOB U OIEHKH WX BO3MOKHBIX
MOCJIEJICTBUMN JUTSI OKPY>KAIOIIEH CPeIbl.

LleHHOCTH HAYYHOTO TIO3HAHMS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM U  OOIIECTBEHHOW TMPAKTUKH, MOHUMaHUEM
MaTEeMaTHYeCKOH Haykh Kak cdepbl YeIIOBEYECKOW eATeTLHOCTH, JTaloB €&
pPa3BUTHS W 3HAYMMOCTH JUIS Pa3BUTHUS IMBWIM3AIMHU; OBJIAJICHUEM S3bIKOM
MaTeMaTHKH W MaTeMaTHYeCKOW KyJbTypOod KaK CpEJICTBOM ITO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIIECTBIIATH IMPOCKTHYIO U UCCIIENOBATEIBCKYIO NEATENbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHUS IMPOrPaMMbl yU4eOHOrO MpeaMeTa
«MareMaTHuka XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HABAMEIbHBIMU ~ OCUCMBUAMU,  YHUBEDCANbHbIMU — KOMMYHUKAMUBHLIMU
oelticmeusiMuU, YHUBEPCANbHbIMU PECYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanouvie  nosmasamenwvmnvie  Oeiicmeus, — obecneuusarom
Gopmuposanue 6a308bIX KOSHUMUBHBIX NPOYECCO8 00y4arowuxcs (oceoenue
Memoo08  NO3HAHUSL — OKPYJcaowe20  Mupda,  NpuMeHeHue  J102U4eCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

*  BBIABJISITh U XapaKTEPHU30BaATh CYIIECTBCHHbBIC MPU3HAKA MAaTEMaTUYECKUX
O00BEKTOB, TOHATUN, OTHONICHWUH MEXKIY IOHATHIMH; (OPMYIUPOBATH
OTIpeJIeICHUs]  TOHSATWW; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJIaCCU(UKAIIMK, OCHOBAaHUSA /i1 OOOOIICHHWS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBATb W  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEpAUTENIbHbIE U OTPULIATENbHBIC, €AMHUYHBbIC, YacCTHbIE U OOIIUE;
YCIIOBHBIE;

BBIBIAITH ~ MATEMATHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpeYHs. B (aKkTaxX, AaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
npeajararh KpUTEPUU JUIsl  BBISBIEHUS 3aKOHOMEPHOCTEW M
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHHUM, YMO3AKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOATEJIBHO JIOKa3aTeJIbCcTBA  MAaTEMaTHUYECKHUX
YTBEPKJICHUN (TIPSIMbIE U OT MPOTHUBHOIO), BHICTPAUBATH apryMEHTAIUIO,
NPUBOAUTH MPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh Croco0 penieHus yuyeOHOMl 3ajauu (CpaBHHUBATh HECKOJBKO
BAapUAaHTOB peEUIeHMs, BbIOMpaTh Hauboiee NOAXOMAMMUNA C y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCITOJI30BaTh BOTIPOCHI KaK MCCIIENOBATCIBLCKUA WHCTPYMEHT IMTO3HAHMS,
dbopmyIpoBaTh BOMPOCH], (UKCUPYIOIIHME MPOTUBOpEUne, MpodiieMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (opMuUpoBaTh  THIIOTE3Y,
apTyMEHTHPOBATh CBOIO MO3UIIUIO, MHECHHUE;

MIPOBOIUTH CaMOCTOSTEIBLHO CIUTAaHMPOBAHHBIN OKCIIEPUMEHT,
HCCIICIOBAHUE I10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOIO
o0BbeKTa, SBJICHHS, TPOIECCA, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BbEKTaMH, SIBJICHUSMH, IPOIIECCAMMU;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIECHUS U BBIBOJBI TIO PE3yJIbTaTaM
MIPOBEIEHHOTO HAOJIOCHUS, WCCIEAOBaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIpOIlecca, a TAaKXKE BBIIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH Je(hUIUThl HHGOPMAIINH, TAHHBIX, HEOOXOANMMBIX JJII OTBETA Ha
BOIIPOC U IS PELLICHUS 3a/1a4u;

BEIOMpaTh  WHGOPMAIIMI0O W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH UHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpHpPOBaTh MH(POPMAIHIO, IPEACTABIATH €€ B pa3INUHbIX (popMmax,
WTIOCTPUPOBATH TpadUuecKy;



2)

OLICHUBATH HaJEKHOCTD uH(popManuu o
CaMOCTOSITENTLHO C(HOPMYITHUPOBAHHBIM KPUTEPHUSIM.

YHueepcaﬂbele KOMMYHUKamMueHbsvle dedcmeuﬂ, obecnequsaiom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DYVUATOUWUXCAL.
OO01menue:

BOCIPUHUMATH U (DOPMYIUPOBATH CY>KJICHHUSI B COOTBETCTBHH C YCIOBUIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PCHHUS
B YCTHBIX M IUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS M0 XOAY PEIICHUs
3aJla4yd, KOMMEHTUPOBATh MOJYUYEHHBIN pe3yJIbTaT;

B X0JIe 00CYKIEHHS 3a7]aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIa€MOM TEMBI,
npo0JIeMBbl, penIaeMoi 3aJ1a4M, BbICKa3bIBaTh UAECH, HALIEJICHHBIE HAa TTOUCK
pElIeHUs; CONOCTaBIIATb CBOM CYXKACHHS C CYXIACHUSAMH JAPYTHX
YYaCTHHKOB Juanora, OOHapy>KMBaTh pa3IMuve W CXOJCTBO IO3HIIMHA; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
IPEACTABIATh  PE3yJbTAaThl  PEIICHWs  3aJadd,  OKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA; CAMOCTOATEILHO BEIOMPATH ()OPMAT BBICTYILICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBo:

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIWBUyaTbHOU
paboOThl MpU pelieHuH Y4YeOHbIX 3ajay; MPUHUMATh LEJIb COBMECTHOMN
NEeSATEIbHOCTH, IUIAHUPOBaTh  OPraHU3alMI0  COBMECTHOM  paloThl,
pacnpenenarb BUAbl padOT, OrOBApUBATHCS, OOCYXIATh MPOLECC U
pe3yabTar paboThl; 0000IIaTh MHEHHS HECKOJBKUX JIFOCH;

y4acTBOBaTh B TPyNIOBBIX (popmax paboTsl (00CykaeHMs, 0OOMEH MHEHUM,
«MO3TOBBIE WITYPMBD» W UHBIE); BBINOJHATH CBOIO YacTb pabOThl U
KOOPAMHHUPOBATH CBOM ICUCTBUSA C IPYTUMH WieHAMH KOMaH/Ibl; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOUIMI MPOIYKT 1O KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

3) Vhusepcanvhvle pecynsamuensle oeticmausi, 0becnedusaon Gopmuposanue

CMbLCIIOBbLX YCNAHOBOK U IHCUZHEHRHBLIX HABLIKOB JIUYHOCMU.

Camoopranuzamnus:

COCTaBIISITh TUIaH, AITOPUTM PEIIEHUS 3a]a4i, BEIOMpATh CIIOCO0 peIIeHUs
C Yy4€TOM HMEIOIIUXCS PECcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ yuETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BJI1aACTh HAaBBIKAMH MO3HABATEILHOU pe(bHeKCI/II/I KaKk OCO3HaHUA
COBCpIIACMBbIX ,HeﬁCTBPIﬁ N MBICIUTCIBHBIX IIPOHECCOB, UX PC3YJIbTATOB;



BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yibTara
pelIeHusT MaTEMAaTUYECKOM 3a/1a4H;

¢ TPEABHUAECTH TPYJIHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPU PEIIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
JAHHBIX, HAWJEHHBIX OLINOOK, BHISIBICHHBIX TPYAHOCTEN;

* OLEHUBATh COOTBETCTBHE PE3yJbTaTa LEIAM U YCIOBHUSAM, OOBSICHATH
IIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHXKEHUS PE3yJIbTAaTOB JECATEIBHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, PSMas, INTOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CICACTBHUS M3 HUX NPU PEHICHUU
reOMETPUUYECKUX 33/1a4.

OmneprpoBaTh MOHATUSAMU: MAPATIEITBHOCTh U MIEPIIEHANKYIISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aMMHOE pacloOiOKEHHE MPsIMBbIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OmneprpoBaTh MOHATUSAMU: JBYTPAHHBIN YToJl, FPaHu JBYTPaHHOT'O yTia, pedpo
JBYIPAaHHOTO yIJIa; JIMHEMHBIM Yroj JBYIPAHHOIO yria; TpagycHas Mepa
JIBYTPaHHOI'O yTJIa.

OmnepupoBaTh MOHATUSAMM: MHOTOTPAHHHUK, BBINYKJIbIH U HEBBITYKIbINA
MHOTOTPaHHHK, JIEMEHTHl MHOTOTPAHHUKA, TPABUIIbHBII MHOTOTpaHHUK.

Pacno3HaBaTh OCHOBHBIE BHIBl MHOTOTPAHHMKOB (NUpaMua; TNpU3Ma,
PSIMOYTOJIBHBIN Napaijiesienunes, Kyo).

KnaccudumnmpoBaTe  MHOTOTpaHHUKH,  BBIOMpas  OCHOBaHHS  JUIA
KJacCU(pUKauu (BBIIYKJIbIE M HEBBIMTYKJIbIE MHOTOTPAaHHHUKHU; IpaBUJIbHbIC
MHOTOTPaHHHUKH; MPSIMbIC U HAKJIOHHBIE MPU3MBI, TapaJlJIeIICTUTIE b ).

OmneprpoBaTh MOHATUSIMH: CEKYIIIas INIOCKOCTh, CEYE€HHE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIUITBI TIOCTPOSHUS CEUECHUH, HCTIONIB3Ysl METO]T CIIEIOB.

CTpouTh cCe4eHHsI MHOTOTPAHHUKOB METOJIOM CIIZIOB, BBHITIOJHSATE (BEBIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY,
CHHM3Y.

Pemmars 3aaun Ha HaX0XKJI€HWE TEOMETPUUECKUX BEJIMYMH MO 00pa3nam Wiu
aNrOpuTMaM, TPUMEHSAS W3BECTHbIE AHAIUTHUECKUE METOAbl MPH PeIIeHUH
CTaHJIAPTHBIX MATEMaTHYECKUX 3a/1a4 Ha BBIUMCICHHUE PACCTOSHUN MEXAY ABYMS



TOYKaMH, OT TOYKH JO HpsIMOM, OT TOYKM JIO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIIMHUCS ITPSMBIMHU.

Pemmats 3aaun Ha HaX0XKJIEHUE TEOMETPHUUECKUX BEITUYHMH 110 00pa3iaM Win
QITOPUTMAaM, NPHUMEHSS HW3BECTHBIE AHAIMTHUYECKHUE METOABI IIPU PEUICHUU
CTaHJAPTHBIX MAaTEMaTUYECKUX 3aJad Ha  BBIYUCIEHUE YIJIOB  MEXKIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXJIy HOpPSIMOM UM IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Boerancnsate 00bEMBI U TUIOIIAN TMOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
NUpPaMUJa) C IPUMEHEHHEM (POPMYJI; BBIYUCIIATH COOTHOIIECHUS MEXKAY IIOMAIsIMU
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSMHU: CHMMETPHUsS B TIPOCTPAHCTBE; LIEHTP, OCb M
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3BnekaTp, NpeoOpa3oBbIBaTh M HUHTEPHPETUPOBATH HHPOPMALHIO O
IPOCTPAHCTBEHHBIX F'€OMETPUUECKUX (UTYypax, MPEICTAaBICHHYIO Ha 4YepTexax U
PUCYHKaX.

[IpumeHsTh reoMeTpruuecKue QPakThl JUIsl PELICHHUS CTEPEOMETPUUYECKHX 3a1a4,
IIPEATOIATraoINX HECKOIBKO IIAr0B PEIICHHUS, €CIU YCIOBUSA IPUMEHEHUS 331aHbI
B SIBHOU (popme.

[IpumeHsTH IPOCTENIINE IIPOTPAMMHBIE cpeacraa 51
JIEKTPOHHOKOMMYHUKALIMOHHBIE CHCTEMBI IPU PELIEHUH CTEPEOMETPUUYECKUX
3aj1ay.

[IpyBoaUTH MpUMEpPHl MATEMATHYECKHX 3aKOHOMEPHOCTEH B MpUPOJE U
YKU3HH, PACIIO3HABATH IIPOSIBJIECHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHsATh MOJy4YeHHbIE 3HAHMUS Ha MPAKTUKE: aHAIU3UPOBATh pPEaJIbHbBIE
CUTyallUM W NPUMEHATHh W3Y4YEHHBIE IOHATUS B IIPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTU4YeCcKl CHOPMYIHPOBAHHOM MPOOJEMbI, MOJEIUPOBaTh peallbHbIE
CUTyallUM Ha S3bIKE TIE€OMETPUHM, HCCIEN0BATh IIOCTPOEHHBIE MOJEIU C
MCITIOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATUHN U TEOpEM, alllapaTa anreopbl; pemarhb
MPaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAXO0XKJIEHUEM F€OMETPUUYECKUX BEIUUHH.

11 KIIACC

OnepupoBaTh MNOHATHUSAMHU: LWIMHAPUYECKAs MOBEPXHOCTh, 0O0pa3yroline
LHUJIMHAPUYECKON MOBEPXHOCTH; IIWIMH]IP; KOHMYECKas IOBEPXHOCTh, 00pa3yIOIIe
KOHUYECKON IOBEPXHOCTH, KOHYC; ChepuyeCcKasi HOBEPXHOCTb.

Pacno3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, cdhepa U map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHU.

KnaccuduimpoBaTs B3auMHOE pacioioKeHUe cepbl U MIOCKOCTH.



OnepupoBaTh MNOHITUSIMU: IIAPOBOM CErMEHT, OCHOBAHHME CEIrMEHTA, BHICOTA
CErMEHTA; IIAPOBOM CIJIOM, OCHOBAHME IIAPOBOrO CJOS, BBICOTA IIAPOBOTO CIOS;
IapOBOM CEKTOP.

Boruucisate  00BEMBI M IUIOHIAJAM  TOBEPXHOCTEM Tel  BpalleHus,
TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOPMYI.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHHK, BIUCAHHBIN B cPepy ¥ ONTUCAHHBIN
okoJ10 cdepsl; chepa, BMCaHHAS B MHOTOTPAHHUK WJIU TEJIO BpalllEHHUS.

BBIYUCIISITE COOTHOMICHUS MEXKIY TUIOMIAJSIMU MTOBEPXHOCTEH W 00BEMaMu
MOJ00OHBIX TE.

N300paxkarh u3ydaembie GUTYPHl OT PYKH M C MPUMEHEHHUEM MPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BhITIOTHATH (BRIHOCHBIE) MIIOCKUE YEPTEXKH U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlCHUS.

W3Bnekath, WHTEPOPETUPOBATH M MNpeoOpa3oBbIBaTh HHMOpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYpaX, MPE/ICTABICHHYIO Ha YepTexkax U
PUCYHKAX.

OnepupoBatTh MOHATHEM BEKTOP B MIPOCTPAHCTBE.

BbINMONHATh [EUCTBUSA CIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB H
YMHOXEHHUS BEKTOpA Ha YUCJI0, OOBSICHIThH, KAKUMU CBOMCTBAMH OHU 00J1a/1at0T.

[IpuMeHATh TpaBUIIO NapalieNenuIeaa.

OnepupoBaTh MOHATUSIMU: IEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YTOJI MEKIY
BEKTOpaMU, CKaJIsIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

Haxoaute cymMmy BEKTOPOB U ITPOM3BEIECHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHHME, pACKIAIbIBaTh BEKTOP 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOpPAUHAT.

[IpuMeHsTh reoMeTpuueckue GakThl 11 pEIISHUS CTEPEOMETPUIECKUX 3a]1ad,
MPEANOJIAraloInX HECKOIBKO IAr0OB PEIICHUS, €CIIU YCIOBHS IPUMEHEHHUS 3aJaHbl
B IBHOU (popme.

Pemate  mpocrteimme  reoMeTpUyYecKHEe — 3aJaud  HAa  IIPUMEHEHHE
BEKTOPHOKOOPIMHATHOT'O METO/IA.

Pemate 3amaunm Ha J0Ka3aTENbCTBO MATEMAaTHYECKMX OTHOIIEHUW U
HAXOXKJEHUE FEOMETPUUYECKUX BEJIMYMH MO 00pa3laM Wid aJrOpuTMaM, MPUMEHSS
W3BECTHBIE METO/IBI IIPH PELICHUN CTAHAAPTHBIX MATEMATUUECKHUX 3a/1a4.



[IpumeHaTH IIPOCTEUIINE [IPOrPAMMHBIE cpeacraa 51
JIEKTPOHHOKOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PELICHUM CTEPEOMETPUUYECKUX
3a1ay.

[IpyBoAMTH INpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOLE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJyYECHHBIE 3HAHUSA HA NPAKTHKE: AHAIU3UPOBATH DPEAIbHBIC
CUTyallUM W IPUMEHATHh W3Y4YCHHBIE IIOHATUSA B IIPOLIECCE ITOMCKA DPEIICHHUS
MaTeMaTHYeCKd C(HOpPMYITHpPOBAHHOW MPOOJIEMBbI, MOJCIUPOBATh pEabHbIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpEM, alllapaTa ajireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUUECKUX BEINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

HaumeHoBaHue pa3jiesioB U TeM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

n/n NporpamMMbl Beero Kourposbubie | IlpakTuvieckue | ogpasoBaTeabHBIE pecypcehl
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10 https://m.eds00.ru/C503R7VIP
) [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE.
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEH 12 1 https://m.edso0.ru/WT7NSO14T
[TepnieHAUKYIAPHOCTD MPSIMBIX U
3 S —— 12 https://m.edsoo.ru/V611APUCD
4 VYTIIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 https://m.edso0.ru/R3BMETBTQ
5 MHoOrorpaHHUKH 11 1 https://m.edsoo.ru/XPW9U5FB2
6 OO6BEMBI MHOTOI'paHHUKOB 9 1 https://m.eds00.ru/010FX2SJB
7 IToBTOpEHME: CEYEHUS, PACCTOSHUSA U YIIIbI 3 1 https://m.edsoo.ru/L1AAMHO3D
OBIIEE KOJIMYECTBO YACOB I10
ITPOIPAMME 68 > 0
11 KJIACC
Konn4yectBo 4yacos
No 11/ HaumeHoBaHue pa3iesioB M TeM JyiekTpoHHBbIE (HU(PPOBBIE)
) NpPOrpamMMbl Beero Kourpoabhsbie | IIpakTudeckue | ofpasoBaTeibHbie pecypebl
padoThl padoThI
1 Tena Bpamenus 12 https://m.edsoo.ru/HYOWQL5KQ



https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/L1AAMHO3D
https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/HY0WQL5KQ

O0BEMEBI TENT 5 https://m.edsoo.ru/BOORVIYC9

BekTopbl 1 KOOpIMHATHI B _

[POCTpaHCTBE 10 https://m.edsoo.ru/4ANCL4GOMF

[ToBTOpeHue, 0600IIEHNE, .

CHCTeMATH3AMS HAHM 7 https://m.edsoo.ru/DORV3P725
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KosmuecTBo yacos

Ne T Hara DJIeKTpOoHHbIe U pPOBbIE
cma yporka Konrpoabneie | IIpakTuyeckne | usydyenusi | 06pa3oBaTe/IbHbIE pecypchbl

padoThI padoThI

n/n
Bcero

OCHOBHBIC TIOHSTHS
CTEpEOMETPHUU: TOYKA, IIpsiMasi,
IUIOCKOCTh, IPOCTPAHCTBO.

[IpaBuna nzobpaxeHus Ha
PHUCYHKax: H300paKeHust 1 https://m.eds00.ru/D3VCJI7UN4

IIJIOCKOCTEM, IapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsTus: MEepeCCKaronmeca

IJIOCKOCTH, MEPECEKAOINECS 1 https://m.edsoo.ru/NR6VJYCGK
npsiMasi U MI0CKOCTh

[TonsATHs: nepecekaromuecs
TUIOCKOCTH, TIEPECCKAOIINECS 1 https://m.edsoo.ru/O6RNDFAMO

npsamasd U rmioCKOCTb

3HaKOMCTBO C MHOTOI'PaHHHUKAaMHU,
n300pakeHre MHOTOIPaHHUKOB Ha
PHICYHKaX, Ha IPOCKITHOHHBIX
yeprexax

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



https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/KMUQPILL0

HagansHbie cBenieHus 0 Kyoe u
MpaMue, UX pa3BEPTKU U
Mozenu. Ceuenust
MHOTOT'PaHHHKOB

https://m.edsoo.ru/FPW2JNHCZ

HauanpHbie cBeieHus 0 KyOe u
nupamMuie, uX pa3BEPTKH U
Mmoxenu. CeueHus
MHOTOI'PAaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5

ITousarue 06 akCHOMaTHYECKOM
MIOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIEICTBHS U3 HUX

https://m.edsoo.ru/SLMI7R3BL

TTouarue 06 akCHOMaTHYECKOM
MMOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBHS U3 HUX

https://m.edsoo.ru/DUKAX70QE1

[TonsiTHE 006 AKCHOMATHYECKOM
HOCTPOEHHUH CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

https://m.edsoo.ru/YPKS5MLJL

10

[Tonatue 06 akcHOMaTHYECKOM
IOCTPOCHHUH CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/I13A98J6Z9



https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/1MQ3AJ3S5
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/I3A98J6Z9

11

B3anmHuoe pacroioxeHue

IPSIMBIX B IPOCTPAHCTBE:

MEpeCCKaromurec, rnapajajiCiIbHbIC

N CKPCHIMBAOIINECCA IIPAMBIC

https://m.edsoo.ru/lUIW8SKR5Q

12

[TapamienbHOCTb MPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
napajuiesibHbIe MPsIMbIC B

IMPOCTPAHCTBE; MMapaJICIIbHOCTD

TPEX OPSMBIX

https://m.eds00.ru/CS9VLQOLH6

13

[TapamiensHOCTh NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapamiensHOCTE IPSAMON U
IUIOCKOCTHU

https://m.edsoo.ru/PO5J6D23U

14

VYTIuBl ¢ COHANPaBICEHHBIMU
CTOPOHAMHU

https://m.edsoo.ru/LLJAVHVBW

15

VYros Mexay NpsIMbIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/KGJM8OEUK

16

VYron Mmexay npsMbIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/24LVWH9V8

17

[TapamienbHOCTD MIIOCKOCTEM:

NnapajijiCJIbHBIC IIJIOCKOCTU

https://m.edsoo.ru/BUSTQ9HZT

18

CBoiicTBa napayyIeIbHBIX
IIJIOCKOCTEMN

https://m.edso0.ru/OKQQK2ABA



https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/KGJM80EUK
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/0KQQK2ABA

[Ipocrefinve mpocTpaHCTBEHHbBIE

19 (UrypeIl Ha IIIOCKOCTH: TETPAdP, https://m.edsoo.ru/MRT13XP79
KyO, mapasuiesnenumesn

20 [Toctpoenue ceuenuit https://m.edsoo.ru/DISAX05J8

21 [TocTpoenue ceueHuit https://m.eds00.ru/20GC3ZP9P
KonTponbhas pabota no teme
"[IpsiMbIe ¥ TIJIOCKOCTH B

22 npocTpancTse. [TapaniensHOCT https://m.edsoo.ru/BI405QJEB
IPSIMBIX U IIOCKOCTEHN"
[leprieHIUKYIAPHOCTD NPAMOU U

23 IIJIOCKOCTH: MCPICHINKYJIPHBIC https://m.edsoo.ru/RN45YBO8R
psIMbIE B IPOCTPAHCTBE
[Ipsimble napaienbHble U )

24 MepIeH UKy IAPHBIE K IIOCKOCTH https://m.edsoo.ru/32MXRZDDL
[Tpsimble mapannenbHbie U _

25 MePIEHANKYIAPHBIE K MI0CKOCTH https://m.edso00.ru/JPUOTOI3N
[Tpu3Hak MepHEHAUKYISIPHOCTH _

26 HpAMOit 1 TUTOCKOCTH https://m.edsoo.ru/DC41W6K14
[Ipu3Hak nepneHauKyIsIpHOCTH _

27 HpAMOi M TUTOCKOCTH https://m.edsoo.ru/HD3D63S5P
TeopeMa o npsmoit _

28 HePIEHANKYIAPHOM TIOCKOCTH https://m.edsoo.ru/YOIQSMOH1
Teopema o npssmoit

29 https://m.eds00.ru/81R5KU5RJ

HCpHCHI[HKy.]'IﬂpHOﬁ IIJIOCKOCTH



https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/81R5KU5RJ

30

Teopema o npsimMoit
NEePIEeHIUKYISIPHON MII0CKOCTH

https://m.edsoo.ru/HFKNPKZ7T

31

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHue OT TOYKHU 0
IUIOCKOCTH, PACCTOSIHUE OT
PSIMOM 70 TVIOCKOCTH

https://m.eds00.ru/638GKWY7V

32

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU J0
IUIOCKOCTH, PACCTOSIHUE OT
PSIMOM 70 TUIOCKOCTH

https://m.edsoo.ru/AD6RCACRA

33

[IepnieHauKyIsp U HAKJIOHHBIE!
paccTosiHue OT TOYKHU 110
IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/VLLIQ7HXC

34

[TepnieHAUKYISAp ¥ HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0
IUIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH

https://m.edsoo.ru/6P5BVV34R

35

VYrsl B IPOCTPAHCTBE: YroJl
MEXIY MPSIMOM U IJIOCKOCTBIO

https://m.edsoo.ru/PSFIXUAL1LI

36

JByrpaHHBIN yroJ, TMHEHHBIN
yroJI IBYTPAHHOI'O yIiia

https://m.edsoo.ru/6R4A0EOMD

37

JIByrpaHHBIN yroJi, TUHEHHBIN
yroJI ABYTPAHHOTO yIiia

https://m.edsoo.ru/ML0ZZYZC7



https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/HFKNPKZ7T
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/ML0ZZYZC7

38

[IepnieHAUKYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

https://m.edsoo.ru/YRODSM9NH

39

[IepnieHAUKYIAPHOCTD
IIJIOCKOCTEW: MPU3HAK
NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTEMN

https://m.edsoo.ru/DY2AF84T2

40

[IepnieHAUKyYIAPHOCTD
IUIOCKOCTEM: MPU3HAK
NEPIIEHIUKYJIIPHOCTH ABYX
IJIOCKOCTEMN

https://m.edso0.ru/TSSOAINH2

41

Teopema o Tpéx
NEepPHEHANKYIIIpax

https://m.edsoo.ru/OW5LZ1RVZ

42

Teopema o Tpéx
HNEPIEHIUKYIIAPax

https://m.edsoo.ru/OP44KE54N

43

Teopema o Tpéx
NEPIIEHUKYIIIpax

https://m.edsoo.ru/OWG81WDV3

44

KOHTpOJ’IBHaﬂ pa60Ta 10 TCMaM

"IlepnieHIUKYJISPHOCTD MPSIMBIX U

wiockocTeil" u "Yriuel Mexay
MPSAMBIMU U TUIOCKOCTSIMH "

https://m.edsoo.ru/VOXABPOPB



https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/TS8OA9NH2
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/VOXABP0PB

45

[IoHATHE MHOTOIpaHHUKA,
OCHOBHBIE 3JICMEHTBI
MHOT'OI'PAHHUKA, BBITYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPDaHHUKH;
pa3BEpTKa MHOTOTPAaHHUKA

https://m.edsoo.ru/L5FTEZ8QX

46

[Tpusma: n-yronpHas npusMa;
IPaHU U OCHOBAHUS MPU3MBI;
npsiMasi U HaKJIOHHAsSI IPU3MBI;
OOKOBas U MOJIHAS TOBEPXHOCTh
IPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapamrenenunen,
IIPSIMOYTOJIBHBIN
napaJuleIenuIe] U €ro CBOWCTBA

https://m.edsoo.ru/ITCOB1WIO

48

[Inpamuia: n-yroapHas
NpaMua, paHud U OCHOBAHHE
nUpamMu/ibl; 00KOBas U MOJTHAs
MIOBEPXHOCTb MUPAMUIBL,
IIpaBUJIbHAS U yCEUEHHAs
UpaMua

https://m.edsoo.ru/ITOFX00PA

49

[IpaBuIBHBIE MHOTOTPAHHHUKH:
HOHSITHE TPaBHIBHOTO
MHOTOTPaHHHKA; TIPaBUIIbHAS
npu3Ma 1 paBUIbHAS TUPAMUJIA;
NpaBUIbHAS TPEYTOJIbHAS
UPaMK/IA U TPABUIbHBIN
TETpa’Ip; Kyo

https://m.edsoo.ru/LWNGFZTWE



https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/LWNGFZTWE

50

IIpencrasieHue o NpaBUIBHBIX
MHOTOTPaHHUKAX: OKTa’3p,
JOJEKa’Ip U UKOCAIP.

https://m.edsoo0.ru/06SH021DD

51

CumMeTpHs B IPOCTPAHCTBE:!
CUMMCTPUSA OTHOCHUTCIIBHO TOYKH,
IPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B IIHPAMUIAX,
napaenenunenax, NpaBUIbHbIX
MHOI'OI'paHHHKaX

https://m.edsoo.ru/SWEUC9ENR

52

Boruncnenue snemMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JUaroOHaNH, yTJIbl

https://m.edsoo.ru/EUPAMN760

53

[Tnomans 6OKOBOI MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTU IIPSAMOiL
IIPU3MBI, IUIOIIA/(b OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
IIPSAMOM TIPU3MBI

https://m.eds00.ru/SQY9XSIL6

54

[Tnomane 60KOBOI MOBEPXHOCTH
Y ITIOBEPXHOCTHU IIPaBUIIbHOMN
MTUPAMH/IBI, TEOpEMa O TUTOIIAIN
OOKOBOM OBEPXHOCTH YCEUEHHOMN
HI/IpaMI/I)IBI

https://m.edsoo.ru/R22FHBG60

55

KonTponbhas pabota no teme
"MHororpaHHukm"

https://m.edsoo.ru/VHYNJOMQD

56

[Moustue 00 00BEME

https://m.edsoo.ru/GM1LC394G



https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/EUP4MN760
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/GM1LC394G

57 O06bEM upamMu/Ibl 1 https://m.edso00.ru/B307P8WTC
58 O06BEM nupamMu b1 1 https://m.edsoo.ru/PQZ9ED3YF
59 O06BEM nupamMuIb1 1 https://m.edsoo.ru/RZ8BITMU9
60 O06BEM nupamMu b1 1 https://m.edso0.ru/OHRFO2LCT
61 O0bEM TPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O06BEM pu3MBbI 1 https://m.edsoo.ru/B46EMRRGE
63 O06BEM npu3MbI 1 https://m.edsoo.ru/FIMQW6EKFT
64 KonrponbHas pabora no reme
"OGEMBI MEOTOIPAHHHKOR" 1 https://m.eds00.ru/23S50180N
[ToBTOpEeHME, 0000IIEHNE 1 https://m.edsoo.ru/KXTOCIOJG
cucTEeMaTU3alus 3HaHUM.
65 IToctpoenue ceuenuii B
MHOT'OTpaHHHKE 1 https://m.edsoo.ru/HKP613JUC
Wrorosas koHTposibHas paboTa
[ToBTOpeHue, 0600MIIEHNE
cUCTEMaTU3alus 3HaHUM.
66-68 Branciienue yrios: Mexiy 3 https://m.edsoo.ru/KB3EKOA9U
CKpCIIMBAIOLIMMHICS IPAMBIMA, https://m.eds00.ru/X7CJU5LO0
MEXIY IPSIMOH U TIIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMU
OBLIEE KOJIMYECTBO YACOB I1O0 63

[TPO'PAMME



https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/RZ8BITMU9
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0
https://m.edsoo.ru/X7CJU5LO0

11 KIIACC

Ne ni/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHUS

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

Cdepa u map: ueHTp, paaunyc,
JTUaMEeTp; TUIOLIA/lb TOBEPXHOCTU

chepnl

https://m.edsoo.ru/TW8Z59CHJ

B3aumMHoe pacrionoxeHue
cdephl U TIOCKOCTH;
KacaTeJbHasl IIIOCKOCTh K
cthepe; miomaas chepsl

https://m.edsoo.ru/YCMWC4M3lI

N3obpaxkenue chepsl, mapa Ha
miockocT. CedeHus mapa

https://m.edso0.ru/QDCF8UGXE

[{unuHapryeckas MOBEPXHOCTb,
00pa3yromue MUJINHIPUIECKOM
MMOBEPXHOCTH, OCh

IWJIMHIPUYECKON TOBEPXHOCTH

https://m.edsoo.ru/8516BBEO7

Hunuaap: ocHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pasyromas u
0Ch; IUIOIAah OOKOBOH U
ITOJIHOM ITOBEPXHOCTHU

https://m.edsoo.ru/W0JR979V9
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N3o0pakeHue mummHIpa Ha
mockocTH. Pa3Béprka
nuauHApa. CedeHusl MUIMHIpa

6 (IUTOCKOCTBIO, TTapAIIEIBHOMN WK https://m.edso0.ru/OYMSPW10Z
MEePIECHANKYIISIPHON OCH
AJTUHIPA)
Konunyeckas moBepxHOCTb,
o0pa3yrolne KOHU4eCKOn

7 MOBEPXHOCTH, OCh 1 BEpIIHHA https://m.edso0.ru/H64QF3E6R
KOHUYECKOW MOBEPXHOCTH
KoHnyc: ocHOBaHME U BEpIINHA,

8 00pasyrouas 1 och; MIONIA/b https://m.edso0.ru/Q4EUBB6GT
OOKOBOM M IMOJTHOM MMOBEPXHOCTH
Y ceu€HHBIN KOHYC:
o0pa3yroInine 1 BbICOTa;

9 OCHOBAHHS U 60KOBAs https://m.eds00.ru/80VNITU20
MTOBEPXHOCTh
N300paxeHne KoHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIOCKOCTHIO,

10 apaIUIEIbHON OCHOBAHNIO, 1 https://m.eds00.ru/0PVICKUYU
MJIOCKOCTBIO, TPOXOASILEN Yepe3
BEPILUHY)
KoMOunarws ten BpaiieHus u

11 https://m.edso0.ru/4AVHGTY X8F

MHOT'OI'PpaHHUKOB
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MHOrorpaHHuK, ONUCAHHBIN
oko1o cepsr; chepa, BucaHHAS

12 B MHOTOTPAHHHK HJIH B TENO https://m.edsoo.ru/RMYY1STLP
BpalleHus
IMousrtue 06 06nLéMme. OCHOBHEIE
13 CBOMCTBA OGBEMOB T https://m.edsoo.ru/4ACENHGLOZ
14 O0BEM IUIMHApA, KOHYCa https://m.edsoo.ru/W8TGN5Z99
15 O06BEéM mapa u miomaas cheps https://m.edso0.ru/G7TAYCMITT
16 ITomoOuEbIe Tena B https://m.edsoo.ru/4ANO4FYUUX
npoctpancTBe. COOTHOIICHHS
MEXTY IUIOMIAISIMHA
MMOBEPXHOCTEH, o0BEMamMu
[MOO00HBIX TEN
KontponbHas padoTa o remMam
17 "Tena Bpamienus" u "O0beMbl https://m.eds00.ru/KCIMHISWW
Ten"
BekTop Ha miockocT U B
18 MpOCTpaHCTRE https://m.edsoo.ru/AQ405SB7C
CroXeHne ¥ BEIYUTAHHUE
19 BEKTOPOB https://m.edsoo.ru/PMNHTUK7G
20 YMHOK€eHHEe BEKTOpa Ha YUCIIO0 https://m.edsoo.ru/4H7PLGBI1
Pa3znoxxenne BekTopa 1o Tpém
21 HEKOMIIaHAPHBIM BEKTOPAaM. https://m.edsoo.ru/NZSOLFWN1

IIpaBuno nmapasienenumena
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22

Pemenue 3anay, cBA3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUI
C BEKTOpaMu

https://m.edso0.ru/73F23EPUS

23

KoopanHaTHO-BEKTOPHBIN METO.
IIPU PELIEHUN T€OMETPUYECKUX
3a1a4y

https://m.edsoo.ru/BBI139Z7U

24

[TpsimoyronbHas cuctema
KOOpJMHAT B IIPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Tpocreiimue 3agaun B
KOOpAMHATax

https://m.edsoo.ru/X9TSDNSQ3

25

VYrois Mexay BEKTOPaMH.
CkassipHO€E ITPOU3BENCHUE

https://m.edsoo.ru/RPAQMBCDO

BEKTOPOB

26

Bpluucnenne  yrmoB  MexIy
IPSAMBIMH U TUIOCKOCTSAMHU

https://m.edsoo.ru/EGRV3NF84

27

KonTponbHas pabora no teme
"BeKTopbl U1 KOOPAMHATHI B
npoctpaHcTae"”

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpeHnue, 0600IIeHNE U
CHCTeMaTH3allMs 3HAHUH.
OcHoBHBIE GUTYPHI, HAKTHI,
TEOpeMBbI Kypca TIIaHUMETPHH

https://m.edso0.ru/16ASE1TYU
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29

[ToBTOpeHue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHU.
OcHoBHBIE GUTYPHI, HAKTHL,
TEOpPEMbI Kypca IUIaHUMETPHH

https://m.edsoo.ru/VEMVY73YE

30

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alurs 3HaHU.
3aaun MIaHUMETPUU U METOJIBI
WX pEIICHUS

https://m.edsoo.ru/UF02M943T

31

[ToBTOpeHue, 0600IICHNE U
CcHUCTeMaTU3als 3HaHU.
3aaun MIaHUMETPUU U METOJIBI
UX PEUICHUS

https://m.edsoo.ru/FG4PJN2IF

32

[ToBTOpeHue, 0600IICHNE U
cUcTeMaTH3aIlHs 3HaHUH.
OcHoBHbIe GUTYPBI, PaKTHI,
TEOpPEMBI Kypca CTepeOMEeTPHH
HToroBast KOHTpONbHAs paboTa

https://m.eds00.ru/ZY6BYLY7W

https://m.edsoo.ru/VP8CXOC4C

33-34

[ToBTOpenue, 06001IeHUE U

https://m.edsoo.ru/70QSTDCAP

CHCTeMaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
npoBepsieMoro IIpoBepsiembie HPeIlMeTHbIe pe3yJIbTAaThl 0CBOEHHSI OCHOBHOI
pesyabTaTa 00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3oBanusi
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOYKA, MPsMasi, TNIOCKOCTb
[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEACTBUSA M3 HUX IPH PEIICHUU
7.2 reOMETPUUYECKUX 3a7a4
OnepupoBarh NOHATHSAMU: MAPALIEIBHOCTh U MEPIEHAUKYISIPHOCTD
7.3 MPSIMBIX U TJIOCKOCTEN
KrnaccugunupoBars B3aMMHOE pacioioKE€HUE NPSIMbIX U IUIOCKOCTEH B
7.4 IPOCTPaHCTBE
OnepupoBarh MOHSATUSMU: ABYIPAaHHBIN Yroj, TpaHH JBYTPAHHOTO yTJa,
75 pedpo ABYIpaHHOTrO yIJia, TUHEHHBIN yroJl JBYrpaHHOIo yria, TpajycHas
' Mepa JBYTpaHHOIo yria
OnepupoBarh MOHATHAMH: MHOTOTPAaHHUK, BBINYKJIBIA M HEBBITYKIIBIN
7.6 MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, IPABUIIHHBIA MHOTOTPAHHUK
Pacmo3HaBaTth OCHOBHBIE BHIBI MHOTOTPAHHHKOB (MHUpaMHIa, TMPHU3MA,
1.7 MPSIMOYTOJIbHBIN Tapajieenurnen, Kyo)
KnaccudunupoBare  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUS s
knaccupukanud  (BBIMYKIBIE W HEBBITYKJIbIE  MHOTOTPAaHHUKH,
7.8 MpaBUJIbHBIE MHOTOTPAHHUKH, TPsSMbIE W HAKJIOHHBIE TPU3MBI,
TapajuIeTICTUTIC b))
OnepupoBarhb MOHSATUSAMM: CEKyIlas IJIOCKOCTh,  CEUEHHUE
7.9 MHOTOTPaHHUKOB
OOBACHATP TPHUHIMIBI  TOCTPOCHHUS CEUCHUU
7.10

MHOTI'OI'PaHHUKOB, UCIIOJIB3YA METOI CJICI0B




7.11

Crpoutp ceueHuss MHOTIOIPAaHHUKOB METOJOM CJIEJIOB, BBINOJIHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP:

BHJ] CBEPXY, COOKY, CHU3Y

7.12

PemraTe 3aga4d Ha HaXO0XICHHUE I'COMCTPHYCCKUX BECJIMYHUH I10 06paauaM
WK aJiroOpuT™MaM, IMMPUMCHASA H3BCCTHBIC AHAJIMTHUYCCKUC MCTOIbI IIPU
peicHUKM CTAHAAPTHBIX MATCMATUYCCKHUX 3ala4 Ha  BbIYUCICHUC
paCCTOﬂHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH 0 HpﬂMOfI, OT TOYKH OO0

IIIOCKOCTH, MCKAY CKPCIIUBAOIIIUMHUCA IMTPAMBIMHA

7.13

Pemrate 3amaun Ha HaXOXKJICHHE T€OMETPHUUECKUX BEITUYMH 10 00pa3maM
WY QITOPUTMAM, IPUMEHSS H3BECTHBIE AHAJUTUYECKHE METOABI IIPU
pEUIEHUN CTaHAAPTHBIX MAaT€MAaTHYECKUX 3a/1ad Ha BBIYMCIICHUE YIJIOB
MEXKIy CKPELIMBAIOIMMMUCS NPSIMBIMH, MEXAY IPSIMOM U IUIOCKOCTBIO,
MEXKy INIOCKOCTSIMH, JBYTPAHHBIX YIJIOB

7.14

Brrauncnate 006EMBI U TUTOIAAH TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
NUpaMu/ia) C TMPUMEHEHHEM (OPMYII, BBIUUCISATH COOTHOIICHUS MEXIY
IUTOIIASIMU [TOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOI'OI'PAaHHUKOB

7.15

OnepupoBaTh NOHATUSIMU: CUMMETpPUS B IMPOCTPAHCTBE, LIEHTP, OCb U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPbI

7.16

W3Bnekarb, npeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HH(OpMaLHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, NpPEICTaBICHHYIO Ha
YepTekKax U pUCYHKax

7.17

[IpumensTs reomeTpuyeckue (hakThl Ui PEUIEHUsS] CTEPEOMETPHUUYECKHUX
3a/1a4, IMPEANONAralouiuX HECKOJBKO IIAroB pPEIIEHUs, €CIH YCIOBUSA
NIPUMEHEHMS 33J]aHbl B IBHOH (popme

7.18

HpI/IMCH}ITB HpOCTCfIH.IPIC IporpaMMHBIC cpeacTBa u
QJICKTPOHHOKOMMYHUKAITUOHHBIC CHUCTCMBI npu peUICHUN
CTCPCOMCTPHUICCKUX 3ada1

7.19

HpI/IBOI[I/ITL MMPpUMEPbl MATEMATUYICCKUX 3aKOHOMCpHOCTeﬁ B IpUpoac u
JKU3HH, paClIO3HABATH MPOABJICHUC 3aKOHOB I'COMCTPHUHN B UCKYCCTBC




[IpuMeHATH MOTYyYEHHBIE 3HAHUS HA MIPAKTUKE: aHAJIM3UPOBATH PEaJIbHbIC
CUTYallUH U IPUMEHATHh N3YYEHHBIE TOHATHS B IIPOLIECCE MOUCKA PELICHUS
MaTeMaTH4eCKH cPOpMyITUPOBAHHOM MPOOIEMBI, MOICTUPOBATE PEAIbHBIC
CUTyallUH Ha S3bIKE T'€OMETPHUM, UCCIENOBATh IMOCTPOEHHBIE MOJEIU C

7.20 WCIIOJIb30BAaHUEM TeOMETPUUICCKUX TTOHSITHI U TEOPEM, arrapara aiareopsl,
pemiate  OpaKTHYeCKWe  3a/Ja4yd, CBS3aHHBIE C  HAXOXKICHUEM
TCOMETPHUECKUX BEIIMYUH
11 KJIACC
Kox
NpoBepsIeMoro IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
pe3yJibTaTa 0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero o01ero 00pa3oBaHust
6 ['eomerpus
OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKASI IOBEPXHOCTh, 00pa3yIoIne
[IWIHHIPAYECKON TIOBEPXHOCTH, MWJIUHJAP, KOHHYECKAsh MOBEPXHOCTb,
6.1 oOpasyromue KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepudeckas
MMOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (UIUHAP, KOHYC, cepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHST TSN BPALCHHS
6.4 KrnaccudumupoBars B3auMHOE pacmloiioKeHHE CPephl U TIOCKOCTH
OnepupoBaTh MOHITUSIMH: IIAPOBOW CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CJIOS, BBICOTA
' IapOBOTO CJI0S1, IAPOBOM CEKTOP
Bbrancnsate 00BEMBI W IUIOMIAMM TOBEPXHOCTEH Tenm BpalleHus,
6.6 TEOMETPHUECKUX Tell C MPUMEHEHUEM POopMyT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHK, BIHMCAaHHBIA B cdepy u
6.7 OTMCAHHBIN 0KOJIO cephl, chepa, BIMCaHHAS B MHOTOTPAHHUK HITH TEJIO
' BpaIeHUs
BbruncnsTe  COOTHONICHUS MEeXIY IUIOUIA/IIMU
6.8 TIOBEPXHOCTEH 1 06bEMaMH TOI0OHBIX TEJ
N3o6paxarh u3ydaemble (PUTYyphl OT PyKH U C IPUMEHEHHEM HPOCTHIX
6.9

YEPTEKHBIX UHCTPYMEHTOB




6.10

BbImonHATE (BBIHOCHBIEC) IUIOCKME YEPTEXKU U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUA CBEpPXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpallleHus

6.11

W3Bnekatb, MHTEPHPETUPOBATH M MPeoOpazoBbIBaTh WHGOPMAILUIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPHUYECKUX (Urypax, MpeAcTaBICHHYIO Ha
YepTekax U pUCyHKax

6.12

[TpumeHsTh TEOMETpHUYECKUE (AKTHI ISl PELICHUST CTEPEOMETPUUYECKIX
3a/1a4, NPEeAIoJIaraloluX HECKOJBbKO IIArOB PELIEHUs, €CJIH YCIOBHUS
NPUMEHEHHS 33J]aHbI B SBHOH opme

6.13

OHCpHpOBaTL MMOHATHEM: BCKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) Z[eflCTBI/Iﬂ CIIOKCHU A BeKTOPOB, BbIYUTAHUA BeKTOpOB H
YMHO)KGHI/UI BeKTopa Ha YuCIIO, O6”I)$ICH$ITI>, KaKNUMH CBOfICTBB,MI/I OHH
o0ramaroT

6.15

[TpuMeHsTH paBUIIO NapajlieNenuIe a Npy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTL MOHATUAMU: ACKAPTOBBI KOOPAHWHATBI B IPOCTPAHCTBE,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAMWMHATBI BEKTOpA,
yroua MCXKAY  BCKTOpaMu, CKaJIIpHOC  HIPOU3ZBCACHHUEC  BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cymMMy BEKTOpOB M IPOU3BEACHHE BEKTOpa Ha YHMCIO, Yroi
MEX/ly BEKTOpaMH, CKaJIIpHOE MPOU3BEIECHUE, PACKIaIbIBaTh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

33.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemiate HpOCTCfII.HPIC reOMCTPHUYCCKUC 3a/]a4 Ha IPUMCHCHHUEC BCKTOPHO-
KOOPpAWHATHOTO METOJa

6.20

Pemate 3amaynd Ha [J0Ka3aTEILCTBO MAaTEMATHYECKUX OTHOIIECHUN H
HaXO0XX/IEHWE TeOMETPUUECKUX BEIMYHMH 10 o0pas3iiaM W aJlfOpUTMaM,
MPUMEHSST  W3BECTHBIE  METOABl IPH  PEIICHHH  CTaHJIapTHBIX
MaTEMAaTHYECKUX 3a1a4

6.21

IIpuMeHATH IIpOCTEUIINE [IpOrpaMMHBIE cpeacTaa u
AJIIEKTPOHHOKOMMYHUKAI{UOHHBIE CUCTEMBI pu peLeHun
CTEPEOMETPUYECKUX 3a1a4

6.22

[TpuBOIUTH MpUMEpPHl MaTEeMaTUYECKUX 3aKOHOMEPHOCTEM B MPHUPOAE U
’KU3HU, paClIO3HABaTh MPOSIBICHNUE 3aKOHOB T€OMETPUHU B UCKYCCTBE




[TpuMeHsTh MoJydeHHbIE 3HAHUSI Ha IPAKTHKE: aHAJIM3UPOBATh PealibHbIC
CUTYallUU U IPUMEHATH U3YUYEHHBIE TIOHATHS B IPOIECCE MOMCKA PEIICHHUS
MaTeMaTH4ecKu  CPOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peasibHble CUTyallMM Ha SI3bIKE F€OMETPHUM, UCCIEeOBaTh MOCTPOCHHBIE

6.23 MOJCIA C WCIOJIb30BAHHEM T'€OMETPUUYECKUX TIOHITHH W TEOpEM,

alirapara anre6pbl, pfiiath MNPaKTHYECKHUE 3aJadd, CBA3aHHBIC C
HaXO0XIACHUEM I'COMCTPHUICCKUX BEINYNH

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

Kon

7 I'eomerpus
OcCHOBHBIE TOHATHSA CTEpEOMETpPUHU. Touka, TpsiMasi, TMIOCKOCTh, MPOCTPAHCTBO.

71 [TonsiTrie 00 aKCMOMAaTUYECKOM TTOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUU

' U CIIEZICTBHS U3 HUX
B3aumHOe  pacmonokeHWe ~ TPSAMBIX B MPOCTPAHCTBE.  IEPECEKAIOTUECs,
napajuleNIbHbIe W CKpEIIMBAIOIIHecs TMpsiMble. [lapauiensHOCTH MPSAMBIX U
IUIOCKOCTEH B TIPOCTPAHCTBE: IMapaJUIeIbHBIE TpsMbIe B MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX TPSIMBIX, MAPADICIIBHOCTh MPSMON WM IUIOCKOCTH. YTJBI C
COHAIPABJICHHBIMU CTOPOHAMH, YyroJl MEXAY TPSAMBIMH B TIPOCTPAHCTBE.

7.2

[TapannenbHOCTh IUIOCKOCTEH: MapajuleabHbIe MIIOCKOCTH, CBOWCTBA MapalieIbHbIX
mwiockocteil. I[Ipocteiiimue npocTpaHcTBEHHBIE (GUIYpBI HAa IUIOCKOCTH: TETPadp,
KyO, mapajuienenumnes, HOCTpOeHUE CeUeHH




7.3

[lepneHgUKYISPHOCTE NPAMOM M IUIOCKOCTH: NEPIEHAMKYJSPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MAaPAIJICIIbHBIC U IEPIEHIUKYISIPHBIE K INIOCKOCTH, IIPU3HAK
NEPIEHAUKYJIIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOU MEPIIEHAUKYIISIPHON
IIJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJI MEXKY IIPSAMOU U INIOCKOCTBIO, JBYTPAHHBII
yroJ, JMHEWHBIH Yroja JABYrpaHHOro yria. lleprneHaukyinssp W HaKJIOHHBIE:
paccTosiHue OT TOUKH 10 INIOCKOCTH, PACCTOSIHUE OT MPSIMOMU 10 TNIOCKOCTH, ITPOEKIIMS
¢urypel  Ha  IUIOCKOCTh.  llepHeHIUKYISPHOCTh  IUIOCKOCTEH:  IpPU3HAK
NEPIEHIUKYJIIPHOCTHU ABYX IUIOCKOCTEH. Teopema o TpEx meprneHauKysapax

7.4

IlonsATHE MHOIOrpaHHMKA, OCHOBHBIEC D3JIEMEHTHl MHOIOIPAHHHKA, BBIIIYKIBIE H
HEBBIIIYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: n-yroiabHas
Opu3Ma, TpaHU U OCHOBAHHUS NPU3MBI, NpsiMas U HAKJIOHHAs MpHU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapauienenumen, NpsMOyroJbHbIA apauIesICIIHUIIe]
U ero ceoicraa. [Iupamuaa: N-yroiapHas nupamMuaa, TpaHd U OCHOBAHUE ITUPAMUIBL,
OOKOBas M IOJIHAA MOBEPXHOCTh MHUpPAaMUbI, IPaBUIIbHAS U yCeUEHHas MUpaMuja.
DneMeHTHI IpU3Mbl U upamMubl. [[paBuabHbIE MHOTOIPAaHHUKU: IOHATHE

IIPaBUJIBHOTO MHOTOTPAaHHUKA, IIpaBUJIbHAs NPU3Ma M IpaBHIIbHAs IUpamMuia,
IIpaBUJIbHAs TPEYroJibHAs MUpaMuJa U IPaBUIIbHBIN TeTpadap, ky0. [Ipencrasienue o
NPaBWIbHBIX MHOTOTPaHHHUKAX: OKTa’Ap, AoAeKa’lp M ukocayapyrue CedeHus
IIPU3MBI U TUPAMUIBI

7.5

CumMmMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, MPSMOil, IITOCKOCTH.
OneMeHTbl CUMMETpUM B  NHpaMuax, NapajuleJienunenax, MpaBUIbHBIX
MHOTOI'PAaHHHUKAX

7.6

Bbruncnenue 37€MEHTOB MHOTOTPAaHHUKOB: pEOpa, aumaroHanu, yrisl. [lnomansb
OOKOBOW TOBEPXHOCTHM M TOJHOM MOBEPXHOCTU TMPSMOM MPHU3MBI, IUIOIIAIb
OCHOBaHHMH, TeopemMa 0 OOKOBOIl MOBEpXHOCTH HpsMoii mpu3Msbl. [Tnomans 60koBoi
MIOBEPXHOCTU M TOBEPXHOCTH IIPAaBUJIBHOM NHUPAMHUABI, TeopemMa O IUIOLAIU
yceu€HHoi nupamupl. [lonsarue 06 06béme. O6BEM nUpaMuIbl, IPU3MBI

7.7

[Tono6uble Tena B nmpocTpaHcTBe. COOTHOLIEHUS MEKIY IIIOLIAASIMUA TOBEPXHOCTEH,
00BEMaMHU TTOOOHEIX TEI
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Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

['eomeTpus

6.1

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yollire WINHIPUIECKON MOBEPXHOCTH, OCh
HWIMHIpUYECKON moBepxHOCTH. Lunmuuap: ocHoBaHUS M OOKOBasi MOBEPXHOCTH,
o0pa3yrolas U ocb, IIOLalb OOKOBON U MOJIHON MOBEPXHOCTH

6.2

Konunyeckast HOBEpXHOCTh, 00pa3yIolne KOHHYECKON TTOBEPXHOCTH, OCh U BEpIINHA
KOHUYeCcKol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, o0Opasyrolias U OcCh,
0N b OOKOBOH M TIOJMHOW TOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3yrolime u
BbICOTA, OCHOBAHUA U 6OKOBa$I IMOBCPXHOCTH

6.3

Cdepa u map: HeHTp, paauyc, AMaMeTp, oAb MOBepXHOCTH ceprl. B3anmuoe
pacroioxeHue cdepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonaab

chepnl

6.4

I/I306pa>KeHHe TCJ BpallCHUA Ha ITIJIOCKOCTH. PaSBépTKa ONUIMHAPA U KOHYCa

6.5

KomOunammu Ten BpaiieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMIMCAHHBIN OKOJIO
cdepsl, cepa, BHUCAHHAS] B MHOTOT'PAaHHUK, WIH TEJIO BPALICHUS

6.6

[Tonsitue 06 o6bEMe. OcHOBHBIE cBOHCTBa 00bEMOB Ten. Teopema 00 00bEMe
IpSIMOYTOJIBHOTO NapauleNienuneaa u ciueacTBus u3 He€. O0bEM MIMHAPaA, KOHYCA.
O06BEéM mapa u miomaas cheps

6.7

[Tono6nble Tena B nmpocTpaHcTBe. COOTHOLIEHUS MEXY TUIOIMIAAIMU TOBEPXHOCTEH,
00BEMaMHU TTOIOOHEIX TEI

6.8

Ceuenus nunuHApa (MapajiesbHO U MEPHIEHAUKYIISIPHO OCH), CEYEHHs KOHyca

(HapaJ'IJ'ICJ'ILHOC OCHOBAHUIO U MMPOXOAAIICC YCPE3 BCpH_II/IHy'), CCUCHUS 1Iapa

6.9

Bektop Ha miockoctd W B mpoctpaHcTBe. ClIOKEHHE M BbIUMTAaHHE BEKTOPOB.
YMHOXkeHHEe BEeKTOpa Ha 4ucio. Pa3noxenue BeKkTopa 1o TpEM HEKOMIUIAaHAPHBIM
BekTopaM. IIpaBuio napamnenenunena. Pemenue 3anad, CBI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOPaAMHU

6.10

Hp}IMOYFOJ'IBHaSI CUCTCMAa KOOpAWHAT B MPOCTPAHCTBEC. KOOp)II/IHaTBI BCKTOpA.
HpOCTCfIU.IPIC 3alayi B KOOpJAWHAaTax. VYron MCKAY BCKTOpaMHu. CKaJ'ISIpHOC

IMPONU3BCACHUC BEKTOPOB. Brrancnenue YIJIOB MEXAY MPAMBIMU U ITJIIOCKOCTAMM.

KoopanHaTHO-BEKTOPHBIM METO/T TPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJibTaTaM O0CBOCHUS
NMPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI NMPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus

Brnanenue meronamu J0Ka3aTeNbCTB, JIMOPUTMAMH pELICHUS 3ajad;
yMeHue (opMynupoBaTh W ONEPUPOBATh HOHATUSMH: OIpe/eseHue,
aKCUOMa, TeopeMma, CIEACTBUE, CBONCTBO, NPU3HAK, I0Ka3aTesbCTBO,
paBHOCHIIbHBIE (POPMYIHPOBKHU; IPUMEHSATh UX; YMEHHE (OPMYITUPOBAThH
0o0paTHOE M MPOTUBOIOJIOKHOE YTBEpPXKJIEHHE, NMPUBOIUTH NMPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTHYeCKOM WHIYKIHH;
IPOBOJUTh JIOKAa3aTEJIbHbIC PACCYXJIEHHUs TMpU pelIeHUuH 3ajad,
OLICHUBATh  JIOTMYECKYIO  HIPAaBUIBHOCTb  PACCYXKACHUH;  yMEHHE
OIEpPUPOBATH MOHATUAMHU: MHOKECTBO, MOJMHOXECTBO, OINEPALMU Haj
1 MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBbII
anmnapar Juis OMCaHUs pealbHbIX IMPOLECCOB U ABJICHUN U MPU PELICHUH
3aJ1a4, B TOM YHCJIE U3 IPYTUX Y4eOHBIX IPEAMETOB; YMEHUE ONIEpUPOBATH
HNOHATUSIMM: Tpad, CBSI3HBIM rpad, nepeBo, IUKI, rpad Ha MIOCKOCTH;
YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMYHBIMU CIOCOOAMU;
MCIIOJIb30BaTh Tpadbl MPH PEIICHUHU 3aa4

YMeHne omnepupoBaTh MOHATHSIMH: HATypajdbHOE YHCIIO, IENI0€ YHUCIIO,
CTETIeHB C IIeITBIM TT0Ka3aTelieM, KOPEHb HaTypaJIbHOM CTETIEHH, CTETICHB C
paIroOHAIBFHBIM TIOKA3aTelIeM, CTETIeHb C JCHCTBUTEILHBIM ITOKa3aTeleM,
JorapupM UYHUClIa, CHHYC, KOCHHYC W TAaHTEHC IMPOW3BOJILHOTO 4YHCIa,
OCTaTOK IO MOAYJIO, PallMOHAIBHOE YHCIO, MPPALMOHATIBHOE YHCIIO,
MHOXECTBAa HATYPaJbHBIX, IENbIX, PAMOHAIBHBIX, JACHCTBUTEIHHBIX
Yrced, YMEHHE WCIONb30BaTh NPU3HAKUA JICTMMOCTH, HAaWMEHBIIHHA
OOIIMIA TeNMUTENh U HAaMMEHbIIIee o01iee KpaTHoe, anropuT™ EBkimaa mpu
2 pELIeHUHN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH MO3UIIUOHHBIMU CUCTEMaMHU
CUMCJICHHUS;  yYMEHHE  BBINOJHATH  BBIYMCICHHME  3HAUYEHUH U
npeoOpa3oBaHUsl  BBIPAKEHUH CO CTENEHSMH M JorapupmMamd,
npeoOpa3oBaHusi  JpOOHO-PAlMOHATBHBIX  BBIPAKEHUH;  YMEHHE
OIEepPHPOBATH MOHATHIMHU: TIOCIEIOBATEIBHOCTD,




apudMeTHIecKas MPOrPecCHsi, TeOMETPHUYECKasl MPOrpecchs, 606CKOHEUHO
yObIBaromiasi ~ reoMeTpuyeckas — MpOrpeccus;  yMEHHE  3a/1aBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO PEKYPPEHTHBIX (POPMYIL;
YMEHHUE OIEPUPOBATh MOHSATHAMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIC
KOMILJIEKCHBIE YHUCJIAa, MOYJIb M apIyMEHT KOMIUIEKCHOTO Yncia, Gpopma
3aMUCH KOMILIEKCHBIX Yucell (TeOMETpHUECKasi, TPUTOHOMETpUYecKas U
anreOpandeckas); yMeTh MPOM3BOAUTH aApU(PMETHYECKHE JICUCTBUSA C
KOMIUICKCHBIMH ~ YWCJIaMH; TPUBOJIUTH  MPHUMEPHl  HMCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEJI; OIEPUpPOBATh MOHATHSAMHU: Marpuua 2x2 u 3x3,
OTIPENIeIIUTENb MAaTPHUIIBl, TEOMETPUICCKUN CMBICIT ONIPEIEIINTENS

YMeHHe onepupoBaTh MOHATUAMU: PAaLMOHAIbHBIC, UPPALMOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JOorapupMUUecKue, TPUTOHOMETPUUYECKUE
YpAaBHEHUsT M HEPABEHCTBA, WX CHCTEMBI; YMEHHE OIIEPUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IMPeoOpa3oBaHUE, YpaBHEHHUE,
HEPaBEHCTBO, CHUCTEMA YpPAaBHEHUH M HEPABEHCTB, PABHOCHIBHOCTH
YpPAaBHEHUI, HEPABEHCTB W CHUCTEM; YMEHHE pellaTb YpPaBHEHHS,
HEPaBEHCTBA M CHUCTEMBI C ITOMOINBI PA3IHMYHBIX IMPUEMOB; pPEIIATH
YpAaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C TIApaMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JUIS PEUICHUS MaTeMaTHYECKUX
3a]1a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKu U pealbHOM KU3HU




YMeHue onepupoBaTh NOHATUAMU: (GYHKIUS, YETHOCTh (PYHKIIMH,
NEePUOANYHOCTh (YHKIUH, OTPAaHMYEHHOCTh (PYHKIIUHU, MOHOTOHHOCTH
byHKIMH, SKCTpeMyM (GYHKIMHM, HauOoJIblliee U HaUMEHbIllee 3HaUCHUs
(GyHKIIMM HA MPOMEXKYTKE, HeMpepbIBHAS (PYHKIIHSI, aCUMIITOTHI rpaduka
GbyHKIMY, epBasi U BTOpasi MPOU3BOAHAS (PYHKIIMH, TEOMETPUUECKUN U
buznyecKuil CMBICI TPOU3BOIHON, IEPBOOOpa3Hasi, OINpeAeIEHHBIN
UHTETpall; YyMEHHE HaXOAUTh aCUMMTOTHI Trpaduka (QyHKIUU; YyMEHHE
BBIYUCIIATh  [POU3BOJAHBIE CYMMBI, IPOWU3BEACHUS, YACTHOTO H
KOMITO3UIIUN (YHKLUH, HAXOJUTHh YpaBHEHHE KacaTelIbHOH K rpaduky
(GyHKUIMU; yMEHUE HaXOIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX ()YHKIIHIA;
YMEHHE UCIOIb30BaTh MPOU3BOAHYIO MJIsI HUCCIEAOBaHUS (YHKIUH,
HaXOJUTh HAuOOJbIIME M HAUMEHbIINE 3HA4Y€HUs (PYHKUMHA; CTPOUTH
rpaiKu MHOTOUWICHOB C HCIOJB30BAHMEM armapara MaTeMaTHUeCKOTO
aHaJINM3a; MPUMEHATh NPOU3BOAHYIO I HAXOXACHUS HaWIydIlIero
pellIeHus B IPUKIIAIHBIX, B TOM YHCJIE COLUAIIbHO-DKOHOMUYECKUX U

¢u3nUecKkux 3a1a4ax; HaXOJUTh IUIOMAAN U 00BbEMBI (PUTY C TTOMOLIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MATEMATUYECKOIO MOJIEIUPOBAHUS C
NOMOILBIO AU(depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTth NOHATUAMU: IpaduK GyHKIMH, oOpaTHas QyHKIMS,
KOMIO3UIMSA (YHKIUH, JMHEHHas (YHKUIMS, KBajpaTH4Has (QYyHKIMS,
panoHanbHass (YHKIUS, cTeneHHas (QyHKUUS, TPUTOHOMETPUYECKHE
¢GbyHKIIMH, 00paTHBIE TPUTOHOMETpUYECKHE (YHKIIMH, TTOKa3aTelbHAs U
norapudmuueckas (yHKUHUU; yMEHHE CTPOUTHh IpadUKU H3yYEHHBIX
GyHKIMI,  BBINONHATH  npeoOpa3oBaHus  TpaduKoB  (PYHKIHIA,
MCIOJIb30BaTh TpaduKH JUIsl U3yUYEHHs MPOLIECCOB U 3aBUCUMOCTEN, IpU
pellleHnn 3ajad U3 APYrux y4eOHbIX IMPEIMETOB U 3a1ad U3 peajbHOM
KU3HU; BbIpaXaTb (QOpMyJaMU 3aBUCHMOCTH MEXAY BEIUYMHAMU;
MCIOJIb30BaTh CBOMCTBA U rpaduku QyHKUIUN A peuieHus] ypaBHEHUIH,
HEPAaBEHCTB M 3aj7lauy C MapaMmeTpamu; u300paxaTb Ha KOOPAMHATHOM
MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CUCTEM




YMeHue pemiatb TEKCTOBBIE 3a/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
NPOIEHTHI, JOJH U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HAaJIOTH, 3314 U3 00JacTH YIpaBJICHUS JTUUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTAaBJIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U HX
CUCTEMBI II0 YCJIOBHIO 3aJa4, MCCIENOBATH IIOJIyYEHHOE PEIICHHE U
OLICHUBATh IPaBAONOAO0HOCTh pE3yIbTATOB; yMEHHE MOJAEIHPOBATH
pealbHBIE CUTYallUH Ha S3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKEHHS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 33]1a4H, UCCIIEI0BATh
IOCTPOCHHBIE MOJAEIM C MHCIOJb30BAaHMEM amnmapara  aiareopsl,
MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBath MOHATHIMU: cpeiHee apudmeTnyeckoe, MeAnana,
HauOoJIbIlIee ¥ HAMMEHbIIIee 3HAUCHHUS, pa3Max, AUCIIEPCHs], CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0opa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATD
uH(pOpMalIKIO, TPEJICTABICHHYIO B TaOIUIaX, HA IUarpaMMmax, rpadukax,
OTpaKaIOIIYI0 CBOMCTBA PeabHBIX MPOLECCOB U SIBICHUM; MIPEACTABIATH
uH(pOpMALIMI0O C TOMOIIBIO TabNMIl M JuarpamMm; HCCIelI0BaTh
CTAaTHUCTUYECKUE JIJaHHBIC, B TOM YHCIE C NPUMEHEHHEM rpauuecKux
METO/IOB U DJIEKTPOHHBIX CPEJICTB; TPaPUUECKH HCCIIEIOBATH COBMECTHBIC
HaOJIOJICHUS C TTIOMOIIBIO TUarpaMM PacCeUBaHUS U IMHEHHOMN perpeccun




YMeHue onepupoBaTh MOHATHSAMU: CIyYalHBIM ONBIT M CIydailHOE
coOBbITHE, BEPOSTHOCTH CIIY4alHOTO COOBITUSI; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIHOJB30BaHUWEM TIpaUUECKUX METOJ0B; HMPUMEHSTH
bopMyIbl CIIOKEHUS M YMHOXKEHHUS BEPOSTHOCTEH, (QopMyiy MOIHON
BEpOSATHOCTH, hopmyny bepHyiu, komOuHaTOpHBIE (HaKTHl U (HOPMYIIBI,
OLICHUBATh BEPOSITHOCTH pealbHBIX COOBITUH; yMEHHE OIepUpOBaThH
MNOHATUSIMM:  Cy4ailHass BEJTUYMHA, paCIpelle]ieHue BepOSATHOCTEMH,
MaTeMaTHUYeCKOe OKUIaHHe, IUCIEpPCUs M CTaHJapTHOE OTKIOHEHHE
CIy4aifHOH BENWYMHBI, (YHKIUKA pacupeleieHus] W IUIOTHOCTH
PaBHOMEPHOTO, TOKA3aTEIHLHOI0 U HOPMAIILHOT'O pacIipee/ieH i ; yMEeHHe
MCIIOJIb30BaTh CBOMCTBA N3YYCHHBIX PACIIPEACIICHUM TSI PEIICHUS 33129,
3HAKOMCTBO C MOHSITHSIMH: 3aKOH OOJIBIIIMX YUCEII, METOJ[bI BEIOOPOYHBIX
UCCIICIOBAHM, YMEHHE TIPUBOJUTH NPHUMEPHI TIPOSBICHHS 3aKOHA
OONBINIUX YKCENl B MPHPOIHBIX M OOIICCTBCHHBIX SBJICHHSX; YMEHHUE
OTIEpUPOBATH MOHITHSIMH: COYCTaHUE, TICPECTAHOBKA, YUCIIO COYCTAHHA,
YHCII0  IEePeCTaHOBOK; OwHOM HbBIOTOHA; yMEHHE TPUMCHATH
KOMOHMHATOPHBIE (DaKTHI U PACCYKICHUS IS PEIICHUS 3a]1a4; OIICHUBATh
BEPOSTHOCTH PEATbHBIX COOBITHI; COCTABIIATH BEPOSITHOCTHYIO MOJICIb U
WMHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTatT

YMeHue onepupoBaTh IMOHATUSAMHU: TO4YKa, INpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEIMUNHA yTJa, INIOCKUN YToJI, IBYTpPaHHBIN
YroJI, TPEXTPAHHBIN yroJl, CKPEIMBAIOIINECS TIPSAMBIE, TapAJIIIEIIBHOCTD U
NEPIEHUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroyl MeXay HpSMbIMH,
yroJl MeXAy MpsSMOM M IUIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTSIMH,
paccTosiHuE OT TOYKHM A0 IUIOCKOCTH, PACCTOSHUE MEXAY IpPSMBIMH,
paccTosiHuE MEXy IUIOCKOCTSIMHM; YMEHUE MCIOJb30BaTh NIPU PELICHUH
3a71a4 U3y4eHHbIE (PAKThl U TEOPEMbI TNIAHUMETPUU; YMEHUE OLEHUBAThH
pasMepsl OOBEKTOB OKPYXKAIOIIET0 MHpA; CTPOUTH MaTeMaTH4YecKue
MOJIEJIM C TIOMOIIBIO I'€OMETPUYECKUX IOHATUN M BEIMYUH, pEIIaTh
CBSI3aHHbBIE C HUMHU MTPAKTHUECKHE 3a/1a4uH
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YMeHue ornepupoBaTh MOHATUAMU: IUIOWAAb QUTYpBl, 00bEM (DUTYPBI,
MHOTOTPaHHUK, MPAaBUIbHBIH MHOTOTPAaHHHUK, CEYECHHE MHOTOIPaHHUKA,
KyO, mnapajuienenunen, MNpusMa, NUpaMuia, (urypa U IOBEPXHOCTh
BpallleHusl, UUIUHAP, KOHYC, map, cdepa, miIomans chepsl, MiIomaIb
MOBEPXHOCTU MUPAMUJIBI, MPHU3MBI, KOHYyca, IWIMHIpa, 00BEM Kyoda,
MPSIMOYTOJIBHOTO Napajuieienuneia, MUpaMuibl, IPU3Mbl, [IUIUHAPA,

KOHyca, Iapa, pa3BEPTKa IIOBEPXHOCTH, CEUEHUS KOHyca U LMJIUHJpA,
napajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEYEHHUE 111apa, TNIOCKOCTb, Kacarolasics
chepbl, LWIMHApPA, KOHYCA; YMEHUE CTPOUTh CEUEHHUE MHOIOTpPaHHHKA,
n300paxkaTb MHOTOTPAaHHUKH, (UIYyphl M IOBEPXHOCTH BpalllEHUs, HX
CEUEHHs, B TOM 4YHUCJIE C IIOMOIIBIO JJIEKTPOHHBIX CpPEICTB; YMEHUE
NPUMEHSATh ~ CBOMCTBA  T€OMETPUYECKHX  (GUTYp,  CaMOCTOSITEIHLHO
(bopMynHUpOBaTh ONpEeNICHUs] U3y4aeMbIX (GUIyp, BBLABUIaTb THIIOTE3bI O
CBOWCTBAaX M NPU3HAKAX TE€OMETPUUECKUX (Uryp, OOOCHOBBIBATh WM
OIpOBEPraTh UX; YMEHHE NIPOBOIUTH KJIACCU(PUKALMIO (GUTYp IO PA3TUYHBIM
NPU3HAKaM, BBIIOJIHATh HEOOXOAUMBIE TOTOIHUTENIbHBIE IOCTPOCHUS
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YMeHue  omepupoBaTh  MOHSATHSMHU: JBUKEHHE B  IPOCTPAHCTBE,
napajuleNbHBI MEePeHOC, CUMMETPHS Ha IUJIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TMOA0OHS, TMOAOOHBIE (UTYPBI;, YMEHUE
pacro3HaBaTh paBHbIE M MOAOOHBIE (PUTYpPH, B TOM YHCIE B TPHUPOJIE,
UCKYCCTBE, apXUTEKTYype; HMCIIOJIb30BaTh M€OMETPUUYECKUE OTHOIIEHHS TpH
pelIeHnr 3a/ay; HaXOJUTh T€OMETPUYECKHWE BENUYMHBI (IJIMHA, YTOI,
I0IaAb, 00BEM) MPH PELICHUH 33aJa4 U3 IPYTUX y4eOHBIX MPEIMETOB U U3
peabHOM KU3HU; YMEHUE BBIYUCIATH T€OMETPUYCCKUE BETUYHMHBI (IUIHHA,
yroJ, IUIOIAAb, O0O0BEM, IUIONIAAb MOBEPXHOCTH), HCIONb3YS H3yuYeHHBIE
dbopMynbI U METONIbI, B TOM YHCIE: IJIOMAAh MOBEPXHOCTH MHUPAMHUIBI,
MPU3MBI, KOHYCA, [IWJIUH]IPA, IOk cPepbl; 00BEM Kyda, IPsIMOYTOJILHOTO
napajieNnenunena, MIPaMuIsl, IPU3MBI, WIHHIPA, KOHYCa, I1apa; yMeHHUe
HAXOJUTh OTHOILIEHHE 00bEMOB MOJOOHBIX QUTYD




YmMmenune ONCpHUpPOBaATh IOHATUAMU: HNPAMOYrOJIbHAA CHCTCMA KOOpPJAWHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJHHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa HA WYHUCIO, pa3jioKEHHE BEKTopa 1o Oasucy,
CKQJIIPHOC TIPOU3BEACHUE, BEKTOPHOE IPOU3BEICHHE, Yol MEXIY

12 BEKTOPAaMH; YMEHUE HUCIIOJb30BaTh BEKTOPHBIA U KOOPAMHATHBIA METO IS
peLIeHUs TEOMETPUUSCKUX 3a1a4 U 3a/1a4 JPYTrUX y4eOHBIX MPEAMETOB
YMeHue BbIOMpaTh MOAXOISAIIMKA METOJ Ul PEeIICHUs 3aJau; MOHUMaHUe
3BHAYMMOCTH MAaTEeMAaTUKA B W3YYEHHH TPHPOTHBIX M OOLIECTBEHHBIX

13 IIPOLIECCOB M SIBJICHUM; YMEHHE paclO3HaBaTb IIPOSBICHHE 3aKOHOB

MAaTCMAaTUKH B UCKYCCTBC, YMCHHEC IPUBOANTDH

MpUMEpPbl MaTEeMaTHYeCKHX  OTKPBITUH POCCHUHCKOH U  MHPOBOM
MaTeMaTHYeCKON HayKu




INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA

EI'D
11O MATEMATHKE
IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yncna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI
Panyonanenple  uyucia. OOBIKHOBEHHbIE M JECATHYHBIE JIpOOM, MPOLIEHTHI,
12 OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
Apudmernueckuil KopeHb HaTypaibHOI creneHu. [leiicTBusa ¢ apudmernyeckuMu
13 KOPHSIMU HaTypaJlbHOW CTETIEHU
Crenensb ¢ 1enabIM nokaszaresneM. CTeneHb ¢ palloHaIbHBIM MoKa3zaTesieM. CBOHCTBa
14 CTENEeHU
CuHyc, KOCUHYC ¥ TaHT'€HC YHCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHUHYC,
15 ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTHYHbIe U HATYPAIbHBIC JTOTapHUPMBI
JeiicTBuTenpHBIC YHCTa. ApH(PMETHIECKHE OTIEPAIINH C ISHCTBUTEILHBIMU YHCITAMU.
17 [TpuGmmxEHHbIC BEIYUCICHUS, TPABIJIAa OKPYTIICHHUS, TPUKHJIKA M OLIEHKA Pe3yiIbTaTa
' BBIYMCIICHHUI
1.8 [TpeoOpa3oBanue BbIpaXKEHUH
1.9 KommekcHbie uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Lenblie u 1poGHO-paiOHANbHBIE YPaBHEHUS
2.2 HppanuonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHUS
2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS
2.5 Lemnpie u 1poOHO-paIOHATFHBIC HEPABEHCTBA
2.6 UppanmonanbHble HEpaBEHCTBA
2.7 [TokazaTenpHbIC U JOoTapUMUUECKIE HEPABEHCTBA




2.8

TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 YpaBHeHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTpaMu
211 Marpuiia cucteMbl JIMHEWHBIX YpaBHEHUU. OnpeaeuTesib MaTpUIbl
3 DyHKINUH U TpaPUKH
OyHknus, crmocodbl 3amanus GyHkuuu. ['paduk GyHkmuu. B3aumHo oOpaTHBIC
3.1 byukyun. Yétaele u HeuéTHble pyHkuuu. [lepuoanueckue pyHKIun
Ob6nacte ompefeneHuss W MHOXKECTBO 3HaueHuM ¢GyHkiuu. Hymm dyHkum.
[TpoMexXyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
3.2 Makcumymbl 1 MUHUMYMBbI (yHKUMUd. HauOomnbiiee M HauMeHbIee 3HAYCHHE
(GYHKIIMHM Ha IPOMEKYTKE
Crenennast (yHKIHS C HATypaJIbHBIM U IIETBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
3.3 CgoiicTBa u rpaduk KOpHS N-0ii cTeNeHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenpHas u norapudmuueckas pyHKINUU, UX CBOICTBA U rpaduKu
Touku pa3psiBa. AcuMmnToThl TpaduKOB GyHKIUH. CaoiicTBa
3.6 (yHKIMI, HEMPEPBIBHBIX Ha OTPE3KE
3.7 ITocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEMN
3.8 Apudmerndeckas 1 reoMeTpuieckas nporpeccuu. Gopmysa CI0KHBIX
MIPOIICHTOB
4 Hayana maTemarnueckoro aHanmsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (DYHKIMN
[IpumeHeHne NPOU3BOJHOM K HCCIEIOBAHHIO (YHKUMH HAa MOHOTOHHOCTH U
4.9 KCTpeMyMbl. HaxoxaeHne HauboJbIIero ¥ HaUMEHBIIETo0 3HA4eHUs (PyHKIUH Ha
' OTpe3Ke
4.3 [lepBooOpasnas. Murterpan
5 MHokecTBa 1 JIOTHKA
5.1 MHoOkecTBO, Onepanuu HaJ MHOXkecTBaMu. [lnarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA




6.1

OmnmncarenbHas CTaTUCTHKA

6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®Durypsl Ha MITIOCKOCTH
1.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLECHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






