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INOACHUTEJIBHAS 3AIINCKA

['eomerpust siBisieTcs: OAHMM K3 0a30BBIX KypCOB Ha YpPOBHE CPEIHErO
o0miero oopa3oBaHusl, TaK Kak 00ECIIeYNBAET BO3MOKHOCTh U3YUEHUS TUCLMILIUH
€CTECTBEHHO-HAYYHOM HAIIPAaBIICHHOCTH M MNPEIMETOB T'YMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy ~ JIOTUYECKOE  MBILIUIEHHE,  (POPMUPYEMOE  TpU  U3YYEHUU
O00y4JarOMIMMUCS MOHSATUHHBIX OCHOB N'€OMETPHUH, MPH J0KA3ATEIbCTBE TEOPEM U
NOCTPOCHHUH LETIOYKH JIOTUYECKUX YTBEPKIACHUN NPHU PEIICHUU T'€OMETPUUYECKUX
3aJa4, YMEHHME BBIIBUIaTb M OINPOBEPraTh THMIIOTE3bl HENOCPEACTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIIEHUM 3a/1a4 €CTECTBEHHO-HAYYHOr'0 IMKJIA, B YaCTHOCTHU
dusnyeckux 3amad.

Lenb ocBoeHust mporpamMmbl yueOHOro kypca «I'eomerpusi» Ha yriay0néHHOM
YpOBHE — pa3BUTHE WHJUBHUAYaJIbHBIX CIIOCOOHOCTEH OOydYaloIMXcs MpU
M3yYCHUU TEOMETPHUH, KaK COCTaBISIONICH MpeaMeTHON obnacTtn «MaTemaTuka u
uHdopMaTHKa»  yepe3  OoOecleueHHe  BO3MOXKHOCTH  MPUOOPETEHUS U
WCIIONb30BaHUsl Oosiee TIIyOOKHMX TEOMETPUUYECKWX 3HAHMW U  JICWCTBUH,
CHELM(PUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIEHIHOI0 MPO(hEeCcCHOHATBHOTO
00pa30BaHus, CBA3aHHOI'O C HUCIIOJIb30BAaHUEM MATEMAaTUKH.

[IpropuTeTHBIMM 3aja4aMU Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMH U YCUIIMBAIOUIUMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCSI:

pacIIMPEHUE MPEACTABICHHUS O TEOMETPUM KAK YAaCTH MUPOBOU KYJIbTYphI U
(opMUpOBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYXKAIOLIUM MUPOM;

dbopMupoBaHue NPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIypax Kak o
BOXHEUIINX MAaTEMaTUYECKUX MOJENSIX, IMO3BOJISIIOIINX ONUCHIBATH M H3y4daTh
pa3HbIe SBJICHUS OKPYXKAIOIIEr0 MUpa, 3HAHWE MOHATHIHOIO arnmapara o pasueny
«CtepeoMeTpus» y4eOHOr0 Kypca reOMeTpHH;

dbopmMupoBaHue  yMEHHS ~ BIaJ€Th  OCHOBHBIMH  TOHATHUSMHU O
IPOCTPAHCTBEHHBIX (UIypax U UX OCHOBHBIMU CBOMCTBaMHU, 3HAHUE TEOPEM,
dbopMyn ¥ yMeHHE HMX NPUMEHSTh, YMEHHUS JOKAa3bIBaTh TEOPEMbl M HAXOAMTh
HECTaHJApTHBIE CIIOCOOBI PELLICHHMS 3a/aY;

dbopMupoBaHUE YMEHHMs PAaclO3HABATh HA YEPTEKax, MOJCISIX U B pealbHOM
MHpPE MHOTOTPAHHMKM M Te€Ja BpAIICHUSA, KOHCTPYHPOBATH TI'E€OMETPUYECKHE
MOJICIIH;

(dbopMupoBaHUE MOHUMAHUS BO3MOXHOCTHM aKCHOMATUYECKOTO MOCTPOCHMS
MaTEeMaTUYECKUX TeOopuH, (HOPMUPOBAHHE MOHUMAHHUS POJIM AKCHOMATUKH MpPH
IIPOBEJICHUU PACCYXKICHUN;

(dbopMHUpOBaHUE yYMEHHS BIAJE€Th METOAAMHU J0Ka3aTelIbCTB M AJITOPUTMOB
pELICHHs, YMEHHSI WX NPUMEHSATh, MPOBOJIUTH JOKA3ATEIIbHBIE PACCYKICHUS B
XOJIE€ PELIEHNs CTEPEOMETPUYECKHUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COACPKAHUEM,
dbopMUpoBaHUE TPEACTABICHUS O HEOOXOJMMOCTH  JIOKa3aTelbCTB  MpPH



00O0CHOBaHUY MaTEMaTHUYECKHUX YTBEPKICHUH U POJIM aKCHOMATHKHU B MPOBEICHUH
JEAYKTUBHBIX PACCYXKICHUM;

pa3BUTHEC W COBEPIICHCTBOBAHWE WHTEIUICKTYaJbHBIX W  TBOPYECKUX
CIIOCOOHOCTEH O0Y4YarOIIMXCs, MO3HABATEIHLHOM aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHU, KpUTHIHOCTH MBIIIICHUS, MHTEPECca K U3YUCHUIO TEOMETPHH;

dbopmupoBanue (HYHKIIMOHATHLHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH:
YMEHHS PACIO3HABATh TMPOSBIICHUS TEOMETPUUECKHX TMOHSATHUM, OOBEKTOB W
3aKOHOMEPHOCTEH B PCabHBIX JKU3HCHHBIX CHTYAIUSIX M MPH HU3YYCHHH JIPYTHX
y4eOHBIX ~TPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHMS PEalbHBIX CHUTYAIlUH, WCCIICIOBAHUS TIOCTPOCHHBIX MOJIEICH,
WHTEPIPETAIIIU TTOIYICHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEpKATEIbHBIMHU JTUHUSMH yu4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBusroTcs:  «lIpsiMble W TIJIOCKOCTH B MPOCTPAHCTBEY,
«Muororpanaukn», «Tema  BpameHus», «BeKToppl M  KOOPAWUHATHI B
IPOCTPAHCTBEY, «JIBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TpeboBaHnMe «yMETh OIEPUPOBATH
MOHATUSMIY, PEJICBAaHTHBIMH TEOMETPUHM Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSAM Y4eOHOTr0 Kypca, a
dbopMupoBaHUE  JIOTHYECKUX YMEHHM  pacHpenenseTcsi He TOJbKO  TI0
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 TojaM oOyuenus. Conepikanre o0pa3oBaHus,
COOTBETCTBYIOIIEEC MPEIMETHBIM pe3yibTaTaM ocBoeHUs DenepanbHOU padoueit
IPOrpaMMBbl, PACTpPEACIEHHBIM IO ToAaM OOYYeHHUS, CTPYKTYPUPOBAHO TaKUM
0o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHAIILHBIM BOIIPOCAM 00y4aromuecs
oOpalanich HEOJHOKPATHO. OTO  TMO3BOJSET OPraHu30BaTh  OBJIAJICHHC
T€OMETPUICCKUMHU MOHATUSIMHU ¥ HAaBBIKAMU TMOCJICIOBATEIBLHO U TIOCTYATEIBHO, C
COOJTFO/IeHNEM TPUHITUTIA TTPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPHUECKUX MPEACTABICHUN 00YJarONIUXCs, pacupsis U yriryomusis
e€, 00pazysi MpOYHBIE MHOKECTBCHHBIC CBSI3H.

[lepexo K U3Y4EHUIO TEOMETPHH Ha YIITyOJIEHHOM YPOBHE MTO3BOJISCT:

co3matb  ycnoBus i auddepeHnanuu  00y4eHHUs, IMOCTPOCHUS
WHINBUAYAJTBHBIX 00pa30BaTENbHBIX TPOTpaMM, OOECTICUUTh YIIIyOJIEHHOE
M3Yy4YCHUE TEOMETPHH KaK COCTABJIAIONIEH yaeOHOTo mpenMera « MareMaTrukay;

MOATOTOBUTH OOYYAIOMUXCSA K TPOAODKCHHUIO H3YYCHHUS MATeMAaTHKH C
yué€ToM BbIOOpa Oyaymied npodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXIY
0o01IUM 1 TTpo(pecCHOHAIbHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 waca B Heneno), B 11 xmacce — 102
yaca (3 yaca B HE/IeJI0).



COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsimble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IUIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacrosokeHue IpsAMBIX B IIPOCTPAHCTBE: INEPECEKAIOIIUECH,
NapaJuleIbHbIE M CKpEIIMBarOmMecs mpsMble. [Ipu3HaKW CKpEIMBAIOIIMXCA
npsAMbIX. [lapajienbHOCTh NPSMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MAapAIIIEIbHBIE
IPSIMBIE B IPOCTPAHCTBE, MAPATIEIIBHOCTh TPEX MPSAMBIX, MAPATIIEIbHOCTD MPAMON
n 1IockocTd. [lapamiensHoe M LEHTpaJIbHOE MPOEKTUPOBAHHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOWCTBa MapajjIeNbHOTO MpOoeKTUpoBaHus. IM300paxkeHnue
buryp B mapajuienbHON MPOEKIUU. YTJbl C COHANPABICHHBIMH CTOPOHAMM, YroOJl
MEXKy IMPSAMBIMU B IIPOCTpaHCTBE. llapamienbHOCTh MIIOCKOCTEN: NapajuleIbHbIe
IJIOCKOCTH, CBOMCTBA rapaaieabHbIX IJIOCKOCTEMN. [Ipocrenue
MPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, Mapauielenunes,
MMOCTPOEHHUE CEYEHUI.

IleprieHAUKYIAPHOCTD NPSAMON U TNIOCKOCTH: MEPIIEHAUKYIISPHBIC MPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIE IMApPAJJICIbHBIE W NEPHNEHIUKYJSIPHBIE K IUIOCKOCTH,
IPU3HAK MEPIEHAUKYJISAPHOCTA IPSIMOM M INIOCKOCTH, TeOpemMa O MpsAMOU
NEPIEHNKYIIIPHON IIJIOCKOCTH. OproronansHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 7O  TUIOCKOCTH,  MpoeKuus  (GuUrypbl Ha  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTh  IUIOCKOCTEM: MPU3HAK  MNEPIEHAUKYJISAPHOCTH  JABYX
IockocTer. TeopeMa 0 TpEX MEePIEeHAUKYIAPAX.

VYriasl B NPOCTPAHCTBE: Yrojd MEXKIY MNPSIMOM M TUIOCKOCTBIO, JABYTPAaHHbBIN
YIOJI, TUHEHHBIM YroJl JIBYTPAHHOrO yria. TpEéXrpaHHbIA U MHOTOTPAHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpasHHoro yria. CBoOICTBa IUIOCKHX U
JNBYIPaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCMHYCOB W CHUHYCOB ISl
TPEXTPAHHOIO yIJja.

MHoOrorpaHHuKHu

Buapsl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. IIpuszma: N-yronpHas
npusMa, IpsMas ¥ HaKJIOHHasi PU3Mbl, OOKOBasi U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannmenenunen, OPSAMOYIOJIBHBIM — HApajulelIeUIIEl W €ro  CBOWCTBA.
Kparyaiime myrm Ha TOBEpXHOCTM MHOTOrpaHHUKA. Teopema DJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupa: n-yrompHas mnupamMuia,
npaBWwibHAas W yceu€HHas nupamuiabl. CBolicTBa pédbep M OOKOBBIX TIpaHei
NpaBUJIbHOM NHpaMuabl. [IpaBuibHBIE MHOTOTpaHHHUKHW: NPABWIbHASA NpPHU3Ma U



IPAaBWIbHASL NUPAMHUAA, INPABUIbHAs TPEYrojibHAasg NHUPAaMHUIAa W IPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTOIPAHHUKAX: OKTajJp,
TOEKAd AP U UKOCAIP.

Bbruncnenre 51€MEHTOB MHOTOTpaHHMKOB: pEOpa, JAWAaroHald, YIJbl
[Inomaas OOKOBOM MOBEPXHOCTH M MOJHOM TMOBEPXHOCTH MPSMOM MPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM TMOBEPXHOCTH TMPSMON MPU3MBI.
[nomans OOKOBOW TOBEPXHOCTHM W TOBEPXHOCTH MPABUIBHOM MUPAMU[IBL,
TeopeEMa O oA YCEUEHHON ITUPAMUIBI.

CuMmmeTpuss B NPOCTPAHCTBE. ODJEMEHTBl CHUMMETPUHM  MPAaBUIIBHBIX
MHOTOrpaHHUKOB. CHMMETpUs B NPaBUJIBHOM MHOTOIPAHHUKE: CHMMETPHUS
MapajuIeNICIIANEeNd, CUMMETPHs IPABUJIBHBIX IIPU3M, CHMMETPHUS IPABHIBHOU
ITAPAMUJIBI.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIC, COHAIPABICHHBIE M  IIPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMHU: CIOKEHHE
U BBIUMTAHUE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucno. CBolicTBa clnoKeHus BEKTOpOB. CBOMCTBA YMHOKEHHUSI BEKTOpa Ha YHUCIIO.
[loHATHE KOMIUIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBuio mapamnenenunena. TeopemMa O pas3IoKEHUH BEKTOpa II0 TPEM
HEKOMIUIAHAPHBIM  BekTOpaM. IIpsMoyrosmpHass  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunarsl Bektopa. CBA3b MEXAY KOOpAMHATAMU BEKTOpA U
KOOpAMHATAMU TOYEK. YTON MeExIy Bekropamu. CKalsipHOE INPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpainenust

[ToHsTHA: UWIMHAPUYECKAS IIOBEPXHOCTh, KOHHUYECKAss MOBEPXHOCTb,
chepuyeckas TOBEPXHOCThb, OOpa3yronue TmoBepxHOocTel. Tema BpameHus:
MATUHAP, KOHYC, YCEUE€HHBIH KOHYC, cdepa, map. BzanMmHOe pacmosiokeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxeHnue Tten
BpallleHusl Ha TJIOCKOCTH. Pa3BépTka nunuuiapa u koHyca. CumMmerpus cepbl u
niapa.

O6bEM. OcHoBHBIE cBoOWcTBAa 00bEMOB Ten. Teopema 00 o0BEME
NpSMOYTOJIBHOTO Tapajuiesienunena U ciaeAcTBus u3 He€. OOBEM mpsMoOd U
HAKJIOHHOW MPU3MBI, IWIMHJpA, TUPaMHUIbl U KoHyca. OO0bEM 11apa U MIapoBOTO
CErMEHTA.

KoMOuHanuu Ten BpalieHwss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, ONHCAaHHAas OKojo 1wmiauHApa. Ilepeceuenune chepbl u mapa ¢
miockocThlo. Kacanue miapa u cdepsl miockocThio. [loHATHE MHOTrOrpaHHUKA,



OMKMCAHHOTO OKOJIO cdephl, cepbl, BIUCAHHON B MHOTOI'PaHHUK WU TEJO
BpallCHUSI.

[Inonaas MOBEPXHOCTH LWIMHAPA, KOHYyCa, IIIOMIAAb cPepbl U €€ yacTe.
[lonobue B mnpocTtpancTBe. OTHOLIEHHE OOBEMOB, IUIOMIAAECH MMOBEPXHOCTEH
nonoousix Guryp. IlpeodpasoBanue momoOus, romorerus. PemenHue 3amad Ha
IUIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOIOIPaHHHUKOB U TE€JI BPAICHUS: CEYEHUs LIMJIMHIpA
(mapanyienbHO W TEPHEHIUKYJISPHO OCH), CEUYEeHHMs KOHyca (MapajuieibHbIe
OCHOBAHMIO U MTPOXOJSALIME YEpe3 BEPILNHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHMI: METO CJEeI0OB, METO/l BHYTPEHHErO MPOEKTUPOBAHUS, METO/]] IepeHoca
CEKYILIEHN TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpaHcTBe. Omnepanuu Hajg BeKTopamHu. BekTopHoe
YMHOXEHUE BEKTOpOB. (CBOICTBa BEKTOPHOro YyMHOXeHUs. IIpsmMoyrosbHas
cucreMa KoopauHat B npoctpancTtBe. Koopaunarsl Bektopa. Paznoxkenue Bekropa
no Oaszucy. KoopAMHaTHO-BEKTOPHBIA METOJl MNpPH PEHIEHUH TIE€OMETPUYECKHUX
3a/1a4.

JIBUKeHUS] B IPOCTPAHCTBE

JBrxeHus: mpoctpancTtBa. OtoOpaxkeHus. [IBUKEHUST U paBEHCTBO (UTYP.
OOmue cBOWMCTBa JBWKECHWH. Buabl JNBWKEHUN: TapaUieIbHBIA IIEPeHOC,
LHEHTpaJbHAsl CUMMETPHS, 3€pKaJbHAs CHUMMETpPHUs, MOBOPOT BOKPYr MPSIMOIL.
[Ipeo6pazoBanus noxpobus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIBTATbBI

1) rpaxkaanckoe BociMTaHue:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYaIOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO0  4J€Ha  POCCHHMCKOro  oOIlIecTBa,  NPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MNpOLEAYyp TPa)xJAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI U JAPYroe), yMEHHE
B3aMMOJICIICTBOBATh C COLUHMAJIBHBIMU HWHCTUTYTAaMU B COOTBETCTBHUM C HX
(GYHKIUSIMU U Ha3HAYCHUEM;

2) maTpuoTH4eCcKOe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HAaCTOALIEMY POCCUHCKONW MaT€MAaTHKH, EHHOCTHOE OTHOLIEHHUE K
JOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB U POCCHMCKOM MaTeMaTU4eCKOM MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTMXKEHUH B JPYrUX HayKaxX, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Haponaa, c(hopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOrO MOBEIEHHUS, CBSI3aHHOIO C MPaKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKh U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILIETO;

4) acTeTH4ecK0e BOCTIUTAHUE:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOUYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajau, PEeLIECHUH, pacCyXICHH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

C(OPMUPOBAHHOCTb YMEHMSI TNPUMEHSATH MaTeMaTHUYECKHE 3HaHUA B
MHTEpEecax 3J0POBOro U 6€30IacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJbIXa, peryisipHas (pu3nueckas aKTUBHOCTB), (U3NYECKOE COBEPLICHCTBOBAHUE
MIPU 3aHATUAX CHOPTUBHO-03J0POBUTENBHON IE€ATEIBHOCTHIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTh K TpYydY, OCO3HAaHWE LIEHHOCTU TPYOOJIIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBHOM  AESITENIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeit mnpodeccud W pealn30BbIBATH COOCTBEHHBIE JKM3HEHHBIC ILJIaHBI,
FOTOBHOCTH M CIHOCOOHOCTH K  MAareMaTHU4ecKOMY  OOpa3oBaHUI0 U



caM0o0o0pa3oBaHUIO Ha TMPOTSHKEHWHU BCEH KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MAaTEMAaTUUYECKOW HAIIPaBJICHHOCTH;

7) 3K0JIOTHYECKOE BOCIIUTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTUYECKOW KYJIbTYphl, TIOHUMaHHE BIIHUSHUS
COLIMATbHO-2KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATBHOM
Cpenbl, OCO3HAHME TII00aIbHOT0 XapaKTepa KOJIOTHYSCKUX MpoOIeM, OpUeHTAIUS
Ha TIPUMCHCHHE MaTEMAaTHYCCKUX 3HAHWUW JUIA pEIIeHHMS 3a7ad B 00JlacTh
OKpY>KaloIel Cpelibl, IUIAHUPOBAHWE IIOCTYMKOB W OIICHKM WX BO3MOXHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOW  TPAKTUKH, TOHUMAHHE
MaTeMaTU4YeCKOM HayKu Kak cdepbl 4eJOBEUECKOH JESITEIbHOCTH, ATaloB €€
pa3BUTUS W 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMNHM, OBJIAJICHUE SI3BIKOM
MaTEeMaTUKH W MaTeMaTUYE€CKOW KYJIbTYpPOM KakK CpEICTBOM IIO3HAHUA MUDa,
TOTOBHOCTh OCVILECTBIISITh TMPOCKTHYIO W MCCIEAOBATEIbCKYIO JEATEILHOCTh
WHJIUBUYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

ba3oBble Joruueckue JeHCTBUA:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSTUN, OTHOLIEHUM MEXAY TMOHATHUAMH, (HOPMYIHPOBATH
OTIpe/ICIICHHs TIOHATHUM, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAaHMsI /111 0000IIEHHS U CPAaBHEHUSI, KPUTEPUHU TPOBOAMMOTO aHAIIN34;

BOCIIpUHMMATh,  (HOpPMYyaMpoBaTh W  NPeoOpPa30BBHIBATH  CYKIICHUS:
YTBEPAUTEIbHBIE U OTPULIATENbHBIE, €IMHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUUH;

JieJaTh BBIBOJIBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIFOUCHUH 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEJIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BLICTPANBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKJICHUS U BHIBOJIbI;

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BApHAHTOB  pEIIeHHWs, BbIOMpaTh Haubosiee  TOAXOMANUMHA € y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBaresbCcKue 1eiicTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEIbCKUM HHCTPYMEHT MO3HAHUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE WM JIaHHOE, (POPMHPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4eckoro o0beKTa, sIBICHUs, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEHM MEX1y O0BEKTaMHU, SBJIICHUSIMH, TPOIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BLIBOJOB U O00OIICHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpMAIMY, JaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUIOB U
¢dbopM TpencTaBieHus;

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHopmanuu o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA

Oo0menue:

BOCIIPUHHMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMHU H
HEeNAMH OOILEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX W TMHCHMCHHBIX TEKCTax, JaBaTh IOSCHEHUS IO XOAY PEIICHHS 3aJ1ayH,
KOMMEHTHPOBATh TIOJy4CHHBIN pe3yJIbTaT;

B XO7€ OOCYXXIEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
poOJIeMBl, peIIacMOM 3aJlayd, BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha IIOWCK
pELICHHs, COMOCTaBJIAThL CBOHU CYXICHHSA C CYXICHHUSAMHU IPYTUX YYaCTHUKOB
nayajora, OOHapy)KHBaTh pPa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTJIACHUs, CBOM BO3PAKCHUS,

HpCI[CTaBIISITB p€3yJ'IBTaTBI pCHICHI/ISI 3aaa4du, BKCHCpI/IMCHTa, HCCIICAOBAHUA,
IPOEKTa, CaMOCTOSTEIHHO BHIOMpPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
TIpe3CHTAIIN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE€ YHUBeEpPCcAJIbHbIE YUeOHbIE HelCTBUS
Camoopranmzanmusi:



COCTaBJISAThH IIJIaH, QITOPUTM PEIICHUs 3a7aul, BEIOMPATh COCOO pEIIEHUs C
Y4ETOM HUMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysbTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTbH IPU PELICHUU 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JOCTHKEHMSI WJIM HEAOCTHXKEHUSI PE3YJIbTaTOB EATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMATh W MCIOJb30BaTh MPEUMYLIECTBA KOMAaHIHOW W WMHAWUBUAYaIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
NESITEIbHOCTH, TUIAHUPOBAaTh OPraHM3AlMI0 COBMECTHOW pPalbOThI, pacHpeneisTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAaTh TIpollecC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3rOBbI€ INTYPMbD» W HUHBIE), BBIIOJHATH CBOIO 4YacThb pabOTBl H
KOOPAMHUPOBATh CBOU JEWCTBUS C APYTMMH 4YJ€HaMU KOMaH/bl, OLIEHHUBATH
KayecTBO CBOErO BKJaJa B OOLIMN MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHbIM
Y4aCTHUKaMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonity 10 kiaacca oOydaronuics HayuYnuTCs:

e CBOOOJTHO OIEPUPOBATh OCHOBHBIMU TOHSATHUSMH CTEPECOMETPUU TIPHU
pEIIeHNH 33/1a4 Y MPOBEJICHUH MAaTEMAaTHUECKUX PaCCyX ICHUMH;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUHU U CJICACTBUSA M3 HUX MPU PEHICHUU
r€OMETPUUECKUX 3a]1aY;

e KJacCU(UIIMPOBATh B3aMMHOE PACIOJI0KEHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBATh TOHSATHSMHU, CBS3aHHBIMH C YIJlaMd B
MPOCTPAHCTBE: MEXKAY NPSIMBIMU B MPOCTPAHCTBE, MEXAY MOPSIMOM U
IJIOCKOCTBIO;

e CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C MHOTOI'PaHHUKAMMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, MpsSMOYToJIbHBIN Mapajiiesienunel, Kyo);

e KiJaccu(UIMpOBaTh  MHOTOTPAHHMKH,  BBIOMpas  OCHOBaHMS  JUIs
KJIacCU(UKaIUY;

e CBOOOJHO ONEPUPOBATH TMOHSATHSMHU, CBSI3AHHBIMU C  CEYEHHUEM
MHOT'OTPaHHUKOB TIJIOCKOCTBIO;

e BBITIOJIHATH napajuieJIbHOE, LEHTPaIbHOE u OpPTOr OHAJIBHOE
MPOCKTUPOBaHUE (PUTYp HA IJIOCKOCTb, BBITIONHATH M300pakeHUsI QUryp
Ha MJIOCKOCTH;

e CTPOUTH CEUCHHUSI MHOTOIPAaHHUKOB DPAa3JIMYHBIMU METOJIaMH, BBIMOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX GUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHIAAM  TMOBEPXHOCTEW  MHOIOTPAaHHUKOB  (MpuU3Ma,
MUpaMKJIa), TEOMETPUUECKUX TEN C MPUMEHEHUEM (HOPMYI;

e CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: CHMMETPHUSI B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTb CHMMETPUH, LEHTP, OChb U IUIOCKOCTb CHMMETPUU
durypsr;

e CBOOOJHO OINEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOIIUMHU BEKTOpaM H
KOOpJMHATaM B IIPOCTPAHCTBE;

e BBITIOJIHATH JICUCTBHS HAJl BEKTOPAMU;

e pemarh 3aJayd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHWH U
HaxO0XJICHHE TEOMETPHUYECKUX BEJIMYHMH, MPUMEHSSI HU3BECTHBIE METOJIbI
MPU PEUICHUH MAaTEeMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0)KHOCTH;

e TMPUMEHATh MPOCTEHIINE TMPOrPAMMHBIE CpPEICTBA U  AIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEUICHUU CTEPEOMETPUUECKUX 3a]1ay;

e W3BJIEKATh, MNPEOOPa30BHIBATh M WHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKHX (HUrypax, MpenCcTaBICHHYIO Ha
yepTexax U pUCYHKax;

e TMPUMEHATH TMOJTYYEHHbIC 3HAHWS HA TPAKTUKE: CpPaBHUBATH U
aHAJIM3UPOBATH peajibHbIC CUTYallMW, MPUMEHSITh W3YYCHHbBIC MOHSATUSA B
npolecce IMOMCKAa PEIIeHHs MaTeMaTU4YecKh  Cc(hOpMYIMpPOBAHHOU
npo0JIeMbl, MOJIEIUPOBATh pEAIbHBIE CUTYAllMM Ha S3bIKE TE€OMETPUH,
MCCIIEI0BAaTh NOCTPOEHHBIE MOJIENIA C HMCIOJb30BAHUEM I'€OMETPHUECKUX
MOHATUN M TEopeM, ammapara anreOpbl, peliaTh NPAKTUYECKHE 3aJauu,
CBSI3aHHBIE C HAXOXK/ICHUEM F€OMETPUUECKUX BEJINYNH,;

e UMETh MPEJCTABJICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHSI T'EOMETPUU Kak
COCTaBHOM 4acTH ()yHIAMEHTA Pa3BUTHSI TEXHOJIOTHA.

K konmy 11 kiacca odyvaromuiics HayqYuTCs:



CBOOOJHO OMNEPUPOBATH MOHSATUSMH, CBS3aHHBIMU C UWJIMHAPUYECKOM,
KOHMYECKOH U Cc(EepUyYecKOd TOBEPXHOCTAMH, OOBSACHATH CIOCOObI
MOJTyYEHUS;

OIEepPUPOBATH MOHATUSMHU, CBI3AHHBIMU C T€JIAMU BPAILCHUS: LIUITUHIPOM,
KOHYCOM, c(hepoll u mapom;

pacrmo3HaBaTh Tejia BpaiieHus (IWIMHAP, KOHYC, cdepa u 1map) u
OOBSICHATH CTIOCOOBI TIOTYYEHHUSI TEJT BPAIICHHUS;

KJIacCCU(PUIIMPOBATH B3aMMHOE PACTIONOKEHHE C(HEephl U TUIOCKOCTH;
BBIYHCIIATh BEIIMYMHBI DJIEMEHTOB MHOTOI'PAHHHKOB W TEJ BpAICHUS,
00BEMBI M TUIOIIATN TMOBEPXHOCTEH MHOTOTPAHHHKOB W TEJ BpaIlCHUS,
Tr€OMETPUIECKUX TEJl C MPUMEHEHHEM (HOpMYT;

CBOOOJHO ONMEPUPOBATH MOHATHUSIMU, CBI3AaHHBIMH C KOMOWHAIMSMU Te
BpallleHUs] ¥ MHOTOTPaHHUKOB: MHOTOIPAHHMK, BIMCAaHHBIA B cdepy U
OINMCaHHBIA OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAHHUK WM TEJO
BpalllCHMUS;

BBIUUCIISITH COOTHOIICHHSI MEXTy TLIOIIASIMU MTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TEI;

n300paXkaTh M3ydaeMble (QUTYPHI, BBINOJHITH (BBIHOCHBIC) TUIOCKUE
YEpTEXU W3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUSI TEJl BPAILICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATh M TMPeoOpa3oBhIBaTh HH(MOpMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (urypax, MpeACTaBICHHYIO Ha
yepTexax U PUCYHKaX;

CBOOOTHO OMIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OTNIEPAIUU HAJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPANHAT;
pelraTh TeOMETPUIECKUE 33/1a4i Ha BBIYMCIICHUE YTJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIYUCIICHHE PACCTOSIHUN OT TOYKH 10 TUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOI'O METO/1a NP PEIICHUH;
CBOOOMHO OMEpUPOBaTh TIOHATHSIMH, CBS3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUMN;

BBITIONTHATh HW300paKCHWS MHOTOTPAaHHUKOB W TEJl BpalleHUS IPHU
MapaajieIbHOM  TEPEHOCE, LEHTPATbHOM CHMMETPHUM, 3€PKATBbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSMOM, TpeoOpa3zoBaHusl MOJ00uS;
CTPOUTH CEYCHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CCUCHHS ITUIMHApA
(mapaymienbHO M MEPIEHANKYISIPHO OCH), CEUCHHs KOHYyca (TapauiebHbIe
OCHOBAHHIO U TIPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCTIONIb30BaTh METOJBI TIOCTPOSHUS CEUYCHM: METOJ| CJIEeI0B, METO]
BHYTPEHHETO MPOESKTHUPOBAHUS, METO/I IEPEHOCA CEKYILIEH MITOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPIKIACHHUS;

IPUMEHATh T€OMETpUYECKHe (aKThl JJIS PEIICHUs CTEPEOMETPUUECKUX
3aa4, MPEANOIAralolliuX HECKOJIBKO WIaroB pELIEHUs, €CIU YCIOBUSA
NPUMEHEHUS 33J]aHbl B IBHOM U HEABHOHN (opME;

pemare 3aJadyd Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOILUCHUW U
HAaXO0XKJICHUE T€OMETPUYECKUX BEIUYUH;

IIPUMEHATH MPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHbIE
CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4;

IIPUMEHATh  IIOJIY4YEHHbIE  3HAHUS HA  IPAKTUKE:  CPaBHUBATD,
aHAJIM3UPOBATh U OLEHUBATh pPEAJIbHbIC CUTYAllMH, IPUMEHSITh U3YYCHHBIC
IIOHATHSI, TEOPEMBI, CBOMCTBA B  IIPOLIECCE IIOMCKA  PELICHMS
MaTeMaTH4eCKu  CPOPMYIMPOBAHHOW  MpPOOJEMbI,  MOJAEIUPOBATH
pealbHbIE CUTYallMd Ha S3BIKE I€OMETPUM, HCCIIEN0BAaTh IIOCTPOCHHBIE
MOJENM C UCIIONB30BAHUEM TE€OMETPUUYECKUX IIOHATUM U TEOPEM,
anmapata anreOppl, pemarh MPaKTUYECKHE 3aJaduM, CBS3aHHBIE C
HAaxXO0KJICHUEM T'€OMETPUUECKUX BEJINYNH;

UMETh MPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTUS T€OMETPUU Kak

COCTaBHOM 4acTHU (I)YHI[aMeHTa Pa3BUTHA TEXHOJIOTH.

Yuér coaep:kaHus padoyeid NporpaMMbl BOCIIMTAHUSA:

[IpoBenenne crucTeMaTHYEeCKONW JAMATHOCTUKH YPOBHS BOCIHTAHHOCTH
ydeHUKa W KJlacca B IIeJIOM, YTO TIO3BOJISIET Cpasy YBUIECTh MPOOJIIEMHEIC
TOYKM B  BOCHUTaHUM W  II€JICHAIPAaBIEHHO  C(HOPMYIMPOBAThH
BOCIIUTATEJIbHbIE 1IITH.

OO6s3atenbHOE 00CYXKIEHUE C pedsSTaMU TeX KAa4eCTB JIMYHOCTH,
KOTOpbIE OyyT3aTparuBaThCsl HA YpPOKax.

OcymiecTBUTh BBIOOP ONTUMAIBHBIX CHOCOOOB M MPUEMOB ISl Hadaja
ypoKa T.K. Ha 3TOM JTale MNPOUCXOAUT BIHUSAHHE Ha IMOTPEOHOCTHO-
MOTHBALIMOHHYIO c(hepy M yclex ypoka yalie BCero 3aBUCUT OT yMeJIou
OpraHu3alliy Havyasa ypoka

Hcnonp3oBaTh Ha 3Tane akTyald3aldyd ONOPHBIX 3HAHUU pPabOTHI MO
TOTOBBIM  4YEpTEeKaM, TpeHaxepbl, pabOTy B mapax, MNPUMEHATh

WHTEPAKTUBHYIO JOCKY.
CrnenuanbHO MOA0MPATH 3a/1a4u JIs1 yPOKa.

Hcnonp30BaTh HA ypoKe pa3HbI€ BUIBI KOHTPOJIS, YTO IMO3BOJIUT
OCYIIECTBIATH HPaBCTBEHHOE BOCITUTaHUE, BOCHUTHIBATh
OTBETCTBEHHOCTbh, CAMOCTOSITEIIbHOCTh, KPUTUYHOCTh, CHJTy BOJIH,
KOMMYHUKA0EIbHOCTh, TPY10II00HE.

Bocnurtanue TBOPYECKOHU CAMOCTOSITCIIBHOCTH MOKHO



OCYILECTBJISATh C IOMOIIBIO PA3IMYHBIX TBOPYCCKUX JIOMAIITHUX
pabor

[IpuMeHSTh  pa3HbIe  CIIOCOOBI  OIICHMBAHMS, YTO  OKAa3bIBAIOT
TIOJIOXKHUTEIILHOE BO3/ICHCTBHE HA peOCHKA U B IUIAHE YyCIeXa, U B ClIydae
Hey/ad.

[TpoBoauTh 3Tanm peduiekCHH Ha KaXJIOM YpPOKE, YTO TO3BOJIUT
KOPPEKTHUPOBATH BOCIIUTATEIBHBIC 33/1a41 yPOKa.

Kpurepuu oueHnBaHusi 3HAHU, yMEHU U HABBIKOB 00y4al0 IINXCS
110 FeOMeTPHUH.

JI1sl OLlEHKM MOCTMXKEHHUH yJalluxcs MPUMEHSETC MATHOAUIbHAS

cucreMa oneHuBaHusa. HOpMbI O1leHKH:

1.0OneHKa MNHUCHMEHHBLIX KOHTPOJBHBIX PadoT o0y4yariuxcsi 10
reoMeTrpume.

Omeem oyernueaemc omMemKou «5», eciu.

1) paboTa BBINIOJHEHA MTOJTHOCTHIO;
2) B JIOTUYECKUX PACCYKJICHHUSAX W OOOCHOBAHMM pEIIEHUS HET MpoOesioB U
OIIMOOK;

3) B pellIeHUH HET MaTEeMaTHYeCKUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTH,
OIKCKA, KOTOpas HE SIBJIETCS CJIEICTBHUEM HE3HAHMS WM HEMOHUMAaHUS
y4e0HOr0 MaTepuana).

Ommemxka «4» cmasumcs, eciu:

1) paboTa BBIMOJIHEHA TMOJHOCTBIO, HO OOOCHOBAHHUS IIArOB pEILICHUS
HEJIOCTAaTOYHBI (€CJIM yYMEHHE OOOCHOBBIBATH PACCYXKJCHUS HE SBISIIOCH
CHEIUATBHBIM OOHEKTOM TIPOBEPKH);

2)IONYIIEHBl OJHA OIIMOKAa WJIM €CTh JBa — TPU HENOUETa B BBIKJIAJIKAX,
PUCYHKaX, dYepTekax wiv rpadukax (eciaw 5Tu BUIBI paOdOT HE SIBISUIACH

CHELHATbHBIM 00BEKTOM MTPOBEPKH).
Ommemxa «3» cmagumcsl, eciu:

1) momymieHo Oojiee OIHOW OMIMOKM WM Oojice JBYX — TPEX HEIOYECTOB B
BBIKJIQJIKAX, dYepTekax wWid rpadukax, HO oOydarommiics oOnagaer
00s13aTeIIbHBIMU YMEHHSIMH T10 TIPOBEPSEMON TEME.

Ommemka «2» cmasumcsi, eciu:

1) ;momyIIeHbI CYIMICCTBEHHBIC OIIMOKHM, MOKA3aBIIHe, YTO OOYJArOIIUICS HE
oOJnazaeT 00s3aTeIbHBIMU YMEHUSMHU 110 TaHHOW TEMeE B MOJTHOU Mepe.

Yuurenb MOXKET MOBBICUTH OTMETKY 32 OPUTHHAIBHBIA OTBET HAa BOIPOC
WIM OpPWUTHHAIBHOE pEIICHUE 3a/aud, KOTOpbIe CBUIETEIHCTBYIOT O
BBICOKOM MaTE€MaTUYE€CKOM DPa3BUTHHM OOYYalOIEerocs; 3a pelieHue Ooliee
CJIOKHOW 3a7a4M WJIM OTBET Ha OOJiee CIIOKHBIA BOIPOC, MPEIIOKEHHBIC
oOydJarormeMycst JOMOJTHUTEILHO II0CJ€ BBIMOJHEHUS UM KaKHUX-JIMOO
IPYTUX 3aJaHUM.



Z.OHeHKa YCTHBIX OTBE€TOB oﬁyqamnmxm o reoMeTpuu
OtBer OIICHUBAECTCA O0TMETKOM «5», €CJIN YYCHHK:

v/ TIOJIHO PAacCKpbUI COJACpXKaHWE Marephajia B 00BbeMeE, MPeTyCMOTPEHHOM
porpaMMoir U Y4eOHUKOM;

v\ W3JI0XKWJI  MaTepuall  TI'PAaMOTHBIM  SI3BIKOM, TOYHO  HCIOJIb3YA
MAaTEMATUYECKYI0 TEPMHHOJIOTUKD W CHUMBOJMKY, B OIPEIECICHHON

JIOTUYECKOW MOCIIE0BATEIbHOCTH;
v/ TIPaBWJIBHO BBITIOJMHWI PUCYHKH, YEPTEKHU, TpaPuKuU, COMYTCTBYIOIIHE
OTBETY;

v/ TIOKa3ajl yMEHHUE WJUIIOCTPUPOBATh TEOPHUI0 KOHKPETHBIMU MpPUMEpaMH,
INPUMEHATh €€ B HOBOW CUTYAallMM IPU BBINOJHEHUH MPAKTUYECKOTO

3a/IaHUS;
v' MPOJEMOHCTPUPOBAII 3HaHUE TEOpUU paHee U3YYEHHBIX
COMYTCTBYIOUIMX  Te€M,  CHOPMHPOBAHHOCTH U  yCTOWYMBOCTD

HCIIOIb3YEMBIX TIPH OTBETE YMEHUN U HABBIKOB;

v/ OTBEYaJ CaMOCTOSITEIbHO, 0€3 HABOASIIUX BOIPOCOB YUUTENS;

v BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IMPU OCBEUICHHUE BTOPOCTEIECHHBIX
BOIIPOCOB WJIM B BBIKJAJKaX, KOTOPhIE YYEHUK JIETKO MCIPABHUJI IOCTE
3aMe4aHus YIUTesl.

OTBeT OLEHMBAETCH OTMETKOH «4», ec/ii YIOBJIETBOPSE€T B OCHOBHOM
TPeOOBAHUSAM HA OLIEHKY

«5», HO npu IMom umeem O0OUH U3 HEOOCHAMKO8:

v'B  U3JIOKEHUU JIONYIIEHbl HEOONbIIME MpoOenbl, HE HCKa3HBIIEE
MaTEMaTU4YECKOE COAEPIKaHUE OTBETA;

v/ IONYIIEHBl OJUH — JBa HEJOUYETA MPHU OCBEIIEHUH OCHOBHOI'O COAEPKAHUS
OTBETA, UCIIPABIICHHBIE IIOCIIEC 3aMEYaHus YUUTEIS;

v/ IOMyILIEHbl OmuOKa wuiauM Oojee JBYX HEJOYETOB TMPH OCBELIECHUU
BTOPOCTEIICHHBIX BOIPOCOB WJIM B BBIKJIAJKaX, JIETKO MCIIPAaBICHHBIE
IIOCJIC 3AMCYAHUS YUUTEIIS.

OTMeTKAa «3» CTABHTCA B CJIeayromux ciyvdasix:

v HEINIOJIHO PACKpBITO COAEpKaHME MaTepuaia (CoaepaHUE H3JI0KEHO
¢parMeHTapHO, HE BCerja IOCIEAOBaTEIbHO), HO IIOKa3aHO oOIee
MOHMMAaHUE BOMPOCa U MPOJEMOHCTPUPOBAHBI YMEHHUS, TOCTATOYHbIE IS
YCBOEHHUsI TMPOrpaMMHOro Marepuaina (ompeneneHsl «TpeboBaHusIMH K
MaTeMaTH4eCcKOM MOATOTOBKE YYallMXCs» B HACTOSIIEN MpPOrpaMMme IO
MaTeMaTuKe);

v AMEJNCh 3aTPyIHEHUS WM JIONYIICHbl OIIMOKW B  ONpPEICIICHUU
MaTeMaTUYeCKOM TEPMUHOJIOTHM, YepTexaxX, BBIKIAJKaX, MCIPABICHHbIE
MOCJI€ HECKOJBKUX HABOASIINX BOIIPOCOB YUUTEIIS;

v YUYEHHK HE CHPAaBHJICA C NPUMEHEHUEM TEOPUU B HOBOW CHUTyaluu NpH



BBITIOJIHCHUU ~ TMPAKTHYECKOTO0  3aJaHus, HO  BBINOJIHWI  3aJaHuUs
00513aTEILHOTO YPOBHS CIIOKHOCTH MO JAHHOW TEME;
v IpU  JIOCTAaTOYHOM  3HAHUM TEOPETUUYECKOTO0  Marepuaia  BbISBICHA
HeJI0CTaTOYHass C(OPMHPOBAHHOCTH OCHOBHBIX YMEHUI 1 HABBIKOB.

OTMeTKa «2» CTABUTCS B CJIEAYIOIIUX CAydasIX:

v/ HE PacKpBITO OCHOBHOE COJIep)KaHNe YIeOHOTo MaTepHraa;
v O0OHapYy)KEHO HE3HAHHE YYEHHKOM OOJIbIlIed WM Haumbojiee BaKHOM 4YacTH
y4e0HOT 0 MaTepurarna;

v IONYIIIEHbl OMIMOKK B OINpEIACICHUN TOHSATUM, TPU HCIOJIH30BaHUU
MaTeMaTU4YeCKON TEPMUHOJIOTHUH, B PUCYHKaX, YepTekax win rpadukax, B
BBIKJIQJIKaX, KOTOPBbIE HE MCIPABJICHBI MOCJIE€ HECKOJbKUX HABOASAIIUX
BOIIPOCOB YUUTEISL.

HNTorosas oueHka 3HAHUI, YMEHHH U HABBIKOB

1.3a moayrogue€ W 3a TOJl 3HAHUS, YMEHUS W HABBIKU
yUalluxcs Mo TeOMETPUN AFHEIOT OTHUM OaJlJIoM.

2. OcHoBanueM JJI9 BBICTaBJICHUS HWTOT'OBOM OIIGHKM 3HAHUU
CIIyXaT pe3yJIbTaThl HAOJIOACHUN YyUUTENS 3a MOBCEIHEBHOW paboTOn
YUYE€HHKOB, YCTHOTO OIMPOCa, TEKYIIUX U UTOrOBBIX KOHTPOJILHBIX pa0OT.
OnmHako MmocaeAHUM MpUIaeTCsl HanOoJIbIlee 3HaUCHHE.

3. Ilpu BBICTaBICHUHU UTOTOBOM OIEHKHU YUUTHIBAETCS KaK ypOBEHBb
TEOPETUYECKUX 3HAHUW YYEHHMKA, TaK W OBJIaJeHUE UM MPaKTHYECKUMHU
YMEHUSAMHU U HaBblkaMu. OJHAKO YYEHUKY HE MOXKET OBbITh BBICTaBJICHA
MOJIOKUTENbHAST WTOTOBasl OIEHKAa TI0 TEOMETPHH, €eCIM BCE WJIH
OOJBIIMHCTBO €r0 TEKYIIMX OOYyJarolmMX M KOHTPOJIbHBIX padoOT, a Takke
UTOTOBasi KOHTPOJIbHAs padoTa OIICHEHBI KaK HEYIOBJICTBOPUTEIbHBIC, XOTS
€r0 YCTHBIC OTBETHI OI[CHUBAJINCH MOJIOKUTEIHHO.

KonTponsubie padoTsl : http://school50.1bihost.ru/space/133/2017/09






TEMATHUYECKOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumMenoBanue
pa3aesioB U TeM
NMPOrpaMMbl

KoaunuecrBo yacos

KourpoJuabubie
Bcero P
padoThbI

IIpakTnueckne
padoThbI

OcHoBHBIE BHDBI
HeATEJIbHOCTH

JIEKTPOHHBIE
(uugposbie)
oOpa3oBarejibHbIE

pecypchbl

BBenenune B
CTEPEOMETPHUIO

23 1

- YCTaHaBJIMBAaTh JOBEPUTEIIbHbBIC
OTHOILCHUS MEXKIY YUUTEIeM U
00yyJaronumuct,
CIOCOOCTBYIOMINX TTOBUTUBHOMY
BOCIIPUATHUIO YUAIIUMUCS
TpeOOBaHMIi U MPOCHO yUUTENS

- IPUBJICKAaTh BHUMAHUE
oOyyJaromuxcs K 00cyxaaemMon
Ha ypoke nH(pOopMaluH,
AKTUBHU3AIMHU TI03HABATEIBHON
JeSITEIIFHOCTH 00yJaroIIiXCst

- IPUMEHSTDH Ha YPOKE
WHTEPAaKTUBHBIE OPMBI PaOOTHI
¢ 00yJaroLUMMUCS: TMCKYCCHH,
KOTOpBIE JA0T 00YYarolMCs
BO3MOKHOCTB IIPHOOPECTH OTBIT
BEICHHSI KOHCTPYKTHBHOT'O
Jraora

- OpPraHM30BBIBATH MIE(PCTBO
MOTHBHPOBAHHBIX 00YUYaIOIIUXCS
HaJ] UX HEYCIIEBAIOIINMHU

OJIHOKJIACCHUKaMH, JAIOLIee
00y4aromumMcsi COIUaIBLHO
3HAYMMBIH OIBIT COTPYIHHUYECTBA
Y B3aMMHOM MTOMOIIN

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



https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE

- peaM30BbIBATh
BOCTIUTATEIbHBIE BO3MOKHOCTH B
Pa3IUYHBIX BUJIAX JACSITEIEHOCTH
00yyYaromuxcs co CIOBECHOM
(3HaKOBOI) OCHOBOIA:
caMoCTOsITeNbHAs paboTa C
y4eOHUKOM, paboTa ¢ Hay4yHO-
MOMYJISIPHOM JIUTEPaTypoid, 0TO0p
U CpaBHEHHE MaTepHaa 1o
HECKOJIbKUM MCTOYHUKAM.

pea30BbIBATH BOCITUTATEILHBIC
BO3MOXKHOCTHU B PA3JIMIHBIX
BUJIAX JIESTEIHHOCTH,
00y4aromuxcs co CIOBECHOM
(3HaKOBOI) OCHOBOIA:
CUCTEMaTH3alHsl y9eOHOTO
Marepuana

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

B3anmuoe
- IPOCKTUPOBATh CUTYAIIMU U
PacmoIoxKeHne COOBITHSI, Pa3BUBAOIINE
HPAMBIX B SMOIMOHAIBHO-IIEHHOCTHYIO
MPOCTPAHCTBE cthepy oOygatorerocs
- pa3BUBaTh y 00YYAIOIINXCS
MO3HABATEIILHYIO AKTUBHOCTH,
CaMOCTOSATEIHOCTh, UHUITHATHBY,
TBOpYECKHE CITOCOOHOCTH
-OpraHU30BLIBaTh Bubnnoteka LOK
[TapannenbHOCTB MHIMBAQIIbHbIC U TPYIIOBBIC | https://m.edsoo.ru/1c209e37

MPSMBIX U TIOCKOCTEN
B [IPOCTPAHCTBE

(hopmbI yueOHOH eI TeTbHOCTH;

-p€ajin30BbIBATH
BOCIIMTATCIJIBHBIC BO3SMOXHOCTHU B



https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE

Pa3IUYHBIX BUAX JESTEILHOCTH
00Y4YaIOIIUXCs CO CIIOBECHOU
(3HaKOBOI) OCHOBOIA:
caMOCTOSATEIbHAS padoTa C
y4eOHUKOM, paboTa ¢ HayJHO-
MOMYJISIPHOM JIUTEPATypOid, 0TOOp
Y CpaBHCHUE MaTepHaia mo
HECKOJIbKMM HCTOYHUKAM;

-IIPUMEHSTH HA YPOKE
WHTEPAaKTUBHBIC (OPMBI PaOOTHI
¢ 00y4aroLMMUCS: TUCKYCCHH,
KOTOpBIE JAFOT

00y4aromumMcsi BO3MOKHOCTb
PUOOPECTH OIBIT BEICHUS
KOHCTPYKTHBHOT'O JIHAJIOTa;

IlepnieHIUKYJISIPHOCTD
IPSAMBIX U TIIIOCKOCTEH
B IIPOCTPAHCTBE

25

-MPOEKTUPOBATH CUTYAllH U
COOBITHSI, Pa3BUBAOIINE
KYJIBTYPY MEePEKUBAHUN U
[IECHHOCTHBIC OPUCHTALIUN
pebenka;

-MHULIUAPOBATh U MOANEPKHUBATH
U CCJIE/10BATEIbCKYIO
JESTENBHOCT O0YYaOIMXCS B
paMKax peaym3aluy UMU
WHIMBUAYAIBHBIX U TPYTIOBBIX
UCCJIE10BAaTEIbCKUX IPOEKTOB,
YTO JacT 00y4aromuMcs
BO3MOXHOCTbH IIPHOOPECTH HABBIK
yOIMYHOrO BBICTYIIJICHUS [IEPEn
ayJIUTOpHUEl, apryMEeHTHPOBaHUS
1 OTCTauBaHMSI CBOEH TOUKU
3pEHMUSL

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



https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE

VYrael u PacCCTOAHUA

16

-00marbes ¢ 0oyyaromumucs (B
JMaJiore), MpU3HaBaTh UX
JIOCTOMHCTBA, TOHUMATh U
MIPUHUMATh UX

- OPraHU30BBIBAThH
WHAVBHIYAJIbHBIC ¥ TPYIIIOBBIC
(hopMBbI yaeOHOI AeSITeTHHOCTH

- OPraHU30BHIBATH JUIS
00y4aromuXxcs CUTYyaIi
KOHTPOJISL X OLICHKU

-peann30BbIBATH
BOCITHTATEJIbHBIC BO3MOKHOCTH B
Pa3IUYHBIX BUAX JESTEIBHOCTH,
00y4aromuxcs co CJIOBECHOH
(3HaKOBOI) OCHOBOIA:
cUCcTeMaTh3aIsl yaeOHOTOo
Marepuana.

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

MHororpaHHUKH

-peann30BbIBAThH
BOCTIUTATEIbHbIE BO3MOXKHOCTH B
Pa3IMYHBIX BUIAX ACSTEIbHOCTH
00y4aromuxcs co CJIOBECHOM
(3HaKOBOI) OCHOBOI: BEIBOABI U
JI0Ka3aTeIbCTBO (POpMyII, aHATTH3
(hopmy, peleHne TEKCTOBBIX
KOJINYECTBEHHBIX U
Ka4yeCTBEHHBIX 3a/1a4,
BBINOJTHEHUE 3a/IaHHUH 110
Ppa3rpaHU4YEHUIO TOHSITHIA

- IPUMEHSTH Ha YPOKe
WHTEPaKTUBHBIC (DOPMBI paOOThI

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



https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE

¢ 00yJarOIIMHUCS

- IPUMEHSTH Ha yPOKe
HMHTEPaKTHBHBIE (POPMBI pabOTHI
¢ 00YJarOIIMMUCS: TPYTIOBast
pabota wmm pabora B napax,
KOTOpBIC y4aT 00y4arOImuXCs
KOMaHJIHOH paboTe u
B3aMO/ICHCTBHIO C APYTUMH

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

BekTope! B
12 00yuaomuUMUCs
MPOCTPAaHCTBE
- IPUBJICKATh BHUMAHHE
00yYaromuxcs K HEHHOCTHOMY
ACITIEKTY M3y4aeMbIX Ha YpOKe
SIBJICHUM, TIOHATUH, IPUEMOB
IToTOpeHue, OPraHU30BbIBATH JIJIS Bubnnoteka LOK
0000111eH1E U 5 00y4arOIMXCs CUTyalHH https://m.edsoo.ru/1c209e37
CHUCTEMATHU3ALU KOHTPOJIAI U OLICHKU
3HAHHUI
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME



https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE

11 KUIACC

n/n

HaumMmenoBanue
pa3aesioB U TeM
NMPorpaMmabl

KoaunuyecTBo uacoB

KonTposabHbie

Bcero
padoThI

IMpakTHnyeckue
padoThI

OcHoOBHBIE BHIBI
ACATECJIbHOCTH

DJIEKTPOHHBIE
(uugposbie)
oOpa3oBaTe/bHbIE

pecypchl

AHanuTuueckas
reoMeTpHs

15 1

- IPUBJICKAaTh BHUMAHUE
oOyyaromuxcs K o0cyxaaemMon
Ha ypoKe uH(pOpMaIunH,
AKTUBH3ALMHU [T03HABATEIILHON
JeSITEIILHOCTH 00yJarOIIXCs

- IPUMEHSTDH Ha yPOKe
WHTEPaKTUBHBIC (POPMBI PabOTHI
¢ 00yJaIOIIMHUCS

- OpraHM30BbLIBATH HIG(bCTBO
MOTHBUPOBAHHBIX o6yqafonmxc2
Hal UX HCYCIIEBAOIINMU

OJTHOKJIACCHUKAMH, -
PC€aIM30BbIBATb BOCIIUTATCIILHBIC
BO3MOKHOCTH B Pa3JIMYHBIX
BUJIaX EATEIbHOCTH
00Y4YaIOIIUXCS: CAMOCTOSITEIIbHAS
pabota c yueOHUKOM, paboTa C
Hay4YHO-TIOITYJISIPHOM
JUTEPaTypou, OTOOp U
CpaBHEHHE MaTepHaa 1o
HECKOJIbKUM HCTOYHUKAM.

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

[ToBTOpEHUE,

15 1

- p€aIn30BBIBATH
BOCIIMTATCIJIBHBIC BO3SMOXHOCTHU B

Bubnmoteka LLOK



https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE

000011EeHNE U
cUCTeEMaTU3aIUA
3HAaHUH

Pa3IUYHBIX BUAX JIESATEILHOCTH,
00y4aromuxcs co CIOBECHOM
(3HaKOBOI) OCHOBOIA:
cUCcTEeMaTh3alys yaeOHOTo
Marepuana

- IPOEKTUPOBATH CHUTYAIIHU U
COOBITHS, Pa3BHBAIOIINC
HMOIMOHAIBHO-IIEHHOCTHYIO
chepy oOyuarorerocs

- pa3BUBaTh y 00yUArOIINXCS
MTO3HABATEIILHYIO aKTHBHOCTb,
CaMOCTOSATEIBHOCTh, HHUIIHATHBY,
TBOpYECKHE CITOCOOHOCTH

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

O0BéM

MHOTr'OrpaHHHUKa

17

-OpraHu30BhIBAThH
WHJIUBUIyJIbHBIC U TPYITIOBBIC
(hopMBI y4eOHOI NESITSTLHOCTH;

-peanu30BbIBAT
BOCITHTATEJIbHBIE BO3SMOKHOCTH B
Pa3IMYHbIX BUAAX ACATCIbHOCTHU
00yJaroIuXxcst CO CIIOBECHON
(3HaKOBOI1) OCHOBOIA:
caMoCTOsITeNbHAs paboTa C
yueOHMKOM, paboTa ¢ Hay4HO-
MOMYJISIPHOM JINTEpaTypoi, oToop
U CpaBHEHHE MarepHaa 1mo
HECKOJIBKMM HCTOYHUKAM;

-IPUMEHATH Ha YPOKE
WHTEPAKTUBHBIE OPMBI PaOOTHI
¢ 00YyYaroIMMUCS: TUCKYCCHH,
KOTOpBIE JAI0T

00yJaroIuMcst BO3SMOXKHOCTD
MPHOOPECTH ONBIT BEICHUS

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



https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE

KOHCTPYKTHUBHOI'O JJUaJjiora

Tena Bpamenus

24

-peain30BBIBaTh
BOCIIUTATEIIBHBIC BO3MOXKHOCTH B
Pa3IMYHbIX BUAAX ACATCIbHOCTHU
00yJaroIuXxcst CO CIIOBECHON
(3HAKOBOIi) OCHOBOM: BBIBOJIBI U
JTIOKA3aTeIbCTBO POPMYII, aHAIIN3
(hopmyi, perieHre TEKCTOBBIX
KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 33/1a4,
BBIIOJIHEHUE 3aIaHUI 110
pa3rpaHUYEeHUIO TOHSITHIA

- IPUMEHSTH Ha yPOKE
WHTEPAaKTUBHBIC (POPMBI pabOThI
¢ 00ydJaroMMucs: yueOHbIe
JIMCKYCCUH, BUKTOPHHBI,
HACTOJIbHBIE UTPBI, POJICBHIC
UTPBI, y4eOHBIC POCKTHI

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

ITnomanu
MIOBEPXHOCTH U
00BEMBI KPYIJIBIX
TEI

-MHULIUAPOBATh U MOANEPKHUBATH
HCCIIE0BATEIBbCKYIO
JESTENBHOCT O0YYaOIMXCS B
paMKax peaym3aluy UMU
WHIMBUAYAJIBHBIX U [PYTIIOBBIX
MCCIIEI0BATEIbCKUX TPOCKTOB,
YTO JacT 00y4aromuMcs
BO3MOXHOCTbH IIPHOOPECTH HABBIK
yOIMYHOrO BBICTYIIJICHUS [IEPEn
ayIuTOpuel, apryMeHTHPOBaHUS
Y OTCTauBaHUS CBOCH TOUKU

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



https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE

3pEHUsL

JBuxeHus

- IPUMEHSTH Ha yPOKE
WHTEPAaKTUBHBIE OPMBI PaOOTHI
¢ 00YyYaroLIMMUCS: TPYTIOBast
pabota wmm pabota B mapax,
KOTOPBIE ydaT 00yJaromnXcs
KOMaHHO# paboTe u
B3aMO/ICHCTBHIO C APYTUMH
00yJaromuMucs

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

IToBTOpEHUE,
000011IeH1E U
CHUCTEMAaTH3aIUs
3HAHUH

17

- obmarbcs ¢ 00yJaroIuMucs (B
JIMaJiore ), MPU3HABATh UX
JIOCTOMHCTBA, IOHUMATh
NPUHUMATH UX

- OPraHU30BBIBATH
WHJIUBUIyJIbHBIC U TPYITIOBBIC
(hopMBI yaeOHOM JACSITeTLHOCTH

- OPraHM30BBIBATH IS
00yYaromuxcs CUTyalui
KOHTPOJISI U OLICHKU

-pean30BbIBATh
BOCITMTATEIIbHbIE BO3SMO)KHOCTH B
pa3IMYHBIX BUIAX JESTEILHOCTH,
00y4aromuxcs co CIOBECHOM
(3HaKOBOI1) OCHOBOIA:
cUCTEMaTH3aIHsl y9eOHOTO
Marepuana

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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

102
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecrBo yacos DJIeKTPOHHbIE
Ne ar
n/n Tema ypoxa Bcero Kourpoarusie | IMpakruteckue iy:emm :g[()l)al::)l:::enbﬂme
padoThI padoThI pecypes!

OCHOBHBIE ITPaBWJIa U300PAKEHUS HA Bubnnoteka LIOK

1 PUCYHKE MJIOCKOCTH, NTapaslieIbHbIX 1 https://m.edsoo.ru/1c209e37
IPSIMBIX (OTPE3KOB), CEPEANHbI
oTpe3kKa
[TonsaTus crepeomerpuu: TOUKa, Bubnnoteka LIOK
psMasi, INIOCKOCTh, IIPOCTPAHCTBO. https://m.edsoo.ru/1c209e37

5 OcCHOBHBIE ITpaBUiIa U300paKEHUS HA 1
PUCYHKE MJIOCKOCTH, NTapalIeIbHbIX
HPSMBIX (OTPE3KOB), CEPEANHBI
OTpe3Ka
[TonsTHs: mepecekaronmecs Bubnnoteka LIOK

3 MIJIOCKOCTH, TIepeceKarorecs npsmas 1 https://m.edsoo.ru/1c209e37
Y IUIOCKOCTD; ITOJIYITPOCTPAHCTBO
[Tonsatus: nepecekarommecs Bubnnoteka LIOK

4 IJIOCKOCTH, IIEpECEKAr0Uecs psamas 1 https://m.edsoo.ru/1c209e37
1 IUIOCKOCTB; ITOITYIPOCTPAHCTBO
MHororpaHHHKH, H300pakeHUE Bubnnoteka LIOK

) MPOCTEUITUX MPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/1c209e37
¢buryp, HeCcyIecTBYIOIUX 00 BEKTOB

6 MHororpaHHHUKH, H300paKeHre 1 Bubnnoteka LIOK
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MPOCTEUINNX MPOCTPAHCTBEHHBIX
(Guryp, HeCyIeCTBYIOIUX 00BEKTOB

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

AKCHOMBI CTEPEOMETPUH U TIEPBBIE

Bubnmoteka LLOK

7 CIENCTBHS U3 HHX https://m.edsoo.ru/1c209e37
8 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE Bubsnorexa LIOK
CIIENCTBHS M3 HEX https://m.edsoo.ru/1c209e37
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE Bubnnoteka LIOK
ciencTsus u3 HuX. CnocoOb!I 3agaHust https://m.edsoo.ru/1c209e37
9 MPSIMBIX U TIJIOCKOCTEN B
npoctpaHcTBe. O003HAYEHUS TPSIMBIX
U IUIOCKOCTEN
N300paskeHne ceueHUu TUPaMuIbl, Bubnnoteka LIOK
Ky0a U Npu3Mbl, KOTOPbIE IPOXOST https://m.edsoo.ru/1c209e37
gyepe3 ux peopa. M3o0paxenue
10 NepEeCEUEHHUs MOJIy4EHHBIX
mIockocren. PackpammBanue
MOCTPOEHHBIX CEYCHHI pa3HBIMU
[BETaMHU
N300pakeHne ceueHui TUpaMuIbl, Bubnnoteka LLOK
Ky0a ¥ MPU3MbI, KOTOPBIE TTPOXOIAT https://m.edsoo.ru/1c209e37
yepe3 ux péopa. M3obpaxkenue
11 IIEPECEYEHHUS M1OJyYEHHBIX
mockocren. PackpammBanue
MOCTPOEHHBIX CEYCHHI Pa3HBIMU
[BETaMHU
N300pakeHne ceueHUu TUPaMuIbl, Bubnnoteka LIOK
12 Ky0a 1 mpu3Mbl, KOTOPbIE IPOXOAST https://m.edsoo.ru/1c209e37

gyepe3 ux peopa. M3o0paxenue
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MepeCceyeHUsl MOJTyYEHHbBIX
IIocKocTen. PackpaivBanue
ITOCTPOECHHBIX CEUEHHUI PA3HBIMU
LBETAMU

N300paxeHne ceueHnit mupaMubl,

Ky6a W IPU3MBI, KOTOPBIC ITPOXOIAAT

yepes ux péopa. M3o0pakeHue

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

13 MepPeCeUCHUs MOTyYECHHBIX
mockocren. PackpammBanue
MIOCTPOEHHBIX CEYEHUI pa3HbIMU
LIBETaMHU
CEYeHUI L :
MeTon cienoB Jisl MOCTPOCHUS Bubnnoteka LIOK
15 ceuenuii. CBoiicTBa mepeceyeHnit https://m.edsoo.ru/1c209e37
MPSAMBIX U MIJIOCKOCTEN
Merton cienoB sl MOCTPOCHUS Bubnmoteka LLOK
16 ceuennii. CBoICTBa IepecedeHM it https://m.edsoo.ru/1c209e37
MPSAMBIX U IIJI0OCKOCTEN
ITocTpoeHue cedeHuii B nupamuue, Bubnnoteka LIOK
17 KyOe 1o TpéM Toukam Ha péOpax. https://m.edsoo.ru/1c209e37
Co3naHne BBIHOCHBIX YEPTEXKEN U
3aMKCh IIAaroB MOCTPOECHUS
[Toctpoenue ceueHuii B mupamu/ie, Bubnnoteka LIOK
18 Ky0Oe o TpéM Toukam Ha pEbpax. https://m.edsoo.ru/1c209e37
Co3naHne BBIHOCHBIX YEpTEXKEN U
3aMKCh IIaroB MOCTPOCHUS
19 ITocTpoenue ceueHunii B nupamue, Bubnnoteka LLOK
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KyOe o TpéM Toukam Ha péOpax.
Coznanue BHIHOCHBIX YEPTEKEN 1
3aIIMCh aroB IMOCTPOCHHUA

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

ITocTpoeHue ceueHmii B mupaMue,
KyOe o TpéM Toukam Ha péOpax.

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

20 Co3naHne BBIHOCHBIX YEpTEXEN U
3aMKCh I1aroB MOCTPOECHUS
IToBTropenune mnanumerpun: Teopema Bubnnoteka LIOK
21 0 IIPOIIOPLYOHAIILHBIX OTPE3KAX. https://m.edsoo.ru/1c209e37
[TonoGue TpeyronbHUKOB
[ToBTOopenue nnanumerpun: Teopema Bubnnoteka LIOK
Menenas. PacueTsl B ceueHusix Ha https://m.edsoo.ru/1c209e37
22 BBIHOCHBIX uepTexax. Mcropus
pa3BUTHS IUIAHUMETPUU U
CTEpPEOMETPUH
23 KoHTponbHas pabota "AKCHOMBEI ﬁ;&""me“a LIOK
crepeomerpun. Ceuerus” ps://m.edsoo.ru/1c209e37
B3auMHOeE pacronoKeHue NpsIMBIX B Bubnnoteka LIOK
npoctpaHcTBe. CKpelnBaroumecs https://m.edsoo.ru/1c209e37
24 npsimsele. [Ipusnakn
CKPEILMBAIOIIUXCSI TPSIMBIX.
[TapaiensHble IpsIMBIE B
IIPOCTPAHCTBE
Teopema 0 CyLIECTBOBAaHUU U Bubnnoteka LIOK
€IMHCTBEHHOCTH TPSMOU https://m.edsoo.ru/1c209e37
25 napajuieJIbHON JaHHOM MPSIMOi,

MIPOXOJAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIe)KaIllel Ha
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JTaHHOU npsMoii. Jlemma o
HCpCCC‘-IGHI/II/I HapaJIJIC.HBHbIX HpﬂMLIX
INIOCKOCTBIO

[TapanienbHOCTh TpEX MPSMBIX.
Teopema o TpEX mapasnenbHbIX

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

26 npsameix. Teopema o
CKPEIIMBAIOIIMXCS TPSIMBIX
[TapannenbHOE IPOEKTUPOBAHUE. Bubnnoteka LIOK
OcCHOBHbIE CBOWCTBA NapajlIeIbHOT O https://m.edsoo.ru/1c209e37
27 npoekTupoBanus. M3o0paxenue
pasHbIX Uryp B mapamienbHOR
MPOEKIUH
lenTpanbHas npoekuus. Yroi ¢ Bubnnoteka LIOK
28 COHAITPaBJIIEHHBIMU CTOPOHAMHU. YTOJI https://m.edsoo.ru/1c209e37
MEXIY NPSMBIMU
3agaun Ha JTI0KA3aTeIbCTBO U Bubnmoteka LLOK
29 HCCJIEIOBAaHUE, CBSI3aHHBIC C https://m.edsoo.ru/1c209e37
pacnoN0KEHUEM MPAMBIX B
MPOCTPAHCTBE
[ToHsTHS: TapaIenbHOCTh TPSIMON U Bubnnoteka LIOK
MJIOCKOCTHU B NpocTpaHcTBe. [Ipu3nak https://m.edsoo.ru/1c209e37
30 [1apaJuIeIbHOCTH IPSIMOK U
mockoctu. CBoiicTBa
[1apaJuIeIbHOCTH IPSIMOKM U
IJIOCKOCTH
I'eomeTpuueckue 3a7aun Ha Bubnnoteka LLOK
31 BBIUHMCJICHUE U J10Ka3aTEeIbCTBO, https://m.edsoo.ru/1c209e37

CBSI3aHHBIE C IIAPaJICIIbHOCTBIO
MPSIMBIX U MIJIOCKOCTEN B



https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE

IPOCTPAHCTBE

32

[TocTpoenue ceuenusi, MPOXOAALIETO
yepe3 JaHHYIO NPSIMYI0 Ha YePTExKE U
MapajuieIbHOr O APYroil PsIMOK.
Pacuér otHOmIEHMIT

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

33

[TapamiensHas mpoekuus,
IIPUMEHEHUE NSl TOCTPOEHUS
cedyeHul Ky0a u napasuienenunena.
CaolicTBa napasuienenumena u
IIPU3MBI

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

34

[TapannenbHbIE MIIOCKOCTH.
[Ipu3Haku napajieTbHOCTH IBYX
IJIOCKOCTEHN

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

35

Teopema o mapaieIbHOCTU U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOJAIIEH Yepe3 TOUKY, He
MPUHAAJICKALTYIO TaHHON TUIOCKOCTH
U CIIEICTBUS U3 HEE

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

36

CaolicTBa napaieabHbIX
IIJIOCKOCTEN: O MapaJlyieIbHOCTH
NPSIMBIX TI€pECEUEHUs] IPU
MIEPECEUEHUH JBYX MapajlieNbHbIX
IIOCKOCTEN TPEThEU

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

37

CBolicTBa NapajuieabHbIX
IUIOCKOCTEN: 00 0Tpe3kax
napajuieIbHbIX MPAMBIX,
3aKJIFOYEHHBIX MEXKITY
napauieIbHBIMU MJIOCKOCTSIMU; O
IIEPECEUECHNH NIPSAMOH C IBYMsI

Bubnnoteka LIOK
https://m.edsoo.ru/1c209e37
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napauiCJIbHbIMU IIJIOCKOCTAMUA

[ToBTOpenue: Teopema Iludaropa Ha

Bubnmoteka LLOK

38 :
ITOCKOCTH https://m.edsoo.ru/1c209e37
39 IToBTOpEHHUE: TPUT OHOMETPHS Bubnnorteka LIOK
HPSMOYTONBHOTO TPEYT ObHIKA https://m.edsoo.ru/1c209e37
40 CaoiicTBa Ky0a 1 IpsIMOYT'OJILHOTO Bubsnorexa LIOK
Mapasenenmnena https://m.edsoo.ru/1c209e37
m BhluKciieHne JUIMH OTPE3KOB B KyOe 1 Bubmoreka LIOK
MPSIMOYT 0JIbHOM Hapajuieenunene https://m.edsoo.ru/1c209e37
[TepneH UK yIIpHOCTh NPAMON U Bubnnoteka LIOK
42 mockoctu. [IpuszHak https://m.edsoo.ru/1c209e37
NEPIEHAUKYJIIPHOCTH MPSIMON U
MJIOCKOCTH
[leprieH IUKYASPHOCTH IPSIMOM U Bubnnoteka LLOK
43 nockoctu. [Tpusnak https://m.edsoo.ru/1c209e37
MIEPIICHAUKYJIIPHOCTH ITPSIMON 1
MJIOCKOCTH
Teopema o CylIeCTBOBaHUH U Bubnnoteka LIOK
€IMHCTBEHHOCTH N PSMOM, https://m.edsoo.ru/1c209e37
44 MPOXOASLIEH Yepe3 TOUKY
MPOCTPAHCTBA U TEPIICHIUKYIISIPH O
K IJTIOCKOCTH
A5 [I0CKOCTH ¥ TIEPIEHIMKYISPHBIE UM Bubsnorexa LIOK
NPSIMbIE B MHOTOTPAHHHKAX https://m.edsoo.ru/1c209e37
46 [Inockocty 1 nepneHauKyIsIpHBIE UM Bubnnoteka LIOK
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MMpAMBIC B MHOI'OT'PaAHHUKAX

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

IlepnieHiMKyIISIp M HAKIIOHHAS.

Bubnmoteka LLOK

47 ITocTpoeHue neprneHauKysipa u3 https://m.edsoo.ru/1c209e37
TOUYKH Ha MPAMYIO
IleprieHIMKYJISIp M HAKIIOHHAS. Bubnnoteka LIOK

48 ITocTpoeHue nepneHauKyJsipa us https://m.edsoo.ru/1c209e37
TOUYKH HA MPAMYIO

49 Teopema 0 TPEX IEPIEHAUKYIIAPAX E:fn-MOTeKa LIOK
(mpsiMast 1 obpaTHas) ps://m.edsoo.ru/1c209e37

50 Teopema 0 TPEX MepIeHANKYIAPaxX E:t6"_”°TeKa LOK
(psimasi u 06paTHas) ps://m.edsoo.ru/1c209e37
MPSIMBIMH L '
ITouck nepneHauKyJISpHBIX IPSMBIX C Bubnnoteka LIOK

52 TIOMOIIBIO NTEPITEHANKYIISIPHBIX https://m.edsoo.ru/1c209e37
IIJIOCKOCTEN

Bubnmoteka LLOK

53 OpTroroHanbHOE MPOCKTHPOBAHUE https://m.eds00.ru/1c209e37
IToctpoenue ceuenuit Kkyoda, mpu3Msbl, Bubnnoteka LIOK

54 MPaBUJIBHOW MU PAMUbI C ITOMOILBIO https://m.edsoo.ru/1c209e37
OpPTOTrOHAJIBHOU IIPOEKLIUH
[TocTpoeHue ceueHmit KyOa, IPU3MBI, Bubnnoteka LIOK

95 MPaBWJIbHON MUPAMU/IbI C TOMOIIBIO https://m.edsoo.ru/1c209e37
OpPTOrOHAJIBHOM POEKIINHU

56 CumMMeTpus B IPOCTPAHCTBE Bubnnoteka LIOK
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OTHOCHTEJBHO INIOCKOCTH.
[lnockoctr cuMMmeTpuii B
MHOI'OTpaHHHUKaX

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

IIpu3Hak neprneHIuKyJIIpHOCTH

Bubnmoteka LLOK

57 MPSIMOM U MIIOCKOCTH KaK CJIEICTBUE https://m.edsoo.ru/1c209e37
CUMMETPHHU
IIpaBunBbHBIE MHOIOT pAHHUKH. Bubnnoteka LIOK

58 Pacuér paccrosgHuii OT TOUKHU 10 https://m.edsoo.ru/1c209e37
MJIOCKOCTH
[IpaBusIbHBIE MHOTOT'PAHHUKH. Bubnnoteka LIOK

59 Pacuér paccrossHul OT TOYKH 10 https://m.edsoo.ru/1c209e37
MJIOCKOCTH
CriocoObI OIMyCTUTh Bubnnoteka LIOK

60 MIEePIICHANKYJISAPbI: CAMMETPHS, CIIBUT https://m.edsoo.ru/1c209e37
TOYKH 110 MapajuleIbHON NpsIMON

61 CaBur no Henapannemiﬁoﬁ IpSAMOIi, ﬁ:cigjj:*;iii%}(ru/lczo%ﬂ
W3MEHEHHUE PacCTOSTHUI L '
KonTponbsHas pabora "B3anmHoe Bubnnoteka LIOK

62 PacmoIOKEHUE TPSIMBIX U https://m.edsoo.ru/1c209e37
IIJIOCKOCTEW B MPOCTpaHCcTBE"
IToBTOpEHUE: Yyroa MEXAY IPIMBIMU Bubnnoteka LIOK

63 Ha IJIOCKOCTU, TPUTOHOMETPUS B https://m.edsoo.ru/1c209e37
MIPOM3BOJILHOM TPEYTOJIBHHUKE,
TeopeMa KOCHHYCOB
[ToBTOpEHUME: YTOJI MEXY Bubnnoteka LIOK

64 CKPEIIUBAIOIIMMHUCS TPSIMBIMU B https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE

65 I'eomerprueckre METOIbI Bubnmoteka LLOK



https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE
https://www.google.com/url?q=https://m.edsoo.ru/1c209e37&sa=D&source=editors&ust=1719309232790787&usg=AOvVaw1rpV0dX0o3CxAqaoAButzE

BBIYUCIICHUA yIjla MCXKAY IMPAMBIMHA B
MHOT'OI'PaHHHKaX

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

JByrpanHsiii yroy. CBOWCTBO

Bubnmoteka LLOK

66 ITMHEHHBIX YIIIOB [BYTPAHHOTO YA https://m.edsoo.ru/1c209e37
[TepnenaukynsapHbIE TIIIOCKOCTH. Bubnnoteka LIOK

67 CBolicTBa B3aUMHO https://m.edsoo.ru/1c209e37
NEPIEHIUKYJIIPHBIX JIOCKOCTEN
IIpu3Hak neprneHuKyJJISpHOCTH Bubnnoteka LIOK
IIJIOCKOCTEN; TeopeMa O IpsIMON https://m.edsoo.ru/1c209e37

68 NepEeCeUeHUs ABYX IUIOCKOCTEH
NIEPIICHIUKYJIIPHBIX TPEThEN
MJIOCKOCTH
IIpssmoyrosbHBIN apajuIeaenunesn; Bubamnoteka LIOK

69 Ky0; u3MepeHus, CBOHCTBa https://m.edsoo.ru/1c209e37
MIPSIMOYTOJILHOT'O ITapalIeenue1a
Teopema 0 nuaroHanu Bubnnoteka LIOK

70 IPSAMOYTOJILHOI'O NapajulelIeluIeaa u https://m.edsoo.ru/1c209e37
CIICICTBHE U3 HEE
CrepeoMeTpUyuecKre U MPUKIATHBIE Bubnnoteka LIOK

71 3aJ1a4M, CBSI3aHHBIE CO B3AMMHBIM https://m.edsoo.ru/1c209e37
pacrnoioKeHUEM IPSIMBIX U
IJIOCKOCTH
[ToBTOpEHUE: CKpEIIMBAIOIIUECS Bubnnoteka LIOK

72 IpsIMBIE, NTapajlieabHbIE IIJIOCKOCTU B https://m.edsoo.ru/1c209e37
CTaHAAPTHBIX MHOIOTPAHHUKAX
[Tapa napannenbHBIX MIOCKOCTEN HA Bubnnoteka LIOK

73 CKPEIIUBAOIINXCS MPSAMBIX, https://m.edsoo.ru/1c209e37

pacCcTOsIHUE MEXKIY
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CKPEIIMUBAIOIIMMUCS ITPSIMBIMU B
MIPOCTBIX CUTYaLUAX

Paccrosume ot Touku J10 ITIJIOCKOCTH,

Bubnmoteka LLOK

74 :
PACCTOSHYE OT MPSIMOHA 10 MIIOCKOCTH https://m.eds00.ru/1c209e37
Brruucnenue paccTosiHUNA MEXITY Bubnnoteka LIOK

75 CKPEUIMBAIOIINMHUCS IPSIMBIMHU C https://m.edsoo.ru/1c209e37
MTOMOIIBIO MTEePHEHIUKYIISPHOMN
MJIOCKOCTH
TpéxrpaHHblid yroj, HEpaBEHCTBA A Bubnnoteka LLOK

76 TPEXTPaHHBIX yriaoB. Teopema https://m.edsoo.ru/1c209e37
[Tugaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JIJIsl TPEXTPAHHOIO yIJia
DNIEMEHTHI CPEPUIECKON FEOMETPHU: Bubnmnotexa LIOK

77 https://m.edsoo.ru/1c209e37
reojie3nuecKre JMHUM Ha 3eMIie L '
KonTponbHas pabora "Vribl u Bubmoreka LIOK

78 paccTosHuA" https://m.edsoo.ru/1c209e37

29 CucreMaTu3anus 3HaHUN Bubnnoteka LIOK
"MHOTOrPAHHUK | €r0 HIeMeHTH!" https://m.edsoo.ru/1c209e37
[Mupamuna. Bugsl nupamu. Bubmoreka LIOK

80 TTpaBUIbHAS THPAMUIA https://m.edsoo.ru/1c209e37

81 [Tpusma. [IpsiMast U HaKJIOHHAS Bubnmotexa LIOK
npusmeL. [IpaBHIbHAS TPH3MA https://m.edsoo.ru/1c209e37
[Ipsimoit mapaienenunes, Bubnnoteka LIOK

82 MPSAMOYT OJIHBIN MTapauIeIenuIIe], https://m.edsoo.ru/1c209e37

KyO
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Brinykiibie MHOrOrpanHuku. Teopema

Bubnmoteka LLOK

83 :
Ditniepa https://m.edsoo.ru/1c209e37
Brinykisle MHOrorpanHuku. Teopema Bubnnoteka LIOK
84 Oitnepa. [IpaBuibHbIE U https://m.edsoo.ru/1c209e37
MOJIYIIPaBUJIbHBIE MHOT OTPAaHHUKH
85 KontponpHas pabora Bubauotexa LIOK
"MHororpaHHHKK" https://m.edsoo.ru/1c209e37
86 [ToHsATHE BEKTOPA HA IJIOCKOCTU U B Bubmoreka LIOK
NPOCTpaHCTBE https://m.edsoo.ru/1c209e37
Bubnnoteka LIOK
87 Cymma BEKTOpOB https://m.edsoo.ru/1c209e37
Bubnmoteka LLOK
88 PaszHocTh BeKTOpOB https://m.edsoo.ru/1c209e37
Bnbnmoteka LLOK
89 IIpaBuio mapanenenuiena https://m.edsoo.ru/1c209e37
Bubnmoteka LLOK
90 YMHOXEHHE BEKTOPA HA YHCIIO https://m.edsoo.ru/1c209e37
Paznoxxenue BekTopa mo 6a3ucy Tpeéx Bubnnoteka LIOK
91 BEKTOPOB, HE JIKAITUX B OTHOM https://m.edsoo.ru/1c209e37
IJIOCKOCTH
Bubnmoteka LLOK
92 CkassipHOe IPOH3BEICHUE https://m.edsoo.ru/1c209e37
93 Beruucnenue yria Mexay BEKTOpaMu Bubamnoteka LIOK

B [IPOCTPAHCTBE
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https://m.edsoo.ru/1c209e37

Bubnmoteka LLOK

94 ITpocreiiimme 3a1a4u ¢ BEKTOpaMHU 1 https://m.edsoo.ru/1c209e37
Bubnnoteka LIOK

95 [Tpocreimme 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/1c209e37
Bubnnoteka LIOK

96 [Ipocreiimue 3a1auu ¢ BEKTOPaMH 1 https://m.edsoo.ru/1c209e37
Bubnmoteka LLOK

97 [Ipocreiimme 3a1a4u ¢ BEKTOPaMH 1 https://m.edsoo.ru/1c209e37
08 O60011IeHNE U CUCTEMaTU3ALH L Bubnnoteka LIOK

3SHaHWUH https://m.edsoo.ru/1c209e37
99 O06001ene ¥ cuCTEMaTH3AIHs L Bubamnoteka LIOK

3HAHUI https://m.edsoo.ru/1c209e37
Bubnmoteka LLOK

100 Wrorosast koHTposibHAS paboTa 1 https://m.edsoo.ru/1c209e37
Bubnnoteka LIOK

101 Hrorosast koHTposIbHAS paboTa 1 https://m.edsoo.ru/1c209e37
102 OO000ILIEHNE U CUCTEMATU3ALIUS 1 Bubamnorteka LIOK

3HAHUU https://m.edsoo.ru/1c209e37

OBLIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME
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11 KUIACC

KosauuyecTBo yacos DJIeKTPOHHbIE
Ne ara nudposbie
Tema ypoka Konrpoabnsie | IIpakTnueckue A op
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[ToBTOpenue temsl "KoopauHaTsl Bubnmnoteka LIOK

1 BEKTOPA Ha MJIOCKOCTHU U B 1 https://m.edsoo.ru/1c209e37
npocTpaHcTse"

5 [ToBTOpenue Tembl "CkansipHoe 1 Bubnnorexa LIOK
NPOM3BEIEHIE BEKTOPOB" https://m.edsoo.ru/1c209e37
[ToBTOpenue Tembl "Boruncienue Bubnnoteka LIOK

3 yTIJjla MEX]1y BEKTOpaMU B 1 https://m.edsoo.ru/1c209e37
npocTtpaHcTae"

[ToBTOpeHue TeMsl "Y paBHEHHE Bubnmnoteka LIOK

4 MPSMOM, TPOXOISIICH Yepe3 ABe 1 https://m.edsoo.ru/1c209e37
TOUKH"

5 VpaBHeHHE MI0CKOCTH, HOPMAJTb, 1 Bubmorteka LIOK
ypaBHEHHE IJIOCKOCTH B OTpe3Kax https://m.edsoo.ru/1c209e37

5 VpaBHEHHE MIIOCKOCTH, HOPMAJlb, n Bubnmotexa LIOK
ypaBHEHHE IJIOCKOCTH B OTpe3Kax hitps://m.edsoo.ru/1c209e37

Bubnmoteka LLOK

7 BekropHoe npousseenne 1 https://m.edsoo.ru/1c209e37

8 Jlunelinble HEPABEHCTBA, JIMHEWHOE L Bubmoreka LIOK
MPOrpaMMHUPOBAHHE https://m.edsoo.ru/1c209e37




JIuHeiiHbIe HEpABEHCTBA, JJUHEWHOE

Bubnmoteka LLOK

9 .
HPOrPAMMHPOBAHHE https://m.edsoo.ru/1c209e37
AHaTMTUYECKHE METO/IbI pacuéra Bubnnoteka LIOK
10 yria MeXay IpsiMbIMU B https://m.edsoo.ru/1c209e37
MHOTOTpaHHHUKAX
AHaJIMTHYECKHE METOIbI pacyéra Bubnnoteka LOK
11 yriia MeXy TUIOCKOCTSIMH B https://m.edsoo.ru/1c209e37
MHOT'OI'paHHUKAaX
19 dopMyJa paccTOSHUS OT TOUKH J10 Bubmoreka LIOK
IJIOCKOCTH B KOOPIHHATAX https://m.edsoo.ru/1c209e37
13 Haxox1eHue pacCTOSHUI OT TOYKH Bubsnorexa LIOK
710 TIOCKOCTH B Ky6e https://m.edsoo.ru/1c209e37
Haxoxnenue paccrossHUM OT TOYKU Bubnnoteka LIOK
14 J10 TUNIOCKOCTH B IIPAaBUJIbHOM https://m.edsoo.ru/1c209e37
TTUPAMHU/IE
15 KonTponbHas paGora Bubnmnotexa LIOK
" AHATHTHYECKAs TeOMeTpHS" https://m.edsoo.ru/1c209e37
16 CeueHus MHOIOTPaHHUKOB: Bubmoreka LIOK
CTAHJIAPTHBIE MHOTOTPAHHHKH https://m.edsoo.ru/1c209e37
17 CedeHuss MHOIOTPaHHUKOB: METOJ Bubmoteka LIOK
CIICI0B https://m.edsoo.ru/1c209e37
CeueHust MHOT OTPAaHHHUKOB: Bubnnoteka LIOK
18 CTaHJapTHBIE MJIOCKOCTH, https://m.edsoo.ru/1c209e37
MepecedeHus MPSIMBIX U IJIOCKOCTEH
19 [TapannensHble MpsIMbIE U Bubanorteka LIOK




IIJIOCKOCTHU: MapalJICIbHBIC CEYCHU A

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

[TapannensHbIE TPSIMBIE U

Bubnmoteka LLOK

20 TUIOCKOCTHU: PaCUYET OTHOIICHU https://m.edsoo.ru/1c209e37
[TapanensHble IpsAMBIE U Bubnnoteka LIOK

21 IUTOCKOCTU: YIJIbl MEXIY https://m.edsoo.ru/1c209e37
CKPEIIMBAIOIIUMHUCS MPIMBIMH
IlepneHuKynspHBIE TPSMBIE U Bubnnoteka LIOK
MJIOCKOCTHU: CTaHIApTHBIE Mapbl https://m.edsoo.ru/1c209e37

22 MepPHeHIUKYJIAPHBIX MIOCKOCTEN 1
MPSIMBIX, CAMMETPUU
MHOT'OTPaHHUKOB
[leprieH UKy pHBIE TIPSIMBIE U Bubnnoteka LIOK

23 IIJIOCKOCTU: TEOpEMaA O TPeX https://m.edsoo.ru/1c209e37
MIEPIICHIUKYJIpax
[IeprieH UK yAsIpHBIE IPSIMBIE U Bubnnoteka LIOK

24 MJIOCKOCTHU: BEIYUCIICHHUS JJIMH B https://m.edsoo.ru/1c209e37
MHOT'OI'PaHHHKAX
IToBTOpEeHue: mIomaan Bubnmoteka LLOK

25 MHOT'OYT'OJIbHUKOB, (POpMYJIbI 1)1 https://m.edsoo.ru/1c209e37
IJIOMIAJIEH, COOOpaskeHUs MOA00Us
IToBTOpEHUE: TLIIOIIAIH Bubnmoteka LLOK

26 MHOTOYTOJIbHUKOB, ()OPMYJIBI TS https://m.edsoo.ru/1c209e37
IO, COOOpaKeHUs o000
[ToBTOpEHUE: miowmau Bubnnoteka LIOK

27 MHOT'OYT'OJIbHUKOB, (POPMYJIbI AJ1s https://m.edsoo.ru/1c209e37
TIJIOMIAJIEH, COOOPaKeHUs TOA00US

28 IInomany ceueHuit Bubnnoreka LIOK




MHOTOTPAHHHUKOB: TIIOIIAIH
MMOBEPXHOCTEH, pa3pe3aHus Ha YacCTH,
CO00pakeHHUs MOA00Us

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

Ilnomanu ceueHnit
MHOTOT'PaHHHUKOB: TUTOIIATN

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

29 MMOBEPXHOCTEH, pa3pe3aHus Ha YacCTH,
CO00pakeHUs MOg00us
Kontponwsnas pabora "IloBTopenue: Bubnmnoteka LIOK

30 MHOTOTPAaHHHUKH, CEYCHUS https://m.edsoo.ru/1c209e37
MHOIOTPaHHUKOB"

31 O6BéM Tena. O0beM 5”6“.“°Teka LIOK
IPAMOYTOIBHOTO MapajIeenuena https://m.edsoo.ru/1c209e37

32 3azaun 00 yIBOEHUH Ky0a, O 5M6n.1407er<a LIOK
KBAZpATYpE Ky6a; 0 TPHCEKIHH YA https://m.edsoo.ru/1c209e37
CrepeoMerpuueckue 3a1auu, Bubnnoteka LIOK

33 CBS3aHHBIE C 00BEMOM https://m.edsoo.ru/1c209e37
MPSMOYTOJILHOTO TTapajuieenumneaa
[IpuknanHbie 3a7a4u, CBA3aHHBIE C Bubnnoteka LIOK

34 BBEIUHUCIEHHEM 00BEMaA https://m.edsoo.ru/1c209e37
MPSIMOYTOJILHOTO TIapaJlIeenuIeaa

Bubnmoteka LLOK

35 O06bEM IpAMOIi TPU3MBI https://m.edsoo.ru/1c209e37
CrepeoMerpuueckue 3a1auu, Bubnnoteka LIOK

36 CBS3aHHBIE C BEIUKCIEHHEM 00BEMOB https://m.edsoo.ru/1c209e37
MIPSIMOM PU3MBI

37 IIpuknanHbie 3aa4u, CBSI3aHHBIE C Bubnnoteka LOK

00BEMOM TIPSIMOI TIPU3MBI




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

Brruucnenne o0bEMOB TeEI €
TIOMOIIBIO OMPEAEIEHHOTO

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

38 N N
nHTerpaia. O6bEM HaKIOHHON
TIPU3MBI
Brrunciaenre o0ObEMOB Ten ¢ Bubnnoteka LIOK

39 MTOMOIIIBIO OTPEIEIEHHOTO https://m.edsoo.ru/1c209e37
nHTerpana. O0bEM NUpaMubl
®dopmyna 06bEMa MUPAMU/IBI. Bubnnoteka LIOK

40 OTtHomeHne 00bEMOB MUPAMUJ] C https://m.edsoo.ru/1c209e37
00IIMM yTJIOM
dopmyna 00bEMa MUPAMU/IBI. Bubnnoteka LIOK

41 OTtHouleHue 00bEMOB MUPAMUJ C https://m.edsoo.ru/1c209e37
OOIIMM yTJIOM
CrepeoMerpHuueckue 3a1auu, Bubnnoteka LIOK

42 CBS3aHHBIE C 00BEMaMU HAKJIOHHOM https://m.edsoo.ru/1c209e37
TIPU3MBI

43 CrepeoMeTpuUEeCKHe 3a/1auH, 5”6“.”°TeKa LOK
CBsI3aHHBIE C 00bEMAMU THUPAMHUTBI https://m.edsoo.ru/1c209e37
IIpuknanHbie 3a1a4M MO TEME Bubnmoteka LLOK

44 "O0BEMEBI TeN", CBA3AHHLIE C https://m.edsoo.ru/1c209e37
00BEMOM HAKJIOHHOW TTPU3MBI
[IpuknanHbie 3aa4u 10 TEME Bubnnoteka LIOK

45 "O0BEMEI TEN", CBA3aHHBIE C https://m.edsoo.ru/1c209e37
00bEMOM TUPaMU/IbI

46 [pumenenue 066EMOB. Beruncnenune Bubmoreka LIOK

pacCcToAHNA 4O IJIIOCKOCTH

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




Kontponenas padora "O0béM

Bubnmoteka LLOK

47 MHOTOrpaHHHK" https://m.edsoo.ru/1c209e37
[nnmeapruyeckas MOBEPXHOCTb, Bubnnoteka LIOK
48 00pa3yromue MIINHIPUYECK O https://m.edsoo.ru/1c209e37
MTOBEPXHOCTH
Humuunp. [pssmoit kpyroBou Bubnnoteka LIOK
49 umuHap. [lnomans noBepxHocTH https://m.edsoo.ru/1c209e37
WIMHIpA
Konnueckast noBEpXHOCTB, Bubnnoteka LIOK
50 o0pa3yroime KOHUY eCKOn https://m.edsoo.ru/1c209e37
noBepxHocTH. Konyc
CeueHnne KoHYyca ITOCKOCTBIO, Bubnnoteka LIOK
o1 NapajuieaIbHON MII0CKOCTH https://m.edsoo.ru/1c209e37
OCHOBaHUS
52 VceuéHnplii Konyc. M300pakenne 5”6“.”0TeKa LIOK
KOHYCOB H YCEUSHHBIX KOHYCOB https://m.edsoo.ru/1c209e37
53 I[Tnomaas 60KOBOI TOBEPXHOCTH U 5”6".”°TeKa LOK
TOMHOI MOBEPXHOCTH KOHYCA https://m.edsoo.ru/1c209e37
E4 ITnomaas 60KOBOI TOBEPXHOCTH U Bm6n.v107e|<a LIOK
MOJHOI TIOBEPXHOCTH KOHYCa https://m.edsoo.ru/1c209e37
CrepeomeTrpuyecKkue 3a1a4u Ha Bubnnoteka LIOK
55 JI0KA3aTeJIbCTBO U BHIUKMCIICHHUE, https://m.edsoo.ru/1c209e37
MMOCTPOCHUEM CEeUEHUH IUIUHApPA,
KOHyca
56 CrepeoMeTpHuuecKue 3a1a4u Ha Bubnnoteka LIOK

J0Ka3aTCJIbCTBO U BhIYUCIICHUC,




IIOCTPOEHUEM CEYEHUH LIUIMHIpA,
KOHYyca

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

HpI/IKJ'IaI[HI)Ie 3aJa4M, CBA3aHHBIC C

Bubnmoteka LLOK

57 .
IHITHHPOM https://m.edsoo.ru/1c209e37
58 [Ipuknaansie 3a1a4u, CBI3aHHBIE C Bubmoreka LIOK
IHIHHPOM https://m.edsoo.ru/1c209e37
Bubnnoteka LIOK
59 Cdepa u map https://m.edsoo.ru/1c209e37
[Tepeceuenue cdepsl u mapa ¢ Bubnnoteka LIOK
60 mIockocTeio. Kacanue mapa u https://m.edsoo.ru/1c209e37
cdepsl MI0CKOCThIO. B n
M300paKeHHE mapa
[Tepecedenue cdepnl U 1mapa ¢ Bubnnoteka LIOK
61 IJI0CKOCTHIO0. Kacanue mapa u https://m.edsoo.ru/1c209e37
cdepsl MI0CKOCThIO. B n
M300paKeHHE mapa
62 VpaBuenue chepsl. [lnomans cdhepsr Bubnmorexa LIOK
U ed yacTeit https://m.edsoo.ru/1c209e37
Bubnnoteka LIOK
63 CummeTpust cepsl 1 mapa https://m.edsoo.ru/1c209e37
CrepeoMeTpuuecKHe 3a1a91 Ha Bubnnoteka LIOK
JI0KA3aTeIbCTBO U BHIUKMCIICHHUE, https://m.edsoo.ru/1c209e37
64 CBsI3aHHBIC CO cepol U MIapoM,

IIOCTPOCHUEM HX CCU SHUM
IIJIOCKOCTBIO




CrepeoMerpuuecKue 3aa4u Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHUC,

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

65 CBSI3aHHBIE CO Cepoii U Imapom,
MOCTPOCHUEM UX CE€YECHUHN
IUIOCKOCTBIO
66 [puKIagHbIE 3a0aUH, CBA3aHHBIE CO Bubnnoteka LIOK
cepoit 1 mapom https://m.edsoo.ru/1c209e37
IToBTOpEHUE: OKPYKHOCTH Ha Bubnnoteka LIOK
67 IUIOCKOCTH, BEIYHCJICHUS B https://m.edsoo.ru/1c209e37
OKPYXKHOCTH, CTaHJIapTHBIC MTOT00US
68 PasauuHble KOMOMHALIUN TeJ Bubmorexa LIOK
BPAIIEHHS i MHOFOrPAHHHKOB https://m.edsoo.ru/1c209e37
69 3amgaun o reme "Tena u Bubsnorexa LIOK
TOBEPXHOCTH BpaIIeHHs" https://m.edsoo.ru/1c209e37
20 3anauu no teme "Tena u Bubmorexa LIOK
TOBEPXHOCTH BpaIIeHHs" https://m.edsoo.ru/1c209e37
1 KonTtponbHas pa6ora "Tena u Bubmoreka LIOK
TOBEPXHOCTH BpalIeHHs" https://m.edsoo.ru/1c209e37
29 O6bém numnapa. Teopema 06 Bubnnoteka LIOK
00bEMe TIPAMOTO IHIHHIPA https://m.edsoo.ru/1c209e37
Boraucienne 006EMOB Te C Bubnnoteka LIOK
73 MMOMOUIBIO OMPEIEIEHHOTO https://m.edsoo.ru/1c209e37
unterpaia. O0bEM KoHyca
74 [Tmomaau OOKOBOH U IOIHOM Bubnnoteka LOK

MOBCPXHOCTHU KOHYCa




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

CrepeoMerpuueckue 3a1auu,

Bubnmoteka LLOK

75 CBS3aHHBIE C BEIYHUCIEHHEM 00HEMOB https://m.edsoo.ru/1c209e37
HUJTUHAPA, KOHYCa
[IpuknanHbie 3aa4u 11O TEME Bubnmnoteka LIOK
76 "OOBEMBI U MJIOIIAIU TOBEPXHOCTEH https://m.edsoo.ru/1c209e37
Ten"
O0BEM mapa v IMapoOBOTO CEKTOPA. Bubnnoteka LIOK
Teopema 00 00béme mapa. [Lnomans https://m.edsoo.ru/1c209e37
77 cdepsl. CTepeomeTprdecKe 3a1a4H,
CBSI3aHHBIC C BHIYMCICHHEM 00BHEMOB
miapa, mapoBoro cerMmeHTa u
IapOBOTO CEKTOpa
IIpuknanHbie 3a4a4u 1O TEME Bubnnoteka LIOK
"O0BEMEI TENT", CBA3AaHHBIC C https://m.edsoo.ru/1c209e37
78 00BEMOM TIapa | MIOMAABI0 CHEpHI.
CooTHolIeHusI MEeXAY MO IIMU
MOBEPXHOCTEH 1 00bEMaMu
MOI00HBIX TeIN
[TomoOHEBIE TENIa B TPOCTPAHCTBE. Bubnnoteka LIOK
N3menenune o0bEMa Ipu og00MH. https://m.edsoo.ru/1c209e37
79 CrepeoMeTpruyecKue 3a/1a4u,
CBSI3aHHBIC C BHIYMCICHHEM 00BHEMOB
TEJ Y TIJIOMIA el TTOBEPXHOCTEH
KonTponpHas padora "Ilnomaau Bubnnorteka LLIOK
80 MOBEPXHOCTH U 00BEMBI KPYTJIbIX https://m.edsoo.ru/1c209e37
Ten"
81 JIBM>KEHUS IPOCTPAHCTBA. Bubnnoteka LIOK




OtoOpaxkenus. J[BrmxkeHus u
paBeHcTBO (puryp. O6mume cBoiicTBa
IBUKEHUH

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

Buael nBrkeHui: mapaieabHbINA
MEePEHOC, IIEHTpaJIbHAsI CAMMETPUS,

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

82 3epKaJibHasi CAMMETPHSI, TOBOPOT
BOKPYT IPSIMOK
83 I[Ipeo6pasopanus noaobus. [Ipsamas E;6".“°Te'(a LOK
u cepa Ditepa ps://m.edsoo.ru/1c209e37
IpPUMEHEHUE JIBHKEHUS REAN :
a5 KonTponbHas paGora "BekTopsl B E:f“.”me'(a LIOK
npocTpancrse” ps://m.edsoo.ru/1c209e37
O6o6maromee nopropenue 11 Bubanoteka LIOK
ITOHATHHI U METOJIOB Kypca https://m.edsoo.ru/1c209e37
86 reometpuu 10—11 knaccos,
CHCTeMaTH3allusl 3HAHUMN:
"[TapannensHOCTh NPSAMBIX U
IJIOCKOCTEN B MPOCTpaHCTBE"
O6o6maromee nopropenue 11 Bubanoteka LIOK
MOHATUIM U METOAO0B Kypca https://m.edsoo.ru/1c209e37
87 reometpuu 10—11 xmaccos,
CHUCTEMaTH3alysl 3HaHUU: "BeKTopsl
B IIpOCTpaHcTBE"
O6o6maromee nopropenue 11 Bubanoteka LIOK
88 MOHATHI ¥ METOJIOB Kypca https://m.edsoo.ru/1c209e37

reometpuu 10—11 knaccos,




CHUCTEMaTH3allysl 3HaHUMU: "BeKTopsl
B IpoCTpaHcTBE"

89

Ob6o6maromiee noropenue 11
MOHATUM U METOO0B Kypca
reometpuu 10—11 knaccos,
cucTemaTu3anus 3HaHuii: "OobeM
MHOTOI'paHHHKA"

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

90

Ob6o6maromnee nopropenue 11
MOHATUM U METOAO0B Kypca
reomerpun 10—-11 xnaccos,
cucreMaru3anus 3HaHui: "O0bemM
MHOTOI'paHHHKA"

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

91

O6o6maromee nopropenue 11
TOHSTUN U METOJIOB Kypca
reometpuu 10—11 kiaccos,
cucreMaTu3anus 3Hanui: "Ilaomanu
MTOBEPXHOCTH M 00BEMBI KPYTIIBIX

n

TCII

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

92

O6o0matomee mosropenue 11
MOHATUN U METOI0B Kypca
reomerpun 10-11 xnaccos,
cucreMatn3anus 3Hanui: "Ilaomagu
MMOBEPXHOCTH B 00BEMBI KPYTIIBIX

n

TCI

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

93

Wrorosas koHTpoJbHas paboTa

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

94

Wrorosas koHTposbHAs paboTa

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




[ToBTOpEHue, o606IICHUE U

Bubnmoteka LLOK

95 CHCTEMATH3aIHS 3HAHMI https://m.edsoo.ru/1c209e37
Hcropus pa3BUTHS CTEPEOMETPUUN Bubnnoteka LIOK

9% KaK HayKHU U €€ poJib B pa3BUTUHU https://m.edsoo.ru/1c209e37
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIHH
Hcropus pa3sBuths crepeomerpuun Bubnnoteka LIOK

97 KaK HayKHl U €€ poJib B pa3BUTHH https://m.edsoo.ru/1c209e37
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIUH
Hcropus pa3BUTHSA CTEPEOMETPUUN Bubnnoteka LIOK

98 KakK HayKH U €€ poJib B pa3BUTUHU https://m.edsoo.ru/1c209e37
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIMH
Hcropust pa3BuTHS CTEPEOMETPUN Bubnnoteka LIOK

99 KaK HayKH U €€ posib B pa3BUTUHN https://m.edsoo.ru/1c209e37
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Uil
Hcropust pa3BUTHS CTEPEOMETPUN Bubnnoteka LIOK

100 KaK HayKH U €€ poJib B pa3BUTUU https://m.edsoo.ru/1c209e37
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOI M
HcTopus pa3BUTHS CTEPEOMETPUU Bubnnoteka LIOK

101 KaK HayKHd U €€ pojib B pa3BUTHH https://m.edsoo.ru/1c209e37
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOIHi

102 Hcropus pa3BUTHS CTEpEOMETPUH Bubnnoteka LLOK

KakK HayKH U €€ poJib B pa3BUTUHU




COBPCMECHHBIX MHXKXCHCPHBIX U

KOMIIBIOTCPHBIX TCXH onorui

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

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBbI

10 KJIACC
Kopn .
IIpoBepsieMble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 N
o0pa3oBaTeIbHOM MPOrpaMMBbI CPeTHEro 001Iero 00pa3oBaHMUs
pe3yiabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMH: TOYKA, TIPSIMasi, IJIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEICTBHS M3 HHUX MPH PEIICHUH
' reOMETPUYECKHX 33714
73 OnepupoBaTh TOHSATUSAMHU: TAPAUICTLHOCTh M TMEPIEHIUKYJISIPHOCTD
' MPSAMBIX U TIJI0CKOCTEH
74 KnaccudummpoBaTh B3aMHOE PACIIOIOXKEHUE MPSIMBIX M IIJIOCKOCTEH B
' HPOCTPAHCTBE
OnepupoBaTh MOHSATUSIMH: JIBYI'PAaHHBIM YTroj, TpaHH JBYTPAHHOIO YIJIA,
7.5 peOpo NBYrpaHHOrO YIJa, JUHEHHBIM YroJl JIBYTPaHHOrO YIJia, I'pajycHas
Mepa JIByIrpaHHOI'0 yrIJia
76 OnepupoBath MOHATHSAMH: MHOTOTPAHHHK, BBIMYKIBIA M HEBBITYKJIBIH
' MHOTOTPaHHHUK, SJIEMEHTBI MHOTOI'paHHUKA, IPABHILHBI MHOTOTPAaHHUK
77 Pacno3HaBaTh OCHOBHBIC BHUIBI MHOTOI'PDAaHHUKOB (ITUpaMHIa, MpPH3Ma,
MPSIMOYTOJIbHBIH MapaJienenumnen, Kyo)
KnaccudpumupoBath ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBAaHHS  JJIA
7.8 KIacCH(UKAIUU (BBITYKJIbIC U HEBBITYKIIBIE MHOTOTPAHHHUKH, TPABHILHBIC
MHOTOTPaHHUKH, IPSIMbIC U HAKIIOHHBIEC TTPU3MBI, TTapaJUICIICTTUITIC ThI)
7.9 OnepupoBaTh MOHATUSIMH: CEKYIAs INIOCKOCTh, CEUCHHE MHOTOI'PAHHUKOB
210 OOBSCHATH MPHUHIIMITEI TTOCTPOCHUSI CEUCHUI MHOTOI'PAHHUKOB, UCIOJIB3YS
' METOJ, CJIENOB
CTtpouTh CEYCHHS MHOTOTPAHHUKOB METOJIOM  CJICJIOB, BBINIOJIHATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTSKU M3 PHUCYHKOB MPOCTBIX OO0BEMHBIX (UTYD:
BH/JI CBEPXY, COOKY, CHU3Y
Pemate 3ajauyn Ha HaXOXKACHUE NEOMETPUYCCKHX BEJIMYUH 10 00pasiam
WIA alrOpPUTMaM, ITPUMCHSS W3BECTHBIC AHAIMTHYCCKHE METOABI TpU
7.12 pelIEHNH  CTAaHJAPTHBIX MAaTEeMAaTHYECKMX 3a/Jad Ha  BBIYHUCIICHUE
pacCTOSTHUN MEXAy IBYMs TOYKAMH, OT TOYKH JO TPSIMOU, OT TOYKH]IO
TJIOCKOCTH, MEXKJTy CKPEIIUBAIOIIUMHUCS MPSIMBIMU
PemaTp 3amaun Ha HaxOXKJIECHHE NEOMETPHUCCKHX BEJIUYMH MO oOpasiam
713 WIA aJTOPUTMaM, MPUMEHSS HW3BECTHBIC AHAIMTHYCCKHE METOABI TPU

PCIICHUN CTAHJAAPTHBIX MATEMATHYCCKUX 3ala4 Ha BBIYHUCICHUC YIJIOB
MCXKIY CKpCIIMBAOMIMMUCA IPAMBIMHU, MCKIY pr[MOI7I n TIIJIOCKOCTBIO,




MCKAY IJIOCKOCTAMH, ABYTI'PAHHBIX YI'JIOB

Beruuciath 00bEMBI U TIJIOIIAIM TOBEPXHOCTEH MHOTOI'PAaHHUKOB (TIpU3Ma,

7.14 NUpaMUja) ¢ MpUMEHEHHEM (OPMYJ, BBIYUCIATH COOTHOILIEHUS MEXAY
TUTOIA/ISIMU TIOBEPXHOCTEH, 00bEMaMU MO00HBIX MHOT OI PAHHUKOB
715 OnepupoBaTh MOHATHSAMH: CHMMETpPUS B TPOCTPAHCTBE, IEHTP, OChb U
' TJIOCKOCTh CHMMETPHUU, IIEHTP, OCh U TIOCKOCTh CHMMETPUH (DUTYPBI
W3Bnekatb, mpeoOpa3oBeIBaTh M WHTEPHIPETHPOBATH HWH(POPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (UTypax, TpEeACTaBICHHYIO Ha
YepTexax U pUCYHKaX
[TpumeHsTh TeoMeTpuuecKkue (GaKThl IS PEHICHUS CTEPEOMETPHUYECKUX
7.17 3a7a4, MNPEANOJararolluX HECKOJbKO IIaroB pEUICHUs, €CIIA YCIOBUSA
MIPUMEHEHUS 3aaHbI B IBHOU Qopme
718 [IpumenaTs mpocTellre NpPOorpaMMHBIE CpPEACTBA M IJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUYeCKUX 3a7au
719 [TpuBOIUTH TpUMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B TPUPONE U
' ’KM3HH, PaCIIO3HABATH MPOSBJICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE
[TpuMeHATH TONy4YEeHHBIE 3HAHUS Ha MPAKTUKE: aHAIW3UPOBATh peajbHbIE
CHTyalliyl U NMPUMEHATh U3YYCHHBIE MMOHSATHS B MPOIIECCE TIOMCKA PeIleHuUs
MaTeMaTHYeCKu C(POPMYTHPOBAHHOW MPOOIEMBI, MOIETUPOBATh PEasIbHBIC
7.20 CUTyallUM Ha SA3bIKE I'€OMETPUHU, HCCIENA0BATH IOCTPOCHHBIE MOJAEIH C
UCIIOJIb30BaHUEM T'€OMETPHUCCKUX MOHITUH M TEopeM, amrmapara aireOpsl,
pemarb  TPaKTUYeCKHE  3aJadd, CBsA3aHHBIE C  HAXOXJICHHEM
reOMETPUYECKUX BEITHMIHH
11 KJIACC
Kon v
IIpoBepsieMble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHS 0CHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOH MPOrpaMMBbI Cpe/IHero 001Iero 0opa3oBaHus
pe3yJjibTara
6 I'eomerpus
OnepupoBath MOHATUSAMU: IMJIMHAPUYECKAs MMOBEPXHOCTb, 00pa3yrolue
6.1 UWIMHIPUYECKON TOBEPXHOCTH, UWIUHAP, KOHHYECKas IOBEPXHOCTD,
o0pasyrome KOHHYeCKOi MOBEPXHOCTH, KOHYC, ceprueckas MoBepXHOCTh
6.2 PacnioznaBath Tena BpamieHus (UIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH C1IOCOOBI MOTYYEHUS TEJ BpalLCHUs
6.4 KnaccudummpoBaTs B3auMHOE pacrojiokeHne chepsl U IOCKOCTH
OmnepupoBaTh MOHSATHIMHU: IAPOBOH CErMEHT, OCHOBAaHHE CErMEHTA, BHICOTA
6.5 CerMeHTa, IIapOBOW CJIOH, OCHOBAHHE LIAPOBOrO CJIOS, BHICOTA IIAPOBOIO
CII0sI, IIAPOBOM CEKTOP
6.6 Beaucnsate 00BEMBI W IUIOMIAAW TOBEPXHOCTEH TeNm  BpaIleHHUS,




reOMEeTPUYECKUX TEN C IPUMEHEHUEM popMyJl

6.7

OnepupoBaTh TOHSATUSMHU: MHOTOIPAaHHUK, BIMCaHHBIA B chepy u
OIMCaHHBIA OKOJIO cdepsl, chepa, BOUCAHHAS B MHOTOI'PAaHHUK WM TEJIO
BpaleHUs

6.8

BBMHCIATE COOTHOIICHUS MEXAY IUIOMIAIIMU TTOBEPXHOCTEH M 00bEMaMu
IMOTOOHBIX TEI

6.9

N3o0paxath u3yyaemble (QUIypbl OT PYKH U C HNPUMEHEHHEM MPOCTHIX
YepTEKHBIX NHCTPYMEHTOB

6.10

BbIonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PHCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BHUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUYEHHS TeIl
BpalICHUs

6.11

W3Bnekatp, HMHTEPHPETUPOBATH U MPEOOpPa3oBbIBaTH HHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TIE€OMETPHUECKUX (Urypax, MPEICTaBICHHYIO Ha
YepTeKax U PUCYHKaxX

6.12

[IpumensaTes reomerpuueckue (axkTbl AJI PEIIEHUS CTEPEOMETPHUUECKUX
3a/a4, MPEANoJIAralolMX HECKOJbKO WIArOB PEIICHUs, €CIM YCIOBHSA
IIPUMEHEHUS 3a7aHbl B IBHOU Qopme

6.13

OmnepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BEITIONMHATE  CUCTBUS CIIOKCHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOXKCHHSI BEKTOpPAa Ha YHCIO, OOBSCHATh, KAKMMH CBOHMCTBAMH OHH
001a1ar0T

6.15

[TpuMeHATH mpaBUIIO MapaiesIenuIeaa Mpu CI0KEHUN BEKTOPOB

6.16

OnepupoBaTb MOHATHAMHU: [EKapTOBbl KOOPAWUHATBI B IPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOpA, Yol
MEXAY BEKTOpPAMH, CKAJSIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxonuts CYMMY BCKTOPOB W IPOU3BCIACHUEC BCKTOpPAa Ha YHCIIO, YI'OJ
MCXKY BCKTOPaMH, CKAJKIPHOC IIPOMU3BCIACHUC, PACKJIAaAbIBATL BCKTOP IIO
ABYM HCKOJUJIMHCAPHBIM BCKTOpPaM

6.18

BaHaBaTB IJIOCKOCTh YPaBHCHUCM B HCKapTOBOP’I CUCTEMC KOOpAHUHAT

6.19

Pemats HpOCTefIIHI/Ie TCOMCTPUUCCKHUEC 3aJa4M Ha IMPUMCHCHUC BCKTOPHO-
KOOPAWMHATHOI'O MCTOAA

6.20

Pemats 3aJa4u Ha JA0Ka3aTCJIbCTBO MATEMAaTHYCCKUX OTHOIIEHWH WU
HaXO0XACHUEC TCOMETPUYCCKUX BCIMYUH II0 06pasuaM WUk aJlropuTMam,
IIPUMCHS A HU3BCECTHBIC METOAbI Inpu peIICHNN CTaHAapTHBIX
MaTEMaTHYCCKHUX 3aJa4

6.21

[IpuMeHsaTe mpocTEdIIMe MPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUH CTEPEOMETPUUECKHUX 3a7a4

6.22

[IpuBOoaUTH NpUMEpPH MATEMATHYECKHX 3aKOHOMEPHOCTEW B NPUPOAE U
YKU3HU, pPaClO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B HCKYCCTBE

6.23

HpI/IMeHHTB IMOJTYYCHHBIC 3HAHUA HA IMPAKTHUKE: aHAJIMU3UPOBATHL PCAJIbHBLIC




CUTyallMHd U MPUMEHATh U3yUYEHHBIE MOHATUSA B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOpMyYTHPOBAHHOW MPOOIEMBI, MOIETUPOBATh peaibHbIC
CUTyallUH Ha S3bIKE€ I'€OMETPUM, HCCIEN0BATH IOCTPOCHHBIE MOJAEIU C
UCIOJB30BAHUEM T'€OMETPUYECKUX MOHSATHI M TEOpeM, ammapara aiaredpsl,
pemiath  NPAaKTUYECKUE  3aJauyd,  CBSI3aHHbIE C  HAXOXIECHUEM
reOMETPUYECKUX BEITUINH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
7

IIpoBepsieMblii 3JIeMeHT CO/IePKAHUS

I'eomerpus

7.1

OCHOBHBIE TIOHSATHS CTCPpCOMCTPUH. TO‘IKa, npsamasi, IIJIOCKOCTb, IIPOCTPAaHCTBO.
ITousTie 00 aKCMOMATUYECKOM MMOCTPOCHUHN CTCPECOMECTPUU: AKCHOMBI CTCPCOMCTPUHN U
CIICACTBHUA U3 HUX

7.2

B3auMHoe pacnosioxxeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAOLINECs, TapaulelIbHbIe
U cKpewmuBarommecs npsMmeie. [lapannenbHOCTh NOpsIMBIX M IUIOCKOCTEH B
[IPOCTPAHCTBE: MapaJJICNIbHbIE MpPsSMbIE B IPOCTPAHCTBE, IAPAJIJICIBHOCTh TPEX
IOpSMBIX, MapaJuleIbHOCTh MPSIMOM M IUIOCKOCTH. YTIJIBIC COHAIpaBJICHHBIMU
CTOpPOHAMH, YIrojl MEXAYy NpSIMbIMU B MpocTpaHcTBe. llapamienbHOCTh NIIOCKOCTEM:
napajuieibHble IIJIOCKOCTH, CBOMCTBA MapalulesbHbIX IUIockocTed. Ilpocreiimmue
MPOCTPAHCTBEHHBIE (UTYypbl Ha TJIOCKOCTH: TEeTpaj’ap, KyO, mapaiienenumnesn,
MOCTPOECHUE CEUEHUI

7.3

[lepneHAMKYISIpHOCT, HPSAMOM M IIJIOCKOCTH: IMEPHEHAMKYJISIPHBIE MpsMBIE B
IIPOCTPAHCTBE, MPAMBIE MMAPAIJICIIbHBIE U NEPIEHANKYISIPHBIE K INIOCKOCTH, MPU3HAK
NEPIEHAUKYJIIPHOCTH MPSMOM M MJIOCKOCTH, T€OpeMa O MPSMOM MEepIEeHINKYJISPHON
IJIOCKOCTU. YTIIBI B POCTPAHCTBE: YroJI MEXAY NPSAMON U INIOCKOCTBIO, IBYTPAHHBIN
YTOJ1, JMHEWHBINA yroJl ABYTPaHHOrO yria. IlepneHaukyisp U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHHE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIHs (GUTypHI HA
IJIOCKOCTh. IlepnenauKyIsIpHOCTD IUIOCKOCTEN: NMPU3HAK MEPIEHAUKYJSIPHOCTH JBYX
mockocrer. Teopema o TpEX nepneHanKyIspax

7.4

[lonaTe MHOrOrpaHHMKa, OCHOBHBIE€ 3JIEMEHThl MHOTOIPDAaHHUKA, BBIMYKJIbIE U
HEBBIIIYKJIBIE MHOIOTPAaHHUKH, pa3BEpTKAa MHororpaHHuka. IIpusma: n-yrosbHas
npu3Ma, TpaHd U OCHOBAHMS TNPU3MBI, MpsMas U HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAs ITOBEPXHOCTH MpU3Mbl. [lapaenenumnen, npsaMOyrojabHbIN apaulesIenunes 1
ero cpoiictBa. [lupamupa: N-yrojgpHas nupaMuaa, TpaHd U OCHOBAHUE MUPAMUIBI,
OoKkOBasi M TOJHAs MOBEPXHOCTb MUPAMHIBI, MPaBWIbHAS W yCEUEHHAs MHpaMUAA.
OnemMeHThl MNpuU3Mbl W nupamuibl. IlpaBUibHBIE MHOIOrpaHHUKU: TOHATHE
[IPaBWJIBHOIO MHOIOTPaHHMKA, IPaBUJIbHAS INpyu3Ma U IIPaBUJIbHAS [HPaAMHA,
MpaBUJIbHAS TPEYroJibHAS MUpPaMUIA U MPAaBUIBHBINA TeTpadap, Kyo. [Ipencrasienue o
MpaBUJIbHBIX MHOIOTPAaHHUKAaX: OKTa’ap, JojeKka’ap u wukocasapyrue CeueHus
MPU3MBI U U PaAMUIbI

7.5

CumMmeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENBHO TOYKH, MPSAMOM, IIIOCKOCTH.
DOneMeHTsl  CUMMETpUM B  TNHUpaMuAax, [apajulelienuenax, IMPaBUIbHBIX
MHOI'OTpaHHHUKaX

7.6

Bbuncnenre »1eMEHTOB MHOTOIpaHHUKOB: péOpa, nuaroHanu, yriel. [lmomansb
OOKOBOIi MOBEPXHOCTHU U MOJHON MOBEPXHOCTH MPAMOI MPU3MBI, IJIOIAAb OCHOBAHHH,




TeopeMa 0 OOKOBOI MOBEPXHOCTU MPAMOI mpu3Mbl. [Lnommans 60KOBOW MOBEPXHOCTH U
MOBEPXHOCTU MPABUIBHOW MUpPaMHbl, TEOpEMa O IJIOMIAAM YCEYEHHON MHUPAMU/IBIL.
[Tonstue 06 00bEMe. OOBEM MUPAMHIBI, TPUZMBI

7.7

[TonoGHbIe Tena B npocTpaHcTBe. COOTHOIIEHUS MEXy IUIOLIAASMU TOBEPXHOCTEH,
00BEMaMU MOT00HBIX TeJ

11 KVIACC

Kon
6

HpOBepﬂeMbl H 3JIeMeHT COACPKAHUSA

I'eomerpus

6.1

[unuHapruYecKas MOBEPXHOCTh, 00pa3yIoIHe MUJINHIPUUESCKONW MOBEPXHOCTH, OCh
MUJIMHAPUYECKON MoBepXHOCTH. LlummHap: ocHOBaHMS U OOKOBas TMOBEPXHOCTD,
o0pa3yromas u 0Ch, IJIOIIA/Ib OOKOBOK M MOJHOM MOBEPXHOCTH

6.2

Konnueckast nopepxHocTh, 00pa3yrolye KOHMUECKOH MOBEPXHOCTH, OCh U BEPILUHA
KOHUYECKON moBepxHOocTH. KoHyc: OocHOBaHWe M BepiIMHA, oOpasyromas u OCh,
Iom@aasr OOKOBOM M TOJHOW IMOBEPXHOCTU. Y CEUEHHBIM KOHYC: OOpasylolmme u
BbICOTa, OCHOBAaHU U OokoBas ITOBEPXHOCTDH

6.3

Cdepa u map: ueHtp, paguyc, AMaMerp, MIOMAAb MOBEpXHOCTH cdepbl. B3anmuoe
pacrionoxeHue cdepbl M IJIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOIaab

cepbl

6.4

N3o6pakenue Ten BpalieHus Ha MIOCKOCTU. Pa3BEépTKa NuIMHIpa U KOHyca

6.5

KOM6I/IHaHI/II/I TEJI BpalllcCHUS 1 MHOTOI'PaHHUKOB. MHOFOFpaHHI/IK, OIMM CAaHHBIN OKOJIO
C(’pepm, cq)epa, BIIMCaHHAsA B MHOT'OT'PAHHHUK, HUJIM TCJIO BpAlllCHUA

6.6

[Monsitue 060 00BEMe. OcHOBHBIE CcBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
IpSMOYTOJIFHOTO TTapaJulelienuIieia U ciencTBUs u3 He€. O0bEM MMImMHApa, KOHYCA.
O06béM mapa u mowmanb chepsl

6.7

[Togo6HbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXKIY IUIOINAISIMK TOBEPXHOCTEH,
00BEMaMu OLO0HBIX TE

6.8

Ceuenus nmnauHApa (MapajuieIbHO W TEPHEHIUKYISPHO OCH), CEUEHHUs] KOHYyca
(mapanenbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPIIMHY), CEUSHHs 11apa

6.9

Bektop Ha mnnockoctd M B mpocTtpaHcTBE. ClOKEHHME M BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uucio. Pa3noxkeHue BeKTopa Mo TPEM HEKOMIIJIaHAPHBIM
BekTopaM. [IpaBuno napamnenenunena. Pemenue 3aaa4, CBSI3aHHBIX ¢ IPUMEHEHHEM
MpaBuUIl AEUCTBUM C BEKTOPAMU

6.10

[IpsmoyronbHasg cucremMa KOOpAMHAT B MmpocTpaHcTBe. KoopaumHaTel BeKTOpa.
[Ipocreiimme 3agaum B KoopAMHATaX. Yroa Mexay BekTtopamu. CkanspHoe
IIPOU3BENCHUE BEKTOPOB. BBIUMCIEHHE YIJIOB MEXAY NPSAMBIMU U IUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO IPH PEILIEHUU T€OMETPUUYECKU X 3a]1a4




ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJILHON
IHPOI'PAMMBI CPEJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsieMble TPeGOBaHUsI K PeAMETHBIM Pe3yJIbTATAM 0CBOCHHUS
NpOBEPsAEMOro | OCHOBHON 00pa3oBaTeJIbHOM NPOrpaMMBbl CpeiHEro oouero
TpeOOBaHNUs o0pa3oBanus

Bnanenue wMeTomamMu JI0OKa3aTelbCTB, aNTOPUTMAMHU DEIICHUS 3ajady;
yMeHHe (QOPMYJIHPOBATH W OMNEPUPOBATH IMOHATHIMH: OINpPEACICHHE,
aKCHoMa, TeopeMa, CJEICTBHE, CBOMCTBO, MpPH3HAK, J0Ka3aTelbCTBO,
paBHOCHJIbHBIE (POPMYITHPOBKH; MPUMEHSATh UX; YMEHHE (HOPMYIHpPOBATH
o0paTHOE W TPOTHBOIIOJIOXKHOE YTBEp)KICHUE, MPHUBOIUTH IMPUMEPHI U
KOHTPIPUMEPBI, HKCIIOJIB30BaTh METOJ MAaTeMAaTHYECKOW WHAYKIIUU;
IPOBOJIMTh JJOKA3aTeIbHbIC PACCYKICHUS MPH PELICHUH 337134, OlCHUBATh
1 JIOTUYECKYI0  TPAaBUJIBHOCTh  PACCYKICHHU; yMEHHE  OIEPUPOBAThH
HOHATHSMHU: MHOXECTBO, MOIMHOXECTBO, OINEPAllMi HaJ MHOXXECTBAMU;
YMEHHE HCIIOJBb30BaTh TEOPETHKO-MHOXKECTBCHHBIN  ammapar s
OIMCaHUs PEaJbHBIX MPOIECCOB U SIBJICHUH W TIPU PEIICHUH 3aJ1a4, B TOM
YUCIIe U3 JPYTUX YUICOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH TTOHITHIMH:
rpad, cBs3HBIN Tpad, AepeBo, MUK, rpad HA MIOCKOCTH; yMEHHE 32/1aBaTh
U OINHKCBHIBATH rpadbl pa3IMYHBIMH CIIOCOOAMU; UCIOB30BaTh T'padbl pu

pellIeHnH 3a/1a4

YMeHrne ormepupoBaTh MOHATHUSMHU: HATYPaJILHOE YHCIIO, IEJI0e YHUCIIO,
CTEIIeHb C LEJIBIM ITOKa3aTesieM, KOPEeHb HATypaJIbHON CTENEHH, CTENCHb C
palMOHALHBIM TOKA3aTeleM, CTENEHb C JEHCTBUTENBHBIM IOKa3aTeleM,
jgorapuM 4YKcClia, CHHYC, KOCHMHYC W TAaHI'€HC MPOU3BOJILHOI'O 4YHCIIA,
OCTaTOK MO MOJYJI0, PalMOHAILHOE YHWCIO, HPPAIMOHAIBHOE YHUCIIO,
MHOXKECTBA HATYPAJIbHBIX, I[€JBIX, pAIMOHAIBHBIX, J[€HCTBUTEIBHBIX
2 YHCell; YMCHHE MCIIOIh30BATh MTPU3HAKY JCIMMOCTH, HAUMEHB I 00N
JeUTEb ¥ HaWMEHbIee O00Ilee KpaTHOe, airoput™M EBkimaga mpu
PELICHUH 3aJla4; 3HAKOMCTBO C Pa3JIMYHBIMU MMO3UIIUOHHBIMU CHCTEMaMH
CUHCTICHHSI; YMEHUE BBIMOIHITH BBIYMCIICHUE 3HAUCHUN U MTPeodpa3oBaHus
BBIPQXKCHUN CO CTEMEeHSMH W JIorapupMamu, MpeoOpa3oBaHHs POOHO-
palMoOHANBHBIX ~ BBIPAKEHUH; yYMEHHE  ONEpPHpPOBATh  IMOHATHUSIMHU:

MoCJICA0BaTCIbHOCTD, apI/I(i)MeTI/ILIeCKaH mporpeccusa, IeoOMETPUUCCKAsd




nporpeccusi, OeCKOHeuHO YOBIBalINas TeoMeTpuuecKkas MpPOrpecCus;
YMEHHE 3a/laBaTh IIOCIEIOBATEIbHOCTH, B TOM 4YHCIE C TOMOIIBIO
PEKYpPPEHTHBIX (HOpPMYI; YMEHUE ONMEPHPOBATH MOHATUSIMU: KOMILIEKCHOE
YHUCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIa, MOAYJIb W apryMeHT
KOMIUIEKCHOTO  4ucna, (GopMa  3amMcd  KOMIUIEKCHBIX — YHCel
(reomeTpuueckasi, TPUTOHOMETpPHYECKass © anreOpandveckas); YMETh
POU3BOJUTh apHU(PMETHUYECKUE ICHCTBUS C KOMIUIEKCHBIMH YHCIAMU;
IPUBOAMUTH NMPUMEPHI UCIOJIb30BAHUS KOMIIJIEKCHBIX YMCEJl; OEpUPOBATH
HNOHATUAMHU:  MaTpuma 2x2  u  3x3, omnpenenuTeNb  MaTpHILIbI,

TCOMCTpPHUY €CKHMU CMBICII OIMPECACINUTECIIA

YMeHue onepupoBaTh IMOHATUSMHU: pPALUOHANIBHBIC, HPPALMOHAIBHEIE,
IIOKa3aTeNIbHbIE, CTEIEHHbIE, Jorapu(@MUUecKue, TPUTOHOMETPUUECKUE
YPaBHEHMS M HEPAaBCHCTBA, HUX CUCTEMBbl; YMEHHE OIIEPUPOBATH
HOHATUAMU: TOXJAECTBO, TOXKAECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YPaBHEHHM M HEPABEHCTB, PABHOCUJIbHOCTH
YPaBHEHMI, HEpPaBEHCTB M CHUCTEM; YyMEHUE pellaTh ypaBHEHUS,
HEPAaBEHCTBA W CHCTEMBl C IIOMOIUBIO PA3JIMYHBIX INPUEMOB; pEIIATH
YpPaBHEHMs, HEpPaBEHCTBA U CUCTEMBl C IapaMeTpOM; IPUMEHATh
YPaBHECHMS, HEPAaBEHCTBA, UX CHUCTEMBI Ui PELICHUS MAaTEMaTHYECKUX

3a/1a4 | 3a]1a4 U3 Pa3InyHbIX 00acTell HAyKH U peabHOM KU3HU

YMmeHue omnepupoBaTh TMOHATUSAMHU: (DyHKUUSA, UYETHOCTH (YHKIIHH,
NEePHOANYHOCTh (YHKIUH, OrPAaHMYEHHOCTh (YHKIUH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (yHKIWH, HauOoJiblllee W HAaWMEHbIIee 3HAYECHUS
(GYHKIMM Ha MPOMEXYTKE, HenpepblBHAsT (DYHKLUS, aCUMITOTHI rpaduka
¢byHkuMu, mepBas U BTOpas MPOU3BOAHASA (PYHKLIUHU, T€OMETPUUYECKUN U
bu3MYeCKHii CMBICT TPOM3BOJHOW, TEpPBOOOpa3Hasi, ONpeaeIEHHBINA
UHTErpall; yMEHHE HaXOIUTh AaCUMOTOTHI Tpaduka GyHKIMM;, yMeEHUE
BBIUMCIATh  IPOU3BOJHBIE  CYMMBbI, IPOM3BEIEHHUS, YAaCTHOIO U
KOMIO3UIMKM (QYHKIUI, HAaXOAUTh YpaBHEHHE KacaTelbHOH K TIpaduky
(GyHKIMM; yMEHHE HaXOAMTb IPOU3BOJHBIE AJIEMEHTAPHbIX (YHKIUM;
YMEHHE HCIHONb30BaTh MPOU3BOJHYIO [UJIS HCCIEAOBaHUS (DYHKIUH,
HaXOJUTh HaWOOJNbIIME M HAUMEHbIIME 3HAaueHHs (QYHKUUH; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIOJIb30BaHMEM afIapara MaTeMaTH4ecKOro
aHaIu3a; NPUMEHATh MPOU3BOJHYIO JUIA HAaXOXKACHUS HAWIY4IIEero
pelieHuss B MPHUKJIAIHBIX, B TOM YHCIE COLHUAIbHO-3KOHOMMYECKHX U

(1)I/I3I/ILICCKI/IX jajgadax; HaXOAWTH IIOIaan Hu 00BEMBI (bI/Ipr C IMIOMOIIIBIO




HHTCr'pajia;, IMPUBOAWUTL IIPUMECPbBI MATEMATUYCCKOI'O MOIACIIMPOBAHUA C

MOMOIIBI0 U (P epeHITNaNbHBIX YPaBHEHUN

YMeHue onepupoBaTh MOHATUSAMU: FpapuK QYHKIMH, 0OpaTHas QYHKIIHS,
KOMIIO3ULIMS (PYHKIUW, JIMHEHHass (QYHKIWS, KBaJpaThyHas (QYHKIIHS,
panuoHanbHas (yHKIMSA, CTeneHHas (YHKIHS, TPUTOHOMETPUYECKHE
byHKIMHU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, MMOKa3aTelbHas U
gorapugmMuyeckas (QYHKIUH, YMEHHE CTPOMTh TpadUKd W3yYEHHBIX
¢yHKUMHA,  BBIMONHATH  IpeoOpa3oBaHus  rpaukKoB  (YHKIIHH,
UCIIOJIb30BaTh I'pauKky A1 M3Y4YeHUs MPOIIECCOB W 3aBUCHUMOCTEH, TPU
peLIeHNU 3aJad M3 OPYruxX ydeOHBIX MPEeIMETOB W 3a/Jad U3 pealbHOU
KHU3HH, BBIpaXaTb (QOPMYyJIaMH 3aBUCHMOCTH MEXIY BeIHYHHAMH,
UCIOJb30BaTh CBOWCTBA M rpaduku (QyHKUUH I pelIeHHs ypaBHEHUH,
HEpaBEHCTB M 33Jay C IapaMeTpamM; H300pakaTh Ha KOOPIMHATHOMN

IIJIOCKOCTHU MHOKECTBA peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIC 3aJa4d pa3HBIX TUIMOB (B TOM 4YHCIE Ha
MPOILICHTHI, O U YacTH, Ha JBW)KEHHUE, padOTy, CTOUMOCTh TOBapoOB U
yCIyT, HAJOTH, 3a7a4i U3 00JacTH YHpaBJICHUs JTUYHBIMH U CEMEHHBIMU
¢uHAHCAaMM); COCTABIATh BBIPAKEHUS, ypaBHEHHS, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCIOBHIO 3aJadyH, HMCCIEJ0BAaTh IOJIYYEHHOE pEIICHHUE U
OIICHMBATh TMPABIOMOMOOHOCTh PE3yJbTAaTOB; YMEHHE MOJEIHPOBATH
pealbHbIE CUTyallUM Ha S3bIKE€ MaTeMaTHUKH; COCTABJSTh BbIPAXKEHMUS,
YPaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a7a4H, UCCIEA0BAThH
NOCTPOCHHBIE ~ MOJENM C HCIOJb30BAaHMEM  ammapara  airedpsl,

MHTEPIPETUPOBATH MOJyYCHHBIN PE3yIbTaT

YMeHue onepupoBaTh HMOHATUAMHU: CpEAHEE apuPMETHUECKOE, MEIUaHa,
HauOOJIbIIee U HAaNMEHBIIIEE 3HA4YCHUA, pasMax, OJUCICPCUAd, CTAHAAPTHOC
OTKJIOHEHHME YUCJIOBOro Habopa; yMEHUE M3BJIEKAaTh, MHTEPIPETUPOBATH
UH(pOpPMAILUIO, MPEICTABICHHYIO B TabJMIaX, Ha AUarpammax, rpapukax,
OTpaXarllyl0 CBOMCTBA PEAJIbHBIX MPOILIECCOB U SIBICHUH; MPEICTABISITh
uHbOpMAIMIO C T[OMOIIbIO Ta0dMII M JAWarpamMM; HCCIEA0BaTh
CTaTUCTUYCCKHUEC OAHHBIC, B TOM YHCJIC C HNPUMCHCHUCM rpa(bnqecxnx
METOAOB U JJICKTPOHHBIX CPECACTB, Fpaq)I/ILIeCKI/I ucciaeaoBatb COBMECTHBIC

HaOJII0ICHUS C TTOMOIIIBIO TUarpaMM PacCEMBaHUSA U JMHEUHON perpeccuu

VYMmeHue onepupoBaTh MOHATUSAMHU: CIIYYaWHBIM ONBIT M CIy4alHOE

co0 bITUC, BCPOATHOCTDH CJ'Iy‘I&fIHOFO COGI)ITI/ISI; YMCHHUC BBIYHCIITH




BEPOSITHOCTh C HCIOJb30BAHUEM TIpaUUYEeCKUX METOAOB; MPUMEHSThH
(GOpPMYJIbI CIIOKEHHSI ¥ YMHOXEHHsI BEPOSTHOCTEH, (OpMYyJy IOJHOMN
BEpPOSATHOCTH, GopMyiy bepHymmm, komOuHaTOpHBIE (PAKTBI U (HOPMYJIBI,
OLICHUBATh BEPOSITHOCTH pEAIbHBIX COOBITHH; YMEHHUE OIICPUPOBATH
MOHATUSAMU:  CJlydaliHas BEJIWYWHA, pPACIpEACIiCHUE BEPOSTHOCTEH,
MaTEeMaTUYECKOEe OXUJaHHWE, IUCICPCHS W CTaHIAPTHOE OTKIOHCHUE
CIly4allHOW  BEJNWYWHBL, (YHKIUU  paCIpElNeleHHss ©  IUJIOTHOCTH
PaBHOMEPHOTI'0, MMOKA3aTEIILHOTO U HOPMATBHOTO PACIPENCTICHHI;, YMCHIE
UCIIOJIh30BaTh CBOWCTBA M3YYCHHBIX PACIIPEICIICHUIN ISl PEIICHHs 3a/1a4;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIIUX YUCEI, METO/bI BHIOOPOYHBIX
UCCIICIOBAHUN; YMEHHE MPUBOAMTH NPUMEPbl MPOSBICHUS 3aKOHA
OOJIBIIMX YHCET B MPHPOJHBIX W OOIICCTBEHHBIX SIBJICHHUIX; YMEHHE
OIEPHPOBATHh IMOHITHSIMH: COUYCTAHHUE, NEPECTAHOBKA, YHCIIO COYCTAHHA,
YUCIIO  IEepecTaHoBOK, OwHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOpPHBIC (AaKThl U PACCYKICHUS ISl PEIICHUS 3a]1ad; OICHUBATh
BEPOSITHOCTU PEANbHBIX COOBITHIA; COCTABIISTh BEPOSTHOCTHYIO MOJCIb U

WHTEPIIPETUPOBATD MTOJYUEHHBIN PE3YJIbTAT

YMeHnue omnepupoBaTh TNOHSATUSIMU:  TOYKa, MpsMasg, MJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMUUHA YIJIA, IUIOCKUN Yroj, ABYTPaHHBII
YTOJI, TPEXTPAHHBIA YTOJI, CKPEIMUBAIOIIMECS MPSIMBbIE, TAPAJIIEIbHOCTD U
NEPHEHAUKYJIAPHOCTh MNPSMBIX M IUIOCKOCTEM, Yroia MeXAy IpPSIMbIMU,
Yrojl MEKIy TMpSIMOM M IJIOCKOCTBbIO, YIroJl MEXKAY IJIOCKOCTSIMH,
paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE MEXKAY MPSMBIMH,
paccTositHue MEXIy IJIOCKOCTSMHM; YMEHHE HCII0JIb30BaTh IPU PEIIECHUU
3a/1a4 U3y4yeHHbIe (aKThl U TEOPEMBbI IJIAHUMETPUHU; YMEHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOUIEr0 MHUPA; CTPOUTh MaTeMaTHYECKHeE
MOAEIH C TOMOUIbI0 T€OMETPUYECKUX NOHSATHA M BEJIWYUH, pEIIaTh

CBA3AHHBIC C HUMHU MMPAKTHUYCCKUEC 3a1a49U
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YMeHue ornepupoBaTh MOHATHUAMHU: IUIOIIAJAL (Uryphl, 00bEM (uUTrypBI,
MHOI'OIPaHHUK, IPAaBWIbHBIM MHOTIOI'PAaHHUK, CEYEHHE MHOrOIpPaHHHUKA,
Ky0, mapajulenenunesn, Npu3Ma, NUpampaa, ¢urypa M IOBEPXHOCTb
BpallleHns, LWIMHAP, KOHYC, map, cdepa, miomanab chepbl, MIIOMAIb
MOBEPXHOCTH TNHMPaMMJIbl, NPU3MBI, KOHycCa, LMIUHIpa, 00BEM KyOa,
OpSMOYTOJILHOTO Mapajulefienunena, HUpaMubl, MPU3MBL, HWIMHIpA,
KOHYyca, IIapa, pa3BEpTKa MOBEPXHOCTH, CEUEHHUs KOHyca MU LMIMHJpA,

nmapajuiCJibHblI€ OCH HWJIKM OCHOBAHHWIO, CCUYCHUEC MIapa, IIJIOCKOCTD,




Kacaromasicst cdepsl, LMIMHIPA, KOHyCa; YMEHHE CTPOMTh CEUEHHE
MHOT'OTPaHHUKA, U300pa)kaTb MHOTOTPAHHUKHU, (UIYpPBI M MOBEPXHOCTH
BpAllCHMS, UX CEYCHMS, B TOM YHUCIIE C IIOMOLIbIO JIEKTPOHHBIX CPEICTB;
YMEHHME NPUMEHSATH CBOMCTBA I'€OMETPUYECKUX (UTYp, CAMOCTOSITENHHO
bopMynHpoBaTh ONpeaeeHNus U3y4aeMbIX (QUTYp, BBIABUTATh TUIIOTE3BI O
CBOWMCTBAaX M IMpHU3HAKaX T'e€OMETpUYECKUX (GUryp, oOOCHOBBIBaTH WU
OIpOBEpPraTh MX; YMEHHE MPOBOAUTH Kiaccupukauuoo ¢uryp mo
pasIMYHBIM TPU3HAKAM, BBIIOJHATE HEOOXOAMMBIE JIONOJHUTENIbHbIE

MOCTPOCHUS
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YMeHue onepupoBaTh IOHSATUSMHU: JIBKEHHE B  HPOCTPAHCTBE,
napauieNbHBI MEePeHOC, CUMMETpPUSl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OUs, NOA00HBIE (UTYpBI; yMEHHE
pacro3HaBaTh paBHbIE M MOJOOHBIE (UIYPBI, B TOM YHCIE B IPHUPOJE,
MICKYyCCTBE, apXUTEKTYpE; UCII0JIb30BATh T€OMETPUYECKIE OTHOIICHHS MTPU
pelIeHuH 3ajad; HaXOOUTh TI'€OMETPUYECKHE BEIWYMHBI (IUIMHA, YTOJI,
IUI0IIA b, 00BEM) IPU PEIICHUHU 3aJad U3 IPYTruX y4eOHBIX MPEIMETOB U
U3 pPEaJbHOW JKM3HU; yYMEHUE BBIYHCISATH T'EOMETPUYECKHE BEITMUNHBI
(mmHa, yroJy, IUIOMAAb, OO0BEM, IJIOMIAJh IMOBEPXHOCTH), HCIIOJIB3Ys
U3y4eHHble (HOPMYJIBI U METOJBI, B TOM YHCJE: IUIOLIAJb MOBEPXHOCTH
OUpaMUBI, MPU3MBI, KOHYCA, IMIMHApA, IUomans chepbl; 00bEM Kyoa,
OPSMOYTOJIBHOTO — TMapajulefienunena, MHUPAMUAbL, TPU3MBL, IMIIMHIPA,

KOHYCa, Il1apa; yMEHNE HaAXOJUTh OTHOILIIEHHE 00BEMOB MOAOOHBIX QUTYD
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VYmMmenue OIICpHUpPOBATh MOHATHAMU: MPAMOYIOJIbHAsd CUCTEMAa KOOpPAMWHAT,
BCKTOp, KOOpPAWHATHBI TOYKH, KOOPAWHATBHI BCEKTOpPA, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha 4YHUCIIO, PaA3JIOKCHUEC BCKTOpa II0 6a3I/Icy,
CKaJIIpPHOC IIPOU3BCACHUEC, BCKTOPHOC IIPOU3BCACHUC, YIOJ MCKIY
BCKTOpaMH; YMCHUC HCIIOJIb30BATb BeKTOprIﬁ u KOOpZ[HH&THI:Iﬁ MECTOL

AJiA pEIICHUS TCOMCTPUUCCKUX 3aaYd U 3a/la4d APYTUux y‘l€6HBIX npeaMeEToOB
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YMeHue BbIOUpaTh MOAXOMAIINNA METO JJIsl PEIICHMS 3a/1aui; TOHUMaHUE
3HAYMMOCTH MATEMaTUKH B HW3yYE€HUU NPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUH; YMEHHE pPAClNO3HABAaTh IMPOSBICHUE 3aKOHOB
MaTeMAaTUKH B UCKYCCTBE, YMEHUE NMPUBOJUTH MPUMEPHl MATEMATHUYECKUX

OTKPBITUH POCCUICKOW U MUPOBOM MaTeMaTU4€CKOW HAYKU




INEPEYEHD 9JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EID

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BeIUMCIEHUS
1.1 HatypanbHble u nensie uncia. [Ipu3Haky 1eMMMOCTH HEeTbIX YHCeT
12 Panonansupie  uymcna. OOBIKHOBEHHBIE W JCCATHYHBIE JApPOOH, MPOICHTHI,
' OeCKOHEUHBIE MTePUOANIECKUE IPOOH
13 ApudmeTrueckuil KOpeHb HaTypajbHOW creneHu. JleiicTBus ¢ apudmMeTnyecKkumMu
' KOPHSIMH HaTYpaJbHON CTENEHH
14 Crenenb ¢ 1einbiM noka3atesneM. CTeneHs ¢ palMoHaIbHBIM oKa3zaTenaeM. CBoiicTBa
' CTEIeHU
15 CuHyc, KOCHMHYC W TaHI€HC 4YHUCJIOBOrO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'eHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHUHBIE M HATYpaJbHBIE JIOTAPU(MBI
JelictBuTenpHbIe uKchaa. Apudmernueckue oOnepanud C  JICHCTBUTEIbHBIMU
1.7 yrcinaMu. [1puGmmkEHHbIC BRIYMCICHUS, TPABUIa OKPYTJICHUS, IPUKUJIKA U OIICHKa
pe3yJibTaTa BEIUUCICHUN
1.8 [IpeoGpasoBaHue BHIpaXKEHUI
1.9 KommuiekcHble uncia
2 VYpaBHEHHUSI U HEPABEHCTBA
2.1 Llenbie 1 1poOHO-paliMOHATBHBIE YPABHEHHS
2.2 HppanuoHanbHbie ypaBHEHUS
2.3 TpuroHomerpruyeckue ypaBHeHUs
2.4 [Toka3zaTenbHble U JorapudmMuyeckrue ypaBHEeHUS
2.5 [Tenbie u ApoOHO-paLIMOHAIbHBIE HEPAaBEHCTBA
2.6 HppanuoHanbHbIe HEPABEHCTBA
2.7 [Toka3zaTenbHble U JorapudmMuyecKue HepaBeHCTBa
2.8 TpuroHomerprueckue HepaBeHCTBA
2.9 CHcTeMBI U COBOKYITHOCTH YPaBHEHHUIT U HEPABCHCTB
2.10 VYpaBHEeHHUs, HEPABEHCTBA M CUCTEMBI C TapaMeTpamMHu
2.11 Marpuiia cucTeMbl JIMHEHHBIX ypaBHEHHA. ONpeeInTellb MaTPHIIBI
3 OyHKIIUY U TpapuKu




OyHkims, crnocodsl 3amanus ¢yHkuuu. ['paduk Qyaknwu. B3zaumHO oOpaTHBIC

31 ¢ynkuu. Yérapie 1 HeuéTHBIC QyHKIUU. [lepuoandeckue GyHKIUHA
Ob6nacTp ompeneneHus M MHOXKECTBO 3HaueHU ¢ynkuuu. Hymu dynkuumn.
39 [IpomexxyTku  3HAKOMOCTOSIHCTBA.  IIpOMEXYTKM  MOHOTOHHOCTH  (YHKIIHH.
' MaxkcumyMbl U MUHHMYMBI GyHkuuu. HauOosbliee M HauMeHbIIee 3Ha4YCHHE
(GYHKIIMM HA TPOMEXKYTKE
33 CrenenHass (QyHKUMsS € HaTypaJbHbIM M LeJIbIM Toka3areieM. EE cBoiictBa u
' rpacuk. CBoiicTBa U rpaduK KOpHS N-0i CTENEHH
3.4 Tpuronomerpuyueckue QyHKIHH, UX CBOWCTBA U rpauKu
3.5 ITokazaTenbHas u norapupmudeckas GyHKIMH, UX CBONCTBA U IpapUKu
36 Touku paspeiBa. AcuMnTOTHl TpadukoB GyHkumid. CBoiicTBa  (YHKIHH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/JaHUS MTOCIIEI0BATEIbHOCTEH
3.8 ApudmeTrueckas U reomeTpudeckas nporpeccuu. @opmyJia C0KHbBIX IPOLIEHTOB
4 Hauana maremaTtnueckoro aHanmsa
4.1 [TpousBoanas ¢pyHkiuu. [Ipon3BoaHbIC 2JIEMEHTAPHBIX (YHKIIUH
[IpumeHeHue MpPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIHH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxxieHrne HauOoJbIIero 1 HauMEHbIIEro 3HaueHusl QyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasHas. MuTerpa
5 MHoOXkecTBa U JIOTUKa
5.1 MHoxecTBO, onepaiuy HaJ MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTE 1 cTaTHCTHKA
6.1 OmnwucarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 Teomerpust
7.1 durypsl Ha MJIOCKOCTU
7.2 IIpsiMbIe ¥ MIITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena 1 MOBEPXHOCTH BpALLEHUS
7.5 KoopauHats!l 1 BEKTOPBI




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

['eomerpus, 10-11 kimaccel. YueOHuUK 17151 00111€00pa30BaTENbHBIX
yupexaeHuil: 6a3oBbiid U mpoduiibHbIN ypoBHU. ATanacsiH JI.C., Byry3oB
B.®., Kagomues C.b. u ngpyrue. U3narensctBo «IIpoceemenney.,2016
METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

- 3uB b.I'. 'eomerpusi: Aunaktuueckue matepuansl 1is 11 knacca/ b.I'. 3us,
B.M. Meiinep. — M.: IIpocsemenue, 2020

-3uB b. I'. 3agauu o reomerpuu 11 7—11 kiaccos/

-IMapeirun U.@., N'onyoeB B.M. @akynbTaTUBHBIN Kypce 10 MaTEMaTUKE
(10xnacc). — M.: [Ipocsemenue, 2009.

-lllapeirua U.®., N'ony6es B.M. @akynbTaTHBHBIN Kype 110 MaTeMaTHKE

(11xnacc). — M.: IIpocsemenue, 2009.
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