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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomerpusy» 6a30BOro ypoBHs AJsl 00ydaroUuxcs
10 —11 kmaccoB pa3pabortana Ha ocHOBe deneparbHOTO TOCYAapCTBEHHOIO 00pa30BaTEIBHOTO
CTaHaapTa cpeaHero oouiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUU,
OPeIbABISIEMBIX K MaTeMAaTUYeCKOMY OOpa30BaHUIO, U TPAJUIMKA POCCHHCKOTO OOpa30BaHMUS.
Peanuzamuss  mporpamMmbl  oOecrieuMBaeT — OBJIAJEHUE  KIIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
OOMIEKYJIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI IMYHOCTH 00YJaIOLTHXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00ycCJIOBIIeHa TMPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
00yuyeHMsI TeOMETPUH B HANpaBIECHUU JIMYHOCTHOTO Pa3BUTUSA oOyyaromuxcs, GOpMHpPOBAHUSA
(YHKIMOHATIHHONH MaTeMaTW4ecKOH TPAMOTHOCTH, HW3yYEHHs IPYTUX YYEOHBIX IUCLIUIUIVH.
Pa3zButne y oOydaroumuxcsi HpaBUJIBHBIX IPEICTABICHUH O CYIIHOCTH U IPOUCXOKIACHUU
TeOMETPUYECKUX aOCTpaKUMii, COOTHOIIECHUH PEaTbHOTO U UICATBHOI0, XapaKTepe OTPaKECHUs
MaTeMaTHYeCKOM HayKOH SIBIEHHH U MPOLIECCOB pPealbHOr0 MUpPA, MECTE FEOMETPUH B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOTO MOJCIMPOBAaHHMS B HAyYHOM IIO3HAHWM W B TIPAKTHKE
crocoOCTByeT (OPMHUPOBAHHIO HAyYHOIO MHPOBO33PEHUS YYAIIMXCsS, a TaKXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus sBisieTcst OJHMM K3 0a30BBIX INPEIMETOB HAa YpPOBHE CPEIHEro OOILero
o0pa3oBaHUs, TaK KaK OOECIeYMBAaeT BO3MOXKHOCTh HM3YYCHHs KaK IUCIUIUIMH €CTECTBEHHO-
Hay4HOUW HaIlpaBJIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOpMUpYyEMOe MpHU H3YyYECHHHM OOYYaroIMMHCS MOHATHHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIACHUH B XOJI€ peIICHUS
reOMETPUYECKUX 3a/lady, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPH pEIIeHUH 3a7ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca
(hU3MKH.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYHIECTBEHHYIO pOJb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpHeHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (QopMa OTpa)K€HUS OKPY’KaIOLIEro MHpa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO IpeoOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3zaMu 00bEAMHSIET pa3Hble BUAbI YUEOHON U TPYAOBOMH
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCcCHOHANIBHO Ba)KHBIX KauyecTB, MMO3TOMY aKTyalbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIINUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBUIHOCTH
00pa3HOr0 MBIIUIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K IPAaKTHYECKOH
NEeSITETHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llenb ocBOeHMsI MporpaMMbl yueOHOTo Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 0OecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NeWCTBUH, CTIETU(UIHBIX TEOMETPHUN, BO3SMOXXHOCTH YCIIEIITHOTO MPOI0JDKEHUST 00pa30BaHuUs 1O
CHELHATBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIAIHBIM HCIIOIB30BAaHUEM T'€OMETPUU.

[IporpamMa mo reoMeTpur Ha 0a30BOM YPOBHE NpEAHA3HAYEHA Ul OOYYarOLIMXCS
CpeIHEW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENbHBIX 3aTPyAHEHUI Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOHTH
o0Imye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
’KM3HHU B COBPEMEHHOM 0011ecTBe. KpoMe 3T0ro, OHM MMEIOT BO3MOXKHOCTh U3YyUUTh F€OMETPHUIO



Oonee ri1yO0KoO, eclii B JaJIbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKUX 3HAHUSAX B
npodeCcCHOHATBLHOMN 1eATETEHOCTH.

JlocTrkeHe el OCBOEHUS NPOrpaMMbl 00€CIIeYNBACTCS PELICHUEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTprun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJIbTyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOTOTPAHHUKAX M TeJaX BPALICHUA Kak o
BOXHEHMIINX MaTeMaTUUYECKUX MOJEINSX, T03BOJISIOUINX ONUCHIBaTh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KaIOLIETr0 MUPA;

e (opMupoBaHME YMEHMs paclO3HaBaTb Ha 4YEPTEXaxX, MOAEIAX U B PEaJbHOM MHUpE
MHOTOTPaHHUKU U Tejla BpalleHMUS,;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IIOCTPOCHHS Ha H300paKeHHIX
IPOCTPaHCTBEHHBIX (pUryp;

e (opMupOBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMHU IOHSTUSAMHU O MHOTOTPAHHUKAX U
TeNax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

e OBJIQJICHUE aJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aiad; (pOpPMHUpPOBAHUE yMEHUS
IOPOBOJIUTH  HECIIOKHBIE  JIOKAa3aTelbHbIE  pAacCy)KJCHMs B  XOJA€  pelICHUs
CTEPEOMETPUYECKHUX 3a/J1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKMX CIHOCOOHOCTEM  oOydarommumxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIEA0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBaHue (PYHKIMOHAIBHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKM3HEHHBIX CUTYAllUsIX W TPHU W3YYEHUHM JPYTHX Y4YeOHBIX TPEIMETOB,
NPOSIBIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, (OpMYyIMpOBaTh HX Ha S3bIKE
FeOMETpUM U  CO3[aBaTh TIE€OMETPHUYECKHE MOJIEIH, MPHUMEHATh OCBOEHHBIN
TFeOMETPUYECKU  ammapaT JUIsl peleHHs NpaKkTUKO-OPUEHTHPOBAHHBIX —3ajad,
MHTEPIPETUPOBATH U OLICHUBATh [TOJIyYEHHbIE PE3YJIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOYEHUE B KypC CTEPEOMETPUHU

B Hayaje ero M3ydyeHus 3ajad, pelIaeéMblX Ha YypOBHE WHTYUTHUBHOIO [IO3HAaHUA, U
ornpeneN€HHbIM 00pa3oM OpraHU30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET NPOTEKaHWE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3yUEHHUIO IIPEAMETA.

[Ipenmourenue OTHAETCS HATJIAJHO-KOHCTPYKTHBHOMY METOAY OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOU
JesTeNIbHOCTH. Pa3BuTHE MNPOCTPaHCTBEHHBIX MPEACTAaBICHUM y ywaluxcs B Kypce
CTEpEOMETPUH MPOBOJUTCA 3a CUET PELICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHNE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNS.

OcHoBHBIE coaepxaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 Kkiaccax:
«MHororpanHukny», «IIpsiMble U MIOCKOCTH B MpPOCTpaHCTBe», «Tena BpamieHus», « Bektopsl u
KOOpJMHATHI B IPOCTPAHCTBEY». POPMUPOBAHNE JTOTHUECKUX YMEHUH paCIPEeIAeTCsl HE TOJIbKO
[0 COAEp)KaTeNIbHBIM JUHHUSAM, HO W MO TrojaM oOydueHHs Ha YPOBHE CpEIHEero oOIlero
oOpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueit mporpaMMsl, pacipeIeIEHHBIM 10 To1aM 00yUYeHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4yTOObl ~ OBJAJCHHE T'C€OMETPUYECKUMH  TOHSATHSAMM W HABBIKAMU  OCYILECTBIISIIOCH
IIOCJIEI0BATEIBHO U IOCTYNATENbHO, C COONIIOJICHHMEM INPUHIMIA [PEEMCTBEHHOCTH, UYTOOBI



HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYI0 CUCTEMY I€OMETPHUUECKHX MPEICTaBICHUI 00yJaromumxcs,
pacmupsis u yriyomsist e€, 00pa3yst IpOYHbIE MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoauTCs 2 Yyaca B Heaemnto B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCero 3a JBa roaa ooydenwus - 102 yueOHBIX vaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, TpocTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnosiokeHue MpsIMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapAJIICIbHbIE U
CKpelmBampomuecss npsaMsle. llapamnenbHOCTh MNPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MMAPAUIETBHOCTh TPEX NPSIMBIX; MNApaUIEIbHOCTh
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YIOJI MEXKIy IPSIMBIMU B
npoctpancTBe.  [lapamienbHOCTh  IUIOCKOCTEH:  MapajuieNbHble  IUIOCKOCTH;  CBOMCTBa
napajuieNbHBIX IocKocTel. [IpocTeiimme mpocTpancTBEHHBIE (PUTYPBI Ha MIIOCKOCTH: TETPAdIP,
KyO, apajjieNienumnea; IoCTPOCHHE CEYCHUIA.

IlepneHquKyIIpHOCTH IPSAMOM M IUIOCKOCTH: IEPHEHIMKYJSIPHBIE IpsIMBIE B
MPOCTPAHCTBE, NpsIMble MapajuieJbHbIE M MNEPHEHIUKYJSPHbIE K IUIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTA HOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpAMOW NEepHeHAUKYISPHOU
IUIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOM M IIOCKOCTBIO; JBYTPaHHBIM YIOJI,
JUMHEUHBIN Yrojl ABYrpaHHOro yria. llepneHaukyiisp M HakJIOHHBIE: PACCTOSHHE OT TOYKHU JO
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHAuMKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IIockocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHuororpanHuKu

IlonsiTHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAHHHMKA, BBIIYKIbIE U
HEBBINTYKJIbIE MHOTOTPaHHMKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrojapHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsI IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayienenunesn, NpsAMOYTOIbHBIN MapajulelenuIe] U ero csoicrea. Ilupamuaa: n-yromapHas
nUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTh INHPaMHJBbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTHl MNpU3Mbl W nupamuzabl. [IpaBunbHbIE
MHOTOI'PAHHUKHU: TIOHSATHE IPAaBUIBHOTO MHOIOIPAHHUKA; MPABWIbHAS IPU3Ma W IpaBUIIbHAsS
nUpaMu/a; MpaBUWIbHAs TPEYToJibHAs MUPaMUAa U MPaBUIIbHBIA TeTpasp; Ky0. IlpeacraBienne
O TMpaBWIbHBIX MHOTOTPaHHMKAX: OKTajap, JoJeKa’aAp U ukocadap. CedeHus OpuU3Mbl U
MUpPaMUIBL.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPAMOH, IUIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMuax, NapauieenuIe1aX, IpaBuIbHbBIX MHOTOTPaHHUKAX.

Brruucienne 351eMEeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOiM
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TpsMO mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NpaBWIbHON NMUpaMuibl, TEOpeMa O IUIOMAAM yced€HHoM mnupamuabl. [lonstue o6 oOBEMe.
O0bEM upamMuIbl, MIPU3IMBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOMAIIMU TOBEPXHOCTEH,
00BbEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpanieHus

[{wimHapuYecKass IMOBEPXHOCTh, 00pasymoliue IIMHAPUYECKOM TOBEPXHOCTH, OCh
LWIMHAPUYECKON MOBepXHOCTH. L{MnnHap: ocHOBaHUS U GOKOBas MOBEPXHOCTh, 00Opa3yomas u
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.



Konnueckass moBepXHOCTb, 0Opa3ylolMe KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepUIMHA, 00pa3ymoomas W OCh; IJIONIAIb
OOKOBOW M IOJHON MOBEPXHOCTH. YCEU€HHBIH KOHYC: 00pa3yrolliue M BBICOTA; OCHOBaHMS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: ueHtp, paaumyc, AMaMmeTp; IUIOIIA[b IOBEPXHOCTH cdepnl. Bzaumuoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka IMHApa U KOHYyca.

KomOuHanuu Tten BpalieHWs U MHOTOTPaHHMKOB. MHOIOTpaHHHK, ONHCAHHBIA OKOJIO
cdepsl; chepa, BIMCAHHAs B MHOTOTPAHHUK, WJIU TEJIO BPAIIECHUS.

[Tonsitne 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00BEMe
IpSAMOYTOJIBHOTO Napajienenunena u ciaeactsus u3 Heé. O0bEM LmmMHApa, KoHyca. O0bEM
nrapa ¥ riomasib cepsl.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOLAJIMU ITOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Ceuennss uMAMHIpa (MApalieIbHO U MEPHEeHAMKYJSPHO OCH), CEYeHHMs KOHyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILIUHY ), CEUECHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty U B mpocTpancTBe. Cl0KeHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1Mo TpEM HEKOMIUIaHApHBIM BekTopaMm. IlpaBuio
napajuienenunena. Pemenue 3aiay, CBSI3aHHBIX ¢ IPUMEHEHUEM MIPaBUII IEHCTBUM C BEKTOPAMHU.
[IpsmoyronbHas cucteMa KoopAMHAT B mpocTpaHcTtBe. KoopaumnaTtsl Bektopa. Ilpocreiiiune
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalspHOE NpPOU3BEICHHE BEKTOPOB.
Bbruuciienue yrimoB Mexay OpsSMBIMH M IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIH METOA IpH
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATbBI

JluyHOCTHBIE PE3yNbTaTHl OCBOCHHUSI IPOrpaMMbl ydeOHOro mpeamera «MaTtemaTuka»
XapaKTepU3YIOTCS:

I'paxnanckoe BOCIUTAHKE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromierocss Kak akKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMATHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBIEHUH, MpOIEeAyp TIpakJaHCKOTO oOliecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAIHHBIMH WHCTHTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

IlaTpuoTHyeckoe BOCIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPpa)KAAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOAINIEMY POCCHUCKOH MAaTEMAaTHKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHIKCHUSM
POCCHUHCKMX MaTeMaTUKOB M POCCUKMCKONW MaTeMaTU4YeCKOW MIKOJbI, K HCIOJIB30BAHUIO ITHUX
TOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cPepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoja; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTHKEHUI HAyKH M JIEATEIBHOCTHIO YUYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOCHUE
YCTOWYIMBOTO Oy TIyIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

OCTETHYECKUM  OTHONICHHWEM K  MHpPY, BKJIIOYAas JCTETUKY  MaTeMaTHYCeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUN, PaCCyX JACHUN; BOCIPUUMUYHUBOCTHIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHKE:

c()OPMHUPOBAHHOCTRIO YMEHHUS TPHMEHATh MaTeMaTHYeCKHEe 3HAaHUS B HMHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PETyJsIpHAs (Qu3nuecKas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHOU
JeSATeTbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAHHUEM IIEHHOCTH TPYAOTIOOUS;, MHTEPECOM K Pa3IMUYHBIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKOMy OOpa3OBaHUIO U
caM0OOpa30BaHMI0 HAa TPOTSHKEHWU BCEH JKU3HHU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B
pEIIeHNN IPAKTHYECKUX 3a/1a4 MAaTeMaTUYECKOW HAITPaBICHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIUSHUS COLUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHE TPUPOJHONW W COIMAIBHOW Cpeabl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa JKOJOTHMUECKUX MpoOJieM; OpUEHTalWe Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN Uil pelieHusl 3a7ad B 00JIacTU OKpY’Kalouleil cpelpl, MIaHUPOBaHUS
MOCTYIKOB M OIEHKH WX BO3MOXHBIX IMOCIIEICTBUHN Il OKPYKAIOIICH CPEIbI.

LleHHOCTH HAYYHOT'O MO3HAHMSA:

c(OPMUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOHN MPAKTUKH, TOHHUMaHUEM MaTeMaTUYeCKOW HayKu Kak cgepbl
YeIIOBEUYECKON JEeSITeIbHOCTH, ITAlOB €€ Pa3BUTHUSL U 3HAYMMOCTH JJI Pa3BUTHUS [TUBUIIH3AIUH;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKH U MaTeMaTU4ecKOM KyJIbTYpOW KaK CpPEACTBOM IO3HAHUS



MHpPa; TOTOBHOCTBIO OCYHICCTBIATE MPOCKTHYHO MW HCCICAOBATCIIBCKYIO JOCATCIBHOCTDH
WHIUBUIYAJIBHO U B I'PYIIIIC.

METANPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaTbl OCBOSHUS IPOrpaMMbl yueOHOTo npeamera «MaTemarukay
XapaKTepU3yIOTCSl ~ OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANILHLIMU ~ KOMMYHUKAMUBHBIMU — OCliCMBUAMY, — YHUBEPCANbHLIMU — pPecyIsimUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YyUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaowe20 Mupd;
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

Ba3oBble j1oruveckue aeicTBUA:

® BBUIBISITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIIEHUH MEXIY MOHATUAMH; (HOPMYIHUPOBATH OMpEIENICHUs TMOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 00001IeHUs
U CpaBHEHUS, KPUTEPUU MPOBOIMMOTO aHATU3a;

® BOCIPHHHMATbH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IINE; YCIOBHBIC;

® BBIIBIIITH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUHS B (haKTax,
JNAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; IpEAjiaratb KPUTEPHH [JS BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

e JenaTh BHIBOZBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AETYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTpAHUBATh aAPTryMEHTAIMIO, TPUBOAUTH TIPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOIbI;

e BbpIOMpaTh CrMOCOO pemieHuss y4eOHOM 3ahauM (CpaBHUBATh HECKOJBKO BAapHaHTOB
peteHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITETIbHO BBIJCICHHBIX
KPUTEPHEB).

ba3zoBble uccienoBarejbckne 1eHCTBUA:

® UCIOJB30BATh  BOMPOCHl  KAaK  HCCIEAOBATENLCKUH  WHCTPYMEHT  TO3HAHUS;
dbopMyIIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpEUHE, MPoOIeMy, yCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATh CBOIO IO3UILHUIO,
MHEHHE;

® TPOBOJIUTH CAMOCTOSITENIFHO CIUIAHWPOBAHHBIA AOKCIEPUMEHT, HCCIEAOBAaHUE TI0
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCcKOro OOBEeKTa, SBJIEHHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXIy 00bEeKTaMU, SIBICHUSIMHU, TIPOIIECCAMU;

® CaMOCTOATENHHO (OpMyJIHMpOBaThH OOOOIIEHUS W BBIBOJALI 1O  pe3yjbTaTaM
NPOBEIEHHOTO HAOJIOJICHNS, UCCIIEAOBAaHM, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIIIECHMIA;

® TIPOTHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH TIPEITIOIO0KECHHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

PabGora ¢ undopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Uil OTBETa Ha BOMPOC U
JUTSL pEIICHUS 3a1a9H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIMYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEMATHU3UPOBATh U HMHTEPIPETHUPOBATh MH(GOPMAIUIO PA3IUYHBIX BUAOB U (QOpM
IpEeCTaBIICHHUS;



2)

CTPYKTYpHUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pasiM4HbIX (opmax,
WILTIOCTPUPOBATH IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

Yhusepcanvuvie KoMMyHuKamuenwie oeticmsus, obecneuusarom c@hopmupo8anHoCmsy

COYUANBHBIX HABLIKOS 00YUAIOWUXCHL.
Oomenune:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKJIECHHUS B COOTBETCTBUU C YCJIOBUSMH U LEISIMU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
IIICBMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHUS 110 XOAY peLleHUs 3aa4i, KOMMEHTHPOBATh
IIOJIyYEHHBIN PE3yJIbTaT;

B X0JIe 00CYKJIeHHsI 33/1aBaTh BOMPOCHI 0 CYLIECTBY 00CYKAaeMOi TeMbl, IPOOIEMBI,
pemaemMoi  3aj1adyd, BBICKA3bIBaTh HJIEH, HALEJIEHHbIE HA IIOMCK PpELICHUs;
COINOCTABJIATh CBOU CYXKIEHUS C CYXICHMSAMHM JPYIMX YYacTHUKOB JHUAJIOra,
00Hapy’KMBaTh PA3IMUME U CXOJCTBO MO3UIHNI; B KOPPEKTHOH opme PopMyInpoBaTh
pa3HOIIacHsl, CBOM BO3PAKEHUS;

IIPEJICTABIISITh PE3yNbTAThl PELICHUs 3a/1aui, SKCIIEPUMEHTA, UCCIEN0BaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Y4YETOM 3ajad Mpe3eHTalUu U
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBO:

MOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIBHOW pabOTHI
OpU pelleHWH Y4YeOHBIX 3a]ad; MNPUHUMATh [Eeldb COBMECTHOW JEsITeNbHOCTH,
MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboOTHI, pachpenensiTh BHUIBI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpolecC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHUSI, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMB» U WHBIE); BBIMOJIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OLICHUBATh Ka4€CTBO CBOETO BKJIa/ia B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHUPOBAHHBIM YUaCTHUKAMU B3aMMOJCHCTBHSL.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue cCmvlClo8blx
YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCTIU.
Camoopranusaunus:

COCTaBJISITh TUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelieHus ¢ y4éTomM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEPIIAEMbBIX
JEeMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pE3yJbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjibTaTa pElIeHUs MaTeMaTHuecKOi
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEILIEHUU 3a]a4M, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAMJIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBHE pE3yJlbTaTa LEIM W YCJIOBUSAM, OOBACHATH NPHUYUHBI
JOCTHKEHUS WJIM HEIOCTHXKEHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC



OnepupoBaTh NOHATUAMH: TOUKA, NPsAMasi, INIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPU PEIICHUH I€OMETPHUYECKHUX
3a1ad.

OnepupoBaThb MNOHATHUSMU: NAPaUIEILHOCTh M MNEPHIEHIUKYJIAPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIA yroj, TpaHW JABYTPAHHOTO Yyria, pedpo
JIBYI'PAHHOIO yIJIa; JUHEHHBIN YroJl ABYIPaHHOIO yIia; I'palyCHas Mepa IBYTPaHHOIO yIJIa.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIbIA W HEBBIMYKIbII MHOTOIpaHHUK,
9JICMCHTBI MHOI'OI'PAaHHUKA, HpaBI/IHBHBIf/’I MHOTI'OT'paHHUK.

Pacnio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHHUKOB (MHMpaMua; MpU3Ma, MPSMOYTOJIbHBIN
napajuiejenumnes, Kyo).

KnaccuduupoBaT MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA s KiacCU(UKALUU
(BI)IHYKJ'IBIe U HCBBIIIYKJIBIC MHOTOTpaHHHMKH, IIPAaBUJIbHBIC MHOTOTPAaHHUKH; IIPSIMBIC U
HAKJIOHHBIE IPU3MBI, TapalIeIeIUIIEeIbI).

OHGpI/IpOBaTI) IMOHATHUAMU: CEKYyIllad IMJIOCKOCTh, CCHCHHUEC MHOT'OI'PAHHHUKOB.

OOBSICHATH NPUHIIMITBI TOCTPOSHUS CEUEHUH, UCTIONIb3YsI METOJI CIIEIOB.

CTpOI/ITB CCUCHUA MHOI'OI'PaHHHUKOB METOAOM CJICAOB, BBIIIOJJHATH (BI)IHOCHI)IC) IIJIOCKHE
YEepPTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHHU3Y.

Pemratn 3aga4u Ha HaxXOXIACHUC TICOMCTPHUYCCKUX BCJIHMYUH II0 06pa311aM HJIn
IropuT™MaM, MPUMEHSS HU3BECTHBIE AHATUTHUYECKHE METOJbl TMPU PEUICHHH CTaHIapTHBIX
MAaTEMATUYCCKHUX 3aa4 HaA BBIYHUCIICHUC paCCTOﬂHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH OO0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TPSIMBIMHU.

Pemratn 3aa4u Ha HaxXOXIACHUC TCOMCTPHUYCCKUX BCJIWYHUH II0 o6pa3uaM 1501050
aNropuT™MaM, NPUMEHSS HU3BECTHBIE AaHATUTHUYECKHE METOJbl TMPHU PEUICHHH CTaHIapTHBIX
MAaTCMAaTUYCCKUX 3aJa4 Ha BBIYUCIICHHUE YTJIOB MCKAY CKPCIIHMBAIOIIUMHUCA IMPAMBIMU, MCKIAY
MPSIMOY U TIIOCKOCTHIO, MEXIY TUIOCKOCTSIMH, TBYTPAHHBIX YTIIOB.

Beruucasate 00bEMBI U TIJIOMIAIN TTOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPAMU/IA) C
npuMeHeHHeM (OpMYJ; BBIUUCISATH COOTHOIIEGHUS MEXIy IUIOMAASMH TOBEPXHOCTEH,
00BbEMaMH TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHITUSIMHU: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh U IIOCKOCTh
CUMMETPUU; LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYpHI.

W3Bnekatb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIIMIO O TMPOCTPAHCTBEHHBIX
reOMEeTpPUUECKUX UTypax, MPEACTaBIEHHYIO Ha YepTexaxX U pUCYHKaX.

[IpumensTb reoMmerpuueckue (HakThl OIS PEHICHUS CTePEOMETPUYECKHX — 3ajad,
MIPEJITOJIATAFOIINX HECKOJBKO IIIarOB PENICHUS, €CITM YCIIOBUS MPUMEHEHHUS 3aJIaHbl B SBHOH
dopme.

[IpuMeHATh TpocTellne NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3aa4.

IIpuBoauTe mpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJE M IKHU3HH,
pacro3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIy4eHHBIE 3HAHMS HA NPAKTUKE: aHAJIU3UPOBATh PEATBHBIE CUTyallud M
MNPUMCHATH HN3YYCHHBIC IIOHATUA B nmponecce IIONCKa peUICHNA MaTeMaTN4YCCKN
chopMyIUpOBaHHON MPOOJIEMBbl, MOAECIUPOBATH pPEaJbHbIE CUTYyallMd Ha S3bIKE TE€OMETpHH,
HCCICAO0BAaTh NMOCTPOCHHBIC MOJCIIN C HCIIOJIB30BAHHUCM I'COMCTPUUCCKUX HOHATUH U TCOPEM,
anmnapara anredphbl; peniath NpakTHYecKue 3aauu, CBI3aHHbIE C HAX0XKACHUEM FeOMETPHUECKHUX
BCIIMYHH.

11 KUIIACC



OnepupoBatb MOHSTUAMU: LWIMHpUYECKas IIOBEPXHOCTb, oOpa3yromiue
LWIMHAPUYECKON TOBEPXHOCTHU; LIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yrole KOHNIeCKOH
MOBEPXHOCTH, KOHYC; chepruiecKas HOBEPXHOCTb.

PacnozHaBaTh Tena BpaueHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHHS TEJI BPALCHHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BbICOTA CETMEHTA;
LIapOBOM CJIOM, OCHOBAHHUE 1LIAPOBOTO CJIOSI, BBICOTA LIAPOBOTO CJIOS; LIAPOBOM CEKTOP.

Bbruuciate 00bEMBI M IUIOIAAM IOBEPXHOCTEH Ted BpallleHUs,, F€OMETPUUYECKUX Tel C
npUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M ONMCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAs B MHOTOTPAHHUK HITM TEJIO BPAIICHUSI.

BbIUuCIIATE COOTHOLICHUS MEXIY IUIOIAASMU IOBEPXHOCTEH M 0ObEMamMM MOJIOOHBIX
TelL

N300paxkaTh n3ydaemble (QUIypbl OT PYKH M C NPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IPOCTBHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPALICHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BbIBATH MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTEeKaX U PUCYHKAX.

OnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATE A€WCTBUS CIOXKEHHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKEHHUSI BEKTOpA
Ha YUCI0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICAIIE A,

OnepupoBaTb MOHATUSAMHU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrojl MEXKIY BEKTOpaMH, CKaJspHOE
IIPOU3BENICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxoauts cymMmmy BEKTOpOB M IPOM3BEIEHUE BEKTOpA HA YMCIIO, YTOJI MEXYy BEKTOpamH,
CKaJISIPHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHUS CTEPEOMETPUUYECKUX — 3ajad,
MPEJIOoJIaratoliuX HECKOJBbKO IIaroB PEUICHMs, €CIU YCIOBUS NPUMEHEHHS 3aJlaHbl B SIBHOU
dopme.

Pemarts mpocreiiye reomMmeTpuyeckue 3a1a4yl Ha MPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
METO/a.

Pemarp 3agaum Ha J0Ka3aTelbCTBO MaTeMAaTHMYECKUX OTHOIIEHWH U HaXOXJICHHE
reOMETPUUECKUX BEJIMYMH MO 00pa3laM WM alropuTMaM, MPUMEHSS W3BECTHBIE METOIbI MPH
pEIIeHNH CTaHIaPTHBIX MaTEMaTHUECKHX 3aj1ay.

ITpuMeHATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA M JIIEKTPOHHO-KOMMYHMKAI[MOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3aau.

ITpuBoauTe, NpHUMEpPHl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE M KU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpuMeHATh TOJYYEHHBIE 3HAHWS HA IMPAaKTHKE: aHAJIM3UPOBATh peallbHble CUTYalluH MU
OPUMEHATh  WM3YYEHHbIE IOHATHUA B  IpOlLECCE IOMCKA  PEIIEHUs  MaTeMaTHYeCKH
chopMyIHpPOBaHHOW MPOOIEMbI, MOACTUPOBATh pPEATbHbIE CHTyallUd Ha S3bIKE T'€OMETPHH,
UCCIIEI0OBaTh MOCTPOEHHBIE MOJEIN C HMCIIOJIb30BAHUEM I€OMETPUYECKHUX MOHATHH U TEOpeM,
anmapara anreOpbl; penaTh NPakKTUIECKUE 3aaui, CBI3aHHbIE C HAXOXKICHUEM IeOMETPUYECKIX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KITIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpamMMbl Bcero O;Tpo‘ﬂbm’le p6aKanec1me o0pa3oBaTtejibHbIE
padoTbI padoTbI pecypeb
bubmuorexa [JOK
! Brezetine B cTepeomeTpHio 10 https://m.edS(IJlo.ru/lc209e37
2 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 Bbu6mmotreka [JOK
[MapaienbHOCTh IPSIMBIX M IFIOCKOCTEM https://m.edsoo.ru/1c209e37
3 [lepnieHAUKYIIAPHOCTD NPSIMBIX U 12 bubnnorexa [JOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 ll’?tptlgg'?/(r)]:eelijasc]i)ol‘ﬁ/lCZ 09037
bubnunoreka LIOK
° MrororpanHuiH 1 . https://m.edsoo.ru/1c209e37
" bubmuoreka [{OK
6 OOBEMBI MHOTOTPaHHHKOR ; ! https://m.edsc]i).ru/1c209e37
bubmmoteka IIOK
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1 https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

11 KJIACC

KoJsmyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHuUe pa3ieioB H TeM (nuudposbie)
Ne n/mm Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 0Bpa30BATETBHBIE
padoThl padoThI pecypesI
bubmuorexa [JOK
1 Tena ppatienus 12 https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
2 OObEmb Ten > . https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
3 BekTopsl 1 KOOPIMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpEHME, 0000IICHNE, 7 1 bu6mmoreka [IOK
crucTEMaTH3aIs 3HAHUI https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne KoJsimyecTBo 4yacoB Jlara JIeKTPOHHBbIE HU(POBHIE
N Tema ypoka o0pa3oBaTeJbLHbIC
/i yp Beero Kontposbusie IIpakTHnueckue wysenus P
padoThI padoThbI pecypcbl
OCHOBHBIE TOHATHS CTEPEOMETPHUU:
TOYKA, IpsiMasi, TNIOCKOCTb,
npoctpadcTso. [IpaBuia
1 1/1506 E)KGHI/ISI Hapnc HKaXx: 1 Bubmzorexa HOK
P PHCYHKAX. https://m.edsoo.ru/aecc77cd
HU300pakeHHS TUIOCKOCTEH,
napauieIbHbIX MPSMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka
[MousgaTus: nepecekaronmecs
2 [UIOCKOCTH Hpe eceKaIH; necs 1 Bubmorexa HOK
> 11Cp m https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IIOCKOCTh
[MousgaTus: nepecekaronmecs
3 [UIOCKOCTH Hpe eceKaIH; necs 1 Bubmorexa HOK
> 11ep m https://m.edsoo.ru/db685e73
npsiMasi U MI0CKOCTh
3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOTPaHHUKOB Ha bubnmorexa LIOK
4 1 ]
PHCYHKaX, Ha MPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTekax
HauanbHble cBegeHUS 0 KyOe U
5 OUPaAMULE, UX §3Bé TKI/IﬁMO enu 1 Bubmiorexa LIOK
PaMHJIE, X P P ST https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
HauanbHble cBegeHUs 0 KyOe U
6 MUpaMUIE, UX §3Bé TKI/IZ/IIMO el 1 bubmmorexa LJOK
PaMHIC, UX p P JICITH. https://m.edso0.ru/3d8ffd32
CeueHust MHOTOTPAHHUKOB
TTousiTrie 00 aKCHOMATHYECKOM
7 MMOCTPOEHUH CTEPEOMETPHHU: 1 bubnuotexa [JOK

AKCUOMBI CTCPCOMCTPUU U
CIICACTBHUA U3 HUX

https://m.edsoo.ru/0ccbcéfe



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTECPEOMETPHU:

bub6nmoreka [IOK

napaajaCJIbHbIC IJIOCKOCTU

8 AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/239c8cb4
CJIEAICTBUS U3 HUX
[TonsATHE 006 aKCHOMAaTHYECKOM
9 MIOCTPOEHUHU CTEPEOMETPHHU: bubmmoreka [JOK
AKCHOMBI CTEPEOMETPUH H https://m.edso0.ru/65c¢6b106
CJIEJICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM
10 HOCTPOCHUU CTEPEOMETPHUU: bubnuoreka [IOK
AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/258fc245
CJICZICTBUS U3 HUX
B3anmMHoe pacronioskeHue npsMbIxX
11 B IIPOCTPAHCTBE: MEPECEKAIOIUECs, Bbu6mmoteka [JOK
napajie/ibHbIe U CKPEIIUBAIOIIHECS https://m.edso0.ru/1a2520f6
npsIMbIe
[TapamienbHOCTE NPSAMBIX U
p | mecets oo B LOK
https://m.edsoo.ru/93ad36b3
IPOCTPAHCTBE; NapaIeIbHOCTD
TPEX NMPAMBIX
[TapamienpHOCTD MPSMBIX U
13 IIJIOCKOCTEN B IPOCTPAHCTBE:! bubmmnorexka HOK
[MapamiensHOCTD IPSIMOH U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYrael ¢ coHanpaBI€HHBIMU bubmuorexa [IOK
CTOpOHAMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsiMbIMU B bubnmnoreka [JOK
POCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMU B bubnuoteka [JOK
IPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEMN: bubmuoteka [IOK

https://m.edsoo.ru/2e18f255



https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
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CaolicTBa napamieabHbIX

bubnunoreka LIOK

18 IJIOCKOCTEN https://m.edsoo.ru/e504d656
o | Dotme e B 10K
: ’ https://m.edso0.ru/4a28dc02
Ky0, mapaJuiesIeuIe 1
20 [Toctpoenue ceuenuit bubmmorexa LIOK
https://m.edsoo.ru/1d434d0f
. bubnunoreka LIOK
21 Hoctpoenne cetiennit https://m.edsoo.ru/ec26fe5d
KonrponbHas pabora no reme
29 "IIpsiMbIe U TITIOCKOCTH B Bu6moteka [JOK
npocrpancTse. [lapamieabHOCTh https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEHN"
23 moexoent nepenympII® Bubmoera LIOK
) https://m.edsoo.ru/b19f6a5d
psIMbI€ B IPOCTPAHCTBE
24 [IpsimMble mapanienbHble U bubnnorexa [JOK
HEePICHIUKYJISPHBIC K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHble U bubmmnoreka HOK
NEPIEHIUKYJIIPHBIE K MJIOCKOCTH https://m.edsoo.ru/ba545966
26 IIpu3Hak nepneHauKyJISpHOCTH bubmuoreka [IOK
IPSIMOM | TUTIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepnesauKyIsIpHOCTH bubmmnoreka HOK
IpsSIMOH M TUTIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o npsimoit bubmmnorexka HOK
NEPIEHIUKYJIIPHOH IIOCKOCTH https://m.edso0.ru/635¢5087
29 TeopeMa o npsmoit bubmuoreka [IOK
HEePICHIMKYJISIPHON TUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bu6muoreka [JOK
MEPIEeHIUKYISIPHOM MIOCKOCTH https://m.edsoo.ru/7d18834b
31 [IeprieHqUKyISp ¥ HAKIIOHHBIE! bubmuoteka [IOK

PACCTOAHUEC OT TOYKHU 0

https://m.edso0.ru/33c477d3



https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
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https://m.edsoo.ru/33c477d3

IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM
JI0 IIJIOCKOCTH

[leprieHauKyIsIp U HAKIIOHHBIE:

32 paccrostHue OT TOYKHU 10 Bu6muoteka [JOK
IUIOCKOCTH, PACCTOSIHHE OT MPSAMOM https://m.edsoo.ru/66fefadd
JI0 IIJIOCKOCTH
[lepnenuKyIsip U HaKJIOHHBIE:
33 paccTOssHUE OT TOYKH J0 bu6nmmoreka [IOK
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOMA https://m.edsoo.ru/a5b7b8e3
JI0 IIJIOCKOCTHU
[lepnieHIUKYISIp ¥ HAKIIOHHBIE:
34 paccrostHue OT TOYKHU 10 Bu6moteka [JOK
IUIOCKOCTH, PACCTOSIHHE OT IPSAMO https://m.edsoo.ru/dbee22bc
JI0 IIJIOCKOCTHU
35 VYrbl B IPOCTPAHCTBE: YIOJl MEXIY Bbu6mmoteka [JOK
IPSIMO# M TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl Bbu6mmoteka [JOK
JIBYTPaHHOIO yIJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ1, TUHEHHBIN YIoJl bubmuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
w | Ao, mo Bumorera LOK
. https://m.edsoo.ru/ec3e2da3
JIBYX IUIOCKOCTEH
w | Ao mor Bumorera LOK
. https://m.edsoo.ru/ed9e2a8e
JIBYX IUIOCKOCTEH
o | Ao, mocer Bumorera LOK
o https://m.edsoo.ru/ba75dc57
JIBYX TJIOCKOCTEH
41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX bubmmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX nepneHAUKyIsIpax bubmuoreka [JOK



https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc

https://m.edso0.ru/52188a7d

bubnunorexa LIOK

43 Teopema o TpEx neprieH MKy 1pax https://m.edso0.ru/9f246736
KonrtponbHas pabora no remam

44 "IlepneH IUKYISIPHOCTD MPSIMBIX U Bu6muoteka [JOK
wiockocteit" u "Vribl MeXIy https://m.edso0.ru/5h971ef3
IPSIMBIMU U TIOCKOCTSIMH"
IToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI Bubnmorexa [IOK

45 MHOTOTPAITHICA, BRINYITIBIC 1 https://m.edsoo.ru/2d24e873
HEBBITYKJIbIE MHOI'OI'PaHHUKH;
pa3BEpPTKa MHOTOTPaHHUKA
[Ipusma: N-yronpHas npu3ma; rpaHu

16 Y OCHOBaHUS MPU3MBIL; IpsMasi U bubnuoreka [IOK
HaKJIOHHAsI [TPU3MbI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
HIOJIHAsI TIOBEPXHOCTh IPU3MBbI

47 [Tapamienenunen, IpsIMOYroJIbHBIN Bbu6mmoteka [JOK
napaJuIe/ICIIIe] ¥ €ro CBONCTBA https://m.edso0.ru/8a7be683
[Tupamupa: N-yroapHas mupaMuia,
IpaHy U OCHOBAHHE TTMPAMHU/IBL;

48 OOKOBast U MOJTHAsI TOBEPXHOCTh E&g:ﬁ;ﬁ?ii?ﬁlfblc 4035
NUpPaMU/IbI; IPaBHIIbHAS 1
yceu€HHas MMpamuia
[TpaBuIbHBIE MHOTOTPAHHUKU:
MIOHSTHE TTPABHILHOTO

49 MHOT'OT'paHHMKA; TPaBUIIbHAS bubmuoreka [IOK
npu3Ma U MpaBUIbHAS TUPAMUJIA; https://m.edso00.ru/074c8865
NpaBUJIbHAS TPEYTOJbHAs MUpaMua
U TIPaBUJILHBINA TETPadap; KyO
IIpencraBienne 0 NpaBUIbHBIX

50 Mll:oilorpaHHHKax: OiTaZ)I[p bubmmorexa [IOK

’ https://m.edsoo.ru/a0fdd5Sbf

JOJICKAdIPp U MKOCAIP.

51 CuMMeTpHs B IPOCTPAHCTBE:! bubmuoteka [IOK



https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
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https://m.edsoo.ru/fb1cd0a5
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CUMMETpPHSL OTHOCUTEJIBHO TOUKH,
MPSAMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B MUPAMU/JIAX,
napajuieienuneaax, mpaBuIbHbIX
MHOTOIPAaHHHUKAX

https://m.edsoo.ru/b9e777d9

Brluncienue d1eMeHTOB

bubnunorexa LIOK

52 MHOTOIPAHHHKOB: PEOpa, https://m.edsoo.ru/6cdbecef
JAuaroHaliv, yrjibl
[Tnomans 60KOBOI MOBEPXHOCTH U
53 mpuswsl, miomans ocnosai Bubmorexa LIOK
p > TIOTHAIL ’ https://m.edsoo.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOM TIPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
5 mmpaviuu, Teopewa o miomaK Bubmorexa LIOK
PaMHIBL, TEOp nottann | https://m.edso0.ru/5603e30b
OOKOBOI TOBEPXHOCTH YCEUEHHOM
IMUpaMuabl
55 KonrtponbHas padora no reme bubmuoteka [IOK
"MHOrorpaHHUKH" https://m.edso0.ru/a95f5c04
.. bubmuorexka [JOK
56 Homsrue 06 0bneme https://m.edsoo.ru/7ad0020b
. bubmuoreka [IOK
S7 OOBEM nupamup: https://m.eds00.ru/235171b3
N bubnuoreka [IOK
58 OOBEM nupamup: https://m.edsoo.ru/f47dfefd
. bubnmorexa LIOK
59 OOBEM nipamup: https://m.edso00.ru/79¢10312
" bubnuotexa [JOK
60 OOBEM nupamup: https://m.edsoo.ru/2faadc3f
61 OO0BEM TTPU3MBI bubmmorexa HOK

https://m.edso0.ru/79853608



https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
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bubnunoreka LIOK

62 R . https://m.edsoo.ru/1e053890
N bu6nmmoreka [IOK

63 O0BEM mpu3MEI . https://m.edsoo.ru/482d3f51

64 KonTtponpHast pabora o Teme 1 Bu6muoteka [JOK
"O0BEMBI MHOTOI'PAaHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHmE, 0600IIEHNE

65 CUCTEMAaTH3alLMs 3HAHUH. 1 bubnuorexa [IOK
[ToctpocHue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTPAHHHUKE
[ToBTOpeHue, 0600MIICHNE
cUcTeMaTH3aIlHs 3HaHUH.
Brraucnienue pacCTOSTHHIA: MEXITy Buborexa LIOK

66 JIBYMA TOHKAMH, OT TOHKH 10 1 https://m.edso0.ru/f7792ba9
MPSIMO#, OT TOYKH /10 TUIOCKOCTH, — '
MEXY CKPEIIUBAFOIIUMUCS
PSIMBIMH

67 HToroBast KOHTpOJIbHAsA paboTa 1 ﬁtptlgsj,j'l;l/(r)rTleeI:jasc];E)Ol’IlJ{/b9 146bc0
[ToBTOpenue, 06001IIEHNE
CUCTeMaTH3aIlHs 3HAaHUH.
Brraucnenue yrios: Mexay BuGmmotexa LIOK

68 CKPCITIMBAIOTIMMACA HPAMBING, . https://m.edso0.ru/56765e8b
MEX]ly MPSMOI U MJIOCKOCTBIO, — '
JBYTPAHHBIX YTIIOB, YTIIOB MEXKTY
TUTIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KoanuecTBo 4acoB

DJIeKTpPOHHbIe U} pPOBbIE

Ne Tema ypoka KoHT Jata 0
w/n Beero poabHbie  IIpakTuyeckue wayenus oOpa3oBaTe/IbHbIC
padoThbI padoThbI pecypcnl
U 11ap: 1eH "
1 z([:p(lbaii)ean' nilzm?:z[:%ogi?)xif)’ﬂn 1 Bubmzorexa HOK
’ https://m.edsoo.ru/0341bc2b

chepsl

B3aumuoe pacmonoxenue chepsl

9 U TUIOCKOCTH;, KacaTeabHas 1 bubnnorexa [JOK
IUIOCKOCTH K cepe; TIomap https://m.edsoo.ru/bed12a43
chepnl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnorexa [JOK
wiockoctd. CeueHus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapuyeckas MOBEPXHOCTb,

4 00pasyrome MUINHIPUIECKOM 1 bubmmoreka [JOK
IIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8c1
[IWIHHIPAYECKON TTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yrolas u och; 1 bubnnorexa [JOK
IUIOIAaAb OOKOBO# U TIOIHOM https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N300paxeHne NUINHAPA HA
riockocT. Pa3sépTka mumuHapa.

6 Ceuenus nunuHApa (MIOCKOCTHIO, 1 bubmuoreka [IOK
napauIeIbHON WITH https://m.edsoo.ru/016e25eb
NEPIEeHIUKYISIPHON OCH
ATTUHIPA)

KoHnueckas moBepXHOCTS,
7 o0pa3yronire KOHHIeCKOn 1 bubnmoreka [JOK

IMMOBEPXHOCTHU, OCh U BEPIIHNHA
KOHHYECKOM IIOBCPXHOCTHU

https://m.edsoo.ru/c94ba09b
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Konyc: ocHOBaHue u BepivHa,

bubnunoreka LIOK

8 06pa3y}9maﬂ 1 0Ch; IO https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON OBEPXHOCTH
YEHHBIN KOHYC!
9 ziilceOTa' OCH(E)B};(I:{I/I(})I6I/E) %Sggs;e bubmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxkenue koHyca Ha
iockocTH. Pa3BépTka KoHyca.

10 CeueHnust koHyca (IIOCKOCTHIO, bubmmoreka [JOK
napajuieibHOM OCHOBAHHMIO, U https://m.edsoo.ru/Obdelbe8
TUTOCKOCTBIO, IIPOXO/ISIIEH uepe3
BEPIIHHY )

11 KoMOuHamust Ten BparieHus u bu6nmorexa LIOK
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbBIA

12 okoJo chepsl; chepa, BOUCaHHAS B bubnnorexa [JOK
MHOTOTPaHHHK WJIU B TEJIO https://m.edso0.ru/0b136158
BpallleHus

13 [Tonsitue 06 00béMe. OCHOBHBIE bubmmoreka IIOK
CBOWCTBA 0OBEMOB Tl https://m.edsoo.ru/26a03fb7

. bubmuoreka [{OK
14 OOBEM A Ipa, KOHyCa https://m.edso0.ru/5513d87b
" bubmuoreka [JOK

15 OOBEM mapa 1 nomans chepe! https://m.edsoo.ru/d189bde2
[TonoOHbIe Tena B MPOCTPAHCTBE.

16 COOTHOIIICHUS] MEXKTY TUIOIIAISIMU bubmmoreka IIOK
HOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
MMOJOOHBIX TEI

g | oo, o e B 10K
ren https://m.edsoo.ru/4a33a8ab

18 BexTop Ha mimockoctu u B bubmuoteka [IOK
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POCTPAHCTBE https://m.edsoo.ru/5caefclb
bubnunorexa LIOK
19 CiioxeHue ¥ BBIUUTAaHUE BEKTOPOB https://m.eds00.ru/23f4f089
bu6nmoreka [IOK
20 YMHOIKCHHE BEKTOPA Ha HHCIIO https://m.edsoo.ru/dee379eb
Pa3nosxeHue BekTopa 1o TpéM Bubnmorexa LJOK
21 HEKOMILJIAaHAPHBIM BEKTOPaM. https://m.edsoo.ru/a28fd74e
[IpaBuno napajutenenunena — '
Pemenune 3amad, CBSI3aHHBIX C Bubmorexa [TOK
22 MIPUMEHEHHEM TMPaBUJI ACHCTBUH C https://m.eds00.ru/5a827900
BEKTOpaMH — '
KoopanHatHO-BEKTOpPHBIN METO/T Bubmorexa [IOK
23 HIPH PELICHHH reoMeTpHHceiix https://m.edsoo.ru/d3alfe30
3a1a4 — '
[TpsimoyronbHas cuctema
KOOpJIMHAT B IIPOCTPAHCTBE. Bubsmorexa LIOK
24 KOOpHHE{ A1 BOKTOpA. https://m.edso00.ru/48db7058
IIpocreiime 3amauu B
KOOpJMHATaxX
VYron Mexay BEeKTOpaMH. Bubsmorexa [IOK
25 Cransproe mpousse/eHme https://m.edsoo.ru/725effc4
BEKTOPOB
26 Brruncnenue yrios Mexay bubnnorexa [JOK
IPSIMBIMH U TJIOCKOCTSIMU https://m.edsoo0.ru/8efbe78e
g | e ptors 1o BuGnioresa LOK
CKTOp ?Opﬂ https://m.edsoo.ru/77c22fc5
IIPOCTPAHCTBE
[ToBTOpeHnue, 0600IIeHNE U
28 CcHUCTeMaTU3als 3HaHU. bubnuotexa [JOK
OcHoBHBIE QUTYPBI, (HAKTHI, https://m.edsoo.ru/1780ba5d
TEOPEMBI Kypca TUTAHUMETPHH
29 [ToBTOpeHME, 0000MEHNE 1 bu6mmoreka [JOK
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cHUCTeMaTU3alurs 3HaHU.
OcHoBHbIE GUTYPHI, PaKTHI,
TEOpEMBI Kypca IIaHUMETPUU

https://m.edsoo.ru/078cd184

[ToBTOpeHue, 0600IICHNE 1

30 cUCTeMaTu3anys 3HaHu|. 3agaqu 1 bu6nmoreka [IOK
TUIAHUMETPUH U METOBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHmE, 0600IICHUE U

31 cHUcTeMaTH3aIlys 3HaHUi. 3a/1auu 1 bubnuorexa [IOK
IUTAHUMETPHH U METOBI X https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpeHue, 0600IICHNE U

32 cHUCTEMaTH3alMsI 3HAaHUH. 1 bu6nmorexa LIOK
OcHoBHbIe GUTYPBI, (AKTHI, https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUHU

bubmuoreka [IOK

33 Hrorosas konTpoLHas padota . https://m.edsoo.ru/ec24dfc2

34 IToBTOpEHME, 0000IICHUE 1 1 bu6nmorexa LIOK
cucTEMaTH3aIs 3HAHUI https://m.edso0.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

* Marematuka: anredpa 1 Hayaaa MaTeEMaTHYECKOIro aHayn3a, reomerpus. ['eomerpus, 10-
11 ximaccel/ Atanacsn JI.C., byty3os B.®., Kagomiies C.b. u n1p., AKunoHepHoe 00111ecTBO
«3narenscTBO «IIpocBemieHue

METO/IUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA

Matemaruka: anreOpa 1 Hayajla MaTEMaTUYECKOT 0 aHalu3a, reometpus. ['eomerpus, 10-11
kiaccel/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b. u npyrue, AKIimoHepHoe o0IIecTBO
"N3narenscrBo "lIpocsemienue”

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/subject/17/10/

https://uchi.ru/teachers/Ik/main
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