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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPEIHEro oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOTO 00pa30BaHUS.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YYAFOIHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUM Ha YpPOBHE CpelHero oOluiero ooOpazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUU JIMYHOCTHOTO PA3BUTHA OOy4aromuxcs, (OpMHUPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX YYeOHBIX IUCHUIUIVH.
PazBuTte y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUM O CYHIIHOCTH U TMPOUCXOXKICHUU
FeOMETPUUECKUX a0CTPAKIIUN, COOTHOIIEHUU PEAIbHOTO U UCAIBHOTO, XapaKTepe OTpaskeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH M IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM IIO3HAHWUM W B TPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS Y4YallUXCS, a TakKKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJIsl /1alITAllii B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcss OAHMM W3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OO0IIero
o0pa3oBaHUs, TaK KaK OOECIEYMBAET BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
HAyYHOW HANpaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJIe pEIICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W OIPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUHM 3aJad eCTEeCTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsaX IesTedbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (opMa OTpa)KeHHs OKpYXKAroIero MHupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHSET pa3Hble BUAbI YUeOHOH U TPyJOBOM
NeSITeTIbHOCTH, SIBISIETCS OJHUM M3 TMPO(ECCHOHANTBHO BAKHBIX KA4eCTB, IMMOITOMY aKTyajbHa
3amada (OPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IMOJTOTOBKE K MPAKTUYECKOH
JEeSITeIbHOCTH 110 MHOTUM HAIIPaBJICHUSM.

Llens ocBOEHUS TporpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE O0yUCHHUSI
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NecTBUH, crienu(pUUHBIX TEOMETPUH, BO3SMOXHOCTH YCIIEHITHOTO POI0JDKEHUsT 00pa30BaHuUs 10
CHEIUATBHOCTSM, HE CBS3aHHBIM C IMPHUKJIATHBIM HCITOJE30BAaHUEM T€OMETPHHU.

[IporpaMmma mo reomerpur Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4aroluxcs
CpedHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPYJAHEHUIl Ha YPOBHE OCHOBHOI'O



obmero obpazoBanusa. Takum oOpazom, oOydaroruecss Ha 0a30BOM ypOBHE JOJKHBI OCBOWTH
o0Imye MaTeMaTHYeCKUe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUM U HEOOXOIUMBIE IS
KHU3HH B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOYKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yo0KoO, €clii B JalibHEHIIeM BO3ZHUKHET He0OXOAUMMOCTh B F€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KYJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TellaX BpALICHUS Kak o
BRKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJSIOIIMX ONMMUCHIBATE M U3y4aTh pa3Hble
SIBJICHHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHHMs pacllO3HaBaTb Ha 4YEpTEXax, MOJEIAX M B PeaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METO/JaMHU pEUIeHHs 3aJad Ha IIOCTPOCHMS Ha H300pakeHHsIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHS ONEPUPOBATh OCHOBHBIMHU TOHSATHSAMU O MHOTOTPAaHHHUKAX U
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJICpKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUUYHOCTH MBILIUICHUS;

e (dopmupoBanue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB 1 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TreOMETPUYECKU  ammapaT JUIsl pelleHus MNpakTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B HayaJle ero U3yueHHUs 3ajay, pellaeMblX Ha YpPOBHE MWHTYUTHUBHOIO TIO3HaHUS, H
ornpeneN€HHbIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JTAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenne OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METOAY OOY4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEPEOMETPUH MTPOBOIUTCS 32 CUET PEIISHHs 337a4 Ha CO3/IaHUe TIPOCTPAHCTBEHHBIX 00pa30B H
3aJjad Ha OINEpUPOBaHUE NPOCTPAHCTBEHHBIMH oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHbIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcs He TOJIbKO



10 COJCPKATCIbHBIM JIMHUSAM, HO WM IO TroJaM OOy4eHHs Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHUSI
paboueii mporpaMMbl, pacrpeaeIEHHBIM 10 roaM 00yJIeHHs, CTPYKTYPHPOBAHO TAKUM 00pa3oM,
9TOObI  OBJAJCHUE TICOMCTPUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIICCTBIISIIOCH
MOCJICIOBATEIbHO M IOCTYMATEIIbHO, C COOJIIOJICHMEM TMPUHIIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacimpsis ¥ yriryossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga o0ydenus - 102 yueOHBIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpEOMETpUH. Touka, Ipsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
cKpemuBawpmuecss npsamsle. llapannenbHOCTh NpPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
napajuiejbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojdl MEXIy MNpSMbIMU B
npoctpancTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulelibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TiockocTe. [IpocTeiimume mpocTpaHncTBeHHbIE PUTYpPBI HA MIIOCKOCTHU: TETPAdIP,
Ky0, mapaJuiefienunea; moCTPOCHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIAUKYJISpPHbIE MpsSMble B
IIPOCTPAHCTBE, MpSAMbIE NapauIeJIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IpU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IUJIOCKOCTH, TEOpeMa O MpsAMOW NEepHeHAUKYISIPHON
IJIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YrOJd MEXAY HPSIMOM U IJIOCKOCTBIO; ABYTPaHHBIN yro,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUUs (QUIypbl Ha IJIOCKOCTb.
[lepneHAuKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MMEPIEHIUKYISIPHOCTU ABYX IUIocKocTel. Teopema
0 TPEX NEPHEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPDAHHUKA, BBINYKJIbIE U
HEBBIIYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yronapHas npusma; rpaHu
¥ OCHOBaHMS MPHU3MBI; NIPsIMasi U HaKJIOHHAs MIPU3MBbI; OOKOBas U MOJHAsI TOBEPXHOCTh IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
NUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb INHPaMUJBbI;
npaBUjbHAasl W YyCEU€HHas MUpaMuja. OJIEMEHThl MpU3Mbl M nHUpaMuiabl. [IpaBunbHBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMuJia; MpaBUiIbHAsl TPEyroibHasl MUpaMKia U IPaBUIBHBIA TeTpasap; kyO. [IpencraBinenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAaX: OKTajJap, JoJeKa’Ap U uxocadap. CedeHus OpuU3Mbl U
MUpPaMUIBL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DneMeHTbl CUMMETPUH B IMpaMuax, napaieienurnenax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MNPSMOM MNPU3MBI, ILIOIAAb OCHOBAHMM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIBHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXIY IUIOLIAIIMU TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.

11 KJIACC

Tesa BpaleHus



[MunuHapuyeckass MOBEPXHOCTh, OOpa3ylolMe IMIMHIPUYECKOH MMOBEPXHOCTHU, OCh
WIMHAPUYECKON MOBEepXHOCTH. LIMIuHIp: ocHOBaHUS U OOKOBask MOBEPXHOCTH, 00pa3yomas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. B3aumuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

Kom0OuHanuu Tten BpalieHWs M MHOTOTPaHHMKOB. MHOTIOTpaHHMK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus u3 He€. O0bEM mumHapa, koHyca. O0BEM
mapa v riomajs chepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3aiay, cBsI3aHHBIX ¢ IPUMEHEHUEM IIPABUII JEMUCTBUM C BEKTOPAMHU.
[IpssmoyronbHas cucrema KoopauHaT B mpocTpaHcTtBe. Koopaunarsl Bektopa. Ilpocreiimue
3a/layd B KOOpAMHAaTax. YTron Mexay BekTopaMu. CKallipHOE IPOU3BEIECHHE BEKTOPOB.
Borunicnenue yrioB MexAy NPSMBIMH U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ HpU
peLIeHNH TeOMEeTPUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTAaThl OCBOCHHS IMpOrpamMmbl ydeOHOro mnpenmera «MaTemaTHKa
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoOleayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (YHKIMSAMHU M HA3HAYCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON TPaXKTAHCKOW MIACHTUYHOCTHU, YBAXKEHUS K MPOILIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKHX MAaTE€MaTUKOB M POCCUMCKON MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IIPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyYIIErO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyKIEHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM pa3JInYHbIX BUAOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(310poBo€e mHTaHUE, COATAaHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, pPeryisipHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JIEATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHUEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K Pa3IHMYHBIM
chepam npodhecCHOHATLHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCcKOMYy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
DKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHHUE MPUPOJHONM U COLMAIBHOU CpeAbl, OCO3HAaHUEM
I00aTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7jad B 00JIacTU OKpYXKarouleil cpelpl, MiIaHUpOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIECTBUI /ISl OKPYKAIOLIEH CPEJIbI.

IleHHOCTH HAYYHOIO MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0BEUYECKON JESTEIbHOCTH, ITAlOB €€ pa3BUTUSA U 3HAYMMOCTH I Pa3BUTHUS LIMBUIIM3ALINU;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yiabTaThl OCBOSHUS MPOrpaMMbl yueOHOro npeamera «MaTtemaTukay
XapaKkTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCMEUaMl,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHHHMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOJACHHUSX W YTBEPXKACHUSAX; IpeaaraTb KPUTEPHH [UISl BBISBICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh ApPTYMEHTAIMIO, MPUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIOUpaTh HanOoJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIECIOBAHUE TI0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMHU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIICHUS W  BBIBOJABI IO  pe3yjbTaTaM
MpOBENEHHOTO HAOTIOACHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MPOTrHO3UPOBATH BO3SMOXKXHOC PA3BUTHC ITPOLICCCA, a TAKKC BbIIBUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(ULUTBHI UHPOPMALIUY, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA BONPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B pasiWyHbX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvivie KOMMYHUKAMUBHBLE OClICMEUs, 00eCcneuusarom chopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1¢ 00CYKJICHHUS 33a]1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKA3bIBaTb HACHU, HALCJICHHLIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYXXKACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Avajiora,
OOHapy)XMBaTh pa3Inire M CXOJCTBO MO3MUINI; B KOPPEKTHOI Gopme hopMynupoBarh
pa3HOIIIACHsl, CBOM BO3PAKECHUS;

MNPpEACTAaBIATL PE3YJIbTAaThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHMMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHOW pabOTHI
Npyd pelIeHuH Y4YeOHBIX 3a/Ja4, NPUHUMATh IIeb COBMECTHOW JIEATEIHbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapUBAThCS, OOCYXKJaTh MPOLECC M pe3ynbTaT paboThl; 0000IIaTh MHEHMS
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJHATH CBOK YacTh pPaOOTHI W KOOPAMHHPOBATH CBOHU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 110 KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJISITh IUIaH, AITOPUTM PEIICHUS 3a/1a4M, BBIOMPATh CIIOCO0 pelieHus ¢ y4EToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



® BIAJCTh HABBIKAMH II03HABATEIbHOW pEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUII M MBICIUTENBHBIX IPOLECCOB, WX pe3yibTaToOB; BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HalICHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUYKA, PsSMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX MPU PEIICHUN I€OMETPHUUYECKUX
3ajad.

OnepupoBaThb MNOHATHUSIMU: TAPAUIETBHOCTh M MHEPIEHIAUKYISPHOCTh TMPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloiI0kKEeHNE TIPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaThb TOHATUSMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO Yyria, pedpo
JIBYTPAHHOTO yTJia; TUHEHHBIA yroll ABYTPaHHOTO YIIia; TpajycHas Mepa JBYrPaHHOIo yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHMK, BBIMYKJIbIH W HEBBIMYKJIbI MHOIOIPAaHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, IPAaBUJIbHBI MHOTOTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BMJIbl MHOTOTPAHHUKOB (ITUPaMUAA; MPH3Ma, MPSIMOYTOJIbHBIHN
napanjenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIUU
(BBIYKJIbIE M HEBBIMYKJIbIE MHOTOTPAaHHUKHU; TPAaBUJIbHbIE MHOTOTPAHHMKH; TMpSIMBIE U
HaKJIOHHBIE IPU3MBI, MTapaJUIEICTIUIIE/IbI).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

Ctpouth ceueHuss MHOTOIPAaHHHUKOB METOJOM CJIEJIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YepTEkKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxXxoXJIEHHME TIEOMETPUYECKMX BEIMYMH TO oOpasnaMm HIu
QIropuTMaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUUECKUE METOJbl MPHU PEUICHHH CTaHIapTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIUMCICHHME PACCTOSHUM MEXAY JABYMS TOYKaMH, OT TOYKHU JO
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXK/1Y CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpa3naMm HIu
QIroOpuTMaM, INPUMEHAS HW3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAapTHBIX
MaTeMaTHUYeCKUX 33/a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMH, MEXIY
NPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (MpU3Ma, MUpaMuia) ¢
npUMeHeHHeM (OopMyl; BBIYMCIATH COOTHOIIEHHS MEXIY IUIOMAASIMU TOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh TMOHATUSMH: CHMMETPUS B TPOCTPAHCTBE; IICHTP, OCh M IJIOCKOCTh
CUMMETPHUHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHHKAIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIW3UPOBATh peajbHbIC CHUTYAIlUd U
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEUICHHS  MaTeMaTHYSCKH
chOopMyYITHUPOBAHHOW MPOOIEMbI, MOICIUPOBATh pPEATbHBIC CHTYyallUd Ha S3bIKEC T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb MOHSITUSMU: WIMHIpUYECKast MOBEPXHOCTb, oOpa3ymoiue
[WIMHIPUYECKON MOBEPXHOCTH; IIHIIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHMUECKON
MOBEPXHOCTH, KOHYC; CheprudecKas HOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUSs.

KnaccudumupoBaTs B3auMHOE pacroioKeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CErMEHTa;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B cepy M OMNHMCAHHBII OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK WUJTH TEJIO BPAIICHHUS.

BbIHCHSTS COOTHOIIEHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00bEMaMU MOJOOHBIX
Ted.

N300paxarh u3yyaemble (UIYpbl OT PYKHM M C IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BBIMOmHATE (BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BPaIlCHUSI.

W3Brekatb, UHTEPIPETUPOBATH U MPeoOpa3oBhIBATh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OrniepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BrInonaHATh AEHCTBUSA CIO0KEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YKCI0, O0BSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpuMeHATh paBUIIO NapasuIeNICNIIE A,



OnepupoBaTh MOHATHSIMHU: JEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOMIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATE BEKTOP 10 ABYM HEKOJUTUHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpuuecKre 3a1a4d Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
pEIIeHUH CTAaHIaPTHBIX MaTEMATHYECKHX 3aJ1ad.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPHH B HICKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJEIN C WCIOJIB30BAHUEM T'€OMETPHUYSCKUX TOHSITHUA U TEOpEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHHEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Kourposbnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 6 0 1
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 14 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 HepHeHHI/IIEYJU{pHOCTL TPSIMBIX | 14 1
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 9 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 10 1
7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 1




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TEN 5

BekTopbl ¥ KOOPIMHATHI B IPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 0

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypest

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
n300pakeHusl II0CKOCTEH, apauIeNbHbIX

IPSIMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka

[TonsiTre 06 akCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUHU U CIECACTBUS U3 HUX

ITousTHE 00 AKCHOMATHYECKOM
MOCTPOCHUU CTCPECOMCTPUN: AKCUOMBI 1
CTCPCOMCETPHUU U CIICACTBUSA U3 HUX

3HAKOMCTBO C MHOT'OI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHUCYHKaxX, Ha IPOEKI[MOHHBIX
yeprexax. IlonsaTus: nepecekaromnecs
IUIOCKOCTH, NepeceKaroLIrecs npsmas 1
IUIOCKOCTb.

HauaneHpie cBeeHUS O Ky6e " NupamMuzc,

ux pa3BEépTku U Mozenu. CedeHus 1
MHOT'OI'PaHHHUKOB

[Ipaktuueckas padota :"[locTpoenue 1 1




CEYEHUN MHOTOTPaHHUKOB"

Bzanmuoe PaCIIOIOKCHHUC IIPAMEBIX B
MMPOCTPAHCTBE: NICPECCKAIOIINCCA,

! napajJieNibHbIe U CKPEIINBAIOLIHECs
npsMbIe
[TapannenbHOCTh NPSAMBIX U IUVIOCKOCTEH B

3 IPOCTPaHCTBE: NapajljiesbHbIe NPsMbIE B
MIPOCTPAHCTBE; NaPaLICIIbHOCTh TPEX
TPSIMBIX
[TapannenbHOCTh NPSAMBIX U IUNIOCKOCTEH B

9 npoctpaHctse: [lapaniensHoCTh NpsMOH U
IUIOCKOCTH

10 [TapannenbHOCTh NPSAMON U TIIOCKOCTH

11 VYruibl ¢ COHANPABICHHBIMUA CTOPOHAMH

12 VYron Mexy NpsSMbIMU B IPOCTPAHCTBE

13 Pemenue 3amau mo reme "Yroa Mexay
psIMBIMU B IPOCTpaHcTBE"

14 [TapannensHOCTh MIIOCKOCTEMH:
napasesbHble TIOCKOCTH

15 CBoiicTBa mapayIeIbHBIX TIIOCKOCTEH

16 [Tpocreiimme npocTpaHCTBEHHBIE (PUTYPBI
HAa TJIOCKOCTHU: TETPa’aAp

17 [Tpocreiinme Gpurypsl Ha MIOCKOCTH: KyO,
napasenenurne;|

18 [TocTpoeHue ceueHuit

19 [locTpoenue ceuenumii

20 KonTponbhas pabota no teme "lIpsmMble u

IUTOCKOCTH B MPOCTPAHCTBE.




[TapaninenbHOCTb NPSAMBIX U TUIOCKOCTEN"

[leprieHAMKYIASIPHOCTH NPAMOUN U

21 IUIOCKOCTH: MEPIEHANKYJIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE

99 [TapamienpHble MpsMBIE,
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

93 [TapamiensHble IpsIMBIE,
NEPIECHIUKYIIIPHBIE K IITIOCKOCTH

24 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

o5 [Tpu3Hak neprneHIuKyJIIpHOCTU IPSIMON U
IUIOCKOCTH

26 Teopema 0 psIMO¥ ITEPIIEHANKYIISIPHON
IUIOCKOCTH

97 Teopema 0 psIMOM NTEPIIEHAUKYIISIPHON
IUIOCKOCTH

28 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IJIOCKOCTH
[lepneniuKynsip ¥ HaKJIOHHBIE: PAaCCTOSTHUE

29 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 TUIOCKOCTH
[lepneniukynsip ¥ HaKJIOHHBIE: PACCTOSTHUE

30 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHAE OT
IPSIMOM 10 TIJIOCKOCTH
[lepneniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

32 Teopema o0 Tpex nepneHAuKyIsIpax




33

Teopema 0 Tpex nepneHauKyIspax

34

35

Teopema o Tpéx nmepneHAUKYIIpax

KonTtponpHast pabora o Teme
"[leprieHANKYIAPHOCTD MPSIMBIX B
npocTpaHcTae"

36

VYTIIBl B IPOCTPAHCTBE: YIOId MEXKIY
IIPSIMOM U INIOCKOCTBIO

37

38

JByrpaHHbI{ yroJ, JUHEHHBIA Yol
JBYTPaHHOIO yria
JIByrpaHHbIi yroJi, TMHEHHBIN yroi
JIBYIPaHHOI'O yIiia

39

[IepnieHIMKyYIAPHOCTD INIOCKOCTEN:
MPHU3HAK HEPHEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

40

41

42

[IepnieHAUKYIAPHOCTD INIOCKOCTEN:
MPHU3HAK HEPIEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

IleprieHAMKYASAPHOCTD IIOCKOCTEM:
MPU3HAK NEPIEHIUKYIAPHOCTH IBYX
IJIOCKOCTEN

IIpssMOYTOJIbHBIN MTapalIeICIIUIIE]

43

44

45

O06o01IeHre U cucTeMaTu3alus yaeoHoro
MaTepuaia

KonTtponbHas pabora o Temam
"IlepieHAUKYJISPHOCTD MPSIMBIX U
wiockocTe" u "YTIibel MeXAy NpSMBIMU U

IIOCKOCTAMHA"

IIonsaTre MHOT OrpaHHUKA, OCHOBHBIC




3JIEMEHThl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipusma: n-yronpHas npu3mMa; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAaKJIOHHAs
pU3Mbl; OOKOBas ¥ MOJIHAS TIOBEPXHOCTh
IIPU3MBI

47

48

49

50

51

52

[Tapamienenunen, IpsMOYIrOJIbHbBIN
napaJuIeIICIMUIIEe] U €T0 CBOWCTBA
[Tupamupa: N-yroyipHas Nupamuia, rpaHy u
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
IIOBEPXHOCTb TUPAMU/bL; IPAaBUIIbHAS U
yCeu€HHas nupaMua

[TpaBHIIbHBIC MHOTOIPAHHUKH: ITOHSATHE
MIPABHUJIBHOI'O MHOTOTPaHHHUKA; ITPaBUIIbHAS
pu3Ma ¥ IpaBUJIbHAS MHPAMKJIA;
MpaBUJIbHAS TPEYTOJIbHAS MUpaAMUIA U
MIPaBUJIBLHBIN TETpadap; KyO
[IpencraBienue o NpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, T0AEKadIp U
UKOCadIp.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, MPSMOM, TIIOCKOCTH.
DNeMEeHThl CAMMETPUH B UpaMUax,
napasuieNienumne1ax, mpaBuiIbHbIX
MHOTOTPaHHHKaX

Boruncnenue 31eMeHTOB MHOTOTPaHHUKOB:
pEOpa, uaroHanu, yribl




[Tnomans OOKOBOI MOBEPXHOCTH U TOJTHOM
HOBEPXHOCTH MPSIMOM MTPU3MBI, TIOIIA/Ib

53 y y 1
OCHOBaHMIA, TeOpeMa 0 OOKOBOM
HOBEPXHOCTH MPSIMOI IPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUWIIbHONW MTUPAMUIBI, 1
Teopema 0 oI OOKOBOW MOBEPXHOCTH
yCEUEHHON MUPaMHJIbI
55 KonTtponpsHast pabora o Teme 1
"MHororpaHHuku"
56 [TonsiTre 06 06bEMeE 1
o7 O0bEM nupamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM nupamMu b1 1
60 O0BEM upamMu b1 1
61 O06BEM npu3MBbI 1
62 O0BEM TTPU3MBI 1
63 O06BEM npu3MBbI 1
64 KonTpoabnas pabora no teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 06001IeHNE CCTeMaTU3alIUs
65 3HaHui. [TocTpoeHne ceuennii B 1
MHOTOTpaHHHKE
[ToBTOpeHuUe, 06001IeHNE CHCTeMAaTH3AIINS
3HaHUU. BbIYKCIIEHHE PACCTOSHUI: MEXIY
66 JIBYMsI TOUKaMH, OT TOYKH 10 IPSIMOH, OT 1

TOYKH 0 IMIIOCKOCTH, MCIKAY
CKpCIIUBAOIUMHUCS ITPAMBIMU




67

Wroroas kKoHTpoJbHAS paboTa

68

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHUU. BBIYKCIICEHHE YTIIOB: MEXKIY
CKPEIIUBAIOIIUMUCS TIPSIMBIMHU, MEXKTY
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTIIOB MEXKIY TIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: neHTp, paanyc, JuaMmeTp;
TUTOIIA/b IOBEPXHOCTH CEpHhI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanb chepsl

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[y IpruvecKas MOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb HHHHHI{pH'—IeCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N306paxkeHne nUIMHAPA HA MITOCKOCTH.
Pa3zBépTka unnunapa. CeueHus
UIMHIPA (TDI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroiue
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKON TOBEPXHOCTH




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
IIOJIHON TIOBEPXHOCTH
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M MJIOCKOCTBIO, IPOXOISAIICH
yepes BEPIINHY)

11 KomOuHanus ten BpameHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMCAHHBIN OKOJIO

12 cdepsl; cdepa, BcaHHAs B
MHOT'OI'PaHHUK WJIM B TEJIO BPAILEHUS

13 [Tonstue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tell

14 O06bEM UIMHApa, KOHYCa

15 O06BEéM mapa u riomazab chepbt
[TonoOHEbIe TeNa B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEX/y TTOMAASIMHI
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

17 KonrtponbHas pabora o temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre ¥ BRIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMH

23

24

[IpsiMoyronbHas cucreMa KOOpJHHAT B
npoctpancTse. KoopanHatel BEKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beluncnenue yrios Mex1y NpsIMbIMUA U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLICHUU TEOMETPUYECKUX 3a1a

KonTtponbHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpenue, 0600IIEHNE U
crcremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpenme, 0600mEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUHU H METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 1
IUIAHUMETPUHU M METOJIBI HX PEIICHHS
[ToBTOpEeHUE, 0600IICHNE 1
39 cucTeMaTu3aius 3HaHui. OCHOBHBIC 1
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH
33 HToroBast KOHTpOJIbHAs paboTa 1 1
34 [ToBTOpEHME, 06061H6HI:IG u 1
CHUCTEMAaTHU3AIUs 3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34 3

[NPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
Anre0Opa u Hadana MmaTemMaTudeckoro ananmu3sa, 10-11 kmacce/ Anumos 11LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIinoHepHOE OOIIECTBO
«3marensctBo «lIpocBemienre»

['eomerpus 10-11JI.C.Atanacsn, B.®. byry3os, C.b. KogomiieB u npMocka

"IIpocBemenue" 2021

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

* 'eometpus. 10-11 kmaccsl.: yueb. 1js 0011eo0pa3oBat. oprauusamuii : 6a3oBbIi
ypoBenb / JI.C. Atanacsan, B.®. byry3os, C.b. Komomies u ap. — M.:
[Ipocsemenue, 2017.

* 3uB b.I'., Meitnep B.M. J[lunaktuueckue Marepuaiisl o reomerpun 1 10 k.
— M.: ITpocsemienue, 2021.

* Enuneblil rocynapctBenHbii 3xk3amed 2022,2023r Matematuka. YuyeOHo-
TPEHUPOBOYHBIE MAaTEpUAbI ISl MOArOoTOBKH ydamuxcs / GUIN-M..:
Nurennekt-LienTp,

* Hekpacos B.b., I'ymun JI.[1., Kurynés JI.A.. MatemaTuka. YuebHo-
cnpaBouHoe nocooue. CII6.: ®unuan nznarennscta «IIpocBemenuey, 2012

I'eomeTpusi. 3amaun Ha TOTOBBIX YepTEXKAX AJid MOAroToBKU K EI'D 10-11



kiaccnl.D.H. bamasa 2018.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.fipi.ru ITopran ®UIN — denepanbHbIil HHCTHTYT MEAArOTHYECKUX
U3MEPEHUN

2. http://lwww.ege.edu.ru ITopran EI'D (uadopmannonnoit nogaepxku EI'D)

3http://www.resh.edu.ru/ Poccuiickas 3JieKTpOHHAs IIKOJIA






