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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIEHOIO
CTaHAapTa CpeJHero oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHWH,
IPEIbABISEMBIX K MAaTEMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCUICKOrO0 0Opa3oBaHUS.
PeaJ'II/I3aI_II/I$I IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIIEKYIBTYPHOT O, TMYHOCTHOTO M NTO3HABATEIBHOTO PA3BUTHSI TMYHOCTH OOYUAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUM Ha YpPOBHE CpelHero oOluiero ooOpazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABJICHUHU JMYHOCTHOTO PAa3BUTH OO0ydaromuxcs, (OpMHUPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX YYeOHBIX IUCHUIUIVH.
PazBuTte y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUM O CYHIIHOCTH U TMPOUCXOXKICHUU
FeOMETPUUECKUX a0CTPAKIIUN, COOTHOIIEHUU PEaIbHOTO U UICAlbHOTO, XapaKTepe OTpaKeHUs
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 MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KauecTB
MBIIUICHUSI, HEOOXOIUMBIX JIJISl 41alITAlliU B COBPEMEHHOM OOIIECTBE.

['eomerpust siBisieTcss OAHMM W3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, TaK KaK OOECIeYMBAET BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
HAyYHOW HAIMPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCA MOHATHHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJIe pEIICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W OIPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7ad eCTECTBEHHO-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 —
HEO0X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBbITHS, (hopMa OTpaXKeHHsS OKpYXKAloOIEro MHupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeTUHSET pa3Hble BUAbI YUeOHOH U TPyJOBOM
NEeSITeTIbHOCTH, SIBISIETCS OJHUM M3 TMPO(ECCHOHANBHO BAKHBIX KA4eCTB, IMOITOMY aKTyalbHa
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 OOyUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIIMXCS uYepe3 0OecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMAaTHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIIEHITHOTO IPOI0JDKEHUsT 00pa30BaHUs 110
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 JOJIKHBI 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 ri1yo0KO, €Clii B JalibHEHIIeM BO3ZHUKHET He00XOAUMMOCTh B T€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 TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TellaX BpALICHUS Kak o
BRKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJSIOIIMX ONMMUCHIBATE M U3y4aTh pa3Hble
SIBJICHUS OKPY’KAIOIIETO 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 yMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHSTHUSMU O MHOTOTPAaHHHKAX H
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 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

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

e (dopmupoBanue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX TOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH 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
reOMETPUYECKU ammapaT Jjis pelleHus MPaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B HayaJle €ero u3yueHHUs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
ornpeneN€HHbIM 00pa30M OpraHU30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTHUMYJIHUPYET TPOTEKaHHE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JTAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEpEOMETPUH MTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHME MPOCTPAHCTBEHHBIX 00pa30B U
3aJjad Ha OIEPUPOBaHUE NPOCTPAHCTBEHHBIMU oOpasamu. Co3maHue oOpasza 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 kaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBeY, «Tena BpameHus», «Bekropsr n
KOOPJMHATHI B MpocTpaHcTBey. DopMupoBaHue JOrMUECKUX YMEHUH pacipeaessieTcs He TOJIbKO



10 CONCPKATCIbHBIM JIMHUSAM, HO WM IO TroJaM OOy4YeHHs Ha YpPOBHE 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 IOCTYMATEIbHO, C COOJIIOJICHUEM TMPUHIIMIIA 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 uzyuenne reomerpun orBoautcs 2 yaca B Heaento B 10 kiacce 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, mpsiMasi, INIOCKOCTh, pocTpaHcTBo. [loHaTne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
cKpewmuBawpmuecss npsamsle. llapannenbHOCTh NpPAMBIX M INIOCKOCTEH B MPOCTPAHCTBE:
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. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYPHI HA TNIOCKOCTU: TETPadp,
Ky0, mapaJuiefienunea; moCTPOCHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIAUKYJISpPHbIE MpsSMble B
IIPOCTPAHCTBE, MpSAMbIE NapauIeJIbHbIE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, IpU3HAK
NEePHEHAUKYISIPHOCTA OPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOW MNEepHEHAUKYISIPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJ MEXAY NPSIMOW M IUIOCKOCTHIO; JBYIPAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PAaCCTOSHUE OT TMpPSIMOM 10 IUIOCKOCTH, NPOCKIHs (UTyphl Ha IJIOCKOCTb.
[lepneHAMKyYISIPHOCTh TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX IIockocTel. Teopema
0 TPEX NEPHEHIUKYIIAPaX.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPDAHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpanHuka. Ilpusma: N-yrospHas npusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cBoicrsa. Ilupamuaa: n-yromapHas
nUpaMujia, TPaHU M OCHOBAaHUE NUPAMUJbI; OOKOBas W IOJIHAS IOBEPXHOCTH IHPaMUJBbI;
npaBUjbHAasl W YyCEUEHHas MNUpaMUJa. OJIEMEHThl MNpu3Mbl W nOupamuibl. I[IpaBuiibHbIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMKJIa; MpaBUiIbHAas TPEyroibHas MUpaMKia U IpaBUIbHBIN TeTpasap; ky0. Ilpencrasnenne
O TMpaBWIbHBIX MHOTOTPaHHHMKAaX: OKTajJap, JoJeKa’Ap U uxocadap. CedeHus OpuU3Mbl U
MUpPaMUIBL.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DneMeHTbl CAMMETPUH B TUpaMuax, napasuiesenuneiax, IpaBuIbHbIX MHOTOIPaHHUKAX.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MNPSMOM MNpPHU3MBI, IJIOLIAAb OCHOBAHMH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIBHON NHUpaMuAbl, TeOpeMa O IUIom@aau yceu€HHo mnupamunabl. [loHsTHe 006 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.

11 KJIACC

Tesa BpaleHus



[Munuaapuyeckass MOBEPXHOCTh, 0Opa3ylolMe IMIMHIPHUYECKONH IOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{MauHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKkol mnoBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpasyromias M OCh; IUIONMIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

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

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 006 o00BEMe. OcHOBHBIE cBoiicTBa 00BEMOB Tel. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHpa, KoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.

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

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu u B ipocTpaHncTBe. CloKeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBuiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JCHCTBUI C BEKTOpaMH.
[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel Bektopa. Ilpocreiimue
3aJaud B KOOpIWMHATax. Yroil Mexay BekTopamu. CKalspHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMU U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ MpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpEe3yNbTAaThl OCBOCHHUS MpPOTrpaMMbl yuyeOHOro mnpeamera «MareMaTHKa»
XapaKTEPU3YIOTCS:

I'paxknanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHUH, OpPOLEAYp TIpakJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMATHHBIMU WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U HA3HAYCHHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTBHIO POCCUICKON TPaXKIAHCKOW MICHTHYHOCTH, YBKEHHUS K MPOILLIOMY
U HACTOSIIIEMY POCCHUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTHKCHHSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH PpOCCHHCKOro Hapona; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTONYHMBOTO OYyTyIIEro.

JcTeTH4ecKoe BOCIUTAHME:

ACTETUYECKMM  OTHOUIEHWEM K MUY, BKJIIOUYas JCTETHUKY  MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, paCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS NPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KW3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (uznueckas
aKTHUBHOCTH); (PU3UUYECKOTO0 COBEPIICHCTBOBAHUS, MPHU 3aHATUSIX CIIOPTUBHO-030POBUTEIHHON
JIEATEIIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOHUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccroHaTbHON NIEITEIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIIAaTh OCO3HAHHBIN BHIOOp OymyIei npodeccun U peaan30BbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHBl, TOTOBHOCTHIO U CIOCOOHOCTBIO K MaTeMaThdeckomMy oOpa3oBaHUIO U
caMo00pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKMU3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PEIICHUHN PAKTUYSCKUX 3a7]a4 MAaTEMaTHIECKON HAITPaBICHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYpPhl, MOHUMAHHEM BIHUSHUS COLUATBHO-
SKOHOMHMYECKHMX IPOLECCOB HA COCTOSSHUE NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUEM
r100aMbHOTO  XapakTepa JKOJOTHYECKWX  MpoOJieM; OpHEHTAaIleld Ha  TIpUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUU NJIsi pEHIeHUs 3a7ad B 00JIACTH OKPYXKAIOIIEH Cpepl, TIIaHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpeibl.

LleHHOCTH HAYYHOT0 MO3HAHUA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKol HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEINOBATEIBCKYI JEATENBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapakTepU3yIOTCd  OBJAJEHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UHEeCKUX, UCCIe008amMenbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHNUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHHHMATH, (DOPMYIIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3HM M IIPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IPEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAIOTHH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh CcrocoO pemieHuss y4eOHOUM 3amaud (CpaBHHUBATh HECKOJIBKO BApHUaHTOB
pelIeHus, BEIOUpaTh HanOoJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIIUE MTPOTUBOpEUHE, MPoOIeMy, YCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIECIOBAHUE II0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SIBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMHU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W BBIBOJABI 1O pe3yJbTaTaM
MpOBENEHHOTO HAOTIOACHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOMYUEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MPOTrHO3UPOBATH BO3BMOKHOC PA3BUTHC ITPOLICCCA, a TAKIKC BbIIBUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBLE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoOCmb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPA)KaThb CBOIO TOYKY 3pEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJIeHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKA3bIBaTb HACHU, HALCJICHHLIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAITb CBOU CYXKACHHUA C CYXIACHUAMU APYIruX YYaCTHUKOB Avajiora,
0OHapY)XMBaTh pa3In4ve U CXOJCTBO IO3UINH; B KOPPEKTHOH opme HopMyIupoBaTh
pa3HOIIIACHsl, CBOM BO3PAKECHUS;

MNPpEACTAaBIATL PE3YJIbTAaThl PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHUS € Y4ETOM 3a7ay IMpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJI30BATh NMPEHMYIIECTBA KOMAaHIHONH W WHIWBUAYAJIBHOW pabOTHI
Npyd pelIeHuH Y4YeOHBIX 3a/Ja4, NPUHUMATh IIeb COBMECTHOW JIEATEIHbHOCTH,
IUIAaHUPOBaTh OpPraHM3aLMI0 COBMECTHOM paboOThl, pachpeneisTb BHIbI pPadoT,
JIOTOBAapHUBAaThCs, OOCYXKJaTh IpOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» W WHBIE); BBHIMOJHATH CBOIO YacTh pabOTBl M KOOPAWHUPOBATH CBOU
JIeMCTBUS C IPYTUMH YWICHAMU KOMaH/Ibl; OIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 110 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

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

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelieHus ¢ yuéTomM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



® BIAJCTh HABBIKAMH II03HABATEIbHOW pEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3yNbTaToOB; BiIaleTh crocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HMKHYThH IIPH PELICHUM 3aJadd, BHOCUTb
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHKEHUSI WM HEIOCTHXKEHUS pPe3yJbTaTOB JAESITEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsSMasi, INIOCKOCTb.

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

OnepupoBaTb NOHATHAMU: NAPAVIEIBHOCTh M MEPHEHIAUKYIAPHOCTh MPSMBIX U
IUIOCKOCTEM.

KnaccugummpoBars B3auMHOE pacloOI0KEHNUE PSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTb MOHATUAMU: JBYI'PaHHBIH Yroj, TpaHd JABYI'PaHHOIO yria, pedpo
JIBYIPaHHOIO YIJIa; JIMHEHHBIN yroJ ABYTpaHHOTO YIiia; rpaaycHas Mepa JIBYTPaHHOIO yIia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHMK, BBIMYKJIbIH W HEBBIMYKJIbI MHOIOIPAaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

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

KnaccupuiupoBate MHOTOTpaHHUKH, BbIOMpass OCHOBaHHSA IS KJacCU(UKALUU
(BBIMYKJIBIE M HEBBINMYKJbIE MHOTOTPAaHHUKH; TPAaBUJIbHbIE MHOTOIPAHHUKH; WIpSIMblE H
HaKJIOHHBIE IPU3MBI, MTapaJUIEICTIUIIE/IbI).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEI0B.

Ctpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHAThH (BBIHOCHBIE) ILIOCKHE
YepTEkKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKUX BEIMYMH 1O o0pasuam Win
QIropuTMaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUUECKUE METOJbl MPHU PEUICHHH CTaHIapTHBIX
MaTeMaTUYeCKUX 3aJad Ha BbIUMCICHHE PACCTOSHUN MEXIy JIBYMS TOUKAMH, OT TOUKH JI0
IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXK/1Y CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemate 3amauM Ha HaxoXJIE€HHE TE€OMETPUYECKMX BEJIHMYMH MO obOpasuam Win
QIroOpuTMaM, INPUMEHAS HW3BECTHBIE AHAJUTHUYECKUE METOJbl IPU PEUIEHHHM CTaHAapTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIUYMCICHHE YIJIOB MEXAY CKPEUIMBAIOLUIUMUCS MPSMBIMH, MEXIY
NPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruucnare 00bEMBI U TUIOIMIAN TOBEPXHOCTEH MHOTOIPAaHHHUKOB (MpU3Ma, MUpaMuia) ¢
OpUMeHeHHeM (OpMyJ; BBIYMCIATH COOTHOIIEHHS MEXIy IUIOMAASIMU IOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh TMOHATUSMH: CHMMETPUS B TPOCTPAHCTBE; IICHTP, OCh M IJIOCKOCTh
CUMMETPUHU; IEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYDBI.

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

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpearojgaratomux HECKOJIbKO IMaroB pPCIICHHA, C€CJIM YCJIOBHUA NMPUMCHCHUA 3alaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIpUPOJE M KU3HHU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEUICHHS  MaTeMaTHYSCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEaIbHBIE CHUTYAllMd Ha S3BIKE T€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniarh MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM IeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

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

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

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUSs.

KnaccuduiupoBaTs B3auMHOE pacroioKeHue cepbl U MI0CKOCTH.

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

Bbraucnsate 00bEMBI U TUIOIMIAIU TTOBEPXHOCTEH TeN BpallleHUs, TEOMETPUUYECKUX TEN C
npUMeHeHueM (HOpMYyIL.

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

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

N300paxarh u3yyaemble (UIYpbl OT PYKM M C HPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BINOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tell BPaIlCHUSI.

W3Bnekatb, UHTEPIPETUPOBATH U MPEOOPa30BbIBATH MHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, NpeiCcTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OrniepupoBaTh NOHITHEM BEKTOP B IIPOCTPAHCTRBE.

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

[IpuMeHATh paBUIIO NapasuIeNICNIIE A,



OnepupoBaTh MOHATHSIMHU: JEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOMIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrol MEXKIy BEKTOpPaMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensiTh reoMmeTpudeckue (aKTBl I PEIICHUS CTEPEOMETPUYECKUX — 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 J0Ka3aTeNbCTBO MATEMATUYCCKHX OTHOIICHWH W HaXOXICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a]1aY.

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOILECCe IOWCKA  PEIICHHUS  MaTeMaTHYeCKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJETU C HCIOJIB30BAHUEM T'€OMETPUUYCCKUX TOHATUU U TEOpEM,
anmapara aJreOpsl; peniaTh MPaKTUICCKHUE 3a/1a9H, CBI3aHHBIC C HAXO0XJICHUEM T€OMETPHYE CKHIX
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 BBenenue B ctepeoMeTputo 6 0 1
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 14 1
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 HepneH)mIiyns{pHOCTL MPSMBIX U 14 1
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 9 1
5 MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 10 1
7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 BpameHus 12 2

OOBEMEBI TN 5

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001EeHNE, 7 0

crcTeMaTH3aIus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

KoaudecTBO yacoB JaTta uzyvenus DJIeKTPOHHbIE

Ne Kounrtpous no miany mo ¢akry  nHdposBbIe

Tema ypoka P IIpakTHYeck
n/n Bcero HbIE o0pa3oBaTe/ibHbIE
ue padoTsl
padoThbI pecypcbl

OCHOBHBIE TIOHSTHS CTEPEOMETPHU:
TOYKa, IpsiMasi, TIOCKOCTb,
npocTpanctBo. [IpaBuia nzoOpakeHus 1
Ha PUCYHKaX: U300pakeHuUs 03.09
IIJIOCKOCTEH, MapauieIbHbIX MPAMbBIX

(OTpe3KOB), cepeIMHBI OTPE3Ka
[TonsiTne 06 akcMOMaTHIECKOM

IOCTPOCHUU CTEPEOMETPHUHU. aKCUOMBI 1 05.09
CTEPEOMETPUH U CIEICTBUSA U3 HUX

[TonsiTue 06 akcMOMaTHIECKOM
IOCTPOCHUU CTEPEOMETPHUHU: aKCUOMBI 1 10.09
CTEPEOMETPUH U CIIEICTBUSL U3 HUX

3HAaKOMCTBO C MHOTOI'PaHHHMKAaMHU,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOCKITHOHHBIX 1 12.09
yeprexax.llonsaTus: nepecekarommecs

IUIOCKOCTH, NEepeCeKaroIrecs npsmas 1

IIJIOCKOCTh.

HauanpHabie cBenenns o kyoe u
MUPaMHUJIE, UX PA3BEPTKUA U MOJEIH. 1 17.09
CedeHuss MHOTOIPAHHUKOB




[Tpaktuyeckas padora :"[locTpoeHue

6 ) . 19.09
CCUYEHUN MHOTOTPaHHUKOB
B3anMHOe pacnonokeHue npsmsIx B
7 IIPOCTPAHCTBE: MIEPECEKAOLINECS, 24,09
IapaJuIeIbHbIE U CKPEIIMBAIOIIUECS
IIpsIMBIE
[TapannenbHOCTb NPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
8 napaJieNibHbIe TIPSIMBIC B 26.09
IIPOCTPAHCTBE; NapaAJUIEIIBHOCTD TPEX
MIPSIMBIX
[TapannenbHOCTb NPSAMBIX U
9 IIJIOCKOCTEN B IIPOCTPAHCTBE:! 01.10
[TapamiensHOCTh IPSIMON M INTIOCKOCTH
10 [TapamienbHOCTh IPSIMOU U INIOCKOCTH 03.10
11 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU 08.10
12 Yroa Mexay IpsAMBIMU B IIPOCTPAHCTBE 10.10
13 Pemenue 3amau mo reme "Yroa Mexmy 15 10
MpsIMBIMU B IIpOCTpaHcTBE" '
[TapamensHOCTh IOCKOCTEN:
14 17.10
MapajuieIbHbIE TNIOCKOCTH
15 CaolicTBa napamienbHbIX MIOCKOCTEN 22.10
16 [Ipocreiimme NpocTpaHCTBEHHBIE 2410
(burypsl Ha MIIOCKOCTHU: TETPAdAP
[Ipocreiitme GUrypsl Ha MIOCKOCTH:
17 05.11
KyO, mapaienenumne;
18 [Toctpoenue ceueHumii 07.11
19 [TocTpoenue ceuenuii 12.11




Konrtponsnas padora no reme "[Ipsimbie
U TJIOCKOCTH B IPOCTPAHCTBE.

20 14.11
[TapannensHOCTh NPSIMBIX U
mwiIockocten"”
[lepnieH IUKyYIAPHOCTD NPSMOM U

21 MIOCKOCTH: IEPHCHINKYISIPHBIC 19.11
MpsSMbIE B TPOCTPAHCTBE
ITapamnensHbie OIpsIMEIE

29 p p > 21.11
MEPIEHANKYISPHBIE K INIOCKOCTH
ITapamnensHble OpsIMEbIE

23 P P ’ 26.11
MEePIEHIUKYISIPHBIE K TTIOCKOCTH
IIpu3Hak nepneHIuKyISIPHOCTH OPSIMOU

24 p p yp P 28.11
U IIOCKOCTH
IIpu3Hak mepneHIuKyISIPHOCTH OPSIMOU

25 p p yp p 03.12
U IVIOCKOCTH
Teopema o IpsIMOH NEPHECHIUKYIIPHON

26 P P P Yp 05.12
MJIOCKOCTH
Teopema o0 IpIMOH NEPIEHIUKYIAPHOU

27 p p P yAp 10.12
IJIOCKOCTH
Teopema o TIPSIMOH TIEPIIEH UK YIIPHOI

28 p p p Yp 12.12
IUTIOCKOCTH
[lepieHAMKYSAp M HAKJIOHHBIE:

29 paccTossHUE OT TOYKH 10 MJIOCKOCTH, 17.12
paccTosHUE OT NPAMOM 10 TUIOCKOCTH
[TepieHaAMKYSIp ¥ HAKJIOHHBIE:

30 paccTosHUE OT TOYKH 10 INIOCKOCTH, 19.12
paccTosgHue OT IPSAMOM 10 TIOCKOCTH

31 [TepnienquKymnsip U HaKJIOHHBIE: 24.12




pacCToAHrC OT TOYKHU 0 INIOCKOCTH,
pacCTosAHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

32 Teopema o Tpex neprneHAuKyIApax 26.12

33 TeopeMma o Tpex nepreHANKYIIpax 09.01

34 Teopema o TpEX nepreHANKYIApax 14.01
KontponsHas pabora no teme

35 "IlepreHIUKYISIPHOCTD MPSMBIX B 16.01
npocTtpaHcTae"

36 Vel ]i IIPOCTPAHCTBE: YTOJI MEXAY 2101
IPSIMOI U TIOCKOCTBIO

37 JIByrpaHHBIN yroJl, JMHEHHBIN yromi 23.01
JBYTPAHHOI'O yIJia

38 JIByrpaHHBIN yIroJl, JMHEHHBIA Yroi 28.01
JBYTPAHHOI'O yIJIa
[lepneHUKyYISIPHOCTB MIJIOCKOCTEM:

39 MpU3HAK NEePHESHINKYISIPHOCTHA ABYX 30.01
IJI0CKOCTEN
[lepneHUKyYISIPHOCTB MIJIOCKOCTEM:

40 MPHU3HAK NEePHESHINKYISIPHOCTHA ABYX 04.02
IJI0CKOCTEN
[lepneHIMKYISApHOCTD MIOCKOCTEM:

41 MIPU3HAK NEPIEHAUKYISIPHOCTH IBYX 06.02
IJI0CKOCTEN

42 IIpssmoyronbHbIN Napasuienenune 11.02

43 O0o011IeHNE U cUCTEMATU3aUs 13.02
y4eOHOTr0 MaTrepurasia

44 KonrtponsHas pabora mo remam 18.02

"IlepnieHAUKYIAPHOCTD IPSIMBIX U




miockocTeil" u "YTibl MEXIY NPSIMBIMU
U IJI0cKoCcTAMU"

45

Ilonsarue MHOI'OrpaHHHuKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC
1 HCBBIITYKJIBIC MHOT'OI'PaHHUKH,
pa3BEPTKAa MHOTOTPaHHUKA

20.02

46

47

48

49

50

o1

[Ipusma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IPU3MBI; TIpsiMasi 1
HAaKJIOHHAs [IPU3Mbl; OOKOBAasl U MOJIHAS
MTOBEPXHOCTb MTPU3MBI

[Napannenenunen, mpsIMOYTOJIbHBII
napajuieNienuIe U ero CBoicTBa
[Mupamuna: N-yroibHas nupammuaa,
TPaHU U OCHOBAaHUE MUPaAMUJIbL;
OO0KOBas U MOJTHAS TOBEPXHOCTh
MAPaMU/Ibl; IPABUIbHAS U yCEUEHHAS
nMpamua

[IpaBuUnbHBIE MHOTOIPAHHUKU: TOHSATHE
MPaBUIILHOTO MHOTOTPAHHHKA;
MpaBUJIbHAs NPU3Ma U MPaBUIIbHAS
NUpaMu/a; TpaBUiIbHask TPEYroJbHas
MApaMUJIa U IPABUIBHBIA TETPAdAP;
KyO

[Ipeacrasnenue o MpaBUIbHBIX
MHOTOTPaHHUKAX: OKTa3p, J0AeKadAp
U UKOCa3Ip.

CummMmeTpus B TPOCTPAHCTBE:

CUMMETPHS OTHOCUTEIIBHO TOUYKH,
MPSIMOM, TNIOCKOCTU. DJIEMEHTHI

25.02

27.02

04.03

06.03

11.03

13.03




CUMMCTpPUU B IIUpaMUuaax,
napajiCcnuicaax, rnmpaBUIbHBIX
MHOI'OI'paHHHUKaXx

Brlunciienue 3j1eMEHTOB

52 MHOTOTPaHHHUKOB: pEOpa, AUaroHam, 1 18.03
YTIIBI
[Tnomans OOKOBOI MOBEPXHOCTH U
53 TIOJTHOM HOBerHOC'[;I/I MIPSIMOU TIPU3MBI, 1 20.03
TUTIOIIAb OCHOBAHHM, TEOpEMa O
OOKOBOI TOBEPXHOCTH MPSIMON TPU3MBI
[Tnomans OOKOBOI MOBEPXHOCTH U
54 MOBEPXHOCTHU TPABUIIBHOM HI:IpaMI/II[BI, 1 01.04
TeopeMa o IIoNaan OOKOBOU
MOBEPXHOCTH YCEUEHHOU TTHPAMHUIBI
55 KonrtponbHas pabora no Teme 1 03.04
"MHororpanHuku"
56 [Tonsatue 06 00BEMeE 1 08.04
57 O06BEM TUpaMuUIbI 1 10.04
58 OO0BEM TUPAMHU/TBI 1 15.04
59 OO0BEM TUPAMHU/TBI 1 17.04
60 O0BEM TUpaMUIBI 1 22.04
61 O0BEM pU3MBI 1 24.04
62 O0BEM npU3MBbI 1 29.04
63 OO0BEM TTPU3MBI 1 06.05
64 KOHT}?OJ‘ILH&H pabota o Teme 1 08.05
"O6BEMBI MHOTOT'PaHHUKOB"
65 [ToBTOpeHue, 0600IIEHNE 1 13.05

cucrtemaTtusanusa 3Hanuil. [loctpoenne




CEYCHUI B MHOTOI'PAaHHUKE

66

[ToBTOpeHmE, 0000IIEHNE
cHCTEeMaTHu3anus 3HaHu. Berancienne
pacCTOSAHUM: MEXAY ABYMS TOUKAMH, OT
TOYKH J0 NPAMOM, OT TOYKHU 10
IJIOCKOCTH, MEXAY CKPELIUBAOLIIMMHUCS
MPSAMBIMHU

15.05

67

68

HToroBast KOHTpOJIbHAS paboTa

[ToBTOpEeHME, 0000IIEHNE
cucTeMaTu3als 3HaHui. Berancnenue
YIJIOB: MEKIY CKPEIIHBAFOIIAMUCS
MPSIMBIMH, MEKIY MPSMOU U
IJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXTy TUTOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

20.05

22.05




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Jara nzy4enus

Bcero

KonTpoabHbl
e padoThl

MpakTuy
ecKHne
padoTshI

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc,
JMaMeTp; TUIOIIAb [TOBEPXHOCTH

cepsl

03.09

B3aumMHoe pacrionioxxeHue chepbl u
TUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; momans cheps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

]_II/IJ'II/IH)IpI/I‘-ICCKaSI IMOBEPXHOCTD,
o0pa3yrolne UIHHIPHIECKOI
MOBEPXHOCTH, OCh IIWJIHHIPUICCKON
MMOBEPXHOCTH

10.09

17.09

24.09

Hunuuap: ocHOBaHMs 1 OOKOBas
MMOBEPXHOCTh, 00pa3yromas u oCh;
[UIOIAas OOKOBOM U MOJIHOM
MMOBEPXHOCTHU

01.10

N3o0paxkenue muimHIpa HA
IJIOCKOCTH. Pa3BépTka muuHapa.
Ceuenust uuuHApa (MIIOCKOCTHIO,
napajuienbHON UITN
NEPIEHIUKYJIIPHON OCU LIMJIMHAPA)

08.10

Konunueckas moBepxHOCTb,

15.10




o0pa3yromnre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOH MOBEPXHOCTH

Konyc: ocHOBaHue U BepIlMHA,
o0pa3yrolas U 0Ch; IJIOMAAs OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

22.10

10

11

VYceu€HHblil KOHyc: 00pasyromue u
BBICOTA; OCHOBaHHS U OOKOBast
IIOBEPXHOCTH

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTHI0, apasIeIbHON
OCHOBAHMIO, U IUNIOCKOCTHIO,
MIPOXOJAIIEeH Yepe3 BEPIINHY)
KomOuHanus ten BpameHus u
MHOTI'OTPaHHUKOB

05.11

12.11

19.11

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B
MHOT'OTPaHHUK HJIU B TEJIO BpalCHUS

26.11

13

14

TToustue 00 00bEMe. OCHOBHEBIE
CBOIiCTBA 00BEMOB TEN

O0BEM UIHHIIpa, KOHYyCa

03.12

10.12

15

OO6béM mapa ¥ miomaab chepol

17.12

16

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
CoOOTHOIICHUS MEXTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMK MTOTOOHBIX
Ten

24.12

17

Konrtponsnas padora o temam "Tena

14.01




Bpamenus" u "O0beMbl Ten"

BGKTOP Ha IIJIOCKOCTHU U B

18 21.01
MIPOCTPAHCTBE

19 Crno>keHue ¥ BRIYUTAHHUE BEKTOPOB 28.01

20 YMHOK€EHHE BEKTOpa Ha YUCIIO0 04.02
Pasnoxxenue BekTopa 1o Tpém

21 HEKOMIJIaHAPHBIM BekTopam. [IpaBuiio 11.02
napasuiefienunena
Pemenune 3ama4, CBSI3aHHBIX C

22 MIPUMEHECHHUEM TPABHII JCHCTBUH C 18.02
BEKTOpaMH
[IpsiMmoyronbHas cucTeMa KOOPMHAT B

23 npoctpanctse. KoopanHaTel BeKTOpa. 25.02
[Ipocreiimne 3axa4n B KOOpAUHATAX

24 VYron mexay Bektopamu. CKansipHOe 04.03
MIPOU3BEICHNE BEKTOPOB

o5 Beruucnenue yrioB MexIy IpsSMbIMU 11.03
U TUIOCKOCTSIMH

26 KoopanHaTHO-BEKTOPHBIN METOI ITPU 18.03
peIIeHIH TEOMETPHUYECKUX 3a1a4
KonrtponsHas pabora no teme

27 "BekTops! 1 KOOPIMHATHI B 01.04
pocTpaHcTBe"
[ToBTOpeHue, 06001IeHNE 1

78 cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca 08.04
TUTAHUMETPUH

29 [ToBTOpeHuEe, 0600IIeHNE 1 15.04




cucremaru3anws 3HaHUH. OCHOBHBIC
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

[ToBTOpeHUEe, 06001ICHNE 1
30 chcTeMarTu3ans 3HaHui. 3agaun 1 22.04
HJIaHI/IMeTpI/II/I U METOABI UX peH_IeHI/ISI

[ToBTOpEeHME, 0000IIEHNE 1
31 cHcTeMaTH3aIs 3HaHu|. 3aqaun 1 29.04
IUTAHUMETPUH U METOJIbI UX PEIICHHSI

IToBTOpEeHME, 0000IIEHNE 1

cucremarusanus 3HaHuii. OCHOBHbBIE
32 1 06.05
burypsl, pakThl, TEOPEMBI Kypca

CTepEOMETPUH
33 HToroBasi KOHTpOJIbHASA paboTa 1 1 13.05
1
34 OBTOpEHHUE, 0606III€HI:IC " 1 20.05
cHCTEeMaTH3aIus 3HaHUH
OBLIEE KOJIMYECTBO YACOB I1O 34 3 3

I[TPOTPAMME







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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
Anre0Opa u Hadana MaTeMaTtnyeckoro ananusa, 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 npMocksa

"IIpocBemienune” 2021

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

* 'eometpus. 10-11 kmaccsl.: yued. s 001eo0pa3oBat. opraHusaiuii : 6a30BbIi
ypoBenb / JI.C. Atanacsan, B.®. byry3os, C.b. Komowmies u ap. — M.:
IIpoceemenue, 2023r.

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

» Equnstii rocynapctBennsli ox3amen 2023,2024r Marematuka. Y4ueOHO-
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 MEAATOTHYECKUX
U3MEPEHUN

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

3http://www.resh.edu.ru/ Poccuiickas 3yieKTpoOHHas [IKOJIA
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