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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, paBuIbHbIX 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 NMHUpaMuAbl, TeOpeMa O IJIom@aau yceu€HHo nupamuabl. [loHsTHe 00 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

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

11 KJIACC

Tesa BpaleHus



[Munuaapuyeckass MOBEPXHOCTh, 0O0pa3ylolue IMIMHIPUYECKON MOBEPXHOCTH, 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: ocHOBaHuMe M BeplIMHA, OOpa3ymollas U OCh; IUIOIIAIb
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; KacaTelbHas INIOCKOCTh K cdepe; miouanb 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 00 o00BEMe. OcHOBHBIE cBOWcTBa 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,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHApa (MapauieIbHO W TNEPHEHAMKYISIPHO OCH), CEYCHHS KOHyca
(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. PazjoxkeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. [lpaBuio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JCHCTBUI C BEKTOpaMH.
[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel Bektopa. Ilpocreiimue
3aJaud B KOOpAWMHATaX. Yroia Mexay BekTopamu. CKalspHOe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMU U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ MpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yNbTAaThl OCBOCHHUS MPOTrpamMMbl yuyeOHOro mnpeamera «MareMaTuka»
XapaKTEepPU3YIOTCA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHUN, HpOLEAYp Tpa)kIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCICTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH € UX (YHKIMAMU M Ha3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO POCCUICKOM TPa’KIaHCKOW MIECHTHYHOCTH, YBAXKEHUS K MPOLLIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTHKEHUH B IPYrUX HayKaX, TEXHOJIOTUSX, cepax IKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOHYHBOTO OYyYIIErO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJau, pEIIeHUH, paCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM pa3JInYHbIX BUJIOB UCKYCCTBaA.

Du3nyeckoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe mMMTaHWe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, peryispHas (uznueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JIEATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTHU TPYAOIIOOUS; MHTEPECOM K pa3iIMyHbIM
chepam npodheccHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPUIIOKEHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCcKOMYy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUU BCEH J>KU3HU; TOTOBHOCTBHIO K AKTHBHOMY Y4YacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHME MPUPOJHOM U COLMAIBHOW Cpeabl, OCO3HAaHUEM
I00aTbHOTO  XapakTepa AKOJIOTMYECKUX  MpoOJieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHusl 3a7jad B 00JIacTU OKpYXKarouleil cpelpl, MiIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIEN CPEJIBI.

IleHHOCTH HAYYHOIO MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHS, 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€MaTUKA M MaTeMaTU4YEeCKOM KyJIbTypOM KaK CPEICTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapakTepU3yIOTCS  OBJAJECHHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMl,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcsa (0ceoenue mMemooo8 NO3HAHUS OKPYICAIOUe20 MUupa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXIYy MOHATUAMH; (DOPMYIHpPOBATH OMPEICICHUS MOHSITUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATIN3A;

® BOCIPHHHMATH, (DOPMYIIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKACHUSX; IPEAaratb KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BHIBOJIBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, JICTYKTUBHBIX W WHIYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS U BBIBO/IBI,

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

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HMCCICAOBATEIIBCKUH  MHCTPYMEHT  IO3HAHHUS;
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIECIOBAHUE II0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO OO0BeKTa, SBICHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, MPOIIECCAMHU;

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



MPOTrHO3UPOBATH BO3SMOXKXHOC PA3BUTHC ITPOLICCCA, a TAKKC 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(OpPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AHAIU3MPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

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

OLICHUBATh HAAEKHOCTh HMH(POPMALMU IO CAMOCTOSTEIBHO CHOPMYIMPOBAHHBIM
KPUTEPHUSM.

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

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUSI 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, BbICKAa3blBaTb HACHU, HAICJICHHBIC Ha IIOUCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYXXKACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Avajiora,
0OHapY)XMBaTh pa3In4ve U CXOJCTBO IO3UINH; B KOPPEKTHOH opme HopMyIupoBaTh
pa3HOIIIACHsl, CBOM BO3PAKECHUS;

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

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJI30BATh NMPEHMYIIECTBA KOMAaHIHONH W WHIWBUAYAJIBHOW pabOTHI
Npyd pelIeHWH Y4YeOHBIX 3a/1a4; MPUHAMATh Iellb COBMECTHOH JeSTEeIHHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHIbl PadoT,
JIOTOBAapHUBAaThCs, OOCYXKJaTh IpOLIECC M pe3ylnbTaT padoThl; 0000IIaTh MHEHUs
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 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, obecneuusarom GopmMuposanue CmviCilo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:

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

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 BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
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 NOHATUSAMU: TOUYKA, IpsAMasi, INIOCKOCTb.

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

OnepupoBaThb MNOHATHUSIMU: TAPAUIETBHOCTh M MHEPIEHIAUKYISPHOCTh TMPSAMBIX U
IIJIOCKOCTEM.

KnaccugummpoBars B3auMHOE pacloOI0KEHNUE PSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHSTUSAMU: JBYTPAaHHBIM Yroj, TpaHU MABYTPaHHOTO Yyria, pedpo
JIBYTPAHHOTO yTJia; TUHEHHBIA yroll ABYTPaHHOTO YIIia; TpajycHas Mepa JBYrPaHHOIo yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHMK, BBIMYKJIbIH W HEBBIMYKJIbI MHOIOIPAaHHUK,
3JIEMEHTHl MHOTOI'PaHHHUKA, IPABUIIbHBIA MHOTOTPaHHHUK.

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

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIUU
(BBIMYKJIBIE M HEBBINMYKJbIE MHOTOTPAaHHUKH; TPAaBUJIbHbIE MHOTOIPAHHUKH; WIpSIMblE H
HaKJIOHHBIE IPU3MBI, MTapalIeIeTIUIICbI).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

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

Ctpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIOJHAThH (BBIHOCHBIE) ILIOCKHE
YepTEKHU U3 PUCYHKOB ITPOCTHIX 0OBEMHBIX (PUTYD: BUJ] CBEPXY, COOKY, CHHU3Y.

Pemate 3amaun Ha HaxXxoXJIEHHME TIEOMETPUYECKMX BEIMYMH TO oOpasnaMm HIu
QIropuTMaM, TMPUMEHSS HU3BECTHHIE AHAJUTHUUECKUE METOJbl MPHU PEUICHHH CTaHIapTHBIX
MaTeMaTUYeCKUX 3aJjad Ha BBIUMCIEHHE PACCTOSHUN MEXIy JBYMS TOYKAMH, OT TOYKHU 1O
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
MaTeMaTUYeCKUX 33/1a4 Ha BBIUYMCICHHE YIJIOB MEXAY CKPEIIMBAIOIIUMUCS MPSIMBIMH, MEXIY
NPSIMOM U TNIOCKOCTBIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnare 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
CUMMETPHUHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DPUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX HUTypax, MPEACTABICHHYIO HA YePTEekKaxX U PUCYHKaX.

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

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
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 MPAKTUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
OPUMEHATh  M3YYCHHBIC T[OHATHS B  MpPOIECCe IOWCKA PEHICHHUS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
anmapara anreOpbl; peniarh MPaKTHYECKUE 3a/1a4H, CBSI3aHHbIC C HAXOXKICHHEM IeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

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

Pacnio3naBate Tena BpaiieHus (LIHWJIKHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUSs.

KnaccudumupoBaTs B3auMHOE pacroioKeHue cepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CIIOS, BBICOTA MIAPOBOTO CIIOS; MIAPOBOM 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 WJIN TEJIO BPAICHUSI.

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

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

BINOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUI
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 IIPOCTPAHCTRBE.

BrInonaHATh ASHCTBUSA CI0KEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB U YMHOXEHUSI BEKTOpa
Ha YKCI0, O0BSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpuMeHATh paBUIIO NapasuIeNICNIIE A,



OnepupoBaTh MOHATHSIMHU: JEKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOP, MOMIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yroll MEXIy BEKTOpaMH, CKallsipHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBAT BEKTOP 110 JIBYM HEKOJLTMHEAPHBIM 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.

Pemate mpocreiinye reoMeTpuuecKre 3aa9d Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TIPOCTEHINNE MPOTPAMMHBIE CPEIICTBA H JIJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

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

[TpuMeHsTh TIONyYeHHBbIC 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATH PEAbHBIC CHUTYAIlUU U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
WCCJICIOBATh TIOCTPOSHHBIC MOJEIU C WCIOJIB30BAHUEM T'C€OMETPHUYCCKHX IMOHATHH M TEOPEM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHHEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
https://resh.edu.ru/office/user/profile/
1 BBeneHue B cTepeoMeTpuio 10 0 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 IIpsiMbIE M TUIOCKOCTH B IIPOCTPAHCTBE. 12 1 https://www.yaklass.ru/
HapaJIJIeJILHOCTB NPsSIMBIX U MJIOCKOCTEH https://eqe.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 IeprnenmKyISpHOCTb NPSIMBIX U 12 0 https://www.yaklass.ru/
IIOCKOCTEN https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 VYTIiel MEXAY NPSIMBIMU U TUIOCKOCTSIMU 10 1 https:// WWW'VakI?SS'rU/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 MHOTOrpaHHHKH 11 1 https://www.yaklgss.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 OOBEMBI MHOTOTPaHHUKOB 9 1 hitps:// WWW'VakI?SS'rU/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
7 IToBTOpEHME: CEUECHMUS], PACCTOSHUS U YIJIbI 4 0

https://www.yaklass.ru/
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https://ege.sdamgia.ru/

11 KJIACC

KoanuecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM POBbLIE)
Ne i/ KoHTpoJbHbIe
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoTshI
https://resh.edu.ru/office/user/profile/
1 Tena BpamieHus 12 0 https://www.yaklass.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
2 OGBEMBL TeIT 5 1 https://www.vaklgss.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https:// WWW.vakIe_xss.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 [ToBTOpenue, 00600mIEHNE, 7 1 https://www.yaklass.ru/
cucTeMaTH3anus 3HaHUU https://ege.sdamgia.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kou- Jlara Jara
Ne n/m Tema ypoka
BO IiaHupyemasi  (paxkrudeckas
4acoB
OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, TIPSIMasi, TUIOCKOCTb,
1 npocTpancTBo. [IpaBuia n3o0paskeHus: Ha pUCYHKaX: U300paKEHUS 1 1 Henens
IUIOCKOCTEH, MapajlIeNIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
) [TonsaTHs: Mepecekarmuecs MmIOCKOCTH, IEPECEKAIOIIUECS MPsIMast U 1 1 nenens
TUTOCKOCTh
3 [ToHsTHS: IEepeceKarIuecs MIOCKOCTH, MIEPECEKAIOIIUECS MPsIMast U 1 2 Henesl
TUTOCKOCTh
4 3HAKOMCTBO C MHOTOTpaHHUKAMHU, U300pakKeHHe MHOTOTPAaHHUKOB Ha 1 2 Hepens
PUCYHKAX, Ha MMPOEKIIMOHHBIX YepPTeKax
5 HavansHbie cBeieHUs 0 KyOe U TUpaMuJIe, UX Pa3BEPTKH U MOJICITH. 1 3 Henens
CeueHust MHOTOIPaHHUKOB
5 HavanpsHble cBeieHUs 0 KyOe U MUpaMujie, UX pa3BEPTKU U MOJEIH. 1 3 Hemens
CeueHnsi MHOTOTPaHHUKOB
7 [TonsTHE 06 aKCHOMAaTUYECKOM TOCTPOCHUHU CTEPEOMETPUU: AKCHOMBI 1 4 Henens
CTEpEOMETPHUU U CIEACTBHS U3 HUX
3 [TonsATHE 00 aKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPHUHN: aKCHOMBI 1 4 nenmenst
CTEPEOMETPHUH U CIICACTBHS U3 HUX
9 [TonsiTHE 06 aKCHOMAaTUYECKOM TTOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI 1 5 Henens
CTEpEOMETPHUU U CIEACTBHS U3 HUX
10 [TonsATHE 00 aKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPHUHN: aKCHOMBI 1 5 Henens
CTEpEOMETPHUU U CIEACTBHS U3 HUX
1 B3anMHoOe pacronioykeHne IpsSIMbIX B TIPOCTPAHCTBE: MepeCceKatonrecs, 1 6 Henmens

napaljiICJIbHBIC U CKPCIIUBAOIIUECCA ITPAMBIC




[TapannenpHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapaslieabHble

6 Henens

12 N
MpsiMbIe B IPOCTPAHCTBE; MAaPAJUIETbHOCTD TPEX MPSIMBIX
13 [TapamensHOCTh IPSAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE: 7 Hepnens
[MapannenbHOCTh TPSIMOM U TNIOCKOCTH
14 VYTIIbl ¢ COHANpPaBICHHBIMU CTOPOHAMU 7 Heplens
15 Yroa Mexay IpsIMbIMU B IPOCTPAHCTBE 8 nenens
16 Yroa Mexay IpsIMbIMU B IPOCTPAHCTBE 8 nenens
17 [TapannensHOCTh TUIOCKOCTEN: MapajuieNbHbIE TUIOCKOCTH 9 nenens
18 CBoiicTBa mapajyIeIbHBIX TUIOCKOCTEH 9 nenens
19 [Ipocreiinme npocTpaHCTBEHHBIE (PUTYPHI HA IIIIOCKOCTU: TETPa’p, KyO, 10 nenens
napaiesenume,|
20 [TocTpoenne ceueHmit 10 nenens
21 [Toctpoenue ceuenuit 11 nenens
99 KonrtponbHas padorta no teme "[IpsiMble 1 TNIOCKOCTH B TPOCTPAHCTBE. 11 nenens
[MTapannenbHOCTh NPSMBIX U IUIOCKOCTEH"
23 [NeprieHAUKYIAPHOCTH MPSAMOH ¥ IIIOCKOCTH: TIEPIICHTUKYIISIPHBIC TIPSIMBIE 12 nenens
B IIPOCTPAHCTBE
24 [IpsiMble mapasienbHble U MepIeHIUKYIIPHbIE K IUIOCKOCTH 12 nenens
25 [TpsiMbIe apaieNbHBIC U TIEPICHINKYISPHBIE K TUIOCKOCTH 13 nenens
26 I[Tpu3HAK epreHNKYIAPHOCTH IPSIMO# H TIOCKOCTH 13 nenens




14 wenensa

27 [Ipu3Hak nepneHaAUKYJIApPHOCTH IPSIMON U INIOCKOCTH
28 Teopema o npsiMoii NePHIECHINKYISPHOH MIIOCKOCTH 14 nenens
29 Teopema o mpsAMOM NEPIEHANKYISPHOHN MIIOCKOCTH 15 nenens
30 Teopema o mpsAMOM NEPIEHANKYISAPHOMN MIIOCKOCTH 15 nenens
31 [lepnieHIuKysIip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IIIIOCKOCTH, 16 nenens
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
39 [lepneHauKysip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH /10 MIJIOCKOCTH, 16 nenens
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
33 [lepnenquKynsip U HAKJIOHHBIE: PACCTOSHUE OT TOYKH J10 TUIOCKOCTH, 17 nenens
paccTostHuE OT MPSAMOM J0 MIIOCKOCTH
34 [lepnieHIUKYNsIp M HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH J0 IIIOCKOCTH, 17 nenens
paccTosiHue OT IpsIMOM J0 TIOCKOCTH
IJIBI B IPOCTPAHCTBE: YIOJl MEKIY MPSIMON U TUNIOCKOCTBIO
35 v 18 nenens
36 JIByrpaHHBIN YTroJl, JMHEHHBIN Yrojl ABYTPaHHOIO yIjia 18 nenens
37 JIByTrpaHHBIN yTroJl, JMHEHHBIN Yrojl IBYTPaHHOTO yIia 19 nenens
38 [lepnieHIUKYISPHOCTD MIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH IBYX 19 nenmens
IIJIOCKOCTEN
39 [lepneH UKy PHOCTD MIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH IBYX 20 menens
IIJIOCKOCTEN
40 [lepneHIUKYISIPHOCTD MJIOCKOCTEN: IPU3HAK NEPIIEHIUKYISIPHOCTH ABYX 20 nenens
IIJIOCKOCTEN
.. 21 "wenens
41 TeopeMma o Tpéx mepHeHANKYIApAX




21 "enens

42 TeopeMa 0 TpEX NepHeHANKYIIApax
43 Teopema o TpEX TepHeHNKyIAPax 22 nepnens
44 KontponbHas padota no temam "llepneHAUKYISIPHOCTD MPSMBIX H 22 nenens
mrockocTeil" u "Y sl MeXAy NPSAMBIMU U ITIOCKOCTSIMU"
45 IToHsiTHE MHOTOIpAaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOI'PAaHHUKA, 23 "enens
BBINYKJIbIE U HEBBIMYKIIbIE MHOTOIPAaHHUKHU; Pa3BEPTKA MHOTOTPAHHUKA
46 [Ipu3ma: N-yrosibHas npu3Ma; TpaHd U OCHOBAHMSI IPU3MBI; IIpsMasi U 23 Henens
HAKJIOHHAs [IPU3MBbI; OOKOBasl U MOJIHAS TOBEPXHOCTh IPU3MBI
47 [Napannenenunen, npsIMOYTOJIbHBIN MapajielenuIe]] 1 ero CBONCTBa 24 nenens
[Mupamuna: N-yronbHas mupamMuaa, TpaHd U OCHOBAHUE MTUPAMU/IBI, 24 nenens
48 OO0KOBas U NOJIHAS TOBEPXHOCTh MUPAMUJIbL; IPABUIIbHAS U yCEUEHHAS
nupamua
IIpaBuiIbHBIE MHOTOIPaHHUKH: TIOHATHE NPAaBUIBHOIO MHOTOTPaHHUKA; 25 "enens
49 IIpaBWIbHAS [TPU3Ma U NIpaBUIIbHAS IMPAMU/IA; IPABUIIbHAS TPEYTOJIbHAS
NMpaMu/ia ¥ MpaBUIbHBINA TETpasap; Kyo
50 [IpencraBieHne 0 MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp, JOAEKAdAP U 25 "enens
HKOCadIp.
CuMMeTpHs B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBLHO TOUKH, IPSIMOH, 26 Henens
51 IJIOCKOCTHU. DJIEMEHThl CHMMETPUH B MMUPaMHJIax, Mapajjiesenuneaax,
MIPaBWJIbHBIX MHOTOTPaHHUKAX
52 Beruucrienue 31eMeHTOB MHOTOIPaHHHUKOB: pEOpPa, IMaroHaiu, yribl 26 nenens
[Tnomans 60K0BOM MOBEPXHOCTH U MOJTHON MOBEPXHOCTH MPSMOM 27 uenens
53 MIPU3MBI, TUIONIA/Ib OCHOBAaHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTU MPSIMOM
MIPU3MBI
54 [Tnomanas 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIHLHON MHUPAMU/IBI, 21 nenens




TeopeMa O IO OOKOBOM MOBEPXHOCTH YCEUEHHOM MUPAMUIBI

55 Kontposbnas padota nmo tTeme "MHOrorpaHHUKH" 28 nenenst
56 Iousarue 06 00BEME 28 menens
S7 O0BEM MUpaMUIBI 29 uenens
58 O0BEM nupamMuIbI 29 uenens
59 O0BEM UpaMuIbI 30 uemens
60 O06BEM mUpaMuIbI 30 uemens
61 OGBEM IIPU3MBI 31 nenens
62 O06BEM TIPU3MBI 31 nenenst
63 O0BEM TTPU3MBI 32 nenens
64 KonTponbnas pabota o Teme "OO0bEMBI MHOTOTPaHHUKOB" 32 nenens
65 [ToBTOpenue, 060061meHne cucreMaTu3anus 3Hanui. [loctpoenue ceuenuit 33 Henmens
B MHOTOTpaHHHUKE
[ToBTOpeHme, 06001IeHNE crcTeMaTH3alus 3HaHWi. Beraucienue 33 Henens
66 paccTOSHUI: MEXY IBYMSI TOUKaMH, OT TOYKH JIO0 IPSIMOMU, OT TOYKHU IO
TJIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS TTPSIMBIMU
67 Hrorosast KOHTpoJbHASA paboTa 34 nenens
[ToBTOpeHue, 06001IeHNE ccTeMaTH3allvs 3HaHUN. BeIuucienue yrios:
68 MEXTY CKPEIIUBAIOIUMUCS IPSIMBIMU, MKy TIPSIMON U TUIOCKOCTHIO, 34 nenens

JIBYTPAHHBIX YIJIOB, YIJIOB MEXAY IIJIOCKOCTSIMU
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11 KJIACC

Ne i/ Tema ypoka Konuuectso  lata Hata
4acoB IUIaHUPYyeMast dakTrueckas
1 Cdepa u map: LeHTp, paanyc, TUaMeTp; IUIOIAlb 1 1 Henensa
MOBEPXHOCTHU Cepbl
5 BsanmHuoe pacronoxxenue cepbl U IIOCKOCTH; KacaTellbHas 1 2 Hepens
TUTOCKOCTH K cdepe; miomanb chepsl
3 N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH. 1 3 Henens
Ceuenus mapa
[{unuHapuyeckas MoBEpPXHOCTb, 00pa3yoIre 4 nenens
4 LHUJIUHAPUYECKON TOBEPXHOCTH, OCh HUIMHAPUYECKON 1
MIOBEPXHOCTH
5 [{wnHAp: ocHOBaHUS U OOKOBAs MOBEPXHOCTh, 00pa3yromias 1 5 Henens
U OCb; IJIONIa/1b OOKOBOM M MOJHOW MOBEPXHOCTH
N300pakeHne MuIMHApa Ha TIIOCKocTH. Pa3BépTka 6 Henens
6 mnHApa. CedeHus UIMHAPa (IUI0CKOCThIO, MapasleIbHOM 1
WIN TIEpIEeHIUKYIPHOM OCH IIWINHAPA)
7 Konnueckast noBepXxHOCTh, 00pa3yrone KOHUYECKON 1 7 Henens
MOBEPXHOCTH, OCh U BEPIIMHA KOHMYECKOW OBEPXHOCTH
8 Konyc: ocHOBaHMe 1 BepinHa, 00pa3yromas u oCh; 1 8 Henens
ionIaib OKOBOM M MOJTHON MOBEPXHOCTH
9 VYceu€HHbIil KOHYC: 00pa3yroIie U BHICOTA; OCHOBAHUS U 1 9 Henens
OOKOBast MOBEPXHOCTh
N3ob6pakenue koHyca Ha iockocTu. Pa3Béprka koHyca. 10 Henens
10 CeueHus KoHYyca (TTOCKOCTHIO, MAPaJUIEIbHON OCHOBAHMIO, 1
U TUIOCKOCTbIO, IPOXOIALIEH uepe3 BEpUINHY)
11 KoMOunarws Ten BpamieHus: ©# MHOTOTPaHHUKOB 1 11 nenens




12 MHororpaHHuK, ONMCaHHBIA 0KOJI0 cepsl; chepa, 12 nepnens
BIIMCAHHAsl B MHOTOTPAHHUK UJIU B TEJIO BPAIICHUS

13 [Tonsarue 06 06bEme. OCHOBHBIE CBOWCTBA 0OBEMOB TeEI 13 nenens

14 O0BEM IUIMHpA, KOHYCa 14 nenens

15 O0BEM 1rapa u miomaas chepsl 15 nenens

16 [Tomo6HbIe Tena B ipocTpancTBe. COOTHOMICHUS MEXKTY 16 nenens
MJIOMIAIIMU TTOBEPXHOCTEN, 00bEMaMHU MOJOOHBIX TET

17 KonTtponpHast padora no Temam "Tena Bpamenus” u 17 nenens
"O6BembI Ten"

18 BekTop Ha IMIIOCKOCTH ¥ B IPOCTPAHCTBE 18 nenens

19 CiioxeHue ¥ BbIUNTaHUE BEKTOPOB 1 9 nenens

20 YMHOKEHHE BEKTOpa Ha YHCIIO0 20 nenenst

21 Paznoxxenue BekTopa 1o TpéM HEKOMILTAHAPHBIM BEKTOpaM. 21 nenens
[TpaBuiio mapannenenunena

99 Pemenue 3aay, cBsI3aHHBIX C MPUMEHEHHEM MPaBUIT 22 Henens
JIEHCTBUN C BEKTOPAMHU

93 [IpssmoyropHas cucTeMa KOOPAWHAT B IPOCTPAHCTBE. 23 Henens
Koopaunats! BekTopa. [IpocTeiimue 3agaun B KOOpAMHATAX

24 Yron mexay Bekropamu. CKaIsipHOE TPOU3BEICHNE 24 nenens
BEKTOPOB

25 Brrurcnenue yriioB Mex 1y NpsSIMbIMH U TUIOCKOCTSIMU 25 Henens

26 KoopauHaTHO-BEKTOPHBII METO/I P PEHICHUN 26 Henens
TeOMETPHUECKUX 3aa4

97 KonTponbhas pabota no teme "BekTopbl 1 KOOpIMHATHI B 27 "enens
npocTpaHcTae”

28 [ToBTOpeHmE, 0000IIEHNE U CUCTEMATHU3AIIHS 3HAHUM. 28 Henens




OcHoBHBIE GUTYPBI, (GaKThI, TCOPEMBI Kypca INIAHUMETPUN

29 [ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTU3allMsl 3HAHUH. 1 29 "enens
OcHoBHbIE GUTYPBI, HAKThI, TEOPEMBI Kypca IJIAHUMETPUN

30 [ToBTOpEHME, 0000IICHNE U CUCTEMATU3AIMS 3HAHUM. 1 30 Henens
3anauu MIAHUMETPUH U METO/IbI UX PELICHHS

31 [ToBTOpEHME, 0000IICHNE U CUCTEMATU3AIIHMS 3HAHUM. 1 31 menens
3a1auyM MJIAaHUMETPUU U METOJIbI MX PEIICHUS

39 [ToBTOpenue, 0600IICHNE U CUCTEMATH3AIHS 3HAHUH. 1 32 nenens
OcHoBHBIE GUTYPBI, (HAKThI, TEOPEMBI Kypca CTEPEOMETPHH

33 HroroBast KoHTpoIbHAs paboTa 1 33 nenens

34 [ToBTOpEeHNE, 060OIIEHNE U CHCTEMATH3aIis 3HAHUH 1 34 nenens

OBIIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 34 yaca, 3a 2 ropa- 102 vaca




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MareMatuka: anredpa v Hayajia MaTeMaTHYEeCKOro aHallu3a, FTeOMETPHUS.
I'eomeTpus. 10-11 knacc. YueOoHuk. bazoBbiii 1 yriyOIEHHBIN YPOBHU/
Artanacsu JI.C., byry3os B.®., Kagomiies C.b. u ap. ;AKiinoHepHOE 00I11eCTBO
"UznarensctBO "[IpocBenienne”

I'eomerpus. unaktuueckue matepuaisl. 10 knacc. ba3oBblil u mpoduIiIbHbII
ypoBHu./b.I". 3uB; Axunonepnoe oo6mectBo "M3narensctBo "[IpocBemenne”
['eomerpus. Iunaktuueckue marepuainsl. 11 kimacc. ba3oBbiit u mpoduiIbHbIN

ypoBHu./b.I". 3uB; AknnonepHoe obmectBo "M3narenscTBo "[Ipocsemnienue”

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
Metoauueckoe nmocooue K npeIMeTHON JIMHUU Yy4eOHUKOB 110 TeoMmeTpud JI.

C. AranacsH, B.®.byty3oBa, C.b.Kagomuesa u ap.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru



