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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpusi» 6a30BOro ypoBHS JJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CpeIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJICHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEILHOTO PA3BUTHUS IMYHOCTH O0YYAFOIHXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeOMETpUH Ha YpOBHE CpelHero oOlmiero ooOpazoBaHUs
00yCIIOBJIEHa NPAKTHUYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPHH B HANPABICHUU JIMYHOCTHOTO PA3BUTHA OOydaromuxcs, (GOpMHPOBAHUS
(YHKIMOHATBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHS IPYTUX Y4YeOHBIX IUCHUIUIMH.
PazBute y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUH O CYHIIHOCTH U TMPOUCXOKIECHUU
F€OMETPUUECKUX a0CTPAKIUN, COOTHOIIEHUU PEAIbHOTO U UJCAIbHOTO, XapaKTepe OTPaskeHUs
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH W IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAayK M pOJIM MATEeMaTHYEeCKOTO MOJEIMPOBAaHHMS B HAYYHOM IIO3HAHWU W B TPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAyYHOTO MHPOBO33PEHUS YdYallUXCs, a TakKe KadecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /1alITAllii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTCsT OOHMM K3 0A30BBIX TPEIMETOB HA YpPOBHE CPEIHETO OO0IIero
o0pa3oBaHMs, TaK KaK O0eCIeYrBaeT BO3MOXKHOCTh M3YYEHHUS KaK IUCHIUIUINH €CTECTBEHHO-
HAyYHOW HAIMPaBJIEHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKUX YTBEPXKIECHUH B XOJle peIICHUsS
T€OMETPUYECKUX 3a/1a4, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HEIOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PEIIEHUH 3aJad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0macTsaX HesTedbHOCTH 4YenoBeka. OpHEeHTalusl 4YelioBeKa BO BPEMEHH M MPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €0 COLMAIBHOrO ObITHA, (opMa OTpa)KeHHs OKpYXKAroIero Mupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHOU U TPYI0BOM
NeSITEIbHOCTH, SIBJISIETCS OJHUM M3 MPO(EeCcCHOHAIBHO BaKHBIX KadeCTB, MOATOMY aKTyalbHA
3amada (OPMHUPOBAHUS y OOYUYAIOMIMXCS MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKOH
JEeSITeILHOCTH 110 MHOTUM HAIPaBJICHUSM.

Ilens ocBOEHUS MpoTrpaMMbI yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM YpPOBHE OOYUCHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAaHUS CUCTEMATHUECKUX T'€OMETPHUECKUX 3HAHUH U
NecTBUH, crienu(UUHBIX T€OMETPUH, BO3SMOXXHOCTH YCIIEITHOT'O MPOJIOKEHHS] 00pa3oBaHUs 110
CHENUATBHOCTSIM, HE CBS3aHHBIM C MPHUKJIAIHBIM HCIIOJIB30BAHUEM T€OMETPHH.

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



obmero obpazoBanusa. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOUTH
o0Iye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUHU U HEOOXOIUMBIE IS
KHU3HH B COBpeMEHHOM o01ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yOo0Ko, ecliu B JajibHEHIeM BO3ZHUKHET HE0OXOAUMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

JlocTirkeHue e OCBOCHUS MPOrpaMMBbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuopuTteTHBIMU 3a1a9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoMm ypoBHe B 10—11
KJlaccax sSBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYyphl H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TejlaX BpALIEHUsS Kak o
BOXHEHIINX MAaTEMAaTUYECKUX MOJIENAX, TO3BOJISIOIINX ONMMUCHIBATH M U3y4aTh pa3Hble
SIBJICHHUS OKPY’KAIOLIETO MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXKaAX, MOJEIAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHKH U TeJla BPaIICHUS;

e OBJIQJICHHE METOJaMHU pEUIeHHs 3aJad Ha IOCTPOCHMS Ha H300pakeHHsIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHsS ONEPUPOBATH OCHOBHBIMH IOHATHUSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHs U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE aJNTOPUTMAMHU PEHICHUS OCHOBHBIX THIIOB 33j]ad; ()OPMHPOBAHUE YMEHUS
NPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KICHHS B  XOJ€  pEIICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
MIO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENICKUX YMEHNUN, KPUTUYHOCTH MBIIUICHHUS;

e (dopmupoBanue (GpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB M 3aKOHOMEPHOCTEHN B
pEeaTbHBIX JKU3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TFeOMETPUYECKUI  ammapaT Julsl peleHus MNpakTUKO-OPUEHTHPOBAHHBIX 3ajad,
UHTEPIPETHPOBATH U OIICHUBATH ITOYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU

B HayaJle €ero U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
ornpeneN€HHBIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TPOTEKaHUE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HAIISIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITETPHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYamumxXcsi B Kypce
CTEpEOMETPUH MTPOBOJIUTCS 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHKME MPOCTPAHCTBEHHBIX 00pa3oB U
3ajjad Ha OINEPUPOBaHUE NPOCTPAHCTBEHHBIMU oOpasamu. Co3maHue oOpas3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHKE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJISHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE cojepaTenbHble JuHUM Kypca «[l'eomerpun» B 10-11 kjaccax:
«MHororpanHUKN», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBEY, «Tena BpammeHus», «Bekropsl u
KOOPJMHATHI B MpocTpaHCcTBe». DopMupoBaHue JOrHUECKUX YMEHUHN pacripeaessieTcss He TOJIbKO



10 COJCP)KATCIbHBIM JIMHUSAM, HO W TI0 TojaM OOYYeHHs Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusl.

Conepxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE NPEJAMETHBIM pPE3yJIbTaTaM OCBOCHHSI
pabodeii mporpaMMbl, pacrpeeIEHHBIM 10 ToaM 00y4YeHHUs, CTPYKTYPHUPOBAHO TAKHM 00pa3oM,
9TOObI  OBJAJCHHE TICOMCTPHUYCCKUMH  IMOHATHSMHA M  HABBIKAMH  OCYIIECTBIISIIOCH
HIOCJICZIOBATEILHO M TIOCTYIMATEIbHO, C COOJIOJCHHEM NPUHIMIA TPEECMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATINCH B OOIIYI0 CHCTEMY reéOMETPUICCKIX MPEACTABICHUI 00yJarOIINXCs,
pacimpsis ¥ yriyossis e€, 00pa3ys IpOYHbIC MHOXKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reometpun otBoauTcs 2 yaca B Heelnto B 10 kitacce u 2 yaca B Hegento B 11
KJIacce, BCEro 3a JiBa roaa oOydeHus - 136 yueOHBIX 4acoB.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3auMHOe pacnosiokeHue NpsMBbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
cKpemuBampmyecss npsamsie. llapamnenbHOCT NpAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IMPOCTPAHCTBE; MAPALIEIBHOCTh TPEX NPSIMBIX; MNapauIeIbHOCTh
OpsIMOM M IUIOCKOCTH. YIJIBI C COHAIPaBJIEHHBIMM CTOPOHAMH; Yrojdl MEXIy NpPSMbIMU B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuiockocTel. [IpocTeiine mpocTpaHncTBeHHbIE PUTYpBI HA MJIOCKOCTHU: TETPadIp,
KyO, mapaJuiesienune/; NoCTPOeHHE CEYCHHIH.

[lepnieHaAUKYIApHOCTh OPSIMOM U IUIOCKOCTU: NEPHEHIUKYJISpPHBbIE MpsSMblE B
IIPOCTPAHCTBE, TMpsMbIE NapauleIbHblE M MEPHEHIUKYISIPHbIE K IUIOCKOCTH, HPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHEHAUKYISPHON
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YTOJ MEXAY MPSIMOM U IJIOCKOCTBIO; JABYTPaHHBIM yTroJl,
JMHENHBIA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHME OT TOYKU JO
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, TPOEKIHs (GUTyphl Ha IUIOCKOCTb.
[lepneHAuMKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MMEPIEHIUKYISIPHOCTU ABYX IUIocKocTel. Teopema
0 TPEX NEPHEHIUKYIIApaXx.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPDAaHHUKA, BBINYKJIbIE U
HEBBIIYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yronapHas npusma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MpsiMasi ¥ HAaKJIOHHAS TIPU3MbI; OOKOBAs U MOJIHAS MOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsSMOYTOJbHBIN Mapajjienenunea U ero cpoicrsa. [lupamuaa: n-yromapHas
NUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTb IMHPaMUJBbI;
npaBUjbHAasl W YyCEUEHHas MNUpaMuja. OJIEMEHThl Mpu3Mbl W nupaMmuibl. [IpaBuiibHbBIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMKJIa; MpaBUiIbHAs TPEYrojibHasl MUpaMKia U MpaBHIbHBIN TeTpasap; KyO. Ilpencrasnenue
O MpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa’Jp, JoJeKa’aAp M ukocayap. CedeHus HOpU3MBl U
MUpPaMUIBL.

CuMMeTpuss B NPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DneMEeHTbl CUMMETPUU B IMpaMuax, Napauieienuneiax, IpaBuIbHbIX MHOTOTpaHHUKAX.

Brruucnenue »1eMeHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yribl. [lmomans 00koBoM
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM INpPU3MBI, IJIOLIAAb OCHOBAHMH, TeOopema O
OOKOBOW TMOBEPXHOCTH NpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U TOBEPXHOCTH
MPaBWIbHON NMHUpamMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamuibl. [loHsTHe 006 00BEME.
O0bEM upamMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUJIOMIAAIMH IMOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.



11 KUIIACC

Tesa BpaleHus

[{winHapuyeckas IMOBEPXHOCTb, 00pa3ylolue IMINHAPUYECKOM IOBEPXHOCTH, OCh
LWIMHAPUYECKON MOBepXHOCTH. LIMInHIp: ocHOBaHUS U OOKOBas MOBEPXHOCTb, 0Opasyomas u
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konnueckasi MoBepXHOCTb, OOpa3yrollne KOHWYECKOH IMMOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYEeCKOW mnoBepxHocTH. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyoolias MU OCh; IUIOLIAb
OOKOBOW M IOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUSA U
OOKOBast IOBEPXHOCTb.

Cdepa m map: meHtp, paadyc, AuUameTp; IJIOMIAJh IMOBEPXHOCTH cdeprl. Bianmuoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTb K cepe; IIomanb chepsbl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BépTka MIMHApa U KOHYCA.

KomOuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OPSMOYTOJIBHOTO Mapajuienenunena 1 ciaeactsus u3 He€. O0béM LmimHApa, KoHyca. OO0BEM
nrapa ¥ Iiomasib cepsl.

[TomoGHuble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMHU TTOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuennss uMAMHIApa (MApalIeIbHO U MEPHEHAMKYISIPHO OCH), CEYEHHMsS KOHyca
(mapasenbHOE OCHOBAHUIO U MPOXO/ISIIEE Yepe3 BEPLINHY), CEUEHUS 111apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B IpocTpaHcTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTopa MO TPEM HEKOMIUIAaHApHBIM BekTopam. IIpasuiio
napajuienenunena. Pemenne 3anay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBHUI C BEKTOpaMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B IpocTtpaHcTBe. Koopanmuarel Bektopa. Ilpocreimme
3a7a4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CkalsipHOE NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB Mexay HpsIMBIMH U IIOCKOCTSAMHU. KOOpAMHATHO-BEKTOPHBIN METOJ IpU
pEIIEHNN TEOMETPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE Pe3yNbTAaThl OCBOCHHS IMpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3yIOTCSA:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCUIMCKOr0 OO0IIECTBa, MPEACTABICHUEM O MaTeMaTHUYEeCKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, MpoIeayp TIpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMH WHCTHTYTaMHU B
COOTBETCTBUH € UX (QYHKIMUAMU M HA3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON IpaXKIAHCKOW MIACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOALIEMY pPOCCUHUCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
JTOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, Chepax IKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTBIO YYEHOr0; OCO3HAHHMEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYMBOTO OYyIyIIEroO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas 3CTETUKY  MAaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, pacCyKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEMaTHYECKUM acCIEKTaM pa3JInYHbIX BUI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHEe 3HAaHUS B MHTEpecax
310pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOTO OTHOULIEHUS K CBOEMY 370POBBIO
(310poBo€e mMHTaHWe, cOATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PeryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JIESATEIbHOCTBIO.

TpyaoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K pa3IMYHBIM
chepam npohecCHOHATTLHOM AESITEeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BbIOOP Oyayliel nmpodeccuu U peanr3oBbIBaTh COOCTBEHHbIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO HU
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH J>KU3HU; TOTOBHOCTBHIO K AKTUBHOMY YYacTHIO B
pElIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPHI, MOHUMAHHEM BIIMSHUS COIMAIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHOM U COLMAIBHOU CpeAbl, OCO3HAaHUEM
I00aMbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpHEeHTalued Ha  [pUMEHEHUe
MaTeMaTUYeCKUX 3HAHUM Ul penieHusl 3a7ad B 00JIacTU OKpYXarolle cpeibl, MIaHupOBaHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEN CPEJIBI.

IleHHOCTH HAYYHOIO MO3HAHMSA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBUTHS HAYKH M OOILIECTBEHHON MPAKTHUKH, TOHUMaHUEM MaTeMaTHYeCKOW HAyKH Kak c(epsl
YeJI0OBEUYECKON JESTENbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M HMCCIEIOBATEIBCKYI JEATEIBHOCTD
WHAUBUAYAJIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremMaTtukay
XapakTepU3yIOTCd  OBJAJICHHEM  YHHBEPCAIbHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU, — YHUBEPCATbHLIMU — Pe2YNSAMUGHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensusle oeticmeust, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMATHYCCKHX OOBCKTOB,
MOHSTHUM, OTHOIIGHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEAEICHUSI MOHATHUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 00001IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHAIN3A;

® BOCIPHHHUMATH, (DOPMYIIHPOBATh U MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTCIBHBIC H
OTpHUIATEIIbHBIC, SANHIUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOTIOJACHUSIX W YTBEPXKACHHSX; IPEIaratb KPUTECPUH JJIS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® [POBOJUTH CAMOCTOSTEIILHO JOKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHHUH (TIpsSMBbIC
U OT TPOTUBHOTO), BBICTPAMBATh AaAPrYMEHTAIMIO, NPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaTH Croco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOoJIee TOIXOSAIINNA ¢ YIETOM CaMOCTOSTEIIPHO BBIICIICHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BAaTh  BONPOCHI  KAaK  HCCICNOBATCIIBCKHMH  MHCTPYMEHT  ITO3HAHUS;
dbopMynupoBaTh BOMPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABINBATh
HUCKOMOE U JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3UIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIHPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAHUE II0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro o0OBeKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

® camMOCTOATENHbHO (opmMynupoBaTh O00OOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MPOBENEHHOTO HAOTIOCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTH MOMYUYEHHBIX
pe3yNIbTaTOB, BEIBOJIOB U 00OOIICHHIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUH B HOBBIX YCIIOBHAX.

Pabora ¢ unopmanmeii:

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

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMaTH3HPOBATh U WHTEPIPETHUPOBATh MH(OPMAIMIO PA3TMUHBIX BUIOB U (HopMm
IIPE/ICTABIICHMUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B Pa3IMYHBIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) VHnusepcanohvle KOMMyHUKamugHbvle Oeticmsus, 06ecneduéaiom c@hopmMupoeanHoCmsy

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oomenue:

BOCIIPUHUMAThb U ¢)OpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCBMEHHBIX TEKCTaX, JaBaTh MMOSICHEHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTHPOBATh
HOJTYYCHHBIH Pe3ybTaT;

B X0/1e 00CYKJIeHHUS 33a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOM TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha ITIOMCK PCIICHUA,
COIIOCTABJIAITb CBOU CYXXACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Auajiora,
00HapY)XMBaTh pa3In4Ke U CXOJCTBO IO3UIMH; B KOPPEKTHOH (opme HopMyInpoBaTh
pa3HOIIACHsl, CBOM BO3PaKECHUS;

NpEACTaBIATh PE3YJIbTAThl PCIICHUA 3aJa4r, OKCIICPUMECHTA, UCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € Y4ETOM 337ay IMpe3eHTAUH U
0COOEHHOCTEHN ayIUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUAYAJIBHOW pabOTHI
Npyd pemIeHuH Y4YeOHBIX 3a/1a4, NPUHUMATh IIeb COBMECTHOW JIEATEIbHOCTH,
IUIAaHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIbI PadoT,
JIOTOBAapMUBAaThCs, OOCYXKJaTh IMPOLIECC M pe3ysbTaT paboThl; 0000IIaTh MHEHHUs
HECKOJILKHX JTIOJIEH;

y4acTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W WHBIE); BBINOJIHATH CBOK YacThb PaOOTHI W KOOPAMHHPOBATH CBOHU
JISMCTBUS C IPYTUMH WICHaMHU KOMaH/Ibl; OIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
HPOAYKT 10 KPUTEPUSAM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlClo8bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTILL.
Camoopranusaunus:

COCTaBJISITh TUIaH, AITOPUTM PELIeHUs 3a/1a4H, BBIOMPATh CIIOCO0 pelIeHus ¢ Y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEILHOM pE(PIEKCMH KaK OCO3HAHHUS COBEPIIAEMBIX
NEHUCTBUII M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaToB; BIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKO
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA U YCIOBUSAM, OOBSCHATH INPUYMHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPU PEIICHUN I€OMETPUYECKHUX
3ajad.

OnepupoBaTh MNOHATUSIMU: TAPaUIEIBHOCTh M MEPHEHIAUKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEM.

KnaccugummpoBars B3auMHOE PAaCHOIOKEHHUE TPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHATHUAMHU: JIBYTPAaHHBIA Yroj, TpaHH [ABYIPaHHOTO Yyria, pedpo
JIBYTPAHHOTO yTJia; TUHEHHBIA yroll ABYTPaHHOTO YIIia; TpajycHas Mepa JBYrPaHHOIo yria.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BBIMYKJIBbIM M HEBBINYKJIbIII MHOIOTPAHHUK,
3JIEMEHTBHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

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

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCU(UKAIUU
(BBIMIYKJIBIE M HEBBIMYKJbIE MHOTOTPAaHHHUKHU; TPAaBUJIbHbIE MHOTOIPAaHHUKH; MpSIMblE H
HaKJIOHHBIE IPU3MBI, MTapaJUIEICTIUIIE/IbI).

OnepupoBaTh NOHATUAMU: CEKYIAs TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIEIOB.

Crtpouth ceueHuss MHOTOIPAaHHUKOB METOJIOM CJI€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJIEHME TIEOMETPUYECKMX BEIMYMH 1O oOpas3laMm HIu
aIropuT™MaM, IMPUMEHSS HU3BECTHBIE AaHAJIUTHUUYECKWE METOJbl IPH PEHIeHHH CTaHJapTHBIX
MaTeMaTUYeCKUX 3aJjad Ha BBIUMCIEHHE PACCTOSHUN MEXIy IBYMS TOYKAMH, OT TOYKH 10
NPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKY CKPEIIUBAIOIIUMUCS TPSIMbBIMH.

Pemate 3amauM Ha HaxoXJIEHHE TIEOMETPUYECKMX BEIMYMH 1O oOpasnaMm HIu
aIropuT™MaM, IMPUMEHAS HU3BECTHBIE AHAJIMTHUUECKHE METOJbl IPU PEUIEHUHM CTaHAapTHBIX
MaTeMaTUYeCKUX 33/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSIMOM U TJIOCKOCTHIO, MEXY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

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



OmnepupoBaTh MOHATHSIMH: CHMMETPHsS B TPOCTPAHCTBE, ILEHTP, OChb M IJIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekath, npeoOpa3oBbIBaTh M MHTEPIPETHPOBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

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

[IpuMeHATh MPOCTEHIINEe MPOrPaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallud H
NPUMEHATh M3YYCHHbIE TMOHATHS B  TPOLECCe TMOMCKA  PEHICHHS  MaTeMaTHYSCKH
chOopMyITHUPOBAHHOW MPOOIEMbI, MOICIUPOBATh PEATbHBIC CHTyallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBaTh MOCTPOCHHBIC MOJICIH C HCIOJIb30BAHUEM T€OMETPUYCCKHX TOHSATHH M TEOpeM,
anmapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM FeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

OnepupoBatb MOHSITUSMU: WIHHpUYECKast MMOBEPXHOCTb, oOpazymomiue
HWIMHIPUYECKON OBEPXHOCTH; IIIIMHIP; KOHUYECKasi MTOBEPXHOCTh, 00pa3yoine KOHUIECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

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

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHuUsl.

KnaccudumupoBaTs B3auMHOE pacioiokeHue cepbl U MIOCKOCTH.

OHGpHpOBaTB IIOHATUSAMMU: HI&pOBOfI CEIrMCHT, OCHOBAHHEC CCE€IMCHTA, BbICOTA CEIMCHTA,
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX TNl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B c(epy M ONMCAHHBIM OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK UJTH TEJIO BPAIICHHUS.

BbIHCHSTS COOTHOIICHHSI MEXAY TUIOMIAAIMU TOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
Te.

N300paxars u3yuyaemble (UIYpbl OT PYKM M C IPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BBIOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTyp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHHUS Tell BpaIlleHusI.

W3Brekatb, UHTEPIPETUPOBATH U NMPeoOpPa30BbIBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKUX (UTypax, MPEACTaBIECHHYIO Ha YepTekaxX U pUCYHKaX.

OrniepupoBaTh NOHITHEM BEKTOP B IPOCTPAHCTBE.

BrInonaHATh ACHCTBUSA CIOKEHUSI BEKTOPOB, BEHIYMTAHUS BEKTOPOB M YMHOKEHHUSI BEKTOpa
Ha YKCI0, OOBSICHAThH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[IpuMeHATh MpaBUIIO MapasuIeNICNIIE A,



OnepupoBaTh MOHATHAMHU: JCKApTOBBI KOOPIWHATHI B TPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPaMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB U MPOU3BEACHNUE BEKTOPA HA YUCIIO, YTOJI MEXIy BEKTOPAMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue (HakKThl [ PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEHICHUs, €CIU yCIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOU
dbopwme.

Pematp mpocreiinye reoMeTpUUeCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAHMHATHOTO
METO/A.

Pemrate 3amaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJIrOPUTMAaM, MPUMEHSST U3BECTHBIC METOJIbI MPH
pEIIeHNH CTaHIaPTHBIX MAaTEMATHYECKHX 3a7ad.

[TpuMeHSTh TPOCTEHIINE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[lpuBoUTH TPUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TIPUPOJAC U IKH3HH,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATHh PEAJbHBIC CUTYAIlMH U
OPUMEHSATh  HM3YYCHHBIC TOHATHS B  MPOLECCE IMOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpPMYITMPOBAHHOW TPOOJIEMbI, MOJACIHPOBATh pPEAIbHbIC CHTYAallMd Ha S3bIKE T'€OMETPHH,
UCCJICIOBATh TIOCTPOSHHBIC MOJEIU C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH M TEOpPEM,
anmapara aJreOpsl; peniaTh MPaKTUICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSMBIX U IIOCKOCTEN
3 [lepneHUKYISIPHOCTD MIPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

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

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 24

OOBEMBI TEN 10

BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 20

[ToBTOpeHue, 06001IeHNE, 14 1

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

Jara
U3ydeHus

OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
mpsiMasi, III0CKOCTh, IpOCTpaHcTBO. [IpaBmita
1300pakeHNs Ha PUCYHKAX: H300paKeHHUs
TUTOCKOCTEH, MapajuIeIbHbIX MPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

IlonsTns: MEpCCCKAromMMrECs MI0CKOCTH,
InepeceKaromumecs npsamas U nji0CKOCTb

Ilonstus: nepeCceKaromuecs MmiIOCKOCTH,
InepeceKarommecs npsamas U rnji0CKOCTb

3HAKOMCTBO C MHOTI'OIrpaHHUKAaMH,
I/I306pa)KGHI/IC MHOI'OT'PaHHHUKOB Ha
PUCYHKAX, Ha MPOCKIHUOHHBIX Y€PTCIKAX

HavaneHble cBeieHUs 0 KyOe 1 mupamu/e,
uX pa3BEépTku U Mojaenu. CeueHus
MHOTI'OTPaHHUKOB

HavanpHble cBeieHUs 0 KyOe U mupamu/e,
uX pa3BEépTku U Mojaenu. CeueHus
MHOT'OTPaHHUKOB

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUUN
CTEPCOMETPHUU: AKCUOMBI CTCPCOMETPUN U
CICACTBUSA N3 HUX

[TousiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU




CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPUN U
CICACTBUS U3 HUX

[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSCHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIICICTBUS U3 HUX
[ToHsATHE 06 aKCHOMAaTHYECKOM ITOCTPOSHUH

10 CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U
CIICICTBUS U3 HUX
B3auMHoe pacnosioxkeHue npsMbIX B

11 IIPOCTPAHCTBE: IIepeceKaroIuecs,
napajJiesibHble M CKpeIMBaIoLINecs IpsMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapajiesibHbIe MPsMBbIE B
IIPOCTPAHCTBE; NapaJlJIeIbHOCTh TPEX
IPSIMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpancte: [lapanienbHOCTh NpsAMOiL 1
IJIOCKOCTH

14 VYTIIIBI C COHANPABIEHHBIMU CTOPOHAMU

15 Yoy Mexy NpsSMBIMU B IPOCTPAHCTBE

16 VYT0I5 MEXIY NPSIMBIMU B TIPOCTPAHCTBE

17 [TapannenbHOCTh IIOCKOCTEM:
napasiesibHble TUIOCKOCTH

18 CaolicTBa napajuieNIbHbIX IIIOCKOCTEN

19 [Ipocreiinme npocTpaHCTBEHHBIE PUTYPHI HA
IUIOCKOCTH: TETpadp, Ky0, mapasuiesnenumnes

20 Iloctpoenue ceuennii

21 [Toctpoenue ceuennii




KonTponbras pabora mo teme "lIpsmbie u

22 IUIOCKOCTH B pocTpaHcTse. [lapannensHocTh
MPSAMBIX U IUIOCKOCTER"

93 IlepneHUKYISAPHOCTD NPSMOM U IUIOCKOCTH:
NIEPIEHIUKYJISPHBIE IIPSIMBIE B IPOCTPAHCTBE

24 IIpsimble napasuieabHbIe U
NEPIECHIUKYJIAPHBIE K IIJIOCKOCTH

o5 IIpsimble napasuieabHbIe U
NIEPIEHIUKYJIAPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH

97 [Ipu3HaK NepneHuKyJIApHOCTH MPSIMOU U
IJIOCKOCTH

28 Teopema o0 npsAMON NepHIEHIUKYISIPHON
IJIOCKOCTH

29 Teopema o npsAMON NEpIEHIUKYISIPHON
IIJIOCKOCTH

30 TeopeMa 0 npsAMON NepHEeH JUKYIISAPHON
IJIOCKOCTH
[lepnieHIuKynsIp M HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 TJIIOCKOCTH
[lepnieHIuKyNsIp M HAKJIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 ITJTIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH
[lepnieHIMKyNAp M HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT

MPSIMOM A0 MIIOCKOCTH




[lepnenuKysip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IJIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMOM
U IUIOCKOCTBIO

36 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ
IBYTPAHHOIO yIJIa

37 JIByrpaHHBIN yTOJ, JUHEHHBIA YTOJ
JBYTPAHHOIO yIJIa

38 [lepneHMKyYISAPHOCTD IJIOCKOCTEM: IPU3HAK
MEPIEHIUKYJISIPHOCTH JBYX IIOCKOCTEN

39 [lepneHIMKYIAPHOCTD MJIOCKOCTEMN: IPU3HAK
MIEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN

40 [lepneHMKyYISAPHOCTD IJIOCKOCTEM: IPU3HAK
MIEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN

41 Teopema o TpEX nepHeHANKyIApax

42 TeopeMa 0 TpEX nepHeHAUKYIIApax

43 Teopema o TpEX mepreHANKYIApax
KonrtponbHas paboTta no remMmam

44 "IlepnieH IUKYISIPHOCTD NPSAMBIX U
m1ockocTel" u "YTIbl MEXKYy NPSIMBIMU U
miockocTsaMu"
IloHsTHE MHOTOIpAaHHUKA, OCHOBHBIE

45 3JIEMEHTBHl MHOTOI'PAaHHUKA, BBIITYKJIbIE
HEBBIMYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHHUKA

46 IIpu3ma: N-yrosipHas Mpu3Ma; rpaHu U

OCHOBAHUS MPU3MBI, ITPpAMasd U HAKJIIOHHAA




IIPpHU3MBI; OOKOBas W IOJIHAS ITOBCPXHOCTDH
IIPpU3MbI

47

48

49

50

[Tapamrenenunen, NpsAMOyTOJIbHbII
napajuleJIenuIe] 1 ero CBOMCTBa

IIupamuna: N-yrosibHas nupamMuaa, TpaHu v
OCHOBaHHUE MUPaMUJIbl; OOKOBas U MOJIHAs
IIOBEPXHOCTb TUPAMHU/IBL; TPaBUIIbHAS U
ycedy€HHas nupamuaa

[TpaBuiIbHBIE MHOTOTPAHHUKH: TTOHSATHE
NPaBUIILHOTO MHOTOTPaHHUKA; ITPaBUIIbHAS
npU3Ma U IpaBUIbHAS THPAMU/IA;
NpaBUIbHAS TPEYToJIbHASI TUpaMUIA U
IIpaBWIbHBIN TETpa’ip; KyO
[IpencraBnenne o NpaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadAp, A0ACKadIp U
UKOCadI.

51

52

CuMMeTpusi B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIBHO TOYKH, IIPSMOM, INIOCKOCTH.
OneMEHTBl CHMMETPUH B IMpaMuax,
napajuieJenunenax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

Brruncnenue 371eMEHTOB MHOTOTPaHHHUKOB:
pEOpa, AMaroHau, yrisl

53

[Tnomaae 60KOBOI MOBEPXHOCTH M MOTHOU
MMOBEPXHOCTHU MPSIMOM TTPU3MBI, TUTIOIIA/Tb
OCHOBaHUH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSMOI TIPU3MBI

54

[Tnomans 60KOBOI MOBEPXHOCTH U




MMOBEPXHOCTHU MPABUIBLHON MUPAMHUIBI,
TeopeMa O IIou[aau OOKOBOM MOBEPXHOCTH
yCeuEHHOM nmupamMuabl

KonrponsHas pabora no reme

> "MHororpaHHuKu" 1
56 [Tonsitue 06 06bEMe 1
o7 O0BEM nupamMuIbl 1
58 O0BEM TUpaMuIBI 1
59 O0BEM nupamMuIbI 1
60 O06BEM TUpaMuIBI 1
61 OO6BEM TPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 OO6BEM TPU3MBI 1
64 KonTponbnas padota no teme "OOBbEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpEeHME, 06001IIEHNE CHCTEeMAaTHU3AIIUS
65 3HaHui. [locTpoeHune ceuenuit B 1
MHOTOTpaHHHKE
[ToBTOpEeHME, 06001IeHNE CHCTEeMAaTHU3AIUS
3HaHUU. BeIluKciIeHne paCCTOAHUI: MEXIY
66 IBYMsI TOUKaMH, OT TOUKH JI0 NPSIMOM, OT 1
TOYKHU J0 TIOCKOCTH, MEXTY
CKPEUTHBAOIIUMHUCS TTPSIMBIMH
67 HToroBasi KOHTpOJIbHASA paboTa 1
[ToBTOpeHME, 0000IIIEHNE CUCTEMATH3AITUS
68 3HaHUW. Beraucienue yrios: Mexmay 1

CKpCHIUMBAIOIIUMUCA ITPAMBIMU, MCKITY
pr[MOfI 1 JIIOCKOCTBIO, IBYTPAHHEBIX YIJIOB,




YIJIOB MEXY IIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

Cdepa u map: HeHTp, pajanyc, TUaMeTp;
TUTONIA/Ib TTIOBEPXHOCTHU CHEPHI

B3aumHuoe pacrionoxxenue chepbl 1
IUIOCKOCTH; KacaTelibHas TNIOCKOCTh K
cthepe; miomaas chepsl

N300pakeHue cdepsl, 1apa Ha TIOCKOCTH.
CeueHnus mapa

HHHHHI{queCKaﬂ IMOBCPXHOCTD,
00pa3yromue HUJINHIPUIECKOM
IMMOBEPXHOCTHU, OCb III/IJII/IH,ZIpI/I‘-IeCKOI\/JI
MOBEPXHOCTHU

Humuaap: ocHoBaHUs M OOKOBast
HOBEPXHOCTh, 00pa3yromas ¥ OCh; MJIOIMAab
OOKOBOH U MOJTHON OBEPXHOCTH

N300paxeHne NUINHAPA HA MIIOCKOCTH.
Pa3Béprka nununapa. CedeHus HUIMHIPA
(TJIOCKOCTHI0, MapauIeIbHON WUITH
NEePIEeHIUKYIIPHON OCH LIMIUHAPA)
Konunyeckasi TOBEpXHOCTh, 00pa3yrolue
KOHUYECKOW MTOBEPXHOCTH, OCh U BEpPIINHA
KOHUYECKOU MOBEPXHOCTH

Konyc: ocHoBaHue U BepIMHa,
o0pa3yrolas 1 0ch; II0Maab OOKOBOM U




IIOJIHOM ITOBEPXHOCTHU

Y ceu€HHBIN KOHYC: 00pa3yIolie U BHICOTA;

| OCHOBaHHUA U OOKOBast MOBEPXHOCTh
N306paxeHne KoHyca Ha IIOCKOCTH.

10 Pa3Béprka konyca. CeueHusi KoHyca
(MI0CKOCTHI0, MapajlIeIbHOM OCHOBAHUIO, U
IUIOCKOCTBIO, MPOXO/SIIEH yepe3 BEpIINHY)

1 Komb6unanus ten Bparienus u
MHOTOTPaHHUKOB
MHororpaHHHK, OIMCaHHBIN OKOJIO chephl;

12 cdepa, BiMcaHHAasi B MHOTOTPAHHUK HJTU B
TEJO BpallleHus

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TN

14 O0béM HMIMHIpa, KOHYCa

15 O0BEM mrapa u iomaas chepsl
[TonoOHbIe Tena B MPOCTPAHCTBE.

16 CoOOTHOIIEHUS MEXTY TUIOIAIIMHU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN

17 KonTponbHas pabora o temam "Tena
BpaieHus" u "O0beMbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
PasnosxeHne BEKTOpa 110 TPEM

21 HEKOMILTaHApHBIM BeKkTopaM. [1paBuiio
napasuieNienumne1a

22 Pemenne 3amau, cBSI3aHHBIX C




IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOPAMH

23

24

25

[IpsimoyrosibHas cucreMa KOOpAUHAT B
npoctpancTse. KoopanHaTel BEKTOpa.
[Ipocreitmme 3aga4n B KOOpAUMHATAX

VYron mexay Bekropamu. CKansipHOe
MIPOU3BE/IEHNE BEKTOPOB

Brruncnenue yrioB Mexy NPSIMbIMU U
IUIOCKOCTSIMU

26

27

28

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pELIeHUH F€OMETPUUYECKUX 3a1a4
KoHnTtposbHas padota mo teme "BekTopsr u
KOOPJMHATHI B MPpOCTpaHCcTBE"
[ToBTOpenue, 0600IICHNE U
cuctemarusanus 3HaHui. OCHOBHbBIE
burypsl, GpaxTsl, TEOpEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpenue, o6obIIeHNE 1
cucremaru3anus 3HaHuiH. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBbI Kypca
IUTAHUMETPUH

30

[ToBTOpenue, o6obIIeHNE 1
cHCcTEMAaTH3alis 3HaHui. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

31

32

[ToBTOpenwme, 0600IIEHNE 1
cucTeMaTu3anys 3HaHuH. 3a1aun
TJIAHUMETPUH ¥ METOJIBI UX PEIICHUS

[ToBTOpeHnue, 06001EeHNEe U




cucremarusanus 3HaHuiH. OCHOBHBIE
burypsl, pakTbl, TEOPEMBI Kypca

CTEPEOMETPUHN
33 Wrorosas KoHTpoJbHAS paboTa 2
34 [ToBTOpEHME, 0000IIICHUE 1 5
cHUCTEeMaTH3alus 3SHAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka: aaredpa 1 Hadyajxa MaTeMaTHYECKOTO aHanu3a, reomerpus. I'eomerpus, 10-11
knaccel/ AtanacsH JI.C., byry3os B.®., Kagomies C.b. u npyrue, AKIuoOHEpHOE 00IIECTBO

«M3patenbcTBO ((HpOCBeH_IeHI/Ie»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

I'eometpus. [loypounsie pazpadotku. 10—11 kiaccel : yuebd. nocobue 1
obmeobpasosar. opranuzaiuii / C. M. CaaksH, B. @. Byry3oB. — M. : [IpocBenienue,
2017. — 2-e u3n., mepepad. — 232 c. : wi. (MI'Y — mikoine). — ISBN 978-5-09-043092-0.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Marematuueckue 3tiozb1 (http://www.etudes.ru)

[Mopran Math.ru (http://www.math.ru/)

Caiit anemenTapHoi mareMaTuku Jmutpus ['ymuna (http://www.mathnet.spb.ru)
OdunmansHbiit nHPopMarmonnsiid mopran EI'D (http://www.ege.edu.ru/)

Maremartuka (CrpaBOYHUK (OPMYII IO aNredpe U reOMETPUH, PEIICHUS 3a/1a4 U PUMEPOB)

(http://mwww.pm298.ru/)



