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IMNOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOTrO Kypca «I'eomeTpus» 6a30BOro ypoBHS AJIsi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIBbHOIO
CTaHJapTa CpexHero odmero odpa3oBaHus, C y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
NPEABSIBIAEMBIX K MaTEMAaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOrOo 00pa30oBaHUSL.
Peanmu3anus  mporpaMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIIETECHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUISI CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOMIEKYJIBTYPHOTO, IMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS JIMYHOCTH 00YJaIOIIIXCS.

HOEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Baxnocte ydeOHOro Kypca reoMETpHM Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHHS
00ycJIOBJIeHa MPAKTUYECKOM 3HAYMMOCTBIO METANpPEIMETHBIX M HPEIMETHBIX pe3yJbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs O00ydarommxcs, (OpMUPOBAHHS
(YHKLIMOHAJIBHON MaTeMaTU4ecKOH TI'PaMOTHOCTH, H3yU€HHs IPYTUX Y4eOHbBIX IMCLUIUIMH.
Pa3Butne y oOyuaromuxcss NpaBWIBHBIX IPEACTABIEHUN O CYIIHOCTH M IPOUCXOXKACHUU
reOMETPUYECKUX a0CTpaKLUi, COOTHOIEHUH PEabHOIO U HJEATIbHOI0, XapaKTepe OTpasKeHHs
MaTE€MaTU4YeCKONW HAayKOM SIBIICHUN W IIPOLECCOB PEATBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOr0 MOJEIMPOBAaHMs B HAy4yHOM I[IO3HAHUUM U B IPAKTHKE
croco0cTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHHUS Y4YalllUXCs, a TaKXKe KauecTB
MBILIEHHS], HEOOXOAUMBIX JUIs aAaNTalli B COBPEMEHHOM OOIIEeCTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BBIX IPEIMETOB HA YPOBHE CPEIHEro OOILEero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCHUIUIMH €CTECTBEHHO-
Hay4HOU HaIlpaBJIECHHOCTH, TaK U TYMaHUTApPHOM.

Jlornueckoe MblIUIeHHE, (HOpMUpYyEMOe MpHU H3YyYECHHHM OOYYaroIMMHCS MOHATHHHBIX
OCHOB T€OMETPUM M TMOCTPOCHUM IETOYKH JIOTMUECKUX YTBEPKIEHUH B XOJ€ pELICHUS
FEOMETPUUYECKHUX 3aJa4, YMEHHE BBIABUIaTh M OIpPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCS MPU pEIIeHHWH 337ad €CTECTBEHHO-HAYYHOIO IMKJIA, B YaCTHOCTH M3 Kypca
(GU3MKH.

YMeHue OpHUEeHTUPOBAaThCA B MPOCTPAHCTBE MIPaeT CYILIECTBEHHYIO pOJIb BO BCEX
o0nacTsax AesTenbHOCTH 4denoBeka. OpueHTalus yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0OXOJMMOE YCIIOBHE €ro COLMAJIBHOTO OBITHS, (OopMa OTPaKEHUS OKPYKAIOIIEro MHUpa,
yCIOBHE YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs  JACHCTBUTENBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEANHSIET pa3Hble BUIbI YUEOHON U TPYAOBOM
NEeSITebHOCTH, SBISIETCS OJHUM M3 MPO(EeCCHOHANBHO Ba)KHBIX KauyecTB, IO3TOMY aKTyallbHa
3ajauya (GopMHpOBaHUS Yy OOYHAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIIEHUS KaK Pa3HOBUIHOCTH
00pa3HOr0 MBIIUIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K IPAaKTHYECKOH
JESTEIbHOCTH 110 MHOTHM HaIlPaBJICHUSIM.

Llens ocBOEHMsI MporpaMMbl yueObHOro Kypca «l'eomerpus» Ha 6a30BOM ypOBHE 00yUeHUS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 OOecreueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
neicTBUi, cienn(UUHBIX TEOMETPUH, BOZMOKHOCTH YCIIEUTHOTO MPOJIOJKEHHS] 00pa30oBaHUs MO
CIEUAIBHOCTSIM, HE CBA3aHHBIM C IIPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[IporpaMmma mo reoMeTrpur Ha 0a30BOM ypOBHE IpelHa3Hau€Ha Uid OO0y4arouuxcs
CpeIHEN WIKOJIbI, HE HCIBITHIBABIIMX 3HAUMUTENbHBIX 3aTPYJHEHUM Ha YpPOBHE OCHOBHOTO
obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o0Imye MaTeMaTHYeCKue YMEHHUsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUHM U HEOOXOIUMBIE IS



HU3HU B COBpeMEHHOM oO1iecTBe. Kpome 3TOro, OHu UMEIOT BO3MOKHOCTh U3YyUUTh T€OMETPUIO
6osee ri1y0OKO, €Clii B JalbHEHIIEM BO3ZHUKHET HEOOXOIMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npo¢eCcCHOHATIBLHOM 1eATEIbHOCTH.

JlocTiokeHue 1esn OCBOCHUS MPOrpaMMbl 00€CIICUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHbIMU 3a1auaMu ocBoeHUs Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (dopMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTyphl M

0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOIUM MUPOM;

e (opMupOoBaHME MPEACTABIECHUS O MHOIOTPaHHUKAX M TellaX BpPALICHUS Kak o
BOXHEHMIINX MaTeMaTUUYECKUX MOJEINSX, T03BOJISIOLINX ONUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KaIOLIEr0 MUPA;

e (opMupoBaHME YMEHMs pacllO3HaBaTb Ha 4YEpTEXax, MOAEISAX M B PEaJbHOM MHUpE
MHOTOTPaHHUKU U TeJla BpallCHMUS,;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (QopmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU IMOHSITUSIMH O MHOI'OIPDAaHHUKAX U
TeJIaX BpallleHHsl U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 3aay; (OPMHUpPOBAHUE YMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeJIbHbIE  pAacCyX JE€HHS B  XOJI€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJICpKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYQJIbHBIX W  TBOPYECKMX cHocoOHocTell — oOywarommxcs,
[I03HABATEJIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

e (opmupoBaHue (PyHKIMOHAIBHOM TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPUU: YMEHHE
pacrio3HaBaTh MPOSBJICHUS T€OMETPUYECKUX OHATHH, 00BEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKM3HEHHBIX CUTYallUsIX W TPHU W3YYEHUH JPYTHX Y4YeOHBIX TPEIMETOB,
NPOSIBIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, (OpMYyIMpOBaTh HX Ha S3bIKE
FeOMETpUM U  CO3[aBaTh TIE€OMETPHUYECKHE MOJIEIH, MPUMEHATh OCBOEHHBIN
TreOMETPUYECKU  ammapaT JUlsl peleHus NpakTUKO-OPUEHTHPOBAHHBIX —3ajad,
MHTEPIPETUPOBATH U OLICHUBATh [TOJIyYEHHbIE PE3YJIbTATHI.

OTnu4UTENbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOUYEHUE B KypC CTEPEOMETPUHU

B Hayaje ero M3ydyeHus 3ajady, peulaeéMblX Ha YypOBHE MHTYUTHUBHOIO TIIO3HaHUA, U
ornpeneN€HHbIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 M TPOCTPAHCTBEHHOTO MBIIIIEHUS, CTUMYJHUPYET NPOTEKaHWE HWHTYUTHUBHBIX
IIPOLIECCOB, MOTUBHUPYET K JaJbHENIIEMY U3yUEHUIO IIPEIMETA.

[Ipenmourenue oOTHAETCS HArJAJHO-KOHCTPYKTHUBHOMY METOAY OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JesTeNIbHOCTH. Pa3BuTHE MpOCTPaHCTBEHHBIX MPEACTAaBICHUM y ydwalmuxcs B Kypce
CTEpEOMETPUH MTPOBOJUTCA 32 CUET pelIeHHs 337a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHUE 00pPa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COJIEPIKaHNUS.

OcHoBHBIE copepxaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukny», «IIpsiMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», « Bektopsl u
KOOpJMHATHI B IPOCTPAHCTBEY». POPMUPOBAHNE JTOTHUECKUX YMEHUH PaCIPEeIAeTCsl HE TOIbKO
MO0 COJEp)KaTeIbHbIM JIMHUSAM, HO W MO0 TrojaM OOy4YeHHS Ha YPOBHE CpEIHEro OOIIEro
o0Opa3oBaHusl.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpaMmebl, pacrpeeiaEHHbIM 0 TogaM 00yUeHHsl, CTPYKTYPHUPOBAHO TaKUM 00pazom,



YTOObl  OBJAJEHUE TIEOMETPUYECKMMHU IOHATUSAMM M HaBbIKAMM  OCYLIECTBIISUIOCH
MOCJIEIOBATEIbHO U IOCTYMATENbHO, C COONIOJICHHEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HaHUS BKIIIOYAJINCh B OOIIYIO CUCTEMY T'€OMETPUUYECKHUX IPEACTaBICHUN 00yJaromuxcs,
pacumpsisi ¥ yrayOousis e€, o0pas3yst IpOUHbIe MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JiBa roga o0ydenus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, TNIOCKOCTb, TpocTpaHcTBO. [lonsTHe
00 aKCHOMaTHYECKOM MOCTPOSHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anmHOe pacrionoxeHue NpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOIIMECS, NTapaJICIbHbIE U
CKpelmuBawpIuecss npsaMmsle. llapamnenbHOCTh NPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble TpsIMbIE B TMPOCTPAHCTBE; MAPAIETBHOCTh TPEX NPSIMBIX; MapauIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMU CTOPOHAMH; YIOJI MEXKIy HpPSIMBIMU B
npoctpancTBe.  I[lapannenbHOCTh  IJIOCKOCTEW: — MapajulesibHbIE  IUIOCKOCTH;  CBOMCTBa
napaJuleNbHBIX TIockocTe. [IpocTeiimue mpocTpaHncTBEHHbIE PUTYpPHI Ha IMIIOCKOCTHU: TETPAdIP,
KyO, apaieNienuIe]]; IOCTPOSHUE CEUeHUH.

[lepneHaUKyIIpHOCTh HPSAMOM M IJIOCKOCTH:  MEPIEHIUKYJSIpHbIE MpsSIMbIE B
MPOCTPAHCTBE, NPSIMBbIE MapajUIeNbHbIE M TEPHEHIUKYJSPHBbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O TMpAMOW NEepHeHAUKYISPHOU
MJIOCKOCTH. YTJbI B MPOCTPAHCTBE: YTOJ MEXKAY MPSIMOM M TIJIOCKOCTBIO; JBYTPAHHBIM YTOJI,
JUHENUHBIN Yrojl ABYrpaHHOro yruia. llepneHaukynisp M HakJIOHHBIC: PACCTOSHUE OT TOYKU 0
MJIOCKOCTH, PACCTOSTHUE OT TMPAMOW 10 IUIOCKOCTH, NPOEKIHs (GUTYPhl HAa IUIOCKOCTb.
[lepneH MKy ISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IIockocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHOTOrpaHHUKH

[lonsiTMe MHOTOTrpaHHUKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPAaHHUKA, BBITYKIbIE U
HEBBITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. [lpusma: N-yroiapHas npusma; rpaHu
Y OCHOBAHUS MPU3MBI; MIPsiMasi M HAKJIOHHAs TIPU3MBI; OOKOBAsi U TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, npsAMOYTOIbHBIN MapajuieNnenunen U ero cBoicrea. Ilupamuaa: n-yronpHas
nupamMuJa, TPaHU W OCHOBAaHHWE NHUpaMHUAbl; OOKOBas W TIOJHAs TMOBEPXHOCTh IHPAMU/IBI;
npaBUjbHAasl W YCEU€HHas MHUpaMUja. OJIEMEHThl MNpuU3Mbl W nOupamuibl. I[IpaBuiibHBIE
MHOTOTPAaHHUKHU: TIOHSITHE MPABUJIHLHOTO MHOTOIPAHHHUKA; MpPaBWJIbHAS MpU3Ma W TMPaBUIIbHAS
NUpaMK/Ia; MpaBUJIbHAS TPEyrojbHas MUpaMuia U IpaBHIbHBIN TeTpasrap; kyO. [IpeacraBnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, MoAeKa’aAp W uKocadap. CeueHus MNpU3MBI U
MUpPaMUIBL.

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOMW, MIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuiax, napauieiaenuneaax, NpaBuibHbIX MHOIOTPAaHHUKAX.

Brruucienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOi
MOBEPXHOCTU U TOJHOW MOBEPXHOCTHU MPSMOM NPHU3MBbI, IUIONIaJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mmbl. [lnomaas OOKOBOW TMOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIbHON MHUpaMUAbI, TeopeMa O IUlomaau yceu€HHoi nupamuiabl. [loHsTHE 00 00BEME.
O0BEM TUpaMuIbl, TPU3MEI.

[Tomobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOIMIAIIMU TOBEPXHOCTEH,
00BEMaMHU MTOO0HBIX TEJI.

11 KUIIACC

Tesa BpanieHus



[{winHapuyeckass IMOBEPXHOCTb, 00pa3yrollue IMIMHAPUYECKOM IOBEPXHOCTH, OCh
LWIMHpUUYECKOl noBepxHocTu. Llunmuap: ocHoBaHUS M OOKOBasi IOBEPXHOCTh, 0Opasyronias u
0Cb; IUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnuueckass MoBEpXHOCTb, 0Opa3yIOLIME KOHUYECKOM IOBEPXHOCTH, OCb U BEpILIKHA
KOHMUYEeCKOW moBepxHocTH. KOHyc: OCHOBaHME M BepUIMHA, 00pasymoolas U OCh; IJIOLIA]b
OOKOBOM M IOJHOW MOBEPXHOCTU. YCEUEHHBIN KOHYC: 0Opa3yloLIMe W BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: ueHtp, paamyc, AMaMETp; IJIOMIATb IMOBEPXHOCTH cdeprl. B3aumnoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTb K cepe; IIomanb chepsl.

N3o00pakenue e BpalieHus Ha I1ockocT. Pa3BépTka HuauHIpa U KOHYyCa.

KomOuHanmu Tten BpalleHUss U MHOTOIPAaHHMKOB. MHOIOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO TMapaiiesienumnena u cieactsust u3 He€. O0bEM mummHIpa, kKoHyca. O0BEM
11apa u miomaab chepsl.

[TonoGubie Tenma B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOMANSIMU TTOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEIN.

Ceuennss uumauHApa (mapauleIbHO M NEPHEHIUKYJISIPHO OCH), CEUEHHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIEe Yepe3 BepIINHY ), CEUSHHUS I1apa.

BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha minockoctu U B npocTpaHcTBe. Cl0KeHNe U BBIYUTAHUE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBuiio
napajuienenunena. Penenne 3anad, CBI3aHHBIX ¢ IPUMEHEHUEM IIPABWII JEMCTBUM C BEKTOpaMH.
IIpsmMoyronbHas cucrema KOOpAHMHAT B mpocTtpaHcTBe. KoopamnHarsl Bektopa. Ilpocreimme
3a7a4yd B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NpsSMBIMH M IUIOCKOCTAMU. KoOopauHATHO-BEKTOPHBIA METOJ HpH
pELIEHNN TEOMETPUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepPU3yOTCS:

I'paxknanckoe BocniuTanue:

Cc()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4WIEHAa POCCHIMCKOro OOIIEeCTBa, MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCICTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIHSIMHU H Ha3HAUCHUEM.

IlaTpuoTHyeckoe BoCIMTaAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAKEHUS K IPOILIOMY
U HACTOSLIEMY POCCUKMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOLICHHEM K JOCTHKEHHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCHUMCKON MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoja; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIbHOCTBIO YUEHOIO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTH4YeCcKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas OCTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUH, pacCy JACHU; BOCHPUUMYUBOCTBIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310pOBOrO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHue, cOATAaHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXa, PETyJsipHas (Qu3nueckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBHUTEIHHON
JEATEIBHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHUEM IIEHHOCTU TPYAOIIOOUS, UHTEPECOM K Pa3TUUHBIM
chepam mpodhecCHOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MpPUITIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiiel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTHYecKOMYy OOpa3OBaHUIO U
caM0OOpa30BaHMIO HAa TPOTSHKEHWHM BCEH JKU3HU; TOTOBHOCTBHIO K AKTMBHOMY YYacTHIO B
PELICHUHU PAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKOM HApaBIE€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIHUSHUS COLUAIBHO-
SKOHOMHYECKHUX IIPOLECCOB HA COCTOSHHME NPHUPOJHONW W COLMAIBHOW Cpeabl, OCO3HAHUEM
I00AaNbHOTO — XapakTepa JKOJOTHMUECKUX MpoOJieM; OpUEHTalMe Ha  MpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUU JIJISi PEHICHUs 3a/7a4d B 00JACTH OKPY’KAIOIICH Cpebl, TIIaHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYXKAIOILEH CPebl.

I{eHHOCTH HAYYHOIO NTO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAaKTUKH, TOHHUMaHUEM MaTeMaTUYeCKOW HayKu Kak cgepbl



YEJIOBEYECKON JIEATEIBHOCTH, ITANlOB €€ Pa3BUTUA U 3HAYMMOCTH JUIsl Pa3BUTHs LIMBUIM3ALINY;
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKH M MAaTEMaTUYECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBIATH IIPOCKTHYK) M  HCCICAOBATEIBCKYI IEATEIBHOCTD
WHJUBHIyaJIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MIPOTPAMMEBI Y4eOHOTO TipenaMeTa «MaTeMaTHKay
XapaKTepU3yIOTCS  OBNAJCHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OelicEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCATbHLIMU — Pe2yNAMUGHbIMU
oelicmseusmu.

1) Vhusepcanvnvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCco8 00 Yaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAOuWe20 Mupa,
npuUMeHeHUe 102ULEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

Ba3oBble Jioruueckue eiicTBUA:

® BBIBISTH M XapaKTepU30BaTh CYLIECCTBEHHbIC MPU3HAKU MAaTEMaTHYECKHMX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATHSIMH, (HOPMYJIIMPOBATH OMPEICIICHUS TOHSATHI;
YCTaHABIMBATh CYIIECTBEHHbBIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
Y CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATIN3A;

® BOCIIPHUHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTCIIHHBIC H
OTpUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS B (haKTax,
JMAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; IpeajaraTb KPUTEPHUH MJS BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKHUX YTBEPKICHUH (TIpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAWBATh APTYMEHTAIUIO, TPHBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 pemieHuss y4eOHOH 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
petieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ yYETOM CaMOCTOSITETIbHO BBIJEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBaTebcKue 1eCTBUS:

® UCIOJB30BAaTh  BOMPOCHl  KAaK  HWCCIEAOBATENBCKUHA  WHCTPYMEHT  TO3HAHUS;
dbopMynHpoBaTh BOMPOCHI, PUKCUPYIOILIUE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, aPTyMEHTHUPOBATh CBOIO TIO3HIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE II0
YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOr0 OOBEKTa, SBICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CcaMOCTOATENbHO (hOpMyIHpOBaTh OOOOIIEHHS W  BHIBOJBI 1O  pe3ylbTaTam
NPOBENEHHOTO HAOIIOICHHS, UCCIIEAOBAaHUS, OIEHNBATh JIOCTOBEPHOCThH MOJIYYSHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHHMIA;

® POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MIPEIMOIOKESHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmeii:

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



BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAJIW3HPOBATH,
CUCTEeMaTHU3UPOBATh U HUHTEPIPETHUPOBATH MHGOPMAIUIO PA3TUYHBIX BUAOB U (QOpM
IIPEJICTaBICHHUS];

CTPYKTYpPHUPOBaTh HMH(OPMAIMIO, TMPEACTaBIATE €€ B pasiuyHbX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHPOPMAIMU 1O CaMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHDBLE OCliCMEUs, 00ecneuusarom cohopmuposaHHoCmsb
COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPMHUMATh U (OPMYJIMPOBATH CYXJEHHUS B COOTBETCTBUU C YCIOBUSAMHU U LEISAMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUs B YCTHBIX M
IIICBMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHUS 10 XOAY PEIIEHUs 3aa4l, KOMMEHTHPOBATh
MIOJIyYCHHBIN pe3yiIbTarT;

B X0JIe 00CYKJIeHHsI 331aBaTh BOMPOCHI 0 CYLIECTBY 00CYKAaeMOW TeMbl, IPOOIEMBI,
pemaeMoi  3aj1adyd, BBICKA3bIBaTh HJIEH, HALEJIEHHbIE HA IIOMCK PpELICHUs;
COIIOCTABJIATb CBOU CYXIECHHUS C CYXKICHHAMH JPYIMX YYaCTHUKOB JMAJIOra,
00OHapy’KMUBaTh PAa3IMYME U CXOJCTBO TMO3ULUI; B KOPPEKTHOH (hopme hopMyIHpoBaTh
pa3HOIJIACHs, CBOU BO3PAKEHNUS,

IIPEACTABIIATh PE3YJIBTATHl PELICHUS 3aa4M, DKCIIEPUMEHTA, UCCIICIOBaHUs, IPOCKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Y4YETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh W HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBUIYATHHOU pPaOOTHI
OpU  pelieHnd Y4YeOHBIX 3aJad; MPUHUMATh [e1b COBMECTHOW JesITeNbHOCTH,
MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboOTHI, pachpenensiTh BHUIBI padoT,
JIOTOBApUBATHCA, OOCYXJIaTh TMpolecC W pe3ylbTaT paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHUSI, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMB» U WHBIE); BBIMOJIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OLICHUBATh Ka4€CTBO CBOETO BKJIa/ia B OOIIMIA
MPOIYKT MO KPUTEPHUIM, CPOPMYTUPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue cCmvlClo8blxX
YCcmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusauus:

COCTaBJISITh TUIaH, AJITOPUTM PEIICHUS 3a/1a4M, BBIOMPATh CIIOCO0 pelieHus ¢ y4éToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM MHOpMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU TI03HABATENBHOW peQIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEWCTBUM ¥ MBICTUTEIBHBIX TIPOIIECCOB, WX PE3YJIbTaTOB; BJIAAECTh CIIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJI Mpolecca M pe3ysibTaTa PEIICHHUs MaTeMaTUYecKOou
3a/1auu;

MPEJBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MU PEIICHUU 33JIa4H, BHOCUTH
KOPPEKTHUBBI B JICSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;
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e OIICHUBaTh COOTBETCTBHE pE3ylbTaTa LEIH W YCJIOBUSAM, OOBACHATH TNPHUYUHBI
JOCTMDKEHUSI WM HEIOCTUIXKEHUs pPEe3yJbTaTOB JEATEbHOCTH, HAXOIUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

OnepupoBarh NOHATUSAMU: TOUYKA, MPsAMasi, INIOCKOCTb.

[TprMeHSTh aKCHOMBI CTEPEOMETPHUH U CJICICTBUS U3 HUX MPHU PEIICHUU T€OMETPHUCCKHUX
3ajad.

OnepupoBaTh TOHATHSIMH: TAPAUICTBHOCTh H  TEPICHIUKYJISAPHOCTh TMPSAMBIX U
TJIOCKOCTEM.

KrnaccuduupoBaTs B3aUMHOE pacIOOKEHUE MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaThb TOHATUAMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPaHHOTO yria, pedpo
JIBYTPAHHOTO yTIJIa; TUHEHHBIN YroJl IBYTPAHHOTO yTIiia; TpaaycHas Mepa JIByTpaHHOTO yIJia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIbI MHOTOTPAaHHUK,
9JIEMEHTHI MHOTOTPAaHHUKA, MPABUIHLHBIA MHOTOTPAHHHUK.

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

KnaccuduiupoBaT MHOTOTpAaHHUKH, BbIOMpass OCHOBaHUSA s KiacCU(UKALUU
(BBITTyKJIBIE H HEBBIMYKIbIC MHOTOTPAHHUKH; TPABUIbHBIC MHOTOTPAHHUKH, TMPSIMBIC W
HAKJIOHHBIE IPU3MBI, TapalIeIeIUIIEeIbl).

OrnepupoBaTh MOHIATHAMU: CEKYIas TIIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHITH IPUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIONB3YsI METOJI CIIEIOB.

CTpouTh CeUeHHs] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBITIOJHSITH (BBIHOCHBIE) TUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHHU3Y.

Pemate 3amaum Ha HaXOXKJIEHHE TEOMETPUUYECKMX BEJIMYMH 10 o0paslaM Wiu
aNropuTMaM, NPUMEHSSE HU3BECTHBIE AHATUTHUYECKHE METOJbl TMPHU PEUICHHH CTaHIapTHBIX
MaTEeMAaTHYECKUX 3a7ad Ha BBIUMCICHHE PACCTOSHUN MEXIY JBYMS TOYKAMH, OT TOYKH JIO
IPSIMOM, OT TOYKHU 70 TUIOCKOCTH, MEXKIY CKPEIINBAIOIIUMUCS TPSIMBIMHU.

Pemate 3amaum Ha HaXOXKJIEHHE TEOMETPUUYECKMX BEJIMYMH 10 o0paslaM Wu
QNropuT™MaM, TMPUMEHSISI W3BECTHBIE aHAJUTHYECKHE METOJbl TMPU pEUICHHUH CTaHIapTHBIX
MaTEeMATHYECKHUX 3a/7ad HAa BBIYHCICHHE YTIIOB MEXIY CKPCIIUBAIOIIUMHUCS TPSIMBIMH, MEXTY
MPSIMOM U TIIOCKOCTHIO, MEXIY TUIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Brraucisate 00bEMBI U TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma, MUPAMUIA) C
npuMEeHeHHeM (OpPMYJ; BBIUUCIATH COOTHOIICHUS MEXIy IUIOMAASIMH TOBEPXHOCTEH,
00BbE€MaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHITUSIMHU: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OCh W ILUIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATh HH(GOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCKuX (purypax, mpeacTaBICHHYIO Ha YepPTeKaxX U PUCYHKaX.

[TpumensTb reoMmerpuueckue (HakThl AN PEHICHUS CTePEOMETPUYECKHX — 3ajad,
MIPEANOJIATAONIUX HECKOJIbKO IIaroB PEIICHUS, €CIH YCJIOBHs MPUMEHEHUsS 3aJlaHbl B SIBHOU
dopme.

[TpuMeHSTh TPOCTEHIIME MPOTPAaMMHBIE CPEJICTBA M DIJIEKTPOHHO-KOMMYHHKAITHOHHBIC
CHUCTEMBI MPU PEHICHUHU CTEPEOMETPUUECKUX 3a/1a4.
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[IpuBoauTh, TpHUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U JKU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHsTh TONyuyeHHBbIC 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATh pealibHble CUTyalluu U
NPUMEHATh  HW3Y4YEHHbIE TMOHATHUS B  IMIPOLIECCE TOMCKA  PEIICHUS  MaTeMaTH4YeCKU
chopMyIUpPOBaHHON MPOOIEMBbI, MOACIUPOBATH pPEaJbHbIE CUTyallud Ha S3bIKE T€OMETPUH,
MCCJIEI0BATh MOCTPOEHHBIE MOJEIU C HMCIOJb30BAHUEM TI'€OMETPUUYECKUX MOHSITHH U TEOpEM,
anmnapara ajireOpsl; peniaTh NpakTHYeCKUe 3aa4uu, CBI3aHHbIE C HAX0XKACHUEM FeOMETPHUECKHUX
BEJTUYMH.

11 KUIIACC

OnepupoBatb MOHSITUAMU: LHWIMHpUYECKas IOBEPXHOCTb, oOpasyrouiue
LWIMHAPUYECKOM MOBEPXHOCTH; IIMIIMHAP; KOHWYECKas IOBEPXHOCTh, 00pa3yIoIine KOHUYECKOM
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHIDP, KOHYC, cdepa u map).

OOBSICHATD CIIOCOOBI MTOJTyYEHUS TEJ BpaILlEHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CETMEHTA;
II1apOBOii CJI0HM, OCHOBAHHE IIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOST; IIAPOBOW CEKTOP.

Boruncnate 00bEMBI U IUIOIIAM NOBEPXHOCTEH TeN BpallleHUs, T€OMETPUUYECKUX Tel C
npUMeHEeHHEM (opMyI.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIUCAHHBIA B c(epy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs! B MHOTOTPAaHHUK WJIM TEJIO BpaIEHUS.

BbIuncnaTh COOTHOLIEHUS MEXIY IUIOUIaAsIMHM MOBEpXHOCTEH M 00bEMaMU MOIOOHBIX
Tel.

N3o00paxarh u3yuyaemble (UIYpbl OT PYKH M C NPUMEHEHHEM HPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX PUTYp: B
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYEHHUS TeJl BPALICHUS.

W3Brekatb, UHTEPIPETUPOBATH U NMPEOOPa30BBIBATE MHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reoMeTprYecKuX (hUrypax, mpeacTaBIeHHYIO Ha YepTeKax U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINOMHATE NENHCTBUS CII0KEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXXEHHUS BEKTOpA
Ha YUCI0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHH 00J1aJatoT.

[TpuMeHATH paBUIIO NapajuIeenuIea.

OnepupoBaTh MOHATUSMHU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, YroJl MEXKIY BEKTOpPaMHM, CKaJsIpPHOE
MIPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTte cymmMy BEKTOPOB M IIPOM3BEJICHUE BEKTOPA HA YUCIIO, YTOJI MEXy BEKTOPAMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAUHAT.

[IpumensTh reoMmerpuueckue (akTbl [ PELIEHUS CTePEeOMETPUYECKHMX 3ajad,
IIPEIIOJIaratoliuX HECKOJIBKO IIar0oB PELIEHMs, €CIIM YCIOBHUS NPUMEHEHUs 3a/laHbl B SBHOMU
dbopwme.

Pemats npocreiinye reoMeTpUuueCKre 3a4a4i Ha NPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO
MeTo/a.
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Pemare 3agaum Ha J0OKa3aTebCTBO MAaTEMATHYECKUX OTHOIICHHH W HAXOXICHHE
TreOMETPUYECKUX BEJIIMYMH MO 00pa3laM WM JrOPUTMaM, MPUMEHSSI U3BECTHBIE METOIBI MPH
PELICHUH CTAaHAAPTHBIX MaTEMAaTHYECKUX 3a1a4.

[IpuMeHATs IpocCTEHIINe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAI[MOHHbIE
CUCTEMBI IIPU PEUICHUU CTEPEOMETPUYECKUX 3a1aY.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE U IKHU3HU,
pacro3HaBaTh NPOSABICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

IIpuMeHATh IOJIy4EHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEANBHBIC CUTyalUud U
IPUMEHATh  U3YYEHHBIE IIOHATHA B  IPOLIECCE IIOMCKA  PEIICHUS  MaTeMaTU4EeCKU
chopMyIHPOBaHHOW MPOOIEMBbI, MOAETUPOBATH pPEANbHbIE CHTyallud Ha S3bIKE TI'€OMETPHH,
MCCJIE0BATh IOCTPOEHHBIE MOJEIU C HCIOJIB30BAHUEM TI'€OMETPUYECKUX IOHATHN U TEOPEM,
ammapara anreOpbl; penaTh NPakKTUIECKUEe 3aa9H, CBI3aHHbIE C HAXOXKICHUEM T'eOMETPUUYECKIX
BEIINYMH.
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne HaumeHnoBaHue pa3aesioB u fsgiquTBo DJIeKTpOoHHbBbIE (U (PPOBbBIE)
n/n TeM MPOrpaMMbl o0pa3oBaTe/ibHbIE PeCypchbl
Bcero
bubmuorexa [JOK
! Bexetiiie b crepeoMeTpHio 10 Pitpsim eds0b M/ 1c200€37
[IpsiMble U TIOCKOCTH B
5 MIPOCTPAHCTBE. 12 bubmmorexa [IOK
[MapanienbHOCTh IPSIMBIX H https://m.edsoo.ru/1c209e37
MJIOCKOCTEH
3 [lepnieH UKy ISIpHOCTD 12 bubmmorexa [IOK
IPSIMBIX U IIOCKOCTEH https://m.edsoo.ru/1c209e37
4 Yriael MEXAY NPAMBIMU U 10 bu6mmoreka [JOK
IUIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bubnmoreka [JOK
> Mrororpanuii 1 https://m.edsg).ru/chOQeS?
" bubmuoreka [JOK
6 OObEMEI MHOTOrAHHHKOR ; https://m.edscI)Jé).ru/10209e37
7 [ToBTOpEHME: ceueHus, 4 bubnnoreka [JOK
PacCTOSIHUS U YIJIbI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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11 KJIACC
Haunvenoanue Kouecrso duekTpoHHbIe (LU (POBHIE)
Ne i/ pa3aesioB u TeM YyacoB P ou@p
o0pa3oBaTe/ibHbIE PeCYpPChI
MpPOrpaMMbl Bcero
bu6nuoreka [JOK
. Tena spamenus 12 https://m.edsoo.ru/1c209e37
N bubnuorexa [JOK
2 ObbEmbt e S https://m.edsoo.ru/1c209e37
3 BekTopbl 1 KOOpAMHATHI 10 bubmuorexa [JOK
B IIPOCTPAHCTBE https://m.edso0.ru/1c209e37
4 gg:g OIZ z:;e’ 7 bubnuorexa [JOK
5 ’ . https://m.edsoo.ru/1c209e37
CHCTEMAaTH3alUs 3HAaHUH
OBHIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME
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MPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
R — IIpoBepsiembie NpeJMeTHbIe Pe3y.IbTaTbl 0CBOeHUs 0CHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero o01ero odpasoBanusi
pe3yJbTarTa
7 ['eomeTpust
7.1 OnepupoBarh MOHATUSIMU: TOYKA, MPsSMasi, TNIOCKOCTb
79 [IpuMeHTh aKCMOMBI CTEPEOMETPUM U CIEACTBUS U3 HUX IIPU PELICHUU
TeOMETPUUYECKUX 33124
73 OnepupoBarb NOHATUAMU: Mapajlie/bHOCT, 1 IEPICHAUKYIAPHOCTS
MPSIMBIX U IJIOCKOCTEN
74 KnaccupuuupoBars B3aMMHOE PacloNOXKEHHE MPSIMBIX U IUNIOCKOCTEH B
MIPOCTPAHCTBE
OnepupoBarh MOHATUSMU: ABYTPAHHBIN YroJl, TPAaHH JABYTPAHHOTO YIJia,
7.5 pedpo IBYrpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOIO YIJia, TpajayCHas
Mepa JIBYTpaHHOro yria
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BLIHYKHBIﬁU U HEBBITYKJIBINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, IPAaBUIIbHBIA MHOTOTPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (MHpaMuia, MpPU3MA,
MPSIMOYTOJIbHBIN Napasuiesenunes, Kyo)
KnaccupunupoBare  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JJs
78 kinaccuukauuu  (BBIMYKJIBIE M HEBBINYKJIble  MHOIOI'DAaHHHKH,
MpaBWIbHBIE MHOTOTPAaHHUKH, TIPSMbIE M  HAKJIOHHBIE IPHU3MBI,
napasuieIeUIe/Ibl)
79 Onepuposatb HOHATUSAMH: ceKylIas IIJIOCKOCTB, CEueHue
MHOTOTPaHHUKOB
710 OOBSCHATH NPUHLHUIIBI  MOCTPOCHMUSI CEYEHWH  MHOTOTPAHHUKOB,
UCIIOJIb3YSl METOJ CJIEZIOB
CrponuTp ce4eHHs MHOTOIDAaHHUKOB METOJIOM CJIEAOB, BBINOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHUE YEPTEKU U3 PUCYHKOB IPOCTHIX OOBEMHBIX (PUTYP:
BUJ] CBEPXY, COOKY, CHU3Y
Pemarp 3a1aun Ha HaXO0X/IEHUE T€OMETPUUYECKUX BETUYMH MO 00paslaM
WM QIrOpUTMaM, NPUMEHSs W3BECTHBIE AaHAJIUTUUYECKHUE METOJbI IIPH
7.12 pelIeHNH CTaHJApPTHBIX MAaTeMaTHUYeCKHUX 3a/Jady Ha BbIUHCICHHE
paccTOSHUN MEXIy IABYMs TOYKAMHM, OT TOYKH /10 IPSIMOM, OT TOUKH J0
IJIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS MPSIMBIMU
Pemarp 3a1aun Ha HaXO0X/IEHUE T€OMETPUUYECKUX BETUYMH MO 00paslaM
WM QIrOpUTMaM, NPUMEHSs W3BECTHBIE AaHAJIMTUUYECKHUE METOJbI IIPH
7.13 pElIeHNH CTaHJApTHBIX MaTeMaTHYeCKHX 3aJad Ha BBIYHCIIEHUE YTJIOB
MEXJy CKPEIIMBAIOIIMMUCS NPSAMBIMH, MEXAY HPSIMOW M IJIOCKOCTBIO,
MEX/1y TUIOCKOCTSIMH, IByTPaHHBIX YIJIOB
714 Boruncnate 00bEMBI M IUIOUIAAM TOBEPXHOCTEH MHOTOIPAHHUKOB

(mpu3ma, mupamMuaa) ¢ npuMeHeHrueM (GOpPMYII, BBIYUCIISTH COOTHOIICHUS
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7.15

MEXITY IJIOIAISIMU MOBEPXHOCTEH, o0vEMamu MOTI00HBIX
MHOTOT'PaHHHKOB

OnepupoBarh MOHATHSAMHM: CUMMETPHsSI B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHU (PUTYPHI

7.16

7.17

7.18

W3Bnekarb, mpeoOpa3oBbIBaTH M HHTEPIPETHPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, MPEICTaBICHHYIO Ha
YyepTexkax U pUCyHKaX

[IpumensTh reomerpuueckue (hakThl A PELICHUS CTEPEOMETPUUYECKUX
3a/a4, IpeaIoiaralolliuX HECKOJBKO IAaroB PEIIEHUs, €CIU YCJIOBUS
MIPUMEHEHHUS 3a/1aHbl B IBHOU hopMme

[IpumeHsaTh TpOCTEHIIMEe NPOTrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPHU PELICHUN CTEPEOMETPUUCCKUX 3a1a4

7.19

7.20

[IpuBOIUTE MpHUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJIE U
JKU3HH, PACIIO3HABATH IPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsTHh MOTyUYeHHBIC 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATh pealibHbIC
CUTyallMd ¥ TPUMEHATh H3YyUYCHHBIC TIOHSATHS B TPOIECCE IOHMCKA
pelieHus MaTeMaTH4eCKU chopMyIIHpPOBaHHOMN npo0JIeMBl,
MOJICJIUPOBATh PEAIbHBbIC CUTYaIlMH Ha SI3bIKE T€OMETPHUH, MCCIIEI0BAThH
MIOCTPOCHHBIE MOJIEIH C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TMOHATUN U
TEopeM, armapara aredpsl, pemarh MPaKTHICCKUE 3a/1a4M, CBI3aHHBIC C
HAXO0XJICHUEM T€OMETPUYECKUX BETUUHH

11 KIIACC

Kon
IpoBEepPsAEMOro
pe3yJbTaTa

6

6.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpamMMbl CpeaHero 001ero 06pa3oBaHus

I'eomerpus

OnepupoBaTh NOHATHAMU: LUIMHIpUYECKasi TOBEPXHOCTh, 00pa3yrolye
LHWIMHJPUYECKON TOBEPXHOCTH, LMIUHAP, KOHMYECKas IMOBEPXHOCTb,
oOpa3yrolire KOHHYECKOM  TMOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh

6.2

Pacno3naBath Tena BpaiieHus (MUIUHAP, KOHYC, cepa U map)

6.3

OOBSICHITDH CITIOCOOBI MOJTyUEHUS TeJl BpallleHus

6.4

KnaccudummpoBars B3auMHOE pacmoioKeHHe cPephl U TIIOCKOCTH

6.5

6.6

OnepupoBaTh MOHATUSMM: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA,
BBICOTAa CETMEHTA, IIApPOBOW CIIOM, OCHOBAHUE IIAPOBOIO CJIOSI, BHICOTA
1apOBOTO CJI05, IIAPOBOM CEKTOP

Beruncnsate 00bEMBI W TUIOIMIAAM TOBEPXHOCTEH TEN BpaIICHHS,
TEOMETPUUYECKHX TEJI C MPUMEHEHHEM (OpMYIT

6.7

OnepupoBaTh MOHATHSIMH: MHOTOTPaHHHMK, BIHMCAaHHBIM B cdepy u
ONKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAaHHUK MITH TEJIO
BpaIICHUS

6.8

BEMHUCIATE  COOTHOIICHUS MCXKAY ILIOIagsiMu HOBerHOCTeI\/'I n
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00BbEMaMu ITOTOOHBIX TEN

6.9

6.10

N300paxkaTh n3ydaemble UTYpBHl OT PYKH U C TPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKHE 4YEPTEXH U3 PHUCYHKOB IPOCTBHIX

00BEMHBIX (GUTYp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpalleHus

6.11

W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3OBbIBATH HH(OPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPeICTaBICHHYIO Ha
4epTeKax U pUCYHKaX

6.12

[TpumeHsTh TEeOMETpHUECKUE (AKTHI ISl PELUICHUS CTEPEOMETPHUECKUX
3a/1a4, INPEAIoJaraoluX HECKOJIbKO IIaroB pELICHUs, €CIH YCIIOBUS
IPUMEHEHHS 33J]aHbI B SBHOH opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHHTI) HeﬁCTBHﬂ CIIOKCHU A BGKTOpOB, BBIYHUTAHUA BGKTOpOB nu
YMHOXXCHHUSI BEKTOpPAa Ha YHCJIO, OOBSACHATh, KAKUMHU CBOMCTBAMHU OHH
o0ramaroT

6.15

[TpuMeHsTh paBUIIO NapajlieenuIea Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB INOHATHUAMMA: ACKAPTOBBI KOOPAHMHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yroa Mexay  BEKTOpaMu, CKAJIApHOC  IIPOU3BCACHUC  BCKTOPOB,
KOJUIMHCAPHLIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cymMMy BEKTOpOB U IPOU3BEACHHE BEKTOpa Ha 4YMCIIO, YToJl
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEIEHUE, PACKIaIbIBaTh BEKTOP 110
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aJIaBaTI) IIJIOCKOCTH YPABHCHUEM B I[@KapTOBOfI CUCTCME KOOpAHUHAT

6.19

6.20

Pemate nmpocredmme TreoMeTpUYecKHMe 3aJadyd  Ha  [IPUMEHEHHE
BEKTOPHO-KOOPJAUHATHOTO METO1a

Penrate 3agadd Ha A0Kas3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIICHUN U
HaXO0XACHUEC T'COMECTPUUCCKHUX BCIWYHH I10 06pa311;aM HJIN aJIrOpUTMaMm,
MMPpUMCHAA HU3BCCTHBIC MCTOABI npu peUICHUN CTaHJAApPTHBIX
MAaTCMAaTHYCCKUX 3aJa4

6.21

HpI/IMeHHTb HpOCTeI\/'IH_II/Ie NporpaMMHBIC CpCACTBA H SJIICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4d

6.22

6.23

[IpuBOAUTE MpUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKU3HH, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[IpuMeHsATH TOJydYeHHbIE 3HAHMUA Ha TpPaKTHKE: AaHaJIU3UpPOBATh
peasibHble CUTyallUM W TNPUMEHSATh H3yYeHHbIE TOHATHUSA B IIpOIEcCe
MOKUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYITUPOBAHHON MpPOOIEMBI,
MOJIEJIMPOBaTh pealibHble CUTYyallud Ha SI3bIKE€ T€OMETPHH, HCCIIE0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHI U
TEeopeM, amnmnapara aareopsl, pemaTh NPakTUYeCKUe 3aJaul, CBSI3aHHBIE C
HaXO0X/IEHUEM T'€OMETPUUYECKUX BETNYNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUSA

I'eomerpus

7.1

7.2

OcHOBHBIE MOHATHS CcTepeoMeTpuu. Touka, HpsiMas, MJIOCKOCTb, MPOCTPAHCTBO.
[TousiTue 00  aKCMOMATUYECKOM  IOCTPOEHUU  CTEPEOMETPUU:  AKCUOMBI
CTEpEOMETPUH U CIEACTBUSI U3 HUX

B3aumHoe  pacmonokeHHE ~TOpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroImecs,
napaJuielbHble M CKpemuBamomuecs npsmele. llapamnensHoCcTs nOpsAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MapalljielibHble TMpsiMble B  MPOCTPAHCTBE,
MapauIeIbHOCTh TPEX MPAMBIX, MAPAIIIETBHOCTh MPSIMOM M TUIOCKOCTH. YTJbI C
COHAIPABJICHHBIMH CTOPOHAMH, YroJll MEXAY TMpSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJuieibHbIE MIOCKOCTH, CBOMCTBA MapPaIEIbHBIX
wiockocteil. [Ipocteiimue npocTpaHcTBeHHBbIE (GUTYPBl HAa IIOCKOCTH: TETPadp,
KyO, mapajieNienuIe]], MOCTPOSHHE CeUCHHH

7.3

[lepneHquKyIIpHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJLSIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPAMBIE MTapaJUICIbHbIE U NIEPIEHAUKYJIIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYISIPHOCTH IIPSIMOM M INIOCKOCTH, TEOPEMA O MPAMON MEPIEHIUKYIIPHON
IJIOCKOCTH. YTJBl B IIPOCTPAHCTBE: YIrOJd MEXAY IpsAMOM M IUIOCKOCTBIO,
JBYI'PaHHBIA yTOJI, JMHEHHBIM Yrojg JAByrpaHHoro yria. llepneHaukynsap wu
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSAMOM 10
IUIOCKOCTH, MPOEKIMsI PUTypbl Ha MJIOCKOCTh. [lepneHauKyIsspHOCTh MIIOCKOCTEH:
NPU3HAK  INEPHEHIUKYIAPHOCTH  ABYX  IUIOCKOocTe. Teopema o0  Tpéx
NEePHEHANKYISIPAX

7.4

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TpaH M OCHOBAaHMS MPU3MBI, IpsMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenumnen, NpsAMOYTOIbHbIN NapallIeIeIUIIC]]
U ero ceorctsa. [Iupamuaa: N-yrosgpHast nupamuia, TpaHd U OCHOBaHUE MMHPAMU/IBI,
OOKOBasl M IMOJIHAS MOBEPXHOCTh NMUPAMHUIBI, MPABUIbHASL M yCEUEHHAS MUPAMUAA.
ONeMeHTBl Npu3Mbl W nupamubl. [IpaBUIBHBIE MHOTOIpDAaHHMKHU: IIOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IPAaBWIbHAs IpU3Ma M IpPaBWIbHAs IUpaMUza,
MpaBWJIbHAs TPEYroJibHas MUpaMuaa U MpaBHIbHBIN TeTpasap, kyO. [Ipencrasnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeueHus
IIPU3MBI U TUPAMUIBI

7.5

7.6

CI/IMMeTpI/IH B NOPOCTPAaHCTBE: CHMMCETpUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTEI CUMMCTPUHU B IMUpaMUJax, mapaiCjaCcururneaax, mpaBUJIbHbIX
MHOT'OIr'paHHUKax

Brruncnenue 31€MEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yrisl. Ilnomansb
OOKOBOM TMOBEPXHOCTH U TOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOMIA]Ib
OCHOBaHMH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM mpu3Mbl. [1nomans 60koBoi
IMOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOM IHpaMHUIbI, TeOopeMa O IUIOMIAIn
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yceuéHHoi nupamuabl. [lonstue 06 06béMe. OObEM NUpPaMUIbL, TPU3IMBI

7.7

[Tono6ubIe Tena B npoctpancTBe. COOTHOMICHHS MEKIY IIOMIAISIMH IIOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KUIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
['eomeTpus

HunuHapudeckas TOBEPXHOCTh, 00pa3yOIINe MWJINHIPHUIECCKON MOBEPXHOCTH, OCh
HUATUHIPUYECKONW moBepxHOoCcTH. LluiuHIp: ocHOBaHMS W OOKOBasi MOBEPXHOCTb,
oOpasyroias 1 0Ch, TUIOIIa b O0KOBOW U MOJIHOH TOBEPXHOCTH

Konunyeckas moBepXHOCTh, 00pa3yIole KOHUYECKOM MOBEPXHOCTH, OCh U BEPILKMHA
KOHUYECKOW ToBepXHOCTH. KOHyC: OCHOBaHWE W BepIIuHA, oOpasyiomias U OcCh,
ionaab OOKOBOM M TOTHOM MOBEPXHOCTH. YCEUYEHHBIH KOHYC: OOpasyromue u
BBICOTA, OCHOBaHHUS U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, Tuamerp, TIIOMAAb TOBEPXHOCTH cdepbl. BzanmHoe
pacnosoxeHue cdepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoaib

cepsl

6.4

N300pakeHne Tes BpalleHus Ha MII0CKOCTH. Pa3BépTka muumHapa u KOHyca

6.5

KomOuHanuu Ten BpalleHWs U MHOTOTPAHHUKOB. MHOTOTPaHHUK, OIMCAHHBIH
okoJ10 cdepsl, chepa, BlMCaHHAS] B MHOTOTPAHHHK, WJIH TEJIO BPAIICHUS

6.6

[Tonsitue 060 oO0BEMe. OCHOBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO TMapaijenenunena M cieactsus u3 He€. OObEM UMIMHIpA,
koHyca. O0bEM 1mIapa u mionaab cQepol

6.7

6.8

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHHUS  MEXKAY  IUIOMIAISIMU
NOBEpXHOCTEH, 00bEMaMU OJOOHBIX TeJ

CeueHuss nuMaMHIApa (MapajuiebHO U MEPHEHIUKYJISPHO OCH), CEUYEHHUS KOHyca
(mapasuteIbHOE OCHOBAaHUIO M ITPOXO/ISAIIEe Yepe3 BEPIINHY ), CEUSHHS I1apa

6.9

6.10

BeKTOp Ha IINIOCKOCTH W B HPOCTPAHCTBC. CrnoxeHue W BBIYHUTAHUE BCKTOPOB.
YMHOXeHuEe BeKTopa Ha uuciio. Pa3nokeHne BeKTopa 1mo TpEM HEKOMILIaHAPHBIM
BektopaM. [IpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C
MIPUMEHEHUEM MPABUJI ACUCTBUMN C BEKTOpaMHU

[IpsmoyronbpHasg cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopawHaTel BeKTOpa.
[Ipocreitmne 3agaun B KOOpAMHATax. YToi Mexay BekTopaMu. CkansipHoe
MPOMU3BEJICHUE BEKTOPOB. BBIUMCIEHHE YTIIOB MEXIY MNPSIMBIMU U TUIOCKOCTSIMH.
KoopanHaTHO-BEeKTOPHBIN METO/I IPU PEIICHUH TEOMETPUUYECKHX 3a/1a4
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ITPOBEPSEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJIBHOM NPOT'PAMMBI CPEJTHETI' O
OBIIET'O OBPA3OBAHUA

Koxa
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3zoBaHus

Bnagenue merogamMu J0Ka3aTeNbCTB, alrOpUTMaMU peELICHUs 3ajady;
yMeHHe (opMyIHpoBaTh M OMNEPUPOBATH MOHATUSMU: OIpEAETICHUE,
aKcuoma, TEOpeMa, CIEACTBHE, CBOMCTBO, INPHU3HAK, J0Ka3aTeIbCTBO,
paBHOCUIIbHBIE (DOPMYITUPOBKU; MPUMEHATh UX; YMEHUE (OPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, HMCIOJIb30BaTh METOJ MaTe€MaTUYeCKOW WHIYKLUU;
IPOBOAMTH  JIOKA3aTEIbHBIE PACCYX ACHHUS [pPU PEIICHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYI0  IPaBUJIBHOCTb  PACCYKICHUW; YMEHHE
ONEpUPOBATh MOHATUSMU: MHOXECTBO, IOJMHOXECTBO, ONEPALUU Haj
MHOXECTBAMHU; YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM
anmnapar Juis ONMCaHUs PealbHbIX IPOLECCOB U ABJICHUN U IPU PELICHUU
3aJa4, B TOM UYHCIE€ W3 JAPYruX Y4eOHbIX MpPEeIMETOB; YMEHHE
OTIepPHPOBATh MOHATUSMHU: Tpad, CBA3HBINA rpad, AepeBo, MUKI, Tpad HA
IUIOCKOCTH; YMEHHE 3a/laBaTh W ONUCHIBAaTh TIpadbl pPa3TUIHBIMU
crocobaMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 33124

YMeHue onepupoBaTh MOHATHSIMHU: HATYPAJIbHOE YUCIIO, LEJIOE YHUCIIO,
CTEMNEeHb C IeJIBIM MTOKa3aTesieM, KOpeHb HaTypajJbHOM CTETICHH, CTETICHb
C palMOHAIBHBIM  TIOKAa3aTeleM, CTeNeHb C  JIEWCTBUTEIIbHBIM
nmokaszaTtesneMm, JorapudmMm UHCIIAa, CHUHYC, KOCHHYC U  TaHTEHC
MPOU3BOJIBHOTO YHUCJA, OCTATOK [0 MOJIYJI0, PalUMOHAIBHOE YMHCIIO,
WUppALMOHATIEHOE  YHUCIIO, MHOXECTBA  HaTypaJbHBIX, LIEJIBIX,
palMOHANbHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHE HCIOJIb30BATh
MPU3HAKU JIETUMOCTH, HAaUMEHBIINK OOIIUN JENUTENTh W HaUMEHbIIIEE
oOmiee kpaTHoe, anropuT™ EBKiMaa mpu pemieHuu 3agad; 3HaKOMCTBO C
Pa3IMYHBIMU  TO3UIIMOHHBIMA ~ CHUCTEMaMH  CYHCIICHHS;  YMEHHE
BBHITIOJHATH BBIYMCIICHHE 3HAYCHWH M MpPeoOpa3oBaHUs BBIPAKEHUU CO
CTeNeHs MU M JorapupmMamu, NpeodpazoBaHUs IPOOHO-PALMOHAIBHBIX
BBIPAKEHMI; YMEHHUE ONEpUpPOBATH MOHATHUSMHU: TOCIEI0BATEIbHOCTD,
apupmMeTnIecKas mporpeccus, reoMeTpuuecKas porpeccusi,
OECKOHEYHO YOBIBaOIIas TeOMEeTpUYecKass MpOrpeccus; YMEHHUe
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEepUpPOBATh MOHSATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COMPsDKEHHBIC KOMITJIEKCHBIE YHCIIa, MOJYJIb U apTYMEHT KOMIIJIEKCHOTO
yrcna, ¢opMa 3aluCH  KOMIUIEKCHBIX uucen (FeoMeTpuyecKas,
TPUTOHOMETpPUYECKass W  anreOpawdeckas); yMeThb TMPOU3BOIHTH
apudmMeTHuecKue ACUCTBUS C KOMIUIEKCHBIMH YHCIAMH; MPUBOAUTH
MpUMEPBl  HCTIOJB30BAHHMS  KOMIUIEKCHBIX  YHCEN;  ONMEpUpOBAThH
MNOHATUSAMM: MaTpuma 2xX2 u  3x3, OnpeenuTellb  MaTpULbI,
TEOMETPUUECKHUI CMBICIT OTIPEISTUTEISI

YMeHHe onepupoBaTh MOHSATUSMU: pallOHAJIbHBIE, HWPpPALMOHAIBHBIE,
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NoKa3aTeIbHbIC, CTENECHHBIC, JOrapu(pMHUUYECKHE, TPUTOHOMETPUUYECKHE
YPaBHEHHsS U HEPABEHCTBA, HMX CHUCTEMBI; YMEHHME OIIEpUPOBATH
MOHATUSAMH: TOXIIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YPaBHEHUHM M HEPABEHCTB, DPABHOCUJIBHOCTH
YpPaBHEHUN, HEPAaBEHCTB M CHUCTEM; YMEHHME peEIlaTh YpaBHECHMUS,
HEPABEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX NPUEMOB; pEIIAThH
YpPaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C [ApaMETPOM; IPUMEHATH
YPaBHEHHsI, HEPABEHCTBA, UX CUCTEMBI [UIsl PELICHHsS MaTeMaTUYECKUX
3aj1a4 M 3a/1a4 U3 PA3IMYHbIX 00JIaCTel HAYKU U pealbHOU )KU3HU

YMeHue onepupoBaTh MNOHATHUAMH: (QYHKIMS, YETHOCTh (DYHKLUH,
MNEePUOANYHOCTh (YHKIUH, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
¢GbyHKIMHU, SKCTpeMyM (YHKINU, HAHOOJbIIee M HAUMEHbIIIEE 3HAYCHUS
GYHKIIUM HA IPOMEXKYTKE, HeTpepbIBHAS (PYHKIIMSI, aCUMIITOTHI rpaduka
¢yHKIMHM, TIepBas ¥ BTOpas MPOM3BOIHAS (YHKINHU, TEOMETPUICCKHNA U
buznyecKuil CMBICI TPOM3BOAHOM, IEepPBOOOpa3Has, OINpeAenEHHbIN
MHTETPa], YMEHHE HaXOIUTh ACUMNTOTHl Tpaduka (QyHKIUH, YMEHHE
BBIUUCIISATH IPOU3BOJHBIE CYMMBI, IPOU3BENCHHUSA, YacCTHOTO U
KOMITO3UIIUN (YHKIWH, HAXOJUTHh YpaBHEHHE KacaTeIbHOW K TpaduKy
GYHKIIMM; YMEHHE HaXOJIUTh IMPOU3BOJHBIC 3JIEMEHTApPHBIX (YHKIUM;
YMEHHE UCIOJIb30BaTh IPOU3BOJHYIO Ul HCCIEAOBAHUS (QYHKIMI,
HAXOJIUTh HAWOOJbIINE M HAWMEHBIINE 3HAUYCHUS (YHKIUH; CTPOHTH
rpadvKy MHOTOYJICHOB C HCIIOJIb30BAHHMEM arrmapaTa MaTeMaTH4eCKOro
aHaIM3a; MPUMEHATh NPOU3BOAHYIO Ul HAXOXACHHUS HaWITydILIEero
pelIeHUs] B NPUKJIAJHBIX, B TOM YHUCIIE COLHUAIBbHO-DKOHOMHYECKHUX U
bu3MYeCcKUX 3a7avyax; HaXOJAUTh TUIOMIAAN U O0BEMBI (PUTY C TTOMOIIBIO
MHTETpasla; MPUBOAUTH IPUMEPBl MATEMAaTUYECKOTO MOJEIMPOBAHUS C
OMOUIbIO AU PepeHInaNbHbIX YPABHEHUN

YMenue onepupoBaTb NOHATUAMHU: Tpaduk QYHKIUH, oOpaTHas
(GyHKUIMSA, KOMIO3UIUSA (YHKUUH, JuHeWHas (yHKIMSA, KBaJpaTHYHAs
byHKIMS, panroHanbHas byHKIMS, CTEIECHHAas byHKIMA,
TPUTOHOMETpUUYECKHe  (DyHKIMHM, OOpaTHble TPUTOHOMETPUUYECKHE
GyHKIMM, TOKa3aTelbHass W Jiorapupmuueckas (yHKUHUU; YMEHUE
CTpOUTh TpadUKH HM3YUYEHHBIX (YHKUMH, BBIIOJIHATH MpeoOpa3oBaHUs
rpadukoB GyHKIUH, UCTIOIB30BaTh I'paUKU JJIs U3YUEHHsI TIPOLIECCOB U
3aBUCUMOCTEH, MpHU peleHUH 3a7ad U3 APYTruX Y4eOHBIX MPEIMETOB U
3aJa4 U3 peasibHOM KU3HU; BhIpaxaTb (OpMyrIaMH 3aBUCUMOCTH MEXKIY
BEIMYMHAMH; UCIIOJIb30BaTh CBOiicTBa W rpaduku QyHKIMA 11
pellleHus] ypaBHEHUH, HEPABEHCTB U 33/1a4 C IapaMeTpaMu; U300paxarb
Ha KOODAMHATHOM IIOCKOCTM MHOJKECTBA pPEIICHUN YpaBHEHUH,
HEPABEHCTB U UX CUCTEM

VYMeHue pemarh TEKCTOBbIE 33/a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
NPOILEHTHI, IO U YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapOB M
YCIIyT, HAJIOTH, 3aJ1a4¥ U3 00JIaCTU YIpPaBJIECHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBNIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, MCCIENOBATh IIOJyYEHHOE PEIICHHE U
OLICHUBATh MPaBAONOJOOHOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIHPOBAThH
peanbHbBlE CUTyallUM Ha SI3bIKE MATEMAaTHMKH; COCTABIISITH BBIPAKEHHS,
YPaBHEHUsl, HEPAaBEHCTBA M HX CHUCTEMBbl II0 YCJIOBHMIO 33J1a4H,
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UCCIIEI0BaTh IIOCTPOEHHBIE MOJEIM C HCIOJb30BAaHHMEM armapara
anreOpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yIbTaT

VYMeHHe onepupoBaTh MOHATHAMHU: CpeHee apruMeTHIecKoe, MeIaHa,
HauOonpIlee ¥  HAWMEHbIIEEe 3HAYEHUs, pa3Max, JHCIEpCHUs,
CTaHJAapTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yYMEHHE W3BJIEKATh,
UHTEPIPETHPOBATh HMH(GOPMAIHMIO, TMPEACTABICHHYI0 B TalnMIax, Ha
IuarpamMMax, rpaukax, OTpakarollyro CBOWCTBA PEabHBIX MTPOIECCOB U
SIBJICHUIA; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIBIO TAOIHIl U TUArpaMM;
UCCJIE0BAaTh CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NPHUMEHEHUEM
rpadu4ecKux METOJOB W  JJIEKTPOHHBIX CPEACTB; rpaduyecku
UCCJIEOBAaTh COBMECTHBIE HAONIOACHUS C TOMOINBIO JUarpamm
paccenBaHys U JINHEWHOU perpeccuun

10

YMeHue onepupoBaTh NOHATUSAMU: CIy4alHBIA ONBIT M CIy4yailHOE
coObITHE, BEPOSTHOCTb CIIy4aHOTO COOBITUS; YMEHUE BBIYUCIATH
BEPOSITHOCTb C MCIIOJIb30BaHUEM TIpadUuecKuX METOJI0B; HPUMEHSThH
(GOopMyJIbl CIIO)KEHHUS M YMHOXKEHHUS BEPOSITHOCTEH, (opMyiy MNOJHOU
BEPOSTHOCTH, (popmyity bepHysuin, komOuHaTOpHBIE PaKThl U (HOPMYJIBI;
OLICHUBAaTh BEPOSITHOCTU peEalbHBIX COOBITUH; yMEHHE OIEpUPOBATH
NOHATHAMM: CIy4yailHas BEIWYMHA, PpaCIpelelIeHHEe BEpPOATHOCTEH,
MaTeMaTUYeCKOe OKUIaHHUE, IUCIEpPCHs M CTaHJApTHOE OTKIOHEHHE
CllydallHOW  BEIMYMHBI, (QYHKIMHM paclpeleNeHuss W IUIOTHOCTH
PaBHOMEPHOIr0, II0KA3aTeIbHOTO W HOPMAJbHOTO PpacCHpeeIeHHUI;
YMEHHME MCIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacCHpEeleNIeHuN IS
pellleHusl 3aJad; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJBIIMX YHCEN,
METO/ABl BBIOOPOUHBIX HCCIIEIOBAaHUHM; yMEHHE TNPUBOJUTH IPUMEPHI
MPOSIBJIEHUS 3aKOHA OOJIBLIMX YMCENT B NMPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSAMU: COYETAHNE, IEPECTAHOBKA,
YHUCJIO COYETaHUM, YHMCIO NepecTaHOBOK; OuHOM HbloToHa; ymeHue
HOPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCyKICHUs Ul PEeLIeHHs 3a/1a4;
OLICHUBATh BEPOSTHOCTH peasbHbIX COOBITHI; COCTaBJISITh
BEPOATHOCTHYIO MOJIEIb M MHTEPIPETUPOBATH NIOJYUYEHHBIA PE3YJIbTaT

YMeHue onepupoBaTh IOHATUSAMHU: TO4YKa, NpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIWYMHA YIJa, IUIOCKUH yTOI,
JIBYTPaHHBIA yToJI, TPEXI'PAHHBIM Yroj, CKpEUIMBAIOLIMECS IpsIMBIE,
MapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yrou
MEXy NPSMBIMH, YTOJ MEXAY IPSIMONH U IUIOCKOCTBIO, YIOJ MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JIO0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSMH; YMEHHE UCIOIb30BaTh U
pellleHnn 3a1a4 U3y4yeHHble (AaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOLIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENH C IOMOIIbI0O T€OMETPUUECKUX TMOHATUH H
BEJIMYMH, PELIaTh CBSI3aHHBIE C HUMH NPAKTUUYECKUE 3a]a4n

YMeHue onepupoBaTh MOHATUSIMH: IHIOMAAL (UTYPHI, 00bEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOTI'OrpaHHUK, CCUCHUC MHOI'OIpaHHHKA,
KyO, mapajuiefienunen, Npu3Ma, NUpaMuaa, (Gurypa M TMOBEPXHOCTH
BpalieHus1, MIWIMHIP, KOHYC, map, chepa, miomans chepsl, MiIomaab
MOBEPXHOCTU TMHPaMH[bI, TPU3MBIL, KOHycCa, IMIMHApa, 00BEM Kyoa,
NPSMOYTOJBHOTO TIapaJlIeieuIeia, MUPaMUIbl, TPU3MBL, IMIIMH/pPA,
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KOHYyca, 1Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHUS KOHyCa W IMIUHIpA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomascs chepbl, NUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M TIOBEPXHOCTH
BpAILCHUS, UX CEUEHUS, B TOM YHCIIE C TIOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
yYMEHHE NMPUMEHATh CBOMCTBA F€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBATH OIpENEICHUS] U3Yy4aeMbIX (DUTYp, BBIIBUTaTh THIIOTE3bI
0 CBOICTBaxX M NMpPU3HAKaX I'€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH HIIH
OlpoBepraTh MX; YMEHHE MPOBOAWUTH Kiaccuukauuioo ¢uryp mno
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIMMBIE OMOJHHUTEIBHBIC
MOCTPOCHHS

11

YMeHue omepupoBaTh TMOHATUSIMH: JIBUKCHHE B IPOCTPAHCTBE,
napajulebHbI MEPEeHOC, CUMMETPUS Ha IUIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TOM00Ms, TOMOOHBIE (QUIYpPHI; yMEHHE
pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYpHI, B TOM YHWCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIBb30BaTh T€OMETPUYECKHE OTHOIICHHS
IpU pElIeHUWU 3a]a4; HAaXOJUTh TeOMETPUYECKHE BEIUYMHBI (IJIMHA,
yTOJI, TUIOIMAanh, OOBEM) TpH pEHICHWHM 33a]a4 W3 JPYTUX Y4eOHBIX
MPEIMETOB U U3 PEAIbHOMN JKU3HH; YMEHUE BBIYUCIATH T€OMETPUUYECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMAab, OOBEM, IUIOMIAAb MOBEPXHOCTH),
UCTIONB3Ysl HM3Y4YEeHHBIE (DOPMYIIBI M METOZIBI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MUPAMUbI, TPU3MBI, KOHYCa, WIKHIPA, TUIOMAAb Cepsl;
00bEM Ky0a, IpSMOYTOJIbHOTO MapajulesenuIesa, MUpaMuibl, IpU3MBI,
IWIMHIPA, KOHyCa, Ilapa; YMEHHE HaXOJIUTh OTHOIIEHHE OObEMOB
1oJ1I00HBIX Uryp

12

YMeHue onepupoBaTh NOHATHIMU: TPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJIWHATHI TOYKU, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpPAa Ha YHUCIO, Pa3JIOKEHHE BeKTopa 1Mo Oasucy,
CKaJIIPHOE TIPOM3BEICHUE, BEKTOPHOE IIPOM3BEICHHE, YTONl MEXKIy
BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIA METOJ
JUIS pEIIeHWs] TEOMETPUYECKMX 3a7ad W 3a7ad JAPYTruX y4eOHbBIX
peIMETOB

13

YMenue BbIOMpaTh NOAXONALIMM METOJ JUId pelleHHs] 3ajauu;
[IOHUMAaHUE 3HAYMMOCTH MAaTEMaTUKU B U3YYCHUU IMPUPOAHBIX H
OOLIECTBEHHBIX MPOIIECCOB U  SIBICHUH; yMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE IIPUBOAMTH
IIpUMEPBl  MAaTEMaTUYECKHX OTKPBITUHA POCCHUHCKOM W  MHPOBOU
MaTeMaTU4YeCKOU HayKH
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INEPEYEHbD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

Kox
1 Yucna v BbIYKCICHUS
11 HarypasnbHble u nensle yncia. Ilpu3Haku AeTMMOCTH LEeNbIX Yncell
19 Panuonanbnple uyuciaa. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOH, IPOLIEHTHI,
OCCKOHEUYHBIC TIEPHOANICCKHE JPOOH
13 Apudmernaeckuit KOpEHb HaATypaJbHOU creneHu. JlefcTBusA ¢ apupMeTHIeCKUMU
KOpPHSIMU HaTypaJIbHOW CTETIEHU
14 Crenenb ¢ 1iensIM nokaszareneM. CTeneHb ¢ paluoOHaIbHBIM MoKazareseM. CBoiicTBa
CTETIeHU
15 CuHyc, KOCMHYC M TAaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHI'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm yuncna. JlecaTuunbie ¥ HATYpaIbHBIC JOTapU(MbI
HevictButenbHble  yucia. ApupMETHYECKUE OINepalud C JCHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIYUCIICHUS, IPABUIa OKPYTJIEHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYUCICHUN
1.8 [IpeoOpa3oBanme BRIpAKESHUI
1.9 KommnekcHeie uncna
2 YpaBHeHUs 1 HEpaBEHCTBA
2.1 Lensle 1 1poOHO-paliiOHaIbHbIE YPAaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHUs
2.4 [Toka3zarenbHble U JOrapupMUUECKHE YPAaBHEHHS
2.5 Llenble 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMUUecKre HEpaBEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuiia cucTeMsl JINHEWHBIX YpaBHEHHN. ONpeneuTesIb MaTpULbl
3 @OyHKIMH U TpaduKu
31 @yHKMsA, crnocodbl 3amanusg ¢yHkiuu. ['paduk ¢ynxiuu. B3aumHo oOpaTHbIe
¢ynkuuu. YétHeie 1 HeuéTHbIe pyHKIMU. [lepuognueckue GpyHKIMMU
Ob6nacte ompejeneHuss W MHOXKeCTBO 3HaueHuM ¢GyHkuuu. Hymum dyHkmum.
39 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
MakcumMyMbl ¥ MHHUMYMBI GyHKImMA. HaumOonbiiee W HauMeHbIee 3HAYCHUE
(GYHKIHU Ha TPOMEKYTKE
33 CrenenHass (yHKIMS C HaTypaldbHbIM M IeNbIM Moka3aTtenem. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U TpadUKH
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3.5 [Toka3zaTtenbHas u torapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspbiBa. AcuMnTorel TpadukoB ¢yHkuuid. CBoicTBa  (YHKIHH,
HENpEepPbIBHbIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIe FMeMEHTAPHBIX (DYHKITHIA
[IpumeHeHne NPOU3BOJHOM K HCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxokneHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHHUs (QYHKLIMU Ha
OTpe3Ke
4.3 [TepBooOpasnas. UaTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpaAILLIEHUS
7.5 KoopauHatsl 1 BEKTOPBI
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YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

* MaTtematuka: anredpa U Hadajla MaTeMaTHYecKoro aHaiausa, reomerpus. ['eomerpus. 10-11
knacc. AtanacsiH JI.C., byry3oB B.®., Kagomies C.b. u n1p. AkunoHnepHoe 00111ecTBO
«M3narenscTBO «IIpocBeenne»

METOJIUYECKHUE MATEPHUAJIBI J1JI5s1 YUUTEJISA
Mertonndeckue pekomenaanuu. 10-11 xmaccsr (k yaeOnuky Artanacsiaa JI. C. u ap.). [TocoOue
s yautens, JI. C. Aranacsia, B. @. byty3os, C. b. Kagomiena,

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
bubmuoreka [JOK
https://m.edso0.ru/1c209e37
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