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INOACHUTEJIBHASA 3AIINCKA

Pabouvas mporpamMma yduebHoro kypca «['eomerpus» 6a30BOTO YPOBHS IJII 00YUYAIOIIUXCS
11 xmacca paspaboraHa Ha ocHOBe dDeaepallbHOTO TOCYJAPCTBEHHOIO 00pa30BaTEIbLHOIO
CTaHJapTa cpenHero odmero obpa3oBaHus, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHMIA,
HOPEIbABISEMBIX K MaTEMaTHUECKOMY OOpa30BaHHIO, U TPAIULUI POCCHUICKOro 00Opa30BaHUS.
Peanu3zanus  nmporpaMMbel  00ecneuMBaeT — OBJIAJCHME  KIIOYEBBIMM  KOMIETEHLUSIMH,
COCTABJIIOLIMMH OCHOBY JUISI CaMOPA3BUTUSI M HENPEPBIBHOTO 00pa30BaHMs, LEIOCTHOCTh
OO0IIEKYIbTYPHOTO, INYHOCTHOTO U TIO3HABATEIBHOTO Pa3BUTHS TMYHOCTH 00YYaIOLTIXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca TeOMETpUM Ha YpOBHE CpeaHero oomero oOpa3oBaHUS
00ycJIOBJIeHa NPAKTUYECKOH 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX pe3yJbTaToB
00y4YeHHs TEOMETPHH B HANPABJICHWU JIMYHOCTHOTO PA3BUTHS OOyYaromuxcs, (GOPMHUPOBAHUS
(yHKIIMOHATBHOM MAaTeMaTH4eCKOW TIpaMOTHOCTH, HM3YyYEHHUS APYTUX Y4YeOHbBIX UCHUIUIMH.
Pa3BuTtne y oOyuaromuxcss TpPaBHIBHBIX MPEACTABIECHUN O CYIIHOCTH M MPOUCXOXKICHUU
reOMETPUYECKUX a0CTpaKLUii, COOTHOIICHUH PEabHOTO U UJCATbHOI0, XapaKTepe OTPAKCHHS
MaTE€MaTUYECKON HAayKOM SIBJIEHUH U IPOLECCOB PEAIBHOIO MHpA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIK MaTeMaTUYeCKOro MOJEIUPOBAHUS B HAYyYHOM I[IO3HAHUM U B IPaKTHKE
croco6cTByeT (OPMHPOBAHHIO HAYYHOTO MHPOBO33PEHHUS Y4YAIMXCS, a TakKXKe KauecTB
MBILIUIEHUS], HEOOXOAUMBIX JUISL afanTallii B COBPEMEHHOM OOIIeCTBE.

I'eomerpust siBisieTrcss OqHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHErO OOIIero
0o0pa3oBaHMs, TaK Kak OOECIeYMBAECT BO3MOXKHOCTh M3YYCHHs KaK IHCIUIUIMH €CTECTBEHHO-
HAYYHOU HaINPaBJIEHHOCTH, TaK U TYMaHUTApHOM.

Jlornyeckoe MbIIIeHHE, (HOpPMUPYEMOE MPHU H3YyYCHUH OOYYaroIUMHCS MOHATHHHBIX
OCHOB TEOMETPUM M TIOCTPOCHUM IEMOYKU JIOTUYECKHX YTBEPXKIACHUH B XOJ€ pEUICHUs
TEOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaThb W ONPOBEPraTh THIIOTE3Bl HETOCPEICTBEHHO
UCIIONB3YIOTCSL TPU PEIICHWH 337ad €CTeCTBEHHO-HAyYHOTO LHMKIA, B YaCTHOCTH M3 Kypca
busuky.

YMeHHe OpUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYLIECTBEHHYIO pOJb BO BCEX
o0iacTsX AesaTenbHOCTH 4YenoBeka. OpueHTalusi YenoBeKka BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOJMMOE YCIIOBHE €ro COLMAaIbHOro ObITUS, (QopMa OTpa)KEHUS OKPY’KAIOILIEro MHpa,
yCIOBHE YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  ACUCTBUTEIBHOCTH.
OmnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00BbEIMHSICT pa3Hble BUABI Y4eOHOW U TPyIOBOU
NEeSITEbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO BAKHBIX KA4eCTB, IMMO3TOMY aKTyajlbHa
3ama4a (OPMHUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOT0 MBIIUIEHUS] — CYLIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K MPaKTHYECKOU
JEeSITeIbHOCTH 10 MHOTHM HAIPaBJICHHUSM.

Lenb ocBoeHUs mporpaMMel yaeOHOTO Kypca «['eomeTpus» Ha 6a30BOM ypoBHE 00yUCHUS
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIONIMXCS Uepe3 oOecredyeHue
BO3MOXHOCTH MPUOOPETEHUSI U UCIIOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPUYECKUX 3HAHUH U
JecTBUH, CrIeU(pUYHBIX TEOMETPUU, BO3SMOXXHOCTH YCIEITHOTO MPOI0JDKEHHS 00pa30BaHuUs MO
CHEIHUATBHOCTSM, HE CBA3aHHBIM C IMPUKJIATHBIM HCITOJIB30BAaHHEM T€OMETPHH.
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[Iporpamma mo reomeTpuu Ha 0a30BOM YPOBHE MpeJHA3HAYeHa JUIsl OOYYaromuxcs
CpeIHeW IIKOJbI, HE WCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPyAHEHHI Ha YpPOBHE OCHOBHOTO
obmero obpazoBanus. TakuMm oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJIKHBI OCBOWTH
o0mIre MaTeMaTHYecKue YMEHHUs, CBSI3aHHbIE CO CTeNU(PUKONi reoOMEeTpUH U HEOOXOAUMBIE st
KHU3HH B COBpeMEHHOM oO1iecTBe. Kpome 3T0oro, OoHM UMEIOT BO3MOKHOCTh U3yUUTh T'€OMETPHUIO
Oosee rIyOOKO, €ClIi B JalIbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npodeccrnoHaNbHOM e TENbHOCTH.

JlocTrkeHue e OCBOCHHUS MPOrpaMMBbl 00eCTIeYrBAETC s PEIIEHHEM COOTBETCTBYIOIIUX
3anay. IlpuopurerHeiMu 3amadaMu ocBoeHHs Kypca «['eomerpum» Ha 6a3oBoM ypoBHE B 11
KJIacce SIBISIFOTCSA:

* (GopMHpOBAaHHE TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOW KYJIBTYpHI H

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

* (dopmupoBaHHE TMPEACTAaBICHUS O MHOTOTPAaHHUKAX M TeNax BpALIEHUS Kak o
BOKHEUIINX MAaTEMAaTUYECKUX MOJIEISIX, MO3BOJSIONIMX OMHMCHIBATH M U3Yy4aTh pa3HbIC
SIBTICHHUS OKPY’KaIOIIETO MUPA;

* (opMmupoBaHHE YMEHHs pacro3HaBaTh Ha YepTeX axX, MOAENSAX U B peaJbHOM MHpE
MHOTOTPaHHHKH ¥ TeJia BpaleHHUS;

® OBJAJEHUE METOJAMH peHICHUS 3a7ad Ha TOCTPOCHUS Ha HM300PaKCHHUAX
IPOCTPAHCTBEHHBIX (QUTYD;

* (dopmupoBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMHU MOHSATHUSMU O MHOTOTPaHHHKAX U
TeJax BpalleHUsI U KX OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHUE AITOPUTMAaMH PEIICHHUs OCHOBHBIX THIIOB 33/a4; (HOpMUPOBAHHE yMEHUS
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTeNbHBIE  PAcCyKIEHHsl B  XOA€  pEUICHHUs
CTEPEOMETPUYECKHUX 3a/1a4 U 3a/]1a4 C MIPAKTHUYECKUM COICPKAHUEM;

® pa3BUTUE UHTEJUIEKTYyaJlbHBIX M  TBOPYECKUX CIIOCOOHOCTEH  0Oydaroluxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEAOBATEIBCKUX YMEHUHN, KPUTUIHOCTH MBIIIICHUS;

* ¢opmupoBaHne (YHKIMOHAIBFHOW TPaMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: yMEHHUE
pacro3HaBaTh MPOSBIICHUS TEOMETPUUYECKUX MOHATUI, 0ObEKTOB U 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUSX W TMPH H3yYEHUU JPYTHX y4eOHBIX MpPEeIMETOB,
NPOSIBIICHUS] 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyIHpOBaTh WX Ha SA3BIKE
T€OMETPUM ¥  CO3/aBaTh TE€OMETPHUYECKHE MOJENH, NPUMEHSTh OCBOCHHBIN
FeOMETPUYECKU ammapar Juid pelleHdss MPaKTUKO-OPUEHTUPOBAHHBIX —3ajad,
UHTEPIIPETUPOBATH U OIICHUBAThH MOJYYCHHBIE PE3YIbTATHI.

OTnuuuTEeNBHOM 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCSl BKIIIOUEHUE B KypC CTEPEOMETPUHU
B HayaJle €ro W3y4YeHWs 3al]ad, peIIaeMbIX Ha YPOBHE WHTYHTUBHOTO TIO3HAHUS, U
omnpeneaéHHbBIM 00pa3oM OpraHu3OBaHHas paboTa HaJl HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO0 W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET MPOTEKaHWE WHTYUTUBHBIX
MIPOIIECCOB, MOTUBUPYET K JTaIbHEHIIIEMY N3YUEHHIO peIMeTa.

[Ipennourenne oTHAaéTCs HATISAIHO-KOHCTPYKTUBHOMY METOAYy OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-MPAKTHUYECKON
NeSATeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTAaBICHUM y yyaluxcs B Kypce
CTEPEOMETPUH MPOBOJIUTCA 32 CUET peIIeHHs 3a7a4y Ha CO3/1aHUE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEPHPOBAHUE IMPOCTPAHCTBEHHBIMU oOpazamu. Cozganue oOpa3za MPOBOAMTCS C
OMOpPOM Ha HArJISAHOCTh, & ONEPUPOBAHUE O0PA30M — B YCJIOBUSAX OTBJICUEHUS OT HAIJIATHOCTH,
MBICIIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COJIePIKaHUS.



OcHoBHBIE  conepkaTenbHble  JMHUM  Kypca «l'eomerpum» B 11  kiacce:
«MHororpaHHukmn», «lIpsiMbple U IIJIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», « BekTopsl u
KOOpJUHATHI B TpocTpaHcTBe». DopMupoBaHHe TOTHYECKUX YMEHUH pacipeieseTcsl He TOJIbKO
[0 COJAEP)KaTeNIbHBIM JIMHUAM, HO M N0 rojaM oOydeHHs Ha YPOBHE CpEIHEero oOIlero
o0Opa3oBaHUsl.

Conepxxanue 00pa3oBaHMS, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yIbTaTaM OCBOCHUS
paboyeil mporpamMmsbl, pacpeIeI€HHBIM 10 TofaM 00y4YeHHsl, CTPYKTYPHUPOBAaHO TaKUM 00pa3om,
YTOObl  OBJAJEHUE TIEOMETPUYECKMMU MOHATUSMHM M HaBbIKAMHM  OCYLIECTBISUIOCH
IOCJIEIOBATEIbHO U IIOCTYNATENbHO, C COOJIIOJICHMEM NPHUHIMIIA [PEEeMCTBEHHOCTH, UYTOOBI
HOBBIE 3HAHUS BKITIOYAINCH B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEICTaBICHUN 00yYaromnXCs,
paciupsis ¥ yriryossis e€, o0pasys NpoYHble MHOYKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reometpuu orBoautcs 1 gac B Henento B 11 kiacce, Bcero 3a roj o0y4eHus
- 34 yueOHBIX Yaca.

COJAEPKAHUE YYEBHOI'O KYPCA
11 KJIACC

Tesa BpanieHus

Hunuuapudeckas TMOBEPXHOCTb, O0pasyroliue LWIMHAPUYECKOH IOBEPXHOCTH, OCh
IWJIMHAPUYECKON MOBEepXHOCTH. L{MauHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; IJIOLIAAb OOKOBOW U MOJHON MOBEPXHOCTH.

Konnueckass MmoBepxXHOCTb, 0Opa3yloliMe KOHMYECKOW MOBEPXHOCTH, OChb W BEpIIMHA
KOHMYEeCKOW moBepxHocTH. KoHyc: OocHOBaHMe M BeplIMHA, OOpasyrolias M OCh; IUIOLIA/lb
OOKOBOW M TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollyue M BBICOTA; OCHOBaHMS U
OO0KOBas MOBEPXHOCTb.

Cdepa m map: ueHTp, paaumyc, AuUameTp; IUIOMIAJb I[OBEPXHOCTH cdepnl. Bzaumuoe
pacroyiokeHue cepbl U INIOCKOCTH; KacaTesbHas IIIOCKOCTh K cepe; miomaas chepsl.

N3o0pakenue Tes BpallleHUs Ha IJIOCKOCTU. Pa3BEpTka IMHApa U KOHYyca.

KomOunanuu Ten BpamieHuss ¥ MHOTOTPaHHUKOB. MHOIOrpaHHMK, ONKMCAaHHBIM OKOJIO
cdepsl; chepa, BIMCAHHAs B MHOTOTPAHHUK, UJIU TEJIO BPAIICHUS.

[Tonsitue 00 oO0BEMe. OcHOBHBIE CBOHcTBa 00BEMOB Teln. Teopema 00 00bEME
IOpSMOYTOJIBHOTO Tapajuienenuneaa u ciaeactsus u3 He€. O0béM mmimmuapa, KoHyca. O0béM
nrapa ¥ riomasib cepsl.

[TogoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHS] MEXIY IUIOMIAASMU TTOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TE.

Ceuennss nmiaMHApa (MapajuleIbHO W TMEPHEeHIUKYJSPHO OCH), CEUeHHUs KOHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOASIEE Yepe3 BEPIINHY ), CEUEHHUS LIapa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTy 1 B mpocTpaHcTBe. ClI0KEHNE U BBIUUTAHUE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTOopa MO TpEM HEKOMILIaHapHbIM BekTopam. [lpaBuio
napajuienenunena. Pemenne 3aiay, CBSI3aHHBIX ¢ IPUMEHEHUEM IPaBUII IEHCTBUM C BEKTOPAMHU.
[IpssmoyronpHas cucrema KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. Ilpocreiimme
3a/a4d B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NPOU3BEICHUE BEKTOPOB.
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Bolunicnienue yrioB Mexay HNpsIMBIMU U INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METOA NpHU
pEeLIEHNN TEOMETPUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro mpenmera «MaremaTHKa
XapaKTEPU3YIOTCS:

I'paiknanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTHIO  TPAKIAHCKOM MO3UIMM  OOydarollerocs Kak aKTUBHOIO H
OTBETCTBEHHOTO YJIEHA POCCHUHCKOro OOIIeCTBa, MPEICTAaBICHHMEM O MaTeMaTHYEeCKHX OCHOBaX
(YHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBICHHM, TWPOIEAyp TPakIaHCKOro o00IIecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aWMOJICHCTBOBATh C COIMAIBHBIMH HWHCTHTYTAMH B
COOTBETCTBUM C UX (PYHKIMSIMH U HA3HAYCHUEM.

IIaTproTHyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTHIO POCCUICKON I'pa)KIaHCKOW MICHTUYHOCTH, YBa)KEHUS K MPOILIOMY U
HACTOSIIIEMY POCCUHCKOM MAaTE€MAaTHUKH, LIEHHOCTHBIM OTHOLIEHHEM K JOCTH)KCHUSIM POCCHUCKHX
MAaTE€MaTUKOB M POCCUHCKON MaTEMAaTMYECKOW IIKOJIbI, K HCIOJb30BAHUIO ATUX JOCTH)KEHUU B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEHl  poccuiickoro Haponaa; c(HOpMHPOBAaHHOCTBIO
HPABCTBEHHOI'O CO3HAHMS, 3THUYECKOTO IOBEJICHHUS, CBSI3aHHOIO C IPAKTUYECKUM INPUMEHEHHEM
JOCTH)KEHUM HAayKH W JACSITENbHOCTBIO YUYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOCHHE
YCTOWYHBOTO Oy IyIIEroO.

JcTeTH4ecKoe BOCIIUTaHue:

3CTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIIFOUast 3CTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTE,
00BEKTOB, 3aJa4, PEHICHWH, PACCYKICHHI; BOCIPUUMYHMBOCTHIO K MAaTeMaTHYECKHUM acHeKTaM
pa3IMYHBIX BUIAOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHSITh MaTeMaTUUECKHE 3HAHUS B UHTEpEcax 370POBOIO
u Oe3omacHoro oOpa3a XH3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBBIO (310pOBOE
MUTaHUe, COANIAHCUPOBAHHBIN PEXXUM 3aHATUNA U OTAbIXA, PEerylsapHas (uU3NdecKass aKTUBHOCTD);
(U3NIECKOTO COBEPIICHCTBOBAHMUS, TP 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JESITEIHHOCTBIO.

TpyroBoe Bocnnutanue:

TOTOBHOCTBIO K TPYyAY, OCO3HAaHHEM ILIEHHOCTH TPYIOJIIOOUs; HMHTEPECOM K pPa3IMYHBIM
chepam mpodecCHOHATBHONU NESTEIBHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPHIOKCHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymiel mpodeccuu M pealn30BBIBATH COOCTBEHHBIE
KU3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBHIO K MAaTeMaTH4ecKoMy OOpa30BaHHUIO H
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTBHIO K aKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKUX 3aJ1a4 MaTEMaTUYECKOW HAIIPaBJICHHOCTH.

JIKOJIOTHYEeCKOe BOCIIUTAHHE:

c(OPMUPOBAHHOCTHIO SKOJOTMYECKOM KYJIbTYphl, IMOHUMAHUEM BIUSHHUS COLMAJIBHO-
SKOHOMHUYECKHX MPOLECCOB Ha COCTOSIHUE MPUPOJHOM M COLUMAIBHOM Cpeabl, OCO3HAHHEM
rI100aTBFHOTO XapaKkTepa IKOJIOTUYECKUX MpoOieM; OpUeHTaIluell Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HAHUH U1 pelieHus 3a1a4 B 00JacT OKpYXKarolieil cpe/bl, MIIaHUPOBAHUS MTOCTYNKOB M OLIEHKU
MX BO3MOXHBIX ITOCJIEICTBUM JIUIS1 OKPYIKAOIIEH CPEBI.

IleHHOCTH HAYYHOI'0 TO3HAHUA:



c(OPMHPOBAHHOCTBIO  MHUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTH HAyKd M OOINECTBEHHOHM NMPaKTHKH, MOHMMAaHUEM MaTEMaTHYeCKOW HAYKH Kak CQepsl
YEJIOBEYECKON NEATEIbHOCTH, JTAllOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIsl PA3BUTUS LIMBWIN3ALNU;
OBJIAJICHUEM SA3BIKOM MaTEMaTHUKH M MAaTEMaTUYECKON KyJIbTypOH KaK CpPEICTBOM IO3HAHUS MHpA;
TOTOBHOCTBIO OCYLIECTBIIATD IIPOCKTHYIO U UCCIIENOBATENIbCKYIO NEATEIbHOCTh UHIUBUYAIBHO U B
rpynme.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIe pe3yIbTaThl OCBOCHHUSI MPOTrpaMMbl ydeOHOro mpenmera «MaremaTHka»
XapaKTepU3ylTCS  OBJAJACHUEM  YHUBEPCAJIbHBIMU  HO3ZHAGAMENbHLIMU  OeUCMEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeUCMBUSAMU,  VHUBEPCATbHbIMU — pPe2YIamUEHbLMU
oelicmseusmu.

1) Vnusepcanvnvlie noznasamenwvhuvle Oeilicmsus, obecneuusaiom @opmuposarue 6a308vix
KOCHUMUBHBIX NPOYecco8 odbyualowuxcs (oceoenue Memooo8 NOZHAHUS OKPYHCAIOUie2o Mupa,
npuMeHenue 102UUeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHull pabomams ¢ ungopmayueti).

Ba3zoBble Joruyeckue geiicTBus:

® BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKK MaTEMAaTUYECKHX OOBEKTOB,
NOHSATHH, OTHOWICHHHA MEXAYy TMOHATHAMHU; (OPMYIHPOBATH OMNpPECNICHHUs TMOHATHH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCH(UKAIIMN, OCHOBAHUS TSI 0000MICHUS 1
CpaBHEHHUS, KpUTEPUU IPOBOJAUMOTIO aHAIIN3a;

® BOCIpPHUHUMATh, (HOPMYIUPOBATH U MPeoOPa30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIC, €TUHIYHBIC, YACTHBIEC U O0IUE; YCIOBHBIE;

® BBIIBIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWUMOCBSI3M U TPOTUBOpEYHs B (PaKTax,
JMaHHBIX, HAONIONCHUAX M YTBEPXKICHUSAX; TMpeuiaraTb KPUTEPUH [Js BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUL;

® lenaTh BBIBOJBI C HWCIOJB30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKITIOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

® [POBOAMUTH CAMOCTOSTEIBHO JOKa3aTebCTBA MAaTEMAaTHUECKUX YTBEPKICHUHN (MpsMble U
OT MPOTUBHOI'0), BBICTPaWBaTh apryMEHTALIMIO, IPUBOAUTH MPUMEPBI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY>KJICHHS U BHIBOJIBI,

e BpIOMpaTh crnoco0 pemeHuss y4yeOHOM 3adauu (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HanOojiee MOAXOAAIIUMN C Y4ETOM CAMOCTOSATEIBHO BBIIEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBaTebcKue 1elCTBUS:

®  JICIIOJIB30BATh BOIIPOCH! KaK MCCIIEOBATEIBCKANA HHCTPYMEHT IMO3HAHUS;, (POPMYINPOBATH
BOMNPOCHI, GUKCUPYIOLIUE NPOTHUBOpPEUHE, MPOodIeMy, yCTaHABIUBATh UICKOMOE U JTAHHOE,
(hopMHUpOBATh THIIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3UIHI0, MHECHHE;

® TPOBOAMTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIIEOBAaHUE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro oOBeKTa, SBJICHHSA, IpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SBICHUSIMU, POLIECCAMU;

®  CaMOCTOSITENbHO (POPMYIHPOBATH 0O0OIIEHNS M BBIBOJBI 110 pe3yIbTaTaM MPOBEIEHHOTO
HaOJIIOIEHUs, MCCIIEOBAHUS, OLEHHBATh JOCTOBEPHOCTh IOJYYEHHBIX pE3yJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;



MIPOTHO3UPOBATH BO3MOKHOC PAa3BUTUC MMPOLECCCA, a TAKIKC BBLABUTATh NPCAIIOJIOKCHUA O
€T0 pa3BUTHUHN B HOBBIX YCJIOBHAX.

PatGora ¢ undopmaunmeii:

BBISBIIATH Ae(PULUUTHI HH(OPMAIMY, JaHHBIX, HEOOXOAUMBIX JI OTBETAa Ha BOIPOC U AJIS
pelIeHus 3a1a4H;

BbIOMpaTh MHPOPMALMIO U3 HCTOYHHUKOB  pa3jIMYHbIX THUIIOB, AaHAJIU3UPOBATbH,
CHUCTEMaTH3MpPOBAaTh U HHTEPIPETHPOBATH HMH(MOPMALMUIO PA3JIMYHBIX BUAOB U (HOpM
NpeCTaBICHHUS;

CTPYKTYpPUpPOBaTh  MH(POpPMALMIO, TPEACTaBIsATH €€ B  Pa3iuuHbIX  (opmax,
WTIOCTPUPOBATH IpapuuecKy;

OLICHMBAaTh HAAEKHOCTh HWH(GOPMALMM IO CaMOCTOSITENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

2) VYuusepcanvhvie KOMMYHUKAmueHwvle Oelicmsus, 00ecnedusarom c@hopmupo8aHHOCHb
COYUANBHBIX HABLIKO8 00YYAIOWUXCSL.
OO0menue:

BOCIIPUHHUMATh U (HOPMYIHMPOBATH CYXKIEHHS B COOTBETCTBHU C YCJIOBHSAMH H LEIIMHU
oOIIeHus; SCHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
IMUCBbMCHHBIX TCKCTAX, AAaBaTb IMOACHCHHUA IO XOAY PCUICHUA 3adadv, KOMMCHTUPOBATDH
TIOJTyYEHHBIN pe3yJIbTaT;

B XOJIe OOCY)KICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOIeMBl,
pelraeMoil 3a7auu, BBICKa3bIBaTh HJI€W, HAllEJICHHbIE HA MOUCK PELICHMS; CONOCTABIIAThH
CBOU CYXXKICHHS C CYKIECHHSIMH IPYTHX YYAaCTHUKOB JHaliora, OOHAPYKUBATh pa3iInyue U
CXOJICTBO TIO3WIIMH; B KOPPEKTHOH ¢opme GOpMyIHpOBaTh pPa3HOTIIACHS, CBOH
BO3PaKCHHS;

NpPEACTaBIATh Pe3yJbTaThl PEIICHUS 3a7ayd, SKCIEPUMEHTA, HCCIEAOBAaHM, MPOEKTa;
CaMOCTOATCIBHO BBI6I/IpaTB q)OpMaT BBICTYIIVICHUA C y‘IéTOM 3ala4 MOpe3CHTaluu U
0COOEHHOCTEH ayJUTOPHH.

CoTpyaHnyecTBo:

IOHUMATh U UCIOJb30BATh MPEUMYIIECTBA KOMAHIHOW UM MHIMBUAYAIbHOW pabOThI MpHU
peleHn y4eOHBIX 3a]a4; NPUHUMATh 1IeJb COBMECTHOW NeSTeNbHOCTH, IUIAHUPOBATH
OpraHM3allMl0 COBMECTHOW paboThl, pacnpenensiTh BUAbl pabOT, J0roBapuUBaTHCA,
00CcyXaaTh MPOIECC U PE3yJIbTaT paboThl; 0000111aTh MHEHHS HECKOIBKUX JIFOJCH;
y4acTBOBaTh B IPYHNOBBIX (opMax paboTsl (00CyXIeHHs, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBID» U UHBIE); BBITIOJIHATH CBOIO YacThb pabOTHl M KOOPAWHUPOBATH CBOU JCHCTBUS C
JIPYTUMH YJI€HAMH KOMaH/bI; OI[EHHBATh KA4eCTBO CBOETO BKJIaZa B OOMIMIA MPOJYKT IO
KPUTEPUSIM, CPOPMYITMPOBAHHBIM YYAaCTHUKAMU B3aUMOAEHCTBUS.

3) Vuusepcanvnvie pezynamugnwvle Oeticmsus, odecneuusarom QopmMupoeaHue CMulCl08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanusi:

COCTaBJIATH IJIaH, ITOPUTM PELICHU 3aJjauu, BBIOUPATh CIIOCO0 peIIeHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATH BapUAHTHI pelIeHU ¢ y4éTOM HOBOM MH(pOpMALIUU.

CaMOKOHTPOJIb:



® BIAJCTh HABbIKAMH TO3HABATEIILHOW peUIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICIUTENBHBIX IPOLECCOB, HUX PE3yJbTaTOB; BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHA MaTEMaTUIECKOH 3aja4uH;

® [IpEeIBHUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPM PEILIEHUU 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, NAHHBIX, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OLEHMBAaTh COOTBETCTBUE pe3yJbTaTa LEId U YCIOBUAM, OOBACHATH IPUYMHBI
JOCTHKEHUS WM HEIOCTUIKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJBbTATDBI

11 KJIACC

OmnepupoBaTh MOHATUSAMH: IMIMHIPUYECKAs! MOBEPXHOCTh, 00pa3yrolie HUIHMHAPUIESCKON
MOBEPXHOCTH; IHJIMHIP; KOHHYECKAs ITOBEPXHOCTh, OOpa3ylolIHMe KOHWYECKOH ITOBEPXHOCTH,
KOHYC; cepuieckasi HOBEpXHOCTb.

Pacnio3HaBath Tena BpaieHus (LWIMHAP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYSHHS TEJl BPALICHHUS.

KnaccudunupoBats B3anMHOE pacnoyioxkeHue chepsl U MIOCKOCTH.

OnepupoBarh MOHATHUSMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTA, BBICOTA CETMEHTA,
I1apOBOH CcJI0H, OCHOBAaHHUE LIIAPOBOI'0 CJI0S, BEICOTA MIAPOBOTO CJI0s; IIAPOBOM CEKTOP.

Bbrancnare 00bEMBI U IUIOMIAM TOBEPXHOCTEH TEN BpallleHHs, F€OMETPUYECKUX Tell C
MpuUMEHeHneM (QopMyII.

OmnepupoBarh MOHIATHASIMHU: MHOTOTPAaHHHK, BIIMCAHHBIN B Cepy U OMHMCAHHBINA OKOJIO ChepHI;
cdepa, BIMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAICHHUS.

BbIUMCIATE COOTHOIICHHS MEXKTy IIJIOIIAIIMH TOBEPXHOCTEH 1 00bEMaMH MOJOOHBIX TEJI.

N3o0paxkaTh u3ydaemble (GUTYpel OT pPYKM U C TPUMEHEHHEM NPOCTBIX YePTEKHBIX
WHCTPYMEHTOB.

BBINONHATE (BBIHOCHBIE) TUIOCKUE YEPTEIKU M3 PUCYHKOB MPOCTBIX O0BEMHBIX (DUTYp: BHI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BpaIICHUSI.

W3BnekaTh, MHTEPIPETUPOBATh W IMPEOOpa3oBHIBATH MHPOPMALHUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE 1EHCTBUA CIIOKEHHS] BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa Ha
YHCII0, OOBACHATH, KAKUMU CBOWCTBAMH OHH 00JIaJatoT.

[TpuMeHsTH MpaBIIIO MapasUIeIeuIe 1a.

OnepupoBaTh TMOHSATUSIMU: JCKAPTOBbI KOOPAWHATHI B TMPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YTOJ MEXKIy BEKTOpPaMH, CKaISIpHOE
MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOPOB W NPOW3BEICHHE BEKTOpA Ha YMCIO, YTOJl MEXAY BEKTOPAMH,
CKaJIIPHOE TIPOU3BENICHHE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3aaBarh IUIOCKOCTh YPABHEHUEM B JICKaPTOBOW CHCTEME KOOPAMHAT.



[IpumensTe reomeTpuueckue (akThl IS pEIICHUS  CTEPEOMETPHUECKUX  3ajad,
MIPEIOJIAralONIMX HECKOJIBKO IIIaroB PEIICHHS, €CJIA YCIOBUS TNPUMEHEHHUS 3aJaHbl B SIBHOM
dbopwme.

Pemrate mpocreiiine reoMeTpuveckue 3aJadyd Ha NMPUMEHEHUE BEKTOPHO-KOOPIAMHATHOTO
MeTO/1a.

Pemrate 3aJa4yr Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKUX OTHOIIIEHUN H HaX0XICHHUC
TCOMETPUYECKUX BEJIMYUH IO 00pa3laM WIH alropuTMaM, NMPUMEHssT W3BECTHBIE METOIbI TpU
pELICHUN CTaHJAPTHBIX MATEMAaTUYECKUX 3a]1a4.

[IpuMeHATH npoOCTEHIINME MHNPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHHUKAIL[MOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPECOMETPUICCKHX 3a]1ad.

[IpuBoguTe mpUMEPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U  KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHHU B UCKYCCTBE.

[IpuMeHsITh TOJTy4YEHHBbIE 3HAHWS Ha TMPAKTUKE: aHAIM3UPOBATH pEANbHBIE CUTyallMH H
MNPUMCHATH HU3YYCHHBIC IIOHATUA B mponecce IIOMCKa pemicHud MaTeMaTNU4yCCKUu
chopMyIMpOBaHHOW MPOOJIEMBbI, MOJCIHPOBATH PEATbHBIC CHUTyallMM Ha S3BIKE TEOMETPHH,
WCCIIEZIOBAaTh IMOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHHEM TI€OMETPUYECKHX TOHITHH M TEOPEM,
anmapara anreOpbl; peniaTh MPaKTUYECKHE 3a/1auM, CBS3aHHBIE C HaXOXKIEHUEM T€OMETPHUYECKHX

BEJIMYUH.
TEMATUYECKOE INTAHUPOBAHUE
11 KIIACC
KoandecTBO 9acoB DJIeKTPOHHBIE
HaunmMmenoBanue
Ne (undposbie)
pa3aesioB M TeM KonTpoabHbie IIpakTnyeckmne
n/n Bceero o0pa3oBaTe/bHbIE
NpPorpamMmMbl padoTbI padoTbI
pecypcbl
1 Tena Bpamenus 12 https://m.edsoo.ru/1c¢209e37
2 OO0BEMEI Tel 5 1 https://m.edsoo.ru/1¢209e37
Bexkrops! n
3 KOOPJWHATHI B 10 1 https://m.edsoo.ru/1¢209e37
MPOCTPAHCTBE
[ToBTOpEHME,
000
4 ODODIICHAE, 7 1 https://m.edsoo.ru/1¢209¢37
CUCTEMATHU3aIHA
3HaHUUI
OBIIEE
KOJIMYECTBO
4
YACOB I1O 3 3 0
ITIPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

I'eomerpus 11 knace

Ne
Tema ypoka Hata
4yacos

Hunuuapuyeckas HOBEPXHOCTh, 00pa3youe

1 LWIMHIPUYECKOHN TOBEPXHOCTH, OCh 1 04/09
HWIMHAPUYECKON MOBEPXHOCTH
Hununapap: ocHoBaHUS U OOKOBasi MIOBEPXHOCTb,

2 00pa3yromasi ¥ OCh; MJIOMAIs OOKOBOU M IMOTHOU 1 11/09
MOBEPXHOCTHU
N300paxeHne NUINHAPA HA MJI0CKOCTU. Pa3BépTKa

3 munHapa. CeueHus NUIMHAPA (TIOCKOCTHIO, | 18/09
napajuieIbHON WK NEePIEHIUKYISIPHONU OCU
UUJTUHAPA)
Konnueckast moBepxHOCTh, 00pasyomiye

4 KOHUYECKON IOBEPXHOCTH, OCh U BEpLIMHA 1 25/09
KOHUYECKOW MOBEPXHOCTH

5 Konyc: ocHoBaHue u BepiuHa, 00pasyronias U och; 1 02/10
TJI0MA b OOKOBOM M MOJTHOM MOBEPXHOCTH

6 Yceu€HHbIi KOHYC: 00pa3yIolue U BhICOTA; 1 09/10
OCHOBaHUs U OOKOBasi TOBEPXHOCTh
N3o6pakenne koHyca Ha riockoctu. Pa3BépTka

. koHyca. CeueHust KOHyca (IIJIOCKOCTBIO, | 16/10
napajuIeIbHOM OCHOBAHHUIO, U TUNIOCKOCTHIO,
IPOXOJAIIEH Yepe3 BEPIINHY)

2 Cdepa u map: UeHTp, paanyc, IuaMeTp; IIoaib 1 23/10
MOBEPXHOCTH ChHEepHI

9 B3aumnoe pacnonoxenue chepbl U MIOCKOCTH; | 06/11
KacaTelbHasl MJI0CKOCTh K cdepe; miomaab cepsl.
N3obpakenue cepsl, 11apa Ha IIOCKOCTH.

10 1 13/11
Ceuenus mapa.

11 Kom0Ounanus ten BpaieHuss 1 MHOTOIpaHHUKOB. 1 20/11

12 MHororpaHHHK, OnucaHHbIN 0KoJI0 chepsl; chepa, | 2711
BIIMCAHHAS B MHOTOTPAHHHK WJIM B TEJIO BPAIICHHUS.
[Tousitue 06 00bEMe. OCHOBHBIE CBOMCTBA 0O0BEMOB

13 1 04/12

TCJI




14 O0béM HMIMHIIpa, KOHYCA. 11/12

15 O0béM 1m1apa u mwIomaas cepsl. 18/12
KonTposbnast pabora mo temam ""Tena

16 "o " 25/12
BpameHus' u "O0bemMbI Te
[TonoOuebIe Tena B mpocTpancTBe. COOTHOIICHUS

17 MEXy IUIOIASIMU IOBEPXHOCTEH, 00BbEMaMuU 15/01
IMIOJOOHBIX TET

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE. 22/01

19 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB. 29/01

20 YMHOXEHUE BEKTOpa Ha YUCIIO. 05/02
Kommianapusie Bektopsl. [IpaBuio

21 P PRI 2P 12/02
napajuleJenunesa.
Pa3znosxenue BekTopa 1o TpéM HEKOMILUIAHAPHBIM

22 panoip P 19/02
BEKTOpaM.
[IpssMmoyrosibHasi CUCTEMa KOOPJIMHAT B

23 npocTtpancTBe. Koopaunatel BekTopa. [Ipocreiiime 26/02
3a/1a4¥l B KOOpAWHATAX
VYron mexay Bekropamu. CKalsipHOE NPOU3BEACHUE

24 Ay BEITOP PHOC TIPOHEEEA 05/03
BEKTOPOB
Brruucnenue yrioB Mex1y OpsiMbIMU U

25 Y Ay P 12/03
MJIOCKOCTSIMU
KoopanHatHO-BEKTOPHBIN METOT TPU PELIEHUN

26 P P ATPIP 19/03
TEOMETPUUYECKHX 3a/1a4
KonTtposbHast padora o teme "BexkTopsl 1

27 P P g P 26/03
KOOPIAMHATHI B POCTPAHCTBE
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs

28 3HaHuil. OCHOBHBIE (PUTYPBI, (DAKThI, TEOPEMBI 09/04
Kypca IIaHUMETPUU
[ToBTOpEeHUe, 06001IEHNE U CHCTEMATH3AITUS

29 3HaHuil. OCHOBHBIE (UTYPBI, (HAKTHI, TEOPEMBI 16/04
Kypca TUIaHUMETPUH
[ToBTOpEHME, 0000IIEHNE U CUCTEMATU3AIIHS

30 3HaHUU. 3aJ]a4u TJIAHUMETPUHU U METObI KX 23/04
peleHus
[ToBTOpeHnue, 06001IeHNE U cUCTEMaTH3aIUs

31 3HAHMUN. 3a]1a4M [IJJAHUMETPUU U METOJIbI UX 30/04

peLeHus

12




[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs

32 3HaHuil. OCHOBHBIE (PUTYPBI, (PAKThI, TEOPEMBI 1 07/05
Kypca CTEpEOMETpUN

33 HUrorosasi kKoHTpoOJIbHAsI padoTa 1 14/05
IToBTOpEeHue, 0000IIEHHE U CUCTEMATH3ALIMS

34 P H . I 21/05

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

Koz IIpoBepsiemble nMpeAMeTHBIE Pe3YJAbTATHI 0CBOEHHS OCHOBHOM
NPOBepPsieMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero o0pa3oBaHusi
pe3yJabTarta
6 I'eomerpus
OnepupoBaTh MOHATHAMU: HWIMHAPUIECKAsI TOBEPXHOCTH, 00pa3yromye
6.1 WIMHAPHUYECKOW TOBEPXHOCTH, LWJIMHAP, KOHUYECKas MOBEPXHOCTb,
' oOpasyronue KOHHYECKOW  TMOBEPXHOCTH, KOHYC, cdepudeckas
HOBEPXHOCTh
6.2 Pacnio3naBatk Tena BpaieHus (WINHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CLIOCOOBI MOTyYEHHSI TEJ BPALLICHUS
6.4 KnaccuduupoBaTs B3auMHOE pacoyioskeHue cepbl U INIOCKOCTH
OnepupoBaTh MOHATUAMHU: IIAPOBOIl CETMEHT, OCHOBaHHME CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOM, OCHOBAaHHE IIAPOBOIO CJIOS, BHICOTA
IIapOBOTO CJI0s, IIAPOBOW CEKTOP
6.6 Borancnare 00bEMBI M TUIOINAAM TOBEPXHOCTEW Tel BpalleHus,
' TE€OMETPUYECKUX TEJI C PUMEHEHUEM (opMyt
OmnepupoBaTh MOHATHSAMU: MHOIOTPAaHHUK, BIUCAHHBIH B cdepy H
6.7 OIIMCaHHBIN OKOJIO cepsl, chepa, BIUCAHHAS B MHOTOIPAaHHHUK HITU TEJO
BpAIICHHUS
63 BbluuciATe  COOTHOLIEHMS MEXIy IUIOWAJsMU IOBEPXHOCTEH U
' 00bEMaMU MOTOOHBIX TET
6.9 N3o6pakaTh nzydaemble GUIypbl OT PyKH M C MPUMEHEHHEM IPOCTBIX
' YepTEKHBIX HHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IUIOCKME YEPTEKU M3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (Uryp: BUJA CBEpXY, COOKYy, CHHM3Y; CTPOUTH CEUEHHs Tel
BpALICHUS
W3BnekaTb, MHTEPHPETUPOBATH U IpeoOpa3oBbIBATh HH(OpMALUIO O
6.11 NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, MpPEJACTaBICHHYIO Ha
YepTekax U pUCYHKAxX
6.12 [TpumensaTs reomerpuyeckre GaxThl I PELICHHUsS] CTEPEOMETPUUECKUX

3a1a4, OpcAmnojararommnux HCECKOJBKO IaroB pCHICHUA, CCIIM YCIOBUA




PUMEHEHUs 3aJ]aHbl B IBHOM (opme

6.13

OHepI/IpOBaTB IMOHATHUECM: BEKTOP B IIPOCTPAHCTBEC

6.14

BeINOnHATE JAEMCTBUS CHOXKEHHUS BCKTOPOB, BbBIYUTAHUA BCKTOPOB H
YMHOXKXCHHA BCKTOpa Ha 4YHUCIIO, O6’bHCH${TB, KakKMMH CBONCTBAMH OHHU

o0JazaroT

6.15

[TpuMeHsTH MpaBUIIO NapaslieenuIea Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB MNOHATHUAMHA: ACKAPTOBBI KOOPAMHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJb BCKTOpPA, PAaBCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOpPA,
yroia MCEXKJay  BCKTOpamu, CKaJILIpHOC  IPOU3BCIACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaxomuTe cyMMy BEKTOpOB M IPOM3BENEHUE BEKTOPA HAa YHUCIIO, YIrOj
MEXJly BEKTOpaMH, CKaJIsIpHOE MPOU3BEACHHE, PACKIAAbIBATh BEKTOP 110

JABYM HCKOJUIMHCAPHBIM BECKTOPpAM

6.18

3aI[aBaTb IJIOCKOCTh YPABHCHHUEM B Z[eKapTOBOﬁ CUCTEMC KOOpAUHAT

6.19

Pemrate HpOCTCﬁH.IPIG TCOMCTPHUYCCKUC 3a/laid Ha HPHUMCHCHUC

BCKTOPHO-KOOPAHMHATHOI'O METOAa

6.20

Pemate 3amauud Ha [J0Ka3aTelIbCTBO MAaTEMAaTHMYECKMX OTHOIICHUM H
HaX0XXACHUC I'COMCTPUICCKHUX BCJIIMYHH IIO 06pa3uaM HJIK aJIrOpUTMam,
IIPUMCHSA HU3BCCTHBIC METO/bI npu pEeIICHUA CTaHAAPTHBIX

MAaTCMaTHYCCKUX 3aaa4

6.21

[IpumeHaTy mpocTeiline NporpaMMHBIE CpEICTBA U BJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a1aqd

6.22

[TpuBoIUTH IpUMEPHl MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJAE U

JKHU3HH, paCliO3HABATh POSABJICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpuMeHATh TONy4YeHHbIE 3HAHUS Ha TPAKTUKE: AaHaJM3UPOBATh
peajbHble CUTyalldd W TMPUMEHSTh HM3YyYECHHbIC TOHATHS B TMpolecce
MOMCKa peUIeHHs] MaTeMaThdecku CGOPMYJIUPOBAHHON MPOOIIEMBI,
MOJICJIUPOBATh peajbHbIe CUTYyallMd Ha SI3bIKE T€OMETPHUU, UCCIEAOBATh
MOCTPOEHHBIE MOJENHU C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX TOHSATUH U
TEeopeM, ammnapara aiareOpsl, pernaTh IPaKTHUECKUE 3a/1a4M, CBSI3aHHBIC C

HaXO0XXACHUEM I'COMCTPHICCKUX BEJIMYHH
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IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

I'eomerpus

6.1

[Hununaapudeckasi MOBEPXHOCTb, 00pa3yIolie IUINHAPUIECKON MOBEPXHOCTH, OCh
WIMHIPUYECKON moBepxHOCTH. [lunmuHap: ocHOBaHUS M OOKOBasi MOBEPXHOCTH,

oOpasytomas 1 0Ch, TUIOIIaAh OOKOBOW W TTOJIHON TTOBEPXHOCTH

6.2

KoHnueckass 1NOBEpXHOCTb, OOpa3ylOIMe€ KOHMYECKOW IOBEPXHOCTH, OCb M
BEpIIMHA KOHUYECKOl noBepxHocTU. KoHyc: ocHOBaHuE U BeplinHa, oOpa3yrolas
U OCh, IUIOmANb OOKOBOW W TIOJNHON TOBEPXHOCTH. YCEUEHHBI KOHYC:

o6pa3y10111ne " BBICOTA, OCHOBAHUS U OokoBas TIOBCPXHOCTH

6.3

Cdepa u map: neHtp, paguyc, AuaMeTp, IIoa b NOBEpXHOCTH cdephl. Bzanmuoe

PacCIIOJIOKCHHUC C(bepbl M IINIOCKOCTH, KacCaTCJIbHasA IINIOCKOCTHb K C(pepe, miomanb

chepsl

6.4

I/1306pa>1<eHHe TCJI BpalllCHUSA Ha IIJIOCKOCTH. Pa3BépTKa OUJINHApPA U KOHYCa

6.5

KOM6I/IH3.L[I/II/I TCJI BpalllCHUA W MHOI'OI'PAaHHUKOB. MHoror PaHHUK, OIMCaHHBIN

OKOJIO C(bepbl, C(bepa, BIIMCaHHAsA B MHOTOI'PAHHHUK, WJINX TCJIO BPpAICHUA

6.6

[Tonstre 06 06vEMe. OcHOBHBIE CBOWCTBAa 00BEMOB Ten. Teopema 00 00BEME
NpPSIMOYTOJIBHOTO TMapajuiesienumnena U cieactBus u3 He€. OO0BEM HHIMHIPA,

koHyca. O0BEM mapa u ionaab chepol

6.7

HOI[O6HBI€ TCJla B IMPOCTPAaHCTBC. CooTHoICHUA MCKAY IiomaasaMun

MOBEpXHOCTEN, 00bEMaMHU MMO0OHBIX TE

6.8

Ceuenus OUJINHApA (napannenLHo U TCPHCHAUKYIAPHO OCI/I), CCUCHUS KOHYCa

(mapasuteIbHOE OCHOBAHUIO M MTPOXO/IAIIEe Yepe3 BEPIINHY ), CEUSHHs Iapa

6.9

Bekrop Ha mimockoctd M B mpoctpaHcTBe. Cll0O)KEHHME M BBIUUTAHHUE BEKTOPOB.
YMHO)KeHue BEeKTOpa Ha uncio. PasznoxkeHue BeKTopa Mo TPEM HEKOMIUIaHAPHBIM
BektopaM. [IpaBuno mapamnenenunena. PemeHwe 3agad, CBSI3aHHBIX C

IIPUMEHEHUEM IIPaBUIl ACUCTBUM C BEKTOPaMU

6.10

[IpssMoyronbHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BeKTOpA.
IIpocreiimue 3amauum B KOOpAMHATaX. YTroil MexIy BekropaMu. CkaispHoe
IIPOU3BENICHNE BEKTOPOB. BpIuncieHne yrioB Mexay NPSAMBIMH U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METO MPH PEIICHUN T€OMETPUUYECKUX 3a/1a4

ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHET'O

OBHIET'O OBPA3OBAHUA
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Kon
NMpPoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl CpeHEro 001ero
o0pa3zoBaHus

Bragenune meromamu J0Ka3aTeabCTB, aJTOPUTMaMH pEIICHHS 3a/ad;
yMeHre (GOpMYyJIHMpOBaTh W ONEPUPOBATH IMOHATUSIMH: OIpE/CICHNUE,
aKCHOMa, Teopema, CIICJICTBHE, CBOMCTBO, MPHU3HAK, J0KA3aTEIbCTBO,
PaBHOCUJIbHBIE (bOpMyYIHPOBKH; [IPUMEHATH UX; yMeHue
dbopMynupoBaTh 00paTHOE W  MPOTHUBOIMOJOXKHOE YTBEPXKICHHE,
IPUBOJUTH MPUMEPbl U KOHTPIPUMEPBI, HCIOJIB30BATH METOL
MaTeMaTH4YeCKOW WHIYKIIMK; TMPOBOAUTH J0Ka3aTe/IbHbIC PACCYKICHUS
npu PCIICHUHU 3ajJa4, OLCHHUBATH JIOTUYCCKYIO MMPaBUJIBHOCTDH
pacCyXJIeHHul; YMEHHE ONEpUpOBaTh IMOHATHSIMU: MHOMXECTBO,
MMOAMHOXKECTBO, OINCpalluyi HAA MHOXCECTBAMU, YMCHHC HCIIOJIbB30BaATh
TEOPETUKO-MHOKECTBEHHBIM  ammapar JJisi  ONHCAHUS  pealibHbIX
mponeccoB U SIBJIEHUU U Ipu pCIICHHUU 3a/ia4, B TOM YUCIIC U3 JAPYTIHUX
y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATh MOHATHAMU: Tpad), CBSI3HBIN
rpad, nepeBo, IUKI, Tpad HA IUIOCKOCTH; YMEHHE 3a/1aBaTh W
OIMHUCHIBATh rpadbl Pa3IUIHBIMU CIIOCOOAMHU; MCIIOIB30BaTh Tpadbl pu

pelieHuu 3a1a4y

YMeHue onepupoBaTh MOHATUSMU: HATYPaJIbHOE YMCIIO, IIEJI0€ YHCIIO,
CTENEeHb C LIeJIbIM MToKa3aTeneM, KOpeHb HaTypaJbHOU CTENeHH, CTeNeHb
C palMOHAJIbHBIM IIOKa3aTelieM, CTENeHb C JAEWCTBUTEIbHBIM
nokasarenemM, JorapudmMm UHciIa, CHHYC, KOCHHYC M TaHTEHC
IIPOU3BOJBHOTO YMCJIA, OCTATOK IO MOJIYJIIO, PallMOHAIBHOE YHCIIO,
UppAllMOHANIFHOE  YHUCJIO, MHOXECTBA  HATYpPaJlbHBIX,  LENbIX,
palMoOHAIbHBIX, JEHCTBUTENIBHBIX YHUCEN; YMEHHE MCIOJIb30BaTh
MPU3HAKU JETUMOCTH, HAUMEHBIIUI OOIIMN NeIuTeNh U HauMEHBIIIee
of1iee KpaTtHoe, aNropuT™ EBKiHIA pU pelIeHny 3a1a4; 3HAKOMCTBO C
pPa3IMYHBIMM  TO3UIMOHHBIMM  CHCTEMaMH  CYHUCIICHUS; YyMEHHUE
BBITOJIHATH BBIYMCIICHUE 3HAYCHUH M MpeoOpa30BaHUs BBIPAKECHUN CO
CTeNeHsIMH U Jorapudmamu, mpeodpa3oBaHus JPOOHO-paLMOHATBHBIX
BBIPAKEHUI; YMEHHME ONEPUPOBATh NOHATHUSMHU: MOCIIEI0BATENBHOCTD,
apudmernyeckas  mporpeccus, reoMeTpuyecKast nporpeccus,
OeckoHeuyHO yObIBaroIasi TEeOMETpPHYECKash TPOTpeccusi; yMeHHe

3aaaBaThb IOCICJ0BAaTCIIBHOCTH, B TOM YHHUCJIIC C IIOMOIIBIO
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PEKYpPpEHTHbIX  (OpMyJ;  YMEHHE  ONEpUpOBaThb  MOHATUSAMHU:
KOMILUIEKCHOE YUCJIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHUCIIA, MOLYJb U
apryMeHT KOMIUIEKCHOTO 4ucia, (opMa 3alMCH KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TPUTOHOMETpUYECKass M airedpanueckas); yMeTb
IIPOU3BOUTh apU(PMETHUYECKHUE AECUCTBHS ¢ KOMILIEKCHBIMH YHCIaMM;
IIPUBOAUTH  IIPUMEPBI  HCIIOJIB30BAHMS  KOMILUIEKCHBIX  YHCEII,
ONEpUpOBaTh MOHATHUAMHU: Marpuua 2X2 u 3X3, omnpenenuTelb

MaTpulhbl, FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACIIUTCIIA

YMeHue onepupoBaTh MOHATUAMM: PALUOHAIBHBIC, UPPALMOHAIBHEIC,
IOKa3aTebHbIC, CTEIIEHHbIE, JIOrapu(MuIecKkue, TPUrOHOMETPUUECKHE
YPaBHEHUS M HEPABEHCTBA, HUX CUCTEMBI; yMEHUE OIEpPUPOBATH
HNOHATUSAMU: TOXKJECTBO, TOXKJECTBEHHOE NIPeoOpa3oBaHKe, YpaBHEHNUE,
HEPaBEHCTBO, CUCTEMa YypPAaBHEHUN U HEPABEHCTB, PaBHOCWIBHOCTH
YpaBHEHUI, HEPABEHCTB M CHCTEM; YyMEHHE pellaTh YpaBHEHMS,
HEPABEHCTBA U CHUCTEMBI C IIOMOIIBIO Pa3IUYHBIX IPUEMOB; PEIIATH
YpaBHEHUsl, HEPABEHCTBA M CHUCTEMBl C IIApaMETPOM; IPHUMEHSTh
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PEIICHUS MAaTeMAaTHUYECKUX

3aJ1a4 U 3a]1a4 U3 pazIU4HbIX 00JacTel HayKu U peaibHON )KU3HU

YMeHue onepupoBaTh MNOHATUAMU: (YHKUUS, YETHOCTh (YHKIIHUH,
NEPUOIMYHOCTD (DYHKIMH, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (pyHKIMK, HauOoJblllee 1 HauMeHbIlIee 3HaUeHUs
(GYHKIMH Ha TNPOMEXYTKE, HempepbiBHAs (DYyHKIUS, aCHUMIITOTHI
rpaduka QYHKOUH, TepBas U BTOpas NPOU3BOAHAS (YHKIIHUH,
reOMEeTPUUECKU U (PU3NYECKHI CMBICI MTPOU3BOIHOM, IepBOOOpa3Hasi,
onpeAeNnéHHbI HMHTErpaj; yMEHHE HaXOAWTh AacCHUMMTOTHI Tpaduka
(GYHKIMU; YMEHHE BBIUMCIATH HPOU3BOJHBIE CYMMBI, IPOU3BEICHMUS,
YaCTHOT'O M KOMIIO3ULIMK (YHKIUH, HAXOUTh YpaBHEHUE KacaTeJIbHOU
K rpaduky (QyHKIUHM;, yMEHUE HaXOIUTh MPOU3BOJIHBIC JIEMEHTAPHBIX
GyHKIUH; yMEHHE HCHOJb30BaTh MPOU3BOJHYIO JIsi MCCIEI0BaHUS
(GyHKUMH, HAXOJUTHh HAaUOONBIINE U HAaUMEHBIINE 3HAYCHUs (DYHKIIMA;
CTpOUTh TIpaUKU MHOTOUYIEHOB C HCIOJb30BAaHUEM  aIrmapara
MaTEMaTUYECKOI0 aHAIN3a; IPUMEHATh IPOU3BOIHYIO AJI HAXOXKACHUS
HAWIy4YIlEro pEIIeHUus B MPUKIAAHBIX, B TOM YHCIIE COLMAJILHO-
HSKOHOMHMUYECKUX U (PU3MUYECKUX 3aauax; HAXOJUTh IJIOMIATU U OObEMBI

¢bury ¢ moMoIpl0 MHTErpajia; NpUBOAUTH MPUMEPHl MaTEMaTHUYECKOIO
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MOJIETTUPOBAHUS C MOMOIBIO TU(depeHINATbHBIX YpaBHEHU N

YMeHue omnepupoBaTh TOHATHUSAMU: Tpaduk GyHKOHH, oOpaTHas
byHKIMsA, KOMIO3UIUs (YHKUMH, JUHEHHAas (QyHKIUS, KBaJpaTUYHAs
byHKIHS, parnoHaiIbHas dbyHKIMS, CTENeHHas byHKIHS,
TPUTOHOMETpUYECKHE (YHKIMH, OOpaTHble TPUTOHOMETPHUECKUE
GbyHKIHMM, TIOKa3aTenbHass M Jorapudmudeckas (yHKIHH; YMEHHE
CTPOUTH TpapUKH H3YYCHHBIX (YHKIMH, BBIIOIHATH MPEOOpazOBaHUS
rpadukoB (PYHKIUH, UCTIOJIB30BATh TPAPUKH U1 U3YUEHUS MPOIIECCOB
Y 3aBUCHMOCTEH, MPU PEIICHUH 3a/1a4 U3 JPYTUX YUeOHBIX IPEIMETOB U
3aJ1a4 U3 peajbHOU KU3HU; BEIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXTY
BEJIMYMHAMHU; HCIOJIb30BaTh CBOWCTBA M rpaduku (QyHKIMA s
pellIeHrs YpaBHEHUI, HEPaBEHCTB U 3aJay ¢ apamMeTpaMu; u300paxaTh
Ha KOOPJAWHATHOM IIIOCKOCTH MHOXECTBA PpEIICHUW YypaBHEHUH,

HCPaBCHCTB U UX CUCTEM

YMeHue pemiaTth TEKCTOBBIE 3a7aud pPa3HbIX THUIOB (B TOM YHCIE Ha
MIPOLICHTHI, TOJU U YacTH, Ha JABIKEHHE, paboTy, CTOUMOCTh TOBAPOB H
yCIIyr, HaJOrW, 3aJadyd u3 Oo0JIacTh YNpaBieHUs JUYHBIMU U
ceMeiHpIMU  (MHAHCAMH); COCTABIIATH BBIPAXKCHUS, YPABHCHHS,
HEpaBeHCTBA M MX CHUCTEMBbl IO YCIOBUIO 3aJayd, HCCIIEJ0BATh
MOJIyYeHHOE peIIeHUe M OLEHMBATH MPaBIONOJ00HOCTh PE3YJIbTATOB;
yMEHHE MOJIEINPOBaTh pEabHbIE CHUTyallMH Ha $3bIKE MaTeMAaTHKH;
COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPABEHCTBA U UX CHUCTEMBI IO
YCIOBUIO  3a/layd,  HCCJIEeNOBaTh  IOCTPOEHHBIE  MOJAENU  C
WCIOJIb30BaHUEM armmapaTta anreOpbl, HHTePIPEeTUPOBATh MOTyUEHHBIH

pe3ynbTar

YMeHue omnepupoBaTh IMOHATUSMHU:  CpelHee apudmeTruyeckoe,
MeanaHa, HauOoJblllee U HauMEHbIlee 3HAYCHHs, pa3Max, JAUCIEepCHs,
CTaHJAPTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa; yMEHHE W3BICKaTh,
MHTEPHPETHPOBaTh MH(OPMAIMIO, MPEACTABICHHYIO B TaOMUIax, Ha
auarpammax, rpaukax, oTpa)karollylo CBOMCTBa peaibHbIX MPOIECCOB
U SIBIICHUH; NpPEICTaBIATh HHPOPMALMIO C MOMOILBIO TaOIULl H
auarpaMm; HCCICA0BAaTb CTATUCTUYCCKUC OaHHBIC, B TOM YHUCIIEC C
NpUMEHEHHEM TIpaUYecKuX METOJOB U JJIEKTPOHHBIX CPE/CTB;
rpagUUecKd HUCCIIEAOBAaTh COBMECTHbIE HAONIONEHHS C IIOMOUIBIO

AuarpaMm pacCCruBaHuA U JIMHEMHOM perpeccuun
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YMeHue onepupoBaTh MOHITHUSAMH: CIy4YalHBIA OMNBIT M CIydYailHOE
COOBITHE, BEpPOSTHOCTh CIYyYallHOTO COOBITUS; YMEHHE BBIYHMCIATH
BEPOSTHOCTh C HCIOJB30BaHUWEM TIpaUuecKUx METOJO0B; MPUMEHSTbH
(bopMyJIBl CIOKEHUS U YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyIy IMOIHOM
BeposiTHOCTH, (opmyny bepHymm, kKoMOuHaTOpHbIE (aKTHl H
(GbopMyJbl; OLICHMBAaTh BEPOSTHOCTH pEAbHBIX COOBITHH; yMeHHE
ONEpUpPOBaTh MOHATHSAMU: CIydaiiHash BEJIIMYMHA, paCIpeaeIICHHue
BEPOSITHOCTEH, MaTeMaTHUECKOe OXKUAAHUE, AUCIIEPCUS M CTaHAAPTHOE
OTKJIOHEHHE CJIy4alHON BeIMYMHBI, (QYHKIUM paclpeieneHus u
IUIOTHOCTA ~ PAaBHOMEPHOTO,  TOKa3aTeIbHOTO W HOPMaJbHOTO
pacrmpeiefieHuii; YMEHHE  HCIOJb30BaTh  CBOMCTBA  HM3YyYECHHBIX
pacmpeneNneHuil A pelieHus 3aa4; 3HaKOMCTBO C MOHITHSIMH: 3aKOH
OOJBIIMX YHUCEN, METOAbl BHIOOPOYHBIX HCCIEIOBAaHUMN; YMEHUE
NPUBOIUTh TPUMEPHl TPOSBICHUS 3aKOHAa OOJNBIIUX YHUCENl B
MNpUPOAHBIX U 06IH€CTBGHHI)IX SABJICHUAX; YMCHHC OICPUPOBATH
MOHIATHSIMH: COYETaHHWE, IEePECTAHOBKA, YHWCJIO COYETAaHUH, YHCIIO
nepecTaHoBoK; OMHOM HbloTOHA; yMeHue MpUMEHSTh KOMOWHATOpPHBIE
(bakThl U pacCyXACHUS IS PEIICHUs 3a]a4; OIEHUBATh BEPOSTHOCTU
PCaIbHBIX CO6I)ITI/II\/’I; COCTAaBJISITh BCPOATHOCTHYIO MOICJIb n

MHTEPIPETUPOBATH NOTYUCHHBIH pe3yIbTaT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, HpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JyY, BEJIMYMHA yIja, IUIOCKUH yrodi,
IBYTPAaHHBI Yroj, TPEXTPaHHBIM YroJl, CKpEUIMBAIOIIUECS MpsMbIE,
NapajuieIbHOCTh U MEPHEHAUKYIISIPHOCTh MPSIMBIX M TUIOCKOCTEH, yToi
MEXy HPSIMBIMU, YTOJI MEXKIAY NPSMON U IUIOCKOCTBIO, YTOJI MEKIY
IJIOCKOCTSIMU, PACCTOSTHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE MEXTY
IPSIMBIMU, PACCTOSHUE MEXAY IUIOCKOCTSMH; YMEHHE MHCIIOJIb30BaTh
IpU pEIIEHUU 3aJad H3yuyeHHbIe (aKThl U TEOPEMbl IUIAHUMETPHH;
YMEHHUE OLICHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MHpA; CTPOUTH
MaTEeMaTHYECKUE MOJIEIN C IOMOLIbI0 T'€OMETPUYECKUX IOHATUH H

BCJIMYHH, PCIIATh CBA3aHHBIC C HUMU MMPAKTHUYCCKUC 3aa4YU

10

YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAb (GUrypsl, 00bEM (GUTYDBI,
MHOTOTPaHHUK, NPaBUJIbHBIA MHOI'OIPAHHUK, CEYEHNE MHOTOTPAHHUKA,
Ky0, mapajienenunes,, npusMa, nupamuja, (urypa u IMOBEPXHOCTb

BpalieHus, MWINHAP, KOHYC, map, cdepa, miomaab chepsl, mionaib
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MOBEPXHOCTU NHUPAaMUJbI, MPU3MbI, KOHyca, LWINHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapajuleIenuneaa, MUpaMuIbl, PU3MBbl, LUAIUHIPA,
KOHYycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHs KOHyCa W LWIMHIPA,
napajuleJibHble OCHM WM OCHOBAaHUIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromascs cgepsl, IMIMHAPA, KOHYCa; YMEHHE CTPOMTb CEUeHHE
MHOT'OTpaHHHKA, U300pa)kaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpallleHHsl, MX CEYEHHUs, B TOM YHUCJIE C TOMOIIBIO 3JIEKTPOHHBIX
CpeACTB; yMEHHE NPUMEHITHh CBOICTBa TeoMeTpHuecKux uryp,
CaMOCTOSITENIbHO (OPMYJIMPOBATh ONPENENICHUsS H3y4daeMblx GUryp,
BBIIBUTAaTh TUIIOTE3bl O CBOMCTBAaX M IPHU3HAKaX T€OMETPUUYECKUX
¢buryp, 00OCHOBBIBaTH WJIHM ONPOBEpraTh HX; YMEHHE IPOBOJIUTH
kinaccuukanuioo (GUryp MO pasNMYHbIM MPU3HAKAM, BBIOJIHATH

HeO6XO)II/IMBIe JOMOJHHUTECIIBHBIC ITIOCTPOCHUA

11

YMeHne ornepupoBaTh TOHSATHSMH: JIBUKCHHE B TPOCTPAHCTBE,
napajieNIbHbId EPEeHOC, CUMMETpPHUSI Ha MJIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00Us, MOA00HbIE (GUIYPHl; yMEHHE
pacrio3HaBaTh paBHbIE U MM0J100HBIE (PUTYPBI, B TOM YHUCIIE B NMPHUPOJIE,
HCKYCCTBE, apXUTEKType; HCIOIB30BaTh T'€OMETPHUYECKUE OTHOIICHHS
IpU PELICHUH 3ajlay; HaXOJIUTh I€OMETPUYECKHE BEIMYUHBI (JUIMHA,
yroj, IUIoaab, O00BbEM) MpU PEIIeHUH 3amad W3 APYTHUX YIEOHBIX
MPEIMETOB U U3 PealbHOH )KU3HU; YMEHUE BBIYUCIATH T€OMETPUUECKHE
BEJIMYUHBI (IUIMHA, YTOJ, IJIOMIaah, OO0BEM, IUIOMIAIL MOBEPXHOCTH),
UCTONb3Yysl M3y4YeHHblEe (HOPMYJIBI M METOJbl, B TOM 4YHCJE: IUIOMIA/b
MOBEPXHOCTH MUPAMUJIBL, TPU3MBI, KOHYCAa, [WIMHAPA, IUI0Mab ceps;
00bEM Ky0a, MpsIMOYTOJILHOTO MapajulesienuIes1a, MUPaMuibl, TPU3MBbI,
IWIMHIpPA, KOHYCa, IIapa; yMEHHE HaXOJUTh OTHOMIICHHE OO0BEMOB

NOJ00HBIX uUryp

YMmenue OIICpHUPOBATH IIOHATHUAMUN: npAMOYTOJibHasA CUCTCMa
KOOpAWHAT, BEKTOP, KOOPAWHATEI TOUYKHU, KOOPAWHATHI BEKTOPA, CyMMa

BCKTOPOB, MPOU3BCACHUC BCKTOPAa HA YHCJO, PA3JIOKCHUEC BCKTOpPA IIO

12 0a3ucy, CKaIspHOE MPOM3BEICHUE, BEKTOPHOE MPOU3BEICHUE, YrOJ
MEXy BEKTOpaMH; YMEHHE UCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIH
MCTOA AJid pCHICHUA ICOMETPHUYCCKUX 3aJad U 3aa4 APYyrux y‘-IC6HI)IX
PEIMETOB

13 YMeHue BbIOMpaTh TMOAXOISAIIMNA METOJ Il PCIICHHS —3ajadH,
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IIOHMMAHHWE 3HAYMMOCTH MATEMAaTUKH B U3YYCHHU IPUPOJHBIX H
OOIIIECTBEHHBIX MpPOLECCOB U SIBICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHMKH B MCKYCCTBE, YMEHHME IPHUBOAMTH
IIpUMEPBl  MATEMaTUYECKUX OTKPBITUA POCCHUHCKOM H  MHUPOBOU

MaTeMaTUYEeCKON HayK1

YYEBHO-METOJIMYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJBI U151 VUEHUKA

VYuebnuk: ['eomerpus 10-11. Aranacsu JI.C., byry3zoB B.®., Kagomues C.b. u apyrue.
Axuunonepnoe obmectso "Hznarensctso "IIpocsemenue” 2023r
METOINYECKHUE MATEPUAJIbBI U1 YUUTEJIA

VY4yeOHuKM 1 yuyeOHbIe ocoOus mo marematuke it 5-11 knaccos B popmate pdf. Pexum
nocrtymna: https://cloud.mail.ru/public/ct1n/b9ih1Dgtx

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH HUHTEPHET

EI'3-2024 no matemaruke. Pexxum nocrtyna:
https://math-ege.sdamgia.r
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https://cloud.mail.ru/public/ct1n/b9ih1Dqtx
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