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IHosicHuTeILHAA 3AIIUCKA

Pabouass mnporpamma yuebHoro kypca «['eomeTpusi» 0a30BOro ypOBHS ISt

obyvaroruxcst 10—11-x kmaccoB 'AIIOY CO «BIIT» pa3paboTtana B COOTBETCTBHUHU C

TpeOOBaHUSMU:

. ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06 oOpa3oBaHum B
Poccuiickoit ®enepanumy;

. npukaza MwunaOOpHayku oT 17.05.2012 Ne 413 «OO6 yTBepXkIAcHUU
denepanbHOrO TrOCYJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa CpeaHero oOuiero
00pa3oBaHUs;

. npukaza Munnpocsemenuss ot 18.05.2023 Ne 371 «OO6 yTBepKaeHUU

(dhenepabHON 00pa30BaTEIBHON MTPOTrPaMMBbI CPETHET0 00IIEeT0 00pa30BaHUMY;

. npukaza MunnpocBemenus ot 22.03.2021 Ne 115 «O06 yrtBepxaeHUu
[Topsiaka opraHuzani M OCYIIECTBICHHS 0Opa30BaTENbHON NESATEILHOCTH MO OCHOBHBIM
001meo0pa3oBaTeIbHBIM IIPOrpaMMaM  —  00pa3oBaTEeNbHBIM [IPOrpaMMaM  Ha4aJlbHOTO
00111ero, OCHOBHOTO OOIIIETO M CPEIHEro 00IIEeTro 00pa30BaHUY;

. CIT 2.4.3648-20 «CaHUTapHO-AMIUAEMHUOJIOTHYECKHE  TpPeOOBaHUSA K
OpraHu3alsiM BOCIUTAHHUS W OOYyYEHHUs, OTIbIXa W O3JOPOBICHHS AECTEH U MOJIOICKU,
YTBEPKICHHBIX IOCTAHOBJIEHUEM IJIaBHOI'O CaHUTapHOTo Bpaya oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «[l'uruennueckue HOpMaTUBBI U TpeOOBaHUS K
obOecrieueHnI0 0e30mMacHOCTH W (Win) Oe3BPETHOCTH I 4elloBeKa (HaKTOPOB CPEIbI
OOUTaHUM», YTBEPKACHHBIX MMOCTAHOBJICHUEM IJIABHOTO CaHUTapHOro Bpada oT 28.01.2021
Ne 2;

. KOHUENIMM pa3BUTHUS MaTeMaTH4eCcKoro oOpa3oBaHUs, YTBEp:KICHHOU
pacniopsbkenueM [IpaButensctBa ot 24.12.2013 Ne 2506-p;

. yuyeOHOro ImJjaHa cpefaHero oOmero oOpa3oBaHUs, YTBEPKICHHOTO
npukazoM 'bBOY «Cpennsis mkona Ne 1» ot 28.08.2025 Ne 145 «O BHeceHMM M3MEHEHUN B
OCHOBHYIO 00pa30BaTeIbHYIO IPOTrpaMMy CPEIHEro 001Iero 00pa3oBaHusDy;

. denepanbHOl paboueii mporpaMmbl yueOHOro Kypca «I'eomerpus», KOTOpBIN
BXOJIMT B COCTaB yueOHOro npeamera «MaremaTukay.

Pabouas mporpamMma OpHEHTUpPOBaHA Ha LIEJEBBIC IPHOPUTETHI, CHOPMYITUPOBAHHbIE
B (enepanpHOil pabodeil mporpaMme BOCHUTaHUS W B paboueid MporpaMMe BOCIIMTAHHS

T'AIIOY CO «bIIT».



Pabouas mnporpamma yuebHOro kypca «l'eomerpus» 0a30BOro YpOBHSA JUIS
obyyaromuxcs 10—-11-x kimaccoB pa3paboTana Ha ocHOBe DeepanibHOTO rocy1apcTBEHHOTO
00pa30BaTENbHOTO CTAHAAPTAa CPETHEro OOLIero O0pa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHMil, MPEeNbABISIEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHHIO, U TPaauLUi
poccuiickoro oopazoBanus. Peanuzaius nporpaMmsl 00ecriedMBaeT OBJIa/IEHHE KIHOYEBBIMU
KOMIIETCHLIUSIMY, COCTABJISIOIIMMU  OCHOBY JUIA CAMOpAa3BUTUSA U HENPEPBIBHOIO
00pa3oBaHMsl, EITOCTHOCTh OOLIEKYIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEIHLHOTO PAa3BUTHUS
JUYHOCTH 00yYaromuxcsl.

BaxHocTh y4eOHOro Kypca reoMeTpUH Ha YPOBHE CpEIHEero o0Iero oopa3oBaHMs
00yCJIOBJIE€HA MPAKTUYECKONW 3HAYMMOCTBIO METANpPEIMETHBIX U MPEAMETHBIX pPe3yJIbTaTOB
o0y4eHHs TEOMETPUM B  HANPABICHUU JIMYHOCTHOTO  Pa3BUTHI  OOyYaromuXcs,
¢bopmupoBaHus (YHKIUMOHAIBHOM MaTeMaTHUYeCKON TIPaMOTHOCTH, W3YYEHMSI APYTUX
y4eOHbIX AUCUUIUIMH. Pa3BuTue y oOydaroluxcsi NpaBUIbHBIX MPEICTABICHUH O CYLIHOCTH
U MPOUCXOXKICHUU I€OMETPUUECKUX aOCTpaKUUi, COOTHOIEHUH PEATbHOTO0 M HAEAIbHOTO,
XapakTepe OTPAKECHHUsI MAaTEMATHUYECKOW HAyKOH SIBICHUM M IIPOLIECCOB PEAJBHOIO MHpA,
MECTE€ IF€OMETPUHM B CUCTEME HAayK M POJIA MATEMAaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUUM M B TPAKTUKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS
yyaluxcs, a TaKKe KayecTB MBIIUICHUS, HEOOXOAMMBIX Ul aJanTallid B COBPEMEHHOM
o01ecTne.

I'eomeTpus sBnsercs oIHUM U3 0a30BBIX NPEIMETOB HAa YPOBHE CPEJHETO OOIIETro
00pa3oBaHMsl, TaK KaK 00eCreuynBaeT BO3MOXKHOCTh M3yU€HUs KaK JUCLUIUINH €CTECTBEHHO-
Hay4YHOU HaIlpaBJIEHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MpIluIeHUE, POPMUPYEMOE MPHU U3YUESHUU 00YUaAIOIIUMUCS TOHATHIHHBIX
OCHOB T'€OMETPHUM M IOCTPOCHHH LENOYKH JIOTUYECKHX YTBEPKICHUH B XOJ€ PELICHHUS
T€OMETPUYECKUX 3aJa4, YMCHHME BBIJBUTATh M OIPOBEPIaTh TUIOTE3bl HENOCPEACTBEHHO
UCIOJIb3YIOTCS IIPU PEIIEHUU 3a7ad €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YAaCTHOCTH M3 Kypca
busuKy.

YMeHHEe OpPUEHTHPOBATHCS B IPOCTPAHCTBE WIPAET CYLIECTBEHHYIO POJIb BO BCEX
00J1acTAX AeATeNbHOCTH uenoBeka. OpueHTanus 4eaoBeKa BO BPEMEHU U IPOCTPAHCTBE —
HE00XO0/IMMOE YCJIOBUE €0 COLUAIBHOrO OBITHS, (hopMa OTPaKEHUS OKPYXKAlOIEro Mupa,
yCIOBHE YCIEHIHOTO TIO3HAHUS M AaKTHUBHOIO MpeoOpa3oBaHUsl ACHCTBUTEIBHOCTH.
OmnepupoBaHue TNPOCTPAHCTBEHHBIMH O0Opa3aMu OOBEAMHSET pa3HbIE BUIBl Y4EOHOH U
TPYAOBOM AEATENBHOCTH, ABISAETCS OJHUM U3 MPO(ECCHOHAIBHO BaXKHBIX KAa4eCTB, IO3TOMY

dKTyaJibHa 3aJayda (bOpMPIpOBaHI/IH y 06yqalonmxc;1 MIPOCTPAHCTBCHHOI'O MBIINIJICHUSA KakK



Pa3HOBUAHOCTH OOpPa3HOIO MBINIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K
MPAKTUYECKON ACSITENFHOCTH TT0O MHOTUM HAIPABIICHUSIM.

Ilenp ocBoeHust mporpammbl yuebHoro kKypca «I'eomerpusi» Ha 0a30BOM ypOBHE
oOydeHus: — o0meo0pa3zoBaTeIbHOE W OOIICKYJIBTYPHOE pa3BUTHE OOYYAIONIUXCS Uepes
o0ecrieueHre BO3MOXKHOCTH  MPHOOPETEHUS M HUCIOJB30BAHUA  CUCTEMATHUYECKUX
reOMEeTPUUECKUX 3HAHUM U JeHCcTBUH, celM(PUUHBIX T€OMETPUH, BOSMOKHOCTH YCIEIIHOT'O
NPOJOIDKEHU 00pa3oBaHUS MO  CIHEIHATBHOCTSM, HE CBS3aHHBIM C TPUKIAJHBIM
WCTIOIb30BAaHUEM T€OMETPHUH.

[IporpamMma mo reomeTpur Ha 0a30BOM ypOBHE MpeJHa3HAUYCHA AJIi O0ydaroluXcs
CpeIHEl MIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyJHEHUN Ha YPOBHE OCHOBHOTO
obmiero oopazosanus. Takum o0pa3omM, oOydarommecs Ha 06a30BOM YPOBHE JIOJDKHBI OCBOUTH
o0IIye MaTeMaTH4eCcKHe yYMEHUs, CBSA3aHHBIC CO CIECIU(PHUKON TeOMETPHHA M HEOOXOAUMBIC
JUIS JKU3HU B COBpEMEHHOM obOiecTBe. KpoMe 3TOro, oHM MMEIOT BO3MOKHOCTh M3YYUTh
reomeTpuio Oosee TiIyOOKO, €CIM B JajJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B
reOMETPUUECKUX 3HAHUAX B IPOPECCUOHATBHOM IEATEIBHOCTH.

JlocTukeHre  LIeId  OCBOEHHUS  INpOrpaMMbl  OO€CleYMBaeTCsl  peUIeHHEM
COOTBETCTBYIOIIMX 3adad. [lpuopureTHeiMu 3amadamu ocBoeHMsI Kypca «['eomerpum» Ha
6azoBoM ypoBHe B 10—11-X knaccax sBISIOTCSA:

. (dbopmMHpOBaHUE TPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOM KYJIbTYpPHI U
OCO3HAHHE €€ B3aMMOCBSI3U C OKPY KAIOIIM MUPOM;

. (dbopMHpOBaHUE MIPEJICTABICHHUS] O MHOTOTPAaHHUKAX M TejlaX BpalleHUs KaK O
BOKHEHIINX MAaTeMaTHYECKHX MOJENSIX, MO3BOJSIONINX OINUCHIBATh W HM3ydaTh pas3HbIE
SIBJICHUS OKPY>KaIOLIIETO MUPA;

. ¢dbopMHEpoBaHUE YMEHUS PacIO3HABATh Ha YEPTEKaxX, MOJEISIX U B PEaTbHOM
MHUpPE MHOTOT'PAaHHUKH U TeJla BPALCHUS;

. OBIIaJICHHE METOJaMHU pEILICHHUS 3aJa4 Ha IMOCTPOCHHUS Ha H300paKeHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

. dbopMHpOBaHHE  yMEHHUS  ONEPUPOBATH  OCHOBHBIMH  IOHATHSAMH O
MHOTOTpaHHHUKaX U TeJIaX BPaLIECHHUs U UX OCHOBHBIMU CBOMCTBAMHU;

. OBJIaJICHHE aJrOpPUTMaMHU pPEUICHUs OCHOBHBIX THUIIOB 3a1ay; (OpMUPOBAHUE
YMEHHUSI TPOBOAWUTH HECJIOXKHBIE JOKa3aTelbHbIE pACCYXACHUS B XOAE pPELICHHUs
CTEPEOMETPUYECKUX 3a/1a4 U 33/1a4 C MPAKTUIECKUM COJICPKAHUEM;

. pa3BUTHE HMHTEJUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEW oOydaromuxcs,

IMO03HABaTEILHOM AKTHUBHOCTH, HCCJICJOBATCIbCKUX YMeHHﬁ, KPUTUYHOCTU MBIIIJICHUA,



. dbopmMupoBanue (HYHKIMOHAIBHON T'PAaMOTHOCTH, PEJIEBAHTHONW TE€OMETpPHUHU:
YMEHUE  paclo3HaBaTh  MNPOSBICHUS  TEOMETPUYECKHX  IOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJIbHBIX KMU3HEHHBIX CUTyallMsIX U MPU U3YYEHUU JAPYTUX y4eOHBIX
MIPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, POpMYIUpOBaTh UX HA SI3bIKE
T€OMETPUU U CO3[aBATh T€OMETPUUECKUE MOJIENHU, IPUMEHATh OCBOCHHBIM F€OMETPUUECKHUI
anmapar JUisl pelIeHHUs TPaAKTUKO-OPUEHTUPOBAHHBIX 3aa4, HHTEPIPETUPOBATh U OLIEHUBATh
IIOJIy4YE€HHBIE PE3YJIbTATHI.

OTnUYuTEeNbHOM OCOOEHHOCTBIO TPOTpaMMbl  SIBISIETCSI BKJIIOYEHHE B KypC
CTEPEOMETPUU B HAyaje €ro H3y4yeHus 3aJad, pPEIIaeMblX Ha YpPOBHE HMHTYUTHUBHOIO
MIO3HAHUS, U OIIpeesIeHHBIM 00pa30M OpraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYET
Pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYJIUPYET IpPOTEKAaHNE
MHTYUTHUBHBIX [TPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3yUEHUIO ITPeIMeETa.

[Ipenmnourenue oTgaeTcss HAIAIHO-KOHCTPYKTHUBHOMY METOAY OOy4YeHHs, TO €CTb
TEOPETUYECKUE 3HAHUS MMEIT B CBOEM OCHOBE UYyBCTBEHHOCTBH IPEIMETHO-IIPAKTUYECKON
NESITeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy YYallUXcsi B Kypce
CTEpPEOMETPUHU TPOBOJUTCS 3a CYET pEIICHHs 3aJady Ha CO3JlaHHuE IMPOCTPAHCTBEHHBIX
o0pa3oB M 3a/Jay Ha ONEPUPOBAHME MPOCTPAHCTBEHHbIMH oOpazamu. CoznaHue oOpasa
MIPOBOJUTCS C ONOPOI Ha HAIJISIIHOCTh, @ ONIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHHUS
OT HarJIJHOCTHU, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO COJAEPKAHUSI.

OcHoBHbIE copepxkaTenbHble JHHUU Kypca «['eomerpum» B 10-11-x Kiaccax:
«MHororpanHuKn», «IIpsiMble ¥ TIIIOCKOCTH B MPOCTpaHCTBEY, « Tena BpamieHus», « Bekropel
1 KOOpAMHATHI B MPOCTpaHCTBEY». DPOpMUpPOBAHUE JIOTUUECKUX YMEHHUI pacnpenensercs He
TOJIBKO T10 COAEPKATEIbHBIM JIMHUSAM, HO H 10 ToJjaM 00y4eHHUs Ha ypPOBHE CPETHEro 00IIero
oOpa3oBaHwUs.

Copepxanue 00pa30BaHUs, COOTBETCTBYIOLIEE MPEIMETHBIM pE3ybTaTaM OCBOCHHUS
pabodeil mporpaMmbl, paclpeleleHHbIM MO rojaaM OOydYeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3om, 4yTOOBI OBNIAJICHUE T'€OMETPUYECKHMMHU MOHATUSMH M HABBIKAMH OCYIIECTBIISIIOCH
MOCJIEIOBATEIBHO U MOCTYIATENBHO, ¢ COOMIOACHNEM MPUHIUIA PEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKJIIOYAIUCh B OOILIYI0 CHCTEMY TE€OMETPUYECKUX MpeACTaBICHUN
oOyJaromuxcsi, paciupsis 1 yriayOssis ee, 00pa3ys IpOYHbIE MHOKECTBEHHbIE CBSI3H.

Ha wusyuenue reomerpum orBoaurcs 2 yaca B Hexemo B 10-m kiacce m 1 yac B
Hezaemo B 11-M kiacce, Becero 3a jBa roga ooydenus — 102 yueOHBIX yaca.

JUiga  peanuzany  OpOTrpamMMbl  HUCIOJIB3YIOTCSI  YYEOHMKH, JIONMYLIEHHBIE K

HUCII0JIB30BaHHIO pu peain3ann HUMCIOIIUX TOCYydapCTBCHHYIO AKKPCAUTAIUIO



00pa30BaTeNbHBIX MPOrPaMM HAYAIBHOTO OOIEro, OCHOBHOTO OOIIEro, CpeaHero oOuiero
0o0pa3oBaHMsl OpPraHU3aLMsAMM, OCYLICCTBISIOIIMMU 00pa30BaTENbHYIO JEATEIbHOCTb,
npukazoM MunnpocsemnieHus ot 26.06.2025 Ne 495:

. Martemaruka: anreOpa ¥ Hayajlla MaTeMaTUYECKOrO aHaiu3a, IeOMEeTpHs.
I'eomerpusa, 10-11 xmacc/ Atanacsu JI.C., byryzoB B.®., Kamomues C.b. um npyrue,
AxkunonepHoe obmectBo «M3natenscto "[IpocBemienue»;

OneKkTpoHHBIE 00pa30BaTENbHBIE PECYPCHI, JOMYLICHHBIE K HCIOIB30BAHHUIO TIPH
peai3allid HMMEIOIIUX TOCYJapCTBEHHYIO aKKpeIUTalMio 00pa3oBaTENbHBIX MPOrpaMm
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHEro ooOImero oO0pa3oBaHHs MPHUKA30M
Munnpocsenienus ot 23.07.2025 Ne 551:

Ilnanupyemble pe3yabTaThl 0CBOCHHS Y4eOHOI0 Kypca

JINYHOCTHBIE Pe3yJIbTATHI

JlnuHOCTHBIE pE3yJbTaThl OCBOCHHUS IpOrpamMMmbl yueOHOro Kypca «['eomerpus»
XapaKTepU3yOTCS:

I'paknanckoe BocnnuTanue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON TMO3HIMH OOyYaroIIerocs Kak AaKTUBHOTO H
OTBETCTBEHHOI'0 4YJIEHA POCCHICKOro OOIIeCTBa, NPEACTABICHUEM O MaTeMaTHUYeCKHX
OCHOBaX (YHKIMOHHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHUH, MPOLEAYP TPakIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM B3aUMOJICUCTBOBATh C COIMATHHBIMH
WHCTUTYTaMHU B COOTBETCTBHUH C UX (PYHKIMSIMH U HA3HAYCHHEM.

IIarproTHYecKkoe BOCIMTAHUE:

c(OPMUPOBAHHOCTHIO POCCUUCKON TPa¥TaHCKOW HICHTHYHOCTH, YBaXCHHS K
MPOUUIOMY W HACTOALIEMY POCCUHCKONM MaTeMaTHKH, LEHHOCTHBIM OTHOILIEHUEM K
JNOCTH)KEHHUSIM POCCUMCKUX MATeMAaTUKOB W POCCUMCKOM MaTeMaTH4eCKOM IIKOJIbI, K
MCTOJIb30BAHUIO 3TUX JJOCTH)KEHUH B PYyTrUX HAYKax, TEXHOJOTHUSX, cpepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

OCO3HAHHWEM JyXOBHBIX LEHHOCTEH POCCUHWCKOro Hapona; c(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O  CO3HAHWS, H3THUYECKOTO TIOBENEHMS, CBS3aHHOIO C MPAKTUYECKUM
IIPUMEHEHHUEM JTOCTHKEHUIN HAYKHU U JEATEIBHOCTBIO YUEHOI0; OCO3HAHUEM JIMYHOTO BKIJIAJa
B [IOCTPOEHHUE YCTONYMBOIO Oy IyIIETrO.

IcTeTHYECKOE BOCIUTAHUE:



ACTETHMYECKMM OTHOLICHWEM K MHUpY, BKJIIOYAas O3CTETUKY MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHHH, pacCyXJeHUil; BOCHPUUMUYUBOCTBIO K
MaTeMaTHYECKUM acleKTaM pa3IMYHBIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCNUTAHUE:

C(OPMHUPOBAHHOCTHIO YMEHHS TNPHMEHSITh MaTeMaTHYeCKHe 3HAHUS B HMHTepecax
3I0POBOTO U 6€30MacHOT0 00pa3a >KU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAHCUPOBAHHBINA PEKUM 3aHATUI M OTIBIXA, PETYJIspHas (PU3NUecKast
aKTUBHOCTH);  (U3MYECKOTO  COBEPUICHCTBOBAHWS, TPH  3aHATUSX  CIIOPTHUBHO-
03/I0POBUTEIBHON AEATEITHHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IIEHHOCTH TpPYAONIOOMS; HHTEPECOM K
pa3nuYHBIM cdepamM NpoPeCcCHOHATBHON ICSTEIbHOCTH, CBS3aHHBIM C MaTEMAaTHKON U ee
NPWIOKEHUSMH, YMEHHEM COBEpLIaTh OCO3HAHHBIA BBIOOp Oyxmymieil mnpodeccuun u
peanu3oBbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHUI0O M CaMOOOpPa30BAaHHIO HAa MPOTSDKEHUHM BCEH KHU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUM TNPAKTHYECKUX 3a7ad MaTeMaTHYECKOU
HaIpaBJICHHOCTH.

JKO0JI0rHYeCKOoe BOCIIMTAHHNE:

c(OPMHPOBAHHOCTHIO IKOJIOTMYECKON KYJIbTYpPbl, IOHUMaHUEM BIIUSHUS COLUATBHO-
HKOHOMHYECKHUX IPOIECCOB Ha COCTOSHHE HMPUPOTHON M COIMATIBHOW Cpe/bl, OCO3ZHAHHEM
rI00aJbHOTO  XapakTepa JSKOJOTHMYECKHX TMpoOJieM; OpHEHTanued Ha NpUMEHEHHE
MaTeMaTUYeCKUX 3HAHMH [ pelleHus 3afgad B oOJIaCTH  OKpYyXarollled  cpesl,
TUTAHUPOBAHMS ITOCTYTIKOB M OLEHKH X BO3MOXKHBIX TOCIIEACTBUMN JJIS1 OKPYKAIOIIEH Cpe/ibl.

LleHHOCTH HAYYHOI'0 MO3HAHUS:

c(pOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH W OOLICCTBEHHOW NPAKTHKH, MOHMMaHHEM MaTEeMaTHYECKOH HayKH Kak
cdepbl YEIOBEUECKOM NEATETBbHOCTH, STAallOB €€ Pa3BUTUS M 3HAYUMOCTU ISl Pa3BUTHUSA
[IUBWIIN3ALMHN; OBJIQJICHUEM SI3BIKOM MAaTEMATHKH M MaTeMaTHYeCKOW KyJIbTYpOll Kak
CPEICTBOM HO3HAHMS MHUPA; TOTOBHOCTHIO OCYIIECTBISATH MPOSKTHYIO U MCCIEIOBATEIbCKYIO
JEATeIbHOCTh UHIUBHYaIbHO U B TPYIIIE.

MeTtanpeaMeTHbIe pe3yibTaThl

MerarpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS MPOTPaMMBbI yueOHOTo Kypca «I'eomeTpus»

XapakKTCPU3YIOTCd  OBJIAACHHEM  YHUBCPCAJIIBHBIMHM  MO3HABATEJIbHBIMHA HeﬁCTBHHMH,



YHHUBEpPCAJIbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSMHU, YHUBEPCAIBHBIMH PETYJIATUBHBIMU
JEUCTBUSMM.

1) VuuBepcanbHble NO3HABaTedbHbIE ICHCTBUS, O0eCnedYMBarOT (HOPMHUpPOBAHHE
0a30BbIX KOTHUTHBHBIX TIPOIECCOB OOydYarommxcs (OCBOCHHE METOJOB TO3HAHUS
OKpY’KaloIIero MHUpa; MPUMEHEHHUE JIOTHYECKHX, HCCIEeIOBATENIbCKUX OINepaluii, yMeHUi
pabotats ¢ nHpopManuen).

ba3oBble Jiornyeckue a1eicTBUA:

. BBISBJIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC IMPU3HAKH MAaTEMaTHYCCKUX
OOBEKTOB, TMOHATHI, OTHOIICHUNH MEXIy TMOHATHUAMHU; (QOPMYIUPOBATH OIMpEACTICHUS
MOHSITHI;, YCTaHABIMBATh CYIIECTBEHHBIM MpPH3HAK KIACCU(PUKALMK, OCHOBAHHS IS
0000IIeHNS 1 CPaBHEHUS, KPUTEPHUH ITPOBOJMMOTO aHAJIH3A;

. BOCIIPHHMMATh,  (GopMynupoBaTh W TPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPIUTENbHBIE U OTPULIATENIbHbIE, €TIUHUYHbIC, YACTHBIC U 00ILKE; YCIOBHBIE;

. BBISIBJISITH MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUSAX U YTBEPKICHUSX; NpeIaraTh KPUTCPUU JJIsI BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

. JieNiaTh BBIBOJBI C HCIOJB30BAaHHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
WHAYKTUBHBIX YMO3AKIIOYCHHH, YMO3aKITFOUEHUN TI0 aHAIOTHH;

. MIPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUI
(mpsiMbIe W OT TPOTHUBHOTO), BBICTPAWBATH APTYMEHTAIWIO, TPUBOAHWTH IPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBO/IBI;

. BbIOMpATh cIocod pemieHuss ydyeOHOM 3anaud  (CpaBHMBATh HECKOJIBKO
BapMaHTOB pEIIEHUs, BBHIOMpaTh HaWOoJNee MOAXOMSAIMI C YYEeTOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHECB).

Ba3oBble uccienoBare/bCKue 1eHCTBHSA:

. UCIONIb30BaTh BOMPOCHl KaK MCCIEIOBATEIbCKUNA HWHCTPYMEHT TO3HAHUS;
(dbopMyHupoBaTh BONPOCHL, (UKCHUPYIOIIME NPOTHBOpPEYHE, NPOOIEMy, YCTaHABIUBATh
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO IMO3UIIHIO, MHEHHE;

. MIPOBOAMUTH CaMOCTOSATEIbHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, HCCIIEIOBaHUE
[0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eckoro OO0BEeKTa, SBJICHHS, MpoIllecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBICHUSIMU, POIIECCAMU;

. CaMOCTOSITENIHO (POPMYIHPOBaTH OOOOIIEHUS W BBIBOJBI 1O PE3yJIbTaTam
MIPOBEJICHHOTO HAOJIO/IEHUs, MCCIIEJJOBaHMS, OLICHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX

PE3yJIbTAaTOB, BHIBOJOB U 000OIICHHUIA;



. MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEANOI0KEHHS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmueii:

o BBISIBIIATHh ACPUIINTHI WHOOpPMAIIUU, TAHHBIX, HEOOXOIUMBIX /I OTBETa Ha
BOIPOC U JUIsI pEIIeHUs 3a/1a4H;

. BBIOMpaTh WH(MOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATH,
CHCTEMAaTH3HpPOBATh W HWHTEPIPETHPOBATH HWHPOPMALMIO PAa3NUYHBIX BHIOB H  (hopm
MIPEACTABICHUS;

. CTPYKTYypUpOBaTh WHGOpPMAIUIO, MPEACTABIATH €€ B PAa3NUYHBIX (Qopmax,
WJLTIOCTPUPOBATH TPadUIECKH;

. OILICHUBATh HAJICKHOCTh uH(bOopMaIun o CaMOCTOSITEIILHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) YHuBepcaabHbIe KOMMYHUKATHUBHbIE neicTBus, o0ecreunBaroT
c(hOPMHUPOBAHHOCTH COITUAIBHBIX HABBIKOB 00YYaIOIINXCS.

OO0wmenue:

° BOCIIpUHHUMAThb U q)OpMYHI/IpOBaTB CYXKIACHUA B COOTBETCTBUH C YCIIOBHUAMHU U
HEeIsIMU  OOIIEHHUS; SCHO, TOYHO, 'PAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MMUCbMEHHBIX TEKCTaxX, JaBaTh NOSICHEHUS MO XOAY pEIICHHUS 3aJadd, KOMMEHTHUPOBAaTh
IIOJIYYEHHBIN pe3yJIbTaT;

. B X0Jle¢ 00CYXJIeHHUsl 3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYKIae€MOW TEMBI,
npoOyieMbl, peliaeMoil 3ajayd, BBICKA3blBaTh WJAEU, HalleJIEHHble Ha TOUCK pELICHUS;
COTIOCTABJIATh CBOU CYXKACHHS C CYKIECHUSMHU JPYTUX YYACTHUKOB JHANIOTa, OOHAPYKUBATh
pasnuyure U CXOJCTBO TMO3UIUH; B KOPPEKTHOU GopMme (HopMyIrpoBaTh pa3HOTIACHS, CBOU
BO3pAKEHUS,

. MPEJICTaBIATh Pe3ybTaThl PELICHUS 3aJaud, HKCIEPUMEHTa, UCCIIEOBaHMUSI,
MIPOEKTa; CAaMOCTOSTENILHO BHIOMPATh (OpMAT BBHICTYIJICHHS C YYETOM 3a7ad Mpe3eHTAlUud U
0CcOOEHHOCTEeH ay TUTOPHUH.

CoTpyaHnuecTBo:

. MOHMMATh M HUCIOJb30BaTh MpEUMYIIeCTBa KOMaHAHON W WHIUBUAYaJIbHOU
paboThl TpH pelleHWH Y4YeOHBIX 3ajay; MPUHUMATh LEJIb COBMECTHOW MAEsITeNbHOCTH,
IUIAHUPOBaTh ~ OPTaHU3AI[MI0  COBMECTHOW  paboThl, paclpenessiaTh BHABL  padoT,
JIOTOBAPUBATHCS, OOCYKJIATh MPOIIECC U pe3yabTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX

JIIOJICH;



. y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (0OCykaAeHHUS, OOMEH MHEHH,
MO3TOBBIE MITYPMBI U WHBIC); BBITIONHATH CBOIO YacTh PaOOTHl U KOOPAUHUPOBATH CBOU
JNCUCTBUSI ¢ JAPYTMMU YiICHAMH KOMAaHJbI; OIIEHWBATh KAa4eCTBO CBOETO BKJIaJga B OOIIUit
MIPOIYKT IO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

3) VYHuBepcaibHbIC PperyJasiTHBHbIE JICHCTBHs, oOecnednBaoT (GopMUpOBaHUE
CMBICJIOBBIX YCTAHOBOK U )KM3HEHHBIX HABBIKOB JTMYHOCTH.

Camoopranu3anusi:

. COCTaBJIATH TUTAH, aJITOPUTM PEIICHUS 3a/1a4d, BRIOUPATH CIIOCO0 PEIICHUS C
YY4ETOM MMCKOIIUXCS PECypCcOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh |
KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C y4eTOM HOBOI HH(OpMAITHH.

CaMOKOHTPOJIb:

. BJIQJICTh  HABBIKAMHU  TIO3HABATCIBHOW  peUIeKCMM  KaK  OCO3HaHUs
COBEPILIACMBIX IEHCTBUI U MBICIIUTEIBHBIX TIPOIIECCOB, UX PE3yJIbTATOB; BIAJIETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIlecca U pe3ybTaTa pelIeHUs MaTeMaTHUECKOH 3a1auu;

. MPEIBUIETh TPYTHOCTH, KOTOPBIE MOTYT BO3HHKHYTH NIPHU PEIICHUH 3aJ1adH,
BHOCUTh KOPPEKTHBBI B JICATCIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JAaHHBIX,
HalJIEHHBIX OIINOOK, BBISBJICHHBIX TPYTHOCTEIH;,

. OLICHHMBATh COOTBETCTBHE Pe3yJbTaTa eI U YCIOBUSAM, OOBSICHATH PUYUHBI
JTOCTUKECHHSI WU HEJOCTIDKEHUS Pe3yJIbTaTOB ACSITENbHOCTH, HAXOJWUTh OMIMOKY, TaBaTh

OIICHKY PUOOPETEHHOMY OTIBITY.

IIpeameTHbIE pe3yibTAThI

10-ii kiace

OnepupoBaTh NOHATUSMU: TOUKA, MPAMAs], INTIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUUM U CIEACTBUS M3 HUX IPU PELICHUHU
F€OMETPUYECKUX 3a]1ay.

OnepupoBarTh MOHATHAMHU: NAPAUICIBHOCTh W MNEPHEHAUKYJISAPHOCTh NPSMBIX U
IIOCKOCTEH.

KnaccupumupoBaTe B3aMMHOE  paCHOJIOXKEHHE TMPSAMBIX H  IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHSATHUSMH: JBYTPAHHBIA yroj, TpaHH JABYTPAHHOTO YyIya, pedpo
JBYTPAHHOI'O yTJIa; TMHEHHBIN yroJl ABYTPAHHOTO yria; TpagycHas Mepa IBYIPaHHOIO yIia.

OnepupoBarb  NOHSATUSIMU:  MHOTOTPAHHUK,  BBIOYKJIBIA M HEBBITYKJIBIHA

MHOT'OI'paHHUK, 3JICMCHTBI MHOTOI'paHHUKaA, HpaBHHBHLIﬁ MHOTI'Or'paHHUK.



Pacnio3HaBaTh ~ OCHOBHBIE  BUABI ~ MHOTOTPAHHUKOB  (IMpamMujaa;  MIpU3Ma,
NPSMOYTOJIbHBIN Mapasuienenunes, Kyo).

KnaccuummpoBarb MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS IS KiacCH(UKAIUH
(BBIMYKJIbIE M HEBBIMYKJIblE MHOTOTPAHHUKH; IpPAaBWIbHbIE MHOTOTPAaHHHUKH; TpSAMbIE U
HaKJIOHHbIE PU3MBI, MTapaJlIeIeIUIIE b ).

OnepupoBaTh NOHATHAMU: CEKYIAs INIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBSACHATH MPUHITUIIBI TIOCTPOCHUS CEUSHHIA, UCTIONIB3YS METOJI CIICOB.

CrpouTh ceyeHHs] MHOTOTPAaHHMKOB METOJOM CII€JIOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKUE YEPTEXKU U3 PUCYHKOB IPOCTHIX 00bEMHBIX (PUIYp: BU]I CBEPXY, COOKY, CHU3Y.

Pemate 3a7aun Ha HaxOXJEHHE TIEOMETPUYECKHUX BEJIMYMH MO o0pasuam WiH
aIropuT™MaM, MPUMEHSST U3BECTHbIE AaHAIUTUYECKHE METOJbl NPU PELIEHUH CTaHAapTHBIX
MaTEeMaTHUYECKHUX 3a/1ad Ha BBIYMCIIEHUE PACCTOSHUN MEXIY ABYMS TOYKAaMHU, OT TOYKH /0
IIPSIMOM, OT TOYKH JIO INIOCKOCTH, MEXKAY CKPEILHUBAOIIUMHUCS MIPSIMBIMHU.

Pemate 3a7aun Ha HAaxXOXJEHHE TIEOMETPUYECKHUX BEJIMYMH IO o0pasuam MWiH
JIrOpuTMaM, MPUMEHSST U3BECTHBIE AaHAIUTUYECKHE METOJbl IPU PELIEHUH CTaHAapTHBIX
MaTEeMaTHYECKUX 3a/7a4 Ha BBIUMCICHHE YIJIOB MEXIY CKPEUIMBAIOUIMMUCS MPSIMBIMU,
MEXJy IPSAMOH U IJIOCKOCTBIO, MEXY IUNIOCKOCTSMH, ABYTPAHHBIX YTIJIOB.

Bbuncnare o0beMbl W IUIONIAJM TOBEPXHOCTEH MHOTOIpaHHUKOB (TpU3Ma,
nUpamMua) ¢ OpUMEHEHHEM (OPMYJ; BBIUUCIATH COOTHOLICHHUS MEXIY IUIOIMAISIMU
MOBEPXHOCTEN, 00bEMaMHU MTOTI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NMOHATHAMHU: CUMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTb
CUMMETPHUH; LIEHTP, OCh U IMJIOCKOCTh CUMMETPHH (PUTYPBI.

W3BnekaTh,  MmpeoOpa3oBbIBATH W HHTEPHPETUPOBaTh  HHpoOpMamumio 0
MIPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax, MPeICTaBICHHYIO Ha YePTeKax U PUCYHKAX.

ITpumensaTs reomerpuueckue (akThl Ul PpEIICHUS CTEPEOMETPUYECKHUX 3ajad,
IIPEIIOJIaraoIIuX HECKOJIBKO IIArOB PEIIEHUS, €CIIM yCIOBUS NIPUMEHEHUS 3a/laHbl B IBHOU
dopme.

[IpumensaTs MIPOCTENIINE [IPOTrpaMMHBIC cpeacraa u JIEKTPOHHO-
KOMMYHHMKAIIUOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUYECKUX 3a/1ay.

[IpyBoauTe IpHUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEH B IPHUPOJNE U KHU3HH,
pacrno3HaBaTh IIPOSIBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsITh OoIy4eHHbIE 3HAaHUSI HA ITPaKTUKE: aHAIU3UPOBATh pealbHble CUTYalluu U
IIPUMEHATh M3YyYEHHBIC IIOHATUSA B IPOLECCE IIOMCKA PEIICHH MaTeMaTU4eCKU

chOopMyJIMPOBAHHOM MPOOJIEMbI, MOJICTUPOBATh PEAbHBIE CUTYallUd Ha SI3bIKE T€OMETPUH,



UCCIIEIOBATh TIOCTPOCHHBIC MOJICIH C MCIIOJIb30BAaHHEM I'€OMETPUYCCKUX TOHSITHI U TEOPEM,
anmapara anreOpbl; pemath MpPaKkTHUECKUEe 3a/JadyM, CBS3aHHBIE C  HAXOXKJICHHEM
reOMETPUUECKUX BEITMUUH.

11-i1 kiace

OnepupoBaTh  MOHATUAMHU:  LWIMHAPUYECKas  IOBEPXHOCTb,  OOpasyrolue
[WINHAPUYECKON TIOBEPXHOCTH, IIMJIMHAP, KOHHMYECKass TOBEPXHOCTh, OOpa3ylomme
KOHHYECKOW MOBEPXHOCTH, KOHYC; cheprudecKasi MOBEPXHOCTb.

Pacnio3naBath Tesa BpaieHus (IMIIMHADP, KOHYC, cdepa u miap).

OOBACHATH CLIOCOOBI MOTYYSHUS TEJl BPALICHHUSI.

KnaccudumupoBars B3auMHOE pacnoyioxkeHue chepsl U MIOCKOCTH.

OnepupoBarh MOHATUSMH: IIAPOBOW CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA
CerMEHTa; IIAPOBOM CJIOW, OCHOBAaHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJIOS; IIAPOBOU
CEKTOD.

Bbrauciare 00beMbl B TUIOMIAAN TIOBEPXHOCTEH TEJ BpAIleHHs], TeOMETPHUYECKIX TE
¢ mpuMeHeHueM (Hopmyi.

OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BIIMCAHHBII B chepy U ONMCAHHBIA OKOJIO
cdepsr; chepa, BIHcaHHasi B MHOTOTPAHHHUK WJTH TEJIO BPAIICHUS.

BBIUUCIATE COOTHOMIEHHS MEXKTy TUIOMIAIMH ITOBEPXHOCTEN M 00beMaMH MOJOOHBIX
TeJL.

N300paxkaTh n3ydaemble (GUTYpBI OT PYKH M C MPUMEHEHHEM IPOCTBHIX YEPTEIKHBIX
MHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHS.

W3BnekaTh,  HMHTEPIPETHpPOBaTH W TIpeoOpa3oBbBaTh  HHpOpMamuio 0
IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKax U PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE NEHCTBUS CIIOKEHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB M YMHOXKEHHS
BEKTOpa Ha YHCJI0, OOBSCHATH, KAKUMU CBOWCTBAMH OHH 00JIaatoT.

[IpuMeHsTh MpaBUIIO MapasuieTenune1a.

OnepupoBaTh MOHATHUAMU: JEKAPTOBHI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXKIY BEKTOpaMH, CKaJSIPHOE

IMPOU3BCACHUC BEKTOPOB, KOJUIMHECAPHBIC 1 KOMILIAHAPHBIC BEKTOPHI.



Haxoaute CymMMy BEKTOPOB W TIPOM3BEJCHHE BEKTOpa Ha YHCJIO, YrOJ MEXIY
BEKTOpaMH, CKAJIIPHOE MPOM3BEACHUE, PACKIAIbIBATh BEKTOP MO JIBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3amaBaTh MIIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOP/IMHAT.

[MpumeHsATh TeoMeTpuueckre (aKThl IS PEIICHHS CTEPEOMETPUYECKUX 3ajad,
MIPE/INOIATa0IINX HECKOJIBKO IIaroB PEIICHUs, €CIIA YCIOBUS MPUMEHEHHsI 3a]JaHbl B SIBHOU
dopme.

Pemate HpOCTeﬁMHG rCOMCTPUIYCCKUEC 3adad4ud Ha [MPUMCHCHHUC BCKTOPHO-
KOOPJIMHATHOTO METO/Ia.

Pemrate 3ajauu Ha IOKa3aTEIbCTBO MATEMATHUYCCKUX OTHOIICHUN M HaXOXJICHUEC
reOMCTPUICCKUX BCJIWYHH I10 06pa3uaM WK aJlropuTtMaM, NpUMCHAA HUM3BCCTHBIC MCTO/LI
IIpU pCHICHUHN CTAHAAPTHBIX MATEMATUYCCKHX 3a1a4.

[MpumeHsTh npocTeiime pOrpaMMHBIC cpezcTBa u 3JIEKTPOHHO-
KOMMYHUKAI[HOHHBIC CHCTEMBI TIPU PEIICHUHN CTEPEOMETPHUYCCKUX 3a7ay.

IIpuBoauTh IpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U JKU3HH,
pacro3HaBaTh MPOSBICHNUE 3aKOHOB T€OMETPHUU B HCKYCCTBE.

[TpuMeHATh MOMYYCHHbBIC 3HAHUS HA MPAKTUKE: aHATU3UPOBAThH PEaIbHbIC CUTYAIlUH U
NPUMEHSATh HM3YYCHHBIC TMOHATHS B MpOIECCE TIOMCKA PEHICHHS MaTeMaTHYeCKU
chOpMyJIMPOBAHHOHN MPOOIEMBI, MOJICTUPOBATh PEANbHBIC CUTYallUd HA S3BIKE TEOMETPHH,
HCCIIEI0BATh TIOCTPOCHHBIC MOJICH C MCITOJB30BAaHHEM ICOMETPUUECKUX TOHSATHIH U TEOpPEM,
ammapata aureOpel; pemaTh pPaKTHYSCKHE 3aadd, CBS3aHHbIE C  HAXOXICHHEM

reOMETPUICCKUX BCIINYHH.
Conep:xanue yueOHOro Kypca

10-11 k1ace

HpHMI)Ie H IIJIOCKOCTH B MMPOCTPAHCTBE

OcHOBHBIE TOHATUS CcTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTh, MPOCTPAHCTBO.
IloagaTue 06 AKCHUOMATUYCCKOM IIOCTPOCHHUH CTCPCOMCECTPHU: AKCHOMBI CTCPCOMCTPHHU H
CJICIACTBUA N3 HUX.

Bzaumuoe PAaCIIOJIOKCHHUC IIPpAMBIX B IMPOCTPAHCTBC! NepeCCKarommecs,
napajuielbHbIe W CKpeluBaronmecs npsmeie. [lapamienbHOCTh MPSAMBIX W IIOCKOCTEH B
MIPOCTPAHCTBC: HNAapaJUICIIbHBIC IIPAMBIC B IIPOCTPAHCTBC; IIAPAJUICIIBHOCTb TPECX IMPSAMBIX]
[IapaJUIEIbHOCTD MPSIMOM U IUIOCKOCTH. YTJIbl C COHAIIPABICHHBIMA CTOPOHAMU; YI'OJI MEXKIY

OpsIMBIMA B MpocTpaHCcTBE. IlapamienbHOCTh IJIOCKOCTEH: MapaljiesibHbIE IJI0CKOCTH;



CBOMCTBa mMapaiyieNbHbIX IUIockocTeil. [Ipocreiiiie mnpocTpaHCTBeHHbIE (GUTYpHl Ha
IUIOCKOCTH: TETPadAp, KyO, mapasiesnenunel; HOCTPOCHNUE CEUYCHUH.

[lepneHIUKYISIpHOCTh TNPSAMOM M IJIOCKOCTU: MEPIEHIUKYJSIPHBIE TMpsIMBIE B
MIPOCTPAHCTBE, MpsIMblE TNapajuiejbHble M TNEPHEeHAUKYJISpPHbIE K IUIOCKOCTH, MpU3HAK
NEPHNEHAUKYISIPHOCTA NPSIMOM M IUIOCKOCTH, TE€OpemMa O MpsAMOW NEPIEeHIUKYJIIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXAY NMPSAMOM U IUIOCKOCTBIO; IBYI'PAaHHBIM yroul,
JUHENHBIN yroJyl AByrpaHHOro yria. [leprnenaukysp 1 HaKJIOHHBIE: paCCTOSHUE OT TOUYKH J0
IUIOCKOCTH, PAcCTOSIHUE OT NpPSAMOM J0 IJIOCKOCTH, MHPOEKUUs (UIyphl HAa IJIOCKOCTb.
[lepneHaUKyISIPHOCTh IUIOCKOCTEW: MNPU3HAK MEPIEHAUKYJIIPHOCTH JABYX IUIOCKOCTEH.
Teopema o Tpex nepneHAuKyIsApax.

MHororpaHHUKHU

[lonsiTue MHOTOrpaHHHMKAa, OCHOBHBIE 3JIEMEHThl MHOIOIPAHHHUKA, BBINYKJIbIE H
HEBBIITYKJIbIE MHOTOIPaHHUKH; pa3BepTKa MHOTOrpaHHuka. Ilpusma: n-yronpHas npusma;
I'paHd U OCHOBaHMS MPU3MBbI; IIpsIMasi M HAKJIOHHAS PU3MBbI; OOKOBasi U MOJIHAs IOBEPXHOCTh
npusMsl. [lapamutenenunen, NpsMOyTroabHBIM Napajuienenunes u ero csorcraa. Ilupamuaa:
n-yrojpHas NMUpamujia, TPaHd M OCHOBAHHE NMUpaMUAbI; OOKOBas M IMOJHAsl MOBEPXHOCTh
NMpaMU/bl; TMPAaBUIbHAs W YCEUYECHHAs] MNHUPaMHUJA. OJEMEHThl MPU3Mbl W IUPAMUJBL.
[IpaBunbHBIE MHOTOTPAHHUKHU: TOHITHE MPAaBUIBHOTO MHOIOTPAaHHUKA; MPaBUIIbHAS MpU3Ma
U TIpaBWIbHAs NMUPAMMJA; MpaBUIbHAS TPEyrojibHas NMUPaMMJa U IPAaBUIBHBIA TETpa’ap;
ky0. IlpencraBieHune O MpaBWJIBHBIX MHOTOTPaHHHMKAX: OKTa’JAp, JOJEKa’Ap U HKOCadIP.
CeueHns IpU3MBbI U TIAPAMUIBL.

CummeTpusi B TPOCTPAHCTBE: CUMMETPHUSL OTHOCUTEIBHO TOYKH, MPSMOH, MIOCKOCTH.
DneMeHThl CUMMETPUH B IMpaMUAaxX, MapajuieenuIenax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Bbruncnenue 371€MEHTOB MHOTOTPAHHUKOB: pedpa, auaroHanu, yrubl. [lnomans
OOKOBOM TIOBEPXHOCTH M TIOJIHOM TOBEPXHOCTH MPSMOM MPHU3MBI, IUIOMIAJh OCHOBAHUH,
TeopeMa O OOKOBOW IMOBEPXHOCTHU MpsiMOi mMpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH U
MIOBEPXHOCTHU MTPaBUWJIBHON UPaMHU/bl, TEOPEMA O IUIOIIAAN yceueHHOU nupamubl. [lonsatue
00 oobeme. OObeM MHPaMHIBI, TPU3MBI.

[TogoGubIe Tena B mpoctpancTBe. COOTHOMICHHS] MEXTY TUIONIAIsIMU TTOBEPXHOCTEH,
00BbEMaMU IT0100HBIX TEI.

11-i1 knace

Tena Bpamenus



[{uinHapuyeckas MOBEPXHOCTh, 00pa3yrole UINHIPUUECKOW MOBEPXHOCTH, OCh
WINHAPUYECKOM moBepxHocTH. LlwimHap: ocHoBaHMs W OOKOBas IMOBEPXHOCTH,
00pa3yromias u OCk; MIOMaab OOKOBOW U MOJIHOW MOBEPXHOCTH.

Konunueckas moBepXxHOCTh, 00pa3yrolue KOHMUECKOH MOBEPXHOCTH, OCh M BEpLINHA
KOHMUYECKOW moBepxHOcTU. KoHyc: OCHOBaHME M BepUIMHA, 00pasyrolas U OCh; IUIOLIA/b
OOKOBOH M TOJTHOM MOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pa3ylollye U BbICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp; IJIOM@aab NoBepXHOCTH cheprl. Bzaumuoe
pacrnosiokeHue chepbl U INIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mIomaas cepsl.

N300pakeHue Tes BpallleHus Ha MJI0CKOCTU. Pa3BepTka UIMHApa U KOHYCA.

KomOuHnamu ten BpalieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO
cdepsl; cdhepa, BMcaHHasi B MHOTOTPAHHUK, WM TEJI0 BpallleHuUs.

[Tonsitue 06 oO0beme. OcHOBHBIE CBOHCTBa 00BEMOB Tel. Teopema 00 oOBeme
NPSAMOYTOJBHOTO Mapajuiesienunesa u ciaeacTBus u3 Hee. O0beM HMUIMHIPA, KoHyca. O0beM
apa ¥ miomaiab cepsl.

[Tono6ubie Tena B npoctpaHcTBe. COOTHOLICHUS] MEXKIY IUIOMIAIIMUA TOBEPXHOCTEH,
00BbEMaMU IT0I00HBIX TEI.

CeueHuss mMAMHApa (MapauleIbHO M MEPHEHIUKYJISPHO OCH), CEUYEHUS KOHYcCa
(mapanyenbHOE OCHOBAHUIO U MPOXOASIILEE YEPE3 BEPIINHY ), CEUEHHUS LIapa.

BexkTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mockocTM M B mpocTpaHcTBe. CIIOKEHHE M BBIYUTAHHE BEKTOPOB.
YMHOK€eHuEe BEKTOpa Ha 4MCII0. Pa3nokeHue BEKTOpa M0 TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
IIpaBuno mapamienenunena. Pemenne 3anad, CBA3aHHBIX C IPUMEHEHHUEM IIPABUIl IEUCTBUI
¢ BekTopaMu. [IpsmoyronbHas cuctema KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BEKTOpa.
[Ipocreiimme 3agauyn B KOOpJAWHATAX. YTod MexAy BekTopamu. CKalsipHOE MPOU3BEACHUE
BEKTOPOB. BbIuncieHne yrioB Mexay NpsAMbIMHU U IIIOCKOCTAMU. KoOpInHAaTHO-BEKTOPHBIN

MCTO MpU PCIICHUU I'COMCTPHUICCKUX 3a/1a.



TemaTnueckoe IVIAHUPOBAHUE

10-i1 knace
KoauvecTBo yacos
DJIeKTPOH
HaumMeHoBaHHU
KonTp IIpakTu | Hple (UHM(PPOBLIE)
€ pa3geaoB M TeM |
n/n 0JIbHBbIE YyecKue o0pa3oBaTe/ibHbIE
NMPorpamMmbl cero
padoTbI padoThI pecypcbl
Brenenne B
CTEPEOMETPHUIO 0
IIpsimble U
IIJIOCKOCTH B
MPOCTPAHCTBE. 5 1
ITapamiensHOCTB
MPSIMBIX U IJIOCKOCTEN
Ilepnenaukyns
PHOCTH  MPAMBIX U
2
IJIOCKOCTEMN
Yrael  Mexay
MPSIMBIMU u 0 1
IUIOCKOCTSIMU
MHororpasHuk
1
u 1
OO6BbeMsI
{ 1
MHOTOTPaHHUKOB
IToBTOpEHME:
CEYeHUs, pacCTOSTHUA U 1 1
YTJIBI
OBUIEE
¢
KOJIMYECTBO YACOB 5 0
8
I10 ITPOI'PAMME




11-# Kiaace

KoaudecTBO 4acoB

JIEKTPOH
HaumenoBan
Kontp IIpakTn | Hele (UUGpOBHIE)
he pa3ieyioB U TeM B
n/m 0JIbHbIE yeckHne o0pa3oBaTejbHbIE
NMporpamMmbl cero
padoThI padoThI pecypcbl
Tena 1
BpalICHUs 2
OOBeMBI TET 5 1

Bektoper  u
KOOPJMHATHI B 1

MIPOCTPAHCTBE

[ToBTOpEHME,
0000111eHME,
CHCTEMAaTH3aLIH

3HAHUUI

OBLLEE
KOJIMYECTBO YACOB| 34 3 0
T10 TIPOTPAMME

IIpoBepsiemblie TpeOoBaHus K pe3yabTaraMm ocBoeHust OOII n
3JIEMEHTBI COJEePKAHMS

10 xkaace

IIposepsiemble TpeGoBaHus K pe3yabraram ocsoenus OOII

Kon
IIpoBepsiemble mNpeaMeTHBbIE Pe3y/bTATbI OCBOCHHUSI OCHOBHOI
NpoBepseMoro
0o0pa3oBaTe/IbHO NPOrpamMMbl CpelHero 001ero 00pa3oBaHus

pe3yJbTara

7 I'eomerpus

7.1 OnepupoBarh NOHATUAMU: TOUKA, IPSAMAasi, INIOCKOCTb

7.2 [IpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IIPH




pPEIICHUH I'€COMCTPUICCKUX 3a/1a4

7.3

OHCpHpOBaTB MOHATHUAMU: TAPAJIJICIIBHOCTD U NCPIICHAUKYJIAPHOCTD

MPSMBIX U IIJIOCKOCTEN

7.4

KJ'IaCCI/I(I)I/ILII/IpOBaTB B3aMHOC PacCIoOJIOKCHHUEC MPpAMBIX u

IJIOCKOCTEN B IIPOCTPAHCTBE

7.5

OnepupoBaTh NMOHATUAMU: ABYTPAHHBIN YroJj, TpaHH JBYIPAaHHOTO
yriaa, peOpo ABYrpaHHOTO YIJIa, JIMHEHHBIM yros JBYTpaHHOIO YIJa,

rpajycHas Mepa JByTpaHHOIO yria

7.6

OHCpHpOBaTB IIOHATUAMU: MHOT'OI'paHHUK, BLIHYKJIBIP’I u
HGBBIHyKJIBIfI MHOTI'OT'paHHUK, 3JICMCHTBI MHOI'OIpaHHHUKA, HpaBI/IJIBHBIfI

MHOT'OI'paHHUK

7.7

Pacrio3naBaTth OCHOBHBIC BUJbl MHOI'OI'PAHHUKOB (HI/IpaMI/II[a,

pu3Ma, NPSMOYTOJIbHBIN Napajuienenunesn, Kyo)

7.8

KHaCCI/I(I)I/ILII/IpOBaTB MHOTI'OI'paHHUKH, BLI6I/IpaSI OCHOBAaHHUA AJIA
KHaCCI/I(I)I/IKaI_H/II/I (BBIHyKJIBIe 1 HCBBIITYKJIBIC MHOTOTPaHHUKHU, IIPABUJIIBHBIC

MHOTI'OTpaHHUKH, IIPAMBIC U HAKIIOHHBIC ITPU3MBI, napannenennnenm)

7.9

OnepupoBaTh  MOHATUSAMHU:  CEKyIlass  IUIOCKOCTb,  CEUYEHHE

MHOT'Or'paHHUKOB

7.10

OOBACHATH MNPUHIMUIIBI TMOCTPOCHUA CEUYCHHI MHOT'OT'paHHUKOB,

HCIOJIB3YSA MCTOM CJICIOB

7.11

CTpouTh ceueHUs] MHOTOIPAaHHUKOB METOIOM CIIEJIOB, BBIMOIHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTY:

BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3amauum Ha HaXOXKIEHHUE TEOMETPUYECKUX BEIUYHH I10
oOpa3iam WU anropuTMaM, IMPUMEHSST N3BECTHBIC AHATUTUISCKUE METOJIbI
MpU PEIIEHWH CTAaHAAPTHBIX MAaTeMaTHYECKUX 3a7a4 Ha BBIYHCIICHHE
paccTosiHUM MeXIy ABYMS TOYKaMH, OT TOYKH JO MPSMOM, OT TOYKHU O

IJIOCKOCTH, MCKAY CKPCHIUBAOIUMUCS ITPAMBIMHA




7.13

Pemate 3agaun Ha HaxO0XJAEHHE TE€OMETPUYECKHMX BEIUYUH IIO
o0pasliaM MM alropuT™MaM, MPUMEHSS U3BECTHbIE aHAJTUTUYECKUE METO/IbI
IIPU PELIEHUU CTaHAAPTHBIX MaTEMAaTHYECKUX 3a/1a4 Ha BBIYUCIICHUE YIJIOB
MEXKIY CKPEIIMBAIOIUMUCA MNPAMBIMHA, MEXKIY NPSAMOA M IUIOCKOCTBIO,

MEXKy IUTIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB

7.14

Bbruucnare 00beMbl U IJIOLIAU TOBEPXHOCTEH MHOTOIPaHHHUKOB
(mpusma, mupamuza) ¢ IpUMeHeHUueM (OpPMYJl, BBIYHUCIATH COOTHOILIEHUS

MEXIy TUIONIAIIMH ITOBEPXHOCTEH, 00beMaMu TT0I00HBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh MOHATUSAMHU: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh

U TUIOCKOCTh CUMMETPHH, HEHTP, OCh U IUNIOCKOCTh CUMMETPHUH (PUTYPBI

7.16

W3BnekaTh, IpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH UH(OPMALIHIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYI0 Ha

yepTexkax U pUCyHKax

7.17

IIpumeHnATH reOMETPUUECKUE (baxThI JUIS peuenus
CTEPEOMETPUYECKHX 3a]1a4, IIPEANO0JIArarolINX HECKOIBKO IIaroB PELICHHUS,

€CJIM yCIIOBUS IPUMEHEHUS 3alaHbl B IBHOI opme

7.18

[IpuMeHATH NpoCTENIINE NMPOrPAMMHBIE CPEACTBA M DJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPECOMECTPUICCKUX 3a1a4

7.19

[IpuBoguTe mNpHUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE W KU3HH, PACIO3HABATH IPOSBICHHE 3aKOHOB TI'€OMETPUU B

HCKYCCTBE

7.20

[IpuMeHATh TONyYEeHHbIE 3HAHUSI Ha TMPAKTHKE: aHAIMU3UPOBATH
peanbHBIC CUTYAIlMH U MPUMEHSTh U3yUEHHBIE MTOHSATHS B MPOIECCE MONCKA
pellleHrs MaTeMaTH4ecKu CPOpMYyIUPOBAHHON MPOOIEMBbI, MOAECTUPOBATH
peanbHble CHUTYyallMM Ha S3bIKE T'€OMETPUH, HCCIEAOBATh IMOCTPOEHHBIE
MOJICJIA C UCIIOJIb30BAHUEM I€OMETPUUYECKHUX MOHSATUN U TeopeM, ammapara
anreOppl, pemaTh MNPAKTHUYECKUE 3a/Jadud, CBS3aHHBIE C HAXOXKICHUEM

IrCOMCTPUUCCKUX BCIINIUH




IIpoBepsieMble 3JIeMEHTBI COAePKAHUS

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

I'eomerpus

OcHoBHbIE NIOHATUS cTepeoMeTpuu. Touka, npsimasi, INOCKOCTb,
npocTpaHcTBO. [IoHsATHE 00 aKCMOMATUYECKOM NMOCTPOECHUH CTEPEOMETPHUH: aKCHOMBI

CTEPCOMETPHHU U CICACTBUA U3 HUX

B3aumHoe pacnonoxeHue nNpsMbIX B IPOCTPAHCTBE: EPECEKAIOIINECS,
napajuleNibHbIe U CKpelrBaromuecs npsmblie. [lapannenbHOCTh NpSIMbIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapaliebHbIE MPSMbIE B IPOCTPAHCTBE,
MapajieIbHOCTh TPEX NPSIMBIX, TAPALIEIBHOCTD MPSAMON U IIIOCKOCTH. YTIIbI C
COHAIIPaBJIICHHBIMU CTOPOHAMHU, YIOJ MEXKIY IPSIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTb MJIOCKOCTEN: HapaslieibHble INIOCKOCTH, CBOMCTBA MapaliebHbIX
wiockocteil. [Ipocreiinye npocTpaHCTBEeHHbIE (GUTYPBI Ha IJIOCKOCTHU: TETPadIp,

Ky'6, napajijieJICnmIic [, IoOCTPpOCHUC CEe4YCHUI

[lepneHIUKyYIAPHOCTD NPSMOU U INIOCKOCTH: NIEPICHAUKYJIIAPHBIE NIPSMBIC B
IIPOCTPAHCTBE, NPSMBbIE MapaJLIEIbHbIE U NIEPIICHAUKYIISIPHBIE K TNIOCKOCTH, IPU3HAK
NEPIEHIUKYIISIPHOCTHU IIPSAMOM U INIOCKOCTH, TEOPEMA O IPSIMOU NEPIIEHAUKYIIAPHOU
IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKIY NPSMOM U IUIOCKOCTBIO, IBYTPaHHBIN
yroJ1, JINHEWHBIN yToJ IBYTPAHHOTO yruia. [lepneHauKkyasp U HaKJIOHHBIE:
paccTosiHUE OT TOYKH J0 IIIOCKOCTH, PACCTOSIHUE OT IMPSIMOM 10 IUNIOCKOCTH,
NpoeKIus (PUrypsl Ha IOCKOCTh. [lepneHuKyIIIpHOCTD INIOCKOCTEH: MPU3HAK

NEPIEHIUKYIISIPHOCTH ABYX INIOCKOCTEN. Teopema o Tpex neprneHuKysapax

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHUKA, BBITYKJIbIE
1 HEBBINYKJIbIE MHOTOTPaHHUKH, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yroiapHas
Ipu3Ma, FpaHu U OCHOBAHUS PU3MBI, IPSMasl U HAKJIOHHAs IPU3MBbL, OOKOBas U
ITOJIHASI IOBEPXHOCTH Npu3Mel. [lapamienenumnen, npsIMOYroJbHBIN NapaJlIeIeIUIe ]
u ero cBorictBa. [InpamMua: n-yroipHasi nMpaMuia, FpaHd U OCHOBAHUE TUPaMUbL,

OOKOBas U IIOIHAS MOBCPXHOCTh NUPAMUBI, ITPABUJIbHAA U YCCUCHHAA MUpaMuaa.




DneMeHTHI Npu3Mbl U mupamMubl. [IpaBuibHbIe MHOTOTPAaHHHUKU: TIOHATHE
IIPaBUIBHOIO MHOTOTPaHHUKA, PaBUWJIbHAS NPU3Ma U IPaBUJIbHAS MTUPAMU/IA,
NpaBUJIbHAS TPEYToJbHAs MMPAaMUAA U MPaBUWIBHBINA TeTpadap, KyO. [IpencraBnenue
O MpaBWJIbHBIX MHOTOTPAaHHUKAX: OKTa3p, AOAEKadAp U ukocasapyrue CeueHus

IMPU3MBI 1 TUPAMUBI

CuMMeTpHsi B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, IMPSIMOH,
IUIOCKOCTH. DJEMEHTHl CUMMETPUM B MUpaMHax, Napajuieienunenax, nNpaBUiIbHbIX

MHOTI'OrpaHHHUKaXx

Bbuncnenue 371€MEHTOB MHOTOTPAaHHHKOB: peOpa, AMaroHayd, YIJIbL
[Tnomraaps OOKOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMON MPU3MBI, IJIOIIAh
OCHOBaHHH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM mpu3Mbl. [lnomans 60xKoBOi
MIOBEPXHOCTH M TIOBEPXHOCTH IIPABWIBHOM MUPAaMMIbI, TEOpeEMa O IUIOIIALU

ycedeHHo# nupamuabl. [lorsarue 06 o6veme. O6beM nupaMubl, IPU3MBI

HO,I[O6HBI€ TCJIa B IIPOCTPAHCTBE. CooTHo1IeHuA MCXKAY IUIOMAAsIMU

MOBEPXHOCTEH, 00bEeMaMH MOJTO0HBIX TEJ

11 kaace

IIpoBepsiembie TpeOOBaHUA K pe3yabTaTam ocBoenust OOII

Kon
IIpoBepsiemble mnpeaMeTHbIE Pe3yJbTATbI OCBOCHHSI OCHOBHOM
NpoBepsieMoOro
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 0opa3oBaHus
pe3yJbTarta
6 I'eomeTpus
OnepupoBaTb  NOHATHUAMHU:  IIWJIMHAPUYECKAss  MOBEPXHOCTbD,
oOpasylomue UIMHIPUYECKONW TOBEPXHOCTH, IMIMHIP, KOHHUYECKas
6.1
MOBEPXHOCTh,  OOpa3yloomue  KOHHYECKOW  TOBEPXHOCTH,  KOHYC,
chepudeckas MmoBepxXHOCTh
6.2 Pacnio3naBath Tena BpameHus (IMIIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI TIOYYCHHS TEJI BpaIlCHUS
6.4 KnaccudumupoBars B3auMHOE pacnoiokeHue chephl U MIIOCKOCTH




6.5

OnepupoBaTh NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA,
BBICOTA CETMEHTA, IIAPOBOW CJIOM, OCHOBAaHME IIAPOBOIO CJIOS,, BBICOTA

IapOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

Beruucnsate 00beMbl M IUIONIAJM TOBEPXHOCTEH TeJ BpAICHHUS,

reOMETPHUECKUX TeJl C TPUMEHEHHEM (HOopMyJT

6.7

OnepupoBaTh MOHATUSMU: MHOTOTPaHHHK, BIUCAHHBIA B chepy u
OIMCAaHHBIN O0KOJIO cdepsl, cepa, BIUCAHHAS B MHOTOIPaHHUK WM TEIO

BpallICHUA

6.8

BrraucisaTe COOTHOMIGHHS MEXAY IUIOMAIIMUA TIOBEPXHOCTEH W

00bEMaMU ITOTOOHBIX TENI

6.9

N300paxaTh u3ydyaeMble QUIYpbl OT PYKH M C HPUMEHEHUEM

MPOCTBIX UCPTCIKHBIX HHCTPYMCHTOB

6.10

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKHU U3 PUCYHKOB IPOCTBIX
00BeMHBIX (QUTYp: BHUI CBEpXy, COOKY, CHH3Yy; CTPOUTH CEUYCHHS Tell

BpalliICHU

6.11

W3Bnekarb, MHTEPIPETUPOBATH U MPe0OPa30BBIBATh HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TeOMeTpuYeckux ¢urypax, TMpeACTaBICHHYIO Ha

yepTekax U pUCYHKax

6.12

[IpumeHnATH r€OMETPUUYECKHUE (bakTbI JUTS peuenus
CTEPEOMETPUYECKUX 3a]ay, IPEAIOJIararoluX HECKOIBKO I1aroB PELICHHUs,

€CJIK yCJIOBUA TPUMCHCHUSA 3a/IaHbI B SIBHOU (bopMe

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrmonaaTs I[efICTBHH CJIOKCHHUA BCKTOPOB, BbIYUTAHUA BCKTOPOB U
YMHOXXCHHA BCEKTOpa Ha 4YHCIIO, 06T)$ICH$ITI), KakKUMH CBOWMCTBAMH OHH

o0JIagaroT

6.15

[TpuMeHsTh paBUIIO NapajlieenuIea Npy CI0KEHUH BEKTOPOB

6.16

OHepI/IPOBaTL IIOHATHUAMMN: ACKAPTOBBI KOOPAWHATHBL B

MMPOCTPAHCTBEC, BEKTOP, MOAYJIb BEKTOpA, paBCHCTBO BEKTOPOB, KOOPANHATLI




BCKTOpaA, yrojg MEXAYy BCEKTOpaMH, CKAJIAPHOC HNPOU3ZBEACHHE BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMITIIIAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOPOB M TNpPOM3BEIECHHE BEKTOpa Ha YHUCIIO,
YTOJI MEXIy BEKTOpaMH, CKaJsipHOE MPOU3BEICHUE, PACKIAbIBATh BEKTOP

MO0 IBYM HCEKOJUIMHEAPHBIM BCKTOpaM

6.18

33)13BaTI) IJIOCKOCTh YPAaBHCHHUEM B JleKapTOBOﬁ CUCTEMEC KOOpANHAT

6.19

Pemate mpocredmme reoMeTpuYecKUe 3aladyd Ha IPUMEHEHHE

BCKTOPHO-KOOPAWHATHOTI'O METOJa

6.20

Pemarsn 3aJa4u Ha JO0Ka3aTCJIIbCTBO MAaTEMATHUYCCKHUX OTHOIICHUN U
HaxXOKXIACHUC TCOMCTPUUYCCKHUX BCJIIMYHUH I10 06pa3uaM WKW aJlropuT™Mam,
IMPUMCHAA HU3BECTHBIC METOJBI npu peICHUA CTaHOJAPTHBIX

MAaTEMATHYCCKHUX 3aJa4

6.21

[IpuMeHATH NpoCTEeNIINE MPOrPaMMHBIE CPEACTBA M DIJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMECTPUUCCKUX 3a1a4

6.22

IIpuBoguTe mNpHUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE W KU3HH, PACIO3HABATH IPOSBICHHE 3aKOHOB TI'€OMETPUU B

HCKYCCTBC

6.23

[IpuMeHATh TONyYEeHHBbIC 3HAHUS Ha TMPAKTHKE: aHAIM3UPOBATH
peanbHBIC CUTYAIMU U MPUMEHSTh U3yUEHHBIE MTOHATHS B MPOIECCE MONCKA
pelleHrs MaTeMaTH4ecKH CPOpMYyITUPOBAHHON MPOOIEMBbI, MOAECTUPOBATH
peanbHble CHUTYyallMM Ha S3bIKE T'€OMETPUH, HCCIEAOBATh IMOCTPOEHHBIE
MOJICJIA C UCIOJIb30BAHUEM I€OMETPUUYECKHUX MOHSATUN U TeopeM, ammapara
anreOpsl, pemiaTh MNPAKTHUYECKUE 3a/Jadud, CBS3aHHBIE C HAXOXKICHUEM

IrCOMCTPUUCCKUX BCIIMIUH

IIpoBepsieMble 3JIEMEHTBI COAECPKAHUSA

Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA
6 I'eomerpus
[unuHapuyeckas IIOBEPXHOCTb, oOpa3yrorue HUJIUHAPUYECKOU
6.1

MOBEPXHOCTH, OCh LMIUHAPUYECKOW TOBepXHOCTH. LlunuHnap: ocHoBaHuA U




OOKOBasi TOBEPXHOCTh, OOpa3ywIIass U OCh, IUIOMAT, OOKOBOW U TIOJTHOU

IMOBCPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yroliye KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKO! moBepxHOCcTU. KOHyC: OCHOBaHUE U BepIlIMHA, 00pa3yromas u
0Cb, TUIOIIA/Ib OOKOBOM M MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue 1

BbICOTA, OCHOBAHUA U OokoBast IMMOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, IUaMeTp, IUIOMIAb MOBEPXHOCTH C(]ephl.
B3aumHoe pacrionoxkenue cdepbl U TUIOCKOCTH, KacaTelbHasi MIOCKOCTh K cdepe,

iomanb chepsl

6.4

I/I306pa)KCHI/Ie TCJI BpalllCHUS Ha IIJIOCKOCTH. Pa3BepTKa OUJINHApPA U KOHYCa

6.5

KomOunanuu Ten BpalleHHs W MHOIOTPAaHHUKOB. MHOIOrpaHHUK,

OITMCAaHHBIM OKOJIO C(bepbl, cq)epa, BIIMCaHHAsA B MHOT'OT'PpaHHUK, WJIK TCJIO BPAlICHHA

6.6

[Tonsitne 06 obOwveme. OcHOBHBIE CBOHCTBA 00BeMOB Tei. Teopema 00
o0beMe PSIMOYTOIBHOTO TapalIeienIiea U cieacTBus u3 Hee. O0beM HUIIHH/PA,

koHyca. O0beM mapa u miomaas chepbl

6.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAASIMHU

MMOBEPXHOCTEH, 00beMaMH MOJOOHBIX TEI

6.8

Ceuenust uunuHzapa (mapajjiesibHO U NEPIEHIUKYJISPHO OCH), CEYEHUs

KOHYca (napajuieIbHOe OCHOBAHHUIO U MIPOXO/SIIEe Yepe3 BEPIINHY), CEUSHHs 1apa

6.9

Bektop Ha mockocTM M B mpocTpaHcTBe. ClOXKEHME W BBIYUTaHHE
BEKTOPOB. YMHOXXEHHE BEKTOopa Ha uwucio. Pas3noxeHue BekTopa IO TpeM
HEKOMIUIaHAapHbIM BekTopam. IlpaBmno mnapamnenenunena. Pemenuwe 3anpad,

CBA3aHHBIX C IPUMCHCHUEM ITPABUJL JEUCTBUM C BCKTOpaMu

6.10

[IpsimoyronbpHast cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatel
BekTopa. [Ipocreiimne 3agaun B KoopAnHaTax. Yrojl Mexay Bekropamu. CkaisgpHoe
IIPOU3BEICHNE BEKTOPOB. BbIuMCIEHHE YIIOB MEXIy NPSAMBIMU M IUIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHUH FEOMETPUUYECKUX 3a/1a4

HpOBepﬂeMLIe Ha EI'D mo maremaTuke TpeﬁoBa}mﬂ K pe3yjibTaTaM OCBOCHHUS

ooI1 COO




Jna nposenenus EI'D mo marematuke HCMONb3yeTcs MepedeHb (KOAUQHUKATOp)

npoBepseMbIx TpeboBanuil k pesynbratam ocBoeHuss OOIl COO u mepedeHb 31E€MEHTOB

COZICpIKaHUSI.

Ilepeuyensb (koaudukaTop) nNpoBepsieMbIX TPeOOBAHUN K pe3yJbTATaM 0CBOEHMS

ooI11 COO

Kon
NpoBepsieMoOro

TpeOoBaHUs

IIpoBepsiemble TpeOGOBaHUSA K MNpPeAMETHBIM pe3yJbTaTaM
OCBOCHHUSI OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl CpeaHero o0Iero

o0pa3oBaHus

Brnagenue merogamMu 10Ka3aTeabCTB, AITOPUTMAMU PEIICHUS 3314,
yMeHHe (GOpMYyJIUPOBaTh H  ONEPUPOBATH TMOHITHSIMH: OIpEACTICHHE,
akcuoma, Teopema, CJIEACTBHE, CBOMCTBO, MPHU3HAK, JOKa3aTEJIbCTBO,
paBHOCUJIbHBIE (DOPMYJIUPOBKHU; MPUMEHATh HX; YMEHUE (OpMYIUpOBATH
oOpaTHOE W TPOTHBOIOJIOXHOE YTBEP)KICHHE, NPUBOIUTH MPUMEPH U
KOHTPIPUMEPBI, HUCIOJb30BaTh METOJ MAaTEMaTUYeCKOW HHJIYKIIHH;
IIPOBOAMTD JI0KA3aTeIbHbIE PACCYXKIACHUS NPU PEIICHUHU 3a/lay, OLIEHUBATh
JIOTUYECKYI0  IPAaBWIBHOCTb  PACCY)KIIEHUH; yMEHHE  OIepupOBaTh
MOHSTUSIMA: MHOKECTBO, TOJMHOKECTBO, OIEpali HaJ MHOXKECTBAMU;
YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOXECTBEHHbBIN anmnapar JijIsl OMHUCAHUS
peaJIbHBIX MPOLIECCOB U SABJICHUH U NPU PELICHUM 33]a4, B TOM YHUCIIE U3
JIPYTUX Yy4eOHBIX MPEIMETOB; YMEHHE OINEPUPOBATHh TMOHATHAMU: Tpad,
CBSI3HBIN Tpad, nepeBo, IHUKI, Tpad Ha MIOCKOCTHU; YMEHHE 3a/laBaTh U
OMUCHIBaTh Tpadbl Pa3sTUYHBIMU CIIOCOOAMU; HCIONB30BaTh Tpadbl MpU

pelieHuy 3a1a4y

YMeHue omnepupoBaTh MOHSATHUSMHU: HATypaldbHOE YHUCIO, IEN0e
YHUCJIO, CTENEHb C IIeJIbIM MOKa3aTelieM, KOPEeHb HATypallbHOM CTENEHH,
CTENEHb C palMOHAJILHBIM TIOKa3aTelieM, CTENeHb C JIeWCTBUTEIbHBIM
MoKasaresiem, JIorapupm 4ucia, CHHYC, KOCUHYC U TaHT'€HC TPOU3BOJIBHOTO
YHclia, OCTaTOK IO MOMAYJIO, pPAllMOHAIBHOE YHCIIO, HppaloHaIbHOE
YHCII0, MHOXKECTBA HATYPATbHBIX, IIENIbIX, PAIIMOHAIBHBIX, JEHCTBUTEIBLHBIX
YHUCEJ; YMEHHUE HCIIOJIb30BaTh MPU3HAKU JIETUMOCTH, HAUMEHBITUN OOIIMiA
JIenuTeab W HauMeHblllee ooOliee KpaTHoe, ainroput™ EBkinuaa npu

pCUICHUU 3aJa4; 3HAKOMCTBO C Pa3/IMYHBIMH IMO3MIMUMOHHBIMH CHUCTCMaMHU




CUMCJICHHSI; YMEHHUE BBINOJIHATH BbIYMCICHUE 3HAYEHUN U MpeoOpa3oBaHUs
BBIPQ)XXEHUI €O cTeneHsMH U JorapupmMamu, Nnpeodpa3oBaHus APOOHO-
palMOHAIBHBIX  BBIPAXXCHUH;  YMEHHE  OIIEpUPOBATh  IIOHATHUAMM:
MIOCJIEI0BATEIbHOCTh, apU(PMeTHyecKass Mporpeccus, TIeoMeTpuyYecKas
nporpeccusi, OECKOHEUHO yObIBaroIlas TIeOMETpHUYEecKass IpOrpeccus;
YMEHHME 3a/aBaTh IIOCIENOBAaTENIBHOCTH, B TOM 4YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (HOpMYJI; yMEHHE ONEpUPOBaTH MOHATHAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSUKCHHBIE KOMIUIEKCHBIE YHCIA, MOIYJb M apryMEHT
KOMIUIEKCHOTO ~ 4yMcia,  (opMa  3amUCHM  KOMIUIEKCHBIX  YHCell
(reomeTpuyeckas, TpPUIOHOMETpUYECKass U  anreOpavyeckas); yMeETb
NPOU3BOIUTH apu(pMETHYECKUE JAEHUCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IIPUBOAUTH IIPUMEPHI MCIOJIb30BAHUS KOMIUIEKCHBIX YHCEJ; ONEPUPOBATH
MOHATUSAMM:  MaTpuma 2X2  wu  3X3, ompeaennTenb  MaTpULBI,

FeOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPCACIINTEIIA

Ymenue OIIepUpPOBaThH HOHSATUAMU: paloHaibHbIE,
UppalMOHANIbHBIE,  TOKa3aTellbHble, CTENEeHHblE, Jorapumuueckue,
TPUTOHOMETPHUECKHE YpPaBHEHUS U HEPABEHCTBA, UX CHUCTEMBI, YMEHHE
ONEPUPOBATh TMOHATUSMHU: TOXKIECTBO, TOXAECTBEHHOE IpeoOpa3zoBaHue,
ypaBHEHHME, HEPABEHCTBO, CHCTEMa ypaBHEHMH U  HEPABEHCTB,
PaBHOCUJILHOCTb YpaBHEHUI, HEPABEHCTB U CHUCTEM; YMEHHUE pellaTh
YpaBHEHHS, HEPABEHCTBA U CHUCTEMBbl C MOMOIIBIO Pa3INYHBIX MPHUEMOB;
pelars ypaBHEHMs, HEPABEHCTBA U CHCTEMBI C NApaMeTPOM; IPHUMEHSThH
YpaBHEHHUs, HEPABEHCTBA, MX CHUCTEMbl JIs PEIICHHUS MaTeMaTH4YEeCKUX

3a/1a4 ¥ 337124 U3 Pa3IuvIHBIX 00JacTel HAYKU U peaTbHOM )KU3HU

YMeHue omnepupoBaTh MOHATHAMHU: (PYHKLUS, YETHOCTh (DYHKIIHH,
NEPUOMIHOCTh (PYHKIMHU, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTh
GbyHKIMH, 3KCTpeMyM (DYHKIIMH, HauOoJiblllee W HAWMEHbIIEEe 3HAYCHUS
GYHKIIMM Ha TMPOMEXKYTKE, HEmpepbhiBHas (DYHKIHMSA, aCUMITOTHI rpaduka
¢byHKUMU, TepBas U BTOpas MPOU3BOJAHAS (YHKLUHU, F€OMETPUUYECKUN U
¢u3nveckuii  CMBICT  TPOM3BOJNHOW, MEpBOOOpa3Has, ONpEACICHHBIHI
UHTETpall; yYMEHUE HaXOAWTh AaCUMITOTHI TIpaduka (GYHKIUH; yMEHHE

BBIUUCIIATE IPOU3BOJAHBIC CYMMBI, IIPOU3BCACHUA, YACTHOI'O 1 KOMIIO3UITUU




GbyHKIUH, HAXOIUTh YpaBHEHHUE KacaTelbHOU K rpaduky QpyHKINU; yMEHUE
HaXOJUTh MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIMH; YMEHHE HCIOJIb30BaTh
NPOM3BOJIHYIO JJIsl HUCCIEN0BaHUS (YHKLUUH, HAXOIUTh HAUOOJbIINE U
HaVMEHbIINE 3HAaueHUs (YHKIHMHA; CTPOUTh TpadUKd MHOTOUIEHOB C
UCIIOJIb30BaHMWEM  amrapaTa MaTeMaTU4YecKOoro aHajiu3a; MPUMEHATh
IPOU3BOJIHYIO U HAaXOXKJICHHWs HAWIy4dlIero peleHHs B MPUKIAAHBIX, B
TOM YHCIJIE€ COLMAIbHO-DKOHOMHUYECKHX U (PU3MUECKUX 33aJayax; HaXOIUTh
TUIOIIAAN ¥ 00BbEMBI (PUTYp C MOMOIIBIO MHTETpaa; MPUBOAUTH MPUMEPHI
MaTEMaTHYeCKOro MOJENHUPOBaHUS € TOMOIIbI0 U depeHIanIbHbIX

ypaBHEHUU

YMeHue onepupoBarh MOHATUSAMU: Trpaduk (yHKIHHA, OoOpaTHas
GbyHKIMS, KOMMIO3UIMs (YHKIWH, JWHEWHas QYHKIUSA, KBaJpaTHdHAs
byHKIHSA, panroHaIbHast byHKIHSA, CTeTIeHHAsI byHKIHS,
TpUrOHOMEeTpHUeckue  (QYHKIUH,  OOpaTHblE  TPUTOHOMETPHUYECKUE
GyHKIUY, MOKa3aTelnbHast U JiorapupmMudeckas QyHKIUU; YMEHUE CTPOUTh
rpagukd HW3y4YeHHBIX (YHKIHM, BBIMOIHATH MpeoOpa3oBaHusi TrpaduKoB
GYHKIMH, WCIONIb30BaTh rpadukd  JUIs  M3YYCHUS OPOIECCOB U
3aBUCHMOCTEH, MpU PEIICHWH 3a/lad U3 JIPYTruX Y4eOHBIX MPEAMETOB U
3a/a4 U3 peajbHOW JKHU3HH, BBIpaXaTh (OpMyIamMu 3aBHCHMOCTH MEXIY
BEJIMYMHAMU; MCIIOIh30BaTh CBOMCTBA M Tpaduku (QYHKIIUH JUIS PEIICHUS
ypaBHEHMIA, HEpPaBEHCTB W 3aJad C TapamMeTrpamu; Hu300pakaTh Ha
KOOPJMHATHOH TIOCKOCTH MHOYKECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB U

HUX CUCTEM

YMeHue pemaTh TEKCTOBbIE 33aJjaud pa3HbIX THIOB (B TOM YHUCIE Ha
NPOIIEHTHI, TOJM M YacTH, Ha JBHXKEHHE, PadOTy, CTOMMOCTb TOBapoB U
yCIIyT, HAJOTH, 3a/a4yd U3 00JacTU yHpaBJIEHUS JIMYHBIMU U CEMEHHBIMU
(uHAHCAMM); COCTaBJIATH BBIPAKEHUS, YPABHEHUs, HEPABEHCTBA M UX
CUCTEMBI IO YCIOBHMIO 3aJadd, MCCIEIOBATH IIOJyYEHHOE pEIICHUE U
OLIEHMBATh MPaBAONOAOOHOCTh pE3yJIbTaTOB; YMEHHUE MOJEIUPOBAThH
peanbHble CUTyallMM Ha S3bIKE MAaTEMaTUKH; COCTABJISTH BBIPAKCHMS,
YPaBHEHHsI, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHIO 3a1a4d, UCCIEA0BATh

IMOCTPOCHHLIC MOACIN C HCIIOJIB30BaHHECM aliriapara anre6pLI,




MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yJIbTaT

YMeHue OomnepupoBaTh TMOHATHSAMHU: CpeaHee apu(MeTHUECKoe,
MeauaHa, HauOousiplliee M HaUMEHbIlIee 3HAYEHHUs, pa3Max, IUCIEepPCHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOro HaOopa; yMEHHE W3BJIEKATh,
MHTEPHPETHPOBaTh HH(POPMALIMIO, TPEACTAaBICHHYI0 B TaOiauIax, Ha
auarpaMMmax, rpadukax, OTpakarollyl0 CBOWCTBA pEaJIbHBIX MPOLIECCOB U
SIBIICHHI; TIPEICTABIATh MH(POPMAIIUIO C TIOMOIIBI0 TAOJIHIl U JHArpaMM;
UCCJIEI0BAaTh CTAaTUCTHMYECKHE JaHHbIC, B TOM YHCJIE€ C IPUMEHEHHEM
rpadMuecKuX METOJIOB U 3JEKTPOHHBIX CPENICTB; rpadUUecKH UCCIIE0BaTh
COBMECTHbIE HAa0JIIOJJCHHS C IOMOIIBIO JMarpaMM pacCeUBaHUs U IMHEHHOM

perpeccun

YMeHue onepupoBaTh NOHATUSIMU: CIYYAUHBIN OIBIT U CIyYalHOE
COOBITHE, BEPOSATHOCTh CIIY9alHOTO COOBITHS, YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIOJB30BaHUEM TpaPUUECKUX METOMIOB; MPUMEHATH
(GOpMyJIBI  CIIOKEHHUS M YMHOXKEHHS BEpOSTHOCTEH, (OopMysy IOJHOU
BepOATHOCTH, dopmyny bepHymiu, komOuHATOpHBIE (QaKThl M (HOPMYIIHI;
OLICHMBATh BEPOSITHOCTU pPEAIbHBIX COOBITHI; yMEHHUE ONEPUPOBATH
MOHATUSIMU:  CIy4YailHasg BEJIWYMHA, PACHPEACIICHUE  BEPOSITHOCTEH,
MaTeMaTUYECKOEe OXXHUJaHUE, JTUCIEPCHs W CTAHAAPTHOE OTKJIOHEHUE
CIly4aifHOM  BeNMMYWHBL, (YHKUUU  paclpeieNieHuss U IUIOTHOCTH
PaBHOMEPHOTO, IMOKA3aTEIIbHOTO U HOPMAJIbHOI'O PACIPECICHHUI; YMEHNE
WCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpeleieHUn Il PEelICHUs 3ajady;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJBIIMX YHUCET, METOJbI BHIOOPOUYHBIX
UCCIIEIOBaHMM; YMEHUE IPUBOUTH MPUMEPHI MPOSBIECHUS 3aKOHA OOTBIINX
qrcell B MPUPOTHBIX M OOIIECTBEHHBIX SBJICHHUSX; YMEHHE OIEpPUPOBATH
MOHATUSIMHA: COYETAaHWE, MEPECTAaHOBKA, YHUCIO COYETAHUW, YHCIIO
MepecTaHoBOK; OwHOM HpIOTOHA; yMeHHWE TPUMEHATh KOMOWHATOPHBIC
GbakTbl W pacCyXACHHUS AN pelIeHHs 3a7ay; OLEHUBATH BEPOSTHOCTHU
pEabHBIX  COOBITHIA, COCTaBJIATb ~ BEPOSITHOCTHYXO  MOJEIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yJIbTaT

YMmenue OIICpHUPOBATH IOHATUAMU: TOYKA, IpsAMaAsdA, IIJIOCKOCTb,

IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA yTJla, IUIOCKUN yroJ, ABYTPaHHBIN




YroJI, TPEXTPaHHBIA yTOJ, CKPEHIMBAIOIINECS MPsSMbIC, MapauIeIbHOCTh U
MEePNEHANKYISIPHOCTD MPSIMBIX U TJIOCKOCTEH, YroJl MEXAY NPSIMBIMH, YTOJ
MEXIy NPSAMOU U IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKOCTSMU, PACCTOSTHUE OT
TOYKU JI0 TUIOCKOCTH, PACCTOSIHUE MEXIY MPSMBIMHU, PACCTOSIHUE MEXKITY
IJIOCKOCTSIMH; YMEHHE WCIONb30BaTh MPH PEIICHUH 3a7ad H3YUYCHHBIC
(bakThl U TeopeMbl MJIAaHUMETPUHU; YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOIIETO MHpPA; CTPOUTh MATEMATHUYECKUE MOJEIH C IOMOIIbIO
F€OMETPUYECKUX TIOHSATUH M BETWYWH, pEIIaTh CBSI3aHHBIE C HUMH

MPAKTUYCCKUC 3aJa4dr

10

YMeHue onepupoBaTh MOHATHSAMH: IUIOINAAb (UTYpbI, 00beM
¢urypel, = MHOTOTPaHHHK, TPAaBWIBHBI  MHOTOTPDAaHHHMK,  CEYCHHE
MHOTOTpaHHMKa, KyO, Mapaienenuresl, npusMa, nupamuaa, ¢urypa u
MOBEPXHOCTh BpallleHus, [UIWHAP, KOHYC, map, chepa, miomanb chepsl,
IUIOINAb TOBEPXHOCTH MHUPaMM[bl, NPU3MBI, KOHYycCa, IMIMHApA, 00beM
Ky0a, IpsMOYTOJIbHOTO Napaljiesienuieaa, TMpaMubl, IPU3MbL, IIMINHIPA,
KOHyCa, Ilapa, pa3BepTKa IOBEPXHOCTH, CEYEHHUs KOHyca WM LMJIUHIpA,
napajyieJbHble OCH WJIA OCHOBAaHHIO, CEUYEHHME I11apa, IUIOCKOCTb,
Kacaromascs cdepsl, IMIUHIPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHUE
MHOTOTpaHHHKa, W300pa’kaTh MHOTOTPAaHHHUKH, (DUTYpPBl M TOBEPXHOCTH
BpalIEHUs, X CEYEHHs], B TOM YHCIIE C ITOMOIIBI JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOICTBA T'€OMETPUUYECKUX (UTYp, CaMOCTOATEIHHO
¢dbopMyaHMpoBaTh ONpeAeTeHNUs U3ydaeMbIX (PUTYyp, BBIABHUIaTh TMIIOTE3BI O
CBOWCTBaX W TNPU3HAKAaX TE€OMETPUYECKHX (UTyp, OOOCHOBHIBATH WIIH
OlpoBepraTb HX; YyMEHHE MPOBOAUTH Kiaccupukauuoo ¢Guryp 1o
pa3IMyYHBIM MpPHU3HAKaM, BBIMIOJHATh HEOOXOAMMBIE OMOJIHUTEIbHBIC

MOCTPOEHUS

11

YMeHHe OInepupoBaTh TOHSTHSIMHU: IBMDKEHHE B IPOCTPAHCTBE,
napajuieNIbHbId TEPeHOC, CUMMETPHUSl Ha IUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue MOmoOMs, TOMO00HBIE (UTYPBI, YMEHUE
pacrno3HaBaTh paBHblE U IMOAOOHBIE (PUTYpHl, B TOM 4HCIE B IMPUPOJE,
HCKYCCTBE, apXUTEKType; MCIIOIb30BaTh T€OMETPHUYECKUE OTHOLICHHS TPU

PCUICHUM 3aada4d; HaXOAWTb I'COMCTPUYCCKHC BCIMYKUHBI (I[J'II/IHa, yroiu,




iouiaib, 00beM) Npu pelIeHn  3aa4 U3 Apyrux y4eOHbIX MPeIMETOB U U3
peabHON KM3HM, YMCHUE BBIYUCIIATH TEOMETPHUYCCKUE BEITUYMHBI (JITTMHA,
yroi, Iiomaab, o0beM, IMIIOMAAbh MOBEPXHOCTH), HCIONB3Yys H3yYeHHBIC
q)OpMyJIBI n MCTOAbI, B TOM HYHCJIC. IIJIOIIaAb IMOBCPXHOCTHU NHUPAMUIBI,
MpU3MBI, KOHycCa, [WJIMHIOpa, IUomans cdepsl; o0beM  KyoOa,
NPSMOYTOJIBHOTO TapaJIeNieNuIea, MUPAMUAIBI, TPU3MBI, [HWIHHIPA,

KOHYCa, lapa; YMCHUEC HAXOAUTHh OTHOMICHUC 00BEMOB HO,Z[O6HBIX (bI/Il“yp

YMeHue omnepupoBaTh MOHATUAMM: TMPSMOYTOJbHAs CHUCTEMa
KOOpJMHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa
. BEKTOPOB, IMPOU3BEACHHE BEKTOpAa HA YHCIO, Pa3lioKEHHWE BEKTOpa IO
0a3ucy, CKaJsipHOE MPOU3BEIECHUE, BEKTOPHOE MPOU3BEACHUE, YTOJI MEXKAY
BEKTOpPaMH; YMEHHUE UCIOJb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOJ AJIs

peuiCHus TCOMETPUUCCKHUX 3a/lad U 3aaa4 APYIr'ux y‘le6HLIX npeaIMCTOB

YMenue BbIOUpATh MNOAXOIANIMM METOA Ul pElIeHUs 3aJlauH;
[IOHUMaHUE 3HAYMMOCTM MATEMAaTUKM B M3Y4YCHUM [PUPOIHBIX H
3 OOIIECTBEHHBIX MPOIECCOB U SBJICHUI; YMEHUE PAaCIO3HABATh IPOSIBICHUE
3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE, YMEHHUE IPUBOIAUTH IPUMEPHI

MAaT€MaTHYECKUX OTKPBITUH POCCUMCKOM M MHMPOBOM MAaT€MAaTHYECKOU

HayKH

IlepeyeHb 3JjIeMEHTOB coJiepkaHus, npoBepsieMbix Ha EI'J mo matemaruke

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

Kon

Yucna v BBIYUCICHUS

Harypanbnble u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LENBIX YUCEI
1

Panmonaneupie uncna. OOBIKHOBEHHBIE M JECATHYHBIE APOOU, MPOILICHTHI,
2 | GECKOHEYHBIC MEPUOTUICCKUE IPOOH

ApudmeTnueckuii  KOpeHb ~ HaTypainbHOW  cremeHu.  /JlelictBus ¢
3 | apudmeTHuecKMMH KOPHIMH HATYypaIbHOU CTETICHH

CreneHs ¢ OCJIBIM I10Ka3aTCICM. CreneHs ¢ palHOHAJIbHBIM ITIOKAa3aTCJICM.




CsBolicTBa CTEIIEHU

CuHycC, KOCUHYC M TaHI'€HC YMCIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCUHYC,

APKTAHT'CHC YHUCJIOBOI'0 aprymeHTa

Jlorapudm uncna. JlecATHUHbIE U HATYpPAJIbHBIE JOTapHUPMbI

JlelicTBUuTeNnbHBIE YKcaa. ApupMeTHdecKre OIepaluu ¢ JIeHCTBUTETbHBIMU
yrcnamu. [IpuGnuxeHHble BBIYMCICHUS, IPAaBUIa OKPYTJICHUS, MIPUKUIKA U OICHKA

pe3yJibTaTa BEIYMCICHUN

[IpeoOpa3oBanue BIpaKEHUI

KommiexkcHble uncia

ypaBHCHI/IH 1 HCPAaBCHCTBA

Lenble 1 1poOGHO-pallMOHANbHBIE YPaBHEHUS

HppanuonanbHble ypaBHEHUS

TpuronomeTpuyeckue ypaBHEHHUs

[Toka3zaTenbHbIE U JOrapuPpMUUECKUE YPaBHEHHS

I_ICJ'IBIC u I[pO6HO—paI_II/IOHaJ'IBHLIe HCPAaBCHCTBA

WppanmonansHbele HEpaBeHCTBA

[TokazarenbHble U TOorapu(pMUUECKEe HEPaBEHCTBA




TpuronomeTrpruyeckue HepaBeHCTBA

8

Cuctemsl 1 COBOKYITHOCTH YPaBHEHUI U HEPAaBEHCTB
9

YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMHu
10

Matpuia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeaenuTesb MaTPUILIbI
11

OyHKIMH U TpapUKH

Oynkusa, cnocoOsl 3amanus Gysknuu. ['paduk  dyaxkumm. B3aumbo
1 | oOparHble pyHkuuu. YeTHble 1 HeueTHbIe GyHKIMU. [leprnoanueckue GyHKIMM

Ob6nacTh ompezeneHuss 1 MHOXKECTBO 3HaueHH QyHkiuu. Hynu QyHkiuwu.

[IpomMexxyTKM  3HAKOMOCTOSHCTBAa.  IIpOMEXYTKM  MOHOTOHHOCTH  (DYHKLHUH.
2 |Makcumymbl U MHUHUMYMbl GyHKuMu. Haubonbliee M HauMeHblee 3Hau€HHUE
(GYHKIMU HAa TPOMEKYTKE

CrenenHas (pyHKLUUS C HaTypaJlbHBIM M LIeJbIM NoKa3aTeneM. Ee cBoiicTBa u
3 | rpaduk. CBoiicTBa u rpaduk KOpHs N-0il cTeNeHn

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
4

[TokazaTenpHas u orapudmMudeckas PyHKIIUH, ©X CBOUCTBA U rpaduKu
5

Touku paspeiBa. AcumntoTsl TpadukoB ¢yHknmid. CBoiicTBa (YyHKIHH,
6 | HempepbhIBHBIX HA OTPE3KE

ITocinenoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEH
7

Apudmernueckas u reoMmerpuyeckas mporpeccuu. Dopmyna CIOKHBIX
8 | mporeHTOB

Hauama MaTemaTnyeckoro aHaamnsa




[TpousBoanas pyukiuu. [Ipon3BoHBIE 2JIEMEHTAPHBIX (PYHKITUN

[IpumeHeHre NMPOM3BOAHON K HCCIENOBAHUIO (PYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxeHne HauOoJbIIEro M HaMMEHBIIErO 3HAYCHHUsS (QYHKLIUU Ha

OTPE3KE

[TepBoobpasnas. MaTerpan

MHuoecTBa U JIOTHKa

MHoecTBO, onepaluy Hajal MHOKecTBaMu. J{narpaMMmel Dilsiepa - Benna

Jloruka

BGPOHTHOCTB H CTAaTUCTHKA

OmucarenpHas CTATUCTUKA

BepositHoCcTh

KombunaTtopuka

I'eomerpus

®urypsl Ha MIIOCKOCTH

[IpsimMbIe ¥ TUIOCKOCTH B MMPOCTPAHCTBE

MHoOrorpaHHuKu

Tena 1 MOBEPXHOCTH BpalCHUS




KoopauHats! 1 BEKTOPHI




