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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma no yuebnomy npeamety «I'eomerpusi» 1iist 11 kimacca cocraBieHa Ha OCHOBE:
-denepanbpHOM 00pa30BaTEIHLHOM MPOTPAaMMBI OCHOBHOTO 00111eT0 00pa3zoBanus oT 18.05.2023 Ne370
-IIpuka3 Munnpocsemenus Poccun ot 09.10.2024 N 704 "O BHeceHUN U3MEHEHUI B HEKOTOPbIE MPUKa3bl MUHUCTEPCTBA IPOCBELICHMUS
Poccuiickoii @enepaium, kacaromuecs dpeaepaibHbIX 00pa30BaTeIbHbIX MPOrpaMM HAYalIbHOTO 00I11ero 00pa3oBaHus, OCHOBHOTO 00IIEro
o0OpasoBaHus U cpesiHero oomero oopazoBanus" (3apeructpupoBano B Muntocte Poccun 11.02.2025 N 81220)
- OcHOBHOI1 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus MAQOY UYepsumiesckoit COILL;
-Yyebnoro mnana ¢ummana MAOY Yepsumesckoir COLI «AkusipoBckas COLI», yrBepxaeHHoro npukaszom aupekropa Kuskosoin H.A.
oT 29.08.2025 roga Ne 142-OJ1 u cornacoBanHoro 29.08.2025 roma Ha 3acemanuu Ynpasisitomiero coera MAOY UYepsuiesckoir COILI
npotokoi Nel2
- [Iporpammsbl Bocniutanuss MAQOY UYepsumesckon COLL.

['eomeTpus siBNsieTCs OJHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl, Tak Kak 00eCredyrBaeT BOZMOXKHOCTh M3yUCHUS
JUCIUITIINH CCTGCTBGHHO-HayLIHOI\/'I HaIpaBJICHHOCTU U NPCAMETOB 'YMaHUTAPHOI'O IIUKJIA. HOCKOJ’ILKy JJOT'M4YE€CKOE€ MBIIIJICHUEC, (i)OpMI/IpyeMOG
OpU W3Y4eHUH OOYYaIOIIMMUCS TOHATUHHBIX OCHOB TEOMETPHH, MPH JOKAa3aTENbCTBE TEOPEM M MOCTPOCHHM IEMOYKU JIOTHUECKUX
YTBep)KZ[CHI/Iﬁ npu pCHICHUHU TCOMCTPHUYCCKUX 3aJad4, YMCHHUC BLIJIBUTATb U OIPOBEPrarb I'MIIOTE3bl HEIMOCPCACTBCHHO HCIIOJIB3YIOTCA IPH
pellIeHnH 3a7]a4 eCTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTU (PU3NYECKUX 3a/1ad.

ens ocBoenust mporpamMmbl yueOHOTO Kypca «['eoMerpus» Ha yriyOJI€HHOM YypOBHE — pa3BUTHE HWHIWBHUIYAIBHBIX CIIOCOOHOCTEH
o0Oydaromuxcsi Mpyu W3YYeHUHU T€OMETPHH, KaK COCTaBISIONIeH mpeameTHou obnactu «MaTtemaTtuka M MHPOpMATHKA» 4yepe3 oOecreueHue
BO3MOXXHOCTH TPUOOPETEHHS U HCMOJb30BaHUS OoJjiee TIyOOKMX TIE€OMETPHUUECKHUX 3HAHUM M JeMCTBUM, CHENU(UYHBIX T'€OMETPUH, U
HEOOXOUMBIX JJISl YCIIEITHOTO Mpo(ecCHOHaTbHOTO 00pa30BaHUs, CBA3aHHOTO C UCIIOIh30BAaHHEM MaTEMaTHKH.

[TpropUTEeTHBIMH 3a/adyaMH Kypca T€OMETPHUHM Ha YIIIYyOJIEHHOM YpOBHE, pacHIMpSIOIIMMU M YCHJIMBAIOIIMMU Kypc ©0a30BOro ypoBHS,
SIBJISIFOTCAL:

paciivpeHre NpeACTaBICHUS O TEeOMETPHUM KaK 4YacTH MHUPOBOH KyJIbTypbl M (OPMHUPOBAHHME OCO3HAHUS B3aMMOCBSI3U T'€OMETPHUH C
OKPY>KalOIIUM MHPOM;

q)OpMI/IpOBaHI/Ie OpeACTaBJICHUA O IMPOCTPAHCTBCHHBIX q)nrypax KaK O BaXXHEUIINX MaTeMaTHUECKUX MOACIAX, IMO3BOJIAIOIINX OITMChIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIEro MUpPA, 3HaHWE TOHATUHHOTO ammapaTta 1o pazaeny «CtepeoMeTpus» ydeOHOTO Kypca TeOMETPHUH;
q)OpMI/IpOBaHI/Ie YMCHHA BJIAACTb OCHOBHBIMH IIOHATUSAMH O IPOCTPAHCTBECHHBIX (1)I/Il"yan U X OCHOBHBIMHN CBOI\/IICTBaMI/I, 3HAaHUC TCOPEM,
dbopMyIn U yMeHHE UX MIPUMEHSITh, YMEHHS TOKA3bIBaTh TEOPEMbI M HAXOIUTh HECTAHIAPTHBIE CIIOCOOBI PEIIeHU 3a/1aY;

dbopMupoBaHHEe YMEHHS paclo3HaBaTh Ha YepTekKax, MOJAEISAX U B peajbHOM MHpPE MHOTOTPAaHHUKU M Tella BpalleHHs, KOHCTPYHPOBATh
F€OMETPUUECKHE MOJIEIH;



¢dopMHpOBaHHE MOHUMAHUS BO3MOKHOCTH AKCHOMATHUYECKOTO TOCTPOCHUS MaTEeMaTWYeCKHX TEOpHH, (OpMHpOBAHHE MOHHUMAHUS POJIH
AKCUOMATHKH IIPH ITPOBEIACHUHN PACCYXICHHI;

¢opMHpOBaHHE YMEHHUS BIAJETh METOJAMM JIOKA3aTEeNbCTB M JITOPUTMOB PEIICHHS, YMEHHsS HX NPUMEHATh, MPOBOJIUTH JOKA3aTEIIbHBIC
pacCcyXIeHHUs B XOJ€ pPELIeHHs CTEepPeOMETPUUYECKHX 3ajJad M 3aJad ¢ IMPaKTHUECKUM coJiepKaHueM, (OpMHpPOBAHUE IPEJCTABICHUS O
HEOOXO/MMOCTH JI0Ka3aTeNbCTB MPH OOOCHOBAHWM MATEMAaTHYECKUX YTBEPXKACHUNH M POJM AKCMOMATHKH B IPOBEIACHUU JEIYKTHBHBIX
pacCyxIeHUi;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIUIEKTYAJbHBIX W TBOPYECKHX CIIOCOOHOCTEH OO0YyYaromuxcs, I103HABATEIbHOW AaKTHBHOCTH,
UCCIIEI0BATEIbCKUX YMEHUH, KpUTUYHOCTH MBILIUIEHUS, UHTEPECa K U3YUYEHUI0 T€OMETPUU;

¢dopmupoBanne (YHKIMOHAIHLHONH T'PAaMOTHOCTH, PEIEBAHTHON T'€OMETPHU: YMEHHUS PACIO3HABATh IMPOSBICHUS T€OMETPUYECKUX TOHSITHIA,
00BEKTOB U 3aKOHOMEPHOCTEN B PEAIbHBIX )KU3HEHHBIX CUTYaLUAX U NPH U3YyYEHUU JAPYTUX YyUYE€OHBIX NPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEH, MOJEIMPOBAaHUS PEAJbHBIX CHUTYyallMi, HCCIEOBAHUS IIOCTPOCHHBIX MOJIEIEH, HHTEPIPETALUU IOJYyYEHHBIX
pe3yJbTATOB.

OCHOBHBIMHU COJIep)KaTEIbHBIMU JUHUSAMH yuyeOHoro kypca «['eomerpusi» B 10-11 knaccax ssustores: «lIpsimble M miaockocTd B
npocTpaHcTBe», «MHororpaHHUKNY, «Tena BpaiieHus», «BeKTopbl 1 KOOPIAUHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.
CdhopmynupoBarnnoe Bo PI'OC COO TpeboBaHNE «yMETh ONEPUPOBATH MOHATUSMIY, PEIEBAHTHBIMH T'€OMETPUU HA YIIyOJIEHHOM YpPOBHE
oOyuenuss B 10—11 kmaccax, OTHOCUTCS KO BCEM COJIepXKaTelIbHbIM JHMHHUAM Y4eOHOro Kypca, a (OpMHpPOBAHUE JIOTMUYECKUX YMEHMH
pacnpenensercs He TOJNbKO IO COJAEpXaTelbHbIM JUHUSAM, HO M Mo rojgaM oOyueHus. ConepikaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE
IpeMETHBIM pe3yibTaTaM ocBoeHUs DenepanbHON paboyeil mporpaMMel, pacrpe/eNéHHbIM 10 ToAaM 00y4eHUs, CTPYKTYPUPOBAHO TaKUM
00pa3oMm, 4T0ObI KO BCEM OCHOBHBIM, IPUHLUIIHAIBHBIM BOIIpOCaM o0ydaromuecs o0palaiiuch HEOJHOKPATHO. JTO MO3BOJISIET OPraHU30BaTh
OBJIa/ICHUE T€OMETPHUUECKUMH MOHATUSAMH M HaBBIKAMU I1OCIIEI0BATEIbHO U MOCTYNATEIbHO, C COOIOIEHUEM TPUHIIUIIA TPEEMCTBEHHOCTH, a
HOBBIE 3HAHMSI BKJIIOYaTh B OOLIYI0O CUCTEMY I'€OMETPUUYECKUX MPEACTaBICHUN 00Yy4aroIMXCs, pacliupsas U yriyomuss e€, oOpa3ys NpodHbIe
MHOKECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUU Ha YTIyOIEHHOM YPOBHE MTO3BOJISIET:

co3zaTth yciaoBus i auddepeHumanuy o0ydyeHus, HOCTPOCHU MHIMBHUIYaJIbHBIX 00pa30oBaTeIbHBIX MPOTpPaMM, OOECIIEUUTh YIriyOIE€HHOE
M3Yy4eHHE T€OMETPUHN KaK COCTaBIIsIIoNIeN yueOHoro nmpenaMera «MaTemaThKay;

MOJrOTOBUTH O0YYAIONINXCS K MPOJODKEHUIO U3yYeHHs MaTeMaTUKU ¢ y4€ToM BeIOopa Oynyiieit mpodeccun, odecnednBasi IpeeMCTBEHHOCTh
MeEX1y 00IIKUM U Ipo(hecCHOHATbHBIM 00pa30BaHUEM.

Ha n3ydenue yuebHoro kypca «l'eoMmerpus» Ha yriyonéHHoM ypoBHe otBoauTcs 204 vaca: B 10 kiacce — 102 vaca (3 vaca B Hezemo), B 11
kiacce — 102 gaca (3 yaca B Henenio).



COJEP)KXAHUE OBYYEHUA 11 KJIACC

Tesa BpaueHus

[ToHATHSA: UMIAMHIpPUYECKAs IOBEPXHOCTb, KOHHWYECKAs IOBEPXHOCTb, C(epuueckas MOBEPXHOCTb, oOpasyrolue mnoBepxHocTed. Tena
BpALCHUS: HWIMHAP, KOHYC, YCeUEHHBINH KOHYC, chepa, map. Bzanmuoe pacnonoxxenue chepsl v IIIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe.
N300pakeHue Tel BpalleHus Ha I10cKocTu. Pa3BépTka nunuHapa u konyca. Cummerpust chepsl U 1apa.

O0béM. OcHoBHBIE CBOIicTBa 00BEMOB Tell. Teopema 06 00bEME IPSIMOYTONBHOTO TapajuteNienunena u cieAcTpus u3 He€. O0bEM MpsaMoid 1
HAKJIOHHOM NMPU3MBI, IIMIMH]PA, TUpaMUIbl U KoHyca. O0BEM I1apa 1 IapoBOro CerMeHTa.

Kom0Ounamuu ten BpaiieHuss 1 MHOrorpaHHuKoB. [Ipu3ma, BricanHas B IIWJIMHJIP, ONMCAaHHAs oKoJio nuiauHapa. [lepecedyenue chepsl u mapa c
wiockocTeio. Kacanume mapa u cdepbl miuockocTbio. [loHATHE MHOrOrpaHHHKA, OINMCAHHOTO OKOJIO cdepsl, cdepbl, BOUCAHHOW B
MHOTOTPaHHMK WJIM TEJIO BPAILCHHUS.

[Tnomaaps MOBEPXHOCTH LMIMHApA, KOHYyca, miomans chepbl u e€ yacredl. Ilomobue B mpoctpancTtBe. OTHOIIEHHE 00BEMOB, IUIOLIa/EH
noBepxHocTell monoOHBIX ¢uryp. IIpeoOpazoBanme momoOms, TomoTeTHs. PemieHne 3amad Ha IUIOCKOCTH C  HCIIOJIb30BAaHHEM
CTEPEOMETPUYECKUX METOJIOB.

[locTpoenue ceueHuit MHOTOIpDaHHUKOB U TEJl BPAIICHUS: CEUEHHUs LMIMHApA (IApajulebHO U NEPIEHIUKYISAPHO OCH), CEYEHHUS KOHyca
(mapasuienbHble OCHOBAaHUIO M MPOXOJAAILIME Yepe3 BEpIIMHY), CEUCHMs Iapa, METOAbl IOCTPOEHMS CEUYEHUM: METOJ CIelIO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH MIIOCKOCTH.

BekTopbI M KOOPANHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu Haja BekTopamu. BekTopHoe ymMHOKeHHEe BEeKTOpoB. CBOMCTBa BEKTOPHOTO YMHOXKeHUS. [IpsMoyronbHas
cucTteMa KoopJauHar B nmpoctpancTBe. Koopaunatel BekTopa. Paznoxenue Bekropa no 6aszucy. KoopanHaTHO-BEKTOPHBIN METOA NMPH PELICHUU
FeOMETPUUECKUX 3aj1au.

JABHKEeHNA B IPOCTPAHCTBE

JBuxenust npoctpancTBa. OtoOpaskeHus. J[BuykeHuss U paBeHCTBO (uryp. OOmme cBolcTBa ABMKEHHUN. Buabl ABM)KEHUIN: mapasulieabHbINA
IEPEHOC, LIEHTpaIbHas CUMMETpPHUS, 3epKalibHasi CHMMETpPHS, TOBOPOT BOKPYT npsimoii. [IpeobpazoBanus nonodus. [Ipsmas u cdepa Ditnepa.

MJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUA YUYEBHOI'O KYPCA «I'EOMETPHUS» (YIJIYBJEHHBIM YPOBEHBb) HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

1) rpaxaaHckoe BOCIMTAHHE:

c(OPMHPOBAHHOCTh I'PAXKIAHCKON MO3UIIMH 00YYaIOLIerocs Kak akTUBHOTO U OTBETCTBEHHOI'O YJI€HA POCCHIMCKOro o0IecTBa, MpeACTaBIeHUE
0 MAaTE€MaTHYECKMX OCHOBaX (DYHKLIMOHHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBJICHHH, MPOLEAYp IPa)JIaHCKOro o0IecTBa (BBIOOPHI, OMPOCH U
Jpyroe), yMeHUe B3auMOJICHCTBOBATh C COIMATILHBIMU HHCTUTYTAMU B COOTBETCTBHUH € MX (YHKLIUSMHU U Ha3HAYCHUEM;



2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMHUPOBAHHOCTh POCCUUCKOM TPAXKTAHCKON UACHTUYHOCTH, YBOKEHHUS K MPOILIOMY M HACTOSIIEMY POCCHHCKOM MaTEeMaTUKH, [ICHHOCTHOE
OTHOULIEHUE K JOCTHUKEHUSIM POCCHUMCKHX MAaTE€MaTUKOB U POCCUMCKON MaTEMAaTHYECKOM IIKOJbI, UCIIOJIb30BAHUE 3TUX JOCTUKEHHUMN B IPYTrUX
HayKax, TEXHOJIOTHAX, cpepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHHUE JIYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoja, ChOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO MOBEEHHUS, CBA3AHHOTO C
MPaKTUYECKUM TPUMEHEHHEM AOCTIKEHUM HAYKH M JIESITEIIbHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO BKJIa/Ja B TMOCTPOCHHE YCTONYHBOTO
Oysymero;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOUYas ICTETHKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lad, pPEelICHHH, pacCyX ICHUIA,
BOCITPUUMYHMBOCTH K MATEMAaTUYECKUM aCleKTaM Pa3InYHbIX BUJIOB UCKYCCTBA;

5) puznyeckoe BocnuTaHue:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHAThH MaTEMAaTHUECKUE 3HAHHWS B MHTEpPEcax 370pPOBOTO M 0€30MacHOro o0pasa >KW3HU, OTBETCTBCHHOE
OTHONICHHE K CBOEMY 3JI0POBBIO (310pOBOE MUTaHUE, COATAHCHPOBAHHBIA PEKUM 3aHATUN U OTAbIXA, PEryispHas ¢puznyeckass akTUBHOCTb),
bu3HYecKoe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) Tpy10BOEC BOCIIUTAHME:

TOTOBHOCTh K TPYIy, OCO3HAHUE IIEHHOCTH TPYIOIIO0UsS, MHTEpEC K pa3audHbiM chepaM npodecCHOHATHHOM NeATeTbHOCTH, CBSI3aHHBIM C
MaTeMaTUKON U e€ PUJIOKEHUSIMHU, YMEHUE COBEPIIaTh OCO3HAHHBIN BBIOOp OyayIei npodeccun U peaaTn3oBbIBaTh COOCTBEHHBIE )KU3HEHHbBIE
MJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MAaT€MAaTHYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO HAa TMPOTSHKEHUW BCEW JKM3HU, TOTOBHOCTH K
AKTMBHOMY YYaCTHIO B PEIICHUH MPAKTUUYECKUX 3a7a4 MAaTEMAaTHUYE€CKON HAIPaBIEHHOCTH;

7) 3Ko0JI0TMYecKOoe BOCIIMTAHME:

c(OPMHUPOBAHHOCTH IKOJIIOTUYECKON KYIbTYphl, TOHUMAHUE BIHMSHHS COLMATHHO-KOHOMHUYECKHUX MPOIECCOB HA COCTOSHHE MPUPOTHOU U
COITMATBHOM CPEJIbI, OCO3HAHUE TJI00ATHHOTO XapaKTepa IKOJIOTHIECKUX MPoOIeM, OpHECHTAINS Ha IPUMEHEHHNE MaTeMaTUUeCKIX 3HAHUM JIJIst
peleHus 3a1a4 B 00J1aCTH OKPYKaIOIIel cpebl, MIIaHUPOBAHKE TTOCTYIKOB M OIIEHKH MX BO3MOYKHBIX MOCIIEJCTBHUH JIJIsl OKPYKAIOLIEH Cpebl;
8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH M OOIIECTBEHHOUN MPAKTHKHU, TOHUMaHUE
MaTeMaTUYeCKOW HaYKH KaK c(hepbl YeIIOBEUECKON IeATeIbHOCTH, ITANOB € Pa3BUTHS U 3HAYMMOCTH JJIS Pa3BUTHS [TUBUIN3AIINH, OBIIaJICHUE
SI3IKOM MATeMAaTHUKM W MaTeMaTH4eCKOM KyJIbTypoll Kak CpeACTBOM TIO3HAHHUS MHUpPA, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCJIEIOBATENCKYIO ICSITENPHOCTh MHIUBUIYAIHHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS

ba3zoBble Jornueckue aeMcTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIISCTBEHHbIE MPU3HAKH MAaTEMaTHYECKUX OOBEKTOB, TOHATHH, OTHOIICHHH MEXIy MOHATHSIMU,
dbopMyITUpOBaTH ONpPEACICHUS MOHATHH, YyCTAaHABINBAThH CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKAIIMHA, OCHOBAHHUSI JUII OOOOIICHNS U CpaBHEHUS,
KPUTEPUHU TPOBOJAMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POpMyIHpoBaTh W MPeoOpPa30OBBIBATH CYKIACHHS: YTBEPIUTEIBHBIE W OTPHIATEIbHBIC, CIUHUYHBIC, YaCTHBIC W OOIIHE,
YCIIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEUHs B (haKTaxX, JaHHBIX, HAOMIOACHUSAX U YTBEPXKICHUIX, MpejiaraTh
KPUTEPUH JJ1s1 BBISIBIICHUS 3aKOHOMEPHOCTEW M MPOTUBOPEUHUIA;

JienaTh BBIBOJIBI C HCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U MHAYKTHBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHHUM 110 aHATIOTHH;
MPOBOAUTH CAMOCTOSITENIBHO JI0KA3aTeNbCTBA MATEMAaTUYECKUX YTBEP)KIEHUH (MpsSMble U OT MPOTUBHOTO), BHICTPAWBATh apryMEHTAIHUIO,
MPUBOJIUTH TIPUMEPHI M KOHTPIIPUMEPHI, 000CHOBLIBATH COOCTBEHHBIC CYXKICHUS U BBIBO/IBI,

BbIOHMpaTh crocob pemieHus yueOHOW 3ajauu (CpaBHMBATh HECKOJIBKO BApUAHTOB pEILICHUS, BbIOMpaTh Haubosiee MOAXOASIIUN C Y4ETOM
CaMOCTOSITEIIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBareibCcKue AeliCTBHA:

WCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEILCKUN HMHCTPYMEHT TO3HaHUs, (OPMYIMPOBATH BOMPOCH], (PUKCUPYIONIUE MPOTUBOPEUHUE,
npo0IieMy, YCTaHaBIMBAaTh UCKOMOE U JaHHOE, (OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3UIINI0, MHEHHE,

MPOBOJIUTH CAMOCTOSITEILHO CIVIAHUPOBAHHBIN IKCIIEPUMEHT, MCCIIEIOBAHHUE MO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa,
SIBIICHUS, TIPOIIeCCa, BBISIBICHUIO 3aBUCUMOCTEH MEXTy 00bEeKTaMu, IBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBaTh OOOOIIEHUST W BBIBOABI IO pe3yjbTaTaM NPOBEIEHHOTO HAONIOJCHUS, WCCIEIOBAaHUS, OIICHUBATH
JIOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJAOB U 0000IIEHUII;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIBUTATH MIPEAMOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH eOUIUTHI HH(DOPMAITUH, TaHHBIX, HEOOXOIMMBIX JIJIi OTBETA HAa BOMPOC M /IS PEIICHHS 3a1a4H;

BbIOUpaTh WHGPOPMAIUIO W3 HCTOYHHKOB PA3MYHBIX THIIOB, aHAIM3UPOBATh, CHUCTEMATHU3HPOBATh M HWHTEPIPETUPOBATH HHQPOPMAIHIO
pa3IUYHBIX BUIOB U (POPM TpEICTaBIICHHUS;

CTPYKTYpUPOBATh HH(OPMAILIHIO, IPEJICTABIATH €€ B Pa3IMUHBIX (opMax, UITIOCTPUPOBATEH TpadUIeCKH;

OIICHUBATh HAJEKHOCTh HHPOPMAIIMH IO CAMOCTOSTEIEHO C(HOPMYTUPOBAHHBIM KPUTEPUSIM.



KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe e CTBUS

Oo0uenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJIECHUS B COOTBETCTBUHU C YCIOBHUSIMHU M LIEISMHU OOIIEHHUSA, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3pCHUA B YCTHBIX U MMCbMCHHBIX TCKCTAX, AaBATh MMOSACHCHUA 110 XOA4Y PCIICHUA 3aa4i, KOMMCHTHPOBATH HOHY‘ICHHBIﬁ PE3YIbTAaT,

B X0JIe 00CYKIeHHS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOi TeMbl, MPOOIEMbI, PeIIaeMOi 3a/1a4H, BbICKa3bIBaTh UJI€H, HAlleIEHHbIE Ha
IMOUCK PCHICHUA, COITOCTABJIATL CBOU CYXKACHUS C CYKACHUAMU APYTUX YHaCTHUKOB AWaJIOora, O6Hapy)KI/IBaTB pasiinuuc u CXOACTBO HOSPILIPIﬁ, B
KOPPEKTHOI opme popMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MNPEACTaBJIATL PE3YyJIbTAThl PCUHICHUA 3aJa4dd, SKCIICPUMCHTA, UCCIICAOBAHUA, IIPOCKTA, CAMOCTOATCIIHHO BBI6HpaTL (1)0pMaT BBICTYILJICHUSA C
yu€TOM 3a/1a4 MPEe3eHTAMU U 0COOEHHOCTEN ayTUTOPUH.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBIIATh IUIAH, AITOPUTM PEIICHUS 33[a4M, BEIOUpATh CIIOCO0 PELICHHs ¢ YUETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM MH(GOpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:

BIIAJICTh HaBBIKAMH TTO3HABATEIILHOW pe(IeKCMM KaK OCO3HAHWS COBEPIIAEMBIX JEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB,
BJIQJIETh CIIOCOOAMU CaMOTIPOBEPKHU, CAMOKOHTPOJIS MIPOLIecca U pe3yNibTaTa pelieHusl MaTeMaTHYeCKON 3a/1auH;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TPH PEIICHUH 3a/ladyd, BHOCUTH KOPPEKTHUBHI B JESITEIHPHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, TaHHBIX, HAMIEHHBIX OIINOOK, BEISIBJICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJbTaTa LU U YCIOBHUSIM, OOBSICHATH MPUUYMHBI JTOCTUKEHUS WU HEJOCTIXKCHHS PE3YJIbTATOB JIESITEILHOCTH,
HAXOJHUTh OMIMOKY, TaBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITeJILHOCTD:

MOHMMATh W HCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIANBUAYAIbHONH pabOThl MpH pelIeHWH Y4YeOHBIX 3ajad, MPUHUMAThH IeThb
COBMECTHOHM NIE€ATENbHOCTH, IJIAHUPOBATh OPTaHU3AIIMI0O COBMECTHOM pabOThHI, pachpeAeisaTh BHIBI padOT, JOTOBapHUBATHCS, OOCYXKIATh
MPOIIECC U PE3YNbTAT pabOThI, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYIIOBHIX (popmax paboThl (00CyXaeHMs, 0OMEH MHEHHM, «MO3TOBBIE IITYPMbID» M WHBIE), BBITIOJHATH CBOIO YacTh PabOTHI U
KOOPJMHHUPOBATh CBOM JCUCTBUS C JPYTUMH WI€HAMH KOMAaHJbI, OLIEHWBATh Ka4eCTBO CBOETO BKJIaAa B OOIIMI MPOAYKT MO KPUTEPUSIM,
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHSI.



HPEAMETHBLIE PE3YJIbTATHBI
K xoniy 11 kiaacca o0ydaromuiicst HAyquTCs:

. CBOOOJHO ONEPHPOBATH IMOHATUSMH, CBSI3AHHBIMH C LMJIMHIPUYECKOW, KOHUYECKOH M CPEpUUECKON MOBEPXHOCTIMH, OOBSICHATH
CIOCOObI OTyYEHUS;

. OIIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C T€JIAMH BPALICHUS: HWIMHAPOM, KOHYCOM, c(hepoit 1 1mapom;

. pacrio3HaBaTth Tesa BpalieHus (IUINHIP, KOHYC, cdepa U map) U 00BICHATH CIOCOOBI OTYYCHHS TEJI BPALICHHUS;

. KJaccu(UIUpPoOBaTh B3aUMHOE PACIIONOKEHHUE CHEPhI U TNIOCKOCTH;

. BBIUUCIIATh BEIMYMHBI 3JIEMEHTOB MHOTOIPDAaHHUKOB U TE€J BpPALIEHUS, O0bEMBI U IUIOLIA/M MOBEPXHOCTEH MHOTOIPAaHHUKOB U TEll
BpallleHUs1, TEOMETPUUECKUX TEJ C IPUMEHEHUEM HOpMYIT;

. CBOOO/IHO ONEPUPOBATH MOHATHAMH, CBA3aHHBIMU ¢ KOMOMHALIMAMU TeJl BPALIEHUS U MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B
cdepy U oNucaHHBIH 0KOJO cepsl, chepa, BIMcaHHAS B MHOTOTPAHHUK HIIU TEJIO BPALCHHUS;

. BBIUUCIISITH COOTHOLIEHUS MEXAY IUIOIIAIIMU IOBEPXHOCTEN U 00bEMaMu 110JI0OHBIX TEI;

. n300paxkaTh U3ydaeMble (UTYpHI, BHIMOIHATH (BHIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI CBEPXY,
cOOKY, CHU3Y, CTPOUTH CEYCHHUS TEJ BPALCHUS;

. W3BIIEKaTh, HHTEPIPETHPOBATH M MPEOOPA30BBIBATh HH(OPMAIHIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (HUTypax, MPeCTaBICHHYIO
Ha YyepTekax U pUCYHKaXx;

o CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

o BBITIOJIHATH OINlEpalVM HaJl BEKTOpaMU;

o 3a/1aBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpPAMHAT;

o pelars reOMEeTpUUYECKHE 3a/1a4l Ha BBIYMCIECHUE YIJIOB MEXAY NPSIMBIMU U IIOCKOCTSMH, BBIYHCIEHHME PACCTOSHUN OT TOYKH J0
IUIOCKOCTH, B LI€JIOM, Ha IPUMEHEHHE BEKTOPHO-KOOPJMHATHOI'O METO/1a MIPU PELICHUH;

o CBOOOJTHO ONIEPUPOBATH MOHATHIMH, CBSI3aHHBIMHU C IBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JBH)KEHUIL,

o BBINOJIHATh M300pa)XK€HUsI MHOTOTPAaHHUKOB M TeJI BpAlLlleHUs NpPU MapajulebHOM MEepeHOce, LEHTPAIbHOW CUMMETPUH, 3epKalIbHOM
CUMMETpPHUH, IIPU TIOBOPOTE BOKPYT MPSIMOH, MpeoOpazoBaHUs M0100uS;

o CTPOUTH CEUYEHHS MHOTOTPAHHUKOB M TEJ BpalllEHUsS: CEYEHHsS UWIMHJpa (MapayieNbHO U MEePHEeHIUKYISIPHO OCH), CEUeHUs KOHYca
(mapassienbHbIe OCHOBAHUIO M MPOXOIAIIME Yepe3 BEPIINHY), CEUEHUS 111apa;

. UCIIOJIb30BaTh METOJbl IOCTPOEHHUS CEUYEHUMN: METOJ CIEN0B, METOJ BHYTPEHHETO IPOEKTHPOBAHMS, METOJ INEPEHOCAa CEKYyILEeH
IUIOCKOCTH;

. JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKIACHMUS,;

o MPUMEHSTh reoMeTpuueckrue (akThl JUJIs pelIeHHs CTEePEOMETPUYECKUX 3aJad, MPEANoJaraloliiX HECKOJIbKO IIAroB PEUIeHHs, eCiH
yCIIOBHS IPUMEHEHUS 3aJJaHbl B SBHOM U HESIBHOM (opme;

. penaTh 3aja4M Ha 1I0Ka3aTeNbCTBO MATEMAaTHYECKUX OTHOIIEHUN M HAXO0XK/IEHUE N'€OMETPUYECKUX BEJIINYNH;

o MIPUMEHSTH IPOTPAMMHBIE CPEICTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a]1aY;



L4 IMPUMCHATH MOJYYCHHLIC 3HAHUA HA IMPAKTUKC: CPAaBHUBATh, AHAJIM3UPOBATH U OLUCHUBATH PCAJIbHBIC CUTyalluu, IPUMCHATH U3Y4YCHHBIC
IOHATHA, TCOPEMEIL, CBOICTBA B IIponecce IOHUCKAa PCHICHHUA MAaTCMAaTUYCCKHU C(l)OpMyanOBaHHOﬁ HpO6J'I€MBI, MOACIIUPOBATh PCAJIbHBIC
CUTyallMl Ha A3bIKC I'COMCTPUHU, HUCCICIOBATH IMOCTPOCHHBIC MOJACIN C HCHOJbB30BAHUEM TI'COMCTPHUYCCKUX MOHATUU H TCOpPCM, arrapara
anre6pbl, pelaTh NPAKTHYCCKUEC 3a4a4l, CBA3aHHBIC C HAXO0XACHUEM I'COMCTPUICCKUX BEIINYMH,

L4 HUMCTHh NPCACTABIICHUSA 00 OCHOBHBIX dTaIax Pa3sBUTHUA TCOMCTPHUU KaK COCTaBHOM 4acTH q)YH[[aMeHTa Pa3BUTHA TEXHOJIOTHA.

TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undpoBbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoTshI padoThI
pecypchl
1 AHaMTHYECKass TEOMETPHS 15 1
5 [ToBTOpeHUE, 0600IICHNE 1 15 1
CUCTeMaTH3aIvsl 3HAaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena BpaieHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUe, 0606IH€HI:IG u 17 5
CUCTeMaTH3aIHsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




ITOYPOYHOE INTAHUPOBAHHME 11 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpsimoyroibpHas cucTeMa KOOpIUHAT B
npoctpaHcTBe. KoopIuHaThl TOUKH.
Koopaunats! BexTopa. Paznoxenue BekTopa
o 0asucy

JleficTBHs Ha1 BEKTOpAMH B KOOpAUHATaX

®opmysa pacCTOSIHUSI MEXKAY ABYMS
TOYKaMH. Beruncnenue JIMHbI BEKTOPA 10
ero koopauHaraMm. KoopanHaThl cepeinHbl
OTpe3Ka

CxkassipHOE MPOU3BENECHNUE BEKTOPOB B
KOOpJAHMHATAX

ypaBHCHI/Ie IIJIOCKOCTH, HOPMAJIb K IJIOCKOCTU

N o o b

CDOpMYJ'Ia pacCToAHNA OT TOUKHU O INIOCKOCTU
B KOOpAHWHAaTax

YPaBHeHI/Ie IIJIOCKOCTH B OTPE3KaAX

e

YpaBHEHUs PAMOMN: IPOXOALIEH Yepes3 1BE
TOYKH; TPOXOASAIIEH Yepe3 TOUKY
[apaJijIeJIbHO HANPABIIAIOIIEMY BEKTODPY;
psiMasi Kak NepecedeHre IBYX IIOCKOCTEN
[IpumeHeHne ypaBHEHUI IPSIMON U
IIJIOCKOCTH IIPU PEILICHUH 3a1a4

10

Brruncnenue yria Mexy NpsSMbIMH U
IJIOCKOCTSIMU B MHOTOIPaHHHUKAX

11

AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexa1y




IPSIMBIMU B MHOTOTPDAaHHHKAX
AHaIUTHYECKHE METO/IbI pacuéTa yriia Mexay

12 TUIOCKOCTSIMH B MHOTOTPaHHHKaX 1

13 BeKTOpHOE NPOU3BEIEHHE U €I0 CBONCTBA 1

14 [IprMeHeHre BEKTOPHOTO POU3BEICHUS K 1
pEIIeHHIO 3a/1a4

15 KonTtponpsHas pabora "AHanutudeckas 1

reomeTpus”

16 [Toctpoenue ceueHuii B TeTpaspe, 1
napaJiesienumne e
[NapannenbHbie TPSIMBIEC U TUIOCKOCTH.
[TocTpoeHue ceueHuii ¢ UCIOIb30BAaHUEM

17 HapajIeabHOCTH PEOEp W/UIIU TPaHEN. 1
ITocTpoeHue ce4eHu 1o yCIOBUIO
napaieIbHOCTH

18 CedeHust MHOTOTPaHHHKOB. TeOpeME)I 0 1
nepeceyeH’ MPsIMbIX U MIOCKOCTEN

19 [TocTpoeHne ceueHnii MHOrOrpaHHUKOB 1
METOJIOM CJIE/IOB

20 MeTox CIIeI0B IIPH MOCTPOEHUH CEUEHUM 1

21 ITocTpoenune ceueHnii METO0M BHYTPEHHETO 1
IPOEKTHUPOBAHUS

292 HOCTpO?HI/IC CEYECHUI METOJIOM IIepeHoca 1
CEeKyIIeH MIOCKOCTH

23 HOCTpO?HI/Ie CeueHHM METOJIOM TIepeHoca 1

CEeKyIIeH MI0CKOCTH

24 [Toctpoenue ceueHuit KOMOMHUPOBAHHBIM 1
METOJIOM

o5 Brruncnenue miomaan noBepXHOCTH 1

MHOI'OrpaHHHUKa




Briuncnenune nioniaan ceueHus

26 1
MHOTOTPaHHHKa
Brluucrienne miomaiy ceaeHus

27 MHOTOTPaHHHKA C IPUMEHEHHEM TT0100uSL. 1
Pa3pesanue Ha yactu

g Brluucnenue paccTossHAM B MHOTOTpaHHUKAX 1
AHATUTHYECKHM METOIOM

29 BrruucieHne yriioB B MHOTOTPaHHHKAX 1
AHATUTHYECKMM METOJIOM
KonTtponpsHast padora Ne 2 o teme

30 "TIoBTOpEHUE: MHOTOIPAHHHUKH, CEUEHHUS 1
MHOTOTPaHHHUKOB"

31 [onsarue o6béMa Terna. OCHOBHBIE CBOKCTBA 1
00BEMOB Tel

32 3anaun 00 yABOEHUHU Ky0a, 0 KBajpaType 1
Ky0a, O TPUCEKIHH yTIia

33 OO6BEM IPSIMOYTOJIBHOTO TIApAJLIEIETUITEA 1

34 O0BEM NPaBUIILHOM TIPAMON IPHU3MBI 1

35 OG6BEM MPAMOI TIPU3MBI 1

36 Brruuciennem 06bEMa PsIMOM MIPU3MBI 1

37 [TpuxnanHeie 3a1a4u, CBA3aHHBIE C 00BEMOM 1
IIPSIMOM TIPU3MBI

38 O6béM mpaBmiIbHON nupamMuabl. O0BEM 1
IHPAMUJIBI

39 O0BEM yCeuEHHOIM TTUPaMKIBI

40 OO0BEM COCTABHBIX MHOTOIPAaHHUKOB

41 Brruncnenue 00bEMOB MHOTOTPAaHHUKOB C 1
MIOMOIIBIO OTIPEICIEHHOTO HHTETpaia

42 Brruncierne 00bEMOB TeJ ¢ TIOMOIIIBIO 1




onpeaenéuHoro uarerpaita. O0bpém
HAKJIOHHOU TPHU3MBbI

43

44

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaterpaiga. Oobém
UpaMU/IbI

OTtHomieHne 00BEMOB TUPAMHUJL C OOIIUM
YIII0OM

45

46

CooTHOIIEHUST MeX Ty 00BEMaMH TTOTOOHBIX
TEN

[Ipumenenne metona 00BEMOB st
HaXO0XKJICHHSI PACCTOSHHUI MU YTIIOB

47

48

KonTponbnas padota Ne 3 o reme "O0bEM
MHOrOrpaHHHKaA"

[{umHApryYecKkas MOBEPXHOCTh, 00Opa3yrolIye
LUIMHPUYECKOI TOBEPXHOCTH, OCh
LWIMHIPUYECKON TOBEPXHOCTH

49

[{uusap u ero aneMeHTsl. M300paxenne
LHUJIUHAPA HA IIIOCKOCTH. Pa3BépTka
LWIMHIpa

50

51

52

53

Brrunciaenue 351eMeHTOB MUJIMHApAa

[TmockocTs, Kacaromascs nuauHapa. CedeHus
murHpa. [Tnomans 60koBO# U MOTHON
MMOBEPXHOCTH LIMJIMHAPA

[TocTpoeHune ceueHni TUIUHIIPA.
[IpuknanHelie 3a1a4u, CBSI3aHHBIE C
LUIMHAPOM

KoHnueckasi moBepXHOCTh, 00pa3yroIme
KOHUYECKOU MMOBEPXHOCTH, OCh U BEPILIUHA
KOHUYECKOW MOBEPXHOCTH

54

Konyc u ero anementsl. 300pakenue
KOHYCa Ha INIOCKOCTU. Pa3BépTka KOHyca




55

BrrunciieHue 31€MEHTOB KOHYCa

56

[TnockocTs, kacaromiasicst Konyca. CeueHus
KoHyca. [Tnomans 60k0BOI 1 OTHOM
HIOBEPXHOCTH KOHYyCa

57

58

Y ceu€HHbIil KOHYC U ero 3jieMeHThl. [lnomans
OOKOBOH U MOJHON MOBEPXHOCTH YCEUEHHOTO
KOHYycCa

[TocTpoenue ceuennii konyca. IIpuknanusie
3a]1a4u, CBsSI3aHHbIE C KOHYCOM

59

60

[lap, chepa u ux sneMeHThI. M300paskeHne
cdepsl, mapa Ha TUIOCKOCTH

VYpasuenue chepsl. CummeTpus chepsl U
mapa

61

62

B3aumuoe pacrionoxxenue chepsl 1
MIJIOCKOCTH, JIBYX Cep.

Kacarenpnas ninockocts k chepe. Ceuenust
mapa

63

64

[Tnomans chepsbr

Yactu mapa: 1mapoBoi CErMEHT, IapOBOU
CJI0W 1 mapoBou cekrop. Ilnomans
IIOBEPXHOCTHU 1IapOBOro cermenra. Ilnomans
m1apoBoro ciod. IInomane nosepxnocTn
1IapOBOI'0 CEKTOpa

65

Pemenue 3agau Ha 10Ka3aTeNbCTBO U
BBIYHCIICHHUSI, CBSI3aHHBIC CO CPEpOi 1 IIapoM,
IIOCTPOEHUEM UX CEUEHUH IIJIOCKOCTHIO

66

[Ipuxnaanelie 3a1auu, cBsI3aHHbIE cO chepoil u
1apoM

67

MHoTrOorpaHHHK, BIIMCAHHBIN B chepy U
OTIMCAaHHBIN OKOJIO c(hepbl




68

Cdepa, BriicaHHAS B TEJIO BpAIICHUS

KomMOuHanmu e BparieHus u

69
MHOTOI'PaHHHKOB

70 KomM06unamuu ten BpaeHus

71 Kontponbnas padora Ne 4 mo teme "Tena u
MOBEPXHOCTHU BpaleHus"

72 O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOIO HMJIMHJIpA

73 [Ipuknansble 3a1a4um, CBsI3aHHBIE C
BBIUKCJICHHEM 00bEMA IIIIUHPA

74 O6béM KoHyca

75 Boruncnenne 00bEMOB TeI ¢ TOMOIIBIO
onpenenénHoro uHTerpana. O0bEM KoHyca

76 OO6BEM YCEUEHHOTO KOHYCa

77 [Ipuknanuble 3a1a4um, CBsI3aHHBIE C
BbIUHUCIIEHHEM 00bEMa KOHYca

78 O6béM mapa. Teopema 00 00bEME 1apa

79 O0BEM IapOBOTO CEKTOPA, MIAPOBOTO
CErMEHTA, IapOBOro CJIOs

80 Brruucnenue 066EMOB 11apa, 1apoBOro
CErMEeHTa U IIapOBOI0 CEKTOpa

81 [TonoOHBbIe Tena B mpocTpaHcTBe. M3MeHeHnue
00BbEMa U TIITOMIAIN TIPH TTIOI00UH

82 Pemenue 3aay, cBsI3aHHBIX C BBIYUCIEHUEM
00BEMOB TeJ U TUIOIIAIel MOBEpXHOCTEH

83 Pemenne npukiaaHbIX 3a7a4, CBI3aHHBIX C
BbIUKCJICHHEM 00bEMA Tella BpallleHus
Kontponbnas pabora Ne 5 mo teme

84 "Tlnomaan moBEpXHOCTU U 0OBEMBI KPYTIIBIX

TCI




85

86

87

88

JBuxenust mpoctpancTBa. OToOpaskeHusI.
JBmxeHus u paBeHCTBO puryp. O0mue
CBOICTBA JBHKCHUM

Buapl nBrkeHuUiA: napajuiebHbIA MEPEHOC,
LEHTpaJIbHasi CHMMETPHS, 3€pKaJIbHAS
CUMMETPHS, TOBOPOT BOKPYT MPSMOIA.
CBOMCTBa ABMKEHUN

[MomoOue ¢uryp B mpocTpaHCTBE.
[IpeoOpazoBanus noxoodus. [Ipsmas u chepa
Ditnepa

TI'omoteTus. CBolicTBa TOMOTETHU
MIPOCTPAHCTBA

89

90

[ToBTopenue. [TapaiensHOCTh U
MEPIEHINKYIISIPHOCTh B MPOCTPAHCTBE.
[TapannenbHOE U OPTOrOHAJIBHOE
MPOEKTUPOBAHUE

[ToBTOpeHne. MHOTOrpaHHUKH: 3JIEMEHTHI,
CBOWCTBA, IJIOIIA/N TOBEPXHOCTEH, 00BEMBI

91

IToBTOpenue. Tena BpanieHus: 3JI€MEHTHI,
CBOWCTBA, IJIOMIAN TOBEPXHOCTEH, 00BEMBI

92
93

[ToBTopenue. Iloctpoenue ceuenunii B
TETpa’daApe U Napajierenunene

Hroropas KOHTpPOJIbHAA pa60Ta

94

HOBTOpCHI/Ie. Brruncienue 31eMEHTOB
MHOTI'OI'PAaHHUKOB B ITPAKTHKO-
OpPUCHTHUPOBAHHBIX 3aa4aX

95

HOBTOpCHI/Ie. Brruncienue 31eMEHTOB
MHOTI'OI'PAaHHUKOB B ITPAKTHKO-
OpPUCHTHUPOBAHHBIX 3aJa4ax

96

ITosropenue. [locTpoenue ceueHuit
BCIIOMOTraTeJIbHBIMU METOJIaMH




97

98

99

[ToBTrOpenue. Beruncinenue yrios u
pPacCTOAHUI C TOMONIBIO MOHSATUIA
MJIaHUMETPUHU

IToBTOpeHue. Beruucienue yrios u
PacCTOSIHUI C IOMOILBIO METO/1a KOOpAUHAT
[ToBropenue. [Ipumenenne merona 00HEMOB
JUTSL HAXOKJICHHS PACCTOSIHUN WJIH YTJIOB

100

[ToBTOpenue. [Ipumenenue napamieabHOTO U
OPTOTOHAJILHOT'O TTPOCKTUPOBAHUS IS
HAXO0XJICHUS JUIUH U YTIIOB

101

[ToBTOpenue. [IpumeHeHre BEKTOPHOTO
MIPOU3BEICHUS JJIsl BEIUUCIICHUH B
CTEpEOMETPUYECKUX 3a/1adax

102

Hcropus pa3BUTHS CTEPEOMETPUN KaK HAyKU
U €€ pOJIb B Pa3BUTHUH COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM

IMPOI'PAMMBI
11 KJIACC
Kon . .
IIpoBepsiemble NpeAMeTHbIE Pe3yIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMBbl CpeIHEro 0011ero
nmposepsieMoro Spasopanms
pe3yJabTara
6 I'eomerpus
6.1 OnepupoBaTh MOHATHAMHU: HWIMHAPUYECKAs IMOBEPXHOCTb, OOpa3ylolMe UWIMHAPUYECKOH TOBEPXHOCTH, LHMIHHID,
KOHHYECKas IOBEPXHOCTh, 00pa3yIolIne KOHMYECKONH TOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamienust (IUJIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TNl BPALLICHUS
6.4 KnaccudunmpoBaTs B3aiMHOE pacmnoiokeHue chephl U MIOCKOCTH
6.5 OnepupoBaTh MOHATHSMHU: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTAa, BBICOTAa CETMEHTa, IIAPOBOHM CIIOM, OCHOBaHUE
' IIapOBOTO CJI051, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Boraucniars 00bEMBI 1 TUTOTIAAM TTOBEPXHOCTEH TEJ BpaIeHHsI, TEOMETPHUECKUX TEII C MPUMEHEHHEM (HopMyIT
6.7 OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHUK, BIMCAaHHBIH B cdepy M ONUCAHHBIM OKoJO cdepbl, cdepa, BNHUCAHHAS B
MHOT'OT'PAaHHHK MJIM TEJIO BpAIlEHUs
6.8 BBIUUCIIATE COOTHOIIEHHSI MEXKTY TIOMIASIMH ITOBEPXHOCTEH M 00bEMaMH TTOTOOHBIX TEI
6.9 N300pakaTh n3ydaembie GUTYPHI OT PYKH U C TPUMEHEHHUEM TTPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbINonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOHUTH
CEeueHUsI TeJ BpallleHUs
6.11 W3BnekaTh, WHTEPIPETUPOBATh W MPEoOpa3oBBIBATh WH(POPMALHIO O MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax,
' MPEJICTABICHHYIO HA YepTeKax U PUCYHKAX
6.12 [IpumensTh TeoMmerpuyeckre (aKkTbl IS PEHICHUS CTEPEOMETPUYECKUX 3a/ad, IPEINoJaraloliix HECKOJbKO MIaroB
' pelIeH s, €ClIi YCIOBUS IPUMEHEHUS 33/1aHbI B IBHOW (hopme




6.13

OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BreimoaaaTs I[CﬁCTBPISI CJIOKCHUA BCKTOPOB, BBIYUTAHHA BCKTOPOB WM YMHOXCHUS BCKTOpa Ha 4YUCIIO, 06'bHCH5ITB, KaKuMu

6.14 .
CBOMCTBaMH OHHU 00J1aal0T
6.15 [TpuMeHSTH IPaBHUIIO HapalIeICHIIe A IPH CI0KEHUH BEKTOPOB
OmnepupoBaTh MOHATHSAMHU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTOpA, PaBEHCTBO BEKTOPOB,
6.16 KOODJMHATHI BEKTOPA, YroJl MEXKIY BEKTOpaMH, CKaJISIPHOE IPOM3BEIECHHE BEKTOPOB, KOJUIMHEAPHbIE M KOMILIAHAPHBIE
BEKTOPBI
6.17 Haxomuth CyMMy BEKTOPOB W IPOM3BEICHHE BEKTOPa Ha YHCIIO, YroJI MEKIY BEKTOpaMH, CKaJsIPHOE MPOM3BEICHHE,
' packKiasIBaTh BEKTOP 110 ABYM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3aaBaTh MIOCKOCTh YPAaBHEHHEM B ICKAPTOBOW CHCTEME KOOPAUHAT
6.19 PemaTh mpocreiinine reoMeTpUYECKHIE 3a1a4K Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOI'O METO/1a
6.20 Pemath 3a7aun Ha JA0KA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOMICHHI M HAXOXKJICHHE TEOMETPHUYECKHUX BEJIHUYHH MO 00pasinam
' WK aJIrOPUTMaM, IIPUMEHSS] U3BECTHBIE METO/IBI TIPH PEIICHUHU CTAHIAPTHBIX MAaTEMAaTHUYECKUX 3324
6.21 IIpuMeHATs TpPOCTEHINME MPOTPAMMHBIE CPEJICTBA W DJIEKTPOHHO-KOMMYHHMKAIHOHHBIE CHCTEMBI IPH  PEIICHUN
' CTEPEOMETPUIECKUX 3a/1aU
6.22 ITpuBOIUTE TIPUMEPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B IMPHPOAE M KM3HH, PACIO3HABAaTh IPOSBJIEHHE 3aKOHOB
' TEOMETPHHU B UCKYCCTBE
ITpuMeHSATh TOyYCHHBbIC 3HAHWS HA MPAKTHKE: aHATHU3UPOBATH PEalbHBIC CUTYAIlMd W MPUMEHSATh M3YYCHHbIE MMOHSATHS B
6.23 IpoIIecce MOKMCKa PEHICHUsT MaTeMaTHYeCKd c(hOPMYIHPOBAHHON MPOOIEMbI, MOICTUPOBATH PEeabHbIE CUTYAIlUH Ha S3bIKE

TCOMCTpHUH, HUCCICAOBATHL IMOCTPOCHHBLIC MOACINU C HCIIOJIB30BAHUEM TI'COMCTPHUYCCKUX MOHATUU U TCOpCM, alIiapara
anre6pm, peliaTth NPAKTHYCCKUEC 3aaa4U, CBA3AHHBIC C HAXOKACHUEM I'COMCTPHUICCKUX BECIIMYNH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA 11 KJIACC

Kon IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
6 ['eomerpus
6.1 Hunuuaapudeckass MOBEPXHOCTb, OOpa3ylolue HUIMHIPUYECKON MOBEPXHOCTH, OCh HMJIMHAPUYECKOW MOBEepXHOCTH. [lunmunap:
' OCHOBaHHUA U OOKOBast MOBEPXHOCTh, 00pa3yromas U OCh, IUIOMIA s OOKOBOM U MOTHOMN MOBEPXHOCTH
Konnueckast moBepxHOCTb, 00pa3yrolie KOHMYECKOH MOBEPXHOCTH, OCh M BEPIUIMHA KOHUYECKOI moBepxHocTH. KoHyC: ocHOBaHMe
6.2 U BEpIIMHA, 00pa3yolas U 0Ch, IO OOKOBOM M MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue U BHICOTAa, OCHOBAHUS
1 OOKOBast MOBEPXHOCTH
6.3 Cdepa u map: 1HeHTp, paauyc, OuUaMeTp, IJIOWaAb HoBepxHocTU cdepbl. B3ammHoe pacmonokeHue chepbl U TIIOCKOCTH,
KacaTesbHas IJI0CKOCTh K cdepe, Tiomaab chepbl
6.4 N3o0paxenue Ten BpalieHus Ha TII0CKOCTH. Pa3BEépTka MUIIMHIIpa U KOHYCa
6.5 KomM0OuHammu ten BpalieHus ¥ MHOTOIPaHHUKOB. MHOTOIpaHHUK, ONMMCAaHHBIM OKOJIO cdepbl, cepa, BIMCAHHAS B MHOTOI'PAaHHUK,
WJIU TEJIO BpallleHUs
6.6 [Tousitue 06 06bEMe. OcHOBHBIE CBOMcTBa 00bEMOB Tel. Teopema 06 00bEME MPSIMOYTOIBHOTO Mapajuleienunea u CaeCTBUS U3
' He€. O0BEM nuanHapa, Konyca. O0BEM 1apa U miomaib chepbl
6.7 [TonoOubIe Tena B nmpocTpancTBe. COOTHOIICHUST MEXKTY TUIOMIAIMU TTOBEPXHOCTEH, 00bEMaMK 1MOJOOHBIX TEJ
6.8 CeveHuss nMAMHApPaA (MApauIebHO U MEPIEHIUKYISIPHO OCH), CEYeHMs KOHyca (TMapajulelIbHOe OCHOBAHUIO M MPOXOJSIIEe uepes
' BEpILIMHY), CEUYEHUs I1apa
BexTop Ha miockocTy U B npocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha 4KCiI0. Pa3ioxkeHue BekTopa
6.9 o TpéM HEeKOMIUTaHapHBIM BekTopaM. [IpaBuio napamnenenunena. Pemenue 3aia4, CBI3aHHBIX C IPUMEHEHHEM IPABUIT IEUCTBUI C
BEKTOpaMHU
[IpsamoyrosnbHas cucremMa KOOpJAMHAT B mpocTpaHcTBe. Koopaunatel Bektopa. [Ipocreitimme 3amaun B KoOpaAUHATaX. YTOJI MEXKIY
6.10 BekTopamu. CKansipHOE MPOU3BECHHE BEKTOPOB. Bhiunciienne yrioB MeXIay NPSMbIMH U IIOCKOCTAMU. KoopuHAaTHO-BEKTOPHBIH

MCTO/ IPpU PCIICHHUU I'€COMCTPUYCCKUX 3a1a1




HHPOBEPSAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIETO OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpedoOBaHUs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM NMPOrPaMMBbl
cpeaHero oo1ero o0pazoBaHus

Bnamenme meromaMu OKa3aTeNbCTB, aNTOPUTMAMU pEIICHUS 3agad; yMeHHe (OpMyIMpoBaTh W ONEPUPOBATH
HNOHSATUAMM: OIIPENEICHUE, aKCUOMa, TEOpEeMa, CIEICTBUE, CBOMCTBO, INPU3HAK, 0KA3aTeIbCTBO, PABHOCUIIbHBIE
(GOpMyYITHPOBKH; TPUMEHATh UX; YMEHHE (OPMYIUPOBATH OOPATHOE W MPOTHBOIIOIOKHOE YTBEPKICHHUE, TPUBOANUTH
IPUMEpPbl M KOHTPIPUMEPHI, HCIOIb30BaTh METOJ] MAaTeMAaTUYECKOM HWHAYKLIHH; TNPOBOAUTH JTOKA3aTEIbHbIE
pacCyXJIeHHsl IIPU PEIICHWM 3a]a4, OLEHWUBATH JIOTMYECKYIO IMPABUIBHOCTb PACCYKICHHUW;, YMEHHE OIEpPHUpPOBATH
MNOHSTUSAMM: MHOYKECTBO, IOJMHOXKECTBO, OIIEPAllMM HAJ MHOXXECTBAMH; YMEHHE HCIIOJIB30BATh TEOPETUKO-
MHO>KECTBEHHBIN anmapar Ui ONMCAHUS PEajbHBIX MPOLECCOB U ABJICHUN M IPH PELICHWH 3a/1ad, B TOM YHUCIE U3
JIpyrux y4eOHBIX MpEeAMETOB; YMEHHME OINepUpoBaTh MOHATHSIMU: rpad, CBA3HBIA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U ONUCHIBATH Ipadbl pa3iMUHbIMH CIOCOOAMHU; MCIIONB30BaTh rpadbl NMpU peLICHUU

3aaad

YMeHne omnepupoBaTh MOHSATHAMHU: HATYPAIbHOE YHCIIO, II€JI0€ YHUCIIO0, CTETMEeHb C IIEJIBIM IOoKa3aTejaeM, KOpeHb
HATYpaJIbHOM CTETNEeHH, CTENEHb C PAllMOHATIBLHBIM MMOKa3aTelieM, CTETIeHb C IeHCTBUTEIBHBIM MTOKa3aTeaeM, JJIorapudm
YyHClla, CHHYC, KOCHMHYC M TaHI€HC [POU3BOJBHOIO 4YHUCJA, OCTATOK IO MOJYJI0, palHOHAIbHOE YHCIIO,
UppAIMOHATIFHOE YHWCJIO, MHOXKECTBAa HATYpalIbHBIX, LEJbIX, PAlMOHATBHBIX, JCUCTBUTEIBHBIX YHCEN, YMEHHUE
WCIIOJIh30BaTh TMPHU3HAKU JIETUMOCTH, HAMMEHBIINN OOIIMK JeIuTeNlhb W HauMeHbIee 00IIee KpaTHOe, alrOpUTM
EBknnpaa mnpu pemeHur 3a4ad; 3HAKOMCTBO C PA3IMYHBIMU IO3UIIMOHHBIMA CHCTEMAMH CUMCJIEHHUS; YMEHUE
BBITIOJIHATH BBIYUCIICHNE 3HAYCHUI U IPeoOpa3oBaHus BhIPAXKEHHUM CO CTENEHAMHU U JiorapudpmMamu, npeoOpazoBaHus

IpOOHO-pAllMOHATILHBIX BBIPAKEHHI; yYMEHHE OIEpPHpPOBATh MOHATHSAMU: TOCIEIOBATEILHOCTh, apH(MeTHuecKas




nmporpeccus, recoMeTpuicCKkas mporpeccusd, OCCKOHCUYHO Y6BIBaIOH_IaSI reoMETpHUICCKasa NporpecCusa;, yMCHUC 3a1aBaTb
MMOCJICA0OBATCIIBHOCTH, B TOM 4YHCJIC C IIOMOIIBIO PEKYPPCHTHBIX (bopMyn, YMCHHUE OICpUPOBATh IIOHATUAMMU:
KOMIIJICKCHOC 4HUCJIO, COHpSI)KéHHBIG KOMIUJICKCHBIC YHCJia, MOAYJIb U apryMCHT KOMIIJICKCHOI'O YUCJIA, (1)opMa 3aIlIucu
KOMIIJICKCHBIX  YHCECI (FeOMeTpI/ILIeCKaH, TPUTOHOMCTPHUYCCKAd U aJIre6paI/Iqec1<a>1); YMETb  IIPOU3BOAUTH
apI/I(l)MCTI/ILIeCKI/IC JEHUCTBHUSA C KOMILICKCHBIMU qucjiaMu; NpUBOAWUTL NPUMEPHLI UCITIOJIB30BAHHUA KOMIIJICKCHBIX YUCEII;

OIICPHUPOBATD INOHATUAMU: MaTpuUIlla 2X2u 3><3, OIIpCACIINTCIIb MAaTPUILIbI, FeOMCTpI/I‘ICCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue  omepupoBaTh  MOHATUSMU:  pAlMOHAJbHBIE,  HPPALMOHAIBHBIE,  I[OKa3aTeJIbHbIE,  CTEIECHHBIE,
JorapupmMHUEcKue, TPUrOHOMETPUUECKUE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHE OIIEpUPOBATh MOHATHIMU:
TOKJIECTBO, TOXKIECTBEHHOE IIpeoOpa3oBaHUE, YpAaBHEHME, HEPAaBEHCTBO, CHUCTEMa YpaBHEHUI M HEPABEHCTB,
PaBHOCHJIBHOCTh YpaBHEHUH, HEPABEHCTB U CUCTEM; YMEHME pelllaTh YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TIOMOIIIBIO
pPa3IUYHBIX NPUEMOB; pELIaTh ypPaBHEHUS, HEPABEHCTBA M CHCTEMbl C [apaMeTpOM; INPUMEHSTh YpaBHEHUS,
HEPaBEHCTBA, UX CHUCTEMBI JJIS PelICHHUs] MaTeMaTHUECKUX 33/1a4 U 3aJ1a4 U3 pa3IMYHbIX 00JIaCTel HayKH U peabHON

KHU3HU

YMeHue onepupoBaTh NOHATUAMM: (YHKIUS, YETHOCTh (PYHKIMM, NEPUOJAUYHOCTh (PYHKIMHM, OrPaHUYEHHOCTh
(GYHKLIUH, MOHOTOHHOCTb (YHKLHH, IKCTpeMyM (yHKIUM, HauOojblllee M HaUMEHblIee 3HaueHHs (YHKLIUU Ha
MPOMEXKYTKE, HEempepblBHAsT (PYHKIMS, acUMOTOTHI rpaduka (QyHKIMH, TepBas U BTOpas MPOW3BOJHAs (YHKIUH,
reOMEeTPUYECKU M (PU3NUECKUI CMBICT MPOU3BOIHON, TIepBOOOpa3Hasi, ONpeAeaEHHbI UHTErpall; yMEHHE HaXOIUTh
aCUMNTOTHI Tpaduka QYHKIMH;, YMEHHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, POU3BEIEHUS, YACTHOTO U KOMITO3UIIUU
(GyHKLIUH, HAXOJUTh ypaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIMH;, YMEHHE HaXOIUTh MPOU3BOJHbIE 3JIEMEHTAPHBIX
GyHKIMI; yMEHHE UCIOIb30BaTh MIPOU3BOIHYIO Ui HCCIeA0BaHUs (YHKINI, HAXOIUTh HAaUOOIbIINE U HAUMEHbIINE
3HaYeHUs (QYHKIMNA; CTPOUTH TpaUKH MHOTOWIEHOB C MCIIOJIb30BAaHHEM ammapara MaTeMaTHYeCKOro aHalln3a;
OPUMEHATh TNPOU3BOAHYIO JJISI HAXOXKAECHUS HAWIYYIIEro PpEIIeHUs B NPUKIAAHBIX, B TOM YHUCIIE COLUAJIBHO-

HKOHOMHUYECKUX U (PU3MUYECKHUX 3a/lauax; HaXOAUTh IUIOMAAN U 00BEMBI (UTYpP C MOMOIIBIO MHTErpaa; MpPUBOAUTH




IPUMEPbI MATEMAaTHYECKOTO MOICTHPOBAHUS C TOMOIIBIO TU(GEpeHINaTbHBIX YPaBHEHUN

VYMeHHe oOmepupoBaTh MOHATUSAMH: Tpaduk GyHKIUM, oOpaTHas (yHKUIMS, KOMIO3MLUS (QYHKIWH, JIHHEHHAS
dyHKkuus, KBagpatuyHas (yHKIWS, panuoHadbHas (YHKIHSA, CTENCHHAs (YHKIUS, TPUTOHOMETpUYECKHE (YHKIIUH,
oOpaTHbIE TPUTOHOMETPHUYECKHE (PYHKIMHU, TOKa3aTelbHas U Jorapupmudeckas QyHKINN; YMEHHE CTPOUTH IpaduKu
W3Yy4EHHBIX (YHKUUH, BBHINOJIHATH IMpeoOpa3oBaHusi rpadukoB (QYHKIHMHA, HCIIONB30BaTh TpaduKd JUISI U3yYCHHS
IPOLIECCOB M 3aBHCUMOCTEH, NPH PEIICHUU 33Ja4 W3 IPYruxX y4eOHBIX MPEIMETOB W 3ahad M3 peabHOM KU3HH;
BBIpa)KaTh (OPMYIIaAMHU 3aBUCUMOCTH MEXy BEITMYNHAMHE; HCIIOJIB30BaTh CBOMCTBA M rpaduku QYHKIMIA U1 peIIeHUs
ypaBHEHU, HEPaBEHCTB M 33/1a4 C MapaMeTpaMu; M300pa)kaTb Ha KOOPAWHATHOW IJIOCKOCTH MHOXKECTBA PEIICHHUN

YpaBHEHUM, HEPABEHCTB U UX CUCTEM

YMmenune peiaTh TEKCTOBBIC 3a/la4M Pa3HBIX TUIIOB (B TOM YHCJIC Ha NPOUCHTHI, JOJU U 4aCTHU, Ha JIBUIKCHHC, pa60Ty,
CTOUMOCTb TOBApOB W YCIYI, HAJOru, 3aJadyud U3 obractu YIIpaBJICHUA JIMYHBIMHA H CEMEMHBIMU (bI/IHchaMI/I);
COCTAaBJIATh BBIPAKCHHA, YPAaBHCHUS, HCPABCHCTBA U HUX CHUCTEMBI 110 YCIOBUIO 3aJJadd, UCCICAOBATH ITOJYUCHHOC
pemieHue U OUCHUBATH HpaB,ZLOHO,I[O6HOCTB pe3yJIbTaTOB;, YMCHUC MOACIUPOBATL PCAJIBHBIC CUTYyAllUHM Ha SA3BIKC
MAaTCMAaTUKH,; COCTABJIATHL BBIPAKCHUA, YPABHCHHA, HCPABCHCTBA U UX CHCTCMBI IO YCJIOBHUIO 3aaa4u, HUCCIICAOBATH

MMOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allrapara anre6pbl, HHTCPNPETUPOBATH HOJ'Iy‘ICHHBIﬁ pe3yiabTar

YMenue OIICpHUPOBATH IMOHATHAMU: CPCIAHCC apI/I(i)MGTI/I‘-IeCKOC, MEHaHa, HauOOJbIIee U HAaUMEHbBIIICE 3HA4YCHUA,
pasMax, aOucCrepCusda, CTaHAAPTHOC OTKIOHCHHE YHCIIOBOI'O Ha6opa; YMCHHUEC M3BJICKATb, HWHTCPIIPETUPOBATH
I/IH(I)OpMaI_II/IIO, NpEACTAaBJICHHYIO B Ta6m/1uax, Ha JauarpamMmax, I‘pa(bI/IKaX, OTpaXarouyro CBOMCTBa PCAIBHBIX
IMponeccoB n SIBHeHI/Iﬁ; MMpEaACTaBIATH I/IH(i)OpMaHI/IIO C ITIOMOIIIBIO Ta6J'II/III H JuarpaMm; HCCJICI0BATb CTATUCTUYCCKUC
JaHHBIC, B TOM YHCJIC C MPUMCHCHUCM rpa(bnqecm/lx MCTOHOB M 3JICKTPOHHBIX CPCICTB, Fpa(bI/I‘leCKI/I HCCICI0BATh

COBMECTHBIE HAOJIIOICHHSI C TIOMOIIBIO TUAarpaMM PACCEMBAaHUS M JIMHEMHON PErpeccuu

YMeHre omnepupoBaTh MOHATHUSMH: CIAyYalHBIH OIBIT U CIy4allHOE COOBITHE, BEPOSITHOCTH CIYyYalHOTO COOBITHS;

YMCHHUC BBIUUCIIATH BCPOATHOCTH C HCIOJIB30BAHUCM I‘pa(pI/I‘-IGCI(I/IX MCTOHOB; MNPUMCHATH (bOpMyHBI CJIOKCHHUA H
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YMHOXXEHHUSI BEPOSTHOCTEH, (OpMylTy MOTHOW BeposTHOCTH, (opmyny bepHymin, komOuHaTtopHbie (GaKThl U
(GOopMyIIBI; OLIEHMBATh BEPOSTHOCTU PEAIBHBIX COOBITHI; yMEHHE ONEpUPOBATh MOHATHAMH: CIy4aiiHas BEIWYMHA,
pacnpesielieHle BEpOSTHOCTEH, MaTeMaTH4ecKoe OXHIAHUE, AUCIEpPCUs U CTaHJApTHOE OTKJIOHEHHUE CIIydalHOMN
BEJINYMHBI, (QYHKIIUH PACTIpeIeNICHUs U TNIOTHOCTH PaBHOMEPHOTO, OKA3aTeIbHOTO U HOPMAJIBHOTO paclpeesICHNN;
YMEHHUE HCIIOJIb30BaTh CBOWCTBA M3YUYCHHBIX PACIPENCIICHUN sl pelIeHus 3a7ad; 3HAKOMCTBO C TOHSATHSMH: 3aKOH
OOJIBIINX YHCEN, METO/bI BHIOOPOYHBIX MCCICJOBAHHI; YMEHHE MPUBOIUTH MPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINX
Yrces B MPUPOJHBIX M OOIIECTBEHHBIX SBJICHUSAX; YMEHUE ONEPUPOBATH MOHATHIMH: COUETAHUE, TIEPECTaHOBKA, YHCIIO
COYETaHU, YHCIIO MEePEeCTaHOBOK; OMHOM HBIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (DAKTHI M PACCYKICHUS IS
peuIeHusl 3a/a4; OLCHUBATh BEPOSTHOCTH pEAIBHBIX COOBITHI; COCTaBIATh BEPOATHOCTHYIO MOJAEIb H

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBaTh MOHIATHIMU: TOUYKA, IPSIMasi, MJIOCKOCTh, IPOCTPAHCTBO, OTPE3OK, JIy4, BEIMUUHA YIia, INTOCKUI
yroJl, ABYIPaHHBIA YroJ, TPEXIPaHHBIN yrojl, CKpEeIUBAIOIIHUECs MpsIMble, NapalielbHOCTh U MEPIEeHAUKYISIPHOCTD
IOPSIMBIX M IUIOCKOCTEH, YroJl MEXIYy NPSMBIMH, YrOJd MEXIy NPSAMON U IUIOCKOCTBIO, YOl MEXAY IUIOCKOCTSIMH,
paccTosiHue OT TOYKH A0 IUIOCKOCTH, PAacCTOSHHUE MEXAY HPSIMBIMU, PACCTOSHUE MEXIY IUIOCKOCTSAMM; YMEHHUE
UCIIOJIb30BaTh IMPHU PEIIEHUU 3aJad H3yuyeHHble ()aKThl U TEOPEMbl IUIAHUMETPUM; YMEHHUE OLEHHBATh pa3Mepbl
00BEKTOB OKPY’KAIOLIET0 MUPA; CTPOUTh MaTeMaTHUYECKUE MO C TIOMOIIbI0 TEOMETPHUECKUX MOHATUN U BEIUYHH,

pe€uiaTh CBA3aHHBIC C HUMH IMTPAKTUYCCKHUE 3a/1a4n

YMeHue onepupoBaTh MOHATHIAMHU: IUIOIMAAL GUTYPbI, 00BEM (UTYpBl, MHOTOIPAaHHUK, IPABUJIBHBIM MHOTOIPAaHHUK,
ceueHre MHOTOrpaHHMKa, KyO, mapaijienenunes, npusMa, nupaMmuaa, Gurypa u rnoBepXHOCTh BPAILICHUS, LUIUHID,
KOHYcC, 11ap, cdepa, mionanb chepsl, mionaab MOBEPXHOCTH MUPaMUIbIL, TPU3MbI, KOHYCa, HUIUHApA, 00bEM KyOa,
IPSAMOYTOJIBHOTO IMapajuleliClUIlela, NUpaMubl, IPU3MbI, LWIMHIpPA, KOHYyca, IIapa, pa3BEPTKa IIOBEPXHOCTH,
CeueHMs] KOHyca U IWINHApPA, NapaulelbHble OCH MM OCHOBAaHUIO, CEYEHHE IIapa, MIOCKOCTh, KAacaroIasics cQepsl,

WIMH/PA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE MHOTOTPaHHUKA, U300pakaTh MHOTOIPAaHHHUKH, (PUTYPHI U MOBEPXHOCTH




BpallleHUsl, MX CEYEHHUs, B TOM UHUCIE C IOMOIUBIO DBJIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHITh CBOMCTBA
reOMEeTPUUECKUX (UTYpP, CAMOCTOSATENBHO (HOPMYIHPOBATh OIMpPEeICHHs] U3ydaeMbIX (UTYp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M TMpHU3HAKAX TIEOMETpUYECKHX (uryp, OOOCHOBBIBATH WM ONpPOBEPraTb HX; yMEHHE IPOBOJHUTH

KJ'IaCCI/I(bI/IKaI_[I/IIO (bHpr 110 pa3/IMYHbIM IIPHU3HAKAM, BBIIIOJIIHATD H606XOI[I/IMBIG JOIOJTHUTECIIBHBIC ITIOCTPOCHUA

11

YMeHue onepupoBaTh NOHATUAMU: JBUKEHUE B IIPOCTPAHCTBE, MAPAUIEIIBHBIN IEPEHOC, CHMMETPHSI Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, NpeodpazoBaHue M000us, 110100HbIe (GUTYpBl; YMEHUE PAclO3HABaTh paBHbIEC U MO00HBIE
¢Gurypsl, B TOM YUCIIE€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYpE; UCIIOIb30BaTh TEOMETPUUYECKNE OTHOIICHUS NIPU PELICHUH
3aJjay; HaXOAWUTh I'€OMETPHUYECKHE BEIWYMHBI (JUIMHA, yroj, MJouajib, o0bEM) HpU pELIeHUM 3aJad M3 APYrux
y4€OHBIX MPEJIMETOB U U3 PEAIbHOM XKU3HU; YMEHUE BBIYUCIIATh FEOMETPUUECKHUE BEIIMYMHBI (JUIMHA, YO, IUIOIIA/b,
00BEM, IIOLIA/lb TTOBEPXHOCTH), UCIIONbB3YsI M3yUYeHHbIE (POPMYJIBI U METOJbl, B TOM YHUCIIE: IUIOMIA/b ITOBEPXHOCTH
MUPaMU/Ibl, IPU3MBbI, KOHYCa, HIWIMHIPA, 01k cQeprl; 00bEM KyOa, IPSIMOYTOJIBHOTO MapajuleNenueaa, MipaMuIsl,

NPU3MBI, HWINHPA, KOHYCA, I1apa; YMEHUE HaXOAUTh OTHOILIIEHHE 00BEMOB MOJIOOHBIX (UTYD

12

13

YMeHne onepupoBaTh MOHATUSAMHU: NPSIMOYTOJIbHAs CHCTEMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHHME BEKTOpAa Ha 4YHUCIIO, pAa3JIOKEHHWE BeKTopa Mo 0a3ucy, CKaJspHOe
MIPOU3BEJICHNE, BEKTOPHOE TMPOM3BEICHHUE, YIroJl MEXKIy BEKTOpaMHU; YMEHHUE MCHOJb30BaTh BEKTOPHBIM U

KOOpHHHaTHBIfI MCTOI IJIA pCIICHUSA TCOMETPUUCCKHUX 3a/lad U 3aaa4 APYyrux y‘-Ie6HI)IX IpeaAMETOB

YMeHue BbIOMpaTh MOAXOMALINI METON JUIsl pelleHUs 3a/Jayd; MOHMMaHHE 3HAYMMOCTH MaTeMaTHKU B U3Yy4YEHUU
NPUPOJHBIX U OOLIECTBEHHBIX MPOLIECCOB M SIBICHHM; YMEHHME paclio3HaBaTh NMPOSBICHHE 3aKOHOB MAaTeMaTUKU B
HCKYCCTBE, YMEHHME IPUBOJUTH IPUMEPHl MATEMATHYECKUX OTKPBITUHA POCCUHCKOM M MHUPOBOM MaTeMaTH4ECKOM

HayK{



IHHEPEYEHD 3JIEMEHTOB COIAEPKXAHUWS, IIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BEIYUCITICHUS
11 Harypanphsle u nesnple yncna. [Ipu3Haku 1eIMMOCTH IETbIX YHUCel
1.2 PanmonanbHeie uncna. OOBIKHOBEHHBIE U AECATHYHBIE APOOH, TIPOLICHTHI, OECKOHEYHBIE IEPUOMYECKHE IpooH
1.3 Apudmernuecknii KOpeHb HaTypalbHOH cTerneHu. J{eiicTBUS ¢ apuMEeTHUSCKIMU KOPHIMH HATYPAIbHOW CTEIICHU
14 Creniens ¢ nenbM nokasareneM. CTereHb ¢ paloOHaIbHBIM IToKa3areneM. CBOHCTBA CTENIEHU
1.5 CuHyc, KOCHHYC U TaHT'€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apDKTaHI€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTAPH(PMBI
17 JleficTBUTENbHBIC YKCIa. ApHU(PMETHYSCKHE OIEpaluu C JACUCTBUTENLHBIMH YHCiIaMH. [IpuOMmKEHHbIC BBIYHMCICHHS, TpaBHIIa
' OKPYTJICHUS, IPUKUIKA U OIICHKA Pe3yJIbTaTa BEIYUCICHUIN
1.8 [IpeobpazoBaHue BhIPaKEHUI
1.9 KomriekcHbie yncina
2 VpaBHEHHUS M HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPaBHEHUS
2.2 HppainnoHansHble YpaBHEHHSI
2.3 TpuronomeTpuueckre ypaBHEHHS
2.4 [TokazaTenbHbIe U TOTapH(PMUIECKUE YPAaBHEHHS
2.5 Llenbie 1 APOOHO-pALIMOHANIEHBIC HEPABESHCTBA

2.6 HpparuoHanbHble HEPaBEHCTBA




2.7

[Toka3zaTenbHbIE U JOrapuPMHUECKUE HEPABEHCTBA

2.8 TpuronomeTpuueckre HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 VYpaBHEeHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTeab MaTpULIbI
3 OyHKIMY U TpaQuKH

31 Oyukuus, crnocodbl 3amaHus ¢yHkuuu. ['padux Gynkumu. B3aummao oOparHble QyHkuuu. YETHbIE W HEUETHBIE (DYHKUHUU.
' [lepuonnueckue GyHKIUU

3.9 OOnacte ompenesneHuss U MHOXKeCTBO 3HadeHMH QyHkuuu. Hymu dynxouu. IlpomexyTku 3HakomocTtossHCTBA. IIpoMexyTku
' MOHOTOHHOCTH (pyHKIIH. MakCUMyMbl 1 MUHUMYMBI GyHKIMU. Hanbomnpiiee 1 HanMeHbIIee 3HaueHue (PYHKIIMH HA TIPOMEKYTKE

3.3 CrenenHast pyHKIUS C HATYPaJIbHBIM H LENbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0if cTeneHn

3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku

3.5 IMoka3zarensHas u jorapudmirdeckas QyHKIHH, UX CBOMCTBA U rpaduku

3.6 Touku paspsiBa. AcumnToTsl rpadukoB GyHKiui. CBoiCTBa PYHKIINA, HEIPEPHIBHBIX HAa OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33JaHUS TIOCIIEJOBATEIbHOCTEH

3.8 Apudmernueckas 1 reomeTpuueckas mporpeccu. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTremMaTiueckoro aHaimsa

4.1 [TpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (YHKIUN

42 [IpuMeHeHHe NPOU3BOJHOM K HCCIEIOBaHMIO (YHKIMH Ha MOHOTOHHOCTh M JKCTpeMyMbl. HaxoxaeHue HamOOnbLIero u
' HAaMMEHBIIETO 3HAYCHUsT PYHKIIUU Ha OTPE3Ke

4.3 IlepBooOpasnas. Murerpain




MHuoecTBa U JIOTHKa

51 MHoOkecTBO, onepalu HaJ MHOXKecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombOuHnatopuka
7 eomerpust
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMbIe ¥ TJIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIllEeHUS
7.5 KoopanHaTsl ¥ BEKTOPEI




