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HHOACHUTEJBHAA 3AIINCKA

Pabouas nporpamMma yueO6HOTO Kypca «I'eomeTpusi» 6a30Boro ypoBHs s ooydatromuxcs 10 —11
KJIacCOB pa3paboraHa Ha ocHOBe DenepaabHOro rocy1apcTBEHHOr0 00pa30BaTEILHOTO
CTaHJapTa CpeIHEro 001ero oopa3zoBanus, ¢ yuéTOM COBPEMEHHBIX MUPOBBIX TPEOOBaHMIA,
NPEIBSBISEMBIX K MATEMATHIECKOMY 00pa30BaHUIO, U TPAJAUIIUI POCCUIICKOTO 00pa30BaHMUS.
Peanu3zanus nporpaMmmbl o0ecrieYrBaeT OBJIaICHUE KITFOUYSBBIMI KOMIIETCHIIUSMH,
COCTaBIISIOLTUMU OCHOBY JUISI CAMOPA3BUTHS H HEITPEPHIBHOTO 00pa30BaHUs, IETTOCTHOCTh

OOIIEKYJIbTYPHOTO, INYHOCTHOTO U IIO3HABATEJILHOTO Pa3BUTHSI IMYHOCTH 00YYarOLIUXCS.
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh yueOHOTO Kypca reOMETPHH Ha YPOBHE CPEIHEro 001ero oopazoBanus 00ycIoBIeHA
IPAKTUYECKON 3HAYMMOCTBIO METAIPEAMETHBIX U IIPEIMETHBIX PE3YyIbTaTOB O0yUEHUs
T€OMETPUH B HAIPABICHUHU JIMYHOCTHOTO PA3BUTHsI 00y4aroMIMXCst, POPMUPOBAHUS
(GYHKIIMOHATIBHOM MaTeMaTH4eCKON TPaMOTHOCTH, H3Y4EHHS APYTHX YUCOHBIX TUCIUILIIHH.
Pa3sutne y 06yqa101111/1x<:ﬂ IMpaBHUJIbHBIX HpeI[CTaBJIGHI/If/'I O CYHIHOCTH U MPOUCXOKACHHUN
TeOMETPUYECKUX a0CTPAKIMiA, COOTHOIIEHHH PEATHLHOTO M UCaTBHOT0, XapaKTePe OTPAKEHHS
MaTeMaTU4eCKON HayKOH SIBICHUH M IPOLIECCOB PEaTbHOTO MHpa, MECTE TEOMETPHUHU B CUCTEME
HayK M POJIM MaTeMaTHYECKOTO MOJICTUPOBAHUS B HAYYHOM ITIO3HAHUU U B TIPAKTHKE
CHOCcOOCTBYeT (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS YUAIIHXCS, a TAK)KE Ka4eCTB

MBIIIJIICHHA, HCO6XO,[[I/IMBIX IJIg afanTaliui B COBpEMCHHOM O6H_ICCTBC.

I'eomerpust ABIsETCA OJHUM U3 0a30BBIX IPEIMETOB HA YPOBHE CPEAHEr0 00IIero o0pa3oBaHus,
TaK Kak o0ecreynBaeT BO3MOKHOCTh U3YUEHUs KaK AUCLUIUINH €CTECTBEHHO-HAYyYHOMH

HaIIPaBJIECHHOCTH, TaK U TYMaHUTapPHOM.

Jlorngeckoe MBIIIJICHHUC, @opMpreMoe IIpHU N3y4YCHUU O6y‘IaIOIJ_II/IMI/IC}I MMOHATUUHEBIX OCHOB
TCOMETPHUU U TOCTPOCHUHU LCITIOYKHU JIOTHICCKUX yTBep)KI[eHI/Iﬁ B XOI€ PCIICHU A
TCOMETPHUICCKUX 3aad, YMCHHUEC BbIABUI'aTh U OIMMPOBEPraTh TUIOTE3bI HEIOCPECACTBCHHO
HCIIOJIB3YIOTCA IIPpH PECIICHNH 3aJa4 €CCTCCTBCHHO-HAYYHOI'O [IUKJIA, B YaCTHOCTHU M3 KypcCa

bu3uku.

YMeHne OpHeHTUPOBAThCS B IPOCTPAHCTBE UT'PAET CYIIECTBEHHYIO POJIb BO BCEX 001acTAX
NesITeIbHOCTH YenoBeka. OpueHTalus 4eaoBeKa BO BpeMEHHU U IIPOCTPAHCTBE — HEOOXO0UMOe
YCIIOBHE €T0 COLIMAIBHOIO OBITHS, JOPMA OTPAKEHHS OKPYKAOLIETO MUPA, YCIOBUE YCIIELTHOIO
MO3HAHMS U aKTUBHOI'O ITpeoOpazoBaHus AeiicTBurenbHocTU. OniepupoBaHue

MMPOCTPAHCTBCHHBIMU 06p8.33.MI/I O6’BCIII/IHHCT Pa3HbIC BUbL yqe6H0171 u prI[OBOﬁ ACATCIIBHOCTH,



ABIISIETCS. OTHUM U3 IPO(ECCHOHATIBLHO BaKHBIX Ka4eCTB, TO3TOMY aKTyaslbHa 3a/1a4ya
dbopMUPOBaHUS Y 00YUAIOIIMXCS IPOCTPAHCTBEHHOTO MBIIIICHUS KaK PA3HOBUIHOCTH
00pa3HOro MBIIUIEHUS — CYIIECTBEHHOI0 KOMIIOHEHTA B MOJTOTOBKE K MPAKTUYECKON

ACATCIIBHOCTH 110 MHOTYUM HAIIPpABJICHUAM.

Lesb ocBoeHMS TpOTpamMMBbl yaeOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM ypOBHE O0OyUYCHHS —
0011e00pa3oBaTeIbHOE U OOIIEKYILTYPHOE Pa3BUTHE 00yUYaAOIIUXCS Yyepe3 o0ecreueHre
BO3MOXKHOCTH MPUOOPETEHUS U UCTIONB30BAHUS CHCTEMAaTHIECKIUX TEOMETPHUSCKIX 3HAHUN U
JIEeNCTBUH, crienu(UIHBIX T€OMETPUH, BO3MOXXHOCTH YCIIEITHOTO IPOAOKCHUS 00pa30BaHUs 110

CIICHHUAJIBHOCTAM, HC CBA3AHHBIM C IPUKJIAAHBIM UCIIOJIB30BAHUCM I'COMCTPHHU.

[Tporpamma o reomerpruu Ha 0a30BOM YpPOBHE MpeIHA3HAYCHA JIJISl 00YYaIOIIUXCSl CPETHEH
IIKOJIbI, HE CIIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYAHCHUH HA YPOBHE OCHOBHOTO OOIIETO
obpa3oBanus. Takum 006pa3zom, oOyJarommecs Ha 6a30BOM yPOBHE JIOJDKHBI OCBOUTH 00IITHE
MAaTCMaTUYCCKHUEC YMCHUS, CBA3AHHBIC CO CHGIII/I(l)PIKOfI reoMCTprUU U HGO6X0[[I/IMI)IC 151 JKU3HU B
COBpeMEHHOM obmiecTBe. Kpome 3Toro, OHM HMEIOT BO3MOKHOCTD U3YYUTh TEOMETPHIO OoIiee
ri1yOOKO, €CITM B JAJIbHEHIIIEM BOSHUKHET HEOOXOJUMOCTh B TCOMETPHUCCKUX 3HAHUSX B

po(hecCuOHATILHON e TENbHOCTH.

JlocTHKeHHe LeJIi OCBOCHHUS IPOTrpaMMbl 00€CIIEUNBAETCS PELLIEHHEM COOTBETCTBYIOIIMX 3a/1a4.
[TproputeTHBIMH 3a/1a4aMH OCBOeHUsI Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11

KJ1acCax sABJIAIOTCA:

e (opmupoBaHHEe NpeACTABICHUS O TEOMETPUN KaK YaCTH MUPOBOU KYJIbTYpPBI U

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (opMHpOBaHUE MPEACTABICHHUS O MHOTOTPAaHHUKAX U TEJIaX BPAIICHUS KaK O
BAKHEMIIMX MAaTEMaTHYECKUX MOJIEISAX, ITO3BOJISIIOIINUX ONMCHIBATh U U3Y4YaTh pa3HbIE

SBJICHUSI OKPY>KAIOILIET0 MUPA;

o (I)OpMI/IpOBaHI/IC YMCHHUS pacCliO3HaBaTh Ha YCPTECI)KAX, MOACIIAX U B PCAJIbHOM MHUPC

MHOT'OTPpaHHUKHA U TECJIa BPAILICHUS,

® OBJIaACHUC MCTOJaMH PCIICHUA 3a/1a41 Ha ITOCTPOCHU Ha I/I306pa)KCHI/I}IX

POCTPAHCTBEHHBIX (DUTYD;

o (1)OpMI/Ip0BaHI/Ie YMCHUA ONIEPpHUPOBATHE OCHOBHBIMH ITOHATUSAMUA O MHOT'OT'PaHHHUKAX U

TCJIaX BpalllCHUA U UX OCHOBHBIMU CBOﬁCTBaMH;



e OBJIAJICHUE AITOPUTMAMH PEIlIeHUs] OCHOBHBIX THIIOB 3a/1a4; (OPMUpPOBAHUE YMEHUS
MIPOBOJIUTH HECTIOKHBIE JOKA3aTEIbHbBIE PACCYXKIACHUS B X0J1€ PEIICHUS

CTEPCOMETPHUICCKUX 3adaY U 3a1a4 C IIPAKTHUYCCKUM COACPIKAHUEM,

e pa3BUTHE UHTEIUICKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH 00yJaroImuxcs,

MMO3HaBaTEIILHOM AKTHUBHOCTH, UCCJICAOBATCIbCKUX YMCHHﬁ, KPUTHUYHOCTH MBIIIJICHUSA

e (opmupoBanue QPyHKIIMOHAIBHON rPaMOTHOCTH, PENIEBAHTHON F€OMETPUH: YMEHHE
pacro3HaBaTh MPOSIBIICHUS TEOMETPUUYECKUX MOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
pealIbHBIX KU3HEHHBIX CUTYAIUSIX U IPU U3YUECHUHU JPYTUX Y4eOHBIX TPEIMETOB,
MIPOSIBIICHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH, (hOPMYIIMPOBATh WX HA S3BIKE
TEOMETPUH U CO3/1aBATh T€OMETPUUECKUE MOJICIH, TPUMEHSIThH OCBOCHHBIN
reOMEeTPUUYECKUN anmnapar AJis PeleHus] IPaKTUKO-OpUEeHTUPOBAHHBIX 3a/1a4,

HHTCPIPECTUPOBATL U OLCHUBATDH IMOJTYYCHHBIC PC3YJIbTAThbI.

OTIUYUTEIBHOW 0COOCHHOCTHIO MPOTPAMMBI SIBJISICTCS BKIIFOUEHUE B KYPC CTEPEOMETPUH B
Ha4daJi€ €ro u3y4YcHusd 3a7ad, pClIaCMbIX Ha YPOBHC MHTYUTUBHOI'O ITIO3HAHUSA, U OHpeI[eJIéHHI)IM
00pa3oM opranu3oBaHHas padoTa Hal HUMH, 9TO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U
POCTPAHCTBEHHOT'O MBIIUICHHSI, CTUMYJIUPYET MIPOTCKAHHE HHTYHUTUBHBIX TPOIIECCOB,

MOTHUBHPYET K JAIbHEUIIEMY U3YUECHUIO IIPEAMETA.

[Ipennoyrenue oTAaETCS HATISAAHO-KOHCTPYKTUBHOMY METO/Y O0Y4€HHs, TO €CTh
TEOPETUYECKHE 3HAHHSI UMEIOT B CBOEM OCHOBE YyBCTBEHHOCTD IIPEIMETHO-ITPAKTUYECKON
JesITeNIbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MPEICTABICHUM Yy yJallluxcsl B Kypce
CTEpEOMETPUH IPOBOAUTCS 3a CUET pPELIeHUs 3ajad Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha ONlepUpOBaHME NPOCTPaHCTBEHHBIMU oOpa3amu. Co3naHue o0pasa IpOBOJUTCS C
OTIOPOi1 Ha HAIJITHOCTh, @ ONIEPUPOBaHKE 00Pa30M — B YCIOBUSAX OTBJICYEHHUS OT HATJISTHOCTH,

MBICJIICHHOT'O U3MCHCHUS €0 UCXOAHOT'0 COACPIKAHUA.

OcHOBHBIE coziepkaTeNbHbIe JIMHUH Kypcea «l'eomerpum» B 10—11 kmaccax: « MHOrorpaHHUKW,
«IIpsiMble M IIIIOCKOCTH B IPOCTPaHCTBEY, «Tena Bpamenus», «BeKTopsl 1 KOOPAUHATHI B
npoctpaHcTse». DopMUpOBaHUE JIOTHYECKUX YMEHUM PacCIpenelIsieTCsl HE TOIBKO 10

CoJIepKaTEeNbHBIM JIUHUAM, HO U 10 roJjaM 0Oy4eHHsI Ha YPOBHE CPEIHETr0 00ero oopa3oBaHusl.

Coneprxanue o0pa3oBaHus, COOTBETCTBYIOIEE MPEIMETHBIM pe3yabTaTaM OCBOCHHUS pabodeit
IPOTPaMMBI, PacIpeeIEHHBIM 110 T0/1aM 00Y4YeHUsl, CTPYKTYPHUPOBAHO TaKMM 00pa3oM, 4TOOBI
OBJIaJICHNE T€OMETPHUUYECKIUMHU MOHATHUSAMHU M HaBBIKAMHU OCYILIECTBIISUIOCH TIOCTIEI0BATENBHO U

MMOCTYMareJIbHO, C CO6J'HO)ICHI/ICM IMpuHIUIIa MPECMCTBEHHOCTH, 9TOOBI HOBBIE 3HAHHMS



BKJIIOUYAJIMChH B OOIIYIO CUCTEMY I'€OMETPHUUECKHUX MPEICTABICHUI 00y4alomuXCsl, paclupsis U

yrayOusis e€, o0pa3ys MpOYHbIe MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenune reomerpun orBogutcs 1 yac B Heaenmto B 10 kiacce u 1 yac B Hepemto B 11 knacce,

BCETO 3a J1Ba rojia 00y4eHus - 63 yuyeOHBIX yaca.

[Iporpamma peanusyercs B 2025 - 2027 ronax.

. KoanuectBo yacos
Y4eOHslii roj

10 ximacc 11 xiacc

2025/2026 33

2026/2027 30

HNudpopmanus o NpoMe;KYTOYHOM aTTeCTAllUN

[TpomMexxyTouHast aTTecTalus OCYIIECTBISETCS C LIeIbI0 IPOBEPKHU CTETIEHU U Ka4eCTBa YCBOCHUS
MJIAaHUPYEMBIX PE3YJIbTATOB IO UTOTAM U3YYCHUSI TEMAaTHYECKUX MOIYJIEH U TPOBOUTCS B popMe
MUCHhMEHHBIX KOHTPOJBHBIX Pa0OT U YCTHBIX 3a4ETOB.

Texymuii KOHTPOJIb OCYIIECTBIISIIOTCS C EIBI0 MPOBEPKH CTEMEHU M KaYyeCTBa YCBOCHUS
MaTepuanga B XOJ€ ero M3yueHHus B CIeAYIOHMX (opmax: caMOCTOSITENbHbIE U MPOBEPOUYHBIC
paboTHI.

Texkymuii KOHTPOJIb U IPOMEXKYTOUHAS aTTECTAIMsl OCYIIECTBISIOTCS B COOTBETCTBUU C
«ITonoxxenreM 00 OCYIIECTBICHUM TEKYIIETO KOHTPOJS YCIEBAEMOCTH W IMPOMEXKYTOUHOH
arTectaiiuu  oOydaromuxcs, #ux (opmax, TNEpPUOAUYHOCTH U TIOPSAOKE MPOBEICHUS
MYHUITMIIATILHOTO aBTOHOMHOTO 00IIe00pa3oBaTeabHOTO yupexaeHus ropoga HosocuOupcka
«Jlumeit Ne 22 «Hanexna Cubupuy» (mporokon negarorundeckoro coera Nel ot 29.08.2023).

Nrorosas arrectanys pOBOJUTCS B COOTBETCTBUHU C 3aKOHOIATEIbCTBOM PD.

IIpomexyTounas arrecranus nmo marematruke B 10 kiacce

KoanugectBo
Ne Homep

. Ha3sBanue moayis 4acoB B
MOAYJIbHOH Y ypoka ITA
MOyJ1e

®opma ITA




MP Ne 1 [TapannenpsHOCTH OPSIMBIX U 8 g KonTponbHas
IIJIOCKOCTEH B IPOCTPAHCTBE paborta

MP Ne 2 [lepneHquKyISIPHOCTD
MPSIMBIX U IJIOCKOCTEN B 12 20 KonTponbHas
MIPOCTPAHCTBE. YTIIbI MEXKIY pabora
MPSIMBIMU U TUIOCKOCTSIMH.

MP Ne 3 Muororpanauku. O0bEM 9 29 KoHTposbHas
MHOTOTpaHHHKA. pabora

MP Ne 4 [ToBTOpeHUE, 0600IICHNE 1 4
CUCTEMaTHU3aIMs 3HAHUM.

IIpome:kyTouHas arTecTauus Mo marematuke B 11 kiacce

e KosmnuectBo Homep
Moy b Ho Hassanue moayis 4acoB B ypoka TTA ®opma ITA
MojyJie
MP Ne 1 Tena Bpamenus 9 9 Kontponbnas
pabora
MP Ne 2 O0BEMBI TEN 6 15 KonTposibHas
pabora

MP Ne 3 Bektopel u koopauHaThl B 7 27 KonTponsHas
MIPOCTPAHCTBE paboTta

MP Ne 4 [ToBTOpeHMe, 00OOIIEHHE H 3 28 KonTponbHas
CUCTEeMAaTH3alusl 3HAaHHH. paboTta

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsimble ¥ MJII0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE OHATHUSA cTepeoMeTpuu. Touka, mpsmas, II0CKOCTh, IpocTpaHcTBO. [loHsTHE 00

AKCUOMATHYCCKOM IMMOCTPOCHUHU CTCPCOMCTPUUN: aKCUOMBI CTCPCOMETPUHN U CIICACTBHUA U3 HUX.




B3aumHOe pacnonoxeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, TApAIIICIIbHBIE U
CKpeluBaroImuecs npsmslie. [lapamieabHOCTh IPSMBIX U INIOCKOCTEH B IIPOCTPAHCTBE:
IapaJuleIbHbIE NPSAMBIE B IPOCTPAHCTBE; MAPAJUICIIBHOCTD TPEX MPSMBIX; APaUICIBHOCTh
IIPSIMOYM U TNIOCKOCTH. YTJIbI C COHAIIPABJICHHBIMY CTOPOHAMM; YIOJ1 MEXKAY IIPSIMBIMU B
npocTtpaHcTse. [lapamieabHOCTh IIOCKOCTEN: TapalIeNIbHbIE INIOCKOCTH; CBOMCTBA
napajieNbHBIX MI0cKocTel. [IpocTeiiiie mpocTpaHCTBeHHBIE (PUTYPHI HA TNIOCKOCTH: TETPadIp,

Ky0, mapaJuiesienune; noCTpOCHUE CEUCHU.

[TeprieHAMKYASAPHOCTD MPAMOUN U NIIIOCKOCTH: MEPIIEHAUKYISPHBIE IPSAMBIE B IPOCTPAHCTBE,
MpsIMbIE MapaJuleNIbHbIE U EPIEHANKYIISIPHBIE K IIJIOCKOCTH, PU3HAK NEPIEHANKYIIPHOCTH
MPSIMOM M MJIOCKOCTH, TEOPEMA O MPAMON NMEPIEHIUKYIISIPHON IIJIOCKOCTH. YTJIbI B
MIPOCTPAHCTBE: YTrOJ MEXY NPSIMOM U INIOCKOCTBIO; IBYTPAHHBINA YIOJI, TUHEUHBIN YroJl
JIBYrpaHHOro yria. [lepneHaukyiisgp u HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH,
paccTosiHue OT IPSIMOM J0 TUIOCKOCTH, MTPOEKIHs (GUTYPBI HA TUIOCKOCTh. [lepneHIuKyIsIpHOCTD
IJIOCKOCTEN: MpU3HAK MEePIEHIUKYISIPHOCTH ABYX ITOocKocTel. Teopema o Tpéx

NEPIEHIUKYIIApax.
MHOrorpaHHUKHU

[loHsiTIE MHOTOIPAaHHUKA, OCHOBHBIE DJIEMEHTHl MHOTOI'PaHHHUKA, BBIITYKJIBIE M HEBBIITYKIIbIE
MHOTOTPaHHUKU; pa3BEPTKa MHOTOrpaHHUKa. [Ipru3ma: N-yroapHas npusma; rpaHd U OCHOBaHUS
MPU3MBL; IIpsIMasi U HAKJIOHHAs! PU3MbI; OOKOBask U TOJHAs TOBEPXHOCTH MPU3MBI.
[Tapanmnenenunen, NpsMOYTOJIBHBIN NapajliesIenuIe] 1 ero coiicrsa. [lupamuna: n-yronasHas
nupamuia, FpaHd ¥ OCHOBaHHME MUPaMU/Ibl; O0KOBas M MOJIHAS IOBEPXHOCTh MUPAMUJIBI;
IpaBWIbHAs U yceUEHHAs MUpaMuia. JIeMEHThI IPU3MbI U upamubl. [IpaBuibHbIe
MHOTOTPaHHUKU: TIOHATHE MPAaBUILHOTO MHOTOI'paHHUKA; IPABUJIbHAS IPU3Ma U MTPaBUJIbHAS
NUpaMu/Ia; IpaBUibHas TPEYroibHas NUpaMuia U MpaBUIbHBIN TeTpasap; KyO. [IpencraBnenue
0 NPaBUJIBHBIX MHOTOIPaHHUKAX: OKTA3P, AOAEKa’Ap U ukocasap. CedeHus Npu3Mbl U

nupaMmubl.

CI/IMMCTpI/ISI B IPOCTPAaHCTBC: CUMMCTPUA OTHOCUTCIIBHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DJIEMEHTHI

CUMMCTPUU B ITUpaAMUJIaX, MapaJuICICIUIICAaX, ITPABUJIBHBIX MHOT'OI'paHHUKAX.

Brruucienue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaronainu, yrisl. [lnomaas 60koBoi
MOBEPXHOCTHU Y TIOJTHON TTOBEPXHOCTHU MIPSAMOI MPU3MBI, IJIOIIAlb OCHOBAHUH, TEOpEMa O
OOKOBOI TTOBEPXHOCTH MPSMOM mpu3Msl. [1nomaas 00K0BOM MOBEPXHOCTH U IIOBEPXHOCTH
MPAaBUIIbHOM MUpaMUJIbI, TEOpeMa O MO yeceu€HHoM mupamuabl. [TousTie 06 00béMe.

O06BEM nupamMubl, MIPU3MBI.



[TonoOuebIe Tena B npocTpancTBe. COOTHOIICHUS MEXKTY TUIOMAIIMU MTOBEPXHOCTEH, 00bEMaMu

[MOJOOHBIX TEJL.

11 KJIACC
Tena BpaleHus

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroliye HUIHHIPHUYECKON TOBEPXHOCTH, OCh
LWIMHpUUYECKO noBepXHOCTH. LlnnuHap: ocHoBaHMs 1 O0KOBasi IOBEPXHOCTh, 00pa3yrolas u

OCh, ILIoIIaab OOKOBOI M MOJIHOM IIOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yrolme KOHUYECKOH MOBEPXHOCTH, OCh U BEpIINHA
KOHUYecKol moBepxHocTu. KoHyc: ocHOBaHME U BepIIMHA, 00pa3yollias U 0Ch; IJI0IAb
OOKOBOH U MOJHON MOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yIolue 1 BbICOTAa; OCHOBAHUS U

0OoKOBas IMOBCPXHOCTD.

Cdepa u map: ueHTp, paauyc, IuamMeTp; IIoIIalbp MoBepXHOCTH cdepbl. B3aumuoe

PpacCIIoJIOKCHUC c@epm H IIJIOCKOCTH, KaCcaTCJIbHasd IIJIOCKOCTDb K C(I)epe; miomanab C(i)epbl.
I/I306pa)KeHI/IC TCJI BpalllCHUS Ha IIJIOCKOCTH. PaSBépTKa HUJInHApA U KOHYCA.

KOM6I/IHaI_II/II/I TCJI BpalllCHUS 1 MHOTOT'PaAHHHUKOB. MHOFOFpaHHI/IK, OIIMCaHHBIA OKOJIO C(i)epLI;

cq)epa, BIIMCAHHAA B MHOT'OI'PAHHUK, WJINX TCJIO BpALlICHUS.

[Tonstue 06 06bEMe. OcHOBHBIE cBOHCTBA 00BEMOB Tel. Teopema 00 00bEMeE MPSAMOYTOIBHOTO

napajuiesenunena u cieAcTsus u3 He€. O0bEM HuIuHApa, KoHyca. O0bEM 11apa U III0IAlb

chepsl.

HOI[O6HLI€ TECJIa B IPOCTPAHCTBC. CooTHomIeHUS MCKAY ITUIOIAaAsIMU HOBerHOCTCﬁ, o0BEMaMu

OJIOOHBIX TEJI.

CeueHns HUJIIMHApPA (HapaJ'IJ'ICIIBHO U ICPHCHAUKYIISIPHO OCI/I), CCUCHUS KOHYCa (HapaJ'IJ'ICJ'ILHOC

OCHOBAHHIO U TIPOXO/ISIIIEE Yepe3 BEPIINHY), CEUCHHUS Iapa.
BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

BexTop Ha mockocTy U B npocTpaHcTBe. ClI0KEHNE U BBIYUUTAaHUE BEKTOPOB. Y MHOKEHUE
BEKTOpPa Ha yucio. PaznokeHne BekTopa o TpéM HEKOMILIaHApHBIM BekTopaMm. [IpaBuio
napajuienenunena. Pemenre 3agay, CBI3aHHBIX ¢ IPUMEHEHUEM IIPABUJI ACUCTBUN C BEKTOPaMHU.

IIpssMmoyronbHas cucteMa KOOpaAnHAT B pocTpancTse. Koopaunate! BexkTopa. [Ipocreiimme



3aJja4d B KOOpAUHATaX. YTOJ MeX1y BekTopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB.
Boruncnenue yriioB Mex 1y NpsIMbIMU U IUNIOCKOCTSIMHU. KoopinHATHO-BEKTOPHBIN METO IpU

PEIICHUN I'COMETPUUCCKHUX 3aiay.

IINTAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpeE3yIbTAaThl OCBOCHUA TPOTPAMMBI yqeGHoro mpeamMcCcTa «MartemaTuka»

XapaKTCPU3YIOTCH:
Fpamancxoe BOCIIMTaHHE:

c(OPMHPOBAHHOCTHIO TPAKIAHCKOH IMO3UIINH 00YYaIONIET0Csl KaK aKTUBHOTO M OTBETCTBEHHOTO
YIeHa POCCUIICKOro 00I1eCTBa, MPEACTABIEHUEM O MaTEMaTHUYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUSI PA3IMUHBIX CTPYKTYP, SIBJICHU, IPOLEAYpP FPaKAAHCKOro 0011ecTBa
(BBIOOPBI, OTIPOCHI U TIP.), yMEHHEM B3aHMOJICHCTBOBATH C COLMATbHBIMU HHCTUTYTAMH B

COOTBETCTBHHU C UX q)YHKIH/IHMI/I N Ha3HAYCHUCM.
HanHOTH‘IECKOC BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO POCCHICKON IPaXKTAHCKOWM UIACHTUYHOCTH, YBAKEHUS K IPOIIIOMY U
HACTOAIIEMY POCCUIMCKON MAaTEMATHUKHU, IEHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHUSM POCCUMCKUAX
MAaTeMaTUKOB U POCCUHCKON MAaTEMATUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUN B

JIpYTUX HayKax, TEXHOJIOTUSX, chepax SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI0 BOCITIMTAHMSA:

OCO3HAaHHEM JYXOBHBIX LIEHHOCTEN POCCUIICKOTo Hapoia; COPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, STUYECKOT0 MTOBEIECHNUS, CBA3aHHOIO C PAKTUYECKUM IIPUMEHEHUEM TOCTHXKEHUI
HAyKH U JESATEIBHOCTHIO YIEHOI0; OCO3HAHMEM JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYUBOIO

Oymy1ero.

JcTeTHYecKoe BOCIIMTAHUE:



ACTETUYCCKUM OTHOIICHUEM K MUPY, BKIIIOYAsi 3CTETUKY MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj1a4, PEIICHHM, PACCYK/ICHUI; BOCIPUUMUYNBOCTHIO K MATEMAaTUYECKUM acleKTaM

Pa3IMYHBIX BUJIOB HCKYCCTBA.
duznyeckoe BoCIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHUSI TPUMEHSATh MaTEMAaTHUECKHUE 3HAHUS B HHTEpEcax 3JI0pPOBOTO U
Oe3omacHoOro oopasa >KM3HHU, OTBETCTBEHHOT'O OTHOILIEHUS] K CBOEMY 3/I0POBBIO (3710pOBOE
nuTaHue, cOaATaHCUPOBAHHBIN PEXXUM 3aHITHI U OTJBIXA, peryisipHas (pu3nyeckas akTUBHOCTH);
(U3HYECKOTO COBEPIIICHCTBOBAHUS, PH 3aHATHUSX CIIOPTUBHO-0310POBUTEIHHON

NEeATEIFHOCTRIO.
TpynoBoe BocnuTanue:

TFOTOBHOCTBIO K TPYly, OCO3HAHUEM LIEHHOCTHU TPYI0JII00US; HHTEPECOM K Pa3IMYHBIM chepam
po(hecCuOHANIBHON IS TEIbHOCTH, CBA3aHHBIM C MATEMAaTUKOMN U €€ IPUIIOKEHUSIMU, YMEHUEM
COBepIIaTh OCO3HAHHBIN BBIOOP OyyIIeil mpodeccuu U pearn30BbIBaTh COOCTBEHHbBIE
YKU3HEHHBIE IJIaHbl; TOTOBHOCTHIO U CIIOCOOHOCTBIO K MaTEMAaTUYECKOMY 00pa30BaHUIO U
camMo00pa30BaHUIO HA POTSDKEHUH BCEH JKU3HU; TOTOBHOCTBIO K aKTHBHOMY y4YacTHIO B

PCUICHUHU ITPAKTUYCCKUX 3a1aq MaTeMaTH4eCKOM HaIIpaBJICHHOCTH.
IKoJ0rnyecKoe BOCIUTAHHE:

C(bOpMI/IpOBaHHOCTI)IO 9KOJIOTHYCCKOU KYJbTYPBbI, IOHUMAaHHUEM BJIUSAHUSA COLUATIBHO-
9KOHOMHYECKUX IMPOLECCCOB HA COCTOAHUC HpI/IpOZ[HOI\/’I u COHI/IaHBHOﬁ Cp€abl, OCO3HAHHUEM
r100aJIBHOTO XapaKkTepa 3KOJIOTHYCCKUX HpO6JI€M; OpHeHTaHHeﬁ Ha IPUMCHCHUC
MaTeMaTU4YeCKUX 3HAHUM IS peuICHus 3a1a4 B obactu Oprxca}omeﬁ CpcAbl, INIAHUPOBAHU A

MOCTYIIKOB U OLICHKU UX BO3MOXKHBIX MOCIEACTBUI JJIsI Oprmammeﬁ Cpcabl.
HeHHOCTI/I HAY4YHOI'0 MO3HAHUSA

c(OPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH U OOILECTBEHHOW MPAKTUKHU, IOHUMaHUEM MaTeMaTHYeCKOW HayKH Kak chepsl
YEJI0BEYECKOU JIEATEIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUJIS Pa3BUTHS [IUBUIIN3ALINY;
OBJIAICHUEM SI3bIKOM MAaTEMAaTUKU U MAaTEMaTUYECKON KYJIbTYPOU KaK CPEACTBOM IIO3HAHUS
MHpPa; TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIEA0BATEIBCKYIO AEATENBHOCTD

WHIAUBUIYAJIIbHO U B I'PYIIIIC.



METANIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yinbTaThl OCBOSHUS IIPOrpaMMbl yueOHOro npeamera «MarteMaThka
XapaKTEpU3YIOTCs OBJIAJICHUEM YHUBEPCAIBHBIMUA HO3HAGAMEIbHOIMU OClICNEUAMU,
VHUBEPCANbHBIMU KOMMYHUKAMUBHLIMU OUCMBUAMU, YHUBEPCATbHbIMU PEYIAMUSHIMU

oelcmeusaImu.

1) Vuusepcanvuvie nosnasamenvuwle oeticmsusi, obecneuusarom hopmuposanue 6A306bix
KOZHUMUBHBIX NPOYECCO8 00YUaAOWuUXcsi (0ceoenue Memoo08 NOZHAHUSL OKPYAHCAIOue2o Mupa,

npUMeHeHUe 102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jornyeckne a1eHCTBUSA:

e BBISBIATH U XapaKTePU30BaTh CYIIECTBEHHbIE MMPU3HAKN MAaTEeMaTHYECKIUX O0BEKTOB,
MOHATHI, OTHOIICHUIA MEXy TOHATHAMHE; (OPMYyITUPOBATh ONPEACICHUS TIOHATHIA,
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKALINN, OCHOBAHUS [T 0000IICHUS 1

CpPaBHEHUs1, KPUTEPUU IIPOBOJIMMOIO aHAJIU3A;

e BOCIPHHHUMATh, (HOPMYITHUPOBATH U MPEOOPA3OBBIBATE CY)KICHHS: YTBEPAUTEIbHbIE U

OTpUIATCIIbHBIC, CAUMHUYHBIC, YACTHBIC U O6HII/IG; YCJIOBHBIC;

® BBIABJIATH MATECMATHYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U U ITPOTHBOPCYNSI B CI)aKTaX,
JaHHBIX, Ha6JHO)IeHI/I${X " YTBCPKACHUAX, IIPEAJIAraTb KpUTCPUHN IJIA BBIABIICHUSA

3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JICJIAThb BBIBOJABI C UCITOJIB30BAHUECM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U HHAYKTUBHBIX

YMO38.KJ'IIO‘1€‘HI/II71, YMOSaKJ'IIOLIeHI/Iﬁ 1O aHaJIOTHUH,

e [IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MAaTEMaTUUECKUX YTBEP)KIEHUH (TpsIMbIe U
OT MIPOTUBHOT0), BEICTPANBaTh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEDBI;

000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOJIBI;

o BLI6I/IpaTB CII0Cc00 peIICHUA yqe6H0171 3aJadyn (CpaBHI/IBaTB HECKOJIbKO BAPpHUAHTOB
peuicHus, BBI6I/IpaTB HanOoJee MOOXOISAIIUN C yLIéTOM CaMOCTOATCIIbHO BBIACIICHHBIX

KpUTEPUEB).

ba3oBble ucciaenoparejabcKue AeiicTBHA:



e WCIIOJIB30BaTh BOMPOCH! KaK UCCIIEIOBATEIBCKUI MHCTPYMEHT ITO3HAHHS,
dbopMyIUpOBaTh BONPOCHL, (PUKCHPYIOIINE TPOTUBOPEUHE, TPOOIIEMY, YCTAaHABIINBATh

HNCKOMO€ U JaHHOC, (l)OpMI/IpOBaTB THIIOTE3Y, apIYMCHTUPOBATh CBOIO ITO3HMIINIO, MHCHHUE,

® [IPOBOJUTH CAMOCTOATCIILHO CHJIaHI/IpOBaHHBIﬁ SKCIICPUMECHT, UCCIICAOBAHUC T10
YCTaHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYECKOTO O6’b€KTa, SABJICHU, ITpOLECCA,

BBISIBJICHUIO 3aBUCUMOCTECH MCKAY OGBGKTaMI/I, ABJICHUSAMU, IIPOLCCCaAMU;

e CaMOCTOSITENILHO (OPMYIHUPOBATH 0000IIEHUS U BHIBOBI IO Pe3yabTaTaM MPOBEAEHHOTO
HaOJI0/IEHUS, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB,

BBIBOJIOB M 00OOILEHNI;

e [IPOrHO3HUPOBATH BO3MOKHOC PA3BUTHUC IIPOLICCCA, a TAKIKC BbIJIBUT'aTh IIPCAIIOJIOKCHHUA O

€TI0 pa3BUTHHU B HOBBIX YCJIIOBHUAX.

PabGora ¢ undopmanmeii:

® BBIABJIATH IlC(i)I/ILII/ITI)I I/IH(i)OpMaIlI/II/I, JaHHBbIX, HGO6XOI{I/IMI)IX IJI OTBE€TA Ha BOIIPOC U IAJIA

PCUICHUA 3a1a4H;

e BBIOMpaTh HHYOPMAIMIO U3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIM3UPOBATH,
CHCTEMaTU3UPOBATh U MHTEPIIPETUPOBATH UH(OPMALIMIO PA3IMYHBIX BUAOB U (hopM

MIPE/ICTABIICHHS;

e CTPYKTYpUpPOBaTh MH(OPMAIHIO, TPEJICTABIATE €€ B pa3IMUHBIX opMax,

WTIOCTPUPOBATh TpadUuecKH;

e OIICHHBATh HaAEKHOCTh I/IH(i)OpMaLII/II/I IO CaMOCTOATCIBbHO CCI)OpMy'J'II/IpOBaHHBIM

KPUTEPHSIM.

2) VHusepcanvHble KOMMYHUKAmMUHbIE 0elicmeusi, 00ecneuusarom chopmuposaHHoCms

COYUAIbHbBIX HABBIKOE6 06yllaiOWI/lXC}l.

Oo0mrenmne:

e BOCHPHUHHUMATH U GOPMYIUPOBATH CYKIACHUSI B COOTBETCTBUHU C YCIOBHUSIMH U LIETIMU
0OLIeHMS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUYKY 3pEHUS B YCTHBIX U
IIACBMEHHBIX TEKCTaX, 1aBaTh IIOICHEHM 110 X0y PEILEHUs 3a1a4i, KOMMEHTUPOBATh

MTOJIyYEHHBIA pe3yibTarT;



B X0J1¢ 00CYXICHUS 33]1aBaTh BOMPOCHI 110 CYIIECTBY 00CY)IaeMOM TeMbI, TPOOIEMBI,
pemaeMOI‘/'I 3aa4u, BbICKA3bIBATb NACHU, HALICJIICHHBIC HA ITOUCK PCHICHUS; COIIOCTABJIATH
CBOU CYXJICHUS C CYXKACHUSMH JIPYTUX YYaCTHUKOB JHAJIOra, OOHAPY>KUBATh Pa3Inyie U
CXOJICTBO IO3UIIHIA; B KOPPEKTHOH hopMe POpMyIHpOBaTh pa3HOTIIACHS, CBOH

BO3PaKCHHS;

MNPEACTABIIATH PE3YJbTAaThbl PCUHICHUA 3a1a4M, SKCIICPUMEHTA, UCCIICAOBAaHUA, ITPOCKTA,
CaMOCTOATCIIbHO BBI6I/IpaTB (1)opMaT BBICTYIIJICHUA C y‘-IéTOM 3ala4 Npe3CHTAlUN U

0COOCHHOCTEHN ayAUTOPHH.

CoTpyaHunyecTBo:

NOHMMATh U UCHOJIb30BaTh PEUMYIIECTBA KOMAHIHON U HHAUBUAYAIbHON pabOThI IpU
peleHnn yueOHbIX 3a7a4; MPUHUMATH IIe7Ib COBMECTHOM JIeSITEIbHOCTH, TUNIAHUPOBAThH
OpraHU3alMI0 COBMECTHOM paboThI, pacipeaesaTh BUbl padoT, 10roBapuBaThCs,

00CyX/1aTh MPOLIECC U PE3YNbTAT paboThl; 0000IIATh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBATh B TPYMIOBBIX (hopMax padboThl (00Cyk1eHUsI, 0OMEH MHEHHIA, «MO3TOBBIE
HITYPMBD» U UHBIC); BHIOIHITH CBOIO YacTh paObOTHI U KOOPAMHUPOBATH CBOM JICUCTBHS C
JIPYTHMH WICHaMU KOMaH/Ibl; OIICHUBATh KAYECTBO CBOETO BKJI/Ia B OOIIUI MPOJYKT TIO

KPUTEPHSIM, CHOPMYINPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

3) YVuusepcanvuvie pezynsamusnsie deiicmeus, obecneuusaiom GopmuposaHue cmMulci08bIx

YCmMAaHOB0OK U IHCUSHEHHbIX HABLIKOG IUYHOCTIU.

Camoopranu3anmusi:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHUs 3a/1a4M, BHIOMPATh CIOCO0 perIeHus ¢ yuéTomM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U

KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yu€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIBb:

BJIQ/ICTh HABBIKAMU TIO3HABATEILHOU PEICKCHH KaK OCO3HAHUS COBEPIIIAEMbBIX
JIENCTBUI M MBICIIUTENBHBIX MPOILIECCOB, UX PE3YIbTATOB; BIAIETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpOLIecca U pe3yJibTaTa pelieHHs] MaTeMaTH4eCKOn

3a7a4H;



e [IpeIBHUIETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTb IIPH PEIICHUHU 33]]a4l, BHOCUTD
KOPPEKTUBBI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX

OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® ONCHUBATH COOTBCTCTBHUC PC3YyJIbTaTa LUCIU U YCIIOBUSAM, OOBSICHATH IIPUYUHBI
JOCTHIXKCHUA WX HEAOCTUKCHUA PE3YJIIbTAaTOB ACATCIIBHOCTH, HAXOAUTH OI_I_II/I6Ky, JaBaTb

OLIEHKY NTPHOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBarh NOHATHAMU: TOUKA, IPsAMas, INIOCKOCTb.

[IpuMeHATH aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX IIPU PEILIEHUN F€OMETPUYECKUX 3a]1a4.
OnepupoBarh NOHATUAMU: APAJLIEIBHOCTD U MIEPIEHAUKYIISIPHOCTD NPSMBIX U IUNIOCKOCTEH.
KnaccugunupoBaTb B3aMMHOE paclo0kKeHHEe NPSMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBarh NOHATUSAMU: IBYTPAHHBINA YTOJI, TPaHU ABYI'PAHHOTO YIJia, pedpo ABYIpPaHHOTO

yIJIa; JIMHEWHBINA YTOJ1 ABYTPAHHOTO YTJIA; FpagyCcHas Mepa IByTPaHHOIO yria.

OHepI/IpOBaTI) IMOHATHUAMU: MHOT'OI'PAHHUK, BI)IHYKJ'IBII\/’I n HCBLIHYKHLIﬁ MHOTI'OI'paHHUK,

3JICMCHTBI MHOI'OI'PaHHHUKA, HpaBI/IJ'II)Hblf/'I MHOTI'OT'paHHUK.

Pacno3HaBaTh OCHOBHEIE BU/IBI MHOT'OT'PaHHUKOB (HI/IpaMI/I,I[a; npusma, HpHMOYFOHBHLIﬁ

napajuiejenumnes, Kyo).

KHaCCI/I(I)I/II_[I/IPOBaTL MHOT'OI'paHHUKH, BBI6I/IpaSI OCHOBaHUA OJId maccmbnxaunn (BBIHYKJ'IBIC u
HCBBIITYKJIBIC MHOTOTPAHHUKU,; ITPABUJIBHBIC MHOTOI'PAaHHUKHA,; IPAMBIC U HAKJIOHHBIC IIPHU3MBI,

Hapannenennnem:l) .
OHepI/IpOBaTB MOHATHUAMU: CCKYyIIad IMJIOCKOCTb, CCUCHUEC MHOT'OI'PAHHUKOB.

OOBACHATH MMPUHIMUIIBI TIOCTPOCHUS CequHﬁ, HCIOJIB3YA MCTO CJICIOB.



Ctpouth cedyeHnss MHOTOTPAaHHUKOB METOZOM CJIEJIOB, BHITIOJHSATH (BBIHOCHBIE) IJIOCKHE

YepTekKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrats 3aa4i Ha HAXOXICHHUEC T'COMCTPUUCCKUX BCIIMYMH 110 06pa3uaM HJIK aJITOpUTMaM,
MMPUMCHSAA U3BCCTHLIC AHAJIMTUYCCKHUEC MCTOAbI ITPU PCIICHUUN CTAHAAPTHBIX MATCMATHYCCKUX
3aJa4 Ha BBIYUCIICHUC paCCTOHHI/Iﬁ MCXKAY ABYMS TOYKaMH, OT TOYKH OO0 HpHMOﬁ, OT TOYKH A0

IMJIOCKOCTH, MCKAY CKPCIIUBAOIHUMUCS ITPAMBIMH.

Pemate 3a1aun Ha HAXOXKAEHUE N'€OMETPUYECKUX BEJIMYMH 0 00pa3liaM WU ajJropuTMam,
IIPUMEHSI U3BECTHBIE AHAIIMTUYECKUE METO/IbI IIPU PEIIEHUHU CTAHAAPTHBIX MATEMATHYECKUX
3a/1a4 Ha BBIYKMCIICHUE YIJIOB MEXKY CKPEIIUBAIOLIUMUCA NIPAMBIMU, MEXIY IIPAMON U

IMJIOCKOCTBIO, MCKAY IIJIIOCKOCTAMMU, IBYI'PAHHBIX YI'JIOB.

Bberaucnsate 00bEMBI U TUIOIIAIN ITOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, ITHpaMUa) C
npuUMeHeHHeM (OPMYIT; BEIYUCIATH COOTHOIICHHS MEXAY TUIOMIAIIMU TOBEPXHOCTEH,

00BEMaMu TOAOOHBIX MHOTOIPAaHHHUKOB.

OHepI/IpOBaTL MNOHATHUAMUA: CUMMCTPHUS B IIPOCTPAHCTBEC,; HCHTP, OChb U IINIOCKOCTb CUMMCTPHUHU,

LHCHTP, OChb U IINIOCKOCTb CUMMCTPHUHN q)HprBI.

W3Bnekarsb, mpeoOpa3oBbIBaTh M UHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX

TCOMETPHUICCKUX (I)I/Il"yan, MMPEACTABJICHHYIO HAa UCPTCIKAX U PUCYHKAX.

[IpumensTh reomeTprueckue (HakThl A PELICHUs] CTEPEOMETPUUECKUX 3ajad,

npeamnojgararomux HECKOJbKO HIaroB peuiCHusA, €CJIN YCJIOBUA IPUMCHCHUSA 3a/laHbl B SIBHOM

dbopwme.

HpI/IMeH}ITB HpOCTCfIIJ.IHC IMPOrpaMMHBLIC CPEACTBA U JICKTPOHHO-KOMMYHUKAITHOHHBIC CUCTCMbI

IIPU PEIIEHUN CTEPEOMETPUUECKHUX 3a]1a4.

HpI/IBO,I[I/ITB MMPpUMEPBI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIPHUPOAC U )KU3HHU, pACIIO3HABATH

IMPOSABJICHUEC 3aKOHOB I'€COMCTPHUU B UCKYCCTBE.

[IpuMeHATH MOJIyYEHHBIE 3HAHUS HAa IPAKTUKE: aHATU3UPOBATH PEAIbHBIE CUTYalluU U
MIPUMEHSITh U3YYEHHBIE OHSATHSI B TPOLIECCE MTOMCKA PENICHUS MAaTEMAaTHUYECKU
chopMyTUpPOBaHHOM MPOOJIEMBI, MOJICTUPOBATH PEATbHBIE CUTYaIMH HA SI3bIKE TEOMETPHUH,
HCCIIEI0BATH ITOCTPOCHHBIE MOJIENIN C UCTIOJIB30BAHUEM F€OMETPUUYECKUX TTOHATUN U TEOPEM,
amnmapara anreOpsl; pemarh MPaKTHYeCKHUEe 3a/1a4H, CBI3aHHBIE C HAXOXKIEHUEM ITeOMETPUIECKIX

BCJIIMYHH.



11 KJIACC

OnepupoBaTh NOHATUAMU: LIWIMHAPUYECKAs IOBEPXHOCTh, 00pa3yrolue HIUIMHIPUIECKON
MOBEPXHOCTH; IIMIUH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolre KOHNUYECKOH MOBEPXHOCTH,

KOHYC; cheprueckasi IOBEpXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIMHAP, KOHYC, cdepa U map).
OOBACHATH CIIOCOOBI MOTYYEHUS TEJl BpalllCHUSI.
KrnaccudunupoBars B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OHepI/IpOBaTB IIOHATHUAMU: mapOBoﬁ CECIrMCHT, OCHOBAaHHEC CCTMCHTA, BBICOTA CCIMCHTA, maPOBOﬁ

CHOﬁ, OCHOBAHHC HIApPOBOI'0 CJI0s, BBICOTA IIAPOBOI'0 CJIO; mapOBOﬁ CCKTOD.

Borauciate 00bEMBI 1 TUTOMIAAM TIOBEPXHOCTEH TN BPAIICHHS, TEOMETPHUECKUX Tel C

npUMeHeHHeM (HOpMYIL.

OmnepupoBath MOHATUSMHI: MHOTOTPAHHUK, BIIMCAaHHBIN B c(pepy M OMHCAHHBINA OKOJIO Cepsl;

cq)epa, BIIMCaHHAA B MHOT'OI'PaHHHUK WUJIM TCJIO BPpAalllCHUA.
BEIUKCIATE COOTHOLIEHUS MCXKAY IJIomaaaMu HOBCpXHOCTCfI 1 00bEMaMH HO)IO6H]':>IX TCII.

N300paxats u3yyaembie GUTYphl OT PYKH U C IPUMEHEHUEM IPOCTBIX YEPTEKHBIX

WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYD: BUJ

CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHUS TEJ BPAIICHUS.

W3BnekaTh, MHTEPIPETHUPOBATH U MPEOOPa30BBIBATh HH(POPMAIIUIO O IPOCTPAHCTBEHHBIX

reoMeTpHUYecKUX QUrypax, NpeCTaBICHHYIO Ha YepTexaxX U PUCYHKaX.
OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE AEHCTBUS CI0XKESHUS BCKTOPOB, BIYUTAHHA BEKTOPOB U YMHOXKCHUA BCKTOPA HA

9UCII0, OOBICHATH, KAKUMH CBOMCTBAMH OHH 00J1a1at0T.

[IpumensTH NpaBUiIO Napasuieenunesa.



OnepupoBarh MOHATHAMHU: 1€KapTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YIOJl MEXIAY BEKTOpPaMH, CKAJISIPHOE ITPOU3BEICHUE

BEKTOPOB, KOJNIMHCAPHBIC U KOMILJIaHAPHBIC BEKTOPHI.

HaxoauTts cymMMy BEKTOPOB U ITPOU3BEAECHNUE BEKTOPA HA YHUCIIO, YTOJl MEXY BEKTOpaMH,

CKaJIApHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BECKTOPAM.
3al[aBaTB IJIOCKOCTb YPaBHCHHUEM B I[eKapTOBOﬁ CUCTCMC KOOpAMHAT.

[TpumeHsTH reoMeTpudecKre GaKThl AT pEIIeHUs] CTEPEOMETPUUYECKIX 3a1a4,

nmpearojgararomux HECKOJIbKO HIaroB p€ui€HusA, €CJIN YCJIOBUA IPUMEHCHUA 3a/laHbl B SIBHOM

dbopwme.

Pemarsn HpOCTCfII.HH@ IrCOMCTPHUUCCKHUC 3aJa41 Ha IPUMCHCHUC BCKTOPHO-KOOPANUHATHOI'O

METO/1a.

Pemrats 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCEMaTHYCCKHUX OTHOIIICHHUIN B HaXO0XIACHUC
TCOMECTPHUICCKUX BCINYHH I10 06pa3uaM HJIN aJIrOpUTMaM, IMIPpUMCEHAA U3BCCTHBIC MCTOABI IIPpH

PCHICHUH CTAHAAPTHBIX MAaTCMATHYCCKUX 3aj/lav.

[IpuMeHATH mpocTeiINe NPOrpaMMHBIE CPENCTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI

IIPU PEIICHUN CTEPEOMETPUUECKUX 3a]1a4.

HpI/IBO,I[I/ITB MMPpUMEPBI MATEMATUYICCKUX 3aKOHOMepHOCTeﬁ B IIPUPOAC U )KU3HHU, pACIIO3HABATH

IMMPOSABJICHUEC 3aKOHOB r€COMCTPHU B UCKYCCTBE.

[IpuMeHATH MOJTyYEHHBIE 3HAHUS HAa IPAKTUKE: AaHAIM3UPOBATh PEATbHBIEC CUTYAllUU U
IIPUMEHSATh U3YYCHHBIE [IOHATHUS B IPOLIECCE NTOMCKA PEIICHUSI MATEMATUYECKU
chopMyTUpOBaHHOM MPOOJIEMBI, MOJIETUPOBAThH PEATbHBIE CUTYaIIMH HA SI3bIKE TEOMETPHUH,
HCCIIEIOBATH TOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM F€OMETPUUYECKUX TTOHSATHUI U TEOPEM,
anmapara anreOpsbl; pemaTh MPaKTHIEeCKHUEe 3a/1a4M, CBA3aHHBIE C HAXOXKIEHHEM FeOMETPHUECKHUX

BCJIMYHNH.

TEMATHYECKOE IINIAHUPOBAHUE
10 KJIACC



/o

HaunmenoBaunue
pa3aesnoB U TEM
MIPOrPAMMBI

KonnuectBO yacos

OnexTpoHHbIe (IIUPPOBHIE)

Bcero

KoHTtpoibHbIE
paboThl

IIpakTrueckue
paboThI

o0OpazoBaTesbHbIC PECyPChI

Monynb Nel. [TapamiensHOCT

IPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE — 8 YacoB

1.1

BBenenue B
CTEPEOMETPHIO

2

bu6nmmorexa [IOK
https://m.edso0.ru/1c209e37

1.2

BzanmHoe
PacCIoJIOKEHUE
MPSIMBIX B
MPOCTPAHCTBE

bu6nmmorexa [IOK
https://m.edsoo0.ru/1c209e37

1.3

[TapanienbHOCTD
[IPSIMBIX U IIJIOCKOCTEU
B IIPOCTPAHCTBE

bu6nmmorexa [IOK
https://m.edsoo0.ru/1c209e37

14

MonynbHas pabora
Nel.
«[lapamienbHOCTD
MPSIMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE»

Mopynbs Ne2. TleprnieHIUKYIIPHOCTH MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE. Y TJIbI
MEXIY NPSMBIMU U TUIOCKOCTSMH -12 4acos.

2.1

[lepneH qIUKyYISIPHOCTD
[IPSIMOM U TUIOCKOCTH.
[Ipu3Hax
[EPICHANKYJIAPHOCTH
psIMOMN U

riockoctu. Teopema o
CyILIECTBOBAaHUU U
€IUHCTBEHHOCTHU
IPSAMOM, MPOXOIAIIEN
4epes3 TOUKY
[IPOCTPAHCTBA U
[EPIECHANKYJIAPHON K
[IOCKOCTH

2

bubnnorexa IIOK
https://m.edsoo.ru/1c209e37

2.2

[11ockocTu u
MEePIECHINKYISIPHBIE
VM NPSIMBIE B
MHOTOTpaHHUKaX

bubmorexa [JOK
https://m.edsoo0.ru/1c209e37

2.3

[lepnienqukysap u
HAKJIOHHAS.
[locTpoenue
[EPICHIUKYIIApaA U3
TOYKH Ha MIPSAMYIO.

TeopeMa o Tpéx

bubmorexa [JOK
https://m.edso0.ru/1c209e37




/o

HaunmenoBaunue
pa3aesnoB U TEM
MIPOrPAMMBI

KonnuectBO yacos

OnexTpoHHbIe (IIUPPOBHIE)

Bcero

KoHTtpoibHbIE
paboThl

IIpakTrueckue
paboThI

o0OpazoBaTesbHbIC PECyPChI

MEPIICHIUKYIIIpax
(mpsimast 1 oOpaTHas)

2.4

Yron Mmexay
CKPEITUBAIOIIUMUCS
MPSIMBIMU

bu6nuoreka [JOK
https://m.edsoo.ru/1c209e37

2.5

MonynbHas pabora
Ne2.
[leprieHIUKYIAPHOCTD
MIPSIMBIX U IIJIOCKOCTEU
B IIPOCTPAHCTBE

2.6

['eomeTpuueckue
METO/1bl BBIYUCIICHUS
YIJIa MEXAY NPAMBIMHU
B MHOTI'OTPaHHUKAX

bubnnorexa IIOK
https://m.edsoo.ru/1c209e37

2.7

J[ByrpaHHbIN yroJ.
CBOMCTBO JTMHEHUHBIX

YIJI0B IBYTPAHHOTO
yria

bubmuorexa [JOK
https://m.edso0.ru/1c209e37

2.8

[lepnengukynsipHble
riockocTH. CBolicTBa
B3alMHO
MEePIEeHIUKYJISPHBIX
riockocteit. [Ipusnak
MEPIEHANKYJIIPHOCTH
[IJIOCKOCTEM; TeopeMa
0 MpSIMON
[EPECCUCHUS IBYX
[JIOCKOCTEMN
MepHEHINKYISIPHBIX
TPETHEH MIIOCKOCTH

bubmuorexa [JOK
https://m.edso0.ru/1c209e37

2.9

[ IpssMOYTOJIbHBIN
napajuiesenumnes; Kyo;
M3MEpPEHMUs], CBOMCTBA
MPSIMOYTOJILHOTO
napajuiejaenunesa.
Teopema o0 AuaroHanu
MPSIMOYTOJIBHOTO
napajieienuneaa u
CIIEJICTBHEC U3 HEE.

bubmorexa [JOK
https://m.edso0.ru/1c209e37

2.10

MonynbHas paboTa
Ne2.
[lepneHUKyISIPHOCTD

[IPSAMBIX U IIOCKOCTEM




Ne HaumenoBanue KonnuecTBo yacos OnexTpoHHbIe (IIUPPOBHIE)
n/m pa3esioB U TeM Bceero |Konrponbhsie|[IpakTHueckue | 00pa3oBaTebHbIC PeCyPCHI
HIpOrpaMMBbI paboThI paboThI
B IIPOCTPAHCTBE. YTIJIbI
MEXy IPSAMBIMU U
[IOCKOCTSIMU
Moaynb Ne3. Muororpanauku. O0bEM MHOTOTpaHHUKA -9 4acoB
3.1 [[Mupamuna. Buner 1 bu6mmoreka [IOK
THUPaMHU]I. https://m.edsoo.ru/1c209e37
[IpaBunbpHas
nupamuia
3.2 |lIpusma. IIpsmas u 1 bu6mmoreka [JOK
HAKJIOHHAS [IPU3MBI. https://m.edsoo.ru/1c209e37
[IpaBunpHas npuzma
3.3 [[Ipssmoit 1 bubmuorexa [JOK
napauicIeuIe], https://m.edsoo.ru/1c209e37
[IPSAMOYTOJIBHBIN
napaenenunes, Kyo
3.4 |Beimykible 1 bubanoreka [HOK
MHOTOIPAHHHKH. https://m.edsoo.ru/1c209e37
Teopema Dilnepa.
[[paBusibHEIE
MHOTOTPaHHHUKH
3.5|00béM Tena. O0beM 2 bu6numoreka [IOK
PSIMOYTOJIBHOTO https://m.edso0.ru/1c209e37
napasenenunesa.
OO0BEM TPU3MBI.
3.6 |O0BEM mupaMubIL. 2 bu6mmoreka [JOK
https://m.edso0.ru/1c209e37
3.7 [MonynbHas padota Ne3 | 1 1
MHuororpanHuku. O0bEM
MHOTOI'paHHHMKA

Monynb Ned. TToBTopenue, 00001eHIE U cUCTeMaTH3alus 3HaHUH — 4 Jaca

4.1 |06001eHue n
CUCTEMATU3ALUS

3HAHUI

4

bu6mmorexa [JOK
https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

33

11 kaacce




/n| HaumeHoBaHue pa3zienos KonnyecTBo vacos DOnekTpoHHbIE (IUGPOBEIE)
U TeM MPOTrpaMMBbl o0pa3oBaTesibHbIE PECYPCHI
Bcero| Kontponbhsie | [IpakTuueckue
paboThI paboThI
Moaynb Nel. Tena BpaieHus
1 | Tena BpameHus. 9 1 0 bubnunoreka [JOK
[umuaap. Konyce. Cdepa. https://m.edsoo.ru/1c209e37
[ap.
Monyinb Ne2. O6bEMBI TEN
2 |O0BEMBI TET: IIUHID, 6 1 0 bubnmoreka [JOK
KOHYC, YCCUEHHBIN KOHYC, https://m.edsoo.ru/1c209e37
map.
Monyinb Ne3. BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE
3 [BekTopsl U KOOpAUHATHI B| 7 1 0 bubnuotexa [JOK
[IPOCTPAHCTBE. https://m.edso00.ru/1c209e37
Apudmernaeckne
NEICTBHS C BEKTOPaMH.
/{nuHa BekTopa.
CxkanspHoe
[IPOU3BE/ICHUE.
Monyne Ned. TloBTopenue, 00001IeHHe, CUCTEeMAaTU3alHs] 3HAHHHA
4 |[ToBTOopeHue, 0600meHue,| 8 0 0 butonmorexa [JOK
CHCTEeMAaTH3anus 3HAaHUH https://m.edso0.ru/1c209e37
OBILEE KOJIMYECTBO 0
YACOB I10 ITPOTPAMME
MNOYPOUYHOE INTIAHUPOBAHUE
10 KJIACC
No Tema ypoka KonnuecTBo yacos Jlata | DnekTpoHHBIE IIU(PPOBLIE
/n Bcer [KonTponbhsi|IIpakTuyecku | U3y1CHA oOpa3oBaTeNbHbIC
0 € padoThI € padoThI a PeCypChl
1 |OcHOBHBIC TOHATHS 1 bub6nmorexa [JOK
CTEPEOMETPHH: https://m.edsoo.ru/aecc77c
TOUKa, psiMasi, d
MJI0CKOCTD,
[IPOCTPAHCTBO.

[IpaBuna



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd

/11

Tema ypoka

KonnuectBO yacos

Bcer

KonTpoJibHbI
€ paboThI

IIpakTuecku
€ padoThI

Jara
W3y4YECHHU
s

DJNEeKTPOHHBIE UPPOBBIE
oOpa3oBarenbHbIE

pecypcsl

M300paKeHUsS Ha
PUCYHKaX:
N300paXKeHUS
IIOCKOCTEH,
MapauIeIbHbIX
MPSMBIX (OTPE3KOB),
CepeIrHBI OTPE3KA.
[TonsTue 06
AKCHOMATHYECKOM
[MOCTPOCHHUH
CTEpEOMETPHH:
AKCHOMBI
CTEPEOMETPUU U
CIIC/ICTBHUS U3 HUX.

IlonsaTus:
MepeceKaroIecs
[IOCKOCTH,
MepeceKaroIIecs
MpsiMasi U TJI0OCKOCTb.
3HAKOMCTBO C
MHOTOTPaHHUKAMH,
M300pakeHUE
MHOTOTPaHHUKOB Ha
pUCYHKAX, Ha
MTPOCKITMOHHBIX
yeprexkax. BzanmHuoe
[PaCIOJIOKEHNE
MPSIMBIX B
[MPOCTPAHCTBE:
[epeceKaroImecs,
rapajuieIbHbIE U
CKpELIMBAIOIINECS
MpsIMBIC.

bu6mmoreka [IOK
https://m.edsoo.ru/2d8a9c
99

[TapaienbHOCTD
MPSIMBIX U
[1JIOCKOCTEH B
[IPOCTPAHCTBE:
[apajuleiIbHbIC
[PSIMBIE B
[IPOCTPAHCTBE;
[1apaJuIeIbHOCTD TPEX
MPSIMBIX

but6mmorexa [JOK
https://m.edsoo.ru/db685e
73

[TapauienbHOCTD
[PSIMBIX U
[IJIOCKOCTEN B

[IPOCTPAHCTBE:!

bubmuorexa [JOK
https://m.edso0.ru/a63959
ed



https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed

No Tema ypoka KomnnuectBo yacos Hara | DnekTpoHHBIC IUPPOBLIC
n/n Bceer [Kontponsnsl|lIpaktnyeckn | U3y1C€HHA 00pa3oBaTe/IbHbIC
0 € paboThI € paboThl 1 pecypcebl
[TapannenbHOCTD
MPSIMOM M TUIOCKOCTH

S5 |Yrueic 1 bubnmoreka [JOK
COHAITPaBJICHHBIMHU https://m.edsoo.ru/b30dff3
CTOpOHAMU. YTOJI 8
MEXy MPSMBIMU B
[IPOCTPAHCTBE.

6 [[lapayteabHOCTH 1 bu6mmorexa [JOK
[JIOCKOCTEH: https://m.edsoo.ru/3d8ffd3
rapajuiebHbIC 2
miockoct. CBolicTBa
MapajuieIbHbIX
ILIOCKOCTEHA.

7 |[TocTpoeHue 1 but6nmrorexa [JOK
CCUCHMIA. https://m.edsoo.ru/Occ5caf

e

8 [MogynbHas pabora 1 but6nmoreka [JOK
Nel. https://m.edsoo.ru/239c8c
«[TapannenbHOCTh b4
MPSMBIX U
IIOCKOCTEH B
[TPOCTPAHCTBE)

9 1 bubmuorexa [JOK
https://m.edsoo.ru/1d434d
of

10 1 bu6mmoreka [IOK
https://m.edsoo.ru/ec26fe5
d

11 1 1 but6nmrorexa [JOK
https://m.edsoo.ru/9a0a%
56

12 [[lepnienaukymspHocT | 1 bubnnoreka [JOK
b TIPSMON 1 https://m.edsoo.ru/b19f6a5
IOCKOCTH: d
MePICHIUKYIISPHBIC
MpsIMBIC B
MPOCTPAHCTBE

13 [[Ipsimbie 1 bub6nmorexa [JOK
napajuie/ibHbIe U https://m.edsoo.ru/0acllc
MePICHIUKYISPHBIC 95

K IITTOCKOCTH



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95

Ne Tema ypoka KonnuecTBo yacos Hara | DneKTpoHHbIE U(PPOBBIE
/1 Bcer |Kontponbhnsl (I IpakTruecku | A3Y1CHU obpasoBaTeibHbIE
0 € paboThI € paboThl 1 pecypcebl

14 [[Ipsimble 1 bubnmorexa [IOK
MapajuieIbHbIC U https://m.edsoo.ru/ba5459
[IEPIEHIUKYIISIPHBIE 66
K TUIOCKOCTH

15 |[Tpuznax 1 bubnmoreka [JOK
MEPIICHIUKYIIIPHOCT https://m.edsoo.ru/f85bfc4
U TIPSIMOM 1 6
[IOCKOCTH

16 |[Ipusznax 1 bubnmorexa [IOK
MEPIICHIUKYJIIPHOCT https://m.edsoo.ru/79165d
U IIPSIMOM U 15
[IOCKOCTH

17 |Teopema o npsmoii 1 bubnuotexa [JOK
MEePIICHIUKYIIIPHON https://m.edso00.ru/635c50
[JIOCKOCTH 87

18 [Teopema o mipsimoii 1 bubnuotexa [JOK
MEePIICHIUKYIIIPHON https://m.edsoo.ru/bd3745
MI0CKOCTH 8

19 |Teopema o npsimoii 1 bubmuorexa [JOK
[ePIICHIUKYIISIPHOM https://m.edsoo.ru/7d1883
MJI0CKOCTH 4b

20 [[TeprienauKymIsp U 1 bubnnorexa [JOK
HAKJIOHHBIE: https://m.edsoo.ru/dbee22
PACCTOSIHUE OT TOYKHU bc
110 TJIOCKOCTH,
[paccTosiHUE OT
[IPSIMOH 10
MI0CKOCTH

21 (Vrae B 1 but6nmrorexa [JOK
POCTPAHCTBE: YIoJl https://m.edso0.ru/6b61b2
MEXy IPSIMOil 1 b4
MJIOCKOCTBIO

22 |/IByrpaHHBIii yrou, 1 bubnmrorexa [JOK
TTMHEHHBIH yro https://m.edsoo.ru/5fa0b3c
JIBYTPAHHOTO yTJia e

23 [[lepnenauxynspHoct | 1 bubmuorexa [IOK
b TUTOCKOCTEIH: https://m.edsoo.ru/ec3e2da
[IPU3HAK 3
MEePIICHIUKYIISIPHOCT

U IBYX IIJIOCKOCTEH



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3

Ne Tema ypoka KonunuecTBo uacoB Hara | DnekTpoHHBIC IUPPOBLIC
n/n Bceer [Kontponsnsl|lIpaktnyeckn | U3y1C€HHA 00pa3oBaTe/IbHbIC
0 € paboThI € paboThl 1 pecypcebl

24 [Teopema o TpEx 1 bubnmorexa [IOK

MepIeHIUKYIIApax https://m.edsoo.ru/9f2467
36

25 |KontponbHas padora| 1 1 bubnuorexa [JOK
0 TeMaMm https://m.edsoo.ru/5b971ef
"I[lepnienauKyIsspHOC 3
Th TIPSIMBIX U
[JI0OCKOCTEN" 1
"Vrisl MeXIy
[PSIMBIMU U
riockocTsaMu"

26 ([lonstue 1 bubmuorexa [JOK
MHOTOTPaHHUKA, https://m.edsoo.ru/2d24e8
OCHOBHBI€ JIEMEHTHI 73
MHOTOTPaHHUKA,

BBINTYKJIBIE U
HEBBITYKITBIC
MHOTOTPaHHUKU;
pa3BEpPTKa
MHOTOTpaHHHUKA

27 [[Ipusma: n-yrompHas | 1 bubnunorexka [JOK
[pU3Ma; TPaHu | https://m.edsoo.ru/b4ad63
OCHOBAHUS TIPU3MBIL; ad
MpsiMasi ¥ HaKJIOHHAS
MPU3MBbI; OOKOBAs U
TOJTHASI TOBEPXHOCTh
MPU3MBI

28 [[lapammenenunern, 1 bubmmorexa [IOK
PSIMOYTOJIbHBII https://m.edsoo.ru/8a7be6
napajuiesienunesa u 83
€ro CBOMCTBA

48 [[Tupamuga: n- 1 bubnuorexa [JOK
yrojibHas MupaMuia, https://m.edsoo.ru/fblcdOa
IpaHu U OCHOBaHHUE 3)

MUpPaMHJIbI; OOKOBas
W TIOJTHAS
MOBEPXHOCTh

T PAMH/IBI,
MpaBUJIbHAS U
yCeu€HHas upaMuIa

52 |Berumcnenue 1 bub6nmorexa [JOK
HIIEMEHTOB https://m.edsoo.ru/6cdbece

MHOT'OT'PaHHUKOB:

f



https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef

Ne Tema ypoka KonunuecTBo uacoB Hara | DnekTpoHHBIC IUPPOBLIC
n/n Bceer [Kontponsnsl|lIpaktnyeckn | U3y1C€HHA 00pa3oBaTe/IbHbIC
0 € paboThI € paboThl 1 pecypcebl
pEOpa, TuaroHanu,
YTJIbI
53 [[Lomaas 60KOBOI 1 bubnmoreka [JOK
[MOBEPXHOCTU U https://m.edsoo.ru/37d841
[1OJTHOW ITOBEPXHOCTH o7
MPSAMOU IPU3MBI,
[L10II[alb OCHOBAHUM,
TeopemMa 0 OOKOBOM
[TIOBEPXHOCTHU IPSMOU
[TPU3MBI
54 [[1nomaas 60KOBOM 1 bubnuotexa [JOK
[MOBEPXHOCTH U https://m.edsoo.ru/5603e3
MMOBEPXHOCTH Ob
[MpaBUIbLHOMN
MTUPaMU/IbI, TEOpeMa
0 rIouaau 60KOBOM
MMOBEPXHOCTHU
YCEeUEHHOU
[T PAMH/TBI
30 |O6BEM upamMuIbI 1 but6nroreka [JOK
https://m.edsoo0.ru/235171
b3
31 |O0BEM mpU3MBI 1 bu6nuorexa [IOK
https://m.edsoo.ru/798536
08
32 |00BEM TTPU3MBI 1 bubnuorexa [JOK
https://m.edsoo.ru/1e0538
90
33 |[KonTponbHas pabota| 1 1 bu6nuorexa [IOK
10 TEME https://m.edsoo.ru/28a657
"MHOrorpaHHHKH. 3c
O06BEMBI
MHOTOTpaHHUKOB"
JloGaBUTE CTPOKY
OBILEE 0
KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

11 kaacce



https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c

/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontpoubsnslie|lIpakTuyeckue

paboThI paboThI

Jara
HU3y4YCHUS

DJNEeKTPOHHBIE IIU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

Cdepa u map:
LEHTp, paiunyc,
aMeTp; TUIOIIA b
MOBEPXHOCTH
chepbl

but6mmorexa [JOK
https://m.edsoo0.ru/0341bc2b

BzanmHoe
[pacToNoKEeHUE
chepsl u
[IJIOCKOCTH;
KacaTeabHast
MIOCKOCTH K cdepe;
MJ1011a1b ChephI

bu6mmorexa [IOK
https://m.edsoo.ru/bed12a43

300pakeHue
chepsl, mapa Ha
MJIOCKOCTH.
CeueHus mapa

bu6mmoreka [JOK
https://m.edsoo.ru/bcl15f7f2

Llvnmsagpuaeckas
MMOBEPXHOCTb,
oOpazyromue
LAJTUHIPUYECKON
MOBEPXHOCTH, OCh
LUJTUHIPUYECKOU
MOBEPXHOCTHU

bu6mmoreka [IOK
https://m.edso0.ru/6054b8cl

[{nmHap:
OCHOBaHMS U
0OKOBast
MOBEPXHOCTb,
o0pa3yrolas 1 och;
[IOIIa b OOKOBOI
W TIOJTHOM
MOBEPXHOCTH

bu6nmmorexa [JOK
https://m.eds00.ru/188f6216

H300paxenue
LWIMH]IpA Ha
MJIOCKOCTH.
PassépTka
nuirHapa. CedeHus
LWIMHpa
(MII0CKOCTHIO,
napauIeIbHON UIIN
MEPIEHANKYIIIPHON
OCH LIUJIMH]IPA)

bu6mmorexa [IOK
https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontpoubsnslie|lIpakTuyeckue

paboThI paboThI

Jara
HU3y4YCHUS

DJNEeKTPOHHBIE IIU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

Konunueckas
MOBEPXHOCTb,
oOpasyromue
KOHUYECKOM
MMOBEPXHOCTH, OCh U
BEpIIMHA
KOHMYSCKOM
MOBEPXHOCTHU

but6mmorexa [JOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue
1 BEpIINHA,
00pa3yrommas 1 oChb;
[UI0Ia b OOKOBOM
W TIOJTHOM
MMOBEPXHOCTHU

bu6mmoreka [IOK
https://m.edso0.ru/897dd3b2

'Y Ce4€HHBIN KOHYC:
oOpa3ymoue u
BBICOTA; OCHOBAHUS
1 OOKOBas
MOBEPXHOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/1468bab3

10

M300pakeHue
KOHYycCa Ha
MJIOCKOCTH.
Pa3BépTka KOHYCA.
CeueHus KoHyca
(TII0CKOCTHIO,
rapajuieIbHON
OCHOBAHHIO, U
MJIOCKOCTBIO,
MPOXOIAIIEH yepe3
BEPIINHY)

bubmuorexa [JOK
https://m.edsoo.ru/0bdelbe8

11

KoMmOuHamms tei
BpalleHUs U
MHOTOTPAaHHUKOB

bu6mmoreka [{JOK
https://m.edsoo.ru/3cefl0e5

12

MHOrorpaHHuK,
ONMCAHHBIN OKOJIO
cthepsr; chepa,
BITMCAHHAs B
MHOTOTPaHHUK WU
B TEJIO BPALCHUS

bu6mmorexa [IOK
https://m.edso0.ru/0b136158

13

[Tousitue 00
00BEMe. OCHOBHBIE

bu6mmoreka [IOK
https://m.edsoo.ru/26a03fb7



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7

n/m Tema ypoxka KomnnuectBo yacos Hata DeKTpOHHBIE ITU(POBHIE
n3y4eHusi| 00pa3oBaTEIbHbBIE PECYPCHI
Bcero|KonTponbHsbie|[IpakTnueckue
paboThI paboThI
CBOICTBa 00BEMOB
Te
14 |06BEM nunuHApa, 1 bubnmoreka [JOK
KOHYCa https://m.edso00.ru/5513d87b
15 |O6BéM mapa u 1 bubnmoreka [JOK
rIonaab chepsl https://m.edsoo.ru/d189bde2
16 [[TomoOHBIC Tena B 1 bubnmoreka [JOK
[IPOCTPAHCTBE. https://m.edso00.ru/810cfleb
CoOTHOIICHUS
MEXy TUTOIAISIMHU
[MOBEPXHOCTEM,
00BbEMaMK
MOJ00HBIX TEJ
17 [KonTposibHas 1 1 bubnunoreka [JOK

pabota 1o Temam
"Tena BpaieHus" u
"O0bemsbl TeI"

https://m.edsoo.ru/4a33a8ab

18 [Bekrtop Ha 1 bubnunoreka [JOK
TUIOCKOCTH U B https://m.edsoo.ru/5caefclb
MPOCTPAHCTBE

19 |Cnoxenue u 1 bubmuorexa [JOK
BBIYUTAHNC https://m.edsoo0.ru/23f4f089
BEKTOPOB

20 [YMHOXeHue 1 bubnuotexa [JOK
BEKTOpa Ha YUCIIO0 https://m.edsoo.ru/dee379eb

21 |PaznoxxeHue 1 bubnuotexa [JOK
BEKTOpa 110 TPEM https://m.edsoo.ru/a28fd74e
HEKOMILTAHAPHBIM
BekTopam. [IpaBuiio
napasuresienumne/a

22 |Pemenue 3amady, 1 bubmuorexa [JOK
CBSI3aHHBIX C https://m.edsoo.ru/5a827900
MPUMEHEHUEM
[IpaBUJI IEUCTBUH C
BEKTOPAMHU

23 [KoopauHaTHO- 1 bubnuorexa [JOK

BeKTOpHHﬁ MCTO

[IPU PEIICHUN

https://m.edsoo.ru/d3alfe30



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30

/o

Tema ypoka

KomnuectBo yacos

Bcero

Kontpoubsnslie|lIpakTuyeckue

paboThI paboThI

Jara
HU3y4YCHUS

DJNEeKTPOHHBIE IIU(PPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

TCOMETPHUICCKUX
3a1a4

24

[IpssmoyronbpHas
CHUCTEMa KOOPJIMHAT
B IIPOCTPAHCTBE.
Koopaunatsl
BEKTOpA.
[Ipocreiimue
3a/1a4 B
KOOpJAMHATAX

buomuoreka [JOK
https://m.edsoo.ru/48db7058

25

Yron Mmexay
BEKTOpPAMH.
CxansipHoe
MPOU3BEICHUE
BEKTOPOB

bu6mmoreka [JOK
https://m.edsoo.ru/725effc4

26

Brluncienue yrios
MEXY NPSMBIMU U
[JIOCKOCTSIMU

bubmuorexa [JOK
https://m.edsoo.ru/8efbe78e

27

KonTtponbHas
paboTa o Teme
"BexTopsl U
KOOPJIMHATHI B
mpocTpaHcTae"”

bu6mmoreka [IOK
https://m.edsoo.ru/77c22fch

28

[loBTOpEHME,
0000111eHIE U
cucTeMaTH3anus
3HaHU. OCHOBHbBIE
burypsl, QaxTsl,
TEOpEMBI Kypca
[UIaHUMETPUH

bubmuorexa [JOK
https://m.edso0.ru/1780ba5d

29

[loBTOpEHME,
000011IeHNE U
CUCTEMAaTH3aLMs
3HaHUil. OCHOBHBIE
burypsl, GaxTsl,
TEOpEMBI Kypca
MIAHUMETPUH

bubnmoreka [JOK
https://m.edso0.ru/078cd184

30

[ToBTOpEHME,
00001IeHIE U
CHUCTEMaTH3aITUs

3HaHWK. 3agauun

bu6mmoreka [IOK
https://m.edsoo.ru/7491efe0



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0

n/n Tema ypoxka KomnnuectBo yacos Hara DJNEeKTPOHHBIE IIU(PPOBBIE
n3y4deHusi| 00pa3oBaTesIbHBIC PECYPCHI

Bcero|KonTponbHsbie|[IpakTnueckue
paboThI paboThI

MIAHUMETPHUH U
METOJIBI UX
peleHus

MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30BATEJILHOM ITIPOT'PAMMBI

10 KJIACC
Kon >
DOBEDSIEMOLD IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
posep 00pa3oBaTeILHON NPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUIMU: TOUKA, MPSAMAsL, JIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUHM W CIEJICTBUS W3 HUX MPU PEIICHUU
' reOMETPHYECKHX 3a/1a4
73 OnepupoBarh MOHATUAMHU: MAPALIEIBHOCTD U MEPIEHIUKYISIPHOCTD IPSIMBIX U
' IIIOCKOCTEN
74 Knaccudumnuposats B3aUMHOE pacrnoiokKeHue MPSIMBIX
' Y TIJIOCKOCTEH B IPOCTPAHCTBE
OnepupoBarh NOHATUSAMU: ABYTPAHHBIN yroil, TpaHU ABYTPAHHOTO yTia, pedpo
7.5 JNBYTPAHHOIO yTila, JIMHEWHBIM yroa JBYIrpaHHOTO YIJa, TpajaycHas Mepa
JBYTPAHHOTO yTiia
76 OnepupoBaTb MOHATUSIMH: MHOTOIPAHHUK, BBINYKIBIA U  HEBBITYKJIbII
' MHOTOTPaHHUK, AJIEMEHTHl MHOTOTPaHHUKA, TTPaBUIILHBI MHOTOTPAHHUK
77 Pacro3naBaTh OCHOBHBIE BHUABl MHOTOTPAaHHUKOB (MHpamMuaa, TNpU3Ma,

NPSIMOYTOJIBHBIN Mapasuienenunes, Kyo)




Kon
NPoBePsIEMOro
pe3yJbTara

7.8

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 00pasoBanus

KrnaccudunupoBars MHOTOTPaHHUKH, BEIOUpast OCHOBAHUS JIJIS KJTIacCHU(DUKAIIAH
(BBIITYKJIBIE ¥ HEBBIMTYKJIBIE MHOTOTPAHHUKH, IPABHJIBHBIE MHOTOTPAaHHUKH,
MPsIMbIC U HAKJIOHHBIC TTPU3MBI, TTAPATUICTICTTUIIC/Ib )

7.9

OHepI/IpOBaTB MOHATHUAMU: CEKYyIlas IJIOCKOCTh, CCHCHNEC MHOT'OI'PaAaHHHUKOB

7.10

OOBICHATD IMPUHOHUIIBL TTOCTPOCHUSA CCUCHUI MHOT'OIrPpaHHUKOB, HCIIOJIb3Ys
METOJ CIICI0B

7.11

CtpouTth ceueHHs MHOTOTPAHHUKOB METOJIOM CII€JIOB, BBIIOIHATH (BBIHOCHBIE)
IJIOCKHE YePTEKH U3 PUCYHKOB IMIPOCTHIX 00BbEMHBIX (DUTYp: BHJ CBEPXY, COOKY,
CHU3Y

7.12

Pemarp 3agaun Ha HaXO0XKJCHHE TCOMCTPUUCCKUX BCJIMYHUH IIO o6pa3uaM nin
ajropurtMaM, IPHUMCHASA HM3BCCTHBIC AHAJIUTHUYCCKHEC MCTOJbI IIpU PCIICHUU
CTaHAAPTHBIX MATCMATHYCCKHX 3ada4 Ha BbIYHUCICHHUC paCCTOSIHI/Iﬁ MCKIAY
ABYMA TOYKaMu, oT TOYKHU J0 HpHMOfI, oT TOYKHU
A0 INIOCKOCTH, MCKAY CKPCHIMBAOIIUMUCS MTPAMBIMHA

7.13

Pemrats 3ala4Yi Ha HAXOXKIACHUC I'COMCTPUUYCCKUX BCIUYUH I10 06pa3uaM niim
AJIropuT™Mam, IMPUMCHASA H3BCCTHBIC AHAJTIUTHUYCCKHUC MCTOABI HpPHU PCIICHUU
CTAaHAAPTHBIX MATCMATHUYCCKUX 3aJad Ha BbIUUCICHUC YIJIOB MCKIY
CKpCIIMBAIOIIUMHUCA TPAMBIMHU, MECKOAY HpSIMOI\/’I U TIIJIOCKOCTBIO, MCKAY
IIOCKOCTAMU, ABYTI'PAHHBIX YIJIOB

7.14

Boruncnsate 00bEMBI M MIIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupaMuia) ¢ MOpuUMEHeHHeM (GOpMyJ, BBIUUCIATH COOTHOIICHUS MEXIY
TJIOMIAISIMU TTOBEPXHOCTEN, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh NOHATUSAMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh
CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUN (PUTYDPBI

7.16

W3BnekaTb, MpeoOpa3oBbIBaTh M WHTEPHPETUPOBATH HH(POPMALUIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTexax
U pUCYHKaX

7.17

[TpumensTh reomMeTprueckre (pakThl A PEIICHUsI CTEPEOMETPUUYECKUX 3a/1ad,
MPEATNONAraloNuX HECKOJbKO IIIaroB PEeHIeHHUs, €CIU YCIOBUS NPUMEHEHUS
3aJlaHbl B IBHOU (hopme

7.18

[IpuMenaTs  mpocTelmme  MNpOTpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUYECKUX 3a]1a4




Kon
NPoBePsIEMOro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o01ero 00pasoBanus

[IpuBOIUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE U KU3HU,

7.19
pacno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE
[IpuMeHsATh TOJMYYEHHBIE 3HAHMA HA TPAKTUKE: aHAIM3UPOBATH peajbHBIC
CHUTyallUd M TPHUMEHSATh W3YYEHHBIC MOHATHA B TPOLIECCE MOMCKA PELICHHUS
MaTeMaTu4ecKd CQOPMYIMPOBAHHON TMPOOJIEMBI, MOJCIUPOBATH pPEAIbHBIC
7.20 CUTyallUM Ha S3BbIKE T'COMETPHH, HCCIEA0BaTh IIOCTPOSHHBIE MOJEIH C
UCIIOJIb30BAHUEM TEOMETPHUCCKHX IOHATHH M TeopeM, armapara aiareOpsl,
penate NpakTHYECKHE 3a1a4M, CBSI3aHHBIE C HAXOXICHHEM I€OMETPHYECKHX
BEJINYMH
11 KJIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
posep o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
OnepupoBaTh TOHATHUSAMH: IWIMHAPUYECKAsh TIOBEPXHOCTh, OOpa3yromme
6.1 [IMHAPUYECKOW  TOBEPXHOCTH, IWIMHAP, KOHWYECKas IOBEPXHOCTb,
o0pa3yronre KOHHYECKOW TOBEPXHOCTH, KOHYC, ChepruecKast TOBEPXHOCTh
6.2 Pacno3HaBaTh Tena BpaieHus (LHJIMHADP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHS TNl BPALLICHUS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U INIOCKOCTH
OnepupoBaTh NMOHATHSIMH: IIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
6.5 CEeTMEHTa, IIapOBOM CII0H, OCHOBaHME IIAPOBOTO CIIOS, BBICOTA IAPOBOTO CIIO,
1apOBOM CEKTOP
6.6 Borancnars 06bEMBI U III0MIAIU TOBEPXHOCTEN TN BPAIlEHUs, TEOMETPHUECKUX
' TEI ¢ IPUMEHEHHEM (POPMYJT
6.7 OnepupoBaTh MOHATUSAMHU: MHOTOI'PaHHUK, BITUCAHHBIM B chepy M OMUCAHHBINA

okoJto chepsl, cepa, BMCaHHAST B MHOTOTPAHHHUK WM TEJIO BPAIICHUS




Kon

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI 0CHOBHOM

NPOBEPSIEMOro o
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara
6.8 BbluncnsaTe COOTHOLIEHMS MEXAY IUIOIIAISIMU IOBEPXHOCTEH M 00BEMamMu
' MOA0OHBIX TEJ
6.9 N300paxkaTh u3y4aemble (GUTYpbl OT DPYKH M C HPUMEHEHHEM MPOCTBIX
' YEepTEKHBIX THCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0OBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUCHMSI TEJI BPALLICHUS
W3BnekaTb, WHTEPHOPETUPOBaTH U  MpeoOpa3oBbIBaTh HMH(pOpMANUIO 0
6.11 IPOCTPAHCTBEHHBIX F€OMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTexax
Y PUCYHKaxX
[TpumeHsTh TeOMeTpuUecKre (aKThl ISl PEHICHUSI CTEPEOMETPUIECKUX 3a/1ad,
6.12 IIPEIIOJIAratoIiuX HECKOJIBKO LIAaroB PEIICHHUs, €CIU YCIOBUSA INPUMEHEHUS
3aJaHbl B SIBHOU (opme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BBINONHATE NENCTBUSA CII0KEHNS BEKTOPOB, BBIUNTAaHUS BEKTOPOB U YMHOKCHUS
' BEKTOpPA Ha YUCII0, OOBACHATh, KAKUMHU CBOMCTBAMM OHHU 00JIaJatoT
6.15 [TpuMeHsTH paBUIIO NapajlieenuIena Npy CI0XeHUH BEKTOPOB
OnepupoBaTh NOHATUSAMM: ACKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
6.16 MOJZlyJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YO MEXIY
' BEKTOPAMH, CKaJspHOE TPOM3BEJEHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILUTAaHAPHBIE BEKTOPbI
HaxoauTts cyMMy BEKTOpPOB M NPOM3BEICHHE BEKTOPAa HA YHUCIIO, YIOJ MEXIY
6.17 BEKTOPAMHM, CKaJsPHOE TIPOM3BEIEHUE, pacCKiIaAblBaTh BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3anaBaTh IUIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CHCTEME KOOpAMHAT
6.19 Pemate mpocreiimme reoMETpUYECKHE 3aJadd Ha IPUMEHEHHE BEKTOPHO-
' KOOpJAMHATHOI'O METOJA
Pemats 3amaun Ha 10Ka3aTeILCTBO MATEMATUYECKUX OTHOIIIEHUN 1 HAX0XKJIEHUE
6.20 reOMETPUUYECKUX BEJIMYHMH N0 00pa3am WiH alropuTMam, pUMEHsIsl U3BECTHbIE
METO/IbI TP PEIIEHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a]1a4
6.21 [IpumMeHATs  mpocTeWIIMEe  NPOrpaMMHBIE  CPEICTBA U DIIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMEI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI 0CHOBHOM
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3oBaHus

6.2 IIpuBOAUTE IPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJE U KU3HH,
' pacno3HaBaTh NPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

HpI/IMeHHTb MOJIYYCHHBIC 3HAHWA Ha IPAKTHUKE: AaHAJIMU3UPOBATH PCAJIbHBIC
CUTyalluld W NPHUMCHATH HM3YYCHHBIC IIOHATHA B IMPOLECCCEC IIOMCKAa PCUICHUA
MaTeMaTHYeCKu C(HOPMYIMPOBAHHON TMPOOIEMbI, MOAEIHPOBATH pealbHBIC
6.23 CUTyallUM Ha A3bIKE T'E€OMETPUHU, HCCIEAOBATh IMOCTPOEHHBIE MOJCIH C
HCIIOJIb30BAaHUEM TE€OMETPUYECKUX IOHATHI M TeopeMm, ammapara aireopsl,
peliaTh MpPaKTUYECKUe 3aJaud, CBSI3aHHBIE C HAXO0XKJIEHUEM TI'€OMETPUYECKUX
BCIIMYUH

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIACC

Kon IIpoBepsiemMblii 31eMeHT cOAepKaAHUA

7 |I'eomerpus

OcHoBHbIE IOHATHA cTepeoMeTpuu. Touka, npsmMas, MI0CKOCTh, IpocTpaHcTBO. [ToHsTHE
7.1 |00 akCMOMAaTU4YECKOM MOCTPOCHUHN CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUU U CIIEACTBUS
U3 HUX

B3anmHoe pacnonioxkeHrne npsMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, MapAIIIETbHbIE U
CKpelmBarommecs npsmeie. [lapamienbHOCT TPSAMBIX U MJIOCKOCTEM B MPOCTPAHCTBE:
MapajuiebHbIE MPSIMBIE B IPOCTPAHCTBE, MAPAIUICIBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD
79 pAMOM U IJIOCKOCTH. Yrasl
' C COHAIIPAaBJICHHBIMU CTOPOHAaMH, YroJd MEXAy NpsAMBIMU B  IIPOCTPAHCTBE.
[TapannenpHOCTh IJIOCKOCTEW: MapajyieibHble IUIOCKOCTH, CBOMCTBA NapajuleNIbHBIX
mockocteil. TlpocTeiiue mpocTpaHCTBEHHBIE (DUTYpPHI HA TIJIOCKOCTH: TETPadp, KyO,

apaJjiieJICnuIea, MoCTpoCHUC CedYeHU

[lepneHquKynsIpHOCTE MPSMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE TpsSMbIE B
IIPOCTPAHCTBE, MpPSMBIE NapAJIENbHBIE W MEPHEHIUKYISIPHBIE K IUIOCKOCTH, MPHU3HAK
MEPIEHIUKYISIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MPSAMON IMEPHEHAUKYISIPHON
73 IIJIOCKOCTH. YTJBI B MPOCTPAHCTBE: YroJl MEXAY NMPSAMOM M IUIOCKOCTBIO, JBYI'PaHHBIN
' yroJ1, IMHEWHBIN YroJI ABYTPaHHOro yria. [lepnenaukyisp 1 HaKJIOHHBIE: PACCTOSHUE OT
TOYKH /0 TJIOCKOCTH, PACCTOSIHME OT HPSAMOM A0 IIOCKOCTH, MPOEKIHs (UTyphl Ha
IJIOCKOCTh. [IepreHIuKyIsApHOCTh IIIIOCKOCTEM: MPU3HAK MEPHEHAUKYISAPHOCTH ABYX

mockocteil. Teopema 0 TpEX MeprneHuKyIsIpax




Koxa

7.4

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

[loHsiTHEe MHOrOrpaHHUKAa, OCHOBHBIE 3JEMEHThl MHOIOIPAaHHHKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOIPaHHMKH, pa3BEpTKa MHOTOrpanHuka. [Ipusma: n-yroapHas npusma,
TpaHd ¥ OCHOBAHMS TPHU3MBI, MpsMas M HAKIOHHAS MPHU3MbBI, OOKOBas M MOJHAS
MIOBEPXHOCTh Mpu3Mbl. [lapannenenunesn, NpsSMOYroJbHBIM MapajIeNeNnuIe] U €ro
cBoricTBa. [Iupamua: N-yronbHas nUpaMuia, TpaHU U OCHOBAaHUE MUPAMHUIBI, OOKOBAs U
II0JIHAs IIOBEPXHOCTh MHUpAaMUAbl, IPaBUJIbHAS U yCEUEHHas NUPAMUIA. JIEMEHTHI
npu3Mbl ¥ nupamuipl. lIpaBuibHblE MHOTOIpDAHHHMKHW: TOHSATHE IPABUIBHOIO
MHOI'OTPaHHUKA, IPAaBUJIbHAS [TPU3Ma U PAaBUJIbHAS IUpaMua, IpaBUiIbHas TPEYTroibHas
nupaMMia Y NpaBWiIbHBIA — TeTpadap, KyO. IlperncraBieHwe o MpaBUIIBHBIX
MHOTOTpaHHHUKAX: OKTa’ap, 10AeKa’ip U ukocayapyrue CeueHus MpU3Mbl U IUPAMMU/IbI

7.5

CI/IMMeTpI/Iﬂ B MNPOCTPAHCTBC: CHUMMCTpUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIEMEHTBI CUMMCTpPUU B TMpaMuaax, MapajuiCICIINIICAaX, IPaBUJIbHBIX MHOTOTPpaHHUKAaX

7.6

Brruncnenue 3meMeHTOB MHOTOTPAaHHUKOB: pEOpa, quaroHanu, yrisl. [Inomaas 60koBoit
ITIOBEPXHOCTH M MOJHON NOBEPXHOCTH MPSAMOM IIPU3MBI, IIJIOIIA b OCHOBAHUH, TEOPEMA O
OOKOBO MOBEPXHOCTH MPsiMOiA Tipu3MbL. [101a16 60KOBOI MOBEPXHOCTH U IIOBEPXHOCTH
MIpaBWJIbHON NHpaMubl, TeOpemMa O Iulomanu yceuyéHHol mnupamunabl. [lonstue 06
00BEMe. OOBEM MUpPaMUIbI, TPU3MBI

7.7

[lonobusie Tena B mpocTpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAJSIMU IOBEPXHOCTEH,
00bEMaMU TOIO0HBIX TEJT

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COEePKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3yrolve LWIMHIPUYECKON MOBEPXHOCTH, OCh
III/IJIHH)IPH‘IGCKOﬁ HOBerHOCTI/I. LII/IJ'II/IHJIPI OCHOBAHUA H 60KOBa$[ HOBerHOCTB,
oOpasyromas 1 0Ch, TUIOIIaAh OOKOBOW 1 TTOJIHOW TTOBEPXHOCTH

6.2

Konundeckas moBepXHOCTh, 00pa3yrolue KOHNYECKOH MOBEPXHOCTH, OCh U BEPIIUHA
KOHWYecKoi moBepxHOcTH. KOHyc: OCHOBaHHME M BepIIMHA, O0Opa3ywolnas U OCh,
wiom@aab OOKOBOW M MOJIHOM TOBEPXHOCTH. YCEUYEHHBIH KOHYC: OoOpasyrolue u
BBICOTA, OCHOBAHUS U OOKOBast MOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paanyc, IuameTp, Moaap noBepxHocTu chepsl. Blaumuoe
pacmnonoxxeHue cdepbl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIIomans

cepsl




Kon

6.4

HpOBepHeMbIﬁ IJIEMEHT COAECPKAHUSA

N3o0paxkeHune Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka muimuHapa u KOHyca

6.5

KomOuHnamnmu ten BpameHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OMMCAHHBIN OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PAaHHHK, WIIH TEJIO BPALLICHUS

6.6

[Tonsatue 06 o0bEMe. OcHOBHBIE CBOicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TMapajuiesienumeaa u ciaeacTBus u3 He€. O0bEM HUIMH/pPa, KOHYCA.
O06BEM mapa u wiomaas cheps

6.7

[Tomo6ubIe Tena B mpoctpancTBe. COOTHOIIEHUS MEX/TY IIOMIAIIMH TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TENT

6.8

Ceuenusi nunuHApa (MapajjieibHO M TMEPHEHIUKYISIPHO OCH), CEUYEeHHs] KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUECHUS 11apa

6.9

Bexktop Ha miockoctd M B mpoctpaHcTBe. ClOXKEHHE M BBIYUTAHHE BEKTOPOB.
YMHO)eHue BeKTopa Ha yuciio. PasnokeHue BekTopa IO TpPEM HEKOMILIAHAPHBIM
Bektopam. [IpaBuiio napannenenunena. Pemenue 3anau, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBWJI JCHCTBUI ¢ BEKTOpaMU

6.10

[IpsmMoyronbpHas cucremMa KOOpAMHAT B IpoCcTpaHcTBe. KoOOpIMHATBI BEKTOpA.
[Ipocreiimue 3amaun B KOOpAMHATax. Yroid MexAy BekTopamu. CkaisipHoe
IIPOU3BEICHUE BEKTOPOB. BpluncieHue yriioB MeXAy IHPSAMBIMH M IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA FEOMETPUUYECKHX 3a/1a4

IMPOBEPAEMBIE HA ET'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O

OBHIET'O OBPA3OBAHUA
Kon IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM Pe3yJIbTaTaM OCBOCHUS
NpoBePAEeMOro OCHOBHOMH 00pa30BaTeJbLHOM NPOrPaMMBbI CPeIHEro 0011ero
TpeOOBaHUs o0pa3oBaHusi

Brnagenue meTonamu J10Ka3aTeiabCTB, arOPUTMaMU PELICHUS 3a/1a4; YMEHHUE
dbopMynupoBaTh M ONEPUPOBATh MOHATUAMU: OIpPEJEICHHE, aKcuoma,
TEOpeMa, CIIEJCTBUE, CBOWCTBO, NPHU3HAK, OKA3aTENbCTBO, PABHOCUIIbHBIE
(GOopMyIMpPOBKH; TPHUMEHATh MX; YMEHHE (QOPMYIHPOBaTh OOpaTHOE U
IIPOTUBOIIOJIOKHOE YTBEPXkKACHHUE, NMPUBOAUTH IPUMEPBI M KOHTPIPUMEDHI,
HCII0JIb30BaTh METO MaTEMATUYECKON MHAYKLIUN; IPOBOIUTD JOKA3aTEIbHbIE

pacCyxXaAC€Husd Npu pCIICHUU 3aJiad, OLUCHUBATH JIOTHYCCKYIO IPaBUIIBHOCTDH




Kon
NpoBepseMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

pacCyXIcHUI; yMeHue OIIEpUPOBATH MIOHATUSAMM: MHOX€ECTBO,
[IOAMHOXKECTBO, OIlepalid HaJl MHOXXECTBAMM; YMEHHUE HCIIOIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN aIlrapaTr g ONUCAaHUS PEAIbHBIX IIPOLIECCOB
U SBJICHUH W TpU pElIeHHHM 3a/Jad, B TOM 4YHCIE M3 APYruX Y4eOHBIX
MPEIMETOB; YMEHHUE ONEPHPOBAThH MOHATUAMU: Tpad, CBA3HBIN rpad, nepeso,
LUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh U OMUCHIBATH Tpadbl pa3InIHBIMU
croco0amMu; UCIOIB30BaTh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHHe oOomnepupoBaTh MOHATHUSMH: HATYpaJbHOE YHCIIO, IIEJI0€ YHCIIO,
CTENEHb C LIeTbIM IOKa3aTejeM, KOPeHb HAaTypallbHOM CTENeHHU, CTENEHb C
palMoOHAIBHBIM TIOKa3aTesieM, CTENEeHb C JCHCTBUTEIBHBIM I10Ka3aTelIeM,
norapudm 4ucia, CHHYC, KOCHHYC U TAaHT'€HC MPOU3BOJILHOTO YHCIIA, OCTATOK
M0 MOJYJIO, PAIMOHAIBHOE YKCIIO, HPPAUOHAIBHOE YHCIO, MHOXECTBA
HaTypaJbHBIX, ILEJbIX, PallMOHAIBHBIX, JICUCTBUTEIIBHBIX YHCEN; YMEHUE
WCIIOIb30BaTh MPU3HAKKA JEIMMOCTH, HAUMEHBIIHK OOIIMI ACNUTENs U
HaWMEHbIIIee OO0IIee KpaTHOE, aJropuT™M EBKIuga mpH pelieHud 3aaad;
3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMU CUCTEMaMU CUUCIICHUS; YMEHUE
BBITIOJIHATh BBIUMCICHWE 3HAYEHWH W TPeoOpa3oBaHUsS BBIPAKCHUH CO
CTENEHsSAMH | JjorapudmMaMu, MpeoOpa3oBaHusi JIPOOHO-PAIMOHATBHBIX
BBIPQXKEHUI; yMEHHME OIEpHUpPOBaTh MOHATHSIMH: MOCIEI0BATEIbHOCTD,
apupMeTHUYecKas MPOTPECCUs, TeOMETpPUYECKas IPOorpeccusi, OCCKOHEUYHO
yOBIBaroIas reoMeTpudecKast MIPOTPECCUSI; yMEHUE 3a/1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (GopMmyir;
yMEHHE ONEPUPOBATH TMOHITHAMHU: KOMIUIEKCHOE YHCJIO, COMPSIKEHHBIC
KOMIUIEKCHBIE YHWCIa, MOAYJIb W apryMEHT KOMIUIEKCHOTO uucia, ¢dopma
3aMucl KOMIUIEKCHBIX 4ucel (TeoMeTpudeckas, TPUTOHOMETpUYecKas
u anrebpandeckas); yMeThb TMPOU3BOAUTH apu(pMETHUYECKHue OEHCTBHUS C
KOMIUIEKCHBIMM ~ 4YMCJIaMH;  NPHUBOJWUTH  MPUMEPHl  UCIHOJIb30BAHUS
KOMIUIEKCHBIX YHCEJ; ONEpPUpOBATh MNOHATUSAMU: MaTpuma 2x2 u 3X3,
ONPENEINTENb MAaTPHULIBl, TEOMETPUUECKUI CMBICI ONIPEIETUTENS

YMeHHe OnepupoBaTh IMOHATUAMU: PaLMOHAIBHBIE, HWPPALMOHAJIBHBIE,
MOoKa3zarejabHble, CTENEHHbIe, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YPaBHEHUs M HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONEPUPOBATH NMOHATUSIMU:
TOXKJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHUE, HEPaBEHCTBO,
CUCTEMA YPABHEHUI M HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHUW, HEPABEHCTB
U CUCTEM; YMEHHE PEIIATh YPABHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO
pa3IM4YHBIX IPUEMOB; pelIaTh YPAaBHEHMs, HEPABEHCTBA U CHUCTEMBI C
[apaMeTpoM; IIPUMEHATh YPABHEHM S, HEPABEHCTBA, UX CUCTEMBI JIJIS PELLEHUs
MaTeMaTHYeCKUX 3a]ad M 3aJa4 U3 pa3IHyHbIX 001acTeil HayKu U peanbHOM
KU3HU




Kon
NpoBepseMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

YMeHue omepupoBaTh MOHATUAMHU:  (QYHKIMS, YETHOCTb (PYHKIUH,
NEPUOUYHOCTh  (DYHKIIMHM, OTPaHUYCHHOCTh (YHKIHMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (yHKIMH, HauOoiblIee W HauMEHbIIEE 3HAYCHUS
(GyHKIMHM Ha TPOMEXKYTKE, HEmpepbiBHAas (YHKIHSA, aCUMNOTOTHI Tpadukra
GbyHKIMM, TepBas M BTOpas MPOU3BOMHAS (YHKIUH, T€OMETPHUYECKUN W
(bu3MUECKHU CMBICIT TPOM3BOHOM, TEpBOOOpa3Hasi, ONpeIeIEHHBIN HHTETpall;
yYMEHHE HaXOIUTh AaCUMITOTHI rpaduka (QYHKIUH; yMEHHE BBIYUCIATH
NPOU3BOAHBIE CYMMBI, IPOM3BEJCHHUS, YaCTHOTO W KOMIIO3UIMU (DYHKIHH,
HAXOJHUTh ypaBHEHHE KacaTelIbHOW K rpaduky (QyHKIHMH; yMEHHE HaXOIUTh
MIPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA; YMEHHE HCIIOJIb30BaTh IPOU3BOIHYIO
JUIL  WCCIIeIOBaHUS (YHKIWH, HAXOMUTh HaWOONBIINE W HAaWMEHbIIHNE
3Ha4eHUs (YHKUUH; CTPOUTH TI'padUKd MHOTOWICHOB C HCIIOJIB30BAHUEM
ammapara MaTeMaTHYeCKOTO aHalM3a; MPUMEHSTh MPOU3BOIHYIO IS
HaXO0JK/ICHHUS HAMJIYYIIEerO PEHICHHs B IPUKIIAIHBIX, B TOM YHCIIE COIHAIbHO-
KOHOMHUYECKUX M (PU3NYECKUX 33/1a4axX; HAXOIUTh TUIOMAIU U 00BbEMBI (PUTY
C TOMOIIBIO HWHTErpajia; NPUBOJAUTH NPUMEPHl  MaTEMaTH4eCKOro
MO/JICIIMPOBAHUS ¢ TOMOIIBIO Au(epeHInanbHbIX YpaBHEHUH

YMenue omnepupoBaTh NOHATUAMHU: Tpaduk GyHKIUH, oOpaTHas (GyHKIHS,
KOMIO3ULUs (QYHKUWH, JHHEWHas QYHKUOUS, KBaapaTWyHas (yHKIIHS,
panuoHanbHas (QYHKIUS, CTENeHHas (YHKIUS, TPUTOHOMETPUUYECKUE
¢byHKIMM, oOpaTHbIE TPUTOHOMETpUYECKHE (YHKIHMM, IOKa3aTellbHas M
norapu@muyueckas QyHKIMHN; yMEHUE CTPOUTH IPapUKN U3YYEHHBIX PYHKIINMH,
BBITNIOJIHATH MTpeo0pa3oBaHus rpauKoB QYHKIIMMA, UCIIONB30BaTh TpaduKH 715
U3Y4YEHHs IIPOLIECCOB M 3aBUCHUMOCTEH, NpPU PELICHUHM 3aJad U3 APYTHUX
y4eOHBIX NPEAMETOB M 3aJad U3 pealbHOM KU3HU; BBIpaXkaTh (hopMyraamu
3aBUCUMOCTH MEXJy BEJIMYMHAMM; HCIOJIb30BaTh CBOHCTBA U Trpaduku
GbyHKUMN U pelieHHsl YpaBHEHUH, HEpaBeHCTB M 3a/ad C IapaMeTpaMu;
n300paxaTh Ha KOOPJAMHATHOM INIOCKOCTH MHOKECTBA PELIEHUM ypaBHEHUH,
HEPABEHCTB U UX CUCTEM

YMeHue peniaTh TEKCTOBBIE 33ja4i pa3HbIX TUIIOB (B TOM YMCIIE€ Ha IPOLEHTHI,
JIOJIM M YacTH, Ha JIBXKEHHUE, paboTy, CTOUMOCTh TOBApOB M YCIYT, HAJOTH,
3ajaul U3 0O0JacTH YHpaBiIEHUS JHMYHBIMM U CEMEHHBIMH (UHAHCAMU);
COCTaBJIATh BBIPA)KEHUS, YyDAaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO
3aJ1auu, UCCIIE0BATh MOJYYSHHOE pEIIeHHE U OLIEHUBATh MPaBI0N0A00HOCTb
pE3yJIbTaTOB; yMEHHME MOJEINPOBATh pEAlbHBIE CUTYallUH Ha SI3bIKE
MaTEMaTHKH; COCTABIIATH BBIPA)KEHNUS, yPAaBHEHHU 1, HEPABEHCTBA U X CUCTEMBbI
10 YCIIOBUIO 3a/1a4d, UCCIIEN0BATH IIOCTPOCHHBIE MOJECIIH C UCIIOIb30BAHUEM
anmapara anre0pbl, ”HTEpIPETUPOBATh MOJYYESHHBIA Pe3yIbTaT




Kon
NpoBepseMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

YMeHue onepupoBaTh MOHATUSAMH: CpelaHee apupMeThyecKoe, MeauaHa,
HauOoIblllee W HaMMEHbIEE 3HAYEHUS, pa3Max, JAUCIEPCHUs, CTAaHAApPTHOE
OTKJIOHEHHE 4YHCIOBOro Halbopa; yMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH
nH(pOpMaIIHIO, TPEACTABICHHYI0 B TaOnWIaxX, Ha AWarpaMmax, rpadukax,
OTPaXXAIOIIYI0 CBOMCTBA pEAIbHBIX MPOIECCOB M SIBJICHHI; MpPEICTaBIATH
MH(OPMALIKIO C TOMOUIBIO TAOJIUII U AUATPAMM; UCCIIEOBATh CTATUCTUYECKUE
JAaHHbBIE, B TOM YHCJIE C IPUMEHEHHUEM I'pa)uuecKuX METOI0B U 3JIEKTPOHHBIX
cpencTB; rpaduyecku HCCIeoBaTh COBMECTHbIE HAONIONCHUSA C MOMOUIBIO
JyarpaMM pacCEeMBaHMs U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh MOHATUSAMU: CIIy4alHBIN ONBIT U ClydailHOe cOoObITHE,
BEPOATHOCTb CIy4YallHOTO COOBITHS; YMEHUE BBIUUCIATH BEPOSITHOCTH C
WCTIOJIb30BaHNUEM T'pa(hUIECKUX METOJIOB; MPUMEHATH (POPMYIIBI CIIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, (OpPMYITy TMOJHOW BEPOSTHOCTH, (QOpMyTy
Beprymnu, xomOumHaTtopHbBIe (DAKTBHI U (GOPMYIBI; OICHWBATH BEPOSTHOCTH
peanbHbIX COOBITHI; YMEHHE ONEepUPOBATh MOHATUAMU: ClydaiiHas BEJIMUHHA,
pacnpeielieHue BEpPOSTHOCTEN, MaTEeMAaTHYECKOE OKHUIAHHUE, JUCIEPCHUS U
CTaHJApTHOE OTKJIOHEHHUE CIy4alHOW BEIMUYMHBI, PYHKIUHU pacnpeaeaeHus u
IUIOTHOCTH PaBHOMEPHOIO, I0KA3aTEJIbHOIO U HOPMAJIBHOT'O PACIPENEICHUT;
YMEHHUE HCIIOIb30BAaTh CBOMCTBA M3YYEHHBIX PACHPEACICHUN Ui PELICHUS
3a/la4; 3HAKOMCTBO C TIOHATUSMHU: 3aKOH OOJBIIMX YHUCEN, METO/bI
BBIOOPOYHBIX MCCIEIOBAaHUMN; YMEHUE MPUBOAUTH IPHUMEPHI MPOSBICHUSL
3aKOHa OOJIBIIMX YKCET B MPUPOAHBIX M OOLIECTBEHHBIX SIBJICHMSIX; YMEHHUE
ONEPUPOBATh MOHATUAMM: COYETAHWE, IEPECTAHOBKA, YHUCIO COYETAHMM,
YHCII0 NePecTaHOBOK; OnHOM HpI0TOHA; yMeHUe NPUMEHATh KOMOUHATOPHBIE
GbakThl M pacCyKIeHHs JUIsl peIIeHUs 3ajady; OLIEHUBAaTh BEPOSITHOCTU
peambHBIX ~ COOBITMH;  COCTAaBIATH  BEPOSITHOCTHYIO  MOJAEIb U
MHTEPIPETUPOBATH MOJIYUEHHBIN pe3ynbTaT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, IPSAMAast, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, Jy4, BEIWYMHA VyIJIa, IUIOCKAM yroj, JBYTPaHHBIA yrod,
TpEXTPAHHBIA  YroJl, CKpPEIIMBAIOIIMECS NpsMbIEC, MNapaUIeIbHOCTh U
NEPNCHAUKYIIAPHOCTD MPAMBIX U HJ'IOCKOCTCI\;I, yroja MExay MnpsaMbIMH, YIOJl
MEXKYy MPSAMOA M TJIOCKOCTBIO, YTOJd MEXKIY IJIOCKOCTSIMH, PACCTOSTHUE OT
TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXAY NPSMBIMH, PACCTOSHHE MEXKIY
IJIOCKOCTSIMU; YMEHHE HUCIIOJIb30BATh MPHU PEIICHUH 3a7a4 U3yYeHHbIE (haKThI
U TeopeMbl TUIAHUMETPHUH, YMEHHE OIICHHBATh pa3Mepbl OOBEKTOB
OKpY>Kalolller0 MUpa; CTPOUTh MAaTEMaTUYECKHUE MOJEIH C IOMOLIBIO
FEOMETPUYECKUX TMOHATUMA W BEJIMYMH, pelaTh CBI3aHHBIE C HHUMH
MPAaKTUYECKHUE 3a1aUU




Kon
NpoBepseMOro
TpeOoOBaHMS

10

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

YMeHue omnepupoBaTh MOHATUSAMH: IUIOMEAAb (UTYpBl, 00BEM (UTYpHI,
MHOTOTPaHHHK, NTPABHJIbHBI MHOTOTPaHHUK, CEUEHHE MHOTOTpaHHHKA, KyO,
napajiesienunes, npu3Ma, nupaMmuaa, GuUrypa u MOBEpXHOCTh BpallCHUS,
WIMHAP, KOHYC, map, cdepa, miomians chepsl, MIOHIaab MOBEPXHOCTH
NUpPaMUAbl, NPU3MBIL, KOHYycCa, LMIMHIpA, 00BEM KyOa, MPSMOYIOJIBHOTO
napajuleJIenune1a, TMpaMubl, IPU3MBbl, HUIMHIPA, KOHYyCa, H1apa, pa3BEpPTKa
IIOBEPXHOCTH, CEUEHUS KOHYCa M LMIMHApA, MapajUICIbHBIE OCH WU
OCHOBAHHIO, CEYEHHE IIapa, IUIOCKOCTb, Kacaromascs cgepsl, LUIMHIPA,
KOHyCa; YMEHME CTPOMTb CEUeHHE MHOIOIpaHHMKa, H300pakaTh
MHOTOTPaHHHUKH, QUTYPHI U TOBEPXHOCTH BPAILIECHUS, HX CEUCHUS, B TOM YHCIIE
C TOMOIIBI0 JJIEKTPOHHBIX CPEACTB; YMEHHME NPHUMEHSATHh CBOICTBa
reOMETPHUECKUX (Uryp, CamMOCTOATENBHO (GOPMYIUPOBATH ONPEACTICHHS
n3ydaeMbIX (Uryp, BBIABUTaTb TUIIOTE3bl O CBOWCTBAX M IPHU3HAKaxX
reoMeTpuuecKkux ¢Guryp, oOOCHOBBIBATb WJIM OINPOBEpPraTh HX; yMEHHE
IPOBOJUTH KJacCU(UKAUIO (UIYyp IO pa3IMyuHbIM MPU3HAKAM, BBITOJIHATH
HEOO0XOAMMBIE JOTIOTHUTEIBHBIE TOCTPOCHHS

11

YMeHue onepupoBaTh MOHATUSAMU: ABUKEHHE B IPOCTPAHCTBE, MapajlIeIbHbIH
NIEPEeHOC, CHMMETpUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Mo 100us1, TOA0OHbIE GUTYPHI; YMEHHE PACIIO3HABATH PABHBIC
U ToA00HbIe (UTYpPBI, B TOM YHUCIIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
HCII0JIb30BaTh F'€OMETPUYECKHE OTHOIICHUS MPU PEIIeHUU 33]a4; HaXOJIUTh
reOMEeTpUUYECKHE BEJIMYUHBI (JIMHA, YroJl, MJIolaab, 00bEM) MPHU pEIIeHUU
3aja4

U3 Ipyrux y4eOHBIX MPEAMETOB U U3 PEANbHOM JKU3HU; YMEHUE BBIYMCIATH
TeOMETPUUYECKUE BEIWYMHBI (JJIMHA, Yroj, IUIOIAAb, OOBEM, IUIOIIA/Ib
MOBEPXHOCTHU), HCHOJB3Yys H3yuyeHHbIE (OPMYJIBI U METOJBI, B TOM YHCIE:
IUIOINAb TIOBEPXHOCTH MHPAMHJIbI, MPHU3MBbI, KOHYCa, LMWIMHIpPA, IUIOMAAb
cheprl; 00BEM Kyba, NPSIMOYTOJBHOTO MapajuleNieNuIena, MUPaMUIBI,
MPU3MBI, LIUJIMHAPA, KOHYCa, I1apa; YMEHWE HAaXOJUTh OTHOIIEHHE OOBEMOB
oJI00HBIX pUryp
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YMeHHe onepupoBaTh MOHATHAMU: TNPAMOYTOJbHAs CHCTEMAa KOOPAMHAT,
BEKTOpP, KOOpPJAMHATBI TOYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MIPOU3BECHNE BEKTOPA HA YUCIIO, PAa3JIOKEHHUE BEKTOpa MO 0a3uCy, CKaIsIpHOE
IIPOU3BEJICHNE, BEKTOPHOE NPOU3BEACHHUE, YIOJI MEXKAY BEKTOpPAMH; YMEHUE
UCIIOB30BAaTh BEKTOPHBIM M  KOOPAMHATHBIA METOJ I pELIEHUs
reoMeTpUUYECKUX 3aa4 U 33/1a4 APYTruX y4eOHbIX IPEIMETOB

13

YMmenue BLI6I/IpaTB MNOOXOIAIINN METOI s pelICHUd 3aJa4r; ITOHUMAHUC
SHAYUMOCTH MATEMATUKU B HU3Y4YCHHUU [MPUPOIHBIX U O6H.[CCTB€HHBIX
mponeccoB M 5[BJ'I€HPII71; YMCHHE pacCliO3HaBaTb MPOABICHHUE 3aKOHOB




Kox HpOBepﬂeMble Tpeﬁ()BaHI/Iﬂ K IIPEAMETHBIM pe3yjibTaTaM 0CBOCHUSA

NPoBePsIEMOro OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero 001ero
TpeOoOBaHMS o0pa3oBaHus

MaTEeMaTUKU B HMCKYCCTBE, YMEHHUE IPUBOAMUTH IIPUMEPBl MAaTEMAaTHYECKHUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTeMaTUYECKOW HAYKH

INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT cO/iepKAHUSA
1 |Ywucna u BeUUCICHUS

1.1 [HarypanbHble u nienble yucina. [lpusHaku A1eaIMMOCTH LENbIX YHCEN

12 Parmonanbhelie uncna. OObBIKHOBEHHBIE U JECSITUYHbIE IPOOH, IPOLIEHTHI, OECKOHEUHbIE
" |mepuonnueckue xpobu

13 Apudmernueckuil KOpeHb HaTypaslbHOW cTeneHHu. JleHCTBUS ¢ apuUpMeTHUYECKUMHU
" |KOpHAMH HATYpAILHOW CTENICHH

14 Crenenp ¢ nenbiM nokazateneM. CTeneHb ¢ pallMOHAJIbHBIM Toka3arenaeM. CBOHCTBa
" |crenenu

15 CuHyc, KOCUHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI€HC
" |umcnoBoro aprymenra

1.6 |Jlorapudm uncna. JlecsTHaHbIC M HATYpaTbHBIE JTOTAPU(DMBI

JlelicTBUTENbHBIE Yncia. ApupMeTHYecKre onepanuy ¢ AeHCTBUTENbHBIMU YHCIaMHU.
1.7 |IlpubnmxE€HHBIC BBIYUCICHHS, MPaBUIa OKPYTJCHHS, TMPUKUIKA W OIIEHKa pe3yJbTaTa
BBIYMCIICHUN

1.8 |IIpeoOpa3oBanue BbIpaKeHUN

1.9 |KommuekcHble yucna
2 | YpaBHeHHs U HEpaBEHCTBA

2.1 |Lenbie n 1poOHO-paITMOHATBHBIE YPAaBHEHHS

2.2 |UppanmoHanbHbIe ypaBHEHUS

2.3 | TpuroHoMeTpuyecKue ypaBHEHHS




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

2.4 |Iloka3aTenpHbIC U JJOTapU(DMHUIECCKUE YPABHCHHS
2.5 |Lenbie u 1poOHO-paniiOHAIbHBIE HEPABEHCTBA
2.6 |UppanmoHnaibHbie HEpaBEHCTBA
2.7 |Iloxa3zaTenbHble U JOrapUPMHUECKUE HEPABEHCTBA
2.8 | Tpuronomerpuyeckre HEpaBEHCTBA
2.9 |Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 |YpaBHeHHS, HEPABEHCTBA M CUCTEMBI C TapaMeTpaMHu
2.11 |Marpuna cucteMbl JIMHEHHBIX ypaBHEHUH. OnpeennTelb MaTPHIIbI
3 | Dyukuuu u rpadpuKu
31 Oyukuws, cniocoOsl 3ananus GpyHkuu. ['paduk pynkuun. Bzaumuo oOpatHbie GyHKIUY.
" |Yérubie u Heu€THbIe QyHKIMU. [Tlepuoanyeckue GyHKIMN
OO6nacth onpeneneHus 1 MHOXKeCTBO 3HaueHul pynkuuu. Hynn pynkuuu. [IpomexyTku
3.2 |3HakonocTosHCTBA. [IpoMeXyTKH MOHOTOHHOCTU (PyHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢ynkuuu. Hanbonpiee n HanMeHbIee 3HaueHue QYHKIMHA HA TIPOMEKYTKE
33 CrenenHas (pyHKIMS ¢ HaTypaJbHBIM M LENIBIM MOKa3zareneM. E€ cBoiicTBa U rpaduxk.
' CaoiicTBa ¥ rpa@uK KOpHs N-Oi CTENEeHU
3.4 | Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 |Iloka3zarenbHast u norapudmudeckas QyHKIHH, UX CBOWCTBA U TpapuKu
36 Touku pazpsiBa. AcUMNTOTHI TpadgukoB GpyHKIUH. CBOMCTBA (QYHKIIMI, HENPEPHIBHBIX HA
" |orpeske
3.7 |IlocnemoBaTenbHOCTH, CIIOCOOBI 3aIaHUs IOCIEN0BATEILHOCTEH
3.8 | Apudmerndeckas u reomeTpudeckas nmporpeccuu. Gopmysa CI0KHBIX POIIEHTOB
4  |Havana MaTeMaTH4eCKOTO aHAIHM3a
4.1 |IIpousBogHas pyHkuuu. [Ipon3BoHbIE AI€eMEHTAPHBIX PYHKINN
[IpumeHeHre TPOM3BOJHOW K HCCIEIOBaHMIO (PYHKIMH Ha MOHOTOHHOCTH U
4.2 |[skctpemyMmbl. HaxoxneHue HamOONBIIET0 M HAUMEHbBILIETO0 3HaueHHs (QYHKIUH Ha
OTpe3Ke
4.3 |IlepBooOpa3nas. MaTerpan




Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

5 MHoxecTBa B JIOTHKa

5.1 |MHoxecTBO, oniepanuu HajJ MHOkecTBamu. J{uarpammel Ditnepa — Benna

5.2 |Jloruka

6 [BeposaTHOCTB U CTaTUCTHKA

6.1 |OnwucarenpHas CTaTUCTUKA

6.2 |BeposiTHOCTB

6.3 |KomOunaropuka

7 [Teomerpus

7.1 |®urypsl Ha INIOCKOCTH

7.2 |IIpsiMbIe ¥ TIJIOCKOCTH B TIPOCTPAHCTBE

7.3 | MHOrOrpaHHUKH

7.4 |Tena 1 NOBEPXHOCTH BpAIICHUS

7.5 |KoopauHaThl U BEKTOPBI

YYEBHO-METOJNYECKOE OBECITEHEHUE OBPA30BATEJIBHOI'O [TPOLECCA
OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JIUT YHEHUKA

Artanacsaun JI.C. I'eomerpus. 10-11 kaacc. YueOnuk. ba3zoBblii 1 npoQuiIbHbIMA. —

IIpocBemenue 2024.




