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IHOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydeOHOro kypca «l'eomerpus» 6a30Boro ypoBHs s oOydarommxcs 10 —11
KJ1accoB pa3zpaboTaHa Ha ocHoBe DesieparabHOIo rocyAapCTBEHHOr0 00pa30BaTeIbHOIO CTAHAAPTA CPETHETO
obmero oOpa3oBaHusi, C Y4Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHWH, TMPEIbABIIEMBIX K
MaTeMaTH4ecKoMy OOpa30BaHUIO, M TpaauLuil poccuiickoro obOpa3zoBaHusa. Peanusanus mporpammsl
o0ecreynBaeT OBJIAJCHHE KIIOUEBBIMH KOMIETEHIHUSMH, COCTABISIONIMMU OCHOBY JJISi CAaMOPa3BUTHA H
HENpPepbIBHOIO 00pa30BaHuUs, LEIOCTHOCTh OOIIEKYJIbTYPHOI0, JMYHOCTHOTO U I103HABATEIbHOIO Pa3BUTHS
JMYHOCTH 00YyYaroIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOrO Kypca reOMETpHH Ha YPOBHE CpEIHEro obmero odpazoBaHus 0OyclOBICHA
MPAKTUYECKOH 3HAUYMMOCTBHIO METAlpeIMETHBIX W MPEAMETHBIX pe3ylbTaTOB OOYy4YeHHs] T€OMETpUU B
HaINpPaBJICHUU JIMYHOCTHOTO Pa3BUTHs 00ydJaromuxcs, GOpMUPOBAHUS (YHKIIMOHATBHOW MATeMaTHYECKOM
IPaMOTHOCTH, H3y4Y€HUS JAPYTUX Y4YeOHbIX JUCHUIUIMH. Pa3BuTHe y oOydaromuxcs NpaBUIbHBIX
MIPEJICTABJICHUA O CYNTHOCTH M MTPOUCXOXKICHUHA TE€OMETPUICCKUX aOCTpaKIUid, COOTHOIICHUH PEATBHOTO H
UJCANIbHOTO, XapakTepe OTPaKEHHs MATeMaTU4YeCKOW HayKOH SBJICHHMH W MPOLECCOB pPealbHOr0 MHPA,
MECTE T€OMETPHHM B CHUCTEME HAyK M POJM MAaTEMaTHYECKOIO MOJICIMPOBAHUS B HAyYHOM ITO3HAHWUU H B
MPAKTUKE CIOCOOCTBYEeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS Y4YalIUXCA, a TaKKe KauyecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /IalTAl[AHd B COBPEMEHHOM OOIIECTBE.

I'eomeTpus siBnsieTcss OAHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CpPEeIHEro olIiero oopa3oBaHusi, Tak
KaK 00eCIeYnBaeT BO3MOXHOCTh U3yYCHHUS KaK JUCIHUILINH €CTECTBCHHO-HAYYHON HAIIPABICHHOCTH, TaK U
T'YMaHUTAPHOU.

Jlornueckoe MplluieHHE, GOPMHUPYEMOE TPH H3YUYEHUU OOYy4YaIOIUMUCS TOHSTUHHBIX OCHOB
TFE€OMETPUH U TIOCTPOSHUU IIETIOYKH JIOTUYECKUX YTBEPXKACHUN B XOJE PEIICHUS T'€OMETPUYECKUX 3ajad,
YMEHHUE BBIIBUTATh M OMNPOBEPraTh THIIOTE3bl HEMOCPEJACTBCHHO HCIOJIB3YIOTCS TPH PENICHUU 3a]ad
€CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHUEeHTUPOBAThCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO pPOJb BO BCEX O00JIaCTAX
NesITeNIbHOCTH YenoBeka. OpHeHTalns 4eI0BeKa BO BPEMEHHU U IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0
COIMAIBHOTO OBITHS, (hOpMa OTPAKEHUST OKPYKAIOIIETO MHUPA, YCIOBUE YCIEITHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus JAeUCTBUTEIHHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU 00pa3aMH OOBEIUHSET pa3HbIe
BHUJBI yU4EOHOH W TPYHOBOH JIEATCIHHOCTH, SBISETCS OJHHM U3 TPOPECCHOHAIBHO BaXKHBIX KadyecTB,
MO3TOMY akKTyalbHa 3agada (OpPMUPOBAHHS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOPA3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTA B IOJTOTOBKE K MPAKTUYCCKOM
JEeSITeIbHOCTH 110 MHOTHM HaIPaBJICHUSIM.

lens ocBoeHust mporpammbl ydeOHOTO Kypca «l'eomerpusi» Ha 0a30BOM ypoBHE OOy4YEHHST —
o0mieoOpa3oBarenbHOEe U OOIIEKYJIBTYPHOE pPa3BUTHE OOYYalOMIMXCs depe3 oOecreyeHre BO3MOXKHOCTU
MPUOOPETEHUST M UCTIOJIh30BAHUS CHCTEMATHYCCKHX NEOMETPUYCCKUX 3HAHWH W JICHCTBUH, CHEIU(PUIHBIX
Tre€OMETPHUH, BO3MOXXHOCTH YCHEIIHOTO MPOJOJIKEHHsI 00pa30BaHMs MO CIEIHUATBLHOCTSAM, HE CBSI3aHHBIM C
MIPUKJIATHBIM UCITOJIb30BAHUEM T€OMETPHH.

[IporpamMma o reomeTpun Ha 0A30BOM ypOBHE MpeJHa3HAYECHA Il O0yUYaIOUUXCS CPEeTHEN MIKOIbI,
HE HWCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYJHEHUH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs. Takum
o0pa3om, oby4aromuecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH OOIIHE MaTeMaTHYECKIE YMEHUS, CBSI3aHHBIC
co crnenupUKOr reoMeTpur M HeoOXOAUMbIe sl )KH3HU B COBpEMEHHOM ooOmiecTtBe. Kpome storo, onu
HUMEIOT BO3MOKHOCTh U3YYHUTh TEOMETPHIO OoJiee TITy0OKO, €ClIH B IajbHEHIIeM BOZHUKHET HE0OXO0IMMOCTh
B TEOMETPHUYECKUX 3HAHUAX B MPO(EeCCHOHATLHOM JIeATETHHOCTH.

JlocTuKeHHe IIeId OCBOEHHS MPOTPaMMbI 00ECIIeYMBAECTCS PEIIEHUEM COOTBETCTBYIOMIMX 3a/ad.
[IpuoputeTHpiMu 3amadamMu ocBoeHusi Kypca «['eomerpum» Ha 0a3oBom ypoBHe B 10—11 kiaccax
SIBIISTFOTCSL:

e (opmupoBaHUE MpEACTaBICHUS O N'EOMETPUU KAaK YaCTH MHPOBOW KYJIBTYPbl M OCO3HAHHE €&

B3aMMOCBSI3U C OKPY>KaIOLUM MUPOM;



e (opmupoBaHUE TpPENCTaBICHHS O MHOTOTPAHHMKAX M TelaX BpPAIICHUS KaK O BaXHEHIINX
MaTeMaTHYECKUX MOJICIISX, MO3BOJISIONIMX OMUCHIBATh U U3y4YaTh Pa3HbIC SBJICHUS OKPY’KAIOIIETO
MUDA;

e (opmupoBaHuME YyMEHHsS paclO3HABaTh HA YEPTEkKaxX, MOJACNSAX UM B pPEATbHOM MHpPE
MHOTOTPaHHUKH U TeJIa BPAIICHHS;

e OBJIAJICHHE METOJaMHU peIIeHUs 3a7a4 Ha TMOCTPOEHUS Ha H300PKEHHSIX MPOCTPAHCTBEHHBIX

uryp;

e (opmupoBaHUE yMEHHS OIEPUPOBATH OCHOBHBIMHU MOHSATHSAMH O MHOTOTPAHHHKAX M Tellax

BpAIICHUs U UX OCHOBHBIMU CBONCTBaMU;

® OBJQJICHUE ANTOPUTMAaMHU PEIICHHUS OCHOBHBIX THUIIOB 3a/a4; (JOPMHUPOBAHHE YMEHUS MPOBOJIUTH
HECJIOKHBIE JIOKa3aTeIbHbIC PACCYKIICHUS B XOJ/I€ PEIICHHUS CTEPEOMETPHUYECKUX 3a7a4 U 3aJ]1ad C
MPAKTUYECKUM COJICP KAHUEM;

® pa3BUTHC WHTCIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYyYaromMxcsi, MO3HABATEIBHON
AKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHHUM, KPUTUYHOCTH MBIIIJICHUS;

¢ (opmupoBanue QyHKIHOHAIBHON IPaMOTHOCTH, PEIEBAHTHOM T€OMETPUU: YMEHHUE PACIO3HABATh
MIPOSIBJICHUSI TE€OMETPUYECKUX MOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX
CUTyallUsiX M TpPHU H3YyYECHUH JAPYTUX YUEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (PopMyIHpOBaTH MX Ha S3BIKE TEOMETPUM W CO3/1aBaTh TI'€OMETPUUYECKHE
MOJICJIH, TIPUMEHATh OCBOCHHBIM T'€OMETPUYECKMA ammapar i pPEIIeHHUs IPaKTHKO-
OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJIYUYCHHBIC PE3YIIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOrPaMMBI SIBIISIETCSl BKIIOYEHHE B KypC CTEPEOMETPHUH B Hauase
€ro W3y4YeHHUs 3aJadv, pellaeMbiX Ha YPOBHE HHTYHTHBHOTO IO3HAHWS, W ONPEICIEHHBIM 00pa3oM
OpraHu3oBaHHas paboTa HaJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOT'O
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHNUE UHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K JAIbHEHIIEMY HU3YUYEHUIO
npeameTa.

[Ipeanourenre oTnaércs HArJISIAHO-KOHCTPYKTUBHOMY METOJY OOY4Y€HHs, TO €CTh TEOPETUUYECKUE
3HaHUS MMEIOT B CBOEW OCHOBE UYYBCTBEHHOCTb IPEAMETHO-IPAKTUYECKON JAesITeNbHOCTU. Pa3zButne
MPOCTPAHCTBEHHBIX MPEACTABICHUN y YYaIIUXCA B Kypce€ CTEPEOMETPHHU IMPOBOAUTCS 3a CUET pPEIICHUS
3a/1a4 Ha CO3[]aHUE MPOCTPAHCTBEHHBIX 00Pa30B U 3ajau Ha OTNIEPUPOBAHUE MTPOCTPAHCTBEHHBIMH 00pa3amH.
Co3nanne oOpa3a MPOBOAMTCS C OMOPOM HA HATJSAIHOCTh, a ONEPUPOBAHHE OOpPa3OM — B YCIIOBHSX
OTBJICUEHHUS OT HATJIAITHOCTH, MBICIEHHOTO U3BMEHEHHS €r0 UCXOJIHOTO COJIepKaHUsI.

OcHoBHBIE copepkaTenbHble TUHUU Kypca «l'eomerpum» B 10-11 kmaccax: «MHOTOrpaHHUKNY,
«IIpsiMble ¥ TIOCKOCTH B MPOCTpaHCTBE», «Tena BpamieHus», « BEeKTOpbl 1 KOOpAUHATHI B IPOCTPAHCTBEM.
dopMHUpOBaHKE JIOTHYECKUX YMEHUM paclpenessieTcss He TOJIbKO MO COJAepKaTeIbHBIM JTUHUSM, HO U TIO
rojgam o0y4eHHs Ha YPOBHE CPEHET0 00IIero 00pa3oBaHusl.

Conepxanne oOpa3oBaHHS, COOTBETCTBYIOIIEE TMPEAMETHBIM pE3yJbTaTaM OCBOCHHS paboueit
MPOrPaMMBI, paclpeeNEHHBIM M0 ToaM 00y4YeHHUs, CTPYKTYPUPOBAHO TaKUM OOpa3oM, YTOOBI OBIIAJICHHE
T€OMETPUYECKUMH TIOHSATHUSMHM M HaBBIKAMH OCYIIECTBISJIOCh MOCIEN0BATEILHO W IOCTYNaTeNbHO, C
COONIOZICHHEM TPUHIUIIA MPEEeMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOYAIUCH B OOIIYI0 CUCTEMY
T€OMETPUUYECKUX TIPEACTABICHUN OOyYarOIIMXCsS, paclmpsst ©u yoIyossiss e€, o0pa3ys TpOoYHBIE
MHO>XECTBECHHBIC CBS3H.

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIVTAHE
Ha u3yuenue reomerpuu orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B Hegento B 11 knacce, Bcero 3a

Ba roma o0y4eHust - 102 y4eOHBIX Jaca
COAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, HpocTpaHcTBO. lloHATne 006
AKCMOMAaTHYECKOM ITIOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHOE pacnosioKeHHe TMpPAMBIX B IPOCTPAHCTBE: IEPECEKAIONIMECS, MNapaule]IbHBIE U
CKpeluBaromuecs mnpsMble. [lapamnenbHOCTh NPSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE: IapaljiebHBIC
IpsIMBIE B MPOCTPAHCTBE; NApAUIEIbHOCTD TPEX MPSAMBIX; MAapAJUICIBHOCTD NMPSAMOM M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMUA CTOPOHAMU; yrOJ MEXIYy IpsAMBIMUA B IIPOCTpaHCTBE. llapayienbHOCTH IUIOCKOCTEN:



MapajiebHble TUIOCKOCTH; CBOMCTBA MapaJiedbHbIX IUIOCKOCTEH. Ilpocreifmne nmpocTpaHCTBEHHbBIE
(burypsl Ha MIOCKOCTH: TETPadp, KyO, mapauieNenue; IoCTPOeHHE CeUeHUH.

[lepneHIUKYISAPHOCTD NMPSMOU U IUIOCKOCTH: MEPIEHIUKYIISIPHBIE MIPSMBIE B IIPOCTPAHCTBE, NPSMBIC
NapajuleJIbHbIE U NMEPHEHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK NEPIEHIUKYISIPHOCTH IPSIMON U IUIOCKOCTH,
TeopeMa O MPSIMOW MNEPHEHIUKYJSIPHOM IIOCKOCTH. YTIUVIBI B IPOCTPAHCTBE: YIoJl MEXIy MNpsSMOM H
IJIOCKOCTBIO; JBYT'PAHHBIM YIOJI, JIMHEWHBIA YroJl ABYTPaHHOTO yruia. IlepneHaukymnsp M HakIOHHBIE:
paccTossHHE OT TOYKM JO IUIOCKOCTH, PAacCTOSHHUE OT MPSAMOH 10 IUIOCKOCTH, HPOEKIHs (Urypbl Ha
IJIOCKOCTB. 1IepneHauKyIsIpHOCTD IIIIOCKOCTEN: MIPU3HAK NIEPIEHAUKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema
0 TPEX NEPIEHIUKYIIApaXx.

MHOrorpaHHUKHU

IlonsiTME MHOIOIpPaHHMKA, OCHOBHBIE JJIEMEHTBI MHOTOIDAHHMKA, BBIIIYKJIbIE W HEBBIIYKIIBIE
MHOTOTpaHHUKH; pa3BEPTKa MHOrorpaHHuka. I[Ipusma: n-yronpHas npusma; I'paHd U OCHOBAHMS IPU3MBI,
npsMas M HaKJIOHHAas IpU3Mbl; OOKOBask M IIOJHAs IOBEPXHOCTh mpu3Mel. [lapannenenumnern,
IIPSIMOYTOJIbHBIN MapaljiesienuIes u ero cBoiicra. IlupamMuna: n-yroinpHas nupamuja, TpaHd U OCHOBaHUE
UpaMyu/ibl; OOKOBast U TMOJIHAS IOBEPXHOCTh IMUPAMHUJIbL; NMPaBUIIbHAS M yCeu€HHasi MUpaMua. DJIEMEHTHI
pU3MBbl U nMpaMubl. [IpaBuibHbIE MHOTOTPAHHUKH: TTOHSTHE MIPaBUJIBHOIO MHOIOTPAHHUKA; IIPaBUIIbHAS
IpyU3Ma U MpaBUIbHAs NUpPaMUAA; MPaBWIbHAS TPEyrosibHas NMUpaMua U MPaBWIBHBINA TeTpasap; KyoO.
[IpencraBienyre o MpaBUIbHBIX MHOTOTPaHHMKAaX: OKTa’yap, AoAeKa’aAp U uxocazap. CedeHHs] MPU3MBI U
IIUPaMUIBI.

Bblunicnenue 3€MEHTOB MHOTOTpaHHUKOB: pEOpa, auaroHanu, yriasl. Ilnomans OokoBoit
MIOBEPXHOCTU U IIOJIHOW IOBEPXHOCTH MPSIMOM MpPU3MBI, IUIOLIA[b OCHOBaHWM, Teopema O OOKOBOIA
MOBEPXHOCTH TPsAMOM mpu3Mbl. [1omans O0KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOW MUPAMUJIBI,
TeopeMa o rioaau yceuéunoi nupamusl. [lonstae 06 06bpéme. OOBEM TUPAMUIBI, TPU3MBIL.

[lonobuble Tena B mpocTtpaHcTBe. COOTHONIEHHS MEXIYy IUIOHIaJIMU IOBEPXHOCTEH, o0BEMamMu
MOIOOHBIX TEIL.

11 KJIACC
Tena Bpamenus

[Hunuaapuyeckast HOBEPXHOCTh, 00pa3yroye MWIMHIPUYECKON TOBEPXHOCTH, OCh IIMJIMHAPUYECKOM
noBepxHocTU. [{uauHap: ocHOBaHUS M OOKOBas MOBEPXHOCTb, 0Opasyrollas U OCh; IUIONIAJb OOKOBOH M
ITOJIHOW ITOBEPXHOCTH.

KoHnnueckasi moBepXHOCTb, 00pa3yolue KOHHMYECKONW MOBEPXHOCTH, OCh M BEPIIMHA KOHHYECKON
noBepxHocTd. KoHyc: ocHOBanme W BepiimHa, oOpasyrolas W OChb, IUIONIaJAb OOKOBOW U TOJTHOU
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3yollue U BEICOTa; OCHOBaHUS U OOKOBas MOBEPXHOCTb.

Cdepa u map: neHtp, paauyc, AUaMeTp; TJIONMIAas MOBEpXHOCTH cdepbl. B3auMHoe pacrnosnoxeHue
cdepsl U MIOCKOCTH; KacaTelbHasl MJIOCKOCTh K cdepe; MIoMmaab chepsl.

N300paxenue Ten BpalleHus Ha III0CKOCTH. Pa3BépTka IMIuHApa 1 KOHyca.

KomOuHanuu Ten BpalleHusl 1 MHOTOTpaHHUKOB. MHOTOrpaHHMK, ONMCaHHbIM 0KoJ0 cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAHHUK, UM TEJIO BpallleHUsI.

ITonatue 06 o6wvéme. OcHOBHBIE cBoicTBAa 00BbEMOB Ten. Teopema 00 00BEME MPSMOYTOIBLHOTO
napajuiefienunena u cieacTsus u3 He€. O0bEM HUIMHIpa, KoHyca. O0bEM Iapa U MIoIa s ChepshI.

ITonoGHble Tenma B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOIAISIMHU TOBEPXHOCTEH, 0O0BEMaMu
MO/I00HBIX Tel.

Ceuenust mwinHApa (MapajuieIbHO W TEPHEHIUKYJSIPHO OCH), CEYeHHs KoHyca (mapajienbHoe
OCHOBAHUIO U MPOXO/IEe Yepe3 BEPIINHY ), CeUEeHHUs 1apa.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockoctu U B npoctpaHcTBe. ClI0KEHHE U BHIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpA
Ha 4yucio. PasnoxeHue BekTOopa IO TpEM HEKOMIUIAHApHBIM BekTopaMm. [IpaBuio mnapannenenumnena.
Pemenne 3amay, cBS3aHHBIX C NMPUMEHEHHMEM IpaBWi ACHCTBUN C BekTopamu. IIpsMoyronbHas cucreMma
KoopauHaT B npocrpaHcTBe. KoopauHatel Bekropa. IIpocreiimme 3agaunm B KOOpAMHATAX. YTOJ MEXKIY
BekTopamu. CKallIpHOE MPOU3BEAECHUE BEKTOPOB. BhIunciieHne yrioB MeXIy NPSMBIMH U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUYECKUX 3a/1ad.

IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIbTATbBI
JIMuHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTrPaMMBbl yueOHOTO mpeamera «MaTeMaTuKa) XapaKTepUu3yroTCs:



I'paxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKOW MO3UIMU OO0YyYaromerocs Kak aKTHBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOTo OOIIecTBa, MpPeICTaBICHHEM O MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUHU, MPOIEIYp TPaKIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH! U Tp.), YMECHHEM
B3aMMO/ICIICTBOBATD C COLIMAIBLHBIMU HHCTUTYTAMH B COOTBETCTBUHU € MX (DYHKIUSAMU U HA3HAUCHUEM.

IIarpnoTnyeckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTHIO POCCHICKOM TIpaKTaHCKOW UACHTUYHOCTH, YBAXEHUS K MPOILIOMY H
HACTOSIIEMY POCCHUMCKOM MAaT€MaTUKH, LEHHOCTHBIM OTHOIIEHMEM K JIOCTHXKCHUSM POCCUHUCKUX
MaTEMaTHUKOB U POCCHICKOM MaTeMaTHYeCKON IIKOJbI, K HCIOJB30BAHUIO STUX JOCTHKCHHUHA B JIPYTHX
HayKaX, TEXHOJIOTHIX, Cepax SIKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

OCO3HAHHMEM J[yXOBHBIX IIEHHOCTEH POCCHICKOrO Haponaa; CPOpPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, PTUYECKOTO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHHEM JIOCTH)KEHUN HayKu W
JeSATENbHOCTIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIIEro.

JcTeTH4YecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHWEM K MHUPY, BKIIOYas JICTETUKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 334, PEUICHHUM, PACCYX ACHUI; BOCIPUUMYUBOCTHIO K MaTEMAaTHUYECKUM aCIeKTaM Pa3IU4HbIX
BHJIOB HCKYCCTBA.

Du3uyecKoe BOCIMTAHME:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMAaTHYSCKHWE 3HAHUS B HMHTEpEcax 370pPOBOTO H
6e3omacHoro obpa3a >KM3HHM, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MHTAHHE,
cOamaHCHpPOBAaHHBIA PEXHM 3aHATUH W OTHbIXa, PEryisapHas (U3WUecKas aKTHBHOCTH); (DU3HUECKOTO
COBEPIICHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESATEILHOCTHIO.

TpyxoBoe Bocniutanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHHEM LEHHOCTU TPYAONIOOUS;, WHTEPECOM K pa3IHuHbIM cdepam
pohecCHOHATEHOM JCSITETLHOCTH, CBI3aHHBIM C MATEMATHKOW U €€ MPUIIOKCHUSIMHI, YMCHHEM COBEPIIIATh
OCO3HaHHBIM BBIOOp Oyaymieil mnpodeccun u  peann3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC IIJIAHBL
TOTOBHOCTBIO U CIOCOOHOCTHIO K MAaT€MaTH4YECKOMY OOpa30BaHHIO M CaMOOOpa30BaHHUIO HA MPOTSKEHUU
BCEH JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHUIO B PEHICHUM NPAKTUYECKUX 3a/lad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH.

JK0JI0THYEeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO IKOJIOTHUECKOM KYJIbTYpPbl, TOHUMAaHUEM BIUSHUS COIUATHBHO-9KOHOMHYECKHIX
MPOLIECCOB HAa COCTOSIHME TPUPOJHOW U COIMANBHOM Cpebl, OCO3HAaHWEM TII00AaTBbHOTO XapakTepa
AKOJIOTUYECKUX TPOOJIeM; OpUEHTAIlMeH Ha NMPUMEHEHWE MAaTEeMaTHYECKUX 3HAHUN Ui PEIICHHS 3a7ad B
o0JacTu OKpYXAaromiel Cpepl, TUIAHWPOBAHUS MOCTYNKOB M OIEHKM HMX BO3MOKHBIX TOCIEACTBUN s
OKpYKaIOIIEH Cpeibl.

IleHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTHI0 MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU
U OOIIECTBEHHOW TMPAKTUKH, TMMOHUMAHHUEM MaTeMAaTUYeCKOM Hayku Kak cdepbl dYeloBeYeCKOn
NESTETLHOCTH, JTAOB €€ Pa3BUTHUSI M 3HAYMMOCTH JUIS PA3BUTHS IUBUIIM3AINH; OBJIAJCHHEM S3BIKOM
MaTeMaTUKU U MATEeMAaTHYE€CKOM KyJIbTYpPOM KaK CpPEICTBOM MO3HAHUS MHUPA; TOTOBHOCTHIO OCYILIECTBISATH
MIPOEKTHYIO U UCCIIEIOBATEIBCKYIO ICSITEIIbHOCTh HHINBUIYAIBHO U B TPYIIIIC.

METANPE/IMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie  pe3yJbTaThl ~ OCBOGHHUS ~ MpOrpaMMbl  ydeOHOTOo  mpenMera  «MaremaTtukay
XapaKTepU3yIOTCS OBJIAJICHHEM YHUBEPCAIBLHBIMH HO3ZHABAMENbHOIMU OCUCMBUIMU, VHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHBIMU PE2YIAMUSHBIMU OeUCEUSMU.

1) Vuueepcanvnvie no3nasamenwvhnwvle Oelicmsus, odecneyusarom Gopmuposanue 6a308biX
KOCHUMUBHBIX NPOYECCO8 00yuaouuxcs (oceoenue Memooo8 NOHAHUA OKPYHCAIOULe20 MUpd, npumeHenue
JI02UYECKUX, UCCTIe008aMeENbCKUX Onepayull, yMeHul pabomams ¢ ungopmayuel).

ba3oBble Jiornueckue 1eMCTBUSA:

® BBIIBIATH U XapaKTEPHU30BATh CYIIECTBEHHbIE MPHU3HAKU MAaTEMaTHYECKHUX OOBEKTOB, MOHATHUH,

OTHONIICHUN MEXIy TMOHATUSAMHU; (OPMYJIUPOBATH OMPEICIICHUs TOHSITHIA, YCTaHABIWUBATH
CYILIECTBEHHBI MpPHU3HAK KJIacCHU(PHUKAIMU, OCHOBAHUS ISl OOOOIIEHUS U CPABHEHUS, KpUTEPUU
MIPOBOIMMOT0 aHAJIN3A;



BOCIIPUHUMATH, (opMynHpoBaTh W  MPeoOpa3oBBIBATH  CYXKICHHUS: YTBEPAUTEIbHBICE W
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YaCTHBIE U OOIIIHE; YCIOBHBIE;

BBISIBJISITH MaTEeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs B (akTax, JaHHbBIX,
HAONIIOJICHUSAX W YTBEPKICHUSX, MpeljiaraTh KPUTEPUH MJIsS BBISBICHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

JieNlaTh  BBIBOJBI C  KCIIOJIB30BAaHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HWHIAYKTHBHBIX
YMO3aKJII0UEeHNH, YMO3aKIIIOUEHHH 110 aHAJIOTUU;

MPOBOJIUTH CAMOCTOSATENIBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPXKACHUM (TpsIMble U OT
MPOTUBHOTO), BBICTPAWBaTh APryMEHTAIMIO, MPUBOJUTH MPUMEPHl U  KOHTPHPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaATh CHoco0 pemieHus y4yeOHOUM 3adauu (CpaBHHUBAaTh HECKOJIbKO BApUAaHTOB pELICHHS,
BEIOMpaTh HanboJIee OIXOISIINNA C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBarehLCcKue AeiiCTBHSA:

HCIIOJIb30BaTh BOIPOCHI KaK HCCIICIOBATCIIbCKH HWHCTPYMEHT TI03HAHHS, (OPMYJIHPOBATH
BONIPOCHI, (PUKCUpPYIONIME TPOTHBOpPEYHE, MPOOJIeMy, YyCTaHABIMBAaThH HCKOMOE | JIaHHOE,
(bopMHPOBATh THIIOTE3Y, APT'YMEHTHUPOBATH CBOKO MO3UIIHI0, MHCHHE;

MIPOBOJIUTh CAMOCTOSITEIILHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, UCCIICIOBAHUE 10 YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTHIeCKOro 00ObEKTa, SIBIICHUS, IIPOIECCA, BBISIBJICHUIO 3aBHCUMOCTEH MEKIY
00bEKTaMH, SIBJICHUSMH, IIPOIECCCAMH;

CaMOCTOSITENILHO (hOpMYJIUPOBaTh OOOOLICHHS W BBIBOJABI [0 pe3yJibTaTaM MPOBEAEHHOTO
HAOJIIOJICHUsI, WCCIIEOBAHMUS, OLICHUBATh JOCTOBEPHOCTH IMOJIYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB H
0000I11IeHMI;

MIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHE IPOIIECCA, a TAKXKE BBIABUIATH IPEAMOJIONKCHHS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHSX.

Pab6ora ¢ undopmanmueii:

BBIBIATE AeOUIUTH WHPOPMAIMH, JAHHBIX, HEOOXOIUMBIX JJIs OTBETa Ha BOIPOC M IS
peleHus 3a/1auu;

BbIOMpPATh MH(POPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAJIIM3UPOBATh, CUCTEMAaTHU3UPOBATh
Y MHTEPIIPETUPOBATH HH)OPMAIIHIO Pa3IMYHBIX BUIOB U (JOPM MPEICTABICHHUS,

CTPYKTYpPHUPOBaTh WHPOPMALNIO, TPENCTABIATh €€ B pa3IMYHBIX (OpMax, HILTFOCTPHUPOBATH
rpapuyuecky;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMK IO CAMOCTOSATENBEHO C(HOPMYIHMPOBAHHBIM KPUTEPHSIM.

2) Ynusepcanvuvie KOMMyHUKAGmMuGHbLe Oelicmsusi, 00ecneuusarm chopmupo8aHHoOCmyb COYUATbHBLX
HABbLIKOB 06yqaiou;uxc;1.
Oo0menmne:

BOCIIPUHUMATD U (OPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUH C YCIOBUSIMH U IEISIMU OOIICHHUS;
SICHO, TOYHO, TPAMOTHO BbIpaXXaTh CBOIO TOYKY 3PEHHMS B YCTHBIX M NMUCbMEHHBIX TEKCTaX, AaBaTh
TIOSICHEHUSI 110 X0y pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYICHHBIH Pe3yiIbTaT;

B X0j1€ O0CYXKIEeHHMsI 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYkK/1aeMOil TeMbl, MPOOIEMBI, peraeMoit
3a/1auu, BBICKA3bIBaTh HMJIEH, HAIIEJICHHbIE HA MOUCK PEIICHHUS; COMOCTABISATh CBOU CYKIECHHUS C
CY)KJIEHUSIMH JIPYTUX YYaCTHUKOB JUajora, OOHapy>KHMBaTh paszinyue W CXOJCTBO TO3UIIUHA;, B
KOPPEKTHOH opMe GopMyIUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NPEACTABIATh  PE3yJbTaThbl pELIEHUs 3a/ayd, OSKCIEPUMEHTAa, MCCIEIOBaHUsA, IPOEKTa;
CaMOCTOATENIbHO BBIOMpATh (hOpMaT BBHICTYIUICHHS C yU4E€TOM 3a7a4 MPE3CHTAIMH U OCOOECHHOCTEH
ayJIUTOPHH.

CoTpyaHunuecTno:

IIOHUMATb U HUCIIOJIb30BAThH MMPCUMYIIICCTBA KOMaH)IHOﬁ n I/IH,ZII/IBI/IJIY&HI)HOﬁ pa6OTI)I Ipu pCICHUA
y‘-Ie6HI)IX 3a1a4; HOpUHUMATb MECJIb COBMECTHOU ACATCIIBHOCTH, IIJIAaHUPOBATH OpPraHU3alnuio
COBMECTHON palOTHI, pachpeneNsaTh BHABI paboT, IOrOBapUBATHCSA, OOCYXKIaTh TMpOIecC H
pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBATh B TPYNIOBBIX opmax paboTel (00CyX)aeHUS, 0OMEH MHEHUN, «MO3TOBBIE IITYPMbD»
Y UHBIC); BBIOIHATH CBOIO YacTh pabOTHl U KOOPIMHUPOBATH CBOM JACUCTBHS C IPYTHMHU YJICHAMH



KOMaHJIpl; OLEHMBAaTh KauyecTBO CBOEro BKJIaAa B OOMMHA MNPOAYKT IO KpUTEpUSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

3) Vuusepcanvuvie pecynamuenwvie Oeticmeus, obecneuusarom @GOpMUposaHue  CMbICI08bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranmszauus:

® COCTaBJIATH IUIAH, AITOPUTM PELICHUS 33a4u, BBIOUPATh CIIOCO0 PElIeHUs C yUETOM UMEIOIIUXCS
peCYpCcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI
perieHuit ¢ yu€TomM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:

e BJAJCTh HaBbIKAMM I[IO3HABATEIBHON pEeQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUH H
MBICIMTENbHBIX IPOLIECCOB, UX PE3YJIbTATOB; BIaJETh CIIOCOOAMU CAMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yiabTaTa pelleHrs MaTeMaTHIEeCKON 3a1a4H;

® [peABUJETh TPYJHOCTU, KOTOPHIE MOI'YT BOZHUKHYTh IIPU PELIEHUH 33a4l, BHOCUTh KOPPEKTHUBbI
B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, JAHHBIX, HAWJEHHBIX OLIMOOK, BBISBIEHHBIX
TPYIHOCTEH;

® OIEHUBAThb COOTBETCTBUE pE3yJIbTaTa LIEJIU U YCIOBHUSAM, OOBSACHATh MPUUYMHBI JTOCTHXKEHUS WU
HEJOCTUKEHUSI PE3YJIbTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY
OIIBITY.

HNPEAMETHBIE PE3YJbTATbBI
10 KJIACC
OnepupoBarh NOHATHAMU: TOUKA, IPSAMas, INIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

OnepupoBarh NOHATUAMU: APAJLIEIBHOCTD U MEPIEHAUKYIIAPHOCTD MPSAMBIX U INIOCKOCTEH.

KnaccugunupoBars B3aMMHOE pacioioKeHUE NPSIMbIX U IUIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMMU: JABYI'PaHHBIM Yroj, TpaHM JBYTPaHHOTO yria, peOpo JBYrpaHHOro YIJia;
JIMHEWHBIN YToJI JBYI'PAHHOIO yIJIa; IPpalyCHasl Mepa ABYTPaHHOIO yIJIa.

OnepupoBaTh NMOHATUSAMHU: MHOTOTPAHHMK, BBITYKJIBIH W HEBBIMYKJIbI MHOTOIDAaHHUK, JJIEMEHTHI
MHOTOTpaHHUKA, PAaBUIIbHBIH MHOTOTPaHHHUK.

Pacnio3HaBaTh  OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (IHMpamMHaa; MpHU3Ma, HPSIMOYIOJIbHBIN
napajuiesenumnes, kyo).

KnaccuunupoBaTb MHOTOIpaHHHKH, BbIOMpas OCHOBaHMA i KiacCU(UKAIUK (BBITYKJIbIE H
HEBBIMYKJIbIE MHOTOIPAaHHUKH;, TPaBUJIbHbIE MHOTOIPDAHHUKH; TMpsIMblE W HAKJIOHHBIE IPHU3MBI,
napaiesIenumne 1bl).

OnepupoBarh NOHATUSAMH: CEKYIasi TNIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHILUIIBI TOCTPOCHUS CEYEHUH, UCTIONB3YS METO]I CIIE/IOB.

Ctpouth ceueHuss MHOTOTPAaHHUKOB METOJIOM CJIEIOB, BBIMOIHITH (BBIHOCHBIE) TUIOCKUE YEPTEKU U3
PHUCYHKOB MPOCTBIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHHU3Y.

Pematp 3a7aun Ha HaXOX/I€HWE FEOMETPUUECKUX BEIMUYMH 0 00pas3liam WIK aaropuTMaM, NpUMEHsIsI
U3BECTHBIE aHAJTUTUUYECKNE METOABI NPU PEUICHUM CTaHJApPTHBIX MAaTEMaTHMYECKHMX 3a7ad HAa BBIUYHCICHHE
paccTossHUM MeXAy JBYMS TOUYKaMM, OT TOYKH JO MpPSAMOHM, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPEIMBAIOINMUCS IPSIMBIMHU.

Pemarp 3a7aun Ha HaXOX/I€HUE TEOMETPUUECKUX BEIMUYMH MO0 00pas3liam WK aaropuTMaM, MpUMEHsIs
U3BECTHBIE aHAJIUTHUECKUE METOABI NPU PEUICHUM CTaHJApPTHBIX MAaTEMaTHUYECKHMX 3a7ad HAa BBIYHCICHHE
YIJIOB MEXJy CKPEIIMBAIOIMMUCSA MPSAMBIMU, MEXAY MNPSIMOW U IJIOCKOCTBIO, MEXAY IIOCKOCTSIMH,
JBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI M IIJIOLIAAM TOBEPXHOCTEH MHOTOTpaHHHUKOB (TMpu3Ma, MHpaMuia) C
IpUMEHEHHEM (OPMYJ; BBIUUCIATH COOTHOUICHHS MEXAY IUIOMAIsIMU IOBEPXHOCTEH, 0oObEMamu
MOI00HBIX MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATHAMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHUU; LIEHTD,
0Cb U IUIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HHGPOPMALMIO O IPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYypax, IPEICTABICHHYIO Ha YepTeKaX U PUCYHKaX.



[TpumensaTh reoMeTpudeckue (GakThl JUISI PEIICHHS CTEPEOMETPUYECKHX 3a/ad, MPEAIoIararonmux
HCCKOJIBKO IIaroB pClICHUs, CCIIN YCIIOBUS NPUMCHCHUS 3a/IaHbI B SIBHOU (bOpMe.

[TpuMeHsTh MPOCTEHINIE POTPaMMHBIC CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CUCTEMBI MIPH
PEIICHUN CTEPEOMETPUICCKIX 3a]1ad.

[IpuBOoAMTH TpUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B NPUPOJEC M JKU3HU, PACIO3HABAThH
MPOSIBIICHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh MOJTyYeHHBIC 3HAHMS Ha MPAKTHKE: aHAIM3MPOBATH PEANbHbIC CHUTYAallMd U TPUMEHSTH
M3yYEHHBIC MOHATUS B TIPOLECCE IOUCKA pPEIICHUS MaTeMaTHYecKd C(HOpMYyTUPOBAHHOH MpPOOIEMBI,
MOJICJIMPOBaTh peallbHbIe CHTYallMd Ha SI3bIKE T'€OMETPHH, WCCIEA0BaTh IOCTPOCHHBIC MOJIEIU C
UCIOJIb30BAHUEM T€OMETPUUYCCKUX MOHSATHI M TEOpEeM, ammapaTa anreOphl; pemaTh IpPaKTHIECKUe 3a1auu,
CBSI3aHHBIC C HAXOXKJICHHEM T€OMETPHUECKUX BEITMYHH.

11 KJIACC

OnepupoBaTh MOHSATHAMH: IMIIMHAPHYECKAS MOBEPXHOCTh, 00pa3yIONIue IUIMHIPUYCCKON MMOBEPXHOCTH;
WIMHIP; KOHUYECKas MOBEPXHOCTh, OOpa3yrolue KOHHYECKOH MMOBEPXHOCTH, KOHYC; cdepuuecKkas
MTOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (MIUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOJTYYCHHS TEJT BPAICHUSI.

KnaccudumupoBars B3auMHOE pacnoioxKeHHe Cephl U TNIOCKOCTH.

OmnepupoBaTh MOHSATHUSMH: IIAPOBOM CErMEHT, OCHOBAaHHME CETMEHTA, BBICOTA CEIMEHTA; MIapOBOU
CIIO, OCHOBAHHKE IIAPOBOTO CJIOS, BEICOTA IIAPOBOTO CIIOS; IAPOBON CEKTOP.

Bprauciate 00bEMBI M TUIOMIAIM TOBEPXHOCTEH TE BPAICHHUS, TEOMETPHUYECKUX TEJ C TPUMEHECHHEM
dbopmyI.

OmnepupoBarh NOHATHSIMH: MHOTOI'PAaHHUK, BIIMCAaHHBIA B c)epy U ONMUCAHHBIA OKOJIO cepbl; chepa,
BIIMCaAHHAsg B MHOI'OI'PaHHUK WJIM TCJIO BPpAIICHHA.

BBIUKCIIATE COOTHOIICHHS MEXKTY TUTOIIASIMK TOBEPXHOCTEH M 00bEMaMU TTOJJOOHBIX TEII.

N3006paxkaTh n3ydaeMbie GUTYPHI OT PYKH U C IPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYp: BUA CBEPXY,
cOOKY, CHH3Y; CTPOHUThH CCUCHHS TEJI BPALICHHUS.

W3Bnekatb, WHTEpNpETHPOBaTH H  MpeoOpa3oBbIBaTh WHEAOPMALKMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, MPeACTaBIECHHYIO Ha YepTekaxX U pUCyHKaX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrimoaaaTts I[CflCTBI/IS[ CJIOKCHUA BCKTOPOB, BbIYMTAHWA BCKTOPOB M YMHOXXCHUA BCKTOpa Ha 4YHCIIO,
OOBSICHATH, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

[TpuMeHsITh MpaBUIIO TapaJuICICITHIIC/IA.

OnepupoBaTh MOHATHSMH: JEKApTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOMAYJb BEKTOpA,
PaBE€HCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpA, YIOJI MEKAY BCKTOpaMH, CKAISIPHOC IMMPOU3BCACHNEC BEKTOPOB,
KOJUIMHEAPHBIE U KOMITJIaHAPHBIE BEKTOPBI.

HaxoauTh cymMMy BEKTOPOB M TIPOU3BEJICHUE BEKTOPA HA YUCIIO, YTOJI MEXKYy BEKTOPAMH, CKAISPHOES
MIPOU3BE/ICHNE, PACKIIAABIBATH BEKTOP IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBaTh IOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[IpumensTh reomerpuueckue (HakThl AN PEHICHUS CTEPEOMETPHUECKHUX 3ajad, MpPEerojararomnx
HCECKOJIBKO IIaroB p€lICHUs, €CJIN YCIIOBUS IPUMCHCHUS 3a/IaHbI B SIBHOU (1)0pMe.

Pematp npocreiinie reoMeTpUUecKHe 3a/1a4 Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/A.

Pemrate 3ala4Y Ha J0Ka3aTCJbCTBO MATEMATHYCCKUX OTHOIIIEHUH U HaXOXIACHUEC T'COMCTPUICCKUX
BEeJIMYMH 1O 00pa3laM WIM alropuTMaMm, NPUMEHss M3BECTHBIE METOJbl MPU PEIICHHH CTaHJAPTHBIX
MaTeMaTHYECKHX 3a7ad.

[IpumeHsITh MpocTeiIe MPOrpaMMHBIE CPEJICTBA U IJEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI MPU
pEIICHUH CTEPEOMETPUIECKHX 3a/1ad.

[IpuBOIMTE MpPUMEpPHl MaTEeMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC U IKU3HU, PACIO3HABATH
IMPOABJICHUEC 3aKOHOB I'€COMETPHHN B UCKYCCTBE.

IIpuMeHATHh MOJydYEHHBbIE 3HAHMSA HA IIPAKTUKE: aHAIU3UPOBATh PEAJBHBIC CUTYallMd U IPUMEHATH
M3yYEHHBIC MOHATUS B TPOLIECCE IOMCKA pPEIICHUS MaTeMaTH4ecKd c(HOpMyTUPOBAHHON MpPOOIEMBI,
MOJICIMPOBaTh pealbHbIC CHUTYallMd Ha SI3IKE TEOMETPHH, WCCIEA0BaTh IOCTPOCHHBIE MOJEITU C



MCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATHI U TeopeM, amrmapaTa anreOpbl; pemaTh IpakKTHYecKue 3aJauu,
CBS3aHHBIE C HAX0XK/IEHUEM I'€OMETPUUECKUX BEJIMYUUH.



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM K I (uudgpossbIe)
n/n MPOrpamMmbl Bcero ongpo.m,m,le pﬁalcanecKne oOpa3oBaTe/ibHbIE
padoThI padoThl pecypesi
1 BBenenue B ctepeoMeTpuo 10 bubmmorexa HOK
A p P https://m.edsoo.ru/1¢209e37
) IIpsiMBIE U INIOCKOCTH B IPOCTPAHCTBE. 12 1 Bbu6moteka [JOK
[TapayeIbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 IleprieHAUKYIAPHOCTD NPSAMBIX U 12 bubnnorexa [JOK
TUIOCKOCTEH https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
4 VYrisl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1 https://m.eds0o.ru/1c209e37
bubnuoreka [{OK
> MHororpaHHKH 1 ! https://m.edsoo.ru/1c209e37
N bubmmoteka IIOK
6 OOLEME MHOTOTPAHHHKOR 0 ! https://m.edsoo.ru/1¢209e37
7 IToBTOpEHME: CeUeHUs, PACCTOSHUS U YIJIbI 4 1 bubmmorexa [IOK
P ' P Y https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KUIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudgposbie)
n/m  PA3AeI0B HTeM Beero Konrpoabnbie IIpakTHyeckue 06paz0OBaTEIBHBIE
NporpaMMsl padoThbI padoThI pecypest
bubnunoreka LIOK
! Tena spatieris 12 https://m.edsoo.ru/1¢209e37
N bubnuorexa [JOK
2 ObLEmb e > ! https://m.edsoo.ru/1¢209e37
3 E(?g;ﬂoflillalgm B 10 1 bubmnorexa LHOK
https://m.edsoo.ru/1¢209e37
MIPOCTPAHCTBE
IToBTOpEHME,

4 00001IeHHE, 7 1 bubnnorexa [IOK
cUcTEMaTHU3alHs https://m.edsoo.ru/1¢209e37
3HaHUH

OBIIEE
KOJIMYECTBO YACOB 34 3 0
I10 TPOIT'PAMME
INOYPOYHOE IINTAHUPOBAHUE
10 KITIACC
Ne KoumnuecTBo yacos Mara DJIeKTPOHHbIE
n/  Tema ypoka Bcer Kontpoasn  IlpakTnuec H3y4eH i ppoBLIe
n 0 ble padoThI Kue padorer  UA obpasoBarebHble
pecypchl
OcHOBHBIE
MTOHSATHS
CTEPEOMETPHUU:
TOYKa, Ipsimas,
MJI0CKOCTB,
MPOCTPAHCTBO.
[IpaBuna bubnuoreka [IOK

1 n300paXkeHus Ha 1 https://m.edsoo.ru/aecc

PHUCYHKaX: 77cd
M300paxeHUs

IUIOCKOCTEH,

napauIeTbHbIX

MIPSIMBIX

(oTpe3koB),

CEpEIMHBI OTPE3Ka

IlonsTHs:

TepeCeraioHect bubnmoreka [JOK

2 [LTOCKOCTH, 1 https://m.edsoo.ru/2d8a

MepeceKaronrecs
9¢99
npsMast u
IJIOCKOCTh
ITonsitus:
MepeceKaroIIrecs bub6mmoreka [IOK
3 IJIOCKOCTH, 1 https://m.edsoo.ru/db68
MepeceKarnmecs 5e73
npsiMast 1




IIJIOCKOCTh

3HaKOMCTBO C

napaaijaCiIbHbIC U

MHOTOT'paHHUKaMH
, I300pakeHne bubmmoreka [JOK
4 MHOT'OTPaHHUKOB https://m.edsoo.ru/a639
Ha PUCYHKax, Ha 59ed
MIPOEKITUOHHBIX
gepTexax
Hauanbnsie
CBEIEHKA 0 Kybe u bubmuorexa [JOK
5 HHpa}WHHe’ ux https://m.edsoo.ru/b30d
pa3BEéPTKU U 38
monenu. CeyeHus B
MHOTOTPaHHUKOB
Hauanbnsie
CBEICHHA 0 KyOe 1 bu6mmoreka [IOK
6 angynae, ux https://m.edsoo.ru/3d8f
pa3BEPTKU U 32
Mozenu. CedeHus E—
MHOT'OI'PaHHHKOB
[TonsiTue 06
aKCHOMATHYECKOM
MOCTPOCHUU bubnnoreka [JOK
7 CTCPEOMETPUH: https://m.edsoo.ru/Occ5
AKCHOMBI cdfe
CTEPEOMETPUHU U
CIIEJICTBUS U3 HUX
[Tonsitue 06
aKCHOMATHYECKOM
IIOCTPOEHUU bubnmnoreka [JOK
8 CTEPEOMETPHUU: https://m.edsoo.ru/239¢
AKCHOMBI 8cb4
CTEPEOMETPHHU U
CIIEJICTBUS U3 HUX
[TonsiTue 06
aKCHOMAaTUYECKOM
MOCTPOEHUH bubnuorexa [JOK
9 CTEPEOMETPHUH: https://m.edsoo.ru/65c6
aKCHUOMBI b106
CTepEeOMETPUHU U
CJICJICTBUS U3 HUX
[Tonstue 06
AKCHOMATHUYECKOM
MOCTPOEHUH bubnuorexa [JOK
10 CTePEOMETPHUH: https://m.edsoo.ru/258f
aKCHUOMEI c245
CTepEOMETPUHU U
CIICICTBUS M3 HUX
B3anmuoe
PaCIIoNOACHHE bubnmoreka [JOK
11 TPAMBIX B https://m.edsoo.ru/1a25
MIPOCTPAHCTBE: 2016
nepeceKarommecs, —




CKpEIMBAIOIINECS
npsiMble

[TapannensHOCTH
MPSIMBIX H
IIJIOCKOCTEN B
MIPOCTPAHCTBE: bubnmoreka [JOK
12 napajuieibHbIC https://m.edsoo.ru/93ad
MpsIMbIE B 36b3
MIPOCTPAHCTBE;
napajieIbHOCTh
TPEX NMPSAMBIX
[TapamnenpsHOCTH
MPSIMBIX U
TIJIOCKOCTEH B bubnuorexa [JOK
13 MPOCTPAHCTBE: https://m.edsoo.ru/eeld
[TapannensHOCTH 19b9
NpSAMON 1
IJIOCKOCTH
VYrawi ¢ bu6mmoreka [IOK
14 COHAINPaBJICHHBIMH https://m.edsoo.ru/9f40
CTOPOHaMU 7169
VYron mexnay bubnuorexa [JOK
15 MPSIMBIMU B https://m.edsoo.ru/fe73
MIPOCTPAHCTBE 3862
VYron mexmay bubnuotexa [JOK
16 IPSIMBIMU B https://m.edsoo.ru/2935
MIPOCTPAHCTBE a9al
Hapannenbf octh bubnuoreka [IOK
17 TIOCKOCTCH: https://m.edsoo.ru/2e18
napajuiesIbHbIC
255
TJIOCKOCTH
CgoiicTBa bubnuotexa [JOK
18 napajiebHbIX https://m.edsoo.ru/e504
IJI0CKOCTEN d656
IIpocreiimme
MIPOCTPAHCTBEHHBI Butmiorexa [IOK
19 € (urypet Ha https://m.edsoo.ru/4a28
TJIOCKOCTH:
dc02
TeTpasap, KyoO,
napajuiesenunes
TocTpoeHne bubnmoreka [JOK
20 ceueHii https://m.edsoo.ru/1d43
4dof
TocTpoeHne bubnmoreka [JOK
21 . https://m.edsoo.ru/ec26
ceueHui
fesd
KonTponsHas
pabora 1o Teme
"[Ipsimble n bubmuoreka [IOK
22 IJIOCKOCTH B https://m.edsoo.ru/9a0a
IIPOCTPAHCTBE. 9e56
[TapannensHOCTH

IOpsAMBIX U




mIockocTen"”

[IepneHquKyIsIpHO
e PO 1 BuGmorexa LOK
23 ' https://m.edsoo.ru/b19f
MEePIEeHIUKYIISIPHBI 6a5d
€ TpsIMBIC B ==
MIPOCTPAHCTBE
E&? Hal\J{IEJ,II:nLHHe u bubmoreia LIOK
24 P https://m.edsoo.ru/0acl
MePICHIUKYIISIPHBI 195
€ K TUIOCKOCTH -
E’f ﬂal\.:IIIJ)II:JIBHHe " bubmorexa [IOK
25 P https://m.edsoo.ru/ba54
MIePIEeHIUKYIISIPHBI 5066
€ K TUIOCKOCTH _
E;)PE;I;KHK SDHO bu6mmoreka [IOK
26 PHCHHEYTIAD https://m.edsoo.ru/f85b
CTH MPSMO U fcd6
TJIOCKOCTH -
EGI)I/E;{}?KHK SO bu6mmoreka [IOK
27 PHCHIKYIIAP https://m.edso00.ru/7916
CTH MPSMOI1 U 5415
TJIOCKOCTH =22s
Teopema o npsimoi bubnuorexa [JOK
28 NEePIEHAUKYISIPHO https://m.edsoo.ru/635¢
1 TIJIOCKOCTH 5087
Teopema o npsiMon bubnmnoreka [JOK
29 MEPIEeHIUKYIISIPHO https://m.edsoo.ru/bd37
1 MIJIOCKOCTH 4518
Teopema o npsiMon bubnmnoreka [JOK
30 MEPIEeHIUKYIISIPHO https://m.edsoo.ru/7d18
1 MIJIOCKOCTH 834b
[lepniennukynsip u
HaKJIOHHBIE:
ggflg,lo}lgﬂe ot bubmuorexa [JOK
31 g https://m.edsoo.ru/33c4
TJIOCKOCTH, 7743
paccTosiHue OT —=
IPsIMOH 10
TJIOCKOCTH
[lepnenaukynsap un
HAKJIOHHBIE:
1;2:;(;;0511;146 ot bubnmoreka [JOK
32 e https://m.edsoo.ru/66fe
TJIOCKOCTH, fadd
paccTosiHue ot =
NpAMOM 10
MJIOCKOCTH
[lepnengukymsap u
HaKJIOHHBIC: bub6mmorekxa [IOK
33 paccTosiHue ot https://m.edsoo.ru/aSb7
TOYKHU 10 b&e3

IUIOCKOCTH,




paccTostHUE OT
NPAMOM 10
IUIOCKOCTH

[lepnennukymnsap u

HaKJIOHHbIE:
ggtclf;m;me or bu6mmoreka [IOK
34 HHOCKOILTH https://m.edsoo.ru/dbee
paccTosiHAe OT 22be
IpsIMOH 10
TUIOCKOCTH
Vbl B
MPOCTPAHCTBE: bubnuorexa [JOK
35 YTOJI MEXITY https://m.edsoo.ru/6b61
psIMOK 1 b2b4
IJIOCKOCTBIO
JIByrpaHHbIil yrodi, bubnnorexa [HOK
36 JTUHENHBIN yromn https://m.edsoo.ru/5fa0
JBYTPaHHOI'O yria b3ce
JIByrpaHHbIil yrodi, bubnnorexka [JOK
37 JTUHENHBIN yrom https://m.edsoo.ru/c7c7
JBYTPaHHOTO yTJia 77ed
[IepnenquKkynsspHO
eI m0cKocTel: BuGnmotexa [IOK
38 P https://m.edsoo.ru/ec3e
MEePIEeHIUKYIISIPHO 2da3
CTH JBYX —
IIOCKOCTEMN
[lepnennuKyIsIpHO
:ITI;I;J;;)ISKOCTW: bubnmnoreka [JOK
39 p https://m.edsoo.ru/ed9e
MIEPICHIUKYIISIPHO 2a8e
CTH JBYX B—
IJTIOCKOCTEM
[lepnennuKyIsIpHO
:[TI;I:IJ;;)ISKOCTW: bubnuorexa [JOK
40 p https://m.edsoo.ru/ba75
MIEPIICHIUKYIISIPHO dc57
CTH JBYX E—
IJTIOCKOCTEM
Teopema o Tpéx bu6mmorexa [IOK
41 https://m.edsoo.ru/e497
NEepPIEHINKYIIIpax
2cde
Teopema o Tpéx bu6mmorexa [IOK
42 eDIOH KV aX https://m.edsoo.ru/5218
PICHINUKY ISP 8a7d
Teopema o Tpéx bub6mmoreka [IOK
43 https://m.edsoo.ru/9f24
MEePIEeHINKYIIIpax
6736
KonTposnbhas
paboTa 1o TeMam bubnmoreka [JOK
44 5 PO https://m.edsoo.ru/5b97
PICHIUKY AP lef3

OCTb IIPAMBIX U




45

IUIOCKOCTER" 1
"Vrael Mmexay
MPSIMBIMA U

IIOCKOCTSIMH"

[Tonsitue
MHOTOT'PAaHHUKA,
OCHOBHBIE
3JIEMEHTHI
MHOI'OTPaHHUKA,
BBIITYKJIbIE U
HEBBIITYKJIbIE
MHOT'OTPaHHUKH;
pa3BEpTKa
MHOTOI'pAaHHUKA

bu6mmoreka [IOK

https://m.edsoo.ru/2d24

e873

46

IIpusma: n-
YroJibHas pu3Ma;
IPaHU U
OCHOBaHHUS
MPU3MBL; IIpsIMas U
HAKJIOHHas
MIpU3MBbI; OOKOBast
Y MOJTHAsA
MMOBEPXHOCTH
MPU3MBI

bu6mmoreka [IOK

https://m.edsoo.ru/b4ad

63ad

47

48

49

[Tapamrenenunen,
MPSMOYTOJIbHBIN
napajuieNienumnesn u
€ro CBOMCTBA
[Iupamupa: n-
yroJbHast
nupaMua, rpaHu
1 OCHOBaHHUE
MUPaMU/IBL;
OOKOBas U MOJTHAs
MIOBEPXHOCTh
MUPaAMU/IBI,
NpaBUJIbHAA U
yceu€HHas
nupamua
IIpaBunbHBIE
MHOTOTpaHHUKHU:
MIOHSTHE
MIPaBUJILHOTO
MHOT'OTPaHHUKA;
MpaBUJIbHAS
npu3Ma u
MpaBUJIbHAS
UpamMHIa;
MpaBUJIbHAS
TpEyrojbHas
nupaMua u
IIPaBUJIbHBIN
TeTpadap; Kyo

bu6mmoreka [IOK

https://m.edsoo.ru/8a7b

€683

bu6mmoreka [JOK

https://m.edsoo.ru/fblc

d0as

bubmuorexa [JOK

https://m.edsoo.ru/074c

8865

50

IIpencrasnenue o

bubmuorexa [JOK




MIPaBUIIBHBIX https://m.edsoo.ru/a0fd
MHOTOTPaHHUKAX: d5bf
OKTadIp,
JOJICKAdIp U
HKOCadIP.
Cummerpus B
MIPOCTPAHCTBE:
CUMMETPHS
OTHOCHUTEIILHO
TOUICH, TIPAMOH, bu6mmoreka [IOK
51 gi‘;ﬁ?;ﬁ' https://m.edsoo.ru/b9e7
77d9
CUMMETPHUH B
MUpamMuIax,
napauiesienuneaax
, TPaBWJIbHBIX
MHOTOI'PaHHUKAX
Brruncienue
3JICMEHTOB bubmuorexa [JOK
52 MHOTOTPaHHHUKOB: https://m.edsoo.ru/6¢cdb
péO6pa, TuaroHanu, ecef
YTJIBI
[Tnomans 60x0BOIM
MMOBEPXHOCTH U
MTOJIHOM
MMOBEPXHOCTH
MPSIMON TTPU3MBI, bubnnoreka [JOK
53 TLJIOINA/TH https://m.edsoo.ru/37d8
OCHOBaHHIA, 4157
TeopeMa o
OOKOBOI
MMOBEPXHOCTHU
MPSIMOM TPU3MBI
ITmomane OOKOBOI
MMOBEPXHOCTU U
MTOBEPXHOCTH
TPaBIIILHON bubmmoreka [JOK
54 ITHPAMILIBT, https://m.edsoo.ru/5603
TeopeMa o
y e30b
Iomaa OOKOBOH
MMOBEPXHOCTHU
YCEUEHHOU
MTUPAMUIBI
KoHnTponbHas bubnuorexa [IOK
55 pabora 1o Teme https://m.edsoo.ru/a95f
"MHororpaHHuUKH" 5¢04
bu6mmorexa [IOK
56 1(;[60;5[;?6 00 https://m.edsoo.ru/7ad0
020b
bu6mmoreka [IOK
57 O06BEM nupamMuIsl https://m.edsoo.ru/2351
71b3
58 O06BEM nupamMubl bubmorexa LHOK

https://m.edsoo.ru/f47d




fefd

bubmuoreka [JOK

59 O06BEM TUpaMuIBI https://m.edsoo.ru/79c1l
0312
bu6mmoreka [IOK
60 OO0BEM TUPaMHUTBI https://m.edsoo.ru/2faa
de3f
bu6mmoreka [IOK
61 O0BEM npu3MBI https://m.edsoo.ru/7985
3608
bu6mmoreka [IOK
62 O0BEM npu3MBI https://m.edsoo.ru/1e05
3890
bubmuorexa [JOK
63 O0BEM TTPU3MBI https://m.edsoo.ru/482d
3151
Ko; ThoJIbHad bubmuoreka [JOK
64 }')a oTa o Teme https://m.edsoo.ru/28a6
O0BEMBI
" L3C
MHOTOTPaHHUKOB
IToBTOpEHUE,
0000mmeHme
cucTEMaTH3al1s bu6mmoreka [IOK
65 3HAHUH. https://m.edsoo.ru/098b
[TocTpoenue edad
CEUCHUI B
MHOTOTPaHHHUKE
[ToBTOpEHUE,
000011eHNe
CUCTEMaTH3aIus
3HaHUH.
Beruucnenue
pacCTOSAHUM: bubnuotexa [JOK
66 MEXy IBYMS https://m.edsoo.ru/f779
TOYKaMH, OT TOUKH 2ba9
JI0 IPSIMOM, OT
TOYKHU J0
TJIOCKOCTH, MEXIY
CKPEIIHUBAIOIIMHUC
s TPSIMBIMH
Hroroas bubmuorexa [JOK
67 KOHTpPOJIbHAs https://m.edsoo.ru/b914
pabota 6bc0
[ToBTOpEHUE,
00o001IeHNe
CUCTEMaTH3aIus
EZ?EE?J'IGHHG bubmuoreka [JOK
68 ) https://m.edso0.ru/5676
YIJIOB: MEXITY 5e8b
CKPEIIHBAIOIIUMHUC
S IPSIMBIMH,

MEXIy NPSMOU U
IJIOCKOCTBIO,




JBYTPaHHbBIX
YIJIOB, YIJIOB

MEXTy
IJIOCKOCTSIMU
OBIIEE
KOJIMYECTBO
YACOB I10 68 > 0
I[TPOT'PAMME
11 KJIACC
Ne KosnuecTBo 4yacoB Jara DJIeKTPOHHbBIE
B uudgposbie
n/  Tema ypoka Becer Kounrpoann  Ilpakruyeck — M3y4YeH 06pPaI0BATEIHLHBIC
n 0 ble padoThI ue padboTbl us pecype
Cdepa u map:
u;::{};,Tp?ﬂHyc, Bbu6mmoteka [JOK
ino N pb’ https://m.edsoo.ru/0341
il be2b
MOBEPXHOCTHU
cdepbl
B3anmuoe
pacmoaoKeHue
E(}I)SEIIZIOZTH. Bbu6mmoteka [JOK
’ https://m.edsoo.ru/bedl
KacaTeJbHas

TJIOCKOCTh K
ctepe; mIomaas

2a43

chepsl

N300paxkeHue

cdbepbi, mapa Ha BI/I6J'I.I/IOTeKa HOK
TOCKOCTI https://m.edsoo.ru/bc15f
CeueHnus mapa 72

[unmnHaapudecka

S IOBEPXHOCTb,

Eiﬁi?;ﬁ?:wo bubnuoreka [{OK

if HoBepxHOCTH https://m.edsoo.ru/6054
0oCh ’ b8cl

[IUTHHIPAYECKO

1 IOBEPXHOCTHU

Humuuap:

OCHOBaHMS U

OokoBas

ITOBEPXHOCTb, bubnunorexa LIOK
oOpasyromas u https://m.edsoo.ru/188f6
OCb; TJIOIIAab 216

OOKOBOH U

MOJTHOM

MMOBEPXHOCTHU

N3o0pakenue

HUJIUHAPA HA bubnunoreka LIOK
IJTIOCKOCTH. https://m.edsoo.ru/016e
PazBéprka 25eb

AJTUHAPA.




CeucHus
ATUHAPA
(TII0CKOCTHIO,
napasieIbHON
R0
MEePIEHANKYJISIP
HOM1 ocu
AJTUHIPA)
Konnueckas
MOBEPXHOCTb,
obpasyromue
KOHHYECKOM
MMOBEPXHOCTH,
OCh M BEpILIUHA
KOHMYECKOM
MMOBEPXHOCTHU

bubnunoreka LIOK
https://m.edsoo.ru/c94b
a09b

Konyc:
OCHOBaHHUE U
BEpILIMHA,
oOpa3zyromas u
0Cb; IIOIIAb
OOKOBOM U
MTOJTHOM
MMOBEPXHOCTHU

bubmuoreka [{OK
https://m.edsoo.ru/897d
d3b2

Y ceuéHHbIi
KOHYC:
oOpazymoliue u
BEBICOTA;
OCHOBAHUS U
OokoBast
MIOBEPXHOCTh

bu6mmoteka IIOK
https://m.edsoo.ru/1468
bab3

10

11

N3o6paxkenue
KOHYCa Ha
MJIOCKOCTH.
Passéprka
KOHYyca.
Ceuenus koHyca
(MII0CKOCTHIO,
napajuleJIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOISIIEH
yepe3 BepIINHY)
KomOunanus
TeJ BpalleHUs U
MHOT'OI'PaHHHUKO
B

bu6nmorexa LIOK
https://m.edsoo.ru/Obde
1be8

but6mmorekxa [IOK
https://m.edsoo.ru/3cefl

0e5

12

MHoOrorpaHHuk,
ONMUCAHHBII
0KOJII0 cepsr,
chepa,
BIIMCAHHAS B
MHOTOTPaHHUK
WJIU B TEJO

bubnunoreka LIOK
https://m.edsoo.ru/0b13
6158




BpallCHUs

TTonsTHEe 00

o0BEMeE. bu6nmoreka [IOK
13 OCHOBHBIC https://m.edsoo.ru/26a0
CBOIiCcTBa 3fb7
00BEMOB TeT
O0BéM bubnmoreka [IOK
14 WIMHApA, https://m.edsoo.ru/5513
KOHYyca d87b
N bub6nmoreka [IOK
15 gf;’;l:):[f?genm https://m.edsoo.ru/d189
P bde2
IToxoOuEIe Tena
B IIPOCTPAHCTBE.
Coornomenus bu6nmorexa LIOK
16 MERILY https://m.edsoo.ru/810cf
IIOWAAMH =
MOBEPXHOCTEH, —
00BEMaMu
IMOOOHBIX TEJI
Kontponbnas
pabora 1o bubnnorexa [JOK
17 temaM "Tenma https://m.edsoo.ru/4a33
BparicHus" u a8ab
"O0beMsI TEN"
BexTop Ha bubmmnoreka HOK
18 IJIOCKOCTH U B https://m.edsoo.ru/5caef
IIPOCTPAHCTBE clb
CrnoxxeHne u bubnmorexa LIOK
19 BBIUMTAHHE https://m.edsoo.ru/23f4f
BEKTOPOB 089
YMHOXKEHHE bu6nmorexa LIOK
20 BEKTOpa Ha https://m.edsoo.ru/dee3
YUCIIO 79eb
Paznoxxenue
BEKTOpA 110 TPEM
HEKOMILIAHAPHBI bubmuotexa [IOK
21 M BEKTOpaM. https://m.edsoo.ru/a28fd
[IpaBuno T4e
napajuIeNIeuIe T
a
Pemienune 3anay,
CBAAHHBIX C bubnunorexa LIOK
22 Ep:r;HeHHeM https://m.edsoo.ru/5a82
S 7900
JIEUCTBUH C
BEKTOpaMHU
Koopaunarno-
BCKTOPHBIH but6mmoreka [IOK
23 METOIL TTpH https://m.edsoo.ru/d3alf
pelieHun 30
T€OMETPUUECKHUX —

3aaad




IIpssmoyronbHas

cuctema
KOOpJMHAT B
MIPOCTPAHCTBE. bubmuorexa [IOK
24 Koopaunats https://m.edsoo.ru/48db
BEKTOpAa. 7058
IIpocreiimue
3aJa4d B
KOOpJMHATaX
Yron mexny
BEKTOpPaMHU. bubnuorexa [JOK
25 CkansipHoe https://m.edsoo.ru/725ef
MIPOU3BEICHUE fc4
BEKTOPOB
Bhrancnenne bubnuoreka [{OK
26 YIIIOB MEAILY https://m.edsoo.ru/8efbe
IPSIMBIMU U
78e
TUIOCKOCTSIMU
Kontponbnas
pabora 1o Teme bubnnorexa [JOK
27 "BekTopsl u https://m.edsoo.ru/77¢c2
KOOPJIMHATHI B 2fcs
npoctpaHcTae”
IToBTOpEHME,
000011IeHE U
CHCTEMATH3AIA bubnuoreka [{OK
28 SHATIH. https://m.edsoo.ru/1780
OcHOBHBIE
ba5d
burypsl, GpaxTsl,
TEOPEMBI Kypca
TUTAHUMETPHUH
IToBTOpEHME,
00o0011IeHE U
CHCTel\faTmauHH bu6mmoreka IIOK
29 SHAHHH, https://m.edsoo.ru/078¢c
OcHOBHbIE
dig4
burypsl, GpakTsl,
TEOpPEMBI Kypca
TUTAHUMETPHH
IToBTOpEHME,
000011IEHE N
CHUCTEMAaTHU3AIIHS bubmuorexa [{OK
30 3HaHWH. 3a7aun https://m.edsoo.ru/7491
IUIAaHUMETPHUH U efe0
METOJTBI UX
pelIeHus
IToBTOpEHME,
000011IEHE U
cHUCTeMaTH3aIUs bubmuorexa [{OK
31 3HAaHUN. 3amaun https://m.edsoo.ru/4dffd
IUTAHUMETPUM U a97
METOJIbI UX
pelieHus
32 [ToBTOpeHue, bubnmoreka [JOK




000011IeHNE U
CHCTEMAaTH3allHs
3HAHMI.
OcCHOBHBIE
burypsl, GpaxThl,
TEOpEMBI Kypca
CTEpEeOMETPUH

https://m.edsoo.ru/74b2
adol

33

Hrorosas
KOHTPOJIbHAS
pabora

bubnunorexa LIOK
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34 3 0

MPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC
Kona . .
HpoBepsieMOro IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibLHOI
NMPOrpaMMBbI CpeJHero o0mero oopa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OrniepupoBaTh MOHITHIMU: TOUKA, MPAMasi, INIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPUU H CJCACTBUS M3 HUX TP pEHICHUHU
F€OMETPUUYECKHX 3a/1a4
73 OnepupoBaTh MOHATUSMH: MAPATUIETBHOCTh M MEPHEHAUKYISPHOCTh MPSIMBIX H
IIOCKOCTEH
74 KnaccudpunupoBaTs B3aMMHOE  pacHoOJIOKEHUE TPSMBIX W IUIOCKOCTEH B
MIPOCTPAHCTBE
OnepupoBaTh MOHSATUSMU: ABYTPAHHBIN YTroJ, TPaHH JBYTPaHHOTO Yyria, pedpo
7.5 JNIBYTPAHHOI'O yIJIa, JIMHEWHBIM yroJl JBYIPaHHOTO yrIjla, TpajayCHas Mepa
JIBYTPaHHOI'O yTjia
76 OnepupoBaTh  TOHATHSMH:  MHOTOTPAHHHMK, BBINYKJIBIH W HEBBITYKIIbIN
’ MHOT'OIPaHHUK, JIEMEHTbl MHOTOTPAHHUKA, TPABUJIbHBI MHOTOTPAHHUK
77 Pacnio3dnaBath ~ OCHOBHBIE  BHJBl ~ MHOTOTPAaHHHMKOB  (MUpaMuaa,  OpU3Ma,
MIPSIMOYTOJIBHBIN MTapajuIeTenuIe], Ky0)
KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpAs OCHOBAHUS ISl KJIacCH(pUKAIIMHU
7.8 (BBITTYKJIbIE ¥ HEBBIMYKIIbIE MHOTOTPAaHHUKHU, TPABUIbHBIE MHOTOTPAHHHUKH, TIPSMbIC
Y HAaKJIOHHBIE MPU3MBI, TTApAJJICICTTUTIEIbI)
7.9 OnepupoBaTh MOHATUSIMU: CEKYIIas INIOCKOCTh, CEY4EHUE MHOTOTPAHHUKOB
710 OOBSCHATh TPUHITUIIBI TOCTPOCHHSI CEUYEHWH MHOTOTPAHHUKOB, HCIOJIB3YSI METOI
CIICIIOB
CTpouTh Cc€YeHHs] MHOTOIPAHHMKOB METOJOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE)
7.11 MJIOCKUE YEPTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpXy, COOKY,
CHU3Y
7.12 PemaTe 3amauym Ha HAaxXOXKJIEHHE T€OMETPUUYECKMX BEIWYMH IO oOpaslaMm WU




AIropuT™MaM, MNPUMCHAA HU3BCCTHBIC AHAJIUTHYCCKUC MCTOABI IIpU PCIICHUN
CTaHJAPTHBIX MATECMATHUYCCKHX 3aJa4 Ha BBIYHCIICHHC paCCTOHHI/Iﬁ MCXKAY OBYMs
TOYKaMH, OT TOYKH IO HpSIMOfI, OT TOYKH OO0 INIOCKOCTH, MCIKY CKPCIIUBAOIINUMUCA
MMpsAMBbIMHA

PemraTs 3aga4d Ha HaXO0XICHHUE TI'€OMCTPUUCCKHUX BCJIMYHUH IIO o6pa3uaM NN
AIropyuT™MaM, MNPUMCHAA HMU3BCCTHBIC AHAJIMTHYCCKUC MCTOABI IIpU PCIICHHUUN

7.13 CTaHJApPTHBIX  MAaTEMaTHYECKUX  3aJad Ha  BBIUHUCIEHHUE  YIJIOB  MEXKIY
CKPEUIMBAIOIIMMUCS  TPSIMBIMH, MEXKJIYy NpsIMOM H  IUIOCKOCTBIO,  MEXKIY
IJIOCKOCTSIMU, JIByTPaHHBIX YIJIOB
Borancnare 00BEMBI M TUIOMIATM TMOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3MAa,

7.14 NUpaMujia) ¢ IpUMeHeHueM (GopMyJl, BBIYUCIATH COOTHOLIECHUS! MEXKIY IIIOLIAASIMU
NOBEpPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOTPAaHHUKOB

715 OrniepupoBaTh MOHATUSIMH: CUMMETPUSI B MPOCTPAHCTBE, LEHTP, OCh U IJIOCKOCTh

' CUMMETPUH, IICHTP, OCh U MIIOCKOCTh CUMMETPUU (HUTYPBI
W3Bnekatb,  mpeoOpa3oBbIBATH W WHTEPIPETHPOBATH  MHPOPMAIUIO O

7.16 MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTYypaxX, MPEACTABICHHYIO Ha 4YepTexax M
pUCYHKAX
[TpumensTb reomerpuueckue (akThl i pEIIeHUs CTEPEOMETPUYECKUX 3ajad,

7.17 MPEANOIATAIOIINX HECKOJIBKO IIAaroB PEIICHUS, €CJIM YCIOBUS MPUMEHEHHUS 3a]JaHbl B
SIBHOU popMme

718 [IpumeHnaTh npocTenime MIpOorpaMMHbIE cpencTBa u 3JIEKTPOHHO-
KOMMYHUKAITMOHHBIE CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3a1a4

719 [IpuBoaNTE HpUMEpPbl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B MHPUPOJAE U KU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh MOTyYeHHBbIE 3HAHUS HA MPAKTUKE: aHAJM3UPOBATH PEAbHBIE CUTYyaI[uU
U NPUMEHSITh M3YyYEHHBIE MOHSATHS B IPOILIECCE MOMCKA PEIICHHUS MAaTeMAaTHUYECKH

790 chopMyIMpPOBAaHHON TPOOJIEMBI, MOJEIUPOBATh pEAIbHBIC CUTyallUd Ha S3BIKE
T€OMETPUH, UCCIIEOBATh TOCTPOECHHBIE MOJIENU C UCTIOJIb30BAHMEM T€OMETPUUECKUX
MOHSITUN M TEOPEM, amrmapara aareOpsl, pemarb MPaKTUUECKHe 3a/1auu, CBSI3aHHBIC C
HAaXO0KJIEHUEM F€OMETPUUYECKUX BETUYNH

11 KIIACC
Kon .
R — IIpoBepsiembie NpeMeTHbIe Pesy/IbTAThI 0CBOEHUs 0CHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus
pe3yJbTarTa
6 I'eomeTrpus
OmnepupoBarh  MOHATUSAMH:  [UJUHAPUYECKAs  TMOBEPXHOCTh,  OOpasyrolme
6.1 WIMHIPUYECKON TTOBEPXHOCTH, IIUIUHAP, KOHHYECKask MMOBEPXHOCTh, 00pa3yromine
KOHHMYECKOM MOBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh

6.2 Pacnio3naBath Tena BpamieHus (IMIUHAP, KOHYC, cdepa U map)

6.3 OOBACHATH CIIOCOOBI MOJTYYSHHS TEJ BPALLICHUS

6.4 KrnaccuduiupoBats B3auMHOE pacroiioKeHue cepbl U MI0CKOCTH
OnepupoBarh MOHSATUAMU: IIAPOBOM CETMEHT, OCHOBAaHHME CErMEHTa, BBICOTA

6.5 CEerMEHTa, IIapOBOM CJIOM, OCHOBAHHME WIAPOBOrO CJIOS, BBICOTA IIAPOBOTO CJOS,
LIaPOBOU CEKTOP

6.6 Boruncnsate 00BEMBI U TUTONIAIU TTIOBEPXHOCTEHN TET BpAIllEHUS, TeOMETPUICCKHIX TEI

) ¢ mpuMeHeHueM hopmyJ
6.7 OnepupoBarh TOHATHSMHU: MHOTOTPAHHUK, BIMCAHHBIH B cepy M OMHCAHHBIA

oKoJ10 chepsl, chepa, BIIMCAHHAS] B MHOTOI'PAHHHMK HIIM TEJI0 BpAICHUS




6.8

BBIYHCIATE COOTHONICHUS MEXKIY IUIOMAAIMHU MOBEpPXHOCTEH U 00bEMaMu
MMOIOOHBIX TE

6.9

N306paxaTs u3ydaembie GUTypbl OT pyKHd U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB

6.10

BoInonHsATe (BBIHOCHBIE) IIOCKHE YEepPTEKH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX
¢buryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHsI TEJI BPAILICHHS

6.11

W3BnekaTb,  HMHTEPIPETHpPOBAaTH M IpeoOpa3oBbBaTh  MHOpMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEICTaBICHHYIO Ha uYepTexax u
pUCYHKaX

6.12

[TpumensaTh rTeomeTpuueckue (aKThl AT PEUICHUS CTEPEOMETPHUECKUX 3a7ad,
MPEIIOIAraoIIuX HECKOJIBKO MIArOB PEIICHHs, €CJIM YCIOBUS TIPUMEHEHUS 3a/1aHbI
B SIBHOU (hopMme

6.13

OnepupoBatrhb OHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14
6.15

6.16

6.17

6.18
6.19

BremonssaTh I[GﬁCTBPI?[ CJIOKCHUS BCKTOPOB, BBIYUMTAHUA BCKTOPOB M YMHOXCHUSA
BCKTOpa HAa 4YHCJIO, O6’b$[CH$ITL, KaKHMH CBONCTBAMH OHU O6J18.I[aIOT

HpI/IMeHHTB IIpaBUJIO IapaJUICIICIIUIICAA IIPpKU CII0OKCHUHU BCKTOPOB

OHepI/IpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOPAMUHATBI B MPOCTPAHCTBE, BCKTODP,
MOAYJIb BCKTOpa, PAaBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpPA, YI'OJI MCKAY
BCKTOpPaMH, CKaJIApPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC W KOMILUJIAHAPHBIC
BCKTOPbI

HaXOI[I/ITB CyMMY BCKTOPOB W HNPOU3ZBCACHHUC BCKTOpa Ha 4YHCIIO, YIOoJl MCEXKIAY
BCKTOpPaMH, CKaJIApHOC  MPOU3BEACHHUEC, paCKIaAbIBATbh BCKTOD 10 ABYM
HCKOJUIMHCAPHBIM BCKTOpaM

3a,Z[aBaTL IJIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTCMC KOOPpANHAT

Pemrate HpOCTefIIHI/Ie TCOMCTPHUYICCKUC 3aJaud Ha MPUMCHCHHEC BCKTOPHO-
KOOPAMHATHOI'O METOJa

6.20

Pemrats 3aJa4u Ha AJ0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIICHHUU H HaXO0XJICHUC
TCOMCTPHUICCKUX BCIIMYUH 110 06pa3uaM W aJIropuTMaM, INPHUMCEHASA H3BCCTHBLIC
MCTOABI ITPHU PCIICHUN CTAHAAPTHBIX MAaTEMATUYICCKUX 3a/1avd

6.21

HpI/IMeH}ITB HpOCT@ﬁIHHC IpOoTrpaMMHBIC cpeacrBa 151 SJICKTPOHHO-
KOMMYHHKAIMMOHHBIC CUCTEMEI ITPHU PCHICHUU CTCPECOMCTPUICCKHUX 3a/1a4

6.22

6.23

[IpuBOoaUTE NpUMEpHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEHW B IPUPOJAE WM IKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

HpI/IMeH}ITB IMMOJIYUYCHHBIC 3HAHUA Ha MPAKTUKE: aHAJIM3UPOBATH PCAJIbHBIC CUTYaAllUU
U OPpUMCHATH U3YUYCHHBIC IMOHATUA B MPOLECCEC IMOMCKA PCIICHHUA MATCMATHUYCCKU
C(I)OpMYHHpOBaHHOﬁ Hp06J'IeMBI, MOJCIIMPOBATh PCAJIBHBIC CHUHTyallUM Ha A3bIKC
reoMETpHrHn, HUCCICI0BATH IIOCTPOCHHBIC MOACIN C HUCITOJIB30BaAHNEM
TeOMCTPHUICCKUX MOHATUN U TCOpPECM, alllapara anrerLI, pemaTtb NPAKTHYCCKUC
3aaa4u, CBA3aHHBIC C HAXOXKACHUEM I'COMCTPUICCKUX BEJIMYHH

MHNPOBEPAEMBIE D2JIEMEHTBI COAEP KAHUSA

10 KVIACC

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

Kon
7 I'eomerpus
71 OCHOBHBIE TIOHATHUSI CTEpPEOMETpHH. Touka, MpsiMas, TUIOCKOCTh, MPOCTpaHCTBO. [loHsTHE 00
AKCMOMAaTHYECKOM OCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHU U CIIEACTBUS U3 HUX
79 B3auMHOe pacnosoxkeHue MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOLIUECs, NapajljielbHble U

CKpelMBaumecs npsMble. llapamienbHOCTs NOpPSIMBIX M IUIOCKOCTEHW B NPOCTPAHCTBE:




napajulejbHble MpPsAMbIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTh TPEX MNPAMBIX, MAPaUICIBHOCTD
OpsIMOM M TUIOCKOCTU. YTJBl C COHANpaBlIE€HHBIMU CTOPOHAMH, YIOJl MEXIY MPSMBIMH B
npoctpancTBe. [lapajulenbHOCTH  IUIOCKOCTEM:  MapajUIeibHbIE  IUIOCKOCTH,  CBOMCTBA
napajuleNbHeIX IIockocTeil. IlpocTeifiine mpocTpaHCTBEHHbIE (UTYPhl Ha IUIOCKOCTHU:
TETpa’ip, KyO, napaienenure]], IOCTPOSHHE CeUeHUH

7.3

7.4

7.5

[lepnieHAUKYISIPHOCTh MPSIMOM M IJIOCKOCTU: NEPIEHAUKYJIIPHbIE NPSIMbIE B MPOCTPAHCTBE,
IpsIMbIE NapaJICNIBHBIE U NEPIEHAUKYISPHBIE K IUIOCKOCTH, NPU3HAK NEPIEHIUKYJISPHOCTU
OpsIMOM M IUIOCKOCTH, TEOpeMa O IPsIMOM NEPIEHAMKYJIAPHOM IUIOCKOCTH. YIUIBI B
IIPOCTPAHCTBE: YTOJ MEXAY HIPSIMOW M IUIOCKOCTBIO, JBYI'DAaHHBIM YroJ, JUHEHHBIA YTroJl
JBYIpaHHOro yria. llepneHaukyisip M HaKJIOHHBIE: pPAacCTOSHUE OT TOYKU OO IIJIOCKOCTH,
paccTosiHUE OT NPSAMOM J10 MIOCKOCTH, MPOEKIUs (PUTYpPbI HA IIIIOCKOCTh. IlepreHIuKyIspHOCTh
IUIOCKOCTEW: MpPHU3HAK MEPHEHAUMKYJSPHOCTH JBYX IUIOCKOcTed. Teopema o0  Tpéx
NEPIEeHIUKYIIApax

[TonsiTue MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOI'OI'PAHHUKA, BBIIYKJbIE U HEBBITYKJIbIE
MHOT'OTPaHHMKH, Pa3BEPTKAa MHOrOrpaHHuKa. [Ipusma: n-yrospHas npusma, rpaHd U OCHOBAHHUS
OpU3MBbl, HpsiMasi M HAKJIOHHAs TPU3MbI, OOKOBasi M IIOJIHAsg IOBEPXHOCTb IPHU3MBI.
[Tapamnenenunen, NpsAMOYIrOJIbHBIA MapajuleNienuIe] u ero cBoicrea. [Iupamuna: n-yronbHas
nUpaMujia, TpaHM U OCHOBAHWE NUPaMU[bl, OOKOBas M IOJIHAS IOBEPXHOCTh MHPAMUJIBL,
IpaBWIbHAas M YCEYEHHas MNHMpaMuia. OJEMEHTbl Npu3Mbl U nupamunbl. lIpaBunbpHble
MHOTOTPaHHUKU: TOHATUE MPAaBUIBLHOTO MHOTIOIPAaHHUKA, MpaBUJIbHAS MpU3Ma U IPaBHIIbHAS
nupamuia, NpaBuibHas TPEYrojibHAs NUpaMKIa U IPABUIIbHBIN TeTpasp, KyO. [IpencraBnenue
O NIPaBWIBHBIX MHOTIOIpAaHHUKAxX: OKTajJap, AOAEKa’ap U uxocadapyrue CedeHus NpU3Mbl U
IUPAMHUIBI

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CHMMCTPHUA OTHOCHUTCIBHO TOYKH, HpHMOfI, IIJIOCKOCTH.
DJIEMEHTHI CUMMCTpPUH B IMpaMuUJax, MapajiCJICOruIicaax, mpaBUJIbHbIX MHOT'OT'PAHHHUKAX

7.6

Bblunicienue 371€MEHTOB MHOTIOTPAHHUKOB: pEOpa, AuaroHanu, yriael. [lmomans OoxoBoi
MIOBEPXHOCTU M IIOJHOW IOBEPXHOCTU MPSAMOW MPHU3MBI, IUIOLIAJb OCHOBaHUMU, TeOpema O
OOKOBOI TOBEPXHOCTH MpPsSMON mpu3Mmbl. [lmomians OOKOBOW MOBEPXHOCTH U TMOBEPXHOCTH
NpaBWIBHON MUpaMUIbI, TeopeMa O IUIOAAu yceu€HHOW nupamuibl. [loHstne 06 oObEMe.
O0bEM upamMuIbl, IPU3MBI

7.7

[TomoOHEIe Tena B mpocTpancTBe. COOTHOIICHUS MEX/Ty TUIOIIQISIMHA TOBEPXHOCTEH, 00bEMaMu
MOOOOHBIX TEN

11 KJIACC

Kon
6

6.1

6.2

IIpoBepsieMbIi 3J1EMEHT COACPKAHMS
I'eomerpus

[unuHapudeckas TMOBEPXHOCTb, OOpa3ymolue IWIHNHIPHUYECKOH TOBEPXHOCTH, OCh
IAJTUHIPUYECKON MoBepXHOCTH. [{UmuHap: ocHOBaHUS U OOKOBasi MOBEPXHOCTH, 00pa3yroIiast
1 OCb, TUIOIIA/Ib OOKOBOH U MOJTHON OBEPXHOCTH

KoHnnueckasi MOBEpXHOCTb, OOpa3ylolIMe KOHUYECKOH TOBEPXHOCTH, OCh U BeplIMHA
KOHMYECKOH moBepxHOCcTH. KOHyC: OCHOBaHME W BepIIMHA, OOpasylomas M OCh, IJIOMIANb
OOKOBOW M TOJHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: 0Opasyrolye ¥ BbICOTAa, OCHOBAHHS U
O0KOBask MOBEPXHOCTh

6.3

Coepa m map: IEHTp, paauyc, IUAMETp, IUIOMAAb IOBEpXHOCTH cdeprl. B3ammuoe
pacrioyioskeHue c(hepbl U INIOCKOCTH, KacaTellbHas IIIOCKOCTh K chepe, IIomanb cepsl

6.4

N300pakeHue Tes BpalleHus Ha MI0CKOCTU. Pa3BépTka mumHapa U KOHyca

6.5

KoMOuHanuu ten BpallleHHus U MHOTOIPaHHUKOB. MHOTOrpaHHUK, OMUCAaHHBIA OKOJIO cdepsl,
cdepa, BliMcaHHasi B MHOTOTPAHHUK, WM TEJIO BpAICHUs

6.6

[Tonsarue 06 06bEme. OCHOBHBIE CBOMCTBAa 00BEMOB Tel. Teopema 06 00BEME MPSIMOYTOIBHOTO
napajuiesenumnenaa u caeactsus u3 He€. O0bpEM numuHapa, KoHyca. O0bEM 11apa U IIonaahb




cepsl

6.7

6.8

6.9

[Tomo6upie Tema B mpocTtpaHcTBE. COOTHOLICHHWS MEXKAY IUIOMIASIMUA TOBEPXHOCTEH,
00BEMaMU ITOTO0HBIX TEJT

Ceuenus nuuHapa (MapauieTbHO U MEPIEHAUKYIISIPHO OCH), CEUCHHUs KOHYyca (MapauielbHOe
OCHOBAHHIO U MPOXOJISIIEe Yepe3 BEPIINHY ), CCUCHHS Iapa

BexTop Ha muiockocTu u B mpocTpaHcTBe. Clo)KeHHE M BbIUMTAHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa 1o TpEM HEKOMILIAaHApHbIM BekTopaM. IIpaBuio
napajuienenunena. PemeHue 3agady, CBA3aHHBIX C MPUMEHEHUEM TIPaBUI JCHCTBHM C
BEKTOpaMHU

6.10

IIpssMoyronbHas cucrema KoopavHar B mpocrpaHcTBe. Koopaunatel BekrTopa. [Ipocrenmue
3aJa4d B KOOpAMHATax. Yron Mexnay BekTopamu. CKalsipHOE IPOU3BEIECHUE BEKTOPOB.
Brluucnenue yriioB Mexay NpsMbIMHA U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIA METOJ IPU
PEILICHNN T€OMETPUYECKUX 3a/1a4

ITPOBEPSIEMBbIE HA EI'3 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMHMSA OCHOBHOMU OBPA3OBATEJBHOU ITPOI'PAMMBI CPEJHET'O OBLIETO

OBPA3OBAHUSA
Kon .
HIpOBepsIEMOro IIpoBepsiemble TPeGOBAHUSA K NMPEAMETHBIM Pe3yJbTATAM OCBOEHUSI OCHOBHOI
P 00pa3oBaTeIbHON MPOrpaMMbI CpeTHEr0 001ero 00pa3oBaHus
TpeOOBaHUS

Bnamenue MerogamMm 0Ka3aTeNbCTB, alTOPUTMAMM pPEUICHHS 3ajad; yYMEHHE
(bopMyITUpOBaTh M OINEPUPOBATH IMOHATHAMHU: ONpEACICHHE, aKCHOMa, TeopeMma,
CIIEZICTBHE, CBOWCTBO, MPHU3HAK, JIOKA3aTEIbCTBO, PABHOCHUIIBHBIE (DOPMYIMPOBKH;
OPUMEHATh HX; YyMeHHe (OpMyJIHpoBaTh OOpaTHOE U  MPOTUBOIOJIOKHOE
YTBEP)KJICHUE, IPUBOIUTH IPUMEPBl U KOHTPIPUMEPBI, MCIIOIB30BaTh METOJ
MaTeMaTHYeCKOM MHIYKLIMHU; TPOBOJUTH JOKa3aTelbHbIE PpACCYXKICHHUS IpH
peleHnH 3ajjady, OLIEHHWBATh JIOTHUECKYIO IPAaBHIBHOCTh PAaCCyXKICHHUH; yMEHHe
OIICpHUPOBATH IIOHATUAMMU: MHOXECTBO, IIOAMHOKECTBO, ornecpanuun Hal
MHOXKECTBaMH; YMEHHE HCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar Juls
OIMMCAaHUs PECAJBbHBIX IMPOLECCOB U SIBIICHUM U Ipu pCUICHUMA 3a/1a4, B TOM YHCJIC U3
JApYTruX y4eOHBIX NPEAMETOB; YMEHHE OIEpUpOBaTh MOHATUAMU: Tpad, CBA3HBIN
rpad, aepeBo, LMK, rpad Ha IUIOCKOCTH; YMEHHUE 3aJaBaThb M OINUCHIBaTh rpadbl
Pa3IUYHBIMH CIIOCOOAMU; MCII0JIb30BaTh Irpadbl IPU PELISHUHN 3314

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LEN0E YHCIO, CTENEHb C
LebIM [OKa3aTejaeM, KOpeHb HaTypalbHOW CTENEHH, CTENEHb C PalMOHATIBHBIM
nokaszarejieM, CTEleHb C JAEUCTBUTEIbHBIM IOKa3aTeseM, Jorapudm yucia, CHHYC,
KOCHHYC W TaHT€HC IMPOU3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, palMOHAIBHOE
YHCII0, UPPALMOHATIBHOE YHCII0, MHOXKECTBA HAaTypaJIbHBIX, LENbIX, pAllHOHATBHBIX,
JeHCTBUTENBHBIX YHCEN; YMEHNE UCIIOB30BaTh MPU3HAKU ASTUMOCTH, HAUMEHbBIINUN
o0IIMi JenuTenh U HauMeHbIIee ol1ee KpaTHOe, anroput™M EBkinia npu peneHun
3aJ1a4; 3HAKOMCTBO C Pa3JIMYHbIMH MO3UIIMOHHBIMH CUCTEMAaMH CUHCIIEHUS; YMEHUE
BBINOJIHATH BBIYMCIICHUE 3HAYCHUH U MPeoOpa3oBaHMs BBIPAKEHUHM CO CTENEHIMHU U
norapu@mamu, MpeoOpa3oBaHusl JAPOOHO-PAIIMOHATIBHBIX BBIPAKEHHUM;, YyMEHUE
ONEpPUPOBATH TOHATUAMH: TOCIEA0BATEIBHOCT, apuMeTHYeCcKast MpOorpeccus,
reoMeTpuyeckas  Inporpeccusi, OeCKOHEYHO  yObIBaromas  reoMeTpuuecKas
IIporpeccusi; yMEHHE 3aJaBaTh IOCIEAOBATEIBHOCTH, B TOM YHCIE C ITOMOIIBIO
PEKYppEHTHBIX (hOpMYJ; YMEHHE ONepUpOBaTh MOHATUSMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMITJICKCHBIE YHCIIA, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4YHCIIa,
dbopMa 3amHMcu KOMIUIEKCHBIX 4YHcell (reoMeTpuyecKas, TPUTOHOMETpUYecKas u
anreOpandeckas); yMeTb  NPOU3BOAUTH  apupMeTHyYecKHe  JeHcTBUA €
KOMIUIEKCHBIMU YHCJIaMHU; TPUBOJUTH TMPUMEPHI HCIOIB30BAHUS KOMILIEKCHBIX
YHUCeN; ONEPUPOBATHh MOHATUAMM: MaTtpuua 2x2 u 3x3, omnpeneiauTesb MaTpPUIbI,




FGOMCTpI/I‘IeCKHﬁ CMBICJT OIIPCACIIUTCIIA

YMeHue  omepupoBaTb  IMOHATUSAMHU:  PALMOHAIBHBIE,  UPPALMOHAJIBHEIC,
IoKa3aTebHble, CTENEHHBIE, Iorapu(MU4eckue, TPUrOHOMETPUYECKNE YPABHEHUS U
HEPAaBEHCTBA, HX CHUCTEMbl; YMEHHUE OIEpUPOBATh IIOHATUSMU: TOXKAECCTBO,
TOKIECTBEHHOE IIPpeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEPABEHCTB, PAaBHOCUJIBHOCTb YPAaBHEHMM, HEPABEHCTB M CUCTEM; YMEHUE pEIIaTh
YPAaBHEHHMsI, HEPABEHCTBA U CHCTEMBI C IIOMOINBIO Pa3IMYHBIX IPUEMOB; pelIaTh
YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI C IapaMEeTpPOM; IPUMEHATH YpPaBHEHMUS,
HEPABEHCTBA, MX CHUCTEMBl JJI PEIICHHs MaTeMAaTUYeCKUX 3ajad M 3aJad M3
pa3nuyHbIX 007acTeil HAYKH U PeaTbHOM KU3HU

YMeHue onepupoBaTh MOHATUAMU: (QYHKIMS, YETHOCTh (DYHKIMH, NEPHUOAUYHOCTD
(GyHKIMH, OTPaHUYCHHOCTh (PYHKUMH, MOHOTOHHOCTb (YHKIHH, OKCTPEMYM
¢byHkuuu, HauOojblllee M HaMMEHbIIEe 3HA4YeHUs (QYHKIMHM Ha IPOMEXKYTKE,
HenpepbiBHas (pyHKIUSA, acuMnToTel rpaduka (yHKIUH, TepBas W BTOpas
pou3BoiHAs (YHKLIMU, TEOMETPUYECKMH U (DU3MYECKHH CMBICI INPOU3BOIHOM,
nepBooOpasHasi, ONpeNeIEHHBI HHTETPall; YMEHHUE HAaXOAWUTh aCHMIITOTHI Tpaduka
(YHKIMH; YMEHHE BBIUUCIATH MPOU3BOJAHBIE CYMMBbI, IPOM3BEAEHUS, YaCTHOIO U
KOMIO3UIUN (YHKIWH, HAXOIUTh YpaBHEHHE KacaTeNbHOW K rpaduky (yHKIuM;
YMEHHUE HAaXOJUTh MPOU3BOJHBIE AJIEMEHTAPHbIX (YHKIMHA; YMEHUE HCIIOIb30BaTh
MIPOU3BOIHYIO JJISl UCCIIEAOBAaHMS (DYHKIMH, HAXOIUTh HAaHOOJBIINE U HAUMEHBIITHNE
3Ha4eHus (PyHKIU; CTpOUTh IpaiKM MHOTOYJICHOB C UCIOJIb30BAHUEM amrapara
MaTeMaTHYeCKOTO  aHajiW3a, MPUMEHATh NPOM3BOIHYIO JUIA  HAXOXKICHHS
HAWIy4IIero peleHusl B IPUKIAJHbBIX, B TOM YHUCJIE COLUAIBHO-3KOHOMUYECKUX U
¢bu3nYecKux 3a1adax; HaXOAUTh TUIOMIAIN U 00BEMBI (PUTY C MMOMOIIBIO UHTETPaa;
OPUBOAUTH  IPUMEPbl  MATeMaTHYECKOro  MOJAEIMPOBAHHUA €  I[TOMOIIBIO
¢ depeHInaIbHbIX YpaBHEHHM

YMenue onepupoBaTh MOHATHUSAMU: Tpapuk GyHKIUM, oOpaTHas (QYyHKIMS,
KomMrno3uuuss  (QyHKUMH, JMHeMHas — QyHKOMA,  KBagpath4yHas — QyHKIu,
panyoHanbHas (YHKUUS, CTENEHHas (QYHKIMs, TPUTOHOMETPUYECKHE (PYHKIIUH,
oOpaTHbIE TPUTOHOMETpUYecKHe (GYHKIMH, TOKazaTeslbHas M JorapupmMuueckas
(GyHKIMU; YMEHHE CTPOUTh TIpapuKd U3YYEHHBIX (QYHKUUH, BBIIOJIHATH
npeoOpa3oBaHusi rpaukoB (GYHKUMH, HCHOIB30BATh TpaQUKH Uil H3yUCHHS
MIPOLIECCOB U 3aBUCUMOCTEH, IPU PEUICHUH 3ajjad U3 JPYruX y4eOHBIX MPEIMETOB U
3ajad M3 peaJbHOM KM3HM; BbIpaXaTb (OpMyJaMHU 3aBUCUMOCTH MEX]IY
BEJIMYMHAMHU; HCIIOJIb30BaTh CBOHCTBA M Trpapukd (yHKUMN [Jid  pelieHus
YpaBHEHMI, HEpaBEHCTB M 3a/ad ¢ MapaMeTpamu; M300pa)kaTb Ha KOOPJIMHATHOM
IJIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB M UX CUCTEM

YMeHue penath TEKCTOBbIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOLEHTHI, 10JIU
U YacTH, Ha JBHM)KEHHE, pabOTy, CTOMMOCTh TOBAPOB M YCIYT, HAJOTH, 337a4dl U3
o0jacTh ympaBlIeHHsS JUYHBIMU W CEeMEHHBIMH (HUHAHCAMH); COCTaBIATH
BBIDAKEHUS, YPABHEHMs, HEPABEHCTBA M HUX CUCTEMBI II0 YCIOBUIO 3a/adH,
UCCIIEI0BATh MOJIyY€HHOE PEIIEHUE M OLCHMBATH IPABONOJI00HOCTh PE3yJIbTaTOB;
YMEHHME MOJEINPOBATh pPEAJbHbIE CUTYallUd Ha S3bIKE MAaTEMaTHKH; COCTaBIIThH
BBIPQKEHUS, YPaBHEHMs, HEpPABEHCTBA M HUX CUCTEMBl IO YCIOBHIO 3a/ayH,
UCCIIeIOBaTh IOCTPOEHHBIE MOJETN C HUCIOJb30BAHMEM armapara anreopsl,
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh IOHATHUSAMHU: CpelHee apudmMeTHdeckoe, MeauaHa,
HauOonplllee W HAMMEHbIIEEe 3HAYCHHUS, pa3Max, JUCIEpPCHs, CTaHIapTHOE
OTKJIOHEHHE 4YHCJIOBOrO HabOpa; yMEHHE U3BJIEKaTh, HWHTEPIPETHPOBATH
uHpOpMalMIO, TMPEACTABICHHYI0O B Ta0iumax, Ha JAdarpamMmax, rpadukax,
OTPaXKaIOIIyl0 CBOMCTBAa pEATbHBIX TIPOLECCOB M SIBICHWH; MPEACTaBIATH
MHPOpPMALMIO C TIOMOLIbIO TAaOJMI] M JHarpaMM; HCCIEI0BATh CTAaTUCTHUYECKHUE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM TIpaUUYeCKUX METOJIOB M DIEKTPOHHBIX
CpencTB; TpadUYecKd WCCIEIOBaTh COBMECTHBIC HAOIMIONEHHS C  ITOMOIIBIO




JUarpaMM pacCEeUBaHMS U JIMHEWHOU perpeccuu

YMeHue OnepHpoBaTh MOHATHAMH: CIyYalHBIH ONBIT M CIy4allHOE COOBITHE,
BEPOSATHOCTb  CIYy4YalHOro COOBITHS; yMEHHE BBIYUCIATH BEPOATHOCTh C
UCTOJB30BaHUEM TpaUYECKUX METOJOB; NPUMEHATH (OPMYJIbl CIIOKEHHUS H
YMHOXKEHUSI BepOsATHOCTEH, popMyiry monHoil BepositHocTH, (opmyiny bepHysm,
KoMOMHATOpHbIE (DaKThI U (OPMYJIBI; OLEHUBATH BEPOSITHOCTH PEATbHBIX COOBITHIA;
YMEHHUE OIEepUpOBATh MOHATUSAMM: Cly4yaiiHas BeIMYMHA, paclpelesieHue
BEPOSATHOCTEH, MaTEMaTUYECKOE OKUAAHUE, AUCIIEPCUSl U CTAaHAaPTHOE OTKIOHEHHE
CllydyailHOM BeNMUYMHBI, (YHKLHU pPACHpPEENICHUs] U IUIOTHOCTU PaBHOMEPHOTIO,
[I0Ka3aTeIbHOIO M HOPMAJIbHOTO PaclpeielieHUi; yMEHHE UCIOIb30BaTh CBOMCTBA
U3YYEHHBIX paclpesieleHnuil s pelleHus 3a1a4; 3HaKOMCTBO C IOHSTUSAMU: 3aKOH
OOJNIBIIMX YHCEJ, METOAbl BBHIOOPOYHBIX HCCICIOBAHUN; YyMEHHE IPHUBOJUTH
IPUMEpPHI MPOSIBICHHUS 3aKOHA OOJBIIMX YHUCEN B MPHUPOJHBIX U OOLIECTBEHHBIX
SABJICHHUSIX; YMEHHE OIEPHPOBATH MOHATHSAMH: COYETaHUE, MEPEeCTAHOBKA, YHUCIIO
COYETaHWH, 4YHMCIO MepecTaHoBOK; OumHOM HpIOTOHA; yMeHUe NPUMEHSTH
KOMOWHATOpHBIE (aKThl W pACCY’)KISHHs I pElIeHHs 3a/1ad, OLCHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITUH; COCTaBIATh BEPOSTHOCTHYIO MOJENIb MU
MHTEPIPETUPOBATH NOJYUYCHHBIH pe3yIbTar

YMeHue onepupoBarh IOHATUAMH: TOYKA, IpsAMas, IIJIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEIMYMHA YIUVIA, IUIOCKMM YTOJI, JBYI'PAaHHBIA YroJj, TPEXI'PAaHHbBIN
YTOJI, CKPEIIMBAIOIINECS MTPSIMBIE, NAPAJUIEIBHOCTD U NEPIEHANKYIAPHOCTD MPAMBIX
U IUIOCKOCTEH, YroJI MEXAY IPSIMBIMH, YIOJ MEXIY NPAMOW U INIOCKOCTBIO, yTOJI
MEXJy IUIOCKOCTSIMHM, PAacCTOSHHME OT TOYKU JO IIJIOCKOCTH, PACCTOSIHUE MEXKIY
IIPSIMBIMH, PACCTOSIHUE MEXAY INIOCKOCTSAMHU; YMEHHME MCIOJIb30BaTh IIPU PELICHUH
3aja4 U3y4yeHHbIE (PAKTHI U TEOPEMbI MJAHUMETPUHU; YMEHHUE OLICHWBATh pa3Mephbl
O0BEKTOB OKPY’KAIOLIEr0 MHUpa; CTPOUTh MaTeMaTHYECKHE MOJENIHU C IOMOUIbIO
F€OMETPUYECKHUX IOHATUM M BEJIIMYMH, PEIIATh CBA3AHHBIE C HUMH IIPAKTUYECKHE
3aJ1a41
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YMeHue onepupoBaTh MOHATUSAMHU: IUIOMIAAL  QUIYpbl, 00BEM  Qurypsl,
MHOTOTPAaHHHK, TPaBWIbHBIH MHOTOIPAaHHHK, CEYEHHE MHOIOIpaHHHMKa, KyoO,
napajuiefienunes, npusMa, nupamuaa, Gurypa u MoBEpXHOCTh BpallleHUs, HUIHH]ID,
KOHYC, 1map, cdepa, miaomaas cepsl, MIOMaab MOBEPXHOCTH MUPAMU/IbI, TPU3MBI,
KOHyCa, LIMIMHIpPA, 00BbEM Ky0Oa, MPSAMOYIOJbHOIO MapajulelenuIena, MUpaMubl,
IIPU3MBbl, WIMHIpPA, KOHYCa, IIapa, pa3BEPTKA MOBEPXHOCTH, CEYEHMsI KOHyca U
LHWINHApA, MapajyIeIbHble OCH WM OCHOBAaHMIO, CEUeHHE IIapa, IUIOCKOCTb,
Kacatomascs chepbl, UINHAPA, KOHYCa; YMEHHE CTPOUTh CEYeHHE MHOTOTPAHHUKA,
n300pakaTb MHOTOTPAHHUKH, (UTYpbl U MOBEPXHOCTH BpAalllEHUs, UX CEUEHUs, B
TOM YHCJIE C IIOMOIIBK AIEKTPOHHBIX CPEACTB; YMEHHME IPUMEHATh CBOMCTBA
reOMETPUUYECKUX  (UIyp, CaMOCTOSITENbHO  (GOPMYJIHPOBATh  ONPEICIICHUS
u3ydyaeMblX  (GUryp, BBLABHraTh THIOTE3Bl O CBOHCTBaX W  IpU3HAKaX
reoMeTpuyecKkux (Guryp, o00CHOBBIBaTh WM ONpPOBEPraTh MX; YMEHHE MPOBOAUTH
Kinaccuukanuioo (Uryp Mo pasiMYHBIM TNPU3HAKaM, BBIIOJIHATH HEOOXOIMMBbIE
JIOTIOJTHUTEIbHBIE TTOCTPOEHUS
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YMeHrne OomnepupoBaTh IMOHATHSAMHU: JBW)KCHHE B TPOCTPAHCTBE, MapasuIeIbHBIA
NEPEeHOC, CUMMETPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE, MTOBOPOT, MpeoOpa3oBaHue
nmono6usi, moio0HbIe (GUTypHI; YMEHHE PACIIO3HABATh PaBHbIE U MOJI00HbBIE UTYPHI,
B TOM YHCII€ B MPHUPOJIE, UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T€OMETPUUYECKHE
OTHOILLICHMS IPU PEIIEeHUM 3ajad; HAXOAUTh I'€OMETPUYECKHE BEJINYMHBI (JJIUHA,
yroJ, Imiomans, 00bEM) MPU PELICHUH 33134 U3 JPYTHX Y4eOHBIX MPEJAMETOB U U3
peanbHON JKU3HU; YMEHHE BBIYUCIIATH T€OMETPUYECKHE BEJIMYMHBI (JUIMHA, yrod,
wIomaab, 00bEM, IUIOMIA[b MOBEPXHOCTH), HCIONB3Ys HM3Y4YCHHbIE (OPMYJBI U
METO/bl, B TOM 4YHCIE: IUIOUIAJb IOBEPXHOCTU IHUPAaMHU[bI, MPHU3MBbI, KOHYCa,
WIMHIAPA, TUIomanb cepel; 00bEM KyOa, MPSIMOYTOJBHOTO MapajuieNenuIesa,
NUpaMHUbl, TPU3MBIL, LWIMHApA, KOHYyCa, Iapa; YMEHHWE HaXOIUTh OTHOLICHUE




00bEMOB IOAOOHBIX (HUTYD

YMeHune onepupoBaTh MOHSATUSMH: MPSMOYTOJbHAs CHUCTEMa KOOPIAWHAT, BEKTOD,
KOOpJIUHATBl TOYKU, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEICHHUE BEKTOPA
Ha YHCIIO, Pa3JIOKEHHE BEKTOpa MO 0a3ucy, CKaIPHOE MPOU3BEICHHUE, BEKTOPHOE
MIPOU3BE/ICHUE, YOl MEXJAy BEKTOpaMH; YMEHHE MHCIIOJb30BaTh BEKTOPHBIA U
KOOPJAMHATHBIA METOJ JUIsI PEHICHUS TeOMETPUYECKUX 3aJad W 3a7ad JpYyrux
y4eOHBIX PEIMETOB
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YMeHue BbIOMpaTh MOAXOIAIIMKA METOJ Ul pEIIeHHUs 3a7add; IOHWMaHHE
3HaYMMOCTH MAaTE€MaTUKH B M3Y4YEHUHU HPUPOJHBIX M OOIIECTBEHHBIX MPOLIECCOB U

13 SBJICHUM; YMEHHME PACIO3HABATh IIPOSIBICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
YMEHHUE IPUBOIUTH IMPUMEPBl MAaTEMATUUYECKUX OTKPBITUN POCCUICKON M MHPOBOU
MAaTE€MaTUYECKOU HayKH

HEPEYEHbB 2JIEMEHTOB COAEP/KAHUSA, IIPOBEPAEMBIX HA EI'3 110 MATEMATHUKE

IIpoBepsieMblii 3JIeMeHT copepPKAHUSA

Koxn
1 Yucna v BIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
12 Pammonanbheie yncna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOM, MPOIEHTHI, OECKOHEUHBIC
nepuondyeckue Apoou
13 ApI/I(i)MeTI/I‘-IE?CKI/If/'I KOPECHb HATypaJIbHON crereHu. [[elcTBUS ¢ apudMETHUECKUMU KOPHSIMU
HaTypaJbHOM CTENEHU
1.4 Crenens ¢ nenslM nmokasaresneM. CTeneHb ¢ pallMOHAIBHBIM NT0Ka3arenaeM. CBOMCTBa cTENEeHU
15 CuHyC, KOCMHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI€HC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHBIE JOrapu(MbI
JleiicTButenpHple 4YKcia. ApudMeTHdecKkue Onepalud ¢ JACWCTBUTENbHBIMU  YHCIaMH.
1.7 [TpubnuxEéHHbIE BBIYUCIEHUS, NpaBWIa OKPYIVIEHUs, MPHUKHIKA M OIEHKAa pe3yibTaTa
BBIYHCIICHUI
1.8 [TpeoOpa3oBaHue BoIpaXKeHUN
1.9 KomiiekcHele yncina
2 YpaBHEHMsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPaBHEHUS
2.2 HppauunonaibHuble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUs
2.4 [TokazarenpHble U JIorapupMUUYECKHE YpaBHEHHS
2.5 Ilenpie 1 1pOOHO-pAIIMOHATIEHBIE HEPABEHCTBA
2.6 HppannoHalibHbIE HEPABEHCTBA
2.7 [TokazarenbHble U IorapuPMUUECKIE HEPAaBEHCTBA
2.8 TpuroHomeTpuueckre HEpaBeHCTBA
2.9 Cucremsbl 1 COBOKYITHOCTH YPAaBHEHHI U HEPABEHCTB
2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMU
2.11 Matpuia cucTeMbl JIMHEWHBIX ypaBHEHUI. ONpeaennTeslb MaTPULIbI
3 OyHKIUH U TpaPuKH
31 @Oynkuus, cnocoObl 3amanus pyHkiuu. I'paduk ¢yHkumu. B3ammuo oOpaTHble (QyHKIUH.
Yérnble 1 HeuéTHble pyHKuMU. [leprnoanueckue GyHKIMM
OO6mactp ompeneneHuss U MHOXeCTBO 3HaueHuM GyHknuu. Hymu dyakmum. TIpomexyTku
3.2 3HAKONOCTOAHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MaKCUMyMbl M MHUHUMYMBI

¢byukuun. Hanbonpiiee n HauMeHsbIlee 3HadeHue GyHKIIMA Ha TPOMEKYTKE




CrenenHas (yHKIMS C HATYpaJbHBIM M LIEJIBIM MOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa

33 Y Tpad UK KOpHS n-OW CTENEHU

3.4 Tpuronomerpuueckue GyHKIIMU, UX CBOMCTBA B rpaduKH

3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIHH, IX CBOWCTBA U TpaPUKH

36 Touku paspeiBa. AcumnToThl rpadukoB Qynkiuii. CBoiicTBa (QyHKIHUI, HENPEpHIBHBIX Ha

OTpe3Ke

3.7 ITocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUs OCIEA0BATENLHOCTEN

3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. opmyiia CI0KHBIX MPOIIEHTOB
4 Havana maremaTnueckoro aHaiamnsa

4.1 [TpousBoanas pyHkiwu. [Ipon3BoaHBIC 2JIEMEHTAPHBIX (PYHKITUN

49 [IpuMeHeHHe MPOU3BOAHOM K HCCIIEAOBAHHIO (YHKIHMHA HAa MOHOTOHHOCTh M OKCTPEMYMBI.
' Haxoxnenue HauboIbIIero 1 HaMMEHbIIEro 3Ha4eHus PyHKIIUU HA OTpe3Ke

43 [TepBooOpasnas. MaTETrpan
5 MHokecTBa U JIOTUKA

5.1 MHoXxecTBO, onepauu HajJ MHOKecTBaMu. [(narpammsl Ditiepa — Benna

5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA

6.1 OmnucarenpHas CTaTUCTUKA

6.2 BepositHOCTh

6.3 Kombunartopuka
7 I'eomerpus

7.1 @urypsl Ha INIOCKOCTH

7.2 [IpsiMbIe ¥ MIIOCKOCTU B MPOCTPAHCTBE

7.3 MHororpanHuKu

7.4 Tena v MOBEpXHOCTH BpaleHUs

7.5 Koopannatsl U BEKTOPBI
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