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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «['eoMmerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JHUYHOCTHOTO W ITIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T'€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BUTHS OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCHUUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEAJIBHOIO0 M HICAIBHOI0, XapaKTEpe OTpPaXKEHUs
MaTeMaTUYECKOW HAYKOH SIBJIEHUU U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIU MAaTEMATUYECKOTO MOJIECIIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KayeCTB MBILIUICHUSA, HEOOXOMUMBIX MJii aJalTallud B COBPEMEHHOM
oO1IeCTBE.

['eoMeTpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHUU OOYYaroIUMUCS
MNOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI€ pELIECHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIIBUraTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHUBHOIO
npeoOpazoBaHusl  JAEUCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOU U TPYIOBOM NESTENbHOCTH, SBIISIETCS



OJHUM M3 TPO(PECCHOHATHLHO BAXKHBIX KayecTB, IMOATOMY aKTyajdbHa 3ajaua
dopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl yueOHOro kypca «l'eomerpuss» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, cleuu(UUHBIX
rE€OMETPUH, BO3MOXHOCTM  YCHEIIHOTO NIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HA4YeHA IS
00yJarolumXxcs CPpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUMI
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. Takum obOpa3om, oOydaromiygecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMaTUUECKUE YMEHUS, CBI3aHHBIE CO
cenu(UKON TeOMETPUU U HEOOXOIUMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0r0, OHH NMEIOT BO3MOKHOCTh H3yUYUTh T€OMETPHI0 OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HHUKHET HEOOXOJUMOCTh B TEOMETPHUYECKHX 3HAHUAX B
npo(hecCUOHATIBHOM e TENbHOCTH.

JlocTmKeHre LelnM OCBOCHHS MPOrpaMMbl 0OECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTreTHBIMM 3aJadaMd  OCBOEHHS  Kypca
«I'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisiroTCS:

e (opMHpOBaHHE MPEACTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM,;

e (opMHpOBaHHE MTPEICTAaBICHHUS O MHOTOTPaHHUKAX U TeJaX BpallleHus Kak
O BaXXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTexax, MOJENISIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

e OBJIAJICHUE METOJAMHU PEIICHHUs 3a/a4 Ha MOCTPOCHHS Ha M300paKeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTpaHHHMKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupOBaHHEe yYMEHHS TPOBOAWTH  HECIOXXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad M 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHS,



e (dopmupoBanue GyHKIIMOHATHEHOU ITPAMOTHOCTH, PEIEBAHTHON T'€OMETPUU:
YMEHUE PACIIO3HABATH NPOSBIICHUS] TEOMETPUYECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JJid = pelleHus MIPaKTUKO-OPUEHTHUPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX Ha YPOBHE HUHTYUTUBHOTO
NO3HAHUA, U OMNpPEAEIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIMPYET MPOTEKaHUE UHTYUTHUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUILIEMY
U3YYEHUIO IIPEAMETA.

[IpeanouteHue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3a1a49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B M 3aJa4 Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpaza NPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OlepupoBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISTHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl ¥ KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TONbKO M0 COAEPKaTeIbHbIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypOBHE CPEIHETO 00I1Iero 00pa3oBaHuUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacOpeAci€HHbIM 10 TojJaM OOy4YeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIbHO, C
COOJTIO/IEHNEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOUYAIHCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN O0y4yaroUIuXcs, pacuiupss M
yrayOnsis e€, o0pasysi MpOYHbIE MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoautcs 2 yaca B Henenmo B 10 kinacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesIbHble W CKpeumuBaronmecs npsmele. [lapauiensHOCTE NpsAMBIX U
IUIOCKOCTE B IPOCTPAHCTBE: NApAJUICJIbHBIE MpsAMBIE B IPOCTPAHCTBE;
[1apajuIeIbBHOCTh TPEX MNPAMBIX; MAPAIIEIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YroJd MEXAy MNPSIMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJUIeIbHBIX
miockocteld. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYyphl HA MIIOCKOCTU: TETPa’p,
KyO, napajuiesienunes1; NOCTPOCHUE CEUCHUN.

[leprieHIUKYJIAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOM
IIEPIICHIUKYJIAPHON IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JABYIPAaHHBIM  yroJj, JIMHEHHBIA YroJl JBYIPaHHOIO  yIJa.
IleprieHIUKYJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 1O IUIOCKOCTH, PACCTOSHUE
OT MPSIMOM 110 MIIOCKOCTH, MPOEKIUs (PUTYPBI HA TUIOCKOCTh. [ lepneHauKyIspHOCTb
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYIIPHOCTH ABYX IUIOCKOCTEeW. Teopema o Tpéx
IIEPIICHIUKYJIAPAX.

MHoOrorpaHHuKH

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpaHHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS NMPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero csoucrsa. Ilupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS TOBEPXHOCTh MUPAMUIbL; PABUIIbHAS U
yceu€HHas nupamMuaa. OJEMEHTBl Npu3Mbl W nupamunabl. lIpaBunbHbIE
MHOTI'OTPAHHMKU: MOHATHE MPABUIBHOIO MHOTOIPAHHMKA; NPAaBUJIbHAS MPU3MA U
IIpaBWJIbHAs IMPAMHUJA; NPABUIIbHAs TPEYroJibHas IHPaMHUAA W TPaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHune O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
noaekadIp u ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMO,
IJIOCKOCTH. DJEMEHTHI CAMMETPHH B MMPAMHUJIAX, TApAJIEIENHUIENAX, TPABUIIBHBIX
MHOTI'OTPAaHHHKAX.



Bbruncnenne 31€MEHTOB MHOTOTPAHHMKOB: p&Opa, JuaroHalv, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOLIAb OCHOBaHUH, TeOpeMa 0 OOKOBOM IMMOBEPXHOCTH MPSAMOM Npu3Msbl. [1nomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIomaau yceu€HHou nupamuapl. [lonstue 06 06bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. (COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOJOOHBIX TEN.

11 KIIACC

Tesia Bpalmenus

[HunuHapuyeckas MTOBEPXHOCTB, oOpasyroliue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh LIWJIMHIPUYECKON MOBEpXHOCTU. LlWnmMHIOp: oOcHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYEeCKOW nmoBepXxHOCTH. KOoHyC: 0CHOBaHuE U BepIIMHA, 00pa3yromias
Y OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoniue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUAMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
TI01Ab ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHus 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMMCaHHbBIN
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSMOYTOJIBHOTO TMapajulenienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapajuieaIbHO U MEPIIEHIUKYISIPHO OCH), CEYEHHUs KOHYyCca
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHHUS LIapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B npocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € BekropaMu. [IpsmMoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmiue 3agaun B
KOOpJMHATax. Yroa Mexay BekropaMu. CKalsipHOE MNpPOU3BEIEHHUE BEKTOPOB.



Beruncienne yriaoB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUH T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMeTa
«MaremaTnka» XapakTepU3yrTCs:

I'paxxnanckoe BociuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npolenyp TpaxaaHcKkoro ooOmiecTtBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THX JOCTWKEHUW B JPYrMX HayKax, TEXHOJOTHUSAX, cepax
DKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUINCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOTO  CO3HAHUS, JSTUYECKOrO0  IOBEJIEHUS,
CBSI3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTHUKEHNUN HAYKU U IESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyayIIero.

JdcTeTHYEeCKOe BOCIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/]a4, PEILICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTBIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJOB NCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
MHTEpecax 30pOBOro M O€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3JI0OPOBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTh); PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPHU 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIBHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHMEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCUOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnrt W peanu3oBbIBaTH COOCTBEHHBIC >KHU3HEHHBIC TUIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKoMy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU JKWU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIUSHHUS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTalMell Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJI pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPeIbl, INTAHUPOBAHUS IIOCTYITKOB M OIICHKH MX BO3MOYKHBIX
MIOCJICJICTBUM JUTSI OKPY>KArOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW MPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c]epbl 4Ye0BEUYECKOM IesATEebHOCTHU, 3TaroB e¢
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IMBUIM3AIMH; OBJIAICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIaMUSHbIMU OeUCTEUIMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yUarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL ~ OKpyJcaowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATUH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKalmy, OCHOBAaHUS JUIsi OOOOIIEHUS M CpPAaBHEHMs, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U |
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHUSX W YTBEPKIACHUSIX;
npemiaraTh KpUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEYUHIA,



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL

e BbIOMpaTh CHOCOO pemeHuss y4eOHOM 3aJauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh Haubojee MOAXOASANMA C Y4ETOM
CaMOCTOSATENLHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATEIBLCKUI MHCTPYMEHT MO3HAHMS;
(bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHBOpPEUYUE, HpoOIemMy,
yCTaHaBIMBaTh HCKOMOE€ M  JaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UL1IO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTHYeCKOTro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJIBHO (POPMYIMPOBATH OOOOIICHUS U BBIBOABI 110 pe3yIbTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

e IIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ nunopmanueii:

e BBIABIITH AePUIMUTHI HH(DOPMAIUK, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO W3  HCTOYHHKOB  DPA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIIO
pa3IUYHBIX BUIOB U (POPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJICHUS B COOTBETCTBHUHU C YCIOBUIMHU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJYy PEIICHUs
3a/1a4i, KOMMEHTUPOBATH MOJIYYEHHBIN pe3yibTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UECH, HAIICJICHHBIC HAa TTOUCK
pPELIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSAMH JPYTUX
YYaCTHUKOB JHAaliora, OOHApyXKHBaTh Pa3UyUe M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOM popme popMyaHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pELICHHS  3a7adyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
C Y4€TOM 3aja4 MPE3eHTALUU U OCOOCHHOCTEHN ayTUTOPHH.

CoTpyaHHUYeCTBO:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaTIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I1€Jb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacnpenensaTh BUABI padOT, JOroBapUBaThCA, OOCYXKIaTh IPOLIECC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» U UHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMI MPOAYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vhueepcanvuvle pecynamuesnuie oeticmaus, obecneyusarom gopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3amnus:

COCTaBJISATH ILJIaH, AJITOPUTM PEILICHUS 3a]1a4d, BHIOUPATh CIIOCO0 peIIeHUs
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcuu KaKk OCO3HAHMUS
COBEPIIIAEMBIX JICMCTBUH M MBICIMTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoIecca U pe3yibTaTa
pelIeHusI MaTEMAaTHYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELIEHNUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JTAHHBIX, HAWJEHHBIX OIUOOK, BHISBICHHBIX TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3ysbTaTa MMM U YCIOBHUSAM, OOBICHSTH
MPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3YyJIbTATOB JIESTEIBbHOCTH,
HAXOJIUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



NNPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBarh NOHATUAMHU: TOYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHAUKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pACIOJNIOKEHHE NPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA YTOJ, TPaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JMHEWHBIA Yrojl ABYTPAaHHOIO yIJja; rpajaycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh NOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIIA
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHMpaMuIa; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenunes, Ky0).

KnaccupunupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kiaccuukaumy  (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHUKH, IPABUJIbHBIC
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajUICICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOJIb3YSl METO/I CJIEJIOB.

Crpouth ceuyeHUsT MHOTOIPAaHHHKOB METOJOM  CJIEOB,  BBINIOJHSATh
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3a7aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABl IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3a1aun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIUYUH MO 00pas3am Wiu
QIrOpUTMaM, TNPHUMEHSISI W3BECTHBIE AHAIUTUYECKHE METOJAbl MPHU PELICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpPaMUJIa) C IPUMEHEHUEM (POPMYIT; BBIUUCISATH COOTHOLLIEHUS MEX Y IIOLIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekats, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HWHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATraoIINX HECKOIBKO IIaroB PEIIeHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/T1aHbBI
B SIBHOH (hopme.

[IpuMeHsTh  TpOCTEHIHE MPOrpaMMHBIE  CpPEICTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKHX 3aj1ad.

[IpuBoaMTH TIPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PaCIIO3HABATh MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIE 3HAHWSA HA TMPAKTUKE: aHAJIU3UPOBATh pPEAIbHbBIC
CUTyallul W TIPUMEHSTh H3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha s3BIKE TEOMETPUH, WCCIEIOBaTh ITOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUCCKHX TTOHATHI U TEOPEM, almapara ajareOphl; pemaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUYCCKUX BEIUUHH.

11 KVIACC

OnepupoBaTh MNOHATUSMH: LUJIUHIAPUYECKAs IOBEPXHOCTh, OOpa3yrolIue
AJTMHAPUYECKON MMOBEPXHOCTH; IIWIIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yroIue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IUIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Boruucnsate  00BEMBI M TIIOMIQAM  TIOBEPXHOCTEM  Tel  BpalleHHs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B ChEPy ¥ ONTUCAHHBIH
okoJio cdepsl; chepa, BMCaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCIISTE COOTHOMICHHUSI MEXIY TUIOMAIASMU MOBEPXHOCTEH W 00bEMaMH
OA0OHBIX TEII.

N300pakath u3ydaemble (PUTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMECHTOB.

BhITIOTHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, WHTEPHpPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATL JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpumeHsTh MpaBUIIO Mapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJSIPHOE MPOM3BEICHUE, pPAaCKIaAbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPANHAT.

[IpumensTh reomeTpuueckue (HaKkThl I PELICHHS CTEPEOMETPUYECKUX 3a/1aY,
MPEANOJaralonX HECKOIbKO IIaroB PEeLIEHUs, €CIIH YCIOBHS IPUMEHEHHMS 3aaHbl
B sSIBHOU (popme.

PemaTte npocreiime reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaun Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUHA U
HaX0XJIEHWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH aJropuT™MaMm, MPUMEHsS
W3BECTHBIE METO/bI ITPU PEIIEHNUN CTaHAAPTHBIX MATEMAaTUYECKUX 3aa4.

[IpumeHaTs nOpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpyBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKWU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MOJy4YEHHBIE 3HAHUS HA INPAKTHUKE: aHAIM3UPOBATh pEaJbHBIC
CUTyallUM W TPUMEHSITh HM3yUYCHHbIE TMOHATHS B IMPOLIECCE IMOMCKA PEIICHUS
MaTeMaTUYeCKu CPOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEAIbHbIE
CUTyallUM Ha A3bIKE T€OMETPUHU, MCCIEI0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeOopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon
Ne HanmenoBaHmue pa3jiesioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Kontpoabubie IIpakTnueckue
n/n MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
1 BBenenue B crepeoMeTpuio 10 https://m.edso0o.ru/S2X6T9S4N
IIpsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE.
2 P POCTPancTs . 12 1 https://m.edsoo.ru/A4F4T4A1Q
[TapamienbHOCTh MPSAMBIX U IIJIOCKOCTEH
[leprieHAUKYIAPHOCTD MPSIMBIX U
3 PHICHA Uy p p 12 https://m.edsoo.ru/H6S9B2H3C
MJIOCKOCTEH
Vel MEXAY NPSIMBIMU U IIOCKOCTSIMU 10 1 https://m.edsoo.ru/V1P7V405P
5 MHororpaHHuKu 11 1 https://m.edsoo.ru/HAT8T0O3J
OO6BEMBI MHOTOI'paHHUKOB 9 1 https://m.edsoo.ru/MOU7P9J8N
[ToBTOpEeHME: ceueHusi, pacCTOSTHUS U
7 4 1 https://m.edsoo.ru/Y0B4Q4U6W
yTJIIbI
OBHLIEE KOJIMYECTBO YACOB I10 63 5 0

I[TPOTPAMME




11 KJIACC

KosunuyecTBO 4acos
HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbIE (I (PPOBbBIE)
Ne n/m Kontpoabnbie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Tena Bpamenus 12 https://m.edsoo.ru/S5Z2P7H5N
2 O0BEMBI TEN 5 1 https://m.edsoo.ru/U2Z5G4Q9N
B
3 CKTOPBL I KOOP/IMHATEI B 10 1 https://m.edsoo.ru/K7Z1X5A7E
MIPOCTPAHCTBE
[ToBTOpeHue, 06001EeHNE,
4 . 7 1 https://m.edso0.ru/T4M8POISF
CHCTEMAaTH3aLUs 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

OCHOBHbBIE OHATHS
CTEpEOMETPHUH: TOUKa, IpsMas,
IUIOCKOCTh, IPOCTPAHCTBO.
[IpaBuma n3obpaxkeHus Ha
PUCYHKAX: U300paKeHHs
IIJIOCKOCTEM, MapajuIeIbHbIX
HPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4YeHUS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edso0o.ru/S0S2Y9027

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIOMIUECS
psiMas U MJIOCKOCTh

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, IIEPECCKAOIIUCCA
npsamMasd U mI0CKOCTb

3HaKOMCTBO C
MHOT'OTpaHHUKAMH,
M300pakeHNe MHOTOTPaHHUKOB
Ha pI/ICYHKaX, Ha HpOCKI_[I/IOHHBIX
yepTekax

HauanbHble cBefieHus 0 KyOe u
nUpaMuie, UX pa3BEPTKH U

https://m.edsoo.ru/N8VS5JOH6P

https://m.edsoo.ru/U2I12H4R9X

https://m.edsoo.ru/N4W7I0ASS

https://m.eds00.ru/D3G0OU4V6T




monenu. CeueHus
MHOT'OTPaHHUKOB

HauanpHabie cBenenus o kyoe u
MUpaMUIE, UX Pa3BEPTKH U
monenu. CeyeHus
MHOT'OTPaHHUKOB

IlousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

https://m.edsoo.ru/C7R7N3P7Z

https://m.edsoo.ru/YSR6S2W4D

IlousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/X4H7V6K7P

ITousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/Y1TIU8YSS

10

ITousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

https://m.edsoo.ru/U9F1N7T3X

11

B3anmuoe pacnonoxxenue
MPSIMBIX B TIPOCTPAHCTRBE:
nepeceKarommecs,
rapajuieyIbHeIE U
CKpEUIMBAIOIINECS MPSAMbIE

https://m.edsoo.ru/Q4H1S4S9C

12

[MapannenbHOCTh NPSMBIX H
TUTOCKOCTEH B MPOCTPAHCTBE:

https://m.edsoo.ru/BOHON6ROT




IapajuIeNIbHBIC NIPSIMBIC B
IIPOCTPAHCTBE; MAapPAIICIbHOCTD
TPEX NPSIMBIX

[TapanmnenbHOCTb NPSAMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:

13 g https://m.edsoo.ru/U4B514D00O
[TapannensHOCTD NPSIMOM U
IUIOCKOCTH
Y

14 [JIBLC COMATPABIICHHbIMH https://m.edso0.ru/O9F7F7S7L
CTOpPOHAMU
Yroa Mexay npsMbIMU B

15 Ay P https://m.edsoo.ru/M2W6K4M1C
MIPOCTPAHCTBE
Y

16 PO MEHILY TIPAMBIMI B https://m.edsoo.ru/U4P7UONSC
MIPOCTPAHCTBE
ITapanaenbHOCTE MIIOCKOCTEN:

17 P https://m.edsoo.ru/W5I1H7V1H
napajuieJbHbIe MIOCKOCTH
CBoHCTBA IMapajuIeIbHBIX

18 . P https://m.edsoo.ru/V3C9AOLOE
IUIOCKOCTEH
IIpocreiimue

19 MPOCTPAHCTBEHHEIE UTYPEL Ha https://m.edsoo.ru/K2B6X6Z6F
TIJIOCKOCTH: TETPAdIP, KYyO,
napajuieJenume;|

20 [TocTpoenue ceuenuit https://m.edsoo.ru/C3U4V3I5K

21 [Toctpoenue ceuenunit https://m.edsoo.ru/VOJ4J9P1L
KonTponbHas pabota mo Teme
HH

22 PAMBIC H ILIIOCKOCTH B https://m.edsoo.ru/L4I8D3P1]J

npoctpancTse. [lapamnensHOCTD
MPSIMBIX U MJI0CKOCTEN"




23

24

25

[TeprieHAMKYASAPHOCTH NPAMOUN U
IIJIOCKOCTH: TIEPIICHIUKYJISIPHbIE
MpsIMBIE B IPOCTPAHCTBE

[Ipsimble napasuienbHbIe U
MePIEeHIUKYIIAPHBIE K
IJI0CKOCTH

[IpsimMble napasienbHbIe U

NEPpUNCHAUKYIISIPHBIC K
IINIOCKOCTH

https://m.edsoo.ru/G9L6L7U11

https://m.edsoo.ru/N20302C3R

https://m.edsoo.ru/ESE5Z5R4W

26

27

28

[Ipu3Hak nepneHaAuKyJIApHOCTH
IIPSIMOM U TNIOCKOCTH

[Ipu3Hak nepneHuKyJIIpHOCTH
MPSIMOM U TNIOCKOCTH

Teopema o npsamon
MEePIEHUKYIISPHON IIJIOCKOCTH

https://m.edsoo.ru/C4F9P3B6C

https://m.edsoo.ru/E6R4R20Q2]

https://m.eds00.ru/S8U6GI0O4R

29

30

31

32

Teopema o npsmon
MEePIEHANKYISIPHON TIJIOCKOCTH

Teopema o npsamon
MEPIEHIUKYISPHON MJIOCKOCTH

[lepnieHIUKYISIp ¥ HAKJIIOHHBIE:
paccTosiHuE OT TOUKH JI0
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 710 IIIIOCKOCTH
[lepnieHIUKYNSIp ¥ HAKIIOHHBIE:
paccTosiHUuE OT TOYKH J10
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 710 IIJIIOCKOCTH

https://m.edsoo.ru/L7F8S0I6D

https://m.edsoo.ru/O7L4V3D6U

https://m.edsoo.ru/R7P7D2B27

https://m.edsoo.ru/V7O1R9IG6M




33

34

35

[lepnieHIUKYNSIp U HAKIIOHHBIE:

paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IJIOCKOCTH

[leprnieHIUKYNSIp U HAKIIOHHBIE:

paccTosHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 0 IIJIOCKOCTH

Vbl B IMPOCTPAHCTBE: YI'OJl
MCKAY HpHMOﬁ H IINIIOCKOCTBIO

https://m.eds00.ru/S0Q9Z5D9X

https://m.eds0o0.ru/S6G8I9U0O0

https://m.edsoo.ru/Z4J2EOW3F

36

JIByTpaHHBIN yroJl, TMHEHHBII
YTOJI IBYTPaHHOIO yria

https://m.edsoo.ru/COX9F9IB 1H

37

38

39

40

JIByTpaHHBIN yroJl, TMHEHHBIN
YTOJI IBYTPaHHOIO yria
[lepnieH qUKYIAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYIIAPHOCTH ABYX
IIJIOCKOCTEN

[lepneH UKyYIAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MIEPIEHIUKYIIIPHOCTH ABYX
IIJIOCKOCTEN
[lepnenuKyISIpHOCTH
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYIISIPHOCTH IBYX
IIJIOCKOCTEN

https://m.edsoo.ru/A3Y2P8P9R

https://m.edsoo.ru/Z1L1L4WO00

https://m.edsoo.ru/F3K7G7B3Z

https://m.edsoo.ru/POQ7H2S4U

41

Teopema o Tpéx
HEepIeHANKYIIIpax

https://m.edsoo.ru/Y8YOR3X7G




42

43

Teopema o Tpéx
MepHEHIUKYISIpax
Teopema o Tpéx
MePIEeHIUKYIIApax

https://m.edsoo.ru/F8SW6G114K

https://m.edsoo.ru/E7TW7RINSK

44

Konrponsnas pabora mo remam
"[lepneHIUKYISIPHOCTD MPSMBIX
1 11ockocTei" u "Yriasl MexXIy
MPSAMBIMH U TIJIOCKOCTAMH"

https://m.edsoo.ru/X5U3G6KSF

45

[ToHsiTHE MHOTOTpAaHHUKA,
OCHOBHBIE€ 3JIEMEHTBI
MHOTOT'PAHHUKA, BBIYKJIbIE U
HEBBINYKJIbIE MHOTOTPAaHHHKH;
pa3BEPTKAa MHOTOIPAHHUKA

https://m.edsoo.ru/K4P319C8T

46

[Ipu3ma: n-yronsHas npusma;
IpPaHu ¥ OCHOBAHUS PU3MBI;
npsiMasi U HaKJIOHHAs! IPU3MBI;
OO0KOBas U MOJIHAs! TOBEPXHOCTh
IIPU3MBI

https://m.edsoo.ru/BSV5V7J1]

47

[Tapannenenunen,
MIPSIMOYTOJIBHBIN
NapajuieJIenuIe]] 1 ero CBOMCTBa

https://m.eds00.ru/O1 YSN7C5G

48

[Iupamuna: n-yrosnbHas
MApaMUJia, TPaHU U OCHOBAHHE
UpaMuibl; O0KOBask U MOJTHAS
ITOBEPXHOCTh MUPAMU/IBI;
MpaBUJIbHASA U YCEUEHHAS
nupamuia

https://m.edsoo.ru/EOP3T7B8Q

49

[IpaBuiibHBIE MHOTOTPAaHHUKH:
MOHSTHE MPABUIHHOTO

https://m.edsoo.ru/PSD7S5W2N




MHOTOI'PaHHHKA; TIPaBUIIbHAS
[IpU3Ma U [paBUIIbHAs
UpaMuza; NpaBUIIbHAsA
TpeyroJibHas MUpaMuaa u
MIPaBUIIBHBIN TETPadAp; KyO

50

51

52

53

54

[IpencraBnenne o MpaBUIBHBIX
MHOTOIpaHHHKaX: OKTadIp,
JOACKAdIP U UKOCAIP.

CummeTpus B IPOCTPAHCTBE:
CHMMETPHSI OTHOCUTEIIHHO
TOYKH, MPSIMOH, MITOCKOCTH.
DneMEeHThl CUMMETPUU B
MUpaMUIax, napaiesienunen1ax,
MPaBUIIHHBIX MHOTOTPaHHUKAX

Brruncnenue 31eMEHTOB
MHOTOI'PaHHHUKOB: pEOpa,
JaroHaJu, yrJibl

[Tnomans 60KOBOIM
MMOBEPXHOCTHU U TIOJTHOU
MOBEPXHOCTHU MPSIMON TTPU3MBI,
IJI0IaIb OCHOBAHUM, TEOpEMa O
OOKOBOI1 MTOBEPXHOCTH MPSMOM
TIPU3MBI

[Tnomans 60KOBOM
MOBEPXHOCTU U MTOBEPXHOCTHU
MPaBWJIbHON MHpPaMUJIBbI,
Teopema O TIJIomaIu OOKOBOM
ITOBEPXHOCTH YCEUEHHON
MTUPAMUTBI

https://m.edsoo.ru/Q1D7D1T8B

https://m.edsoo.ru/H6H3K8Y2V

https://m.edsoo.ru/V6G2M2X5]J

https://m.edsoo.ru/Q7L2K9F3R

https://m.edsoo.ru/Y9D4AIMOX




KonTponbhas pabota no teme

55 1 https://m.edsoo.ru/S1S1U313Y
"MHororpaHHuku"
56 [Tonsitue 06 06bEMeE 1 https://m.edsoo.ru/S8H2N6I70
57 O0BEM nupamMusl 1 https://m.edsoo.ru/V8Q5A2P2L
58 O06BEM TUpaMuIBI 1 https://m.eds00.1u/Y 1Z6B6I18C
59 O0BEM nupamMusl 1 https://m.edsoo.ru/R6EWOVSI3N
60 O6BEM TUpaMuIbI 1 https://m.edsoo.ru/J1V6I2CTM
61 OO0BEM TTPU3MBI 1 https://m.edsoo.ru/ZOE6G9A8Q
62 O06BEM TPU3MBI 1 https://m.edso00.ru/T6P703L5M
63 OO0BEM TTPU3MBI 1 https://m.edsoo.ru/M5G4J509U
64 KOHTI,?OHLHM padora 1o reme 1 https://m.edsoo.ru/GOPOS7TM6B
"O6bEMBI MHOTOTPAHHUKOB"
IToBTOpenue, 0600IIEHNE
65 cHCTEMaTH3atA 3Ha£{ - 1 https://m.edsoo.ru/C2R7A6B1E
[Toctpoenue ceueHuii B
MHOTOTPaHHHUKE
[ToBTOpEeHue, 060061IeHNE
CUCTEeMaTH3alusI 3HAaHHH.
Brrunciienue pacctosHui:
66 MEXy IByMsI TOUKaMH, OT 1 https://m.eds00.ru/M6T9Q1G7C
TOYKH JI0 MPSMOI1, OT TOUKH JI0
TUTOCKOCTH, MEXKITY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMHU
67 HToroBasi KOHTpOJIbHASA paboTa 1 https://m.eds00.ru/O6W9IO4C4F
[ToBTOpeHue, 0600IIEHNE
68 CHCTENATHIAIILA SHAHIH. 1 https:/m.edsoo.ru/C6J1P206S

Boruncnenue yrioB: Mexay
CKPEUIUBAIOIIUMHUCS TPSIMBIMH,




MEXy IPSAMOH U IIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJI0B
MEXy INIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, paauyc,
IUaMeTp; TUIO0Ia b
MOBEPXHOCTHU Chepbl

KoaudecTBO 9acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTnyeckue
padoThI

Jara
H3Y4YeHH S

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/Y7S2X9Y 1D

B3anmuoe pacnonoxenue
cdepbl U IITOCKOCTH;
KacaTrebHasl IIIOCKOCTh K

chepe; uiomaas chepsl

https://m.edsoo.ru/Y1L6L3Q9W

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

https://m.edsoo.ru/F9Z1J5V2M

Hunuuapuyeckas
MMOBEPXHOCTh, 00pa3yroIne
HWIAHAPAYECKON
MMOBEPXHOCTHU, OCh
HAJTUHIPUYECKON MTOBEPXHOCTH

https://m.edsoo.ru/T4X8R6S5P

HunuHap: ocHOBaHUS U
O0KOBas MOBEPXHOCTb,
oOpasyromas U 0Ch; TJIOMATh
OOKOBOM U MOJHOMN
MTOBEPXHOCTH

https://m.edsoo.ru/T3I0T9EOD

N300pakeHne HWIMHIpPA HA
mockocTH. Pa3zBéprka
HUuJInHApAa. Ceuenus HUIMHOpA
(TUTOCKOCTHIO, MTapauIeTIbHON

https://m.edsoo.ru/S3WI1M1K8N




WA TIEPIICHANKYIISIPHOM OCH
UUATTUHIPA)

KoHnnueckasi oBEpXHOCTb,
o0pasyrone KOHHIECKOn
MOBEPXHOCTH, OCh M BEpIIUHA
KOHHYECKOW TOBEPXHOCTH

Konyc: ocHOBaHue u BepuInHa,
00pasyrolias u OCh; IIOMIAlb
OOKOBOI M IMOJIHOM
MMOBEPXHOCTH

https://m.edsoo.ru/PSF6Z919X

https://m.edsoo.ru/R8Z5SE7C2T

VY ceu€HHbI KOHYC:
00pa3yroIIre 1 BhICOTA;
OCHOBaHHUS U OOKOBas
MOBEPXHOCTh

https://m.edsoo.ru/NSD8T8T4J

10

N3006paxenune koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IIOCKOCTBIO,
napajieIbHOM OCHOBaHMIO, U
IUIOCKOCTBIO, MPOXOAIIEH
gyepe3 BepIINHY)

https://m.edsoo.ru/I4D8U2M2W

11

KomOunanwms Ten BparieHus u
MHOTOI'PAHHUKOB

https://m.edsoo.ru/O4E3T6WO0D

12

MHoOrorpaHHuK, ONMAUCaHHbIN
okoJo chepsr; chepa,
BIIMCAaHHAsi B MHOTOTPaHHUK
WJIM B TEJIO BpalleHUs

https://m.edsoo.ru/J1K5SF8C2A

13

ITonsatue 00 00BEME.
OCHOBHBIE CBOMCTBA 00HEMOB
TEeN

https://m.edsoo.ru/QOWS5V2D4Y




14

15

OO0BEM NUIMHIpPA, KOHYCA
O0BEM T1apa ¥ mIomaib
chepsl

https://m.edsoo.ru/N4K3R2H31

https://m.edsoo.ru/N4Z000K3V

16

[Tomo6HBIC TENa B
npoctpanctBe. COOTHOIICHUS
MEXTy TUIOIIAIMU
MMOBEPXHOCTEH, 00BEMAMH
MOIOOHBIX TeJl

https://m.edsoo.ru/H3R3M2N9R

17

18

19

KonTponbHas padora no temam
"Tena Bpamenus" u "OO0beMbI

Ten"

Bekrop Ha m10cKkocTH U B
IIPOCTPAHCTBE

CrnosxeHue v BBIYMTAHNE
BEKTOPOB

https://m.edsoo.ru/I71710K5Z7

https://m.edsoo.ru/X9K2X0Q4E

https://m.edsoo.ru/Z3S9D1F7W

20

21

22

YMHOKEHUE BEKTOpa Ha YUCJIIO

PasnoxxeHne BeKTOpa 1o TpéM
HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuino mapasmenenumnena

Pewrenue 3anad, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII
JENUCTBUN C BEKTOPAMHU

https://m.edsoo.ru/B6M9COH8G

https://m.edsoo.ru/J1Z5D574K

https://m.edsoo.ru/Z0J2C1G2L

23

KoopannatHo-BEeKTOpPHBIN
METO/I PU PEIICHUHT
F€OMETPUYECKHX 3a/1a4

https://m.edsoo.ru/N9Q4H2D20

24

[IpssMoyronbHas cucrema
KOOpJUHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.

https://m.edsoo.ru/R2L4B1S4Q




25

[Ipocreiimue 3aga4yu B
KOOpJAMHATAX
VYroa Mexay BEeKTOpaMH.

CkanspHoe mpou3BeieHue
BEKTOPOB

https://m.edsoo.ru/Q7R3Q6DI9T

26

Beruncnenue yrios Mexy
IIPSIMBIMU U IUIOCKOCTSIMU

https://m.edsoo.ru/N6I1F1V3X

27

28

29

30

31

KonTponbhas padota no teme
"BekTophl U KOOpAMHATHI B
npocrpaHcrae”

IToBTOpEeHME, 0000IIEHNE 1
cHUCTEMaTH3als 3HaHHM.
OcHoBHBIE QUTYPHI, (PAKTHI,
TEOPEMBI Kypca INITaHUMETPUN

[ToBTOpEeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHbIE QUTYpPBI, aKTH,
TEOpEeMBbI Kypca IIIaHUMETPUH

[ToBTOpEeHue, 06001IeHNE 1
CHCTEMaTH3aIHs 3HAHUM.
3amauu TNIAHUMETPHH U
METOJIbI MX PEIICHUS

[ToBTOpeHue, 0600IEeHNE U
CUCTEeMAaTH3aIHsI 3HAHHA.
3aaun MIaHUMETPUU U
METOJIbI UX PELICHUS

https://m.edsoo.ru/D2J7V7ETW

https://m.edsoo.ru/E7B6D4D6U

https://m.edsoo.ru/O8W IN3IWSH

https://m.edsoo.ru/H2ZH5SNOROQ

https://m.edsoo.ru/NOT3S8F4A

32

[ToBTOpenue, 0600mEeHNE U
cucTeMaTH3alis 3HaHUH.

https://m.edsoo.ru/ASC3N2J5C




OcHoBHBbIE GUTYPBI, (DAKTHI,
TEOPEMBI Kypca CTepEOMETPUU

33 HroroBas koHTpoabHas paboTa 1 https://m.edsoo.ru/YOX8ROF9J
IT
34 OBTOPCHHC, O6O6meHI:Ie 1 1 https://m.edsoo.ru/T6X6E5K 71
CUCTEMaTHU3aIlus 3HAHUM
OBILIEE KOJIMYECTBO YACOB I10 a4

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTeIbHON NPOTrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTarta
7 I'eomerpus
7.1 OrnepupoBaTh NOHIATHSAMU: TOUKA, MPAMAasi, INIOCKOCTh
- [TprMeHsITh aKCUOMBI CTEPEOMETPUU U CIAEACTBUSI U3 HUX MPU PELICHUH
' TreOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMH: MAPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTD
' IPSAMBIX U IJIOCKOCTEN
74 KnaccugunupoBars B3aMHOE PacIiOIOKEHUE MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh NOHITUSIMHU: JBYTPAHHBIN YroJl, TpaHy ABYIPaHHOIO yrJa,
7.5 pebpo IBYrpaHHOro yria, JMHEHHBIM Yron JBYIpaHHOTO YTIa,
rpagycHas Mepa JByTpaHHOIO yria
OrnepupoBaTh MOHSATHUSIMH: MHOTOTPAHHUK, BBITYKIIBIA W HEBBITYKJIbII
7.6 MHOT'OTPaHHHUK, 3JIEMEHTHI MHOTOIPaHHHKA, MPaBUIIbHBII
MHOTOTPaHHUK
~7 Pacnio3HaBaTh OCHOBHBIE BU/bl MHOTOI'PaHHUKOB (IUpaMujia, Ipusma,
' MPSIMOYTOJIBHBIN Mapaienenune], Kyo)
KnaccudunupoBaT MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS IS
- kinaccuukanuu  (BBIMYKJIBIE W HEBBIMYKJIbIE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE M HAKJIOHHBIE MPHU3MBI,
napauieIeTuneIbl)
- OnepupoBaTb  HOHSTHUIMHU: CeKyllass  IUJIOCKOCTb,  CEYCHHE
' MHOT'OIPAaHHUKOB
210 OOBSACHATh TPHHIIUIBI TIOCTPOCHUS CEUEHWH MHOTOTPAHHUKOB,

HCIIOJIB3Ys MCTO/ CJIICI0B




7.11

Crpouts ce4yeHHMsI MHOTOTPAHHHMKOB METOJOM CJIEOB, BBIIIOJIHATH
(BBIHOCHBIC) TUIOCKHE YEpPTEeXKHM M3 PHCYHKOB HPOCTHIX OOBEMHBIX

buryp: BUI1 cBepXy, COOKY, CHU3Y

7.12

Pemarts 3aaun Ha HaX0Xk/IEHUE FEOMETPUUECKUX BETUYHMH 10 00pa3iam
WM aJIropyuT™MaM, IPUMEHSS U3BECTHBIC AHATMTHUYECKUE METOJbI IPHU
pELIEHUM CTAaHJAPTHBIX MATEMATUYECKMX 3aJa4 Ha BbIYHCICHUE
PacCTOSAHUI MEXKY ABYMsSI TOUKAMH, OT TOYKH J0 NPSIMOM, OT TOUKHU 10

IIJIOCKOCTH, MEXKAY CKPCIIUBAOIIHUMHUCS ITPAMBIMHA

7.13

PemraTs 3aaa4Mi Ha HaXOXJACHUC I'COMCTPUUCCKHUX BEJIUMYHH I10 o6pa3uaM
WM aJirOpUTMaM, NPUMCHAA H3BCCTHBIC AHAIUTUYCCKHUC MCTOJbI IIPpU
pelmiCeHUU CTAHAAPTHBIX MATCMATUYCCKUX 3aa4 Ha BbIYHUCICHUC YIJIOB
MCKAY CKPCIIUBAOIHUMHUCA ITPAMBIMUA, MCKIY HpﬂMOI;'I " ITIJIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYI'PDAHHBIX YIJIOB

7.16

7.17

7.18

Beraucisate 00bEMBI M IUIOIIAJAM TOBEPXHOCTEH MHOTOTPAaHHHUKOB
(mpusma, mHpamMuga) C OpUMEHCHHEM  (GOpMYJ,  BBIYHCIATH
COOTHOIIEHUS MEXK1Yy TUIONIAIIMU IOBEPXHOCTEH, 00bEMaMU MOTI0OHBIX

MHOTI'OIrpaHHUKOB

OHepI/IpOBaTB MNOHATHUAMU: CUMMCTpPUA B IIPOCTPAHCTBC, LICHTP, OCb U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TNIOCKOCTH CHMMETPUH (PUTYPBHI

W3Bnekarb, mpeoOpa3oBbIBaTh M MHTEPHPETUPOBATH MH(GOPMALIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKHX (PUTypax, MpeACTaBICHHYIO Ha

YepTekKax U PUCYHKaxX

[TpumeHsTh reoMeTprueckue (pakThl AJis PEIIEHUs] CTEPEOMETPUUECKUX
3a/1a4, IPEANOIaraloliuX HECKOJIBKO IIaroB pEeLICHUs, €CIU YCIOBUS

MIPUMEHEHHUs 3aJ1aHbl B IBHOU (hopMme

IIpuMeHATh mpocCTEWIIHE NPOrpAMMHBIE CPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX
3a1a4

IIpuBOAUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOLE U

JKHU3HHU, paCliO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh TMOJy4YEHHBbIE 3HAHWUSA HA NPAKTUKE: AHAIW3UPOBATH
pealbHBIe CUTyallUd M INPUMEHATh HU3YyYEHHBIE IOHATHUS B IIPOLIECCE
MOKMCKA pEeIIEHUsI MaTeMaTH4ecKd CQHOpPMYIUPOBAHHON MpPOOIEMBI,
MOJICJINPOBATh pealbHbIE CUTYallUH Ha S3BbIKE T€OMETPHUU, UCCIIEN0BATh

MMOCTPOCHHBIC MOACIIN C MCITOJIB30BAHUEM I'COMETPUUCCKHUX MOHSITHUA U




TeopeM, armapara areOpbl, peraTh MPaKTHUECKUE 3aauu, CBI3aHHBIC

C HAXOKACHUCM I'COMCTPHUYCCKUX BCIINYHH

11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomerpus
OnepupoBarb MOHSTUSMU: HWIMHIpUYECKast MOBEPXHOCTb,
6.1 o0pa3ylonye IWIHMHIPUIECKON TMOBEPXHOCTH, HWIMHIP, KOHHYECKas
' MOBEPXHOCTh, OOpa3ylolue KOHUYECKOW TOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOTyYSHHS TEJl BPALICHUS
6.4 KrnaccudunupoBars B3auMHOE pacnoioKeHue cepbl U MI0CKOCTH
OnepupoBarh NMOHITUSMH: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIIAPOBOH CJIOH, OCHOBAHUE IIAPOBOTO CIIOSI, BHICOTA
IAPOBOTO CJIOSI, IIAPOBOM CEKTOP
6.6 Bbruucnare 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeNl BpalleHMS,
' TE€OMETPHUECKUX TEJI C MPUMEHEHHEM (HOpMYIT
OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIH B cdepy H
6.7 OIMCaHHBIN OKOJO cdepsrl, chepa, BIUCAHHAS B MHOTOTPAHHUK HIIH
TEJIO BpaIeHUs
63 BBIUUCIATE COOTHOUICHHS MEXAY IUIOMIAIIMH TOBEPXHOCTEH U
' 00bEMaMU MO0OHBIX TET
6.9 N3o0paxkaTs nzydaemple GUTYPHI OT PYKH U C IPUMEHEHUEM TPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMONHATE (BBIHOCHBIE) IJIOCKHE YEPTEXU M3 PHUCYHKOB MPOCTHIX
6.10 O00BEMHBIX (QUTYp: BUJI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel

BpalICHUA

6.11

W3BnekaTh, MHTEPIPETUPOBATh U MPEOOPa30BbIBATh MH(POPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYypax, MPEJCTaBICHHYIO Ha

yepTekax U pUcyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (pakThl 1Jis pEIIeHUs] CTEPEOMETPUYECKIX
3a/1a4, MPEANOJIaraloiuX HECKOJbKO IIarOB PEIICHUA, €CIIU YCIOBHS

MIPUMEHEHHUS 3a/IaHbl B ABHOU (opMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonssaTh HeﬁCTBHH CJIOKCHHA BCKTOPOB, BbIYUTAHHA BCKTOPOB U
YMHOXCHHA BCKTOpAa HAa YUCIIO, O6’b$ICH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHepI/IpOBaTB IOHATHUAMU:. ACKAPTOBbI KOOPAWHATHEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAHUHATHI BCKTOPA,
yrojia MEXKAY BEKTOpaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonuts CYMMY BCKTOPOB U HNPOU3BCACHUC BCKTOpPA HA YHCJIO, YI'OJl
MCXKAY BCKTOpAMH, CKAIIPHOC IMPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJUIMHCAPHBLIM BCKTOpaM

3aILaBaTI) IIJIOCKOCTb YPaBHCHHUEM B IICKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocreiimme TIeOMETpUYECKHE 3aJadyd  Ha INPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MATEMAaTHYECKUX OTHOLICHUH M
HaXO0XJACHUE T€OMETPUYECKUX BEIMUMH M0 00pa3laM WiK alropuTMam,
NIPUMEHSAS.  M3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATh TPOCTEHINNE IPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKHU3HH, paCliIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHsATH MONyYEHHBIE 3HAHUS Ha MPAKTUKE: aHaJIM3UpPOBAThH
peayibHble CUTYallud W MPUMEHSATh M3YYEHHbBIE MOHSTHUS B Ipoliecce
MOMCKA pEUIeHUs MaTeMaTHYecKd C(HOpMyTUPOBAHHON MPOOIEMBI,
MOJIETTMPOBATh peajbHble CUTYallUU Ha SI3bIKE T€OMETPHUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIEH C UCIOJB30BAHUEM FE€OMETPUUECKUX MOHATHH U
TeopeM, anrnapara airedpsl, pemarh NpakTHYecKue 3ajauu, CBI3aHHbIE

C HAXOKACHUECM I'€COMCTPUYICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

I'eomerpus

OcHoOBHbIE TIOHATUSA cTepeoMeTpur. Touka, mpsmasi, MIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM IIOCTPOCHHUU  CTEPEOMETPUM:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

B3aumHOe pacmonoxxeHue IpAMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOLIUECH,
napajuleJIibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpAMBIX U
IJDIOCKOCTEM B IPOCTPAHCTBE: MapAJUICJIbHBIE IpsSMbIE B  IIPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApaUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJIICHHBIMA CTOPOHAaMH, YroJI MEXKAy IpPsAMBIMA B IPOCTPAHCTBE.
[lapamienpHOCTh  IUIOCKOCTEH: [apajuleJibHble  IUIOCKOCTH,  CBOMCTBA
napajieNIbHeIX  IIockocTeil. Ilpocreifimme mpocTpaHcTBeHHBIE (UTYpBI  Ha

INIOCKOCTHU: TCTPAdP, Ky'6, mapajiiCICIumIiCa, IoCTPOCHUC CceueHH I

7.3

IlepneHAUKYIAPHOCTE HPSAMOM M IIIOCKOCTH: IEPIEHIUKYISPHBIE IIPSIMBIE B
MIPOCTPAHCTBE, MpsAMBIC IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH NPSAMOM M IUIOCKOCTH, TEOpeMa O IPsAMOM
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIOJI MEXKIY HPSIMOU H
IJIOCKOCTBIO,  IBYI'PAHHBIM  YroJl, JIMHEWHBIA Yrojl JBYIPaHHOrO  yrIua.
[IepneHUKYISp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT MPSIMOH 10 TIIOCKOCTH, MPOEKLUs (PUTYpBI Ha IIIOCKOCTh. [leprneHaAuKynspHOCTh
IJIOCKOCTEH: NMPHU3HAK NEPIEHIUKYIAPHOCTH IBYX IUIOCKOCTeH. Teopema o Tpéx

NEpNCHAUKYIIApax

7.4

ITonstue MHOI'OrpaHHHUKA, OCHOBHBIC J3JICMCHTBI MHOTI'OT'PaHHHKA, BBIITYKIILIC U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronabHas
npu3Ma, rpaHd U OCHOBAHHA IIPU3MBI, IIpAMasd U HAKIIOHHAsA IPU3MBI, OoKkoBas u
MOJIHAS MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSAMOYT OJIbHBIN
napajuiesienuIe] U ero coucrsa. Ilupamupa: n-yronpHas nupamMuaa, TpaHU U
OCHOBaHHUE MUPaMHJIbl, OOKOBAsI 1 TIOJIHAS MOBEPXHOCTh MUPAMHU/IbI, IPAaBUIIbHAS U

yced€HHass MNHpaMHJa. OJEMEHTBl MNpHU3Mbl W nupaMuiabl. [IpaBuibHbIE




7.5

7.6

7.7

MHOTOTPaHHHUKU: TMOHSATHE MPaBUJIBHOIO MHOTOIPAaHHUKA, MpaBUIbHAS MpHU3Ma U
MpaBUjibHAs MUpaMUJa, MPABWIbHAS TPEYrojibHas NUPaMHUAa U MPaBUIIbHBIN
terpasap, ky0. IlpencraBienne o MNpaBUIIBHBIX MHOTOTPAaHHHUKAX: OKTadp,

nonexa’ap u ukocadapyrue CeueHust MPU3Mbl U TUPAMUIbI

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B NHpaMUJax, MapaulelieluIenax,

IMpaBHUJIbHBIX MHOTOT'paHHUKaX

Bbruuciienue 371eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lmomians
OOKOBOH TIOBEPXHOCTHM U TIOJHOH IOBEPXHOCTH HPAMOM HPU3MBI, IUIOIIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH NPSAMOH pu3Mbl. [Lomaas 60xoBoi
IIOBEPXHOCTU M TIOBEPXHOCTH IIPABWIBHOM NUpPaMUIbl, TEOpPEMa O ILIOIIALU

yceu€HHoi nupamupsl. [Torstre 06 00bpéMe. OOBbEM HPaMUIBL, TIPU3MBI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY — IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI

11 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

6

I'eomerpus

6.1

[{unHapuyeckass MOBEPXHOCTb, 00pa3ylolie HIUHIAPUYECKONW IMOBEPXHOCTH,
OCb IWIMHAPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHus U OoOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ101I1adb OOKOBOI U IOJHOM TIOBEPXHOCTHU

6.2

6.3

Konnueckass TOBEpXHOCTh, OOpa3yroIIMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHa, 00pa3yrorast
U OCh, IUIOMAAb OOKOBOW M TIONHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiye U BbIcOTa, OCHOBaHMS U OOKOBasi IOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOLIalb HOBEPXHOCTH ceprl. Bzanmuoe

pacnosioxkeHue cepbl U INIOCKOCTH, KacaTelabHasl INIOCKOCTh K cdepe, IUIoNalb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUIIMHAPA U KOHYCa

6.5

KomOunanuu Ten BpalieHHs W MHOTOTPaHHUKOB. MHOTOTpaHHMK, ONMHCAHHBIN

OKOJIO C(I)CpLI, cq)epa, BIIMCAHHAA B MHOT'OT'paHHUK, UJIA TCJIO BpAlICHUSA

6.6

[Tonsitne 06 o6béMe. OcHOBHBIE CBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
OpSIMOYTOJIBHOTO Tapajuiesienumena u cieactsus u3 He€. OOBEM IWIMHIpA,

koHyca. O0BEM 1mapa u miomaab chepsl




[MomoOuble Tema B mpocTpaHcTBe. COOTHONIICHHS MEXKAY — IUIOIMIAIIMU

6.7 MOBEPXHOCTEH, 00hEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISIPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILNHY), CEUEHUs LIapa
Bekrop Ha miockoctd u B mpocTpaHcTBe. ClIOKEHUE U BBHIYMTAHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IlpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpssMoyrosbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopawHaTel BeKTOpa.
6.10 [Ipocreitine 3amaum B KOOpJAMHATaX. Yrojl Mexay Bekropamu. CkalsspHOe

MMPOU3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCXKAY IMPSAMBIMHU W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaa4d




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHONH NMPOrPaMMbl CpeIHero
o0mero odpasoBanus

Bnagenue merogamu JOKa3aTeNbCTB, aJfOPUTMAMM PELIEHUS 3a/ay;
yMeHue (GpopMylupoBaTh U ONEPUPOBATH MOHATUSAMU: ONpEIEICHHE,
aKCUOMa, TeopeMa, CIEICTBUE, CBOMCTBO, IMPHU3HAK, J10KA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKM;  HIPUMEHATh  HMX;  YMEHHE
¢dopMmynupoBaTh 00paTHOE U IPOTUBOIOJIOXKHOE YTBEP)KACHUE,
IPUBOAMTH MpPHUMEPHl W KOHTPIPUMEPBI, MCIOJIB30BaThb METOJ
MaTeMaTHYeCKON MHAYKIUU; IPOBOJUTH AOKA3aTEIbHbIE PACCYXKACHUS
IpU peIleHUH 3a/a4, OLEHMBATh JIOTMYECKYI0 IPaBHJIBHOCTh
paccyX/JeHU; yMEHHME OIEepUpPOBATh IMOHATUSMH: MHOXECTBO,
MIOJIMHOXECTBO, OIEpallMi HaJl MHOKECTBAMHU; YMEHHUE HUCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHbIN  anmapar Juisi OIMCAaHUS  PealbHBIX
IIPOLIECCOB U SIBIIGHUI U MPH PELIeHUHU 3a/1a4, B TOM YHUCIE U3 IPYTUX
y4€OHBIX IPEIMETOB; YMEHHE ONIEPUPOBATh OHATUAMU: Tpad, CBA3HbBIN
rpad, AepeBo, LHUKI, Ipad Ha IJIOCKOCTH; YMEHME 3a/JaBaThb U
ONMCHIBATh Tpadbl pa3IMUHBIMU CIIOCOOAMU; UCTIOIb30BaTh rpadbl MpH

pCUICHUHN 3a1a1

YMeHHe onepupoBaTh MOHATUSIMH: HATYpPaJIbHOE YUCIIO, LEI0e YHCIIO,
CTENEHb C IeJIBIM TMoKa3aTesieM, KOpEeHb HaTypalbHOM CTENEHH, CTETICHb
C palMOHAJIBHBIM TIOKa3aTeleM, CTeNeHb C JIEUCTBUTEIbHBIM
nokasaresjeMm, Jorapudm Yucia, CHHYC, KOCHHYC M TaHTE€HC
MPOU3BOJIBLHOTO YHCJIA, OCTATOK MO MOMYJI0, PAIlMOHAIBHOE YHCIIO,
UppallMOHANIFHOE  YHUCJIO, MHOXECTBAa  HATypajbHBIX,  IEIBIX,
palMoOHANBHBIX, JCHCTBUTEIBHBIX YHCENT, YMEHHE WCIOJb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINN OOLIUIl IeTUTeNh U HaMMEHbIIee
obmee kpaTHOe, airopuT™ EBKIIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C Ppa3IUYHBIMU TMO3UIUOHHBIMM CHUCTEMaMM CYHUCIICHHS; YMEHHE
BBITIOJTHATH BBIYMCIICHUE 3HAYCHUM U TTPeoOpa30BaHUs BRIPAXKEHUN CO

CTCIICHAMUA U J'IOI“apI/I(I)MaMI/I, npeo6pa303aHI/I$1 ,[[pO6HO-paI_II/IOHaJ'ILHBIX




BBIPQKEHUI; YMEHUE ONEePUPOBATH MOHATUSAMU: MOCIEA0BATEIbHOCTD,
apudmernueckass  TPOTPECCHsl,  TEOMETpHYECKas  IPOrpeccus,
OecKOHEYHO yObIBarolasi TeOMETpUYEeCKass MpPOrpeccusi; yMeHHE
3a/aBaTh  IIOCJIEOBATEIBHOCTH, B TOM UHUCIE€ C I[OMOIIbIO
PEKYppeHTHBIX  (GOpMyJ;  yYMEHHME  ONEpUPOBATh  MOHATUSMHU:
KOMILJIEKCHOE YHCII0, COMPSKEHHBIE KOMIUIEKCHBIE YHCIIa, MOJYJb U
apryMeHT KOMILUIEKCHOTO 4ucia, opMma 3alucyu KOMIUIEKCHBIX YHCel
(reomerpuveckasi, TPUTOHOMETpPUYECKass W anreOpamueckas); yMeTb
MIPOU3BOJIUTH apu(MeTHyecKue NeUCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH  TPUMEPHl  UCIOJB30BAHUS  KOMIUIEKCHBIX  YHCEN;
ONEpUPOBATh MOHATUAMM: MaTpuma 2x2 u 3%3, omnpeaeiuTeNb

MaTpHUILIbl, F€OMETPUYECKHUI CMBICII ONPEAETUTENS

YMmenue OIICPpHUPOBATH MOHATHAMU: pallUOHAIBHBIC, UPPALUOHAJIBHEIC,
II0Ka3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA W HCPABCHCTBA, HUX CHUCTCMbI;, YMCHHC OICPUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hpeo6pa3013aHHe, YpaBHCHUC,
HCpPaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUJIBHOCTHb
ypaBHeHHﬁ, HCPaBCHCTB MU CHUCTEM; YMCHHC pCIIaTb YpPAaBHCHMUA,
HCPABCHCTBA WU CHUCTCMbBI C IMOMOIINBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HCPABCHCTBA MW CHUCTEMbI C IApaMCTpOM; IIPUMCHSATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMBbI JJIS1 PCHICHUA MAaTEMAaTUYCCKHUX

3ala4 U 3a1a4 U3 pa3JIMYHbIX obOmacren HayKH U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, YETHOCTh (DYHKIIMH,
MEePUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTh
(GyHKIMH, SKCTpeMyM (YHKIIMU, HauOoJIblIee 1 HauMEHblIIee 3HaUeHUs
(GyHKIIMM Ha TPOMEXKYTKE, HenpepbhlBHAs (QYHKIHS, aCHUMITOTHI
rpaduka (yHKIMM, TepBas W BTOpas MPOU3BOAHASA (DYHKIIMH,
TEOMETPUUYECKUM B (PU3MUECKHI CMBICT TTPOU3BOHOM, IEpBOOOpa3Has,
OTpeNIeNIEHHBIA MHTETpajl; YMEHHE HaXOAWTh ACHUMITOTHI Tpaduka
(YHKIMY; yMEHUE BBIYUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEICHUS,
YaCTHOTO U KOMIIO3UIIUHN (PYHKIUH, HAXOJUTh YpaBHEHHE KacaTebHOU
K rpaduky GyHKIUH; YMEHUE HAXOJIUTh MPOU3BOJIHBIE FIE€MEHTAPHBIX
(GyHKIMH; YMEHHE HCHOJb30BATh IMPOU3BOAHYIO JJIS HCCIEIO0BAHMS
GbyHKIMH, HAXOAUTh HAUOOJIbIINE M HAUMEHbBIIINE 3HaUCHUS (PYHKUNT;
CTpOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHUEM  armapara

MAaTE€MaTUYCCKOT O aHaIN3a; IPUMCHATD ITPOU3BOJAHYIO JIS HAXOXKIACHUSA




HaWJIydmero peucHUuA B IMPUKIAAHBIX, B TOM YHUCJIC COLUAJIBHO-
OKOHOMHYCCKHX U (1)I/ISI/I‘IGCKI/IX 3agadax; HaXOoAuTh IIOIaan U 00BEMBI
(1)I/Il"y C IIOMOLIBIO UHTETpaJia; IPUBOAUTE MPHUMEPBI MAaTEMATUUCCKOT'O

MO/JICIIMPOBAHUS ¢ TOMOILBIO Au(epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATHSAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKIMS, KOMITO3UIMS (QYHKIUHA, TUHEHHAsS (YHKIMS, KBaJpaTHYHAS
GbyHKUMsA, ~ pauMoHaNbHAas  (QYHKUUS,  CTeNeHHas  (yHKUus,
TPUTOHOMETpUYECKHuEe (YHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GbyHKIMHK, TOKa3aTenbHass W Jorapupmuueckas (QyHKIUH;, yMeHHe
CTPOUTH IpadMKH W3YYCHHBIX (YHKIHH, BBIIOIHATH MPEOOpa3OBaHMUs
rpaduKoB GYHKINH, UCTIONB30BaTh TPAPUKH ISl H3YYESHHUS MTPOIIECCOB
Y 3aBUCHMOCTEH, NPH PEIICHNH 33134 U3 APYrHX y4eOHBIX ITPEIMETOB
W 33/7a4 U3 peajbHOM JKU3HHU; BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEKIY BETHYHMHAMH; UCIIOJIb30BATh CBOIMCTBA U TpaduKu QYHKIMN /ISt
peleHus ypaBHEHUH, HEPAaBEHCTB U 33]1a4 C ITapaMeTpaMu; H300paxarhb
Ha KOOpPAWHATHOW IUIOCKOCTM MHOXKECTBAa pELICHUH YpaBHEHUI,

HCEPaBCHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
IPOLIEHTHI, JOJIM U YaCTH, Ha IBUXKEHUE, paboTy, CTOUMOCTb TOBAPOB U
YCIIyT, HaJIOTH, 3a7]a4ui U3 00J1aCTH YIIPaBJIE€HUS TUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA M MX
CHUCTEMBI 10 YCJIOBHIO 3a/1a4M, MUCCIIEOBATh IOJyYEHHOE PEIICHUE U
OLIEHUBATh MPaBJIONOA00HOCTh PE3yJIbTAaTOB; YMEHHE MOJIEINPOBATh
peanbHbIE CUTYyallMd HA S3BIKE MATEMATHKH; COCTABIISITH BBIPAXKECHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CUCTEMBl II0 YCIOBHUIO 3aJayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENH C MCIOJIb30BAaHUEM arrapara

ayreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH pe3yabTaT

YMeHue ornepupoBaTh TMOHATHSMHU: CpeaHee apu(pMETHUYECKOE,
Me/raHa, HauboJipliee ¥ HauMEHbIIee 3HAYeHUs, pa3Max, AUCIIepCus,
CTaHJAPTHOE OTKJIOHEHHE YHCIOBOrO HabOpa; yMEHHE H3BJIEKATh,
MHTEpIpPETHPOBaTh MH(OpMAINIO, TPEACTABICHHYI0 B TabMuIax, Ha
auarpammax, rpagukax, OTpa)xxarollyro CBOMCTBa pealbHbIX MTPOLIECCOB
U SBJICHUH; NPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TaOIUIl U
auarpamMm; HUCCICA0OBATb CTATUCTUYCCKHE JaHHBIC, B TOM YHCIIC C

NIPUMCHCHUCM rpa(pnqecm/lx MCTOHNOB U DBJICKTPOHHLBIX CPCIACTB,




rpau4ecKd HCCIeIOBaTh COBMECTHBIC HAONIOJACHUS C ITOMOIIBIO

JyarpaMM pacCEeUBAHMS U JIMHEWHOU perpeccuun

YMeHHe OomnepupoBaTh MOHATHAMU: CIyYalHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTb CIy4yallHOro cCOOBITHS; YMEHHE BBIUUCIAThH
BEPOSTHOCTh C HCIOJBb30BaHUEM TpapHUUECKHUX METOJIOB; MPUMEHSTH
(GopMyJIbl CIOXKEHUS U YMHOXKEHMsI BEPOSITHOCTEH, (popMyiy MOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKTHl U
(GopMyJbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; yMeHUe
ONIEpUPOBATh IOHATHUAMM: CilydallHas BEJIMYHMHA, PpaCHpEACIICHHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUAAHNE, JUCIIEPCUS U CTAaHJAPTHOE
OTKJIOHEHHE CIIy4alHOM BEIWYMHBI, (YHKIUHU paclpeieieHus Hu
IUDIOTHOCTH ~ PaBHOMEPHOIO,  II0Ka3aTe€JbHOTO W  HOPMAJIBHOIO
pacupeneneHnii; YMEHHME  HCIOJIb30BATh  CBOWCTBA  M3YYEHHBIX
pacnpeneseHni Ulsl peleHus 3a/1a4; 3HAKOMCTBO C IOHSITHSIMU: 3aKOH
OOJNBIIMX YHCENl, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHUE
IPUBOAMTH HPUMEpPbl MPOSABICHHUS 3aKOoHAa OOJIBIIMX YHCENl B
MPUPOJHBIX U OOLIECTBEHHBIX SBJICHUSX; YMEHHE OIEpUpPOBATh
MOHATUSIMM: COYETaHHWE, IEPECTAHOBKA, YHUCIO COYETAHUM, YHUCIIO
MepecTaHoBOK; OMHOM HpIoTOHA; yMeHUE TPUMEHSITh KOMOMHATOPHBIC
(bakThl U pacCyKICHHUs Ul pelieHHs 3a/1a4; OLEHUBATh BEPOSATHOCTH
peabHbIX  COOBITUH; COCTaBJISATh BEPOSATHOCTHYIO MOJENb U

UHTEPIPETHUPOBATH NOJIYYECHHBINH pe3ybTaT

YMeHue onepupoBaTh NOHATHAMH: TOYKA, IpsAMas, IIJIOCKOCTH,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIMYMHA YyINa, IJIOCKUH yrod,
JBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPELIMBAIOLIMECS MpPSMBIE,
NapajuiebHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX U IUIOCKOCTEH, Yron
MEXY NPSAMBIMH, YToJl MEXIY HMPSIMOW U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU /10 TNIOCKOCTH, PACCTOSIHUE MEXKY
MPSIMBIMU, PAcCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHHE HCIIOJIb30BaTh
MpU pEelIeHUH 3a/ad H3y4yeHHble (DaKThl U TEOpPEeMbl IUIAHUMETPHH;
YMEHHUE OILICHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOIIET0 MUPA; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOIIbI0 T'€OMETPUYECKUX MOHATUH U

BCJIMYHWH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHUYCCKUC 3aa4Yn
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMAAL (GUTYpBl, 00bEM GUTYDHI,
MHOT'OTpaHHUK, IPaBUJIbHBIN MHOTOI'PaHHUK, CEYEHHE MHOTOTPaHHUKA,

Ky0, Mapaijenenurne], npusMa, nupamuaa, Gurypa U MOBEPXHOCTh
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BpallleHUs, UUIUHIP, KOHYC, 1Iap, cdepa, Mmiouaab ceppl, miomaib
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYCa, IMIUHAPa, 00bEM KyOa,
MPSIMOYTOJIBHOTO MapajulelieluIela, TUupaMuabl, TPU3MBbI, LWIAH]IPA,
KOHYyca, 11apa, pa3BEpPTKa MOBEPXHOCTH, CEUYEHUS] KOHYCAa U LIUJIUHAPA,
MapajieJbHbIE OCH HWJIM OCHOBAHHUIO, CEUYEHHE I1apa, IJIOCKOCTb,
Kacaromascs cepbl, HWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, N300paxaTb MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAlllEHUs, UX CEUEHUs, B TOM YHUCIE C IOMOILBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TPUMEHSATh CBOMCTBA T'€OMETPUUYECKUX (uUryp,
CaMOCTOSITENIFHO (HOPMYIUPOBATh OINpPENEICHUsT H3ydaeMbIX (QUryp,
BBIJIBUraTh THUIIOTE3bl O CBOMCTBAX M IPU3HAKAX T'€OMETPUYECKUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh HX; YMEHHE IPOBOJUTH
kinaccupukanuo (GUryp MO pPa3IUYHBIM TpPU3HAKAM, BBHIIOJIHATH

HGO6XOHI/IMBIG JOMMOJIHUTCIIbHBIC ITIOCTPOCHUA

YMeHune omnepupoBaTh TMOHATUSIMHU: JIBIDKEHHE B TMPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CHMMETPHS Ha MJIIOCKOCTH U B MPOCTPAHCTRBE,
MOBOPOT, MpeoOpa3oBaHne TNOAOOMs, MOJOO0HBIE (QHUIYpBI; YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE PUTYpHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYype; UCIOJIb30BAaTh T€OMETPHUUYECKUE OTHOIICHHS
MpH PELICHUH 3aJ]]a4; HaXOJWUTh T€OMETPHUECKHE BENUYHMHBI (AJTMHA,
yroj, TUIomaab, 00bEM) TPH PEIICHUH 3a]ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOM )KM3HU; YMEHHE BBIYUCIISITH T€OMETPUUECKIE
BEJIMYUHBI (JIJTMHA, YroJI, IUIOMIaAb, 00BEM, TUIONIAAh MTOBEPXHOCTH),
WCIONIB3YSl M3Y4YeHHbIE (HOPMYNBI U METOABI, B TOM YHCIE: IO
MOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, [IIJIMHIPA, TUIOMAIL CPEpHI;
00BEM Ky0a, IPSIMOYTOIBHOTO MapauieienuIeaa, TUpaMuIbl, TPU3MBbI,
UWIMHApA, KOHYycCa, IIapa; yYMEHHWE HaXOJIWUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp
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YMmenue OIICpHUPOBATH IIOHATHUAMMN: IpsAMOYTOJIbHaA cucreMma
KOOpAuHAaT, BEKTOP, KOOPAWHATEI TOUKHU, KOOPAWHATHI BEKTOPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HA YHCJIO, PA3JIOKCHHUEC BCKTOPA 110
633H0y, CKaJIIpHOC IMPOU3BCACHUEC, BCKTOPHOC ITPOU3BCIACHUEC, YI'OJI
MCKIAY BCKTOpPAMU;, YMCHUC HCIIOJIB30BaTh BCKTOpHBIﬁ u
KOOp}IHHaTHBII)’I METOO AJIA PCIICHHUA I'COMETPHUYCCKUX 3aJad M 3aJaq

JPYTUX y4eOHBIX MPEAMETOB




13

YMeHue BbIOMpAaTh NOAXOMANIMM METON s pelleHHs 3a/Jayi;
MMOHMMAaHHUE 3HAYMMOCTH MAaTeMaTUKU B HM3YUYCHHH MPUPOJHBIX U
OOIECTBEHHBIX IMPOIECCOB M SBJICHMI; YMEHHE paclO3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTeMaTHUKU B HCKYCCTBE, YMEHUE IPHUBOAMTH
MpUMEPbl MATEMAaTUYECKUX OTKPBITUA POCCUHUCKOW W MHUPOBOU

MaTeMaTU4eCKOU HayKU




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Koxn

1 Hucna u BBIYUCICHUS

1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

- Pammonanbhple uymcia. OOBIKHOBEHHbIE M JAECATHYHBIE JpOOH, IPOLEHTHI,
' 0eCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypaIbHOU cTeneHu. J{eHCTBHS ¢ apupMeTHIECKIMU
' KOPHSMH HAaTypaJIbHOU CTEIICHU

14 Crenenp ¢ wnensiM mnokasareneM. CTelneHb € palMOHAIBHBIM IIOKA3aTEIIEM.
' CaoiicTBa CTENEHU

s CuHyC, KOCMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCIOBOIrO apryMeHTa

1.6 Jlorapudm umcna. JlecaTUuHbIe U HATYypaJIbHBIE JTOrapH(pMbI

JlelicTBUTENbHBIE 4YKCIA. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yucaamu. [IpuOnxE€HHbIe BBIYUCIIEHNUS, TPaBUIIa OKPYTJIEHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN

1.8 [IpeoOpazoBanue BeIpaKeHUN

1.9 KomMrmnekcHele yncia
2 YpaBHEHHUsI U HEpABEHCTBA

2.1 [enble 1 1poOHO-pallOHANIbHBIE YPaBHEHUS

2.2 HppaunoHaiibHbIe ypaBHEHUS

2.3 Tpuronomerpruueckue ypaBHEHUS

24 IToka3zaTenbHble U JOrapuPMHUUECKUE YPABHEHUS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppaunoHanbHble HEPABEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Martpuiia cuCTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTPUILIbI




3 OyHK1MU U Tpaduku
31 OyHK1UA, cmocoos! 3ananus Gyaknuu. 'padux dyaknuu. B3aumuo oOpaTHBIC
' ¢ynkuuu. Yétneie u Heu€THbIe QyHKIMU. [lepuoauueckue GpyHKINHN
OOnacte ompeneneHuss U MHOXeCTBO 3HaueHMd ¢ynkuumu. Hymm QyHKmmm.
39 IIpomMexxyTkM  3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIMH.
' MaxkcumymMbl 1 MUHUMYMbI (GyHKUMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLIMN Ha IPOMEXYTKE
33 CrenenHass ¢GyHKLUMs C HaTypalbHbIM M L€NbIM IoKazateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u sorapudmuyeckas GyHKIUU, X CBONCTBA U TpaduKu
36 Touku paspsiBa. Acumnrtorsl TpadukoB ¢Qynkuuid. CpolicTBa (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33AaHUSI [1OCJIE0BATEILHOCTEN
3.8 Apudmerndaeckas u reomeTpruaecKkas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana marematnueckoro aHanusa
4.1 ITpousBonnas ¢pyHkuuu. [IponsBoaHble 31eMEHTapHBIX (QYHKIMN
[IpuMeHeHHe NPOU3BOIHOM K MCCIEJOBAHUIO (YHKIMH HAa MOHOTOHHOCTb HU
4.2 skcTpeMyMbl. Haxoxx/ieHue HauboIbIIero 1 HauMEHbIIEro 3HaueHus: QyHKIIMU Ha
OTpE3Ke
4.3 [lepBooGpasnas. MHTterpain
5 MHoxecTBa 1 JOrHKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMu. J{narpammel Oitsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha IMIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena 1 MOBEPXHOCTH BpalCHUS




7.5

Koopaunatsl 1 BEKTOpBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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