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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanust nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIIMMH OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIuXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUECKONH 3HAYMMOCTBIO METAalNpeIMETHBIX U
IPEIMETHBIX PE3YJbTATOB OOYyYEHHsS] T€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BuTUg oOydaronmxcs, ¢GopMupoBaHUs (DYHKIHMOHATBLHOM MaTeMaTHYECKOM
I'PaMOTHOCTH, U3yU€HUs IPYTUX y4eOHbIX TUCHUIUIMH. Pa3BuTne y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MaTeMaTUYECKOW HAYKOH SIBJIEHUI U ITPOLIECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIM MAaTEMaTHYECKOTO MOJIETMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSI, a
TaK)K€ KayeCTB MBILIUICHHUSA, HEOOXOMUMBIX MJIsi aJanTallud B COBPEMEHHOM
o01iecTBe.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHUs, Tak Kak oOOeCrneyrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUU OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIEHUs Te€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS MPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAJIbHOTO ObITHsA, (dopMa



OTPaXXEHHUSI OKPYXAIOIIEro MHpa, YCJIOBHUE YCHEIIHOTO IMO3HAHHS W aKTUBHOTO
npeoOpazoBaHus  JAeWcTBUTEIbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET pa3HbIE BUABI y4€OHOW U TPYAOBOM EATEIbHOCTH, SIBISETCS
OJIHUM U3 TPpo(ecCHOHATHLHO BAXHBIX KAauecTB, IMOATOMY aKTyallbHa 3ajaya
dbopmupoBaHus y  oOydaroumxcsi MPOCTPAHCTBEHHOTO  MBINIJICHUS KAk
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICHHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HANPaBIICHUSM.

[lens ocBoeHust mporpamMMmbl yuyeOHOro kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE 00yueHus — o001eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH IPUOOPETEHNS U UCTIOIb30BaHMS
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM M  JIEUCTBHM, CHEHU(PUUHBIX
T€OMETPHH, BO3MOXXHOCTH  YCHEIIHOTO MPOJODKEHHS  O0pa3oBaHUA  TIO
CHEIUATBHOCTSAM, HE CBSI3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAaHUEM T€OMETPHH.

[IporpaMmMa mno reoMmerpuu Ha 0a30BOM YpOBHE IIpeJHA3HayeHa MJis
00yJarommxcs CPpeAHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUMA
Ha YpPOBHE OCHOBHOIO 0011ero oopa3zoBanusi. TakuMm oOpa3om, oOyuaroniuecs Ha
©a30BOM YpOBHE JOJIKHBI OCBOUTH OOIIIME MaTeMaTHUECKUE YMEHUS, CBA3aHHBIE CO
celMPUKON reoOMeTpuu U HEOOXOAUMbIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, 0HM UIMEIOT BO3MOXXHOCTH U3yUHUTh TEOMETPHUIO 00Jiee TITyOOKO, eClTu
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKHUX 3HAHUSX B
npo¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmKeHre eI OCBOCHHUS MPOrpaMMbl 0OECTIEYMBAETCS pEILICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHBIMH 3aJadyaMd  OCBOGHHSA  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 Kkaccax sBISIFOTCS:

e (opMupoBaHHE TPEICTABICHUS O TEOMETPUH KaK YacTH MHPOBOU

KyJbTYPBl M OCO3HAHHE €€ B3aMOCBS3H C OKPYKAIOIUM MHPOM;

e (opmMupoBaHUE MPEACTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAIEHUS KaK
O BAOKHEUIIUX MATEMATHUYECKHUX MOJECISX, MO3BOJISIONINX OMHCHIBATH U
U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIErO MUPA;

e (dopMupoBaHHE yMEHHs pAaclO3HaBaThb Ha 4YEpTEX,axX, MOJCIIX H B
peasIbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS,

e OBJIAJCHUE METOJAMH PEIICHMS 3a/lad Ha TIOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOIPAaHHHUKAX U TeJaX BPAILEHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJAJEHHE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHE YMEHHS TPOBOAUTH  HECIOXKHBIE JIOKA3aTeIbHbIE
pacCykKJeHUsT B XOJE pELICHUS CTEPEOMETPUYECKMX 3aJad M 3a7ad C
MPAKTUYECKUM COJEP>KaHUEM;



e PAa3BUTHUE MHTEIUIEKTYyaAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM 00yUarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATENbCKUX YMEHHI, KPUTUYHOCTH
MBIILJICHUS;

e (opmupoBaHue (yHKIMOHAIBHOU IPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU:
YMEHHE Paclio3HaBaTh MPOSBIECHUS T€OMETPUUECKUX OHIATUN, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsAX M MPU U3yYECHHUH
Ipyrux  y4eOHbIX  MPEAMETOB,  TMPOSBICHHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOpMyIHpPOBaTh UX HA SA3bIKE FEOMETPHUM U CO3/1aBATh
Ir€OMETPUYECKHE MOJENM, NPHUMEHITh OCBOCHHBIM TI'€OMETPHUUYECKUM
anmapar  JUid = peleHus IIPaKTUKO-OPUEHTHPOBAHHBIX  3a7ad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTrpaMMBbl SIBJISIETCS BKIIIOUEHUE B KypC
CTEPEOMETPHUH B HaYaJe €ro U3y4YeHHUs 3a/1a4, pEIIaeMbIX Ha YPOBHE UHTYUTHUBHOTO
NO3HAHMs, U ONpeNeNEHHBIM 00pa3oM OpraHuM3oBaHHas padoTa HaJl HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHHOI'O MBIIIJICHUS,
CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MTPOLIECCOB, MOTUBUPYET K JalIbHEUILIEMY
W3YUYCHHIO IIPEAMETA.

[Tpenmourenue oTAAETCSA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOYUYEHHs, TO
€CTh TEOPETUYECKHE 3HAHWS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
y4almxcs B Kypce CTepeOMETPUN ITPOBOAMTCS 3a CUET PEILICHHUS 3a7a4 HAa CO3/IaHHE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJady Ha ONEPUPOBAHME IMPOCTPAHCTBEHHBIMU
oOpazamu. Co3ganue oOpa3a TMPOBOJUTCA C OMOPOM HA HATJAIHOCTh, a
ONepUpPOBaHUE 00pPa30M — B YCJIOBHSX OTBJICUYEHUS OT HATJISJHOCTH, MBICIEHHOTO
WU3MEHEHHUS €T0 UCXOAHOTO CONEPIKAHUS.

OcHoBHBIE copaepkarenbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpalieHus,
«BEeKTOpbI U KOOPAWHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUMN
pacrpeensercs He TOJIbKO M0 COJIeP KATeNIbHBIM JIMHUSM, HO U IO TOJIaM OOy4eHHUSI
Ha ypPOBHE CpPEeIHEro 00IIero 00pa3oBaHuUs.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEIMETHBIM pe3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM OO0yuyeHwus,
CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4YTOOBI OBJAJEHHUE T'E€OMETPUUECCKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYNATENbHO, C
COOJIIO/IEHNEM MPUHIMUIA [TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIHOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yrayOssis e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE



Ha u3yuenue reomerpun oTBOoaUTCS 2 yaca B Heaeno B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh INTIOCKOCTEN: MapaJlyIeNbHbIE INIOCKOCTH; CBOMCTBA MapaJuIeIbHBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYPHI HAa TJIOCKOCTU: TETPadp,
KyO, mapasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCNbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIIOCKOCTh. [leprneHaAnKyAIpHOCTh
IJIOCKOCTEN: TPU3HAK MEPIEHANKYIAPHOCTH ABYX IUIOCKOcTer. Teopema o Tpéx
MEPIICHAUKYJISIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrtsa. [lupamupa: n-yroinpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUIA; NpPaBWIbHAs TPEYTOJbHAs MNUPAMHUAA W MPABUIIbHBIN
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJE€MEHTH CHMMETPUH B MUPAMUIAX, MapaJlIeIenuIie1ax, MPaBHUIbHBIX
MHOTOIPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOW TOBEPXHOCTH M TOBEPXHOCTH TMPABWIBHOW MHUPAMUJBI, TEOpEeMa O
mIomaau yceu€Hnoi nupamuapl. [lonstue 06 00béMe. OOBEM MUpaMUIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00hEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

[unmuaapuyeckast MTOBEPXHOCT, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTU. KOoHyC: ocHOBaHuWe U BepIlIMHA, 00pa3yroias
1 OCb; TIJIOIIA/1b OOKOBOM U TIOJIHOM MOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxenue chepsl U TNIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJi0 cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, UJIH TEJIO BPAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
IPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM I1apa U TI0IaAb Chephl.

[TomoOubie Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuenus mMHApa (MapaJUIEIbHO U MEPIICHIUKYIISIPHO OCH), CEYEHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILMHY ), CEUECHHUS 1I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
NpUMEHEHUEM TpaBwil JAeUCTBUM ¢ BekTopaMu. IIpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreiimiue 3agaun B
KOOpJMHATax. YTol Mex1y BekTopamu. CKalsipHOE MNPOHU3BEIECHUE BEKTOPOB.



Beruncienne yrioB Mexay NPsSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax

SKOHOMUKHU.
JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MTPAKTUYECKUM MPUMEHEHHEM JOCTKEHUN HAYKH U ACATCIBHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYas SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUI; BOCHIPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM Pa3IndHbIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OTIbIXa, peryJisgpHas pu3nyeckas akTUBHOCTh); PU3HMUYECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIHLHON JIEATEITEHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUI0 U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHICCKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTaleld Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWKM JJIS pEUIeHUs 3aaad B
00J1aCTH OKPYIKAFOIICH CPE/Ibl, ITITAHUPOBAHUS ITOCTYIKOB M OIICHKH X BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPYKAIOIICH CPeIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTUYECKOHW KYJIbTYypOd KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIQJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvuvie  nosmaeamenvmvle  Oeticmsusi,  obecneuusaOm
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBISBIATH U XapaKTEPU30BaATh CYNIECTBEHHBIC MPU3HAKK MAaTEMAaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYIHUPOBATH
OTpeNeNICHUs]  TMOHSATUH; yCTaHABJIMBaTh CYIIECTBEHHBIH  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCJIOBHBIE;

e BBIBISATHL  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUHU J1J1s1 BBISIBJICHUS 3AKOHOMEPHOCTEN U MPOTUBOPEUUI;



e J€JaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSIMU, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYTUPOBATH OOOOIIIEHUSI M BBIBOJBI TIO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABITH AePUIUTHI HH(OOPMAITUH, TaHHBIX, HEOOXOAUMBIX JJII OTBETA Ha
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (popMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VYHuuseepcanvuvie KOMMYHUKamu@Hble Oelicméus, o0becneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

e BOCHPUHUMATH U (POPMYIHPOBATH CYKIECHHUS B COOTBETCTBUH C YCIOBUSIMH
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXIECHUS C CYXIACHUAMH JpPYTrUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOH Gopme popMyTUpOBaTH pa3HOIIIACHS, CBOU BO3PAXKECHHUS;
NPEACTABIATh  PE3yJbTAaThl  pEIICHHS  3aJadyd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYTUICHHUS
C y4€TOM 3aj1a4 Mpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTsBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuU Y4YeOHBIX 3ajlay; MPUHHUMATH I€Jdb COBMECTHOMN
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOIlEecC U
pe3yJbTaT paboThl; 0000IIaTh MHEHHS] HECKOJIBKUX JIFO/CH;

y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBATH CBOM JICHCTBHUS C APYTUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOET0 BKJaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hOopMyJIMPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBHUS.

3) Yuusepcanvuvie pecynamuensie oeticmeaus, obecneuusarom ghopmuposarue
CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHU! C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yibTaTa
pellIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BHISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIW U YCIOBUSAM, OOBSICHATH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U NEPIEHAUKYISIPHOCTD MPSAMBIX
Y IUIOCKOCTEH.

KnaccuduinmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarth MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo IBYrpaHHOrO yrIJia; JUHEMHBIA Yrojl ABYTPAHHOIO yrja; TpajycHas Mepa
JBYT'PAHHOT'O yTJIa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIbIN
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy  (BBIMYKJIbIE M HEBBINYKJIblE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/ CJIEIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HA BBIYMCIECHUE PACCTOSHUN MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYKMCICHHUE YIJIOB  MEXIy
CKPELIMBAIOIIMMHACA NPAMBIMH, MEXKIYy NPSIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3MA,
NUpaMU/a) C IpUMEHEHUEM (POPMYIT; BEIUKCIISATH COOTHOLIEHHS MEXTY TUIOIIAIIMU
IOBEPXHOCTEH, 00bEMaMHU 1TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekats, mnpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTh reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS MPUMEHEHHUS 3a/1aHbI
B SIBHOH (hopme.

[IpuMmeHaTh TpOCTEHIMEe TPOrpaMMHBIE  CPEICTBA M AJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PaCIiO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YEHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallU W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3BIKE TEOMETPUU, WCCIEIOBaTh IIOCTPOCHHBIE MOJACIHA C
WCITOJIP30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, armapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
UJIMHAPUYECKON MTOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIonue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUUCCKUX TEJI C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY ¥ ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAAIMU MMOBEPXHOCTEH W 00bEMaMu
OA0OHBIX TEII.

N300paxaTh u3ydaemble (PUTYpbl OT PYKH M C TMPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BRIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00bEMHBIX
buryp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCI0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIOT.

[IpumeHsTh MpaBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpPaMH, CKAIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

Haxonuthe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YMCIIO, YIOJ MEXKITY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JEKapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpruecKkue (HaKkThl IS PELICHHS CTEPEOMETPUUECKUX 3a/1aY,
MPEANOJIaraloiX HECKOIbKO I1aroB PEeIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sSIBHOU (popme.

Pemate npocreiiliue reoMeTpuuecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaur Ha J0Ka3aTeIbCTBO MAaTEMaTHUYECKUX OTHOLIEHUUA U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
W3BECTHBIE METObI ITPU PEIIEHNUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs mpocTedlive OPOTPaMMHBIE  CPEACTBA U JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MTPOSIBJIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeEHATh MONYYEHHBIE 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATh pEajbHBIC
CUTyallUM W TPUMEHSITh HM3yYECHHbIE TMOHATHS B IMPOILIECCE IMOUCKA PEIICHUS
MaTEeMaTU4YeCKl CPOPMYJIMPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATH pPEaAbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcnl
bubnuoreka [IOK
1 B 1
BCICHHE B CTCPCOMCTPHIO 0 https://m.edsoo.ru/1¢209¢e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 1 | bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyAIPHOCTD NMPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubnunoreka LIOK
4 10 |
VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU hitps://m.cdsoo.ru/1c209637
bu6nmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1c209e37
N bubmuoreka [{OK
6 06 9 1
DEMEL MEOTOTPaHHIKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeUeHUsI, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P Y https://m.edsoo.ru/1¢209¢37
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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

11 KJIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
T 12
eI BpatieHit https://m.edsoo.ru/1¢209¢37
2 OO0BEMBI TET 5 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
3 B 10 1
€KTOPBI U KOOPJIUHATHI B IPOCTPAHCTBE hitps:/m.cdsoo.ru/1c209¢37
4 [ToBTOpenue, 06001ICHNE, 7 | bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209¢e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOT'PAMME



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
NpoBepsieMoro .
00pa3oBaTeJILHON NMPOrPaMMBbI CpeIHero 001ero od0pasoBaHus
pe3yJbTara
7 I'eomeTpus
7.1 OrnepupoBaTh NOHIATHSAMU: TOUKA, MPAMAasi, INIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX MPU PEIICHUN
' reOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSMH: MAPaJUICIbBHOCTh U IEPIEHIUKYISIPHOCTD
. MPSAMBIX U IIOCKOCTEHN
74 KrnaccudumupoBats B3aMHOE pacIioioKeHUe MPSMBIX U TUIOCKOCTEH B
' MIPOCTPAHCTBE
OrnepupoBaTh MOHATUSIMHU: IBYTPAHHBIN YTOJI, TPAaHU IBYTPAHHOTO yTJIa,
7.5 pebpo IByrpaHHOrO yria, JHWHEWHBIM yroia JBYrpaHHOTO YIIa,
rpajaycHas Mepa JABYTpaHHOTO yria
OrnepupoBaTh MOHSATUSIMH: MHOTOTPAHHUK, BBITYKJIBI U HEBBITYKIIbII
7.6 MHOT'OT'PaHHHUK, 3JIEMEHTHI MHOTOI'PaHHHKA, MIPaBUIIbHBII
MHOTOTPaHHUK
77 Pacmo3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (IMMMpaMujia, MpU3Ma,
' MPSIMOYTOJIBHBIN Tapaienenumne, Kyo)
KnaccudunupoBaT MHOTOTpAaHHUKH, BBIOMpAs OCHOBAHHS  JUIS
. kinaccuukanuu  (BBIMYKJIBIE W HEBBIMYKJIBIE  MHOTOTPAHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPAMbIE M HAKJIOHHBIE IPHU3MBI,
napauieIeTuneIbl)
. OnepupoBaTh  TOHSTHIMU: CeKymasi  TUIOCKOCTb, ceYeHUE
' MHOT'OIPAaHHUKOB
710 OOBSICHATh MNPUHIUIBl TMOCTPOCHHUS] CEUYEHUH MHOTOTPAaHHHUKOB,

HCIIOJIB3YA MCTOM CJICIOB




7.11

CtpouTh ceueHUss MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBIMOJIHSITH
(BBIHOCHBIE) IIJIOCKHE YEepTeXH W3 PHUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3a1a41 Ha HAXO0XKICHHUEC r’COMCTPHUYCCKUX BECJIIMYNH 110 06pa3uaM
WX aJIrOpUTMaM, NPUMCHAA H3BCCTHBIC aHAJIUTHUYECKHUEC MCTOJBI IIpU
pemiCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BbIYHUCIICHHC
paCCTOHHHfI MCXKAY ABYMs TOYKaMH, OT TOUKHU OO pr[MOﬁ, OT TOYKH JO

IJIOCKOCTH, MCKAY CKPCIIUBAOIUMUCS ITPAMBIMHA

7.13

Pemrats 3a1a41 Ha HAXO0XKXACHHUEC rCOMCTPUICCKUX BECIIMYHH 110 06pasuaM
I aJilroOpyuTMaM, INPUMCHAA U3BCCTHBLIC AHAJIUTHYCCKHUC MCETOAbI IIPpH
pPECHICHUN CTAHAAPTHBIX MATEMATUYCCKUX 3a71a4 Ha BbBIYMCIICHUC YTJIOB
MCKAY CKPCIIUBAOIHUMUCS IIPAMBIMU, MCKIY prlMOﬁ U IIJIOCKOCTBIO,

MEXY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

7.19

Berancnsate 00bEMBI W IUIOMIAJM TTOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnupamuga) C OpUMeHeHHeM  GOpMyll,  BBIYUCIATH
COOTHOIIEHUS MEXTy TUTOIAISIMU IIOBEPXHOCTEH, 00bEMaMU MO T00HBIX

MHOT'OT'PAaHHUKOB

OnepupoBaTh NOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTpP, OCh U

IJIOCKOCTb CUMMCTPUHU, HEHTP, OCh U IIJIIOCKOCTh CUMMCTPUU (I)I/Il"ypbl

N3Bnekatb, npeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HH(MOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUTypax, MPEICTaBICHHYIO Ha

yepTekax U pUCyHKax

[TpumeHsTH reoMeTpudeckre (GakThl AJIs PELICHUs CTEPEOMETPUIECKUX
3ajjay, MPEAINOJIAralolINX HECKOJIbKO IIaroB PEIIEeHUs, €CIH YCIOBHS
NpUMEHEHU 33JJaHbl B IBHOH popme

[TpuMeHsATh TpOCTEHMIINE NPOTrPaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHHMKAI[IOHHbIE CHUCTEMBl MpPH PEIIEHUH CTePEeOMETPUUYECKUX
3aja4

[TpuBOIMTE IPUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B PUPOJE U

KHN3HU, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHATh TOJMYYCHHBIE 3HAHWA Ha TPAKTHKE: aHAIU3UPOBAThH
peanbHBIe CHUTyallMd W MPUMEHATh W3y4YCHHBIC MOHATHS B IpoOIecce
MOWCKA pEeIICHUsI MaTeMaTW4ecku C(OpMYyJIMpPOBAaHHON MPOOIEMBI,
MOJIETTMPOBATh peajbHbIC CUTyallly Ha S3bIKE T€OMETPUH, HCCIIE0BATh

MNOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUECM I'COMCTPUICCKUX MMOHATHH U




TCOpPCM, arriapara anre6p1>1, peuiaTh NPpakKTUICCKUC 3a/la4r, CBA3aHHBIC

C HAaXOXACHUEM I'€OMCTPHUYCCKUX BEJIIMYUH

11 KJIACC
Kon .
IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBanusi
pe3yJbTarta
6 I'eometpust
OmnepupoBatb TOHSATHSIMH: [VTMHIPUYECKast MIOBEPXHOCTH,
61 oOpa3zyromue MUINHAPUIECKONH MOBEPXHOCTH, LUIMHJIP, KOHHYECKas
. MIOBEPXHOCTh, O00pa3ylolIMe KOHUYECKOW IOBEPXHOCTH, KOHYC,
cepuueckas mOBEpXHOCTh
6.2 Pacnio3naBatk Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOMYyUEHUS Tell BpallleHus
6.4 KnaccudumupoBats B3auMHOE pacmnoiokeHHe CPephl U MIIOCKOCTH
OmnepupoBaTh TMOHSATHIMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa,
6.5 BBICOTA CETMEHTA, IIapOBOH CJIOM, OCHOBAaHHUE IIapOBOTO CJIOS, BHICOTA
LIapOBOTO CJI0SI, IIApOBOM CEKTOP
66 Berancnare 00bEMBI M TUIOMAAM TIOBEPXHOCTEH TN BpalleHHS,
. Te€OMETPHUECKUX TeJl C TPUMEHEHHEM (HopMyJT
OnepupoBaTh MOHATUSAMH: MHOTOTPAHHUK, BIMCAaHHBIH B cdepy U
6.7 OINMCaHHBIN OKOJO cdephl, cepa, BIUCAHHAS B MHOTOTPAHHUK WU
TEJIO BpaIlleHHs
6.8 BblUMCIATE COOTHOLIEHHS MEXAY IUIOMIAJIMH TOBEPXHOCTEH U
' 00béMaMu MOJOOHBIX TEI
69 N306pakaTh nzydaemble GUTYpBI OT PyKU U C IPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBIMONHATE (BBIHOCHBIE) TUIOCKHE YEPTE)KH M3 PHCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTyp: BUJ CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS Tel

BpaIieHus

6.11

W3BnekaTb, MHTEPNPETUPOBATh U NMPEOOPa30BbIBATh MHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO Ha

yepTexkax U pUcyHKax




6.12

[TpumeHsaTH reomMeTpruecKue (hakThl 1Jis pEIIeHUs] CTePEOMETPUYECKIX
3a/1a4, MPEANOIaraloliuX HECKOJbKO IIar0OB PEIICHUA, €CIIU yCIOBHS

MIPUMEHEHHUS 3a/1aHbl B ABHOU (hopMme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

6.15

6.16

BremonHaTh HCﬁCTBHH CJIIOKCHHUA BEKTOPOB, BbIUMTAaHUA BEKTOPOB U
YMHOXXCHH BEKTOpa HAa YUCIIO, O6LHCH$ITB, KaKHMH CBOMCTBaMH OHHU

00amaoT
[TprMeHATH MPaBHUIIO MapalIC/ICIHUIIea IPH CI0KEHUH BEKTOPOB

OHCpI/IpOBaTB MNOHATHUAMUA: ACKAPTOBbI KOOPJAWHATBI B IMPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BECKTOPOB, KOOPAHUHATHEI BCKTOPA,
yYroia MeEXAy BEKTOpaMH, CKaJIApHOC IIPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI

6.17

6.18

6.19

Haxonguts CYMMY BCKTOPOB U IPOU3BCACHHUEC BCKTOpA HA YUCIIO, YI'OJI
MCXKAY BCKTOpaAMH, CKAIIPHOC IPOU3BCACHUC, PACKIIAAbIBATH BEKTOPD
10 IBYM HCKOJIJIMHCAPHBIM BCKTOpaM

3aILaBaTI) IJIOCKOCTb YPABHCHHUEM B HeKapTOBOﬁ CUCTCMEC KOOpAHAT

Pemate mpocreiimne TeOMETpUYECKHE 3aladyd  Ha NPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOI'O METOJa

6.20

6.21

6.22

Pemate 3amaum Ha 10KAa3aTENbCTBO MAaTEMAaTHYECKUX OTHOLICHUH M
HaXO0X/IEHUE T€OMETPUUYECKUX BEIMUMH M0 00pa3liaM WK alropuTMam,
IIPUMEHSAS.  M3BECTHBIE METOABl IPU  PELIEHUU  CTaHJAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

[IpuMeHATH TPOCTEHINNE IPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX
3a1a4

[IpuBOIUTE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOJIE U

JKU3HH, paClIO3HABATE IMTPOABJICHUEC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATh TONy4eHHBIE 3HAHMWS HaA MPAKTHKE: aHAIU3UPOBATh
peanbHbIe CUTYallMd U NPUMEHSTh W3YYEHHBIE IOHATUA B IIPOLECCE
MOMCKA pEUIeHUs] MaTeMaTH4eCKH C(OpPMYIUPOBAHHON MpoOIeMBbl,
MOZCJIMPOBATh PEAJIbHBIE CUTYAl[UU Ha SI3bIKE T€OMETPUH, UCCIIEN0BATh
ITIOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM T€OMETPUUYECKUX IMOHATHN U
TEopeM, amnrapara ajareOpsl, perarb NpaKTHUECKUE 3a/1a4H, CBA3aHHBIC

C HAXO0XACHHUEM I'€COMCTPUICCKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

7.1

7.2

['eomerpus

OCHOBHBIE TOHSTHS CTCPpCOMCTpPHUH. Tqua, npsAMasd, IJIOCKOCTb, IIPOCTPAHCTBO.
IlousTue 00 AKCHMOMAaTHYCCKOM MMOCTPOCHUU CTCPCOMCTPUHU: AKCHOMBI

CTCPpCOMETPUHU U CICACTBUA U3 HUX

B3aumHoe pacmonokeHue TpSMBIX B IPOCTPAHCTBE:  IepeceKaroliuecs,
MapajuledbHbIE M CKpElIMBaromuecs npsMble. [lapamienbHOCTh MPSAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlieNibHble TMpsSMble B IMPOCTPAHCTBE,
MApaAJIENBbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh NPSAMOW U INIOCKOCTH. YTJIBI C
COHANpPABJICHHBIMU CTOPOHAMH, YTOJI MEXJIy MNpPSIMbIMHU B IPOCTPAHCTBE.
[TapannenpHOCTH TJTOCKOCTEM: napasieabHbIe MJIOCKOCTH, CBONCTBA
napajuienbHbIX miockocTed. [Ipocreiime mpocTpaHCTBEHHBIE (GUTYPBHl Ha

IUIOCKOCTHU: TETPadIp, KyO, apauieNenuie/1, TOCTPOCHUE CEUCHHI

7.3

[TepieHAMKYIAPHOCTh MPAMOM M IUIOCKOCTH: NEPNEHIUKYJSIPHBIE TPSAMbIE B
MPOCTPAHCTBE, NPSAMbIC NApajUICIbHbIE W MEPHEHAUKYJSPHbIE K IUIOCKOCTH,
MPU3HAK NEPHNEHIUKYISIPHOCTH TPSMOM M TUIOCKOCTH, TE€OpeMa O MNpAMOM
MEPIIEHAUKYIISAPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YIOJ MEXKIY NPSIMON U
IJIOCKOCTBIO,  JBYIPAHHBIM  YroJl, JMWHEWHBIA yrojd JBYTPAHHOrO  yrJja.
[leprieHAMKYJIAp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSHUE
OT TIPSAMOM 710 TIFIOCKOCTH, TIPOSKITHS (PUTYPHI HA TITOCKOCTH. [leprneHauKyasspHOCTh
IUIOCKOCTEM: MPU3HAK NEPNEHIUKYJSIPHOCTH JIBYX ILIOCKOCTEW. TeopeMa o Tpéx

MEepIEHIUKYIsIpax

7.4

IloHsATHE MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOIOIPDAHHHMKA, BBIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TPaHU U OCHOBAHMSI NMPHU3MBI, IpsMasi ¥ HAKJIOHHAS NPU3MBI, OOKOBasi U
IIOJIHAs [IOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajulejienuIe] U ero coucrea. Ilupamupa: n-yronpHas nupamMuna, TpaHd U
OCHOBaHHUE MUPaMU/JIbl, OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/Ibl, IPaBUIbHASA U

yceuéHHas NupaMujaa. OJIEMEHTbl Mpu3Mbl M nupamuisl. [IpaBuiibHbIE




7.5

7.6

7.7

MHOTI'OTDAaHHUKHU: IMOHATHE MPABWIBHOIO MHOIOIPAHHHUKA, IIPABWIbHAS IpU3Ma U
IIpaBWIbHAsg NUPAaMUJa, IIPaBWIbHAs TPEYTrOJbHAs NUPAMHMIA W IIPABHIIBHBIN
terpa’p, KyO. IIpencraBneHwe O NpPaBMIIBHBIX MHOTOTPAHHUKAX: OKTAdp,

AOACKAdAp U UKOCARJAPYTHUC Ceuenus IIPpU3MbI U ITHPaMU/JIbI

CHMMCTpHH B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIBHO TOYKH, pr[MOI;'I,
IIJIOCKOCTH. ONEeMEHTBI CUMMCTPUU B nupaMujaax, Imapajiiejacnumneaax,

IIpaBUJIbHBIX MHOI'OI'PAHHUKAX

Bbruucienue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lmomans
OOKOBOW TIOBEPXHOCTH W TIOJMHOH IOBEPXHOCTH NPSAMOM MPU3MBI, IUIOMIAIb
OCHOBaHHUH, TeOpeMa 0 OOKOBON MOBEPXHOCTH NMPSAMOM Ipu3Msbl. [ Lomaas 00koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH NPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAIAU

yceuéHHoii nupamubl. [Tonstie 06 06béme. OOBEM TUPaMUIBI, TPU3MBI

HO,I[O6HI>I€ TCJla B IIPOCTPAHCTBE. CooTHoOIICHUS MCXKAY  IUIOIaAAMU

MOBEPXHOCTEH, 00BbEMaMU TOJOOHBIX TEIT

11 KJIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

6

I'eomerpus

6.1

[unuaapudeckass MOBEPXHOCTh, OOpa3yrOIIUE MMJIWHIPUYECKON TMOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBEepXHOCTH. LlunmuHap: ocHoBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yroIas U 0cCh, IIIOMIA b OOKOBOI U MOJIHOMN MOBEPXHOCTH

6.2

6.3

Konnueckasi mOBEpXHOCTh, 0O0pa3yroNIMe KOHUYECKOW IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KOoHyC: OCHOBaHME U BepIIuHA, 00pa3yromias
U OCh, IUIOMAJAh OOKOBOW H TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroniye U BbICOTa, OCHOBaHUS U OOKOBasi MOBEPXHOCTh

Cdepa u map: ueHTp, paanyc, AMaMeTp, IUIOIIa/lb HOBEpXHOCTH cheprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cdepe, MmIomaisb

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha MJIOCKOCTH. PEBBépTKa MUJIMHApPA U KOHYCa

6.5

KoMmOuHammu Ten BpamieHUss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN

0KOJI0 cepsl, cepa, BIUCAHHAS B MHOTOI'PAaHHUK, WX TEJIO BPALLICHUS

6.6

[Tonstne 06 o6béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
NPsIMOYTOJIBHOTO Tapajuienienunena u ciueactBuss u3 He€. OO0bEM IMIMHIpA,

koHyca. O0BEM mapa u miomanb cepol




[MomoOuple Tema B mpocTpaHcTBe. COOTHONIICHHS MEXAY — IUIOMIAIIMU

07 MOBEPXHOCTEH, 00bEMAMHU MTOTO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO W MEPHEHAUKYJSIPHO OCH), CEYEHHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U POXO/SIIEE YEpPE3 BEPILIUHY ), CEUEHUS 11apa
BexTop Ha miockoctu M B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAaHHE BEKTOPOB.
6.9 YMHOkEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. IIpaBwio mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyrosnbHas cucrema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
6.10 [Ipocreiimme 3amaun B KoOpAMHATax. YTrojl MexIy Bekropamu. CkaiasipHoe

IMPON3BCACHUC BCKTOPOB. Breraucnenue YIJIOB MCKAY HNPAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO—BeKTOpHHﬁ MCTO/J IIPU PCHICHUU I'COMCTPHUUICCKUX 3a/lav




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI NPOrPaMMBbI CPeIHero
0011ero oopa3oBaHus

Brnanenue meromaMu OKa3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMeHue (GpopMylIupoBaTh W ONEPUPOBATH MOHATUSMHU: ONpEICIICHHE,
aKcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, JI0KA3aTEIbCTBO,
PaBHOCHWIbHBIE (bOpMyIHPOBKH; IIPUMEHATH UX; yMEHHE
dbopmynrpoBaTh 00paTHOE W TPOTHUBONOJIOKHOE YTBEPKICHHUE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHIYKIIMU; TPOBOIUTH JI0KA3aTeIbHBIC PACCYKICHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTH
paccyXJeHUi; yMEHHE ONepUpoBaTh MOHATUSIMH: MHOXECTBO,
IMIOAMHOKECTBO, OICpaliMy HaJ MHOKCCTBaAMH; YMCHHEC HCIIOJIB30BATh
TEOPETUKO-MHOKECTBEHHBIN ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUH U IIpu pCIICHUHN 3aJia4d, B TOM YUCIIC U3 JPYTIUX
y4eOHBIX TPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBI3HBIN
rpad, nepeBo, LHKJI, Tpad Ha IUJIOCKOCTH; YMEHHE 3aJaBaTh U
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHAMH: HaTypaIbHOE YUCIIO, LEN0E YHCIIO,
CTEIEHb C LIEJIBIM I10Ka3aTeIeEM, KOPEHb HATYPaJIbHOU CTEIIEHU, CTEIIEHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C JIEWCTBUTEIBHBIM
moKaszaTejeM, JorapuM ducia, CHHYC, KOCHMHYC UM TaHI€HC
IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK 10 MOAYJIXO, PAlMOHAIBHOE 4YHCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYpPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN; YMEHHME HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINNA OOLIUIl IeTUTeNh U HauMEHbIee
of1iee KpaTHOE, AITOpUTM EBKIIMAA Npu perieHnH 3a1a4; 3HAKOMCTBO
C pa3IMYHBIMU [O3ULUOHHBIMA CUCTEMaMH CYMCIICHHS; YMEHHE
BBIMOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAKEHUN CO

CTENEeHsMH U JorapudmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX




BBIPAKEHUI; YMEHNE ONEPUPOBATH MOHATUSAMU: IIOCIEA0BATENBHOCTD,
apupmMeTHueckass ~— Iporpeccusi,  IeOMETpHuYecKas  Iporpeccus,
OeckoHEUHO yOBIBAIOIIAsl I€OMETPUYECKast IPOTPECCHs; yMEHHE
3aJaBaTh  IIOCJEIOBaTEIbHOCTH, B TOM YHUCIE€ C IOMOILIbIO
PeKYppeHTHBIX  (OpMyJ;  yYMEHHE  ONEpPHPOBATH  IOHATHIMH:
KOMIUIEKCHOE YMCJIO, CONPSKEHHbIE KOMIUIEKCHBIE YMCIIa, MOAYJb U
apryMEHT KOMILIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas MU anredpanyeckas); yMeTb
MPOU3BOIUTH APUPMETUIECCKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
IPUBOAMTH  NPUMEPBHl  HUCHOJIb30BAaHMUA  KOMIUIEKCHBIX  YHCEl;
ONEpUpPOBaTh MOHATUSAMU: MaTpuua 2X2 u 3x3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: PalMOHAJIbHBIC, UPPALlMOHAJIbHBIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YPaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; YMEHHE OIIEPUpPOBATh
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTpeo0pa3oBaHKe, ypaBHEHNE,
HEPABEHCTBO, CHCTEMa YpaBHEHHH U HEPABEHCTB, PaBHOCWIBHOCTH
YpaBHEHUW, HEPAaBEHCTB W CHUCTEM; yMEHHUE pellaTb ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C MOMOIIBIO PA3IUYHBIX MPUEMOB; PELIATh
YpaBHEHHUsl, HEPABEHCTBA M CHUCTEMBI C NAPAMETPOM; NPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJIsl PELICHUS MaTEMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3IM4HbIX 00JaCTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYyHKIHSA, 4YETHOCTH (YHKLUH,
NEPUOUYHOCTD (DYHKIMH, OTPAaHUYEHHOCTh (PYHKIIMU, MOHOTOHHOCTb
GbyHKIUH, SKCTpeMyM (QYHKIIUH, HauOoJIblllee U HAUMEHbBIIIEe 3HaYCHHS
(GYHKIMM Ha TPOMEXYTKE, HENpepbiBHAS (QYHKLUS, ACHUMIITOTHI
rpaduka ¢GyHKUUM, TepBas W BTOpas NpPOU3BOJAHAS (PyHKUUH,
reoMeTpHUECKUil 1 (pU3MUECKHI CMBICI TPOU3BOAHOM, TepBooOpa3Has,
onpeAeNnéHHbId HMHTErpall; yYMEHHE HaxOJuTh acUMMOTOTHI Tpaduka
(YHKIMK; YMEHUE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, IPOU3BEACHUS,
YaCTHOT'O U KOMIO3UIMHN (YHKIINI, HAXOIUTh ypaBHEHUE KacaTelbHOU
K TpaduKy (QyHKIMU; YMEHHE HaXOIUTh MIPOU3BOIHBIEC 3JIEMEHTAPHBIX
(GyHKUIMH; YMEHHE HCIOJb30BATh IMPOU3BOAHYIO AJIS HCCIEAOBaHMS
(GyHKIMHA, HAXOIUTh HAHOOJBIINE U HAUMEHbIINE 3HAYCHU (YHKLUH;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMAaTUUCCKOT O aHAIN3a,; IPUMCHSATDH MIPOU3BOJAHYIO JJIA HAXOXKICHUSA




HaWJIy4dlllero pPEIICHHUs B IPUKIAIHBIX, B TOM YHCIE COLMAIBHO-
HKOHOMHYECKUX U (PU3MYECKUX 3a]lauax; HaXOAUTh IJIOMIAN U 00BEMBI
¢Gury ¢ nomoIp UHTErpaia; NPUBOAUTH IPUMEPbI MATEMAaTHIYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHU N

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKOUM, oOpaTHas
GbyHKIMA, KOMIO3ULUs QYHKIMN, TUHEHHas (YHKUIUS, KBaIpaTHIHAS
byHknMsa, — panuoHadbHas — (QyHKOUSA, — cTeneHHas  (QyHKIHS,
TpUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
¢GyHKUMH, TOKa3aTenpHass W Jiorapupmuueckas (QYHKLUUHU; yMEHHE
CTpOUTH TpadUKN U3YyYEHHBIX (DYHKIHA, BBIMONHATH IPpeoOpa3oBaHuUs
rpaduKoB (YHKUUH, UCTIOJIB30BAaTh TPaGUKH ISl U3yUEHUS [TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33/7a4 U3 peaJbHOM JKU3HU; BbIpakaTb (hopMyliaMH 3aBHCHUMOCTHU
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIMA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 33/J1a4 ¢ apaMeTpaMu; U300paxarb
Ha KOOPJAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHUH,

HEPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aJla4M Pa3HbIX THUIOB (B TOM YHUCIIE Ha
MPOLIEHTHI, JOJIU U YaCTH, Ha ABMKEHUE, pabOTy, CTOMMOCTh TOBapOB U
YCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPaBJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIEI0BATh IOJIyYEHHOE PELICHUE U
OLICHMBATh MpPaBJONOJOOHOCTh PE3yJbTAaTOB; YMEHUE MOJEIUPOBAThH
peanbHbIe CUTyalud HA SA3BIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpaBHEHHs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJauH,
HCCIEA0BAaTh ITOCTPOEHHBIE MOJENM C HCIIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yIbTaT

YMeHue onepupoBaTh IMOHSATUSMHU: CpeqHee apupMeTHYeCKoe,
MeqraHa, HanOoJIbIllee ¥ HaUMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHUE H3BJICKaTh,
WHTEPIPETUPOBATh MH(OpMAIMIO, TPEACTABICHHYIO B TaOiHIax, Ha
auarpammax, rpadukax, OTpakaroulyro CBONCTBA pealbHBIX MPOIIECCOB
W SIBJICHHWH; TPEACTaBIATh HWH(POPMAIMIO C TOMOIIBIO TaONHIl |
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JIaHHBIE, B TOM 4YHUCJE C

MPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




rpa(bnquKH UCcCiacaoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHON perpeccun

YMeHue onepupoBaTh MOHATUSIMHU: CIYyYalHBIM OMNBIT M Clly4ailHOE
COOBITHE, BEPOSTHOCTH CIIYYalHOTO COOBITHS, YMEHHE BBIUYUCIISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(OpMyJIBI CIOXKEHUS U YMHOXKCHHSI BEPOATHOCTEH, POpMYITy TMOHOM
BepoATHOCTH, ¢opmyiny bepHymin, xomOuHaTOopHble (aKThl U
(GOpMyIIBI; OICHUBATh BEPOATHOCTH PEATBHBIX COOBITHI; yMCHHE
ONEpUPOBATh TMOHATUSIMH: CIydyailHas BeJIMYMHA, pacIpeleleHHe
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4ailHOH BENWYMHBI, (YHKUIUU pachpeiesieHus u
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMEHHE HCHOJb30BaTh CBOWCTBA  HM3yYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCIICOBAHUI; YMEHHE
MPUBOJIUTh TPHUMEPHI MPOSIBICHHUS 3aKOHAa OOJNBINIMX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPHpPOBATh
MOHATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YHCIIO
nepecTaHoBok; OMHOM HpIOTOHA; yMeHHE TPUMEHATH KOMOMHATOPHBIE
(akThl M pacCy X ACHUS IS PEIICHUS 3a/1ay; OIEHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBJISTH BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pE3yJIbTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIMYMHA YyIJA, IUIOCKUM Yyroi,
JIBYI'PAaHHBIA yroJ, TPEXTPaHHBIM YTOJI, CKPEIIUBAKOLIUECS IPSMBIE,
MapaJuIEIbHOCTh U NEPIEHAUKYIIAPHOCTD NPSMBIX U INIOCKOCTEH, YIroil
MEXIy MPSMBIMHU, YTOJI MEXAY NMPSAMON M IUIOCKOCTBIO, YTOJ MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEX]Y IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7ad H3y4YeHHble (DaKThl U TEOPEMbl IIAHUMETPHUH;
YMEHHE OLIEHUBATh pa3Mepbl 0O0BEKTOB OKPY’KAIOIIEr0 MUPA; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IIOMOLIBI0 I€OMETPUYECKUX IMOHATHM U

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb GUrypsl, 00bEM QUTYPHI,
MHOT'OTPaHHHUK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapajiesnenunesn, npusMa, nupamuaa, Gurypa m HOBEPXHOCTh
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BpallleHUs, IUIUHIP, KOHYC, Iap, cdepa, miIomaab cepsl, mIomaab
MOBEPXHOCTU MHUPAMUMbI, MPU3MBI, KOHyCa, IMIMHIpPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO MapajulelICIUAIela, TUpaMUIbl, IIPU3MBbI, [IWIAHIPA,
KOHYCa, 11apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUSI KOHYCA U LIMIMHJPA,
MapaJuleJIbHbIE OCH WM OCHOBAaHHUIO, CEYECHHE Iapa, IIOCKOCTD,
Kacaromasicss ceppl, LUUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
Bpall€HUsl, WX CEYEHUS, B TOM YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEICTB; YMEHHME IPHUMEHSATh CBOWCTBA TIE€OMETPUYECKUX (uryp,
CaMOCTOSITENILHO (POPMYIUPOBATH OMpEAeNeHUsT U3y4aeMbIX (uryp,
BBIIBUTAaTh TUIOTE3bl O CBOMCTBAX U IPU3HAKAX T'€OMETPUUYECKUX
¢uryp, OOOCHOBBIBaTH WM OINPOBEpPraTb HX; yMEHHUE MPOBOIUTH
kinaccuukanuioo (GUryp TO pa3MYHBIM TPU3HAKAM, BBIIOIHATH

HeO6XOI[I/IMBIC JAOITIOJIHUTCIIbHBIC ITOCTPOCHHA

YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B TIPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OMs, MOAOOHBIE (UTYPBI, YMEHHUE
pacro3HaBaTh paBHbIC U TOJIOOHBIE (PUTYPHI, B TOM YUCIIE B TIPHPOJIC,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUUECKHUE OTHOIICHHUS
MPU PEUICHUM 33Ja4; HAXOJIUTh T€OMETPHYCCKHE BEITUYHMHBI (IJTMHA,
yroJ, MIolmaab, 00bEM) MPU PEIICHUU 3aJad M3 IPYTHX Y4eOHBIX
MPEIMETOB U M3 PEATbHOMN KU3HH, YMEHUE BBIYUCIIATH TEOMETPUICCKUE
BEJTMYUHBI (JTMHA, YTOJ, IMJIOMAAb, 00bEM, IIIONIAAb MOBEPXHOCTH),
WCTIOJNIb3YsT M3Y4YeHHBIC (DOPMYIIBI U METOMIBI, B TOM YHCIIEC: IDIOIIA]Ih
MOBEPXHOCTH MHPAMHU/IBI, IPU3MBI, KOHYCa, IMIIMHAPA, TUIOIMAAb Chephl;
00BEM Ky0a, IPSIMOYTOIBHOTO MapalyIeNienuIea, MUPaMHUIbl, TPU3MBI,
WIMHIpPA, KOHyCa, IIapa; YMEHHE HaXOAWUTh OTHOIICHHE OOBEMOB

o1I00HBIX GUryp
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YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAs — cHUCTEMa
KOOpJUHAT, BEKTOpP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPA HA YHUCIIO, Pa3Io’KEHUE BEKTOpaA IO
0a3ucy, CKaJsIpHOE MPOM3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOJ
MEXJIy  BEKTOpaMHM; yMEHHME  MHCIONb30BaTb  BEKTOPHBIA U
KOOpJAMHATHBIA METOA Ui PELIEHUS] F€OMETPUUYECKHUX 3aJad M 3a1ad

JIPYTUX Y4EOHBIX MMPEIMETOB
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YMeHue BbIOMpaTh NOAXOMALIMM METOA s peLIeHHs 3ajay;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YyYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MpPOIECCOB M SBJICHUI; YMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTHUYECKUX OTKPBITHM POCCUMCKOM UM MHUPOBOH

MaTeMaTH4YeCKOM HAayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D
ITO MATEMATUKE

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

Kon
1 Hucna u BIYUCICHUS
1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI
1o Pammonanbupie  uymcna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, TPOLEHTHI,
' OeCKOHEeUHbIE IEPUOIUUECKUE IpoOH
13 Apudmernueckuil KopeHb HaTypanbHOM creneHu. JleHcTBUs ¢ apupMeTHIeCKUMHU
' KOPHSIMH HaTypajJbHOU CTEIIEHU
14 Crenenp c¢ wnenbiM mnokaszareneM. CrTeneHb € palMOHAJIBHBIM IOKAa3aTeIeM.
' CaoiicTBa cTeneHu
s CuHyC, KOCHMHYC W TaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YMCIIOBOI'O apryMEeHTa
1.6 Jlorapudm umcna. JlecaTUUHbIE U HATYpaJIbHbIE JTOrapH(pMbI
JlelicTBUTENnbHBIE 4YKCTa. ApUMETHUECKHE OIepalud C JAeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnkE€HHbIe BBIYUCIIEHNUS, TPaBUIIa OKPYTJIEHMs], MPUKHUIKA U OLIEHKa
pe3yibTaTa BEIYMCICHUN
1.8 ITpeoOpa3oBanue BoIpaXKeHUH
1.9 KomriekcHele yncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 [enble u 1poOGHO-pallOHANIbHBIE YPAaBHEHUS
2.2 HppanmonaibHble ypaBHEHUS
2.3 TpuronomeTpuyeckue ypaBHEHHU
2.4 [TokazarenbHble U IoTapuPMUUECKIE YPABHEHUS
2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUECKUE HEPABEHCTBA
2.8 TpuronomeTpuuecKke HEPaBeHCTBA
2.9 CucreMspl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI




3 OyHKIUH U TpapuKH
11 @Oyukius, crnocodsl 3axanus ¢yHkiuu. ['padux ¢yHkumu. Bzaumuo oOparHbie
' ¢yukuun. YétHele n Heu€éTHble QyHKIMHU. [lepuoanueckue pyHkuun
OOnacte ompenesleHuss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hynum @yHkuum.
32 [IpoMexxyTKH  3HAKOIMOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHUH.
' Maxkcumymbl 1 MUHMMYyMbl GyHKuMU. HaunGonpliee ¥ HauMeHblee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
33 Crenennas ¢yHKUMs C HaTypaJbHBIM M LEJIBIM MoKazareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduK KOpHs /-0l CTENICHH
34 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKIMH, KX CBOHCTBA U TpaduKH
16 Toukm paspeiBa. AcumnToTsl TpadukoB (yHkmuii. CoiicTBa  (QyHKIHIA,
' HENpepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS OCIEI0BATEIbHOCTEN
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmyiia ClI0KHBIX IPOLIEHTOB
4 Havana maTremaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pyHkuuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIUH
[IpumeHeHne NpPoOM3BOJHON K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMeHbIIEro 3Ha4yeHus (PyHKIUN Ha
OTpe3Ke
4.3 [IepBoobpaznas. MuTerpan
5 MHOXeCTBa U JIOTHKA
5.1 MHoO)kecTBO, Onepaly HaJ MHOXKecTBaMu. [{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHoOrorpaHHuK"
7.4 Tena u MOBEPXHOCTH BpPAILICHUS




7.5

KOOpI[I/IHaTBI 1 BCKTOPLIL







