


MNOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma yueOHoro Kypca «I'eometpus» it oOydaromuxcs 10 —
11 kmaccoB paspaboraHa Ha ocHoBe DenepalibHOTO TOCYJAPCTBEHHOIO
o0pa30BaTeNpHOrO CTaHAApTa CpedHero oomero oOpa3oBaHus, € YYETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, NPEIBABISIEMBIX K MaTeMaTUYECKOMY
00pa30BaHMIO, U TPATUIMA POCCUHCKOTO OOpa3oBanus. Peanmmzaiusi mporpammbl
o0ecrieunBaeT OBJAJACHUE KIHOUEBBIMU KOMIIETEHIIUSIMHU, COCTABIISIOIIUMU OCHOBY
JUIS ~ CaMOpa3BUTHA W HENPEPHIBHOTO  00pa3oBaHUs,  LIEJOCTHOCTH
OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M IIO3HABATEIBHOTO PA3BUTHUS JIMYHOCTHU
O0yJaroITIXCsl.

HEJU U3YYEHUSA YYHEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEAHEro oOIIEero
oOpa3oBaHMsl OOYCJIOBJIEHA MPAKTUUYECKONW 3HAYUMOCTBIO METANpPEAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUSI F€OMETPUH B HAIPaBICHUU JIUMYHOCTHOTO
pa3BuUTHs OOy4armuxcs, (OopMHpPOBaHUSA (YHKIMOHAIBHON MaTeMaTH4YeCKON
TPaMOTHOCTH, U3YYCHHUS JAPYTUX y4eOHBIX AUCIMILTNH. PasButue y oOyuaronmxcs
MPAaBIJIBHBIX TMPEJICTABICHUNA O CYIIHOCTH M TPOHCXOXKICHHUH T€OMETPUYECKHIX
abcTpakiuii, COOTHOUIEHUH pPEaJbHOTO M HACAIBHOT0, XapakKTepe OTPaKEHUs
MaTeMaTHUYECKON HayKOU SIBJICHUM U IPOLIECCOB PEAJILHOTO MUPA, MECTE FTEOMETPHUU
B CUCTEME HayK U POJIM MaTeMaTHYECKOTO MOJICTMPOBAHUS B HAYYHOM MMO3HAHUU H
B [IPaKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAILLIUXCS, &
TaK)K€ KayeCTB MBILIUICHHUS, HEOOXOIUMBIX Ul aJanTallii B COBPEMEHHOM
o011ecTBe.

['eomeTpus sBisiercs OOHUM U3 0a30BbIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmiero oOpa3oBaHUs, TaK Kak oOOeCleYMBaeT BO3MOXHOCTh H3Y4YEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MbllUIeHHE, (opMUpPyEeMOe MpU HU3YYEHUU OOydarouuMucs
MOHSITUWHBIX OCHOB TEOMETPHUH U MOCTPOCHHUH LIETIOYKH JIOTUYECKUX YTBEPKIACHUI
B XOJE pEIICHUS T'eOMETPUUYECKUX 3a]ad, YMEHHE BBIIBUraTb U OIPOBEPrarh
TUIIOTE3bl HETOCPEICTBEHHO HCIIOJIb3YIOTCA IMPH PEUICHUM 3a/lady €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHHe OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JAcTsIX AESITeNbHOCTH uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIMaIbHOrO ObITHS, (opma
OTPaXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO IMO3HAHUS U aKTUBHOTO
npeoOpazoBanus  AeiicTBuTenbHOCTH.  OmepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEAMHSET pa3HbIe BUIBI YU€OHOM U TPYIOBOU AEATEILHOCTH, SBIISIETCS



OJHUM U3 TPO(ECCHOHATBPHO BAXKHBIX KAayecTB, MOITOMY akKTyajbHa 3ajaua
dopMupoBaHUs y  OOYyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBUAHOCTH OOpa3HOrO MBIIUIEHUS] — CYIIECTBEHHOI'O KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl yueOHOro kypca «['eomerpus» Ha 06a3zoBOM
ypoBHE O0OyueHusi — 0011e00pa30BaTEIbHOE M OOLIEKYJIbTYPHOE pa3BUTHE
oOyuaroluxcs yepe3 ooecrneueHue BO3MOKHOCTH MTPHUOOPETEHUS 1 UCTIOIb30BAHUS
CUCTEeMAaTUYECKUX TIEOMETPHUYECKHX 3HAaHUW W  JCWCTBUH, CHEIM(PHUUHBIX
T€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO  MPOJOJDKEHUS  00pa3oBaHUS IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKIIAIHBIM UCIIOJIb30BAHUEM F€OMETPHH.

[IporpaMmMa 1o reomeTpuud Ha 0a30BOM YypOBHE IpeAHA3HAu€Ha JUIs
00yJaromuXcsi CPEAHEN IIKOJIbI, HE UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYyAHCHUN
Ha YpOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum oOpa3zoM, oOydaromiyecs: Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MaTEMAaTHUYECKUE YMEHMUS, CBSI3aHHBIE CO
celM(PUKON reoOMETpUU U HEOOXOAUMBIE IS JKU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oH1 UMEIOT BO3MOKHOCTh U3yUYUTh T€OMETPHUIO OoJiee Tiy0oKo, eciu
B JAJbHEUIIEM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUYECKHX 3HAHHUSIX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmxeHre Lead OCBOCHHUS MpPOrpaMMbl OOECHEUMBAETCS PELICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpHOpUTETHBIMU 3aJadyaMM OCBOEHHMS  Kypca
«["eomerpum» B 10—11 kimaccax sBISIOTCS:

e (opMHpOBaHHE TMpPEICTAaBICHUS O TEOMETPUU KaK YacTh MHUPOBOI

KYJIBTYpPbI U OCO3HaHHUE €€ B3aMOCBS3HU C OKPYXKAIOLUIIM MUPOM;

e (opMmupoBaHHE MPEICTABICHHS O MHOTOTPAHHUKAX U TeJlaX BPAIICHUS KaK
O BaXXHEMIIMX MaTeMaTHYEeCKUX MOJEINSX, MO3BOJSIOUIMX OINUCHIBaTh U
U3y4daTh pa3HbIC SBJICHUS OKPYKAIOLIEro MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha YEpPTEekKax, MOJEIIAX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U T€JIa BPAIICHHUS;

e OBJIAJICHUE METOJAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBaHME YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPAIICHHUS U UX OCHOBHBIMHU CBOICTBaMH;

e OBJAJCHUE  QJITOPUTMAMH  PEHICHUS  OCHOBHBIX  THIIOB  3ajad;
dbopMupoBaHHE yMEHHS TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHbIC
pacCcykJIeHUs B XOJ€ PEUICHHUs CTEPEOMETPUYECKUX 3aJad U 3aJad C
IPAKTUUECKUM COJIEP)KaHUEM;

e Pa3BUTHE MHTEIJUIEKTYaAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUarOIIMNXCA,
MO03HABATEIbHON aKTHBHOCTH, MCCIIEIOBATENBCKIX YMEHUNA, KPUTHUYHOCTU
MBILIUICHUS;



e (opmupoBaHue PyHKIMOHAIBHONU IPAMOTHOCTH, PEIEBAHTHON r€OMETPUH:
YMEHHE Pacrlo3HaBaTh MPOSABICHUS T€OMETPUUECKUX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEN B pEajbHBIX XKU3HEHHBIX CUTYyalUsAX U MpPU U3YUYECHUU
JIpPYrUX  Y4eOHBIX  NPEIMETOB, TMPOSBICHHS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (POpMYIHPOBATh WX HA SI3bIKE TEOMETPUU U CO3/aBaTh
F€OMETPUYECKHE MOJEIH, IPUMEHSITh OCBOCHHBI TI'E€OMETPUUYECKHIA
anmapar Uil pelIeHus MIPaKTUKO-OPHUEHTHPOBAHHBIX 3ajad4,
MHTEPIIPETUPOBATH U OLICHUBATH ITOJYYECHHBIC PE3YIIbTATHI.

OTnMYUTENHFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIIOUEHHUE B KypC
CTEPEOMETPHUU B HAYAJIE €T0 U3YUYEHHUS 3a1a4, PEIIaeMbIX HA YPOBHE HHTYUTUBHOIO
MO3HAHUS, U OINpeAeNIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIUPYET NPOTEKAHNE MHTYUTUBHBIX MPOIIECCOB, MOTUBHUPYET K AAJIbHEUILIEMY
W3YUYEHHUIO IIPEAMETA.

[Tpennourenue oTAAETCA HATISAAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKUE 3HAHMS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHME MNPOCTPAHCTBEHHBIX IPEIACTABICHUMN Y
y4aIuXxcs B Kypce CTEPEOMETPHUH IPOBOAUTCS 3a CUET PEIICHUS 3a/1a4 HA CO3JaHue
IPOCTPAHCTBEHHBIX 00pa30B M 3aJad Ha ONEpPUPOBAHHE MPOCTPAHCTBEHHBIMU
obopazamu. Co3nanue oOpa3za NPOBOAUTCA C ONOPOM Ha HAIVSAHOCTb, a
OlepupoBaHUE 00pa3o0M — B YCIIOBUSX OTBJICUEHHUS OT HATJSIHOCTH, MBICIEHHOIO
M3MEHEHHUS €T0 UCXOAHOTO COIEP/KAHMUS.

OcHoBHBIE cojniepkaTenbHble TuHUU Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsmble U IIJIOCKOCTH B IPOCTPAHCTBE», « Teia BpaleHus»,
«BeKTOpbI 1 KOOpAWHATHI B IPOCTPAHCTBE». DOPMUPOBAHHE JIOTHUECKUX YMEHUMN
pacnpezensercss He TOJIBKO M0 COAepKaTeIbHbIM JIUHHUIM, HO U [0 TOJjaM 00y4eHHUSI
Ha YpOBHE CpPEeIHEro 0011Iero 00pa3oBaHuUs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yjbTaTaM
OCBOCHHUS paboueil MNporpaMmbl, pachpeieia€HHbBIM 10 rojamM oOOy4eHus,
CTPYKTYpUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJE€HHE T'€OMETPUUYECKUMHU
NOHATUSAMHU W HaBBIKAMHM OCYLIECTBIISUIOCH MTOCJIEN0BATEIBHO M MOCTYNATENBHO, C
COOJII0JIEHUEM NPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B
OOLIyI0 CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN OOyYarolIUXcsl, pacliupss U
yrayOnsis e€, o0pasysi MpOUYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTcs 2 yaca B HeAenro B 10 kimacce u 1 yac B
Hezaenio B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTUYECKOM MOCTPOCHHH CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHHWE TMpAMBIX B TNPOCTPAHCTBE: MEPECEKAIOIINECH,
napajulelibHble M CKpelmmBarommecs mnpsmelie. [lapamiensHOCTh MOpSMBIX U
IJIOCKOCTEW B NPOCTPAHCTBE: NApPAJUICIbHBIE MPSIMbIE B  IIPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MPAMBIX; MNAPALIEIBHOCTh NMPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIPaBJICHHBIMU CTOPOHAMH; YroJd MEXAYy NpsIMbBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: MapalljIebHbIE INIOCKOCTH; CBOMCTBA MAPAJIIEIbHBIX
miockocte. IIpocreitme npocTpaHCTBEHHbIE (GUTYPBI HA TIOCKOCTH: TETPadp,
KyO, MmapasuiesienuIe]; HOCTPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh MPSIMOM M TJIOCKOCTH: TIEPIICHIUKYJISIPHBIC MPSMbIC B
MPOCTPAHCTBE, TMPSAMBIE MapauIeIbHbICE W TEPHEHAUKYJIAPHBIE K IJIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMO
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YrOJI MEXAY NpPsIMON U
IJIOCKOCThIO;  ABYTPAaHHBIA  yroJl, JIMHEHHBIA YroJ JBYIPaHHOTO  yria.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE OT
npsSIMOM 10 TIJIOCKOCTH, MPOEKIUs (PUTYphl HA MIOCKOCTh. [lepreHIuKyIsipHOCTh
IJIOCKOCTEN: MPU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEU. Teopema o TpEX
NepHIeHANKYIISIpax.

MHororpaHHuKHU

[ToHaTHE MHOTOTPAHHHKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAHHHUKA, BBIMTYKJIbIC U
HEBBINYKJIBIE MHOTOTPAHHUKHU; Pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
pU3Ma; TPAaHU U OCHOBAHUS MPU3MBI, TIPsIMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MOJIHAas MTOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuleJienunes; U ero coucrsa. llupammpma: N-yroiapHas nupamuia, TPaHU H
OCHOBaHHUE MUPAMUJIbI; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMUJIbI; PABUIbLHAS U
ycedéHHass nupamMuga. OJIEMEHTbl TMpu3Mbl U nupamuabl. [IpaBuibHBIC
MHOTOTPAHHHUKU: MOHATHE MPAaBUIBHOIO MHOTOTPAHHMKA; MpaBUJIbHAS MpHU3Ma U
NpaBWIbHAs MUpPAMHIA; NpPaBUJIbHAS TpPEYrojibHas NHpaMuAa U MPABHIbHBIN
teTpasdap; KyO. IlpeacraBieHre O TMNpPaBUIbHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MHPSIMOM,
IJIOCKOCTHU. DJIEMEHThI CHMMETPHH B MUPAMUJIAX, Mapajuiesienuneaax, NpaBuiIbHbIX
MHOTOTPaHHUKAX.



Bbruncienne 31eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa H, VYIJbl.
[Inomans OOKOBOW TMOBEPXHOCTH U TMOJIHOM TMOBEPXHOCTH MPSMON MPU3MBI,
IUIOIIAIb OCHOBAHUH, TeOpeMa 0 OOKOBOM MMOBEPXHOCTH NpsAMOil pu3Mmsl. [Tnomane
OOKOBOIl MOBEPXHOCTH M TMOBEPXHOCTH MPABUIBHOW MUpaMHJbl, TeEOpemMa O
wiomaan yceu€Huou nupamupsl. [lorstre 06 06béMe. O0bEM MUpamMuIbl, TPU3MBI.
[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXKAY IUIONIAASIMHU
NOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

11 KUIIACC

Tena Bpalenust

[Munuaapryeckast IIOBEPXHOCTB, oOpa3yrolue HWIMHAPUYECKON
IIOBEPXHOCTH, OCh IIWIMHJIPUYECKOM IOBEpXHOCTU. [lWnmMHIp: OCHOBaHHA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TMOJHOMN
MIOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolue KOHMYECKOH MOBEPXHOCTH, OCh U
BEpILMHA KOHNYECKOW MoBepXHOCTH. KOHYC: OCHOBaHME UM BeplMHa, o0pa3yromas
1 OCb; TIJIOIIIAIb OOKOBOM M MTOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolne
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTD.

Cdepa u map: UeHTp, paauyc, AMAMETP; IUIOMIA[b MOBEPXHOCTH CQEPBHIL.
B3aumnoe pacrnonoxenue cepsl U IIIOCKOCTH; KacaTeNbHas MIOCKOCTh K cepe;
10 b ChEpHI.

N300paxeHue Ten BpallleHus Ha III0CKOCTH. Pa3BépTka HMIMHIpA U KOHYCA.

KoMOuHanuu e BpallieHusi ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMIMCAHHBIN
okoJio cepsl; cepa, BUCaHHAS B MHOTOTPAHHUK, UJIU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 00 00béMeE
OpsIMOYTOJIBHOTO TMapajiienienuneaa M ciuenctsus u3 He€. OO0bEM HUIMHApA,
koHyca. O0BEM 11apa u miIomab chepsl.

[logoGubpie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOLAAIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenus Mz pa (MapauieabHO U NePIEeHIMKYIISIPHO OCH), CEUeHHS KOHYyCa
(mapasieslbHOE OCHOBAHMIO M IPOXOIAIIEE YEPE3 BEPIINHY ), CEUYEHUS Iapa.

BeKTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B MPOCTpaHCTBE. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa HA YUCIO. Pa3iioxkeHne BEKTOpa M0 TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno mapamienenunena. Pemenwe 3agad, CBS3aHHBIX €
IIPUMEHECHUEM IIpaBUJl JCUCTBUM C BekropaMu. [IpsamoyrosbHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunarel BekTopa. Ilpocteifmme 3amaun B
KOOpJMHATax. YTrosl Mexay BekTopaMu. CKalsipHOE NpPOU3BEACHUE BEKTOPOB.



Brruncienne yrioB MEXAy NPSAMBIMHU U IUIOCKOCTAMA. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUH T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOrpaMMbl Y4eOHOro IperMera
«MareMaTnka» XapakTepU3yrTCs:

I'pa:xknanckoe BocmuTaHmue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIE€Ha pPOCCHUHCKOro OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U TP.), YMEHUEM
B3aMMOJICUCTBOBATh C COLMAJIbHBIMH HWHCTUTYTAMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIUTAHME:

c(OPMUPOBAHHOCTHIO POCCUMCKON IPaXKAAHCKOW NIEHTUYHOCTHU, YBAKEHUS K
IIPOIJIOMY U HACTOAIIEMY POCCHMCKON MaTEMAaTUKH, [IECHHOCTHBIM OTHOLIEHHUEM K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTHKOB U POCCUIICKON MAaTeMAaTHYECKOW IIKOJIBI,
K HCIOJb30BAHUIO 3THX JOCTWKEHUW B JIPYrMX HayKaX, TEXHOJOTHUAX, cdepax
DKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HApOJa;
c()OPMHPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, O3TUYECKOIO  IOBEJICHUS,
CBS3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HAYKHU U JeATEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JINYHOTO BKJIaJ|a B IOCTPOEHUE YCTOWYMBOTO OyIyILETO.

JcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MUPY, BKJIIOYas ACTETHUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 33/1a4, PEIICHU, pacCyKIECHUI; BOCHIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

PDuznyeckoe BOCIMTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHSI TMPUMEHATH MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 3J0poBOro u 6€30macHOro o0pasa KHU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBbBIO (37I0pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN U
OTJIbIXa, peryJiapHas puznueckas akTUBHOCTS); (PU3UUECKOTO COBEPIIICHCTBOBAHUSI,
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHOM E€ATEIBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TpPYyAY, OCO3HAHHWEM IIEHHOCTH TPYAOJIO0US; MHTEPECOM K
pa3nuuHbiM  chepam  MPO(PECCHOHAIBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE >KMU3HEHHBIC ILJIAHBI;
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTreMaTH4eckoMy oOpa3oBaHHUIO U



caMOO0Opa30BaHUIO Ha MPOTSHKEHUU BCEU JKW3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

IKOJIOrHYEeCKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKOM KYJIbTYphl, MOHUMAHUEM BIUSHUS
COLIMAJIbHO-?PKOHOMHUYECKHX TPOIECCOB HA COCTOSIHUE MPUPOJHOM U COLIMATILHOMN
CpeIbl, OCO3HaHWEeM TJ00aJbHOrO  XapakTepa HSKOJOTHYECKHX MpoOieMm;
OpUEHTalUuell Ha MPUMEHEHHE MATeMAaTHYECKHX 3HAHMM ISl pelieHus 3a1ad B
00JIaCTH OKPY’KaIOIIEeH Cpebl, INTAHUPOBAHUS MOCTYIIKOB M OIIEHKU UX BO3MOMHBIX
MOCJIE/ICTBUMN ISl OKPY>KAIOIIEH Cpeibl.

LleHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Pa3BUTHUS HAyKM M  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYeCKOM HayKd Kak c¢epbl 4YeTOBEYECKON MIesTENbHOCTH, 3TaloB €€
pPa3BUTUS ¥ 3HAYUMOCTH JUIS Pa3BUTHUS I[UBUJIM3ALUU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTUYeCKOM KYJIbTYpOH KakK CpeJCTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYI0 M HCCIIEIOBATENbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJabTaThl OCBOCHHS MPOTpaMMbl y4eOHOro MpeaMmeTa
«MaremaTtuka XapaKTepU3yHOTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vuueepcanvnvie  noznasamenvHvlie  Oeticmeus, — 00ecnevUBAIOM
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 O0OYUAIOUUXCS  (0CB8OEHUe
Memo008  NO3HAHUS — OKPYHCAIOW,e20  Mupa,  NpUMEHeHUue  JI02UYECKUX,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble Joruyeckue AeicTBUA:

e BBIABISITh U XapaKTEPHU30BaTh CYIIECCTBCHHBIC MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXKIY TMOHATUAMH; (OPMYIUPOBATH
OTpECICHUS  TOHATWH; YCTAHABIIMBATh CYIICCTBEHHBIA  TPU3HAK
KJ1accu(UKaluy, OCHOBaHMS JUIsi OOOOUIEHUSI M CpPAaBHEHMS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U M
npoTuBopeurss B (akTax, MAHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX,
npeaiaraTh KpUTEPUH TSI BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUHIA;

e JeJaTh BBIBOJBI C HWCIIOJH30BAHWEM 3aKOHOB JIOTHKHU, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;



* TPOBOAWTH CaMOCTOSITENIbHO ~ JIOKA3aTeIbCTBA  MaTEMaTUYECKUX
yTBEpXKACHUM (TpsMble W OT MPOTUBHOIO), BHICTPAWBaTh apryMEHTAIHIO,
OPUBOJUTH TPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KIIEHUS U BBIBOJIBI;

*BBIOMpATh CHOCO0 pemeHus: ydeOHOM 3amaud (CpaBHHUBATH HECKOJIBKO
BApUaHTOB pELICHMA, BBHIOMpaTh Hambolee TMOAXOMANMHA C  Yy4&TOM
CaMOCTOSITENIHO BBIJICTICHHBIX KPUTEPUEB).

bazoBele uccienoBaTenbCKue 1EHCTBUSL:

* HCHOJB30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BONPOCHL, (UKCHUPYIOIIME MPOTHBOpPEUHE, MpodiIemMy,

yCTaHaBJIMBaTh  MCKOMOE W  JaHHoe,  (opMupoBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3ULINIO0, MHEHHUE;
* IPOBOAUTH CaMOCTOSITEIIBHO CILIAaHUPOBAHHBIN JKCIIEPUMEHT,

UCCJIEIOBAHUE 110 YCTAHOBJIICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro oOheKTa,
SBJICHHSI, TIPOIIECCA, BBIABJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMH, TTPOIIECCaMU;

*  CaMOCTOSITENIbHO (OPMYIUPOBATH 0OOOIICHUS U BBIBOJIBI IO pe3yjIbTaTam
MPOBENEHHOTO HAOMIOACHUS, WCCIEIOBAaHUS, OILIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

* TPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCA, a TAKXKE BBIJIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Paborta ¢ nundopmariuei:

* BBISABJISITH HePUITUTHI HH(DOPMAITUH, TaHHBIX, HEOOXOIUMBIX IS
OTBETa Ha BOIIPOC U ISl pEIICHUS 3a/1a4u;

* BBIOMpaTh HHGOPMAIIMIO U3 UCTOYHUKOB PA3TMYHBIX TUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAIIUIO PA3INIHBIX
BUJIOB U ()OPM TIPECTABICHUS;

* CTPYKTYpHUPOBATh HH(OPMAITHIO, TIPEICTABIIATH €€ B Pa3IMUHBIX
dbopmax, WILTIOCTPUPOBATH TpadhUIECKH;

* OIIEHUBATh HAJIEKHOCTH MH(POPMAIIUU 110 CAMOCTOATEIHHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.

2)  YHuBepcaJbHbIC KOMMYHHUKATHBHBIC JNEUCTBUS, 00ECTICUNBAIOT
c(hOpPMHPOBAHHOCTH COIMAIIBHBIX HABBIKOB O0yUYarOIIHXCA.

OO6mmenue:

. BOCIIPUHUMATH U ()OPMYITHPOBATH CYKJICHHS B COOTBETCTBHH C YCIOBUSIMU U
IEIAMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U
MMMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS



JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;
IPOBOIUTH CaMOCTOSITEIIEHO JI0KA3aTeILCTBA MaTEeMaTHIECKUX
YTBEPKICHUM (TMPSMBIE U OT MPOTHUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

BBHIOMpATh CIOCOO pelIeHusT y4eOHOM 3amaud (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWbOOIee TMOAXOMANIMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciaenoBarebCKUue J1eHCTBUA:

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT IMO3HAHMS;
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIME NPOTUBOpEUnE, MpodIeMy,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (OpMHUpPOBaTH  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

IIPOBOJUTH CaMOCTOSITEJIBHO CIUTAHUPOBAaHHBIN DKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4YeCKOTO
OOBEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTAMH, SBJICHUSIMH, IPOIIECCAMU;

CaMOCTOSITENILHO (hOPMYJIUPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOMIONEHUS, UCCIEJOBAHMsI, OLEHUBATh JIOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE NPOLECCA, a TAKXKE BBIJBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora c undgopmanmueii:

BBISIBIIATH Ne(UIUTH HHPOPMAIINH, TAHHBIX, HEOOXOAMMBIX JJI OTBETA Ha
BOIPOC U JJISI pEIICHUS 3a]1a4H;

BEIOMpATh  WHGOPMAIMI0 W3  HCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh W MHTEPIPETHPOBATH WH(OpPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CTPYKTYpPHPOBaTh HHPOPMAIIUIO, MPEACTABIATH €€ B pa3IMUHbIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHHBATh HaAEKHOCTD uHbopmaIu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.



ITPEAMETHBIE PE3YJIbTATDBI
10 KIIACC

OnepupoBaTh NOHATUAMU: TOUKA, IPSIMAas, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEICTBHUS W3 HHUX IPU PEIICHUU
reOMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATUSIMU: MAPALIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pACIIOIOKEHHE NPAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYTPaHHBIMA yroj, TPaHU JABYTPAHHOTO YIJa,
pedpo IBYrpaHHOrO yrIja; JUHEMHBIA yrojl ABYTPAHHOIO yrija; rpaaycHas mepa
JBYTPAHHOTO yIJa.

OnepupoBarh MOHATUSAMU: MHOTOIPAHHHMK, BBIMYKJIBIA M  HEBBITYKJIBINI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (IMpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenunes, Ky0).

KnaccupumupoBate ~ MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kiaccuukauuy  (BBITYKJIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, NPaBUJIbHBIC
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, NTapajlIeICIUIEebl).

OnepupoBaTh MOHATUSAMHU: CEKYILasl MNIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

CtpouTh CEYeHHSI MHOTOIPaHHUKOB METOJIOM CJIEA0B, BBIIIOIHATH (BBIHOCHBIE)
IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYp: BUA CBEpPXY, COOKY,
CHU3Y.

Pemmarp 3a71aun Ha HaXOKJECHUE T€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKHM [JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmarp 3a71aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEIMYUH MO 00pas3iam Win
QITOpUTMaM, NPUMEHSSI W3BECTHbIE AHAMTUYECKHE METOJbl MPH PELICHUU
CTaHJAPTHBIX MaTeMaTHYEeCKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boeruncnsate 00bEMBI U MJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma,
NUpaMU/Ia) C TPUMEHEHHEM (POPMYJT; BBIYUCIISATH COOTHOIICHUS! MEXKAY IO IMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX MHOTOI'PAHHUKOB.



OmnepupoBaTh MOHATHUSMHU: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBaTh W HUHTEPHPETHPOBATH HHGPOPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTAaBICHHYIO Ha YepTexax U
PHCYHKaX.

[TpumensTh reomeTpruecKue (HakThl I PEHICHUS CTEPEOMETPUYECKHUX 3a/1aY,
MPENOoJIararolIuX HECKOJIBKO I1aroB PEIICHUs, €CITU YCIOBUS IPUMEHEHHS 3a/1aHbI
B SIBHOH (opme.

[lpuMeHsTH TpOCTEWIINE NPOTPaMMHBIE CPEACTBA UM AJIEKTPOHHO-
KOMMYHUKAIIIOHHBIE CHCTEMBI IIPU PEUICHUN CTEPEOMETPUIECKUX 3a/1a4.

[lpuBOANTE TpHUMEPHl MAaTEMATUYECKHX 3aKOHOMEPHOCTEH B MpPUPOAE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MOJNyYeHHbIE 3HAHUS Ha TMPAKTUKE: aHaJIM3UPOBATH pEallbHBIC
CUTyalldd W TIPUMEHATHh HM3yUYEHHBIE TOHATHUA B TMPOIECCE TOWCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHPOBAaHHONW MPOOJIEMbI, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha S3bIKE€ T'EOMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIN C
UCTIOJIb30BaHUEM T€OMETPUUECKUX TOHATHI U TEOpeM, anmapara aireopsl; pemarb
PAKTHYECKHE 3a/1a4M, CBI3aHHBIC C HAXOXKJCHIUEM I€OMETPHUIECKHUX BEIHUNH.

11 KJIACC

OnepupoBaTh MOHATHSAMH: [WJIWHIPUYECKAs TOBEPXHOCTb, 0OO0Opa3yroIIHe
UJIMHAPUYECKON MMOBEPXHOCTH; IIMIIMH]IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yrolne
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map).

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacrojiokeHue chepol U TIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CeTMEHTA; IIApOBOW CJIOW, OCHOBAaHHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruucisate  00BEMBI M MJIOMIAAXM  TIOBEPXHOCTEH  Tel  BpalieHus,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.

OnepupoBaTh NOHATUIMHU: MHOTOT'PAHHHK, BIUCAHHBINA B c(hepy 1 ONMMCAHHBIN
okoJ10 cepsl; cepa, BMCaHHAST B MHOTOTPAHHUK WUJTU TEJI0 BpaIllCHUSI.

BBIYUCIISITE COOTHOMICHHSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMH
OAOOHBIX TEII.

N300pakath u3ydaemple (QUTypbl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YePTEKHBIX MHCTPYMECHTOB.

BEITIOTHSTE (BBIHOCHBIC) IIJIOCKHE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbBIBATH HMH(POpPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTEXax U
pUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B TPOCTPAHCTBE.

BBITTONHATE  JEHCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0BACHATh, KAKUMU CBOMCTBAMH OHU 00J11aI0T.

[IpuMeHATh NpaBUIIO MapajlIeICIUIEa.

OnepupoBaTh NOHATUAMU: JT€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOpaMH, CKaJSIPHOE TIPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAaHAPHBIE
BEKTOPBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOM3BEIEHUE, pPACKIA[bIBaTh BEKTOp MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPAMHAT.

[IpumeHsATh reoMeTpruecKue (PaKThl AJI pELICHUs CTEPEOMETPUUECKUX 3a]1aY,
MPEANOJaralonX HECKOJIbKO IIaroB PEIICHUs, €CIH YCIOBUS NIPUMEHEHUS 3aJaHbI
B sIBHOU (popme.

PemaTte mpocreimmme reoMEeTpUYeCKUE 3a1adyd Ha INPUMEHEHUE BEKTOPHO-
KOOPJIWHATHOTO METO/A.

PemaTe 3amauM Ha JOKa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHWM U
HAXO0XKJEHUE F€OMETPUUYECKHUX BEJIMYMH M0 00pa3liaM WM adropuTMam, IpuMeHss
W3BECTHBIE METObI ITPU PELICHUU CTAHAAPTHBIX MAaTEMaTUUYECKUX 3a/1a4.

[IpumeHATr OpOCTEHIIHE IPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoAMTH NpUMEPBl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh pPEAJIbHBIC
CUTyallUM W TPHUMEHSTh HM3YyYECHHbIE TMOHATHS B IMPOILIECCE IMOMCKA PEIICHHS
MaTeMaTHYecKd CHOPMYIHPOBAHHONW MPOOJEMbI, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha A3BIKE T'E€OMETPHM, MCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, ammapara ajireopbl; pemarhb
MPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKIEHUEM F€OMETPUUYECKUX BEIUUHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo 1yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ae/ioB  TeM (uudposbie)
Kourpoabnbie | IIpakTuyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThbI
pecypcsbl
Bu6mmoreka [JOK
1 Beezetiite b crepeometpiio 10 https://m.edsoo.ru/1c209e37
[IpsimMbIe ¥ TIOCKOCTH B MPOCTPAHCTRE. bubnuorexa [JOK
2 . 12 1
[TapaniaenbHOCTh IPSAMBIX U TNIOCKOCTEN https://m.edsoo.ru/1c209e37
3 IleprieHIMKYISAPHOCTD NPSMBIX U 12 bu6nunoreka [IOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
4 1 1
Vsl MexAy IPSIMBIMU U TUIOCKOCTSMH 0 https://m.edsoo.ru/1c209e37
bubmnoreka LIOK
M 11 1
> HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
" bubmuorexa [JOK
0 OOBEMEI MHOTOrpAHHHIOR o L https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: CeUeHUsI, paCCTOSHUS U YIJIbI 4 1 bubmorexa HOK
P ' P . https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 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

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM nugpoBbIie
Ne n/m P Konrpoubueie | I[IpakTuueckue (mupp )
NMPOrpaMMbI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tena ppauens 12 https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
2 Obémer Ten > ! https://m.edsoo.ru/1c209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 00001ICHNHE, 7 1 bubmnoreka LIOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O 34 3 0

[TPOIT'PAMME
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MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMOBI

10 KINACC
. IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBEPsSIeMOro .
pesy:IbTaTa o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero 0o1ero 00pasoBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHIATUSIMU: TOUKA, IPsSIMast, INIOCKOCTh
- [IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX MIPH PELLIEHUH
' reOMEeTPUUECKUX 3a]au
23 OnepupoBaTh MOHATUAMHU: NAPALICIBHOCTh U HEPHEHAUKYISPHOCTh
' HPSIMBIX U IIJIOCKOCTEN
- KiaccugunupoBars B3aMMHOE pacioloKEHUE IPSIMBIX U IIJIOCKOCTEN B
' IIPOCTPAHCTBE
OnepupoBath NOHATUAMU: JIBYTPAHHBIN yroj, FPaHu ABYIPaAaHHOTI'O yIIa,
7.5 pedpo  BYrpaHHOro yrja, JIMHEHHBI Yroil JBYTpPaHHOIO YIJa,
rpajycHas Mepa JIByI'paHHOI'O yIia
OnepupoBaTh MOHATHUAMHU: MHOTOTPAHHMK, BBITYKJIBIA U HEBBITYKJIBIN
7.6 MHOTOTPaHHUK, AIIEMEHTHI MHOTOI'paHHHKA, MIPaBUIIbHBIN
MHOTOTPaHHUK
27 Pacrio3HaBaTh OCHOBHBIE BHJIbl MHOTOTPAaHHUKOB (UpaMuaa, Ipu3Ma,
' MPSIMOYTOJIHHBIN TTapaJUIeIeuIe]], Kyo)
KnaccuduuupoBaTb MHOTOTpaHHHMKH, BbIOMpas OCHOBaHUS IS
- Kiaccupukauuyd  (BBIMYKJIbIE M HEBBIIYKJIbIE MHOTOTPaHHUKH,
' [IpaBWIbHBIE MHOTOTPAHHMKH, IIPSIMBIE W HAKIOHHBIE IIPU3MBI,
napajuIesIeuIe/Ibl )
29 OnepupoBatb MOHATHUSIMHU: CeKyllasi  IJIOCKOCTb, ceueHue
' MHOT'OI'PaHHHUKOB
210 OOBSICHATH ~ MPUHLMIBI  TOCTPOEHHS CEUYEHHH MHOTOIPAaHHUKOB,
' HCIOJIb3YSl METOJ CIIEJIOB
Crpouth ceueHuss MHOTOIPDAaHHUKOB METOIOM CJIEJOB, BBIIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB IPOCTHIX OOBEMHBIX

¢buryp: BUI cBEpXy, COOKY, CHU3Y




7.12

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUUECKHUX BEJTUYHH 10 00pas3iam
WU JICOPUTMAM, TIPUMEHSSI U3BECTHBIE AHAIMTUYECKHE METOMIbI MPHU
pELICHUH CTaHJIAPTHBIX MaTeMaTUYECKUX 3a/lad Ha BBIYUCIICHUE
paccTOsTHUM MEXIy ABYMSI TOUKAMH, OT TOYKHU JI0 MPSAMOM, OT TOYKH JI0

IINIOCKOCTH, MEXKAY CKPCIINBAIOIIUMUCS IIPAMBIMHA

7.13

Pemare 3a1aun Ha HaXOX/I€HUE T€OMETPUUECKUX BEJIMUMH 110 00pa3LaM
WY QJITOPUTMAM, IIPUMEHssSI U3BECTHBIE AHAIIMTUYECKUE METObI IIPU
pEeLICHUU CTaHAAPTHBIX MAaTeMaTUYECKUX 3a7a4 Ha BBIYHMCICHUE YIIIOB
MEXKIy CKPEIIMBAIOIIUMHUCS MIPSAMBIMHU, MEKY IIPSIMOM U IUIOCKOCTBIO,

MCKAY INIOCKOCTAMU, ABYI'PAHHBIX YI'JIOB

7.14

Berancnsate 00bEMBI W IIIOMIAJM TIOBEPXHOCTEH MHOTOTPAHHHUKOB
(mpusma, mnHMpamMuga) C OpUMEHeHHeM  (OpMyI,  BBIYUCIATH
COOTHOIIEHUS MEXTY IJIOMIASIMU TTOBEPXHOCTEH, 00bEMaMU MOT0OHBIX

MHOT'OTpaHHHKOB

7.15

OnepupoBaTh MNOHATUSMU: CUMMETPUSI B IIPOCTPAHCTBE, LIEHTP, OCh U

INIOCKOCTb CUMMCTpPUHU, HCHTP, OChb U IIJIOCKOCTb CUMMETPUU (bl/Irypr

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETHPOBATh HUH(POpPMALINIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTypax, MPEICTaBICHHYIO Ha

YCPTEIKAX U PUCYHKAX

7.17

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTLI IJI pCIICHUA CTCPCOMETPHUICCKUX
3aaa4, NpeArnojararommx HECKOJIbKO MIaroB pCUICHUA, CCIIN YCIIOBHA

MIPUMEHEHUs 3a1aHbI B IBHOU (hopme

7.18

HpI/IMeHHTB HpOCTeP’IIlII/IC nporpaMMHBIC CPEACTBA KU DJJICKTPOHHO-
KOMMYHHKAIIUOHHBIC CHUCTEMBI IIPpU PCIICHHUU CTCPCOMECTPUUCCKUX

3a1a4

7.19

HpI/IBOI[I/ITL MMPUMCPLI MATEMATUYCCKUX 3aKOHOMepHOCTCﬁ B I[IpUpoac u

JKHU3HH, PACIIO3HABATD IMPOABJICHHUEC 3aKOHOB I'COMETPUHN B UCKYCCTBE

7.20

IIpuMeHATh MOJIy4YEHHBIE 3HAaHMUA Ha IMPAKTUKE: aHAJIU3UPOBATh
peanbHbIe CUTyallud U INPUMEHATh U3YYEHHBIE IOHATHUS B IIPOLECCE
MOMCKA pEeIIeHUusT MaTeMaTH4ecKu CcGOPMYIHPOBAHHON MPOOIEMBI,
MOZCJIMPOBATh PEAIbHBIE CUTYAl[UU Ha 3BIKE TEOMETPUH, UCCIIEN0BATh

IMOCTPOCHHBIC MOACTINU C UCITOJB30BaAHUEM I'COMETPUICCKUX MOHATHH 1

TEOpeM, ammapara ajreOpsl, pelarh MPaKTUUECKUE 3a1a4M, CBI3aHHbBIE

C HAXO0XJICHHUEM I'COMETPUICCKUX BCINYUH




11 KJIACC

Kor IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
o0pa3oBaTeJbHOM MPOrpaMMbI CpeIHero 001ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBarb MOHSITUSIMH UTAHIPUYECKast MMOBEPXHOCTb,
6.1 o0pasyronye MWIHHIPUIECKON TMOBEPXHOCTH, HUJIMHIDP, KOHHYECKAs
' MMOBEPXHOCTh, O00Opa3yrolfe KOHHYECKOH TMOBEPXHOCTH, KOHYC,
cdepuieckast IOBEPXHOCTh
6.2 Pacno3naBats Tena BpamieHus (IWIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CLIOCOOBI TIOTYYEHUS TEJT BPAILICHUS
6.4 Krnaccudunuposars B3auMHOE pacroioxkeHune chepsl U MIOCKOCTH
OnepupoBarh MOHATHSIMHU: IAPOBOW CETMEHT, OCHOBAaHUE CETMEHTA,
6.5 BBICOTa CETMEHTA, MIAPOBOK CJIO, OCHOBAHHE IIAPOBOTO CJIOS, BEICOTA
[IaPOBOTO CJI0s, IAPOBOM CEKTOP
66 Bbruuciiate 00bEMBI M IUIOHIAM MOBEPXHOCTEH TEN BpallCHUS,
' TCOMETPUYUCCKUX TEJl C IPUMEHEHUEM (POpMYyJT
OnepupoBaTh TOHSATHSIMH: MHOT'OIDAaHHHK, BIIMCAHHBIM B cdepy H
6.7 OTHMCaHHBIN 0KOJI0 cephl, cepa, BIUCaHHAS B MHOTOTPAHHHK WIIH
TEJIO BpalleHUs
68 BbMUCTATE  COOTHONICHHUS MEXIY IDIONIAIIMH ITOBEPXHOCTEH U
' 00BEMaMK TOTOOHBIX TeN
69 N3o06paxaTs nzydaemble (GUTYpBI OT PYKH U C IPUMEHEHHEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BheIMONTHATE (BBIHOCHBIC) IJIOCKHE YEPTSIKH H3 PHCYHKOB IPOCTBIX
6.10 00BEMHBIX (QUTYp: BUI CBEPXY, COOKY, CHU3Y; CTPOUTb CEUCHMS Tel
BpaIeHus
W3Biiekath, HHTEPIIPETHPOBATh U NPEOOPA30BLIBaTh HH(POPMAIIHIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUTypax, MPEICTaBICHHYIO Ha
gepTekax U pUCyHKax
[TpumeHsITh TeoOMeTprYecKre (PAKTHI IS PEIICHUS CTEPEOMETPHUSCKUX
6.12 3a/1a4, TIPEANOoJaraloliuX HECKOIbKO IIaroB pelieHus, eCiau YCIOBUS
MIPUMEHEHHUS 33JIaHbI B IBHOW (hopMe
6.13 OnepupoBarh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonHATh I[GP'ICTBPIH CJIOKCHUS BCKTOPOB, BBIYUTAHUSI BCKTOPOB H
YMHOKXCHHA BEKTOpA Ha Y1CJIO, O6’b$ICH$ITB, KaKMMH CBOWCTBaMU OHH

00J1aar0T

6.15

HpI/IMeHHTB IIpaBHJIO MMapalICJICIUIIEAA ITPU CIIOKCHHUH BEKTOPOB

6.16

OnepupoBaTh NMOHATUSAMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOAYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yrojll MEXAY BEKTOpaMH, CKaJIpHOE IPOM3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BCKTOPLI

6.17

HaXO,I[I/ITB CYMMY BEKTOPOB M IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, YI'OJI
MCXKAY BEKTOpPaAMH, CKaJIAPHOC IPOU3ZBEACHHUEC, PACKIIaAblBaTh BEKTOPD

110 IBYM HEKOJUJIMHCAapPHbBIM BEKTOpamM

6.18

3aILaBaTI) IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTEMEC KOOpAMUHAT

6.19

Pemare 1mpocreimme TreoMeTpuyYecKHMe 3aJa4d  Ha [PUMEHEHUE

BCKTOPHO-KOOPAHWHATHOI'O MCTOJIa

6.20

Pemarp 3a7aun Ha A0Ka3aTelIbCTBO MaTEMaTHUYECKUX OTHOIICHUH H
HaXO0XKJIACHHUC I'COMCTPHUYCCKHUX BCIUMYUH I10 06pa3uaM HJIN aJITOPUTMAaM,
IIPUMCHA HU3BCCTHBIC MCTOABI Ipu PCLICHUN CTaHJapTHBIX

MaAaTCMaTUYCCKUX 3aJ1a4d

6.21

[IpumeHsTh MpoOCTEHINe MPOTrpaMMHBIE CPEACTBA M ANEKTPOHHO-
KOMMYHHKAIIUOHHBIE CHUCTEMBl MPU PEHICHUH CTEPEOMETPUUYECKUX

3a1a4

6.22

HpI/IBOI[I/ITL NPpUMEPBI MATEMATUYCCKUX SaKOHOMepHOCTCﬁ B IIpUPOAC U

JKU3HH, PACTIO3HABATD ITPOABJICHNUEC 3aKOHOB I'COMETPUHN B HCKYCCTBE

6.23

[IpuMeHsATh TONyYEHHBIE 3HAHUS Ha TMpPaKTHKE: aHaJIU3UpOBaTh
peayibHble CUTYallud U NPUMEHSATh HW3Y4YEHHBIE MOHSATHS B Ipoliecce
MOMCKA pELIeHUs MaTeMaTHYecKu CQOPMYJIHPOBAaHHONW NpOOIEeMBI,
MOJIETTMPOBATh pPeajbHbIE CUTYAIlMU Ha SI3bIKE T€OMETPUH, UCCIIEA0BATh
IIOCTPOECHHBIE MOJIETH C UCIIOJIB30BAHUEM I'€OMETPUYECKUX MOHATUHN U
TEopeM, amnrnapaTa aareOpsbl, pelaTh MpaKTHYECKUE 3a/1a4H, CBSI3aHHbIE

C HaXO0XJICHUECM I'COMCTPUICCKUX BCINYUH




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA
10 KINACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

7

I'eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsMas, MIOCKOCTb, IPOCTPAHCTBO.
[Tondatne 00 aKCMOMAaTHMYECKOM  IIOCTPOEHWU  CTEPEOMETPUHU:  AKCHOMBI

CTEPCOMETPHH U CIICACTBUSA U3 HUX

7.2

B3aumHOE pacnonokeHHMe IpPSAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOIIUECH,
napajuleJibHble M CKpellMBaromuecs npsaMble. [lapamiensHOCTs NpSAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: MApajuleNIbHbIE IMPsIMBIE B  IPOCTPAHCTBE,
NapauIeJIbHOCTh TPEX MPSAMBIX, NApauIEIbHOCTh NPSIMON M INIOCKOCTU. YTJIBI C
COHANPABJICHHBIMA CTOPOHAMH, YTOJ MEXKIY MPSIMbIMM B IPOCTPAHCTBE.
[TapamienpHOCTh  IUIOCKOCTEM: NapajuleJIbHble  IUIOCKOCTH, CBOICTBa
napajieNbHeIX  TutockocTei. [IpocTeiimme mnpocTpaHCTBeHHbIE (UTYpBI  Ha

IJIOCKOCTH: TCTpasap, KY6, ImapalyICICIIMIIC, IIOCTPOCHUC CeUYeHUH

7.3

[lepieHAUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: HEPIEHIUKYISAPHBIE NPSMbIE B
IIPOCTPAHCTBE, IpsMBIC IApaJUICIbHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IPU3HAK NEPIEHIUKYIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeEMa O MNpsAMOH
NEPNEHAUKYJISIPHON IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXIY HPSIMON U
IJIOCKOCTBIO,  JIBYI'PAHHBIM  YIroOJI, JIMHEHWHBIA yrojl JBYI'PAaHHOIO  yrIJa.
IlepneHuKyIsip 1 HAaKJIIOHHBIE: PACCTOSTHAE OT TOYKHU J0 IIJIOCKOCTH, PACCTOSTHUE
OT MPSAMOH J10 TUNIOCKOCTH, MPOEKIUs (PUTYpBHI Ha MIOCKOCTh. [IeprnenauKyIsipHOCTh
IUIOCKOCTEH: NPHU3HAK NMEPIEHIUKYIIPHOCTH IBYX IUIOCKOCTEH. Teopema o TpEx

MNEPIICHAUKYIIApax

74

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JE€MEHTHl MHOTOTPaHHMKA, BBIYKIbIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKa MHOrorpaHHuka. [Ipusma: Nn-yrojabHas
npu3Ma, TpaHU M OCHOBaHHS IPU3MBI, IpsiMasi U HaKJIOHHAs MPHU3MBbl, OOKOBast U
MOJIHAs MOBEPXHOCTh MIPU3MBI. [Tapamnenenunen, IPSMOYTOJIbHBIN
napajuiesienunen M ero cpoictBa. Ilupamuaa: N-yroibpHas nupamuaa, TpaHd U
OCHOBaHME MUPaMHU/Ibl, OOKOBas U MOJIHAS TTOBEPXHOCTh MUPAMUJIBI, TPABUIIbHAS U

ycedu€HHass nupamMuga. OJIEMEHTbl Npu3Mbl W nupaMuiabl. [IpaBuiibHbBIE

MHOTOIPAHHUKH: MTOHATUE MPABWIBHOIO MHOTOTPAHHUKA, NPABWIIbHAS MpHU3Ma H
[IpaBUJIbHAs IUpaMuja, IPaBUIbHAs TPEYroJibHas NUPAMHUAA U IIPABUIIbHBIN
teTpadap, KkyO. IlpeacraBieHune o MpaBUIBHBIX MHOTOIPAHHUKAX: OKTadIp,

A0ACKa’Ip U UKOCA3APYTUC CeueHus MMPU3MBbI 1 TUPpaAMHUIbI




75

CummMmeTpusi B MPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENBHO TOUYKH, MPSMOH,
IUIOCKOCTH.  JJIEMEHTBl CHUMMETPUM B  NHUpPaMHIAX, [apajUielenurenax,

IMpaBUJIbHBIX MHOI'OI'PaHHHUKAX

7.6

Brruncnenue 31eMEHTOB MHOTOTPaHHHMKOB: pEOpa, auaroHanu, yriel. [lmomans
OOKOBOM TIOBEPXHOCTHM M IIOJHOM IIOBEPXHOCTH MPSMOM MPU3MBI, IUIOIAb
OCHOBaHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MPsAMOH mpu3Msl. [Tnomaas 6okoBoi
MOBEPXHOCTU U IOBEPXHOCTU MPABUJIBHON MNHUpPaMHbl, TEOPEMa O ILJIOLIAIU

yceuénHoii nupamupl. [Tonstue 06 00béme. O6BEM MUpaMUIbL, TPU3MbI

1.7

[MomoOueie Tema B mpoctpaHcTBe. COOTHONICHHS ~ MEXAY  IUIOHIAJIIMU

MMOBEPXHOCTEH, 00bEMaMHU MOJOOHBIX TEI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COIEPIKAHUS

6

I'eomerpus

6.1

Hunuaapudeckasi MOBEPXHOCTb, 00pa3ymoIlIye UIMHIPUUECKON MOBEPXHOCTH,
OCh UWIMHAPUYECKOW moBepXHOCTH. LlunmmHap: ocHoBanus u  OOKOBas

IIOBCPXHOCTD, 06pa3yr01ua;1 H OChb, IJIOIIA1b OOKOBOI1 U ITOJIHOH IMOBCPXHOCTH

6.2

Konnueckasi moBepXHOCTh, OOpa3yroONIMe KOHUYECKONW TOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON oBepXxHOCTU. KOoHyC: OCHOBaHME U BepIlMHA, 00pa3yromas
U OCh, IUIOMAAhL OOKOBOW U TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIM KOHYC:

oOpa3ymollye U BbICOTa, OCHOBAaHUS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: 11eHTp, paanyc, 1uaMeTp, IIoIaab HOBEPXHOCTH chepbl. Bzaumuoe

PAacCIIOJIOKCHHUC C(bepbl " IJIOCKOCTH, KaCaTCJIbHas IJIOCKOCTh K C(I)epe, iomanab

chepbl

6.4

N3o0pakeHue Ten BpalieHus Ha IIIOCKOCTH. Pa3BEpTKa IMIMHIpa U KOHYCa

6.5

KOM6I/IHaI_II/II/I TCJI BpalllCHUA W MHOI'OIPAHHUKOB. MHOFOFpaHHI/IK, OICaHHBIN

okoJ1o cdepsl, chepa, BIMCaHHAS B MHOTOTPAaHHUK, WITH TEJIO BpaIllEHUs

6.6

[Tonsitue 06 06bEéMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Tapajuiesienumena u ciueacTsus u3 He€. OO0bEM IIITUHIpA,

KoHyca. O0BbEM 1Iapa u miomaab chepsl

6.7

HO,Z[O6HLI€ TClIa B  MPOCTPAHCTBEC. CooTHOIIICHHS MCXKAY  IIomaiasaMu

MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TeT

6.8

CeueHns MUJIIMHApA (HapannenLHo U HCPHCHAUKYIISIPHO OCI/I), CCUCHUSA KOHYCa

(HapaJ'IJ'ICJIBHOC OCHOBAHHIO U IIPOXOAAIICC YCPE3 BepIJ_II/IHY), CCUCHU Iapa




BexTtop Ha miockoctd U B mpocTpaHcTBe. CII0KEHHE M BBIUMTAaHHE BEKTOPOB.

YMHO)eHue BeKTopa Ha uncio. Pa3noxeHue BeKTopa 1o TpéM HEKOMILIAaHAPHBIM

09 BektopaM. IlpaBuno mnapawienenunena. Pemenue 3amay, CBS3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ICUCTBUI C BEKTOpaMHU
[IpssMoyronbHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BeKTOpa.
6.10 [Ipocreiimue 3agauym B KOOpAMHATAX. YToJ MeXIy BekTopamu. CkajnsipHoe

IIPOU3BCACHUC BCKTOPOB. Brrancnenue YIJI0B MCXKAY INPAMBIMUA U IIJIOCKOCTSAMMU.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ METO IIpHU pECHICHUN I'COMETPHUICCKUX 3ada4d




IHPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBEpPsIEMOro
TpeOOBaHHUA

IIpoBepsiemble TpeOGOBAHUA K NIPeIMETHBIM pe3yJibTaTamM
OCBOEHHSI 0OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl CpeIHero
o0mero odpasoBanus

Brnanenue meromaMu 10Ka3aTenbCTB, aJrOPUTMAMU PEIICHUS 3a1ad;
yMeHue (GopMylupoBaTb U ONEPUPOBATH MOHATUAMU: OIpPEIENICHHE,
aKCHMoMa, TeopeMa, CIICJCTBUE, CBOWCTBO, MPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYJIUPOBKH; OPUMEHATh  UX;  YMEHHE
dbopMypoBath 00paTHOE U TPOTHBOIIOJIOKHOE YTBEPXKICHUE,
IPUBOAUTH MpPHUMEPHl U KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ
MaTeMaTHYeCKON MHIYKIIUU; TPOBOIUTH J0Ka3aTeIbHbIC PACCYKACHUS
IpU pelIeHUH 33734, OLEHUBATh JIOTUYECKYI0 IPAaBUIIBHOCTD
pacCcyKIeHHii; yMEHHE OIEepPHpPOBATh TOHSATHSIMH: MHOXECTBO,
[IOJIMHOXKECTBO, OIEpalMy HaJl MHOKECTBAMHU; YMEHHE UCIOJIb30BATh
TEOPETUKO-MHOXKECTBEHHBIM ~ ammapaT Jjs ONHCAHUS  PealbHbIX
IIPOLIECCOB U SIBJIIGHUI U MPH PELICHUHU 33/1a4, B TOM YMCJIe U3 APYTUX
y4eOHBIX MIPEIMETOB; YMEHUE OTIEPUPOBATH MOHITUAMU: Tpad), CBAZHBIN
rpad, AepeBo, LUKI, rpad Ha MJIOCKOCTH; YMEHME 3a/JaBaTh U
OINMCHIBATh rpadbl pa3IMYHBIMU CLIOCOOAMHU; NCIIOIB30BaTh Tpadbl pu

peuieHuu 3ajia4

YMeHue onepupoBaTh MOHATUSIMH: HATypaIbHOE YUCIIO, 1[EJI0€ YUCIIO,
CTENEHb C LEIbIM ITOKa3aTesieM, KOpeHb HaTypajJbHOM CTETIEHH, CTENIEHb
C PpalMOHANILHBIM  TIOKa3aTelieM, CTeNneHb C JACHCTBUTEIbHBIM
nmokasarejeMm, Jjorapudm Yucna, CHHYC, KOCMHYC U TaHIEHC
MPOU3BOJILHOTO YHKCIIa, OCTATOK MO MOMYJII0, PAaIMOHAIBHOE YHUCIIO,
UppallMOHANIFHOE  YWCJIO, MHOXECTBAa  HATYypalbHBIX,  IIEJIBIX,
palMoOHaNBHBIX, JEHCTBUTEIBHBIX YHCET; YMEHHE HCIIO0Ih30BaTh
MPU3HAKU JEIMMOCTH, HAUMEHBIINIA OOIIUI JAeTUTeNh U HauMEHbIIee
obmee kpaTHOe, airoput™ EBKIMIA TIpH pEIICHUH 3a/1a4; 3HAKOMCTBO
C Ppa3IUYHBIMU TO3UIUOHHBIMM CHCTEMAMH CUYHUCJICHUS; yMEHHUE
BBITIOJTHATH BBIUMCIICHNE 3HAYEHUN U MPeoOpa3oBaHUs BRIPAKEHHIN CO

CTENEHSIMH U JIorapupmamu, mpeodpa3oBaHus APOOHO-pAIIIOHATBHBIX




BBIpQ)XCHUH; yMEHHE ONEPUPOBATh MOHATHIMHU: MOCIEIOBATEIHLHOCTD,
apudmernueckass ~ TporpeccHsi,  TI'eOMETpHYeCKas  Iporpeccus,
OeckOHeuyHO yOBIBalOIIasi TEOMETPUYECKas MPOTPECCHs; YMCHHE
3aJaBaTh  IOCJIEAOBAaTEIbHOCTH, B TOM YHCIE€ C  IOMOIIBIO
PEKyppeHTHbIX  (opMyJa;  yYMEHHE  ONEpPHpPOBATh  TOHSATHSIMH:
KOMIUICKCHOE YHUCJIO, COMPSHKEHHBIE KOMIUICKCHBIE YHCIIa, MOAYJIh U
apryMEHT KOMILICKCHOTO 4Kcia, popMa 3aliCH KOMIUICKCHBIX YUCEI
(reomeTpuyeckasi, TPUTOHOMETPUYECKass W ainreOpanueckas); yMeETb
MIPOU3BO/IUTH ApUPMETUICCKHUE ACUCTBUS C KOMIUIGKCHBIMUA YHCIIAMU;
MPUBOJUTh  TIPUMEPHl  HUCTOJB30BAHUS  KOMIUIEKCHBIX  YHCET;
OTICPUPOBATh TOHATHSAMHU: MaTpulia 2X2 u 3X3, ONpeacIuTeNlb

MaTpHUIIbl, FEOMETPUUECKUN CMBICI OIPEACTUTENS

VYmenue OIICPpHUPOBATH IMOHATHUAMU: PpALIMOHAIBHBIC, HPPATHOHAIBHBIC,
II0KAa3aTCIBbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘ICCKI/Ie, TPUT'OHOMETPUYCCKHUC
YpaBHCHHA W HCPABCHCTBA, HX CHCTCMbI; YMCHHC OIICPpUPOBATH
IIOHATHUAMU: TOXKACCTBO, TOXKACCTBCHHOC Hp606paSOBaHI/Ie, YpaBHCHUC,
HCpPaBCHCTBO, CHUCTCMaA ypaBHeHI/IfI U HCPABCHCTB, PABHOCUJIIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB MU CHUCTEM; YMCHHC PpCIIaTb YPAaBHCHU,
HCPABCHCTBA WU CHUCTCMbI C IMOMOIIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHU, HCPABCHCTBA MW CHCTEMbI C TIIapaMETpOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CUCTCMbI IJId PCIICHHUA MATEMATHYCCKHUX

3aia4 1 3a1a4 U3 pa3JIndHbIX obOmacrei HAayKHU U peaﬂBHOﬁ KHU3HHU

YMeHue onepupoBaTh MOHATUAMHU: (DYHKIUS, YETHOCTh (DYHKIUH,
MEePUOJUYHOCTh (YHKIIMH, OIPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
(byHKINH, SKCTpeMyM (QYHKIMH, HAanOOJIbIlIee U HAMMEHbIIee 3HAYSHUS
(GYHKIIMM Ha TPOMEXKYTKE, HENpepbiBHAas (QYHKIMS, aCUMITOTHI
rpadpuka (yHKOMM, TepBas M BTOpas MPOU3BOAHAA (DYHKIUH,
TEOMETPUUYECKHUIN M (PU3UUECKUN CMBICI MPOU3BOIHOM, TIepBOOOpa3Hasl,
OTpeNIeNIEHHBIH MHTETpajl; YMEHUE HaXOAWTh AaCUMITOTHI rpaduka
(YHKIIMY; YMEHHE BBIYHUCIATH IMPOU3BOJHBIE CYMMBI, MPOU3BEIEHUS,
YaCTHOTO Y KOMIO3ULUHU (PYHKUIUH, HAXOUTh YpaBHEHHE KacaTelbHOM
K rpaduky GyHKIUU; YMEHUE HaXOAUTh MPOU3BOAHbBIE 3JIEMEHTAPHBIX
(GyHKIMH; yMEHHE HCIOJb30BaTh MPOU3BOAHYIO JUIS HCCIEIOBAHUS
(GbyHKIUH, HAXOAUTh HAHOOJIbIIINE U HAUMEHBIINE 3HaYeHUs (YHKIIHII;
CTpPOUTh TpapUKH MHOTOYIEHOB C KCIIOJB30BAaHUEM armapara

MaTEMaTUYCCKOro aHajin3a, IpUMEHATDb IPOU3BOAHYIO JJISA HAXOXKICHUA




HauJIydmero peuiCHUA B IPUKIAAHBIX, B TOM YHCJIC COLHUAIBHO-
OKOHOMHYCCKHX H (1)I/I3I/ILIGCKI/IX 3aJadax; HaXOAuTh IJIoIagn U 00BEMBI
(1)I/Il"y C IOMOLIBIO MHTETpAJIa;, IPUBOAUTE IIPUMEPBI MATEMATHUYCCKOI'O

MO/JICIIMPOBAHUS C IIOMOUIBIO TU(PEepeHITNATBHBIX YPaBHEHHUH

YMeHue onepupoBaTh MOHATHAMH: Tpapuk (yHKIHH, oOpaTHas
GyHKUIMA, KOMIO3ULUSA (QYHKUMH, TUHEHHas QYHKUUSA, KBaJpaTH4HAsA
¢byHKUMsA,  pauMoHaNmbHAas  (QYHKUUS,  CTEeNeHHas  (yHKUWS,
TPUTOHOMETpUYECKHE (DYHKIMHM, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKIMM, TMOKa3aTenbHass W JorapudmMuyeckas (GyHKIUU; YMEHHE
CTPOUTH I'padUKU U3YyYEHHBIX (DYHKIMI, BBIIOIHATH IIpeoOpa3oBaHus
rpaduKoB (GyHKIHH, UCTIONB30BaTh TPAPHKH IS U3yYSHHS TIPOLIECCOB
U 3aBHCHUMOCTEH, IPU pEeIeHUH 33/1a4 U3 JIPYTUX y4EOHBIX MPEeIMETOB
W 337a4 W3 pealbHOW JKM3HU; BBIpaXKaTh (OPMYJIaMH 3aBUCHMOCTH
MEX]y BeJIMYMHAMU; UCII0JIb30BaTh CBOMCTBA U IpapuKu PyHKIUH J1s
peleHus ypaBHEHHIA, HEPABEHCTB U 33/1a4 C ITapaMeTpaMu; H300pakaTh
Ha KOOPJIMHATHOM IIJIOCKOCTH MHOXECTBAa pELICHUH YypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 33Jla4M pa3HbIX TUIOB (B TOM 4YHCIIE Ha
IIPOLEHTBI, JOJIM U YaCTH, Ha IBUXKEHUE, pabOTy, CTOMMOCTb TOBapOB U
YCIIyT, HaJIOTH, 3aJ]a4y U3 00JIaCTH YIIPaBJIEHUS IUYHBIMHU U CEMENHBIMU
(uHaHCaMH); COCTABIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX
CHUCTEMBI 110 YCIOBHIO 3a/1a4H, UCCIEN0BAaTh IOJYYEHHOE PEIICHUE U
OLIEHUBATh IPABJIONOAOOHOCTh PE3YJIbTATOB; YMEHUE MOJEIMPOBATH
peanbHbIe CUTyallud Ha A3BIKE MAaTEMaTUKH; COCTABJIATH BBIPAYKEHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMblI [0 YCIOBHUIO 33JayH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJEIH C MCIOJIb30BAaHUEM amIapara

anreOpbl, THTEPIPETUPOBATH MOTYUYEHHBIN pe3yabTaT

YMeHue onepupoBaTh IMOHATUSIMU: CpeqHee apu(pMETHYECKOE,
Me/araHa, Hauboublilee U HaMMEHbIlee 3HAUEHUs, pa3Max, TUCIIEepPCHs,
CTaHJAPTHOE OTKJIOHEHHME YHCJIOBOrOo HaOOpa; yMEHHME H3BJIEKaTh,
MHTEPIPETHPOBaTh MH(OPMAINIO, MPEICTaBICHHYIO B TaOnMIaxX, Ha
auarpammax, rpadukax, OTpa)karollyto CBONCTBA PeajbHBIX MPOIECCOB
U SBJICHUH; NPEACTaBIATh WHGPOPMALMIO C TOMOIIBI0 Tabaul u
auarpamMm; HCCICA0BATb CTATUCTUYCCKUE AOAHHBIC, B TOM YHCIIC C

NPUMCHCHUCM Fpa(l)I/I‘-IeCKI/IX MCTOHOB MW DJICKTPOHHBIX CPCACTB;




rpau4YecKd HCCIE0BaTh COBMECTHBIC HAOJIONCHUS] C TOMOIIBIO

JarpaMM pacCEeUuBaHUs U IMHEWHOU perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIY4alHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOSITHOCTb CIIy4allHOIO COOBITHS; YMEHHUE BBIUUCIIATH
BEPOSITHOCTh C HCIOJIB30BaHUEM TpapUUECKHUX METOJO0B; MPUMEHSThH
(bopMyJIbl CIOXKEHHUS M YMHOXKEHMsI BEPOSTHOCTEH, (pOopMyiy HOITHON
BEpOSATHOCTH, ¢opMyny bepHymm, KoMOWHATOpHBIE (aKThI U
(GopMyJsbl; OLICHHBAaTh BEPOSTHOCTH PpEAIbHBIX COOBITUH; YyMEHHE
ONEpUPOBATh IOHATHUAMM: Ciy4dalHas BEJIMYMHA, PaCHpPEACIICHHUE
BEPOATHOCTEH, MaTEMaTUYECKOE OKUJAHKE, JUCIIEPCUS U CTAaHIapTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKUUU paclpelesieHus Hu
IUDIOTHOCTH ~ PAaBHOMEPHOIO,  IIOKA3aTEJbHOTO M HOPMAJIBHOIO
pacupeneneHnid; YMEHHE HCIOJIb30BaTb  CBOMCTBA  M3Y4YECHHBIX
pacnpeneseHui Ulsl peleHus 3a/1a4; 3HAKOMCTBO C IMOHATHAMU: 3aKOH
OOJNIBIIMX YHCEN, METOJbl BHIOOPOYHBIX HCCIICAOBAHUI;, YMEHHE
IPUBOAMTH IPUMEpPbl MPOSABICHHUS 3aKOoHAa OOJIBLIMX YHCENl B
NPUPOAHBIX U OOILECTBEHHBIX SIBJICHUSAX; YMEHHUE OIEpPUPOBATh
MOHATUSIMM: COYETaHHE, IEPECTAaHOBKA, YHUCIO COYETAHHUH, YHUCIIO
NepecTaHoBOK; OMHOM HbIoTOHA; yMEeHUE IPUMEHATh KOMOMHATOPHBIE
(bakThl U pacCyXIeHUs Ul pEIIeHUs 33/a4; OLIEHUBATh BEPOSTHOCTH
pEaIbHBIX  COOBITUHM; COCTaBISITh BEPOSITHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN PE3yIbTaT

YMeHue onepupoBarh NOHSTHAMM: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIJa, IUIOCKHH Yro,
IBYTPaHHBIA yroJl, TPEXIPAHHBIM Yroj, CKPEIIMBAIOIIUECS IPSMBIE,
NapajuieIbHOCTh U MEPHEHIUKYISIPHOCTD IPSIMBIX U IJIOCKOCTEH, yrol
MEXY NPSMBIMH, YTroJl MEXIY NMPSAMOM U IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSIHHE OT TOYKHU JI0 TUIOCKOCTH, PACCTOSTHUE MEXKAY
NPSMBIMH, PACCTOSHUE MEXKIY IUIOCKOCTSIMHM; YMEHHE HCIOJIb30BaTh
MpU pelIeHUH 3a/ad H3ydyeHHble (DaKThl U TEOpPEMBI IJIAaHUMETPHUH;
YMEHHUE OILIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUPA; CTPOUTH
MaTeMaTHYeCKHe MOJIEIN C IMOMOIIBI0 I€OMETPUUECKUX MOHATUH M

BCJIMYHH, PCIIATh CBA3AHHBIC C HUMHU ITPAKTHUYCCKUC 3aJa9N
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YMeHue onepupoBaTh MOHATUAMU: TUIOMIAb GUTYPBI, 00BEM PUTYpHI,
MHOT'OTpaHHUK, TPABUIIBHBIM MHOTOTPAaHHUK, CEUEHNE MHOTOTPaHHHKA,

Ky0, mapajuienenumnes, Mnpu3Ma, nupamujia, Gurypa u MOBEPXHOCTh




BpallleH!s], LWWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, miomanb
MOBEPXHOCTU MUPAMUABI, TPU3MBI, KOHYyCa, IHJIUMHApa, 00bEM KyOa,
IPSIMOYTOJIBHOTO IIapajuleenueia, TUpaMubl, IPU3MBI, LWINHIPA,
KOHYyca, 11apa, pa3BEpPTKa MOBEPXHOCTH, CEUEHHUSI KOHYCa U IWJINHAPA,
[apajuIeJIbHbIE OCH WM OCHOBAHUIO, CEYEHHE IIapa, IIJIOCKOCTD,
Kacatomascss cepbl, NUIMHIPA, KOHYyCa; YMEHHE CTPOUTHh CEUCHHE
MHOTOI'paHHHKA, U300paXaTh MHOTOTPaHHUKHU, (PUTYPBI U TIOBEPXHOCTH
BpAIllEHUs, UX CEUEHUS, B TOM UHUCIIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEACTB; YMEHHE HPHUMEHATh CBONCTBA TIE€OMETPUYECKHX (uUryp,
CaMOCTOSITENIbHO (OPMYJIHPOBATh OINpPENEICHUsT H3ydaeMbIX (GUryp,
BBIIBUTATh TUIIOTE3bl O CBOMCTBAX M IPU3HAKAX IE€OMETPUYECKHUX
¢uryp, OOOCHOBBIBaTh WJIM ONPOBEPraTh MX; yMEHHE IPOBOAUTH
kinaccuukanuoo (GUryp IO pa3dMYHbIM IPU3HAKAM, BBIIOJIHATH

HCO6XOI[I/IMI)IG AOIOJHHUTECIIBHBIC ITOCTPOCHUA
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YMeHue omnepupoBaTh TMOHITHSMHU: JBH)XKCHHE B IIPOCTPAHCTBE,
napajuieNbHbIN IepeHoCc, CAHMMETPHS Ha IIOCKOCTU U B MPOCTPAHCTBE,
[IOBOPOT, IpeoOpa3oBaHUE MOAO00MS, MOJO0OHBIE (UIYpBI; yMEHHE
pacrno3HaBaTh paBHbIE U MOJIOOHBIE (PUTYpBI, B TOM YUCIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIIOJIH30BaTh T€OMETPUUCCKHUE OTHOLICHUS
MpU PELICHUH 3a]a4; HaXOAUTh N'€OMETPUYECKHE BEIUYUHBI (IJIMHA,
yroj, TJIomaas, 00bEM) TPH PEIICHUH 3a1ad U3 APYTHX Y4eOHBIX
MPEAMETOB U U3 PEANTbHON KU3HU; YMEHUE BBIYUCIATh TEOMETPUUECKUE
BEJIMYUHBI (JJIMHA, YTOJ, TUIONAAb, 00BEM, IJIOMIAIh MOBEPXHOCTH),
WCIONIBb3YSl U3y4eHHbIEe (POpPMYJIBl U METOJbI, B TOM YHCIE: IUIONIAlb
MMOBEPXHOCTU MTUPAMHU/IBI, TPU3MBI, KOHYCA, IWJIMHJIPA, TUIOMIA1b ChEpHI;
00BEM Ky0a, IPSIMOYTOJILHOTO Napajuieenunea, TUPaMUIbl, TPU3MBL,
UUIUHIpA, KOHYyca, IIapa; yMEHHE HAaXOIUTh OTHOIIEHHE OOBEMOB

MOJOOHBIX Uryp
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YMmenue OIICpHUPOBATH TIOHATUAMMU MpsAMOYTOJIbHaA cucrema
KOOpAuHAaT, BEKTOP, KOOPAWHATHI TOYKH, KOOPAWHATHEI BEKTOpPA, CyMMa
BCKTOPOB, MPOU3BCACHUC BCKTOpPA HAa YHCJIO, Pa3JIOKCHUC BCKTOpA I10
6a31/Icy, CKaJIIpHOC MMPOU3BCACHUEC, BCKTOPHOC IMPOMU3BCIACHUC, YTOJI
MCKAY BEKTOpaMU; YMCHHUC UCITIOJIb30BATh BeKTOpHLIﬁ n KOOleI/IHaTHHﬁ
METOO MJId PCIICHHA ICOMCTPUYCCKUX 3aaad U 3aaad

JPYTUX y4eOHBIX MPEIMETOB




13

YMeHue BbIOMpATh NOAXOIAMIMA METON JJsi peUleHHs 3a/Jayi;
MMOHMMAaHHUE 3HAYMMOCTU MAaTeMaTHKU B HM3YYCHHH NPUPOAHBIX U
OOIECTBEHHBIX TMPOIECCOB U SBJICHWI; yMEHHUE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MaTEeMaTHUKH B HCKYCCTBE, YMEHHE IMPUBOIUTH
MpUMEPbl MATEeMaTHYECKUX OTKPBITUH POCCHUMCKOW U MHPOBOM

MaTeMaTHYECKOU HAyKH




HEPEYEHDb DJIEMEHTOB COAEPKAHMUS, TIPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT cOJepPKAHUS
Kon
1 Yucna v BBIYUCIICHUS
11 Harypanbnsle u nenslie yncna. [IpusHaky 1eIMMOCTH LIEIIbIX YUCEI
12 Panonanbhple  uucina. OOBIKHOBEHHbIE M JAECSATUYHBIE JPOOHM, IPOLEHTHI,
' OeCKOHEUHBIE IEPHOANYECKHE IPOOH
13 Apudmernueckuii KOpeHb HaTypalbHOW cTeneHu. [leiicTBus ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenenp c¢ nenbM mokazaTteneM. CTeneHb C PalUMOHAIBHBIM I1OKa3aTesIeM.
' CBolicTBa cTeneHn
. CuHyc, KOCHHYC W TaHIEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHI'€HC YMCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecsTHUHBIC M HATYPaJIbHBIE JTOTapU()MBI
JleiictButenpHbie Yucia. ApudMeThdeckue omepanuu ¢ JACHCTBUTEIHHBIMHU
1.7 yuciaamu. [TpubnnkEHHbIE BEIUMCIIEHUS, IPAaBUIIa OKPYTJICHUS, IPUKH/IKA U OLIEHKA
pe3yibTara BBIYMCICHUN
1.8 [TpeoOpa3oBaHue BbIpaskeHUH
1.9 KomnuiekcHsle uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Hensle u 1poOHO-pallMOHANIbHbBIE YpaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHHUsI
24 [Toka3zarenbHble U Torapu(pMUIECKUE YpaBHEHUS
2.5 Hensle u qpoObHO-palioOHaIbHbIE HEPABEHCTBA
2.6 WppanmoHanbHble HEpaBEHCTBA
2.7 [TokazarenbHble U JorapuMUUecKrie HepaBeHCTBA
2.8 TpuronomeTpuyecKkrue HepaBeHCTBA
29 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUN U HEPABEHCTB
2.10 YpaBHeHUsI, HEpaBEeHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuia cucteMbl TMHEHHBIX ypaBHeHUN. OnpeeTuTeNb MaTpUIlbl
3 OYHKIMH U TpaPUKU




Oynknus, crnocodsl 3amanus ¢yHkiuu. ['paduk Gynkmuu. Bzaumuo oOparHbie

31 ¢ynkunu. YétHble n HeuéTHble pyHKkuuu. [lepruogmueckue GyHKINU
OO6nactp ompeneneHuss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hymu QyHkmmm.
32 [TpomexxyTku  3HAKONMOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIUH.
' MaxkcumymMbl 1 MUHUMYMbI (QyHKiuu. HambGonblnee W HauMeHbIee 3HAYCHUE
(GYHKLUU Ha IPOMEXYTKE
23 CreneHHass (yHKUUS C HaTypalbHbIM U IIeJbIM MOKa3zareneM. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHsI N-0i cTerneHu
3.4 Tpuronomerpuyeckue GyHKIUHU, UX CBOMCTBA U Tpaduku
3.5 [Toxa3zaTtenpHast u norapupmMuueckas GyHKINHU, UX CBOWCTBA U Trpaduku
36 Touku paspeiBa. Acumnrorel rpadgukoB QyHkmmid. CoiicTBa  (QyHKIHH,
' HENPEPbIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS 1TOCIIE0BATEIbHOCTEH
3.8 Apudmernudeckas u reomerpuueckas nporpeccuu. @opmyia cI0KHBIX TPOLIEHTOB
4 Hauana maremaTHueckoro aHaausa
4.1 [TpousBoanas pynkuuu. [[pon3BoaHbIE AEeMEHTAPHBIX (PYHKITHI
[IpumeHeHne NPOU3BOAHON K HCCIENOBAaHHUIO (YHKUMH Ha MOHOTOHHOCTh U
4.2 9KCTpeMyMbl. Haxoxk/1eHre HanboIbIIero ¥ HAMMEHBIIETO 3HaUCHHs (PYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. UnTerpan
5 MHoecTBa 1 JIOTHKA
5.1 MHoecTBO, oniepanuu HaJl MHOXkecTBaMU. [luarpammsl Diinepa — BenHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepostHOCT
6.3 Komb6unnaToprka
7 I'eomerpust
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKU
74 Tena v MOBEPXHOCTH BpaIICHUS




7.5

KoopauHatsl u BEKTOpBI
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