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HOACHUTEJBHASA 3AIIMCKA

PabGouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obOyuaroruxcest 10 —11 kimaccoB paspaborana Ha ocHOBe DeAepalibHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJapTa CpeaHero ooimero oOpa3oBaHUsA, ¢ YYETOM COBPEMEHHBIX
MHUPOBBIX TpPeOOBaHUU, MPEABIBISIEMBIX K MAaTeMaTHUYECKOMY OOpa30BaHUIO, U TpPaJULIUNA
poccuiickoro obpaszoBanus. Peanuszanus nporpaMmMbl 00€CreYrBaAET OBIA/ICHUE KIIOYEBBIMU
KOMIIETEHIIUSIMU, COCTABJISIIOIIMMHU ~ OCHOBY [IJII  CaMOpPa3BUTUS UM HENPEPBIBHOTO
00pa3oBaHusl, IIEJIOCTHOCTh OOIIEKYJIBTYPHOIO, JIMYHOCTHOTO U MO3HABATEIBHOIO Pa3BUTHS
JUYHOCTU 00YyYarOUUXCsl.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca reOMETpUM Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUs
00yCJIOBJIEHAa MPAKTUYECKON 3HAYMMOCTBIO METANPEAMETHBIX M IPEIMETHBIX PE3YJIbTATOB
oOy4eHHs] TE€OMETPUM B  HANPABICHWHU JIMYHOCTHOIO  Pa3BUTUS  oOydaromuxcs,
dopMupoBaHus (HYHKUMOHAJIBHOM MaTeMaTHUYEeCKOM TIpPaMOTHOCTH, H3YyYEHUS JPYrux
y4eOHBIX NUCHUIUIMH. Pa3BuTue y 00ydarommxcsi NpaBUWIbHBIX NPEICTaBICHUNA O CYIIIHOCTH
U MPOUCXOKICHUHN T'€OMETPUUYECKUX a0CTPaKIMK, COOTHOIIEHUH PEATbHOTO U HJICAIbHOTO,
XapakTepe OTPAKECHUS MATEMAaTHYECKOM HAyKOW SIBJIEHHMM M NPOLECCOB PEATBHOrO MHDA,
MECTE€ F€OMETPUM B CHUCTEME HAyK U POJIM MATEMATHYECKOTO MOJEIMPOBAHUS B HAYYHOM
NMO3HAHUM M B TMPAKTUKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS
yyaluxcs, a TakKe KaueCTB MBIIUICHUS, HEOOXOAMMBIX Ui aJaNnTalud B COBPEMEHHOM
oO1ecTBe.

I'eomerpust siBisieTcss ONHUM M3 0a30BBIX NPEIMETOB HA YPOBHE CPEAHEro OOIIEero
o0pa3oBaHUsl, TaK KaKk 00€CIeurnBaeT BO3MOKHOCTh U3YUEHHS KaK JUCLUUILIIUH €CTECTBEHHO-
HAaYYHOU HAIPABICHHOCTH, TAK U TYMaHUTAPHOU.

Jlornueckoe MbllUIeHHE, (GOPMUPYEMOE MPU U3YUYEHUU OOYUYaroIIMMUCS MOHATUMHBIX
OCHOB T€OMETPUU M TMOCTPOECHUU IIEMOYKH JIOTUYECKUX YTBEPKACHUM B XOJ€ pelIeHUs
r€OMETPUYECKUX 3a/7a4, YMEHHE BBIIBUTaTh M OMNPOBEPrarb T'MIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJIB3YIOTCSL TIPU PELICHUN 3a/lad €CTECTBEHHO-HAYyYHOI'O IMKJIA, B YACTHOCTH M3 Kypca
bu3uKH.

YMeHue OpUEHTHPOBATHCS B MPOCTPAHCTBE HMIPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTsAX AeATENbHOCTU YenoBeka. OpHeHTalMs YeloBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEO0OXOJMMOE YCIIOBHE €ro COLIMAIBHOIO OBITHS, (pOopMa OTPAKEHUSI OKPYKAIOUIEro MHUpa,
YCJIOBUE YCHEIIHOTO IIO3HAaHUS M AaKTUBHOTO MpeoO0pa3oBaHMs AEHCTBUTEIHHOCTH.
OnepupoBaHne TMPOCTPAHCTBEHHBIMU 00Opa3amMu OOBEAWHSET pa3HbIe BHIBI Y4eOHOW U



TPYJIOBOH NIE€SITEILHOCTH, SIBISIETCS OJTHUM U3 MPOPECCUOHAIBHO BAXKHBIX KAYECTB, MOITOMY
aKkTyaJbHa 3a/ada (QOopMUpOBaHUS y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBINIJICHUS Kak
PA3HOBHIHOCTH OOPA3HOTO MBINUICHUSI — CYIIECTBEHHOTO KOMITIOHEHTa B TOATOTOBKE K
MPAKTUYECKOHN ACSITEIBHOCTH TT0 MHOTUM HaIIPABJICHHSIM.

Llens ocBoenust mporpamMmbl yueOHOTo Kypca «['eomerpusi» Ha 0a30BOM YpOBHE
o0yueHuss — o0I1Ie00pa3oBaTeIbHOE M OOIIEKYJbTYPHOE pa3BUTHE OOYYAIONIUXCS Yepes
oOecrieueHWe  BO3MOXKHOCTH  TPHOOPETEHUS W HWCIOJB30BAHUS  CHCTEMATHYCCKUX
T€OMETPUYECKUX 3HAHWNA U JACHCTBUMN, CEIU(UIHBIX TEOMETPUH, BOZMOKHOCTH YCIIEIITHOTO
MPOJIOJDKEHNST 00pa3oBaHMsI 10 CHCHHAIBHOCTSAM, HE CBS3aHHBIM C  TNPUKIATHBIM
UCIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YypOBHE MpeAHa3HayeHa JUisl OO0ydarolmxcs
CpPEeIHEW IIKOJBI, HE HWCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJIHCHHH Ha yYpOBHE OCHOBHOTO
oO1iero oopazoBanus. TakuM oOpazoM, oOydaromiyecss Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTH
o0lue MaTeMaTUYECKUE YMEHUs, CBA3aHHBIE CO CHENU(UKON reoOMEeTpUM U HEOOXOANMbIe
JUISL )KM3HA B COBpPEMEHHOM oOrmiecTBe. Kpome 3TOro, oHM MMEIOT BO3MOKXHOCTb HM3y4YUThb
reoMeTputo 0Oojee TIIyOOKO, €cCliM B JajbHEWIIEM BO3HUKHET HEOOXOJIMMOCTh B
Tr€OMETPUUYECKUX 3HAHMSIX B MPOPECCHOHATBHON ACATEIHHOCTH.

JlocTikeHWe 1€MW OCBOCHHUS ~ TPOTpaMMBl  OOECIIEYMBACTCA  PEIICHHUEM
COOTBETCTBYIOIIUX 3aaad. [IpuopuTeTHBIMU 3ajlayaMu OCBOEHHUSI Kypca «l'eomeTpum» Ha
06a3zoBoM ypoBHe B 10—11 kaccax sBISIIOTCS:

e (opMupoBaHuE TPENCTABICHUS O TEOMETPUU KAaK YacTH MHPOBOH KYJIbTYPHI H

OCO3HaHME €€ B3aUMOCBS3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHue mpeaCTAaBICHHWS O MHOTOTPAHHUKAX M TeJlax BpAIICHHUS Kak o
BOKHEHUIITNX MAaTEMaTUYECKUX MOJIETISAX, MO3BOJISIONIMX OIMUCHIBATh M HW3Yy4aThb
pa3HbIe SBJICHUS OKPYIKAIOIIETO MUPA;

e (opMupoBanue yMeHHs pacrio3HaBaTh Ha YEPTEKax, MOJCISIX M B PCATBHOM MHUPE
MHOTOTPAHHHWKH U TEJIa BPaIECHUS;

e OBJAQJICHUE METOJAMH pEIICHHs 3ajlad Ha TOCTPOCHHS Ha H300paKEHUSX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHue yMEHHs ONEPUPOBATH OCHOBHBIMH MOHSATUSIMH O MHOTOTPaHHUKAX U
TeJaxX BPAIECHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 3a/1a4; (OPMUPOBAHUE YMCHHUS
MPOBOJIUTh  HECJOXKHBIE  JIOKA3aTENbHBIE PACCYXACHUS B  XOJE PpCIICHUs
CTEPEOMETPUICCKUX 3a71a9 U 3a/1a4 C PAKTUIECKUM COACPIKAHUEM;

e pa3BUTHE WHTEUICKTYaJbHBIX M TBOPYECKHX CITOCOOHOCTEH 0oOydJaromuxcs,
MO3HABATEIILHOM  aKTUBHOCTH,  HCCIICNIOBATCIBLCKMX  YMEHUH, KPUTHYHOCTH
MBIIIJICHUS;



e (opMmupoBanue GHyHKIHOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUHU: YMEHHE
pacno3HaBaTh MPOSBICHUS FTEOMETPUUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEM
B pEaJbHBIX KU3HCHHBIX CUTYAIMSIX U MPU U3YUYEHUU APYTHX YICOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHCUMOCTEH M 3aKOHOMEpHOCTEH, (OopMyIupoBaTh HUX Ha S3bIKE
r€OMETPUM U CO37aBaTh TIE€OMETPUYECKHE MOJENH, TPUMEHATh OCBOCHHBIM
r€OMETPUYECKUN amnmapar JJig pelIeHUus IPAKTUKO-OPUEHTUPOBAHHBIX —3ajad,
MHTEPIPETUPOBATH U OLICHUBATh MOJYyYEHHbBIE PE3YJIBTATHI.

OTNMYNATENBHON  OCOOEHHOCTBIO MPOrpaMMbl  SIBJIIETCA  BKJIIOYEHHUE B KypcC
CTEPEOMETPUU B Hayaje €ro HW3y4YeHus 3a/Jad, pPEIIAeMbIX Ha YpPOBHE HMHTYUTHUBHOIO
MO3HAHUS, U ONpeeIEHHBIM 00pa30M OpraHM30BaHHas paboTa HaJl HUMU, YTO CIIOCOOCTBYIOT
Pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIUPYET HpPOTEKaHHUE
MHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JaJbHENIIEMY U3yUYEHHIO IIPEIMETA.

[Ipeanoutenne OTHAETCA HAIJIAIHO-KOHCTPYKTHBHOMY METOAY OOYYEHHs, TO €CThb
TEOPETHUYECKUE 3HAHHUSI MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh NPEIMETHO-IIPAKTUYECKON
NEATENIbHOCTU. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUNA Yy Yy4allMXCs B Kypce
CTEpPEOMETPUU MPOBOJUTCS 3a CUET PEIICHUS 3a]]a4 Ha CO3/IaHNe IPOCTPAHCTBEHHBIX 00pa30B
Y 33J]a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBbIMU oOpa3zamu. Co3aaHue o0pa3a MPOBOAUTCS C
OMOpOM Ha HAIrAIHOCTh, a ONEpUpOBaHME OOpa3oM — B YCIOBHSX OTBJICYEHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHMS €70 UCXOJHOTO CONEPIKAHMUS.

OcHoBHBIE coaepkaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 knaccax:
«Mmnororpanaukmn», «[Ipsmelie ¥ IIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpameHus», «BeKTopsl
U KOOpAMHATHI B MPOCTpaHCTBEY». DPOPMUPOBAHUE JIOTUYECKUX YMEHHM pachpelessieTcss He
TOJIBKO TI0 COZAEPKATEIbHBIM JIMHHUSM, HO U 10 rolaM 00y4eHHs Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHUs.

Copepxanue 00pa30BaHUS, COOTBETCTBYIOILIEE IMPEIMETHBIM pe3yibTaTaM OCBOCHUS
paboueil mporpamMMbl, paclpeAeN€HHbIM [0 TrojlaM OOy4Y€HHUs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJIAJIEHHE T'€OMETPUUYECKUMU MOHATUSMH M HABBIKAMHU OCYIIECTBISIOCH
MOCJIEA0BATEIBHO U MOCTYHATENbHO, C COOJIIOJEHUEM MPHUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBbIE 3HAHMSI BKJIIOYAJINCh B OOMIYI0 CHCTEMY TE€OMETPUYECKUX MpEeACTaBICHUN
0Oy4JaronuXxcsi, pacupssi U yriyosss e€, 00pa3ys MpOoUHbIe MHOKECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reometpun otBoauTcs 2 yaca B Henento B 10 knacce u 1 yac B Henemnto B
11 xmacce, Bcero 3a fBa roga ooyuenus - 102 yueOHbIX yaca.



COIEPKAHUE YYEBHOI'O KYPCA

10 KJTACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHUSL cTepeoMeTpuur. Touka, mpsMasi, IIOCKOCTb, MpocTpaHcTBO. [loHATHE
00 aKCMOMAaTHUYECKOM ITOCTPOEHUN CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUH U CIIECTBUS U3 HUX.

B3anmHOe pacrionokeHue MpsSIMBIX B IIPOCTPAHCTBE: IEPECEKAIOIUECs, MTapauIeIbHbIE U
CKpeluBaromuyecs mnpsMble. llapamienbHOCT HPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajielibHble MpPsSMbIE B IMPOCTPAHCTBE; NAPAJUICIBbHOCTh TPEX MPSIMBIX; MNapAILIEIBbHOCTh
OpsIMOM M IUIOCKOCTH. YTJIBI C COHANPABJICHHBIMU CTOPOHAMH; YTOJ MEXAY NPSMBIMH B
npoctpancTBe.  llapannenpHOCTH  INIOCKOCTEW:  TMapajUieNIbHbIE  TUIOCKOCTH;  CBOKCTBA
napajuielnbHbIX mIockocTel. [Ipocreiire npocTpaHCTBEHHbIE (DUTYpPBI HA TUIOCKOCTU: TETPadp,
KyO, apajijiesieune/; NOCTPOCHUE CEUEHU.

IlepieHAUKYIAPHOCTD NPSAMOU U INIOCKOCTHU: NIEPIICHAUKYJIISPHBIE IIPSMbBIE B IIPOCTPAHCTBE,
MpsAMBIE MapajulesibHbIe U NEPIECHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK IMEPIEHAUKYJISIPHOCTH
NpsAMOA W IUIOCKOCTH, TEOopemMa O IMPSAMOM MEPIECHIUKYJAPHOW IUIOCKOCTH. YTIJIBI B
MPOCTPAHCTBE: YrOJd MEXKAY MNPSIMONM W IUIOCKOCTHIO; JIBYTPAHHBIM YTOJ, JUHEWHBIA YTOJ
NBYIpaHHOro yria. llepneHaukynsp W HaKIOHHBIE: PACCTOSHUE OT TOYKHA 10 IUIOCKOCTH,
paccTosiHue OT MPSMO JI0 MIIOCKOCTH, MPOEKIUs (PUTyphl HA TUIOCKOCTb. [lepneHauKynapHoCTb
IUIOCKOCTEW:  IPU3HAK NEPHEHAUKYIAPHOCTH  JBYX IUIOCKOCTEH. Teopema o0  TpéX
MIEPIICHIUKYJIAPAX.

MHOrorpaHHUKHU

[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAaHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOIPaHHMKH; pa3BEPTKa MHOrorpaHHuka. [Ipu3ma: N-yrosibHas npusma; rpaHd U OCHOBAHUS
NpU3Mbl; TpsMas M HAKJIOHHAs Npu3Mbl; OOKOBas W TOJHAs MOBEPXHOCTh MPU3MBIL
[Tapannenenunen, nNpsAMOYTroOJbHBIA NapajuleIenune] U ero cBoucrtBa. [Iupamupa: N-yrosbHas
nupamMujia, TPaHW W OCHOBAaHME TUpaMUbl, OOKOBasi M TIOJHAs TOBEPXHOCTh IMHPAMMU/IBI;
MpaBWIbHasT W YCEUE€HHas MNHpaMuaa. OJIEMEHThl Npu3Mbl MW TupaMuibl. [IpaBuiibHBIE
MHOTOTPAaHHHMKHU: TOHATHE NPABUIBHOIO MHOTOTPAHHMKA; IMPAaBWIbHAS NMPU3Ma U NPABUIIbHAA
nvpamujia; IpaBuibHas TPEYyrojbHas NUpaMuia U NpaBWIbHBINA TeTpadip; KyO. [IpencraBnenue o
MIPAaBWJIBHBIX MHOTOTPAHHHUKAX: OKTAXIP, NOJAEKa’Ap U ukocarap. CedeHus: Mpru3Mbl U MIUPAMUIBI.

CuMmmeTprst B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIIBHO TOYKH, MPSAMOW, IUIOCKOCTH.
DJIeMEHThl CHMMETPHUH B MUpAMUIaX, MapajuiesenuIe1ax, IpaBUIbHbBIX MHOTOIPaHHUKAX.

Bbluucienue 3J1eMEHTOB MHOTOTPAHHUKOB: pE€Opa, AuaroHanu, yriel. [lnomaas 60koBoi
IIOBEPXHOCTU M TOJHOW MOBEPXHOCTH MPSMOW NPHU3MBI, IUIOMIAAb OCHOBaHUM, TEOpEMa O
OOKOBOM TMOBEPXHOCTU MPsSMON Tpu3Mbl. [lmomans OGOKOBOW MOBEPXHOCTH W TMOBEPXHOCTH
MpaBUJILHOW TUPaMUABI, TeOpeMa O IuIoaan yceu€HHou mupamunbl. [lorstue o6 oOBEME.
O0BEM TMpaMuIbI, TIPU3MBI.



[TonoGHbie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXKIYy IUIOIMIAIIMHA ITOBEPXHOCTEH,
00BbéMaMu ITOAOOHBIX TEIL.

11 KJTACC

TeJia BpaleHus

[Hunuaapuyeckass MNOBEPXHOCTh, OOpasyrollve LHJIMHIPUYECKOM MOBEPXHOCTH, OCh
HUJIUHAPUYECKON MOBEPXHOCTHU. L{unuHap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 0Opasyromas u
OCb; IJIOIIAb OOKOBOW U MOJHON MOBEPXHOCTH.

Konunueckasi mOBEpXHOCTb, 00pa3yrolIMe KOHUYECKON IOBEPXHOCTH, OChb M BEpIIMHA
KOHMYECKON NoBepxHOCTU. KOHyC: OCHOBaHME W BepIIMHA, OOpasymoolias MU OChb; IJIOLIAAb
OOKOBOH W TOJHON MOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pa3yloliMe M BHICOTA; OCHOBaHHUS U
OOKOBasi IOBEPXHOCTb.

Chepa u map: weHTp, paauyc, AuUaMeTp; IUIOIIAAb IMOBEPXHOCTU cdepbl. B3aumuoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTb K cpepe; TIIoIma s chephl.

N306paxxeHue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOunHanuyu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOrpaHHUK, ONMCAHHBIM OKOJIO
cdepsl; cepa, BMCaHHAs] B MHOTOI'PaHHUK, WJTM TEJIO BPALlCHUS.

[Tonsatne 06 o0BEMe. OcHOBHBIE CBOWCcTBA O00BEMOB Teld. TeopemMa 00 00BEME
IOPSIMOYTOJIBHOTO Mapajuienenunena u cieactBuss u3 He€. OObEM nuimuHapa, KoHyca. OO0béM
1mapa ¥ iomajb chepsol.

[logoOHbie Tenma B mpocTtpaHcTBe. COOTHOLIEHUS MEXKIY IUIOMIAAIMUA IOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEI.

Ceuennss umiauHApa (MapajyielbHO M NEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEe Yepe3 BEPILUHY), CEUECHUs Iapa.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu u B mpocTpaHcTBe. CIIOKEHUE W BBIYUTAHWE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha u4ucio. Pa3noxkeHrne BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. IIpaBuio
napajuienenunena. Penienue 3axad, CBsI3aHHBIX C IPUMEHEHHEM IIPaBUII JEHCTBUN C BEKTOPAMH.
[IpsamoyrospHas cucrema KoopauHaT B IpocTpaHcTBe. Koopaunarter BekrTopa. IIpocreiimme
3alayd B KOOpAMHATax. YTod Mexay Bekropamu. CKalgpHOE NPOU3BEACHUE BEKTOPOB.
Boluucienue yrioB Mexay NpSAMbIMA U IUIOCKOCTSIMU. KoOpAMHATHO-BEKTOPHBIA METON NpH
pELIEHNN T€OMETPUUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pPE3yIbTAaThl OCBOCHUSI MpOrpaMMbl yueOHOro mpeamera «MareMaTukar»
XapaKTEepU3yIOTCA:

I'pa:xxnanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO TPAKJIAHCKOW TO3UIMKU  OOY4YalOIIerocss KakK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBaX
(YHKIIMOHUPOBAHUST PA3JIUYHBIX CTPYKTYp, SBIICHHHA, MPOIEAYP TPaKIaHCKOTO OOIIECTBa
(BBIOOpBI, OMPOCHl W TIp.), YMEHUEM B3aUMOJCUCTBOBATH C COIMAJIbHBIMU HWHCTUTYTAMHU B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUMCKON TPa’KIaHCKOW UACHTUYHOCTH, YBAXKEHUS K MPOILUIOMY U
HACTOAIIEMY POCCUICKONW MaTeMaTUKH, ICHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSM POCCUUCKUX
MAaTEMATUKOB U POCCHUHCKON MaTeéMaTUYE€CKOW IIKOJIbI, K MCIOJb30BAHUIO ATHUX HOCTHKCHUHN B
JIPYTUX HayKax, TEXHOJIOTHSX, chepax IKOHOMUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMEM JyXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa; CcHOpPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM NMPUMEHEHUEM
NOCTUKEHU HAYKH U AEATEIbHOCTHIO YUYEHOIO; OCO3HAHWEM JIMYHOTO BKJaJa B MOCTPOCHHUE
YCTOMYHMBOTO Oy ayIIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHMEM K  MHpPY, BKIHOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, pELICHUM, PACCYXKJICHHM; BOCIPUUMYUBOCTHIO K
MaTeMaTUYECKUM acCIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

dDusnyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTUYECKHUE 3HAHUSI B HHTEpEcaxX 3/10pPOBOTO
u Oe3omacHOTO 00pa3a >KU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3JI0POBBIO (3710pOBOE
NUTaHue, cOATaHCUPOBAHHBIM PEXKUM 3aHATUN U OTIbIXa, peryJisipHasl puznueckas aKTUBHOCTD);
(bu3YecKoro COBEPIICHCTBOBAHUS, npu 3aHATUAX CHIOPTHUBHO-03/I0POBUTEIBHOI
NEATEIbHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K Pa3TUYHBIM
chepam mpodeccHOoHaNBbHON ACSITENBHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW W €€ MPWIOKCHUSIMH,
YMEHUEM COBEpIIIaTh OCO3HAHHBIN BBIOOP Oyaymieil mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUTAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa30BaHUIO U



caM0OOpa30BaHHWIO Ha TPOTSHKCHWHM BCEHW KW3HHM, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
PEIICHUH MPAaKTUYECKUX 3a7a4 MaTeMaTHUCCKOM HAIIPaBICHHOCTH.

IK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO JKOJIOTHYECKON KYJIbTYpPhl, TOHUMAHUEM BIWSHHUS COITHAIHHO-
HSKOHOMHYECKHX IIPOIIECCOB Ha COCTOSHHE NPHPOJHOW M COIMAIBHON Cpeapl, OCO3HAHHUEM
IJI00AJBHOTO  XapakTepa  OJKOJOTHYECKHX  MpoOJjieM; OpHUEHTalueld Ha  NIPUMCHCHHE
MaTeMaTUYeCKUX 3HAHWW IS PEIICHHs 3a7a9 B O00JACTH OKPYKAIOIICH Cpeibl, TUIAHUPOBAHUS
MTOCTYTIKOB M OIEHKH MX BO3MOYKHBIX MTOCJIEICTBUM JJIsI OKPYKAIOMIEH CPEIbl.

IleHHOCTH HAYYHOT'O IO3HAHMS:

c(hOPMHPOBAHHOCTHIO MHPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKW U OOIICCTBCHHOM MPAKTHUKH, TOHUMAaHUEM MaTeMaTHYECKOW HayKH Kak chepsl
YEIIOBEUECKON JIEITEILHOCTH, TANOB €€ Pa3BUTHSA M 3HAYUMOCTH JIJISI PA3BUTHS ITMBUIIH3AINH;
OBJIAJICHUEM SI3BIKOM MaTEMaTUKH M MAaTeMaTHYeCKOW KyJIbTYpPOW KaK CPEJICTBOM ITO3HAHHUS
MHpA; TOTOBHOCTBIO OCYIIECTBIATh IPOCKTHYID U  HCCICAOBATEIbCKYIO JEATCIIBHOCTD
WHJUBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS MPOTpaMMbl y4eOHOro mpeameTa «MaTteMaTHKay
XapaKTEpU3yIOTCS  OBJIAJICHUEM  yYHUBEPCAIbHBIMA  MHO3HABAMENbHBIMU  OelCmBUsMU,
VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMUY, — YHUBECPCANbHbIMU — Pe2YISIMUBHBIMU
OeticmeusiMu.

1) Vuusepcanvuvie nosnasamensuvle oeticmausi, obecneuusaom opmuposanue 6A306bix
KOCHUMUBHBIX NPOYECCO8 00y4arouuxcs (0ceoeHue mMemooo8 NO3HAHUSL OKPYICAouwe20 Mupd;
npuMeHeHue J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jjornvyeckue 1eMcTBUS:

e BBIABJIATh W XapaKTEPU30BaTh CYIICCTBEHHBIC IMPU3HAKH MaTeMaTHYECKHUX OOBEKTOB,
MOHITHIA, OTHOIICHWA MEXIYy IOHATUAMHU; (DOPMYIHpOBaTH OMNpPEACICHUS TOHATHI;
YCTaHABIIMBATh CYIIICCTBCHHBIN MPU3HAK KJIaCCH(PUKAIIMN, OCHOBAHUS JIJI1 0000IICHUS
CPaBHCHHUS, KPUTCPUH TIPOBOJIMMOTO aHAJIN3a;

e BOCIPUHHUMATH, (OPMYJIMPOBATh U IMPEOOPA30BBIBATH CYXKJICHHS: YTBEPAHUTCIbHBIC WU
OTpHULIATEIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIUE; YCIIOBHEIC,

e BBUBJISATH MAaTEMATHUYCCKHUE 3aKOHOMEPHOCTH, B3aHMMOCBS3HM M MPOTHBOpPEUHs B (haKTax,
JAHHBIX, HAOJIOACHHMSX M YTBEPXKACHUSAX; MpeAaraTb KPUTCPUU JUIS BBISIBICHHS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

e JICJIaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTHUKH, JCTYKTHUBHBIX M WHIYKTHBHBIX
YMO3AKJIFOUCHUH, YMO3aKIIFOUYEHUM 110 aHAJIOTUH;



e TPOBOJHUTH CAMOCTOSATEIHHO JOKA3aTeJIbCTBA MATEMAaTHICCKUX YTBEPKICHUN (TIPSMBIE U
OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAIIUIO, IIPUBOIUTE IIPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYK/ICHUS U BHIBOJIBI;

e BBIOMpaTh cHoco0® pemeHus y4deOHOW 3amadu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pEIICHUS, BHIOMPATh HAMOOJICe MOAXOMSIINA C y4ETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHUER).

Ba3oBble ucciienoBaTeabcKue 1eiicTBUS:

e HCMOJB30BaTh  BOMPOCKI  KAaK  HWCCJICAOBATEIBCKUM  HHCTPYMEHT  TIO3HAHUS,
dbopMyIHpOBaTh BOMPOCHI, (PUKCHPYIONINE MPOTUBOPEYHE, MPOOJIeMy, yCTaHABIMBATh
HUCKOMOE M JIaHHOE, (POPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOO TIO3UIUIO, MHCHHUC;

e TMPOBOJHUTH CaMOCTOSTEIIBHO CIUIAHWPOBAHHBIA OKCIICPUMEHT, HCCICIOBAaHUE 10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTreMaTHdecKoro oOBeKTa, SBJICHHUS, IMpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, SIBJICHUSMH, TIPOIIECCAMU;

e CaMOCTOSITEIHLHO (HOPMYIHPOBATH 0OOOIIEHHS U BBIBOJIBI IO PE3yiIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUsI, HCCIICIOBAHMS, OILICHUBATh JOCTOBEPHOCTh TMOJYYCHHBIX PE3YJIbTaTOB,
BBIBOJIOB M 000OIICHHI;

e TPOTHO3MPOBATH BO3MOKHOE PA3BUTHE MPOIECCA, a TAK)KE BBIABUTATH MIPEAMOI0KECHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnpopmanueii:

e BBIABIATH AchULIMTHI UHGOPMAIUHU, TAaHHBIX, HEOOXOAUMBIX JIJI1 OTBETa HA BOIPOC U IS
pEIIeHUS 3a/1a4H;

e BBIOMpaTh WHPOPMAIMIO W3 WCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIM3UPOBATH,
CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATh WH(POPMAIIUIO PA3TUYHBIX BUIAOB W (opm
IIpEeACTaBIICHHUS;

e CTPYKTYpUpOBaTh HMH(MOpPMALMIO, TMPEACTaBIATH €€ B  pa3aIudyHBIX  (opmax,
WJUTIOCTPUPOBATH IpapUuecKu;

e OICHWBATh HAAEKHOCT, WH(MOpPMAIMH TI0 CaMOCTOATEIBHO C(OpMYyITHpPOBAHHBIM
KPUTEPHUSIM.

2) Vhueepcanvhvie KOMMyHUKamuemnvle Oelicmeus, obecneuusarom coopmuposannocns

COYUATILHBIX HABLIKOB 00VUAIOUUXCHL.

Oo0menue:

e BOCIPUHUMATH U (DPOPMYITHUPOBATH CYKIEHHUS B COOTBETCTBHUHU C YCIOBUSMH U TEIAMU
OOIlIeHusT; SICHO, TOYHO, TPAMOTHO BBHIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy pEIICHUs 3aJa4yv, KOMMEHTUPOBATh
IIOJIy4YE€HHBIN pe3yJIbTaT;

e B XOJI¢ OOCYXKIEHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOM TEMBbI, TTPOOICMBI,
perraeMoii 3a1a4u, BBICKAa3bIBaTh UCH, HAIICIICHHBIC Ha TIOMCK PEIICHHS; COTIOCTABIIATh
CBOM CYXKJICHUS C CYKJICHHUSIMU APYTHX YIACTHUKOB JUAIOTa, OOHAPYKUBATH Pa3InIue U



CXOJICTBO TO3UIMH; B KOppeKTHOM (opme GdopmynupoBaTh pa3HOTIacusi, CBOU
BO3PAKEHHS;

MPEACTABIATh PE3YNbTaThl PEIICHUS 3a/layd, 3KCIEPHUMEHTA, UCCIEIOBAHMS, MPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (OpMaT BBICTYIUICHUS C YYETOM 3aqad IPE3EHTAlUH U
0COOEHHOCTEH ayTUTOPHUHU.

CorpyaHuvecTBo:

MOHUMATh U HMCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHON M WHAMBUAYATbHON pabOThI MPH
pelieHrnr yueOHBIX 3aj]ad; MPUHUMATh IIeJb COBMECTHOM JESTENbHOCTH, IIAHUPOBATH
OpraHu3alMI0 COBMECTHON paloThl, pacmpenensiTb BHABI PadOT, JOroBapHUBaThCH,
o0Cy>XIaTh MPOIIeCC U pe3ybTaT paboThl; 00001aTh MHEHHSI HECKOIBKUX JIFOJICH;
y4acTBOBaTh B I'PYIMIOBBIX opmax padboThl (00CyXkaeHUs, OOMEH MHEHUMN, «MO3TOBBIC
IITYPMBD» U UHBIC); BBITIOIHATH CBOIO YacTh pabOThl U KOOPAHMHUPOBATH CBOU JACHCTBHSI C
APYTUMHU YJIEHAMH KOMaHJbl; OLIEHWBATh KAY€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT IO
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aMOJICHCTBHSI.

3) Vuusepcanvuvie pezyisamuensle Oelicmsus, 00ecnedusarom GopmMupo8aHue cMulCl06bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTU.
Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpPMAIIUH.

CaMOKOHTPOJIb:

BJIQJIETh HABBIKAMU TIO3HABATEIBHON pe(dieKCHH KaK OCO3HaHHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIUTEIBHBIX MPOLECCOB, WX PE3yJbTAaTOB; BIAAETh CHOCOOaAMU
CaMONPOBEPKH, CAMOKOHTPOJI Ipollecca M pe3yJibTaTa pPEIICHUS MaTeMaTUYeCKON
3a/1auu;

MPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH PEIICHUH 3aJa4l, BHOCUTH
KOPPEKTUBBI B JEATENBHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, AHHBIX, HAWJACHHBIX
OIIHUOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa IeJIW U YCIOBHUSIM, OOBICHATH MPUUUHBI
JOCTUKEHMSI WIIK HEJJOCTUKEHUS PE3yJbTaTOB IEATEIbHOCTH, HAXOAUTh OIIMOKY, AaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

OneprpoBaTh NOHATUSAMHU: TOUYKA, PAMas, IIIOCKOCTb.



[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEJACTBUA M3 HUX MPU PEUICHUU F€OMETPUUYECKHUX
3azay.

OnepupoBarh MOHATUSAMH: [APATUIETBHOCTh M MEPHEHAUKYJSIPHOCTH HPSMBIX U
IJIOCKOCTEHN.

KnaccuduimpoBath B3auMHOE paciojioKeHUe MPSMbIX U TIIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSIMU: JBYTpaHHBIA yroy, TpaHW JBYTPAHHOrO yria, peodpo
JBYTPAHHOTO yIJia; JIMHEWHBIN yroJl IBYIPaHHOIO yIia; TpaaycHas Mepa IBYIPaHHOIO yTJa.

OnepupoBaTh TNOHSATUSAMHU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBINYKIBIH MHOTOIPaHHUK,
AJIEMEHTHI MHOTOTPAHHHKA, TIPABUIIBHBI MHOTOIPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMuja; MpU3Ma, MPSIMOYTOJIbHBIN
napajuiesienunes, Kyo).

KinaccudunmpoBaTh MHOTOTPaHHUKH, BBIOMPAsi OCHOBAHUS Il KilacCU(UKAIUU (BBITYKJIIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; MTPAaBUIbHbIE MHOTOTPAHHUKU;, MPSIMbIE U HAKJIOHHBIC MPU3MBI,
napauie’enune/abl).

OnepupoBath MOHATUAMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METOJT CIIEIOB.

CTpouTh ceueHHs MHOTOIPAHHHUKOB METOJOM CIIEJIOB, BBIIOJHATH (BBIHOCHBIE) IIJIOCKHE
YEepTEKU U3 PUCYHKOB IIPOCTBIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3aaun Ha HAXOXKJEHUE TE€OMETPUUECKUX BEJIIMYUH MO 00pasiiaM WU alfOpUTMaM,
MIPUMEHSISI U3BECTHBIC AHAIIMTHYECKHWE METOJIbl MPU PEIICHUH CTAaHJAPTHBIX MaTEMaTHUYECKUX
3a/lay Ha BBIYMCIICHHE PACCTOSHUN MEXKIY JBYMsI TOUYKaMH, OT TOYKU O NPSIMOM, OT TOYKH A0
MJIOCKOCTH, MEKY CKPEILIMBAIOIIMMUCS TPSIMBIMH.

PemaTe 3a1aui Ha HAXOXKJIEHUE T€OMETPUUECKUX BEIMUYMH MO 00pa3laM WM ajJropuTMam,
MIPUMEHSIS U3BECTHBIC AHAIIMUTHUYECKHWE METOJIbl MPHU PEIICHUH CTAaHJAPTHBIX MaTEeMaTUYECKUX
3a/1a4 Ha BBIYUCICHUE VYIJIOB MEXKIY CKPELIMBAIOIIMMHUCS NPSIMBIMU, MEXIY MPAMOA H
MJIOCKOCTBIO, MEXTY TUIOCKOCTSAMM, TBYTPAHHBIX YIJIOB.

Boruucisate 00bEMBI M IIIOMIAIA MTOBEPXHOCTEH MHOTOIPAHHHMKOB (MpHU3Ma, MUPAMKIA) C
npUMEHEeHHEM (HOPMYIT; BBIYUCIIATH COOTHOLLIEHUS MEXTy IUIOIAIMU TIOBEPXHOCTEH, 00bEMaMu
M0JI0OHBIX MHOTOTPaHHHUKOB.

OnepupoBarh NOHATUSAMHU: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OChb M IIJIOCKOCTH
CUMMETPHUH; UEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI.

N3Bnekath, npeoOpa3oBbIBaTh U MHTEPHPETUPOBATH MHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoOMeTpUYeCKux (Urypax, MpeACTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

[IpumensiTb reomerpuueckue (akThl ISl PELICHUS CTEPEOMETPUYECKHX  3ajad,
MPEANOaraloMX HECKOJbKO IIaroB PEIICHUs, €CIH YCJIOBHUS MPUMEHEHHs 3aJaHbl B SBHOU
dhopme.

[IpuMeHsATh mNpocCTeHIline MNPOrpaMMHBIE CPEJICTBA U BJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4.



[IpuBoauTh TpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE U  IKU3HU,
pacrio3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPHUM B UCKYCCTBE.

[IpuMeHATh TOJyYEHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3HPOBATh pEaJbHbIE CUTYyallUd WU
NPUMEHATh  HU3yYEHHBIE TOHATHS B  MPOIECCE IOMCKAa PEIICHHS  MaTeMaTUYECKU
c(hOpMYITUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATh pEalbHbIE CHUTYyallMd Ha S3bIKE TE€OMETPHH,
UCCIIEN0BATh IMMOCTPOECHHBIE MOJEIN C HCHOJIb30BAHHEM T'€OMETPUUECKUX MOHITHUH U TEOPEM,
amnmapara ajareOpbl; pemarh MPaKTUIECKUE 3a/1a4M, CBSI3aHHbIE C HAX0XJICHUEM IeOMETPUIECKIX
BEJINYMH.

11 KJTACC

OnepupoBarh MOHATUAMU: HUJIMHIPUYECKAsT TOBEPXHOCTh, 00Pa3yIONIUe MIHHIPUIECKOM
MOBEPXHOCTU; UWIMHJIP; KOHUYECKas MOBEPXHOCTh, OOpa3ylollne KOHWYECKOW IMOBEPXHOCTH,
KOHYC; chepruuecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HWJIMHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccugunupoBaTe B3aMMHOE pacioioKeHUue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: LIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CErMEHTa;
IapOBOM CJIOW, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH TEN BpAIEHUS, TECOMETPHUUECKUX TEN C
IpUMEHEHHEM (OPMYIL.

OnepupoBarh TMOHATUSAMH: MHOTOTPAHHUK, BIUCAHHBIM B cdepy U OMUCAHHBIM OKOJIO
cdepsl; cdepa, BMCaHHAs] B MHOTOTPAHHUK WIIM TEJIO0 BpaIICHUS.

BbI4ucnsaTe COOTHOIICHHSI MEXKAY TUIOMIAIIMU TTOBEPXHOCTEN U 00BEMaMH MOTOOHBIX TE.

N3o0paxaTs wuzydaemble GUTYpPBl OT PYKH M C TPUMEHEHHEM TPOCTHIX YEePTEKHBIX
MHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BU
CBEPXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Brnekath, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYeCKUuX (PUrypax, MpeacTaBIeHHYIO Ha YepTekax U pUCyHKaX.

OmnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BhITONTHATE 1EUCTBUS CIOKEHUS BEKTOPOB, BEHIYUTAHUS BEKTOPOB M YMHOXKEHUSI BEKTOpa Ha
YHCII0, 0OBACHATH, KAKUMU CBOMCTBAMH OHU 00JIaIalO0T.

[TpuMeHsTh NpaBuiIo napasuliesienuIena.

OnepupoBaTh MOHATUSMHU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOp, MOJIYJIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXAY BEKTOpamH, CKaJIpHOE
MPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIIAHAPHBIE BEKTOPHI.



HaxoauTh cyMMy BEKTOPOB M MPOM3BEJCHHE BEKTOPa Ha YUCIIO, YTOJ MEXAYy BEKTOPAMH,
CKaJISIPHOE MPOM3BECHIE, PACKIIAIBIBATH BEKTOP 10 ABYM HEKOJUTMHEAPHBIM BEKTOpPaM.

3amaBaTh TUIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAMHAT.

[IpumensaTte reomeTpudeckue (aKThI IS pEHICHUS CTEPEOMETPUUYSCKHX  3ajad,
NPEINOoJIaraloIIuX HECKOJIbKO IaroB pPEHIeHUs, CIM YCIOBUS TMPUMEHEHUS 3aJaHbl B SBHON
dhopme.

Pemate mpocrelimme TeoMeTpUIeCKre 3a/ladyd Ha MPUMEHEHHE BEKTOPHO-KOOPIAMHATHOTO
METO/1a.

Pemate 3agaunm Ha JOKA3aTeNbCTBO MATEMATHYECKUX OTHOIICHUH W HAXOXKJICHHE
rE€OMETPUUYECKUX BEIMYUH MO 00pa3laM WM alTOpPUTMaM, MPUMEHSS W3BECTHBIC METOMBI MPH
pEIICHNHY CTaHIAPTHBIX MaTeMaTHYECKHX 3a7ad.

[IpuMeHATh MPOCTEHIIHME MPOTPAMMHBIE CPEICTBA W SJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI TPU PEIICHUH CTEPEOMETPUUSCKHX 3a]1a4.

[IpuBoAUTs TpPUMEpPHl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B TNPUPOAEC U KU3HU,
pacro3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJSyYEeHHbIC 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH peajbHbIC CUTYyallud U
MPUMEHSATh  HM3yYCHHBIE TIOHATHS B  TMPOIECCe TIOWCKAa  PEHICHHS  MaTeMaTHYECKU
c(hOpMYIUPOBAHHONW MPOOJIIEMBI, MOJIEIUPOBATh pPEATbHBIE CHUTyaIlMd Ha S3BIKE TCOMETPHH,
MCCJIEIOBATh MOCTPOEHHBIE MOJEIHM C HMCIOJIb30BAaHUEM T€OMETPUUECKUX TMOHSATUH U TEOpeM,
anmapara anreopsl; pemaTth NPakKTUUYeCKUe 3a1aud, CBI3aHHbIE C HAXOXKJICHUEM IeOMETPUUECKIX
BEJTUYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
! Brexertite B crepeomeTpitio 10 https://m.edsoo.ru/1c209e37
IIpsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE.
2 ITapanieabHOCTD NPSIMBIX U 12 1 bubmmorexa HOK
P . P https://m.edsoo.ru/1c209e37
IJIOCKOCTEMN
3 IleprieHAMKYAAPHOCTD MPAMBIX U 12 bubnuorexa [HOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
4 VYrisl MeXAy NPSIMBIMU U 10 1 bubnmnorexka [HOK
IIJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bu6nuoreka [IOK
M 11 1
> HOTOTpantic https://m.edsoo.ru/1c209e37
N bubmuotexa [JOK
0 OOBEMEI MHOTOrpaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [loBTOpEHME: CeueHus, pacCTOSAHUS U 4 1 bubmuoreka [JOK
YIJIBL https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'PAMME



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

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM uudpoBbie
Ne i/m P Konrpoabnsie | IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bu6nmoreka [IOK
! Tena ppamerits 12 https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
2 1
OOnemer Ten > https://m.edsoo.ru/1c209e37
3 Bektopsl 1 KOOpAUHATEH B 10 1 bubnuotexa [HOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpeHME, 0000MIICHNE, 7 1 bubnnoreka IIOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/1c209e37
OBHLIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME



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




MMPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHOM ITPOI'PAMMBI

10 KITACC
Kon . .
IIpoBepsiemble nmpeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM
TPOBEPIEMOTO NPOrpaMMBbI CpeHero o01ero oopa3oBaHusA
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOYKA, PAMas, INIOCKOCTb
25 [IpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IPU  PEIICHUU
' F€OMETPUUECKUX 3a]a4
23 OnepupoBaTb NOHATUSAMHU: MAPAJUIEIBHOCTb M IEPHEHAUKYISIPHOCTb MPSAMBIX U
' IIJIOCKOCTEMN
7.4 KnaccugunupoBars B3auMHOE pacloI0kKeHNe NPSAMBIX U IUIOCKOCTEH B IPOCTPaHCTBE
OnepupoBaTh MOHATUAMHU: JABYI'PaHHbBIM Yrosl, TIpaHH JBYTPaHHOrO Yyria, pedpo
7.5 JBYTPaHHOI'O yIJja, JUHEHHBIM yroJ JBYI'PAHHOIO yIa, I'palyCHas Mepa JABYTPaHHOTO
yria
76 OHGpI/IpOBaTI) MOHATHUAMU: MHOI'OI'paHHUK, BBIHYKHLIﬁ n HCBI:IHYKJIBII\/JI MHOI'OrpaHHUK,
' 3JIEMEHTBl MHOTOI'PaHHUKA, IIPAaBUIIbHBI MHOTOTPaHHUK
27 Pacrnio3HaBaTh OCHOBHBIE BUbI MHOTOTPAHHUKOB (MUpaMuia, MpU3Ma, IpsIMOYTOJIbHBIN
' napajuienenunea, Kyo)
KnaccupunupoBarb MHOTOTpaHHHUKH, BBIOMpas OCHOBaHMSA JJs  KiaccU(UKALUU
7.8 (BBIMTYKJIbIE U HEBBIMYKJIBIE MHOTOTPAHHHUKH, MPAaBUJIbHbIE MHOTOIPAHHHUKH, NPSMbIE U
HaKJIOHHBIE IPU3MBI, MTapauIesIeTuIIeIbl)
7.9 OHGpHpOBaTB MOHATHUAMU: CCKYyIIasd MIOCKOCTh, CCHCHNEC MHOT'OI'PAHHHUKOB
710 OOBACHITD IMPUHOUIIBI TTOCTPOCHUSA CeueHU MHOT'OTPpaHHUKOB, MCIIOJIB3YysA MCTO/
' CIIEJIOB
711 CTpOI/ITL CCUCHUA MHOI'OIpaHHUKOB METOAOM CJICIOB, BBIIIOJIHATH (BI)IHOCHBIG) IIJIOCKHEC
' YEepPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y
Pemarsn 3ala4Yd Ha HaXO0XACHHUC TCOMETPUUYCCKUX BCJIUYHUH II0 o6pa3uaM NI
219 QIrOpuTMaM, NPHUMEHSS UW3BECTHBIE AHAJUTUYECKME METOABl IpPU  PEIICHUU

CTaHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha BBIYHUCICHUC paCCTOSIHI/Iﬁ MCXKAY JABYyMs

TOYKaMH, OT TOYKHU OO HpHMOfI, OT TOYKHU 0 INIOCKOCTH, MCKIY CKPCHIMBAOIIHUMUCIA




MMpAMbIMHA

7.13

PemraTs 3aa4Yd Ha HaXO0XACHHUEC TI'COMETPHUUYCCKHUX BEJIUYHMH IIO o6pa3uaM U1
AJIropuTMam, IMpUMCHAA  U3BCCTHBIC AHAIIUTUYCCKUC  MCTOJAbI IIpU  PCUICHUH
CTaHAApPTHBIX MAaTEMAaTUYCCKUX 3aJa4 Ha BBIYHMCIICHUC YTJ10B MCKIAY
CKpCIIUBAOIMUMUCA MPAMBIMU, MCKAY HpﬂMOﬁ " IIOCKOCTBIO, MCKAY IIJIOCKOCTAMU,

JBYTPaHHBIX YIJIOB

7.14

Boraucnare 00bEMBI U TIIO0MIAIN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, IIUPaMHIa) C
OpUMEHEHHEM (OPMYII, BBIYHCIATh COOTHOIICHUS MEXAY IJIOLIAIIMH MMOBEPXHOCTEH,

00BéMaMu HO,Z[O6HBIX MHOT'OI'PaHHHUKOB

7.15

OHGpI/IpOBaTb IMOHATHUAMU: CHUMMCTPHUA B IMPOCTPAHCTBC, HLCHTP, OCb H IIJIOCKOCTb

CUMMCTPHU, HCHTP, OCb U IIJIOCKOCTb CUMMCTPUU (le"ypBI

7.16

W3BnekaTh, mpeoOpa3oBbIBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO O POCTPAHCTBEHHBIX

TCOMCTPUUICCKUX (I)I/Il"yan, MMPEACTABJICHHYIO HAa YCPTCIKAX U PUCYHKAX

7.17

HpI/IMeHHTb IrCOMCTPHUUCCKUC (I)aKTLI A pCHICHHA CTCPCOMCTPHUUCCKUX 3aaad,
nmpeamnojgararomux HECKOJIBKO MIaroB pCliCHUs, €CIW YCIOBUA NPHUMCHCHHA 3aJlaHbl B

SIBHOU popMme

7.18

[IpuMeHATs mpocTEeHIME NPOrpaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKALIMOHHBIE

CUCTCMBI IIPpU PCIICHUU CTCPECOMETPUYCCKHUX 3a/lav

7.19

[IpuBOoauTE mHpUMEPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE M IKU3HH,

paciio3HaBaTh IMMPOSABJICHHUEC 3aKOHOB '€COMCTPUU B HCKYCCTBE

7.20

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUA Ha IPAKTHUKE: aHAJIIM3UPOBATH PCAJIbHBIC CUTYyallUUu U
MNPUMCHATh HM3YYCHHBIC TIOHATHA B MPOHCCCC TIIOMCKAa PCHICHUA MATCMAaTUYCCKU
C(I)OpMYHHpOBaHHOﬁ HpO6J'I€MBI, MOZACIIMPOBATE PCAJIbHBIC CHUTyallUM Ha A3BIKE
TCOMETPpHH, UCCIICAOBATH IMOCTPOCHHBIC MOJCIIM C HUCIOJbB30BAHUEM TI'COMETPUUCCKHUX
MOHATUU U TCOpECM, allIrapara anre6pL1, peuiaTth MPAKTUYCCKUC 3adayu, CBA3AHHBIC C

HaXO0XIACHUEM I'COMCTPHUICCKUX BCIINYHNH

11 KVIACC




Kon

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJ/IbTAaThl OCBOCHUA OCHOBHOM 06pa30BaTeJ’le0ﬁ

NpoBepPsIeMOro
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTb  MOHATUSMHU: WIMHIPUYECKas  TMOBEPXHOCTbD, oOpazymoiue
6.1 [WIMHAPUYECKON TMOBEPXHOCTH, IMIMHIP, KOHHYECKAas MOBEPXHOCTh, 0Opa3zyromue
KOHUYECKOW MOBEPXHOCTH, KOHYC, chepruyeckasi IOBEpXHOCTh
6.2 PacnioznaBats Tena BpaimeHus (UIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATDH CITOCOOBI TTOJTYUYCHHSI TEJT BpaAIlCHUS
6.4 KnaccudumupoBars B3auMHOE PacmoioKeHHe cPephl U TIOCKOCTH
65 OnepupoBaTh MOHATUSIMH: IIAPOBOIM CEIrMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CEIMEHTA,
' [IApOBOM CJION, OCHOBaHHE IIAPOBOTO CIIOSI, BHICOTA IIIAPOBOTO CJI0S, IIIAPOBOM CEKTOP
6.5 Boraucnars 00bEMBI U IIJIONIAIU TIOBEPXHOCTEH TEI BPAIICHUS, TEOMETPHIECKUX TEII C
' npuMeHeHueM GopMy
67 OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHUK, BIUCAHHBIA B cpepy U OINUCAHHBIA OKOIO
' cdepsl, cepa, BiMcaHHAs B MHOTOTPAHHHUK HJTH TEJIO BPAIICHUS
68 BbIyncnsaTh COOTHOIICHUS MEXKIY IUIOMIAASIMHU MOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
' TeI
6.9 N3obpaxkaTs n3ydyaembie (GUTYphl OT PYKH W C IPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
' UHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) ITUIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX O0BEMHBIX (UTYD:
' BUJ CBEPXY, COOKY, CHU3Y; CTPOUTh CEYEHHUS TeJl BPALLCHUs
W3Bnekars, MHTEPIPETHPOBATH " npeoOpa3oBHIBATH nHPOPMALIHIO 0
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MpPEICTaBIEHHYI0 Ha 4YepTekax H
pHUCYHKaX
[IpumensTe rTeomerpuyeckne (aKThl JUIST PEImIeHHs CTEPeOMETPHUYECKHX —3aad,
6.12 NPEIOIArafoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIIM YCIOBHUS NMPUMEHEHHs 33aJaHbl B
SBHOM hopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BbIMONHATE AEUCTBUS CIOXKEHHS BEKTOPOB, BBIUMTAHMS BEKTOPOB M YMHOXKEHHS
' BEKTOpa Ha YHUCII0, 0OBACHATH, KAKUMU CBOWCTBAMH OHH 00J1aJ1al0T
6.15 [TpuMeHsTh MpaBUIIO Napajlieenunena Npy CI0XeHUH BEKTOPOB
6.16 OnepupoBaTh MOHATHUSAMH: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb




BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpa, YOl MEXIy BEKTOpaMmy,

CKaJIApHOC MPOU3BCACHUC BECKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI

Haxoauth cyMMy BEKTOpPOB M TIPOU3BE/IEHHME BEKTOpa HA 4YHUCIO, Yol MEXIy

6.17 BEKTOpPAMHM,  CKAJISpPHOE  IIPOU3BEAEHUE,  pPaCKIaAblBaTb  BEKTOP IO  JIBYM
HEKOJUTMHEApHBIM BEKTOpaM
6.18 3amaBaTh IUIOCKOCTh YPaBHEHUEM B JICKApPTOBOM CHCTEME KOOPHMHAT
6.19 Pemath  mpocTeiimme TeOMETpHUYECKHE 3aJauyd  Ha  NPUMEHEHHUE BEKTOPHO-
' KOOPJMHATHOTO METO/1a
Pemath 3asauM Ha J0Ka3aTEIbCTBO MATEMATHUECKMX OTHOLICHUH M HaXOXICHUE
6.20 TeOMETPHUYECKUX BEIMYMH MO 0Opa3laM WM alroOpuTMaM, NPUMEHssE H3BECTHHIC
METO/IbI TIPU PEIICHUHU CTAaHJAPTHBIX MaTeMaTHYECKHUX 3aa4
6.1 [MpumeHsATs TpoCTEiile MPOrpaMMHBIC CPEICTBA U AIICKTPOHHO-KOMMYHUKAI[HOHHBIC
' CHCTEMBI [IPU PEIICHUH CTEPEOMETPUYCCKHX 3a/1a4
6.22 [lpuBoauTHE TpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpPUPOAE W HKHU3HH,
' pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE
[TpuMeHATh MOJyYCHHBbIC 3HAHMS HA MPAKTUKE: aHAIM3UPOBATh PEAIbHBIC CHTYAI[UH U
NPUMCEHATh W3y4YCHHBIC TIIOHATUS B TIPOLECCE IIOMCKA PEIICHHS MaTeMaTHYeCKH
6.93 c(OpMyTHPOBAaHHON MPOOJIEMbI, MOJCIMPOBATh pEAIbHBIC CUTYallMd Ha S3bIKE

T€OMETPUH, UCCIIE0BAaTh IMOCTPOCHHBIE MOJEIU C MCIOJIb30BAHUEM IE€OMETPHUUECKHUX
NOHATUI M TEOpeM, ammapara anreOpbl, pelmaTh MPaKTHYECKUE 3a/1a4d, CBS3aHHBIC C

HaXOXKIACHUCM I'€COMCTPHUYICCKUX BCIINYNH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KITACC

Koxa

HpOBepﬂeMLIﬁ IJIEMEHT COAECPKaHUSA

I'eomerpus

7.1

OcHOBHbIE TOHATUSA CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, MpocTpaHCcTBO. IloHsTHe 00

AKCUOMATUYCCKOM IMOCTPOCHUUN CTCPCOMCTPUN: AKCHUOMBI CTCPCOMETPHUH U CIICACTBUA U3 HUX

7.2

B3aumHoe pacnonoxeHue TMpsSMBIX B IPOCTPAHCTBE: IE€PECEKAIOIIMECS, MapajUle/ibHble U
CKpeluBaoImuecs mnpsmeie. [lapamnenbHOCT, MNPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
IapajuleIbHbIE MPSMBIE B IPOCTPAHCTBE, NAPAILIEIBHOCTh TPEX MPAMBIX, NaPAIUICIBHOCTD IIPAMOM
U IUIOCKOCTU. YTUIBl C COHAIIPaBJICHHBIMH CTOPOHAMH, YIOJ MEXAY HPSIMbIMH B MPOCTPAHCTBE.
[TapannenpHOCTh TIOCKOCTEN: MapajuieNIbHbIE IMIOCKOCTH, CBOMCTBA MAapaJUIEIbHBIX IIOCKOCTEH.
[Ipocreiiimme npocTpaHCTBEHHBbIE (UTYpHl HAa IUIOCKOCTH: TeTpajap, KyO, mMapalienenumnes,

MOCTPOEHUE CEUYECHUI

7.3

[lepneHIUKYIAPHOCTh NPSAMOM M IUIOCKOCTH: IEPHNEHAMKYJISPHBIE IIPSMBIE B IPOCTPAHCTBE,
IIpsIMBIE MApaJUICJIbHBIE M IIEPIECHIUKYISPHBIE K IIOCKOCTH, IPU3HAK INEPIEHIUKYISIPHOCTH
IIPSIMON U IUIOCKOCTH, TEOPEMA O IPSIMON NEPIEHIUKYJISIPHON IUVIOCKOCTH. YTIIbl B IPOCTPAHCTBE:!
YroJa MEXAy HIpsIMOM M IIOCKOCTBIO, JIBYI'PAHHBIA YIOJ, JIMHEHHBIM YroJl JIBYIPaHHOIO yrija.
IlepnieHIUKYISAp YU HAKIOHHBIE: PACCTOSHUE OT TOYKHM JO IIJIOCKOCTH, PACCTOSHHUE OT IPSAMOM 110
IUIOCKOCTH, MpOeKuusi (Urypsl Ha IJIOCKOCTh. IleprneHauKylnspHOCTh IJIOCKOCTEH: MpHU3HAK

NEPpINCHAUKYIIIPHOCTH ABYX IUIOCKOCTEH. TeopeMa 0 TpéX NEpNECHAUKYJIApax

7.4

IloHsAATHE MHOIOIpaHHHMKA, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBIIIYKJIBIE W HEBBIITYKIIbIC
MHOTI'OTPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpu3ma: N-yroigpHas npusma, I'PaHH M OCHOBAHMS
OpU3MBbI, TpsMas W HaKJIOHHAas NpU3Mbl, OOKOBas M TOJHAs TOBEPXHOCTb IPU3MBI.
[Tapamrenenunen, NpsMOYTOIBHBIM IMapajuieenues U ero cpoicrea. Ilupammpa: n-yrosnpHas
NUpaMy/a, TpaHd W OCHOBaHHE NHMpaMHJbl, OOKOBas M TIOJHAs IOBEPXHOCTb HHUPAMUJIBI,
NpaBWiIbHAasg M Yyceu€HHas MupaMuaa. OJEMEHTbl Npu3Mbl U nupamuiabl. llpaBunbHbIE
MHOTOTPAaHHUKH: TOHATHE IMPABWIBHOIO MHOIOTPAaHHUKA, IIPaBUibHAs IPU3Ma W IPaBUIbHAs
nyMpamu/ia, IpaBUiIbHAs TPEyroyibHas MUpamMuaa U NpaBHIbHBIN TeTpadp, kyO. [IpeacraBnenue o
IIPaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’[p, MAOAEKa’aAp M wukocadapyrue CeueHus MNpPU3MBI U

ImrupaMHu bl

7.5

CI/IMMCTpI/ISI B IPOCTPAHCTBEC: CUMMCETPUA OTHOCHUTCIIbBHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DJIEMEHTBI

CUMMCTpPUH B ITUpaMuJiax, mapauiCJICnuicaax, mpaBujIbHbIX MHOI'OIpaHHUKAaX




Bbrunciienue 3J€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nauaroHanu, yriuel. Ilmomans OGokoBoi
IIOBEPXHOCTHU U MOJHOM MOBEPXHOCTHU MPSIMOI IPU3MBI, IJIONIA/lb OCHOBAHUH, TeopeMa 0 GOKOBOI
7.6 MOBEPXHOCTU TpsAMOM mpu3Mbl. [lnomans OOKOBOI MOBEPXHOCTH W MOBEPXHOCTH IMPaBHILHOU
UPaMU/Ibl, TEOpEMa O IUIOIAAN yceu€HHOM nupamubl. [lonarue 06 o0béme. OOBEM MUpaMumbl,
IIPU3MBI
27 ITonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOLAJsIMU IOBEPXHOCTEH, 00bEMamMU
' MOAOOHBIX TE
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
[unuuapuyeckass  MOBEPXHOCTb,  OOpasylolive  LWIMHAPUYECKOH  MOBEPXHOCTH,  OChb
6.1 MWIMHAPUYECKOW TOBEpXHOCTH. LIMmuHIp: ocHOBaHUS M OOKOBAas MOBEPXHOCTH, OOpasyromas u
0Cb, IJIOIIa/lb OOKOBOM U MOJIHOW OBEPXHOCTH
Konnueckas moBepXxHOCTb, 00pa3yrolue KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA KOHHUUYECKOH
6.2 nosepxHocTu. KoHyc: ocHOBaHMe M BeplinHa, 0Opasyrolias U OCh, IUIOIMAAb OOKOBON M MOJIHON
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolie 1 BEICOTa, OCHOBaHUS U OOKOBAst TOBEPXHOCTh
6.3 Cdepa u map: ueHTp, paauyc, AMaMeTp, IIoLaab NoBepXHocTU cdepbl. BzanMHoe pacnonoxenue
' cdepsl U MIIOCKOCTH, KacaTeIbHas IUIOCKOCTh K cdepe, IIomab chepbl
6.4 N300paxeHue Ten BpalleHus Ha MII0CKOCTH. Pa3BEépTka MUIMHpa U KOHYCa
6.5 KomOuHanmu Ten BpalleHHs W MHOTOIPaHHMKOB. MHOTOTpaHHUK, ONMHCAHHBIA OKOJO CQepsl,
' cdepa, BlIMcaHHas B MHOTOTPAaHHUK, WM TEJI0 BpallleHus
[Tonatue 06 o6wvéme. OcHOBHBIE CBoOMcTBAa 00BEMOB Ten. Teopema 00 00BbEME MPSAMOYTOIBLHOTO
6.6 napajenenunena u ciueactsus u3 He€. OOBbEM mumHApa, KoHyca. O0BEM Iapa M IUIOIAAb
cdepbl
6.7 ITonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUSI MEX]Y IUIOIIAAIMU MOBEPXHOCTEH, 00bEMamMu
' M0JIOOHBIX TeJ
6.8 Ceuenust nuiaMHApa (MapayielbHO U MEPHEHAUKYISIPHO OCH), CeYeHHUs KoHyca (mapajienbHoe
' OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILINHY), CEUECHNUS 11apa
Bexktop Ha muiockoctTM M B mpocTpaHcTBe. ClOXEHHME U BBIYUTAHME BEKTOPOB. YMHOXECHHE
6.9 BEKTOpa Ha 4Hcio. Pa3nokeHwe BekTOpa IO TPEM HEKOMIUIAaHApHBIM BekTopam. IIpaBuio
napajurenenumnena. Pemenue 3aga4, CBSI3aHHBIX C IPUMEHEHHEM MPABWII JEHCTBAN C BEKTOPAMHU




6.10

[IpssmoyronbHast cuctema KoopAauHar B mpocTtpaHcTBe. Koopaunatsl BekTopa. Ilpocreitmne
3aJaud B KOOpAMHATaX. YTrol Mexay Bekropamu. CKalsgpHOE NIPOU3BEACHUE BEKTOPOB.
Boruncnenue yrioB MeXAy NPsMBIMA M IUIOCKOCTAMH. KOOpAMHAaTHO-BEKTOPHBIM METOX IIPU

PEIICHNU I'€OMCTPHUYCCKUX 3aJa4




IMPOBEPAEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI CPEJTHETO
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTeJILHOM NPOrPaMMBbI CpeIHero 001ero o0pazoBaHus

Brnagenue MeromamMu  0Ka3aTenbCTB, aIrOPUTMaMU pEHIEHUS 3aJad; yMEHHUE
dopMynupoBaTE M ONEPHPOBATH TOHATHAMH: OIPEIEICHUE, aKCHOMa, Teopema,
CIIEICTBUE, CBOWMCTBO, IMpPHU3HAK, [0KA3aTEJbCTBO, PABHOCWIIbHBIE (DOPMYIHPOBKU;
NPUMEHSATh UX; yMeHHe (HOPMYIHpPOBATh OOPATHOE M MPOTHUBOIIOJIOKHOE YTBEPKICHUE,
NPUBOAUTH MPUMEPbl M KOHTPIPUMEpPHI, HCIOJIb30BATh METOJ MaTeMaTH4eCKOU
WHAYKIIUY; TIPOBOJUTH JI0KA3aTEIbHbIE PACCYKICHHS MPHU PELIEHUU 3a/ad, OLIEHUBAThH
JIOTUYECKYI0 MPAaBUIBHOCTh PACCYXKACHUH; YMEHHE OINEpPUPOBATH IOHATUSIMMU:
MHO’KECTBO, IIOJIMHO>KECTBO, ONEpAalMU HaJ MHOXXECTBAMHU; YMEHHE MCIIO0Ib30BaTh
TEOPETHUKO-MHOKECTBEHHBIN anmnapar Juisi OMCaHUsl peajbHbIX IIPOLIECCOB U ABJICHUN U
OpU pelIeHWd 3aJady, B TOM UHUCIE U3 JPYrMX Y4eOHBIX MPEIMETOB; YMEHHE
OTepUpOBaTh MOHATUSMU: Tpad, CBA3HBIA rpad, AepeBo, UK, rpad Ha IMIOCKOCTH;
YMEHHUE 33/1aBaTh U OIUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMH; MCIIOIB30BaTh Irpadbl

IIpHu pCIICHHUH 3a1a4

YMeHue onepupoBaTh MOHATUAMU: HATYPAIbHOE YHUCIIO, LIEJI0€ YUCIIO, CTENEHb C LENbIM
rokaszarejieM, KOPeHb HaTypallbHOW CTETEeHH, CTENEHb C PAllMOHAJIBHBIM MOKa3aTelleM,
CTETEHb C JCHCTBUTENBHBIM MTOKa3aTeseM, Jorapudm yucia, CHHYC, KOCUHYC M TaHT'€HC
IPOU3BOJIFHOTO YHCIIA, OCTATOK 0 MOJYJIO, PAMOHAIGHOE YHUCIIO, MPPALMOHATIBHOE
YHCI0, MHOMKECTBA HATYPAJbHBIX, IEJIBIX, PAlMOHAIBHBIX, AECHCTBUTEIbHBIX YHCE;
YMCHHUEC HCIIOJb30BaTh IIPHU3HAKKW ACIIMMOCTH, HanMEHBITHH O6HIPII7[ JACIIUTEIIb H
HalMeHblIIee oblee KpaTHOe, alropuT™M EBKIIMAa MpH pelieHuu 3ajad; 3HaKOMCTBO C
PAa3IMYHBIMU TO3UITUOHHBIMU CUCTEMAMU CUHCICHUS; YMCHUC BBLINNOJIHATHL BBIYHUCIICHHUC
3HaYeHUH U TNpeoOpa3oBaHMsl BBIPAKEHUH CO CTENEeHAMU U Jorapudmamu,
npeoOpa3oBaHus  JpOOHO-pAllMOHANBHBIX  BBIPAXKEHMH;  yMEHHUE  ONEpUpOBATh
HNOHATUSAMH: TIOCII€0BATENILHOCTh, apu(MeTHyYecKas IpOrpeccHs, TreoMeTpuuecKas
nporpeccusi, 06CKOHEYHO YOBIBAIOIIas reOMETpUYECcKasi MPOTPECcCHs; YMEHHUE 3a/1aBaTh
MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOILBIO PEKYPPEHTHBIX (OpMys; yMeHHe
ONEprupoOBaTh IHOHATUAMU: KOMIIJICKCHOC 4YHCIIO, COHpSDKéHHI)Ie KOMIIJIEKCHBIE 4YHUCJIa,

MOAYJIb W APrymMeHT KOMINICKCHOI'O 4YHCIIA, (bopMa 3allMCU KOMIIJICKCHBIX YHCCII




(reomeTpuyeckas, TPUTOHOMETpUYECKas W anreOpanyeckas); yMeTb IPOU3BOAUTH
apudMeTHuecKue JEeMCTBUA C KOMIUIEKCHBIMH YHCIaMM; IPUBOAUTH INPUMEPHI
UCIIOJIb30BAaHUsl KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATHSAMM: MaTpuua 2X2 u 3x3,

OnpeCACIIMNTCIIb MaTpHUIIbI, FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh MOHATUSIMU: pallMOHAIbHBIC, UPPAIlMOHAIIbHBIE, [TOKa3aTeIbHBIC,
CTEeTeHHbIE, JorapuMUYECKue, TPUTOHOMETPUUECKUE YPaBHEHHsS] U HEpPaBEHCTBA, UX
CHUCTEMbI;  yYMEHHE  OIEepUPOBATh  MOHATUSIMHU:  TOXKIECTBO,  TOXICCTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEpPAaBEHCTBO, CHCTEMa YypPaBHEHUH U HEPABEHCTB,
PaBHOCWJIBHOCTh ypaBHEHMM, HEPABEHCTB M CHUCTEM; yMEHHE peIlaTh YpaBHEHUS,
HEPABEHCTBA W CHCTEMbl C IOMOIIBIO PAa3JIMYHBIX NPUEMOB; pelIaTh YPaBHEHMS,
HEpPaBEHCTBA M CHCTEMBI C IapaMeTpPOM; MPHUMEHSTh YpaBHEHHS, HEPABEHCTBA, HUX
CUCTEMBI ISl pellieHUs] MaTeMaTHUYeCKUX 3a7ad U 3a[a4 U3 pa3U4HbIX o0lacTell HayKH

Y pEaJbHOM KU3HU

YMeHue onepupoBaTh MOHATHAMH: (QYHKIUS, YETHOCTh (YHKIHMH, MEPUOIUIHOCTD
(GYyHKLUHU, OTPaHUYEHHOCTh (YHKLIMU, MOHOTOHHOCTb (DYHKLIMH, 3KCTpeMyM (YHKIIUH,
HanOoJpIllee W HAWMMEHbIIEe 3HAYeHHS (QYHKIUM Ha TMPOMEXKYTKE, HENpepbhIBHAS
GyHKLUsA, acUMNTOTHI rpaduka (yHKUUHU, IepBas U BTOpas NPOM3BOJAHAs (DYHKIIMH,
FEOMETPUUECKUN U (PU3MUECKUI CMBICI MTPOU3BOJHOM, NEpBOOOpa3Hast, ONPEACIEHHBIH
UHTErpajl; yMEHUE HaXOAMTh AaCUMOTOTHl TIpaduka (QyHKIMHM; yMEHHUE BBIUUCIIATH
MPOM3BOJIHBIE CYMMBI, TPOHM3BEACHUS, YACTHOTO M KOMITO3UIMUA (PYHKIWN, HAXOIUThH
ypaBHEHHE KacaTelbHOM K Tpapuky (QYHKIMH; yMEHUE HAXOAWUTh IPOU3BOJIHBIC
AIIEMEHTApHbIX (QYHKIMHA; YMEHHE HCIOJIb30BaTh NPOU3BOIHYIO JUISl HCCIIEIOBAHUS
(GyHKUMH, HAXOAWTh HAWOONIBLIME W HAUMEHbLIME 3HaueHUs (YHKIMHA; CTPOUTH
rpa@ukd MHOTOWJIEHOB C HCIIOJIb30BAaHMEM alapara MaTeMaTH4YecKOro aHaju3a;
IIPUMEHATH NPOU3BOJHYIO JJI1 HAaXOXACHUS HAaWIYydIIEro PEIICHUs B NPUKIAJHBIX, B
TOM 4YHCJIE COLIMATIbHO-3KOHOMMUYECKUX U (PU3MUECKUX 3a/adax; HaXOAUTh IUIOLIAANd U
00BbEMBI (pUry C TOMOUIBIO MHTErpaja; MNPUBOIUTH IMPUMEPHl MaTeMaTH4ecKOro

MOJIEJTMPOBAHUS C TOMOLIBI0 T (EepeHIINATIBHBIX YPaBHEHHM

YMeHue oneprupoBaTh MOHATUAMU: IpaduK QYHKIUHU, oOpaTHas QYyHKIMS, KOMIIO3UIHS
byHKIMH, TuHeWHass (QyHKUUSA, KBagpaThyHas QYHKIMS, paluoHaibHas (QYHKLINS,
cTerneHHast PyHKIUs, TPUTOHOMETpHUECKUe (PYHKIIUHM, 0OpaTHbIE TPUTOHOMETPUUYECKHE
GbyHKIMM, MOKa3zaTelbHas W JorapupmMuyeckas (yHKIHMH, YMEHHE CTPOUThH TpapuKu
U3y4eHHBIX (DYHKIMH, BHIIOJIHATH peoOpa3oBaHus rpadukoB ¢yHKIUH, HCIOIB30BAThH

rpaduky I U3y4eHHUs MPOIIECCOB M 3aBUCUMOCTEW, IpPU PELIEeHUM 337ad U3 JAPYruxX




yueOHBIX MPEIMETOB U 33a]a4 U3 PEaTbHOU KU3HH, BRIPAXATh POpPMyTaMu 3aBUCUMOCTH
MEXy BEIMYMHAMU; HCIOJB30BaTh CBOMCTBAa M rpaduku (QyHKUUH JUIs pelIeHUs
YpaBHEHMI, HEPAaBEHCTB M 33734 C IMapamMeTpaMmu; H300pakaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOXKECTBaA peH_ICHI/Iﬁ ypaBHGHHfI, HEPAaBCHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 337a4M Pa3HbIX TUIOB (B TOM YHMCJE HA MPOLEHTHI, JOJIU U
YacTH, Ha JBM)KEHUE, paboOTy, CTOUMOCTb TOBAapOB U YCIIyT, HAJIOTH, 3aJjaud U3 00JIaCTH
yIpaBJICHUS JIMYHBIMHA U CEMEHHBIMU (PMHAHCAMH ); COCTABIIATH BBIPAKEHUS, YpaBHEHHUS,
HEPaBEHCTBA U MX CUCTEMBI 10 YCIOBUIO 3a/1a4U, UCCIENOBATh IOJYy4YEHHOE pELIEHUE U
OLICHUBATh MPABAONOJOOHOCTh pE3YJIbTAaTOB; YMEHHE MOJCIUPOBATh pealbHbIC
CUTYyallMd Ha S3bIKE MATEMAaTUKH; COCTABJIATH BBIPAXKCHMS, YPABHEHMS, HEPABEHCTBA U
UX CHUCTEMBl II0 YCIOBHUIO 3aJa4d, HCCICIO0BaTh IIOCTPOEHHBIE MOJCIN C

HCIIOJIb30BAHUEM allllapara anre6pbl, HHTCPIIPETUPOBATDH HOHy‘IeHHHﬁ pe3yiabTar

YMeHue onepupoBarh NOHATUAMU: CpeHee apuMeTruyecKoe, Meiuana, HanbombIIee U
HAaWMEHbIIIEC 3HAYCHUS, pa3Max, IUCIEPCHUsS, CTAHIAPTHOE OTKIOHEHUE YHCIIOBOTO
Habopa; yMeHUE W3BJIEeKaTh, MHTEPIPETUPOBATH HHQPOPMAINIO, MPEICTABICHHYIO B
Tabynuax, Ha Juarpammax, rpagukax, OTpa)Karollyl0 CBOWCTBA peajbHBIX MPOLIECCOB U
SBIICHUH; MIPEICTaBIATh HH(GOPMAIIMIO C TIOMOIIBIO TaOIUI] U JUarpamm; UCCIIEI0BaTh
CTAaTHCTUYECKUE JAHHBIC, B TOM YHCJIEC C MPUMCHCHHEM TIpapUIecKuX METOJOB H
JNIEKTPOHHBIX CPEACTB; TpadHUuecKd HUCCIENOBaTh COBMECTHbIE HAOMIOJEHUS C

IIOMOILBIO AMarpaMM PacCEUMBaHUs U JIMHEHHON pEerpeccuu

YMeHue onepupoBaThb MOHATHSAMM: CIy4aliHbI ONBIT M cllyyailHoe coObITHE,
BEPOATHOCTb  CIy4YallHOTO  COOBITHSI; yYMEHHME  BBIYHUCIATH  BEPOSTHOCTH  C
UCMOJIb30BaHUEM TIpaUUeCKUX METOJOB; MPUMEHATh (OPMYJbl  CIOXKEHUS U
YMHOXEHHUSI BEpOATHOCTEH, (opmyiy MONHOM BeposTHOCTH, (opmyny bepnymm,
KOMOUHATOpHbIE (AaKThl U (OPMYIbI; OLIEHUBATh BEPOSITHOCTU PEATbHBIX COOBITHIA;
YMEHHE ONepUPOBATH MOHATUSAMU: CIIy4aliHas BEIUUYMHA, paclpeiesieHue BEpOsITHOCTEN,
MaTEMaTHUYECKOE OXKUAAHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHHWE CIydaiHOU
BEJIMYMHBI, (QYHKIUU PACHpPEeNIeHUs U IJIOTHOCTH PaBHOMEPHOTO, MOKAa3aTEeIIbHOTO U
HOPMAaJIbHOI'O  pAcHpElENICHUH; YMEHHE HCIOJIb30BaTh  CBOMCTBA  M3YYEHHBIX
pacnpezeneHuit Uil petieHus 3a1a4; 3HaKOMCTBO C TIOHATHUSMU: 3aKOH OOJIBIINX YHCEl,
METO/IbI BBIOOPOYHBIX MUCCIIEI0BAaHMI; YMEHUE MPUBOIUTH IPUMEPHI IPOSIBIICHUS 3aKOHA
0OJBIIMX YKCENT B MPUPOAHBIX U OOLIECTBEHHBIX SBIICHUSX; YMEHHE OINEpUpOBATh
HNOHATUSAMU: COUYETaHHe, IEPECTAaHOBKA, YHCIIO COUETAaHUHN, YHCIIO NEPECTAHOBOK; OMHOM

HrloToHa; ymeHHe MpUMEHSITh KOMOMHATOPHBbIE (aKThl U PACCYKICHUS ISl pEelICHUS




3ala4; OLCHUBATH BCPOATHOCTHU PCAIIbHBIX CO6BITI/H>'I; COCTaBJISITb BCPOATHOCTHYIO

MOJIeIb U UHTEPIPETUPOBAThH MOTYyUYCHHBIN pPe3yIbTaT

YMeHue onepupoBaTh MOHATUSMU: TOUKA, MPsAMast, IIIOCKOCTb, TPOCTPAHCTBO, OTPE3OK,
Jqyd, BEJIWYMHA YIJIa, IUIOCKUA Yroj, JBYIPAaHHBIA Yroji, TpPEXIPAHHBIA Yrod,
CKpELIMBAIOIIMECS NpsIMbIe, MMAPAUICNbHOCTh U TEPHEHIUKYISIPHOCTh MPSIMBIX U
IJIOCKOCTEM, Yroa MEXy HNPSIMBbIMH, YTOJ MEXAY HPSIMOM U INTOCKOCTBIO, YIOJ MEXIY
MJIOCKOCTSIMHU, PACCTOSIHME OT TOYKHM JO IUIOCKOCTH, PACCTOSTHUE MEXKY MPSMBIMH,
pacCTOSIHUE MEXAY IUIOCKOCTSIMHM; YMEHHME HCIOJIb30BaTh IPU PEIICHUH 3a/]ad
W3YYCHHBIE (DAKTBI U TEOPEMbl TUIAHUMETPHH;, YMEHUE OIEHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOILIET0 MUPA; CTPOUTh MAaT€MATUYECKHE MOJEIN C MOMOUIBI0 T€OMETPUUYECKUX

TTOHATHH B BCJIMYMH, pCIIATh CBA3AHHBLIC C HUMH IMMPAKTUYCCKHUEC 3a/1a4n
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YMeHue ornepupoBaTh MOHITHIME: TUIOMAIL (GUTYPBI, 00BEM (QUTYPBI, MHOTOTPaHHUK,
MPAaBUJIbHBIN MHOTOTPaHHUK, CEU€HHE MHOTOTPaHHUKA, KyO, Mapajiesenume]], pu3ma,
nupamuaa, purypa u moBEpXHOCTh BpallleHHs, IIHJINHAP, KOHYC, HIap, chepa, Iomain
cdepsl, MIIOLAAb MOBEPXHOCTH MUPAMUJBI, IPU3MBI, KOHYCa, IIMIMHIPA, 00bEM Kyda,
IIPSIMOYTOJIBHOIO MapajulelIeNuIlela, TUpaMubl, MPU3Mbl, LUWIMHAPA, KOHyca, IIapa,
pa3BEpTKa MOBEPXHOCTH, CEUYEHUsI KOHYCa U IWIMHJIpA, NapajjieibHble OCH WIIU
OCHOBaHHUIO, CEUEHHUE I1apa, IUIOCKOCTb, Kacarolascs c@epbl, LHUWIMHIpa, KOHYCa;
YMEHHE CTPOUTh CEYEHHE MHOTOTpaHHHUKA, M300pakaTb MHOTOTPaHHUKH, (UTYpPHI H
IIOBEPXHOCTHU BPAILCHMS], UX CEUEHHUs, B TOM YHCIIE C IIOMOLIBbIO IEKTPOHHBIX CPE/ICTB;
YMEHHE  MPHUMEHSTh  CBONCTBA  TIE€OMETPUYECKHX  (GUTYp,  CaMOCTOSITENHHO
(bopMyIupOBaTh ONpeAEIeHUS U3y4yaeMbIX (PUTyp, BBIABUTaTh T'MIIOTE3bl O CBOMCTBAX U
MpHU3HAKaX TeOMETpUYecKuX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh HX; yMEHHE
MPOBOJUTh  Kiaccupukanuio ¢GUryp TO pa3IdyHbIM  MpPU3HAKAM, BBITIOJHATH

HeO6XOI[I/IMHC AOHNOJHHUTEJIIBHBIC ITIOCTPOCHUSA
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YMeHue ornepupoBaTh MOHATUSMU: JIBH)KEHHUE B IPOCTPAHCTBE, MapaJUIeIbHbIN IEPEHOC,
CUMMETpHUS Ha TIIOCKOCTM M B MPOCTPAHCTBE, MOBOPOT, IpeoOpazoBaHuE MOA0OWUS,
no00HbIe GUTYPHI; YMEHUE PACTIO3HABATH PAaBHBIE U MOJ00HBIE (DUTYPHI, B TOM YHCIIE B
NPUPOJE, UCKYCCTBE, ApXUTEKTYpE; HMCIOJIb30BaTh I'€OMETPUUYECKHUE OTHOLICHUS MpPH
PEIICHUH 3a/1a4; HaXOJAUTh TEOMETPUUYECKHUE BETMYHHBI (JJTMHA, YTOJI, TUIOIa/Ib, 00BEM)
IpHU pelIeHUuH 3a7ad U3 JAPYruX y4eOHBIX MPEIMETOB U M3 pealbHOW >KU3HH, YMEHHE
BBIYHCIIATh TE€OMETPUUYECKUE BEIMYMHBI (JUTMHA, YTOJ, IJIOMAab, OO0BEM, IUIOMIATh
MOBEPXHOCTH), UCIONIB3Ysl U3YYEeHHbIE (OPMYJIBI U METOMBI, B TOM YHCIE: TUIONIAIb

MOBEPXHOCTU MUPaMUbI, MPU3MBI, KOHYyCa, IWIMHApA, Iomans chepbl; 00bEM Kyoa,




IIPSIMOYTOJIBHOTO NTapajlIe/ICUIed, MUPAMUIBL, NPU3MbI, LWIMHIpPA, KOHYCa, Iapa;

YMEHHE HaXxOJIUTh OTHOIICHUE 00BEMOB MOAOOHBIX (GUTYD
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VYmMmenne ONICpUPOBATHL IMOHATHAMU: IMPAMOYIroJibHasA CHCTCMa KOOpAWHAT, BCKTOP,
KOOPJIMHATHI TOYKH, KOOPIUHATHI BEKTOpPA, CyMMa BEKTOPOB, IIPOU3BEIICHHE BEKTOPA HA
YHCIIO, PAa3JIOKEHUE BEKTOpa MO 0a3ucy, CKaJsIpHOE IIPOU3BEACHUE, BEKTOPHOE
NPOM3BEACHUE, YroJl MEXKIy BEKTOpaMH;, YMEHHE WCIIOIb30BaTh BEKTOPHBIH W
KOOpI[I/IHaTHbe/'I MCTOA IAJid pCIICHUA T'COMETPUUCCKHUX 3adav U 3adad APYTrux y‘-IeGHBIX

npeaAMETOB
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YMeHue BEIOMPATh MOAXOASAIINN METOJ IJIsl PEIICHUs 3a/1a4d; MOHUMaHHUEe 3HAYUMOCTH
MATEeMATHKU B M3YYCHHH TIPUPOJHBIX M OOIIECTBEHHBIX MPOILIECCOB U SIBJICHUIA, YMEHUE
pacro3HaBaTh MPOSIBICHWE 3aKOHOB MAaTeMaTUKU B HCKYCCTBE, YMEHHUE NPUBOIUTH

IIPUMEPBI MATEMAaTUYECKUX OTKPBITHI POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKH




INEPEYEHDb DJIEMEHTOB COILEPKAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Kon
1 Yucna u BBIYUCIIECHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI
19 Panmonanbupie  uyucna. OOBIKHOBEHHBIE U JAECATHYHBIE JpOoOM, MPOIEHTHI, OECKOHEYHBIE
' HEepUOINYECKUe 1pooH
13 Apudmernueckuii KOpeHb HATypalbHOH crTemeHu. JleiicTBuA ¢ apuPMETHYECKUMHU KOPHIMH
' HaTypaJlbHOH cTeneHn
14 Crenens c 1enbiM okaszareneM. CTeneHb ¢ pallioOHaIbHBIM Moka3zareneM. CBOMCTBA CTEICHU
15 CuHycC, KOCUHYC M TaHI'€HC YHCJIOBOI0 apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI€HC YHCIIOBOIO
' apryMeHTa
1.6 Jlorapudm uncna. JlecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
17 JeiictBurenpHple  unciaa. Apudmernyeckue omnepauud € JICHCTBUTENIBHBIMM  YHMCIAMHU.
' [TpubinxEHHBIE BEIYUCIIECHUS, IPABUIIa OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUI
1.8 [IpeoOpazoBanme BEIpAKEHUH
1.9 KommnekcHsle uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Hensle 1 1poOHO-paliOHaTbHBIE YPAaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpudeckue ypaBHeHUs
2.4 [TokazarenbHble U IorapupMUUIECKUE YPABHEHUS
2.5 Llenbie u 1poOHO-paAlIIOHAIbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBeHCTBA
2.7 [TokazarenbHbIie 1 TOTapuMHUUIECKUE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 VYpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuia cucTeMsl JINHEHHBIX ypaBHEeHUI. OnpeaenuTenb MaTpULIbl




OyHKIUHU U TpapUKU

dyHKus, crnocoObl 3aaanus ¢GyHkuu. I'paduk GyHkimuu. Bzaumuo oOpatHeie GyHKIIMHA. YETHBIC

3 u Heu€THble pyHkumu. [lepuoauueckue GyHKIUU
O6nactp omnpeneneHuss W MHOXeCTBO 3HadeHud ¢yHkuuu. Hymm dyaxnun. [IpomexyTku
3.2 3HAKOMOCTOSTHCTBA. [I[pOMEKYTKH MOHOTOHHOCTH (YHKIIUU. MaKCHMyMbl 1 MHHAUMYMBI () YHKITUH.
Haubonbiiee n HauMeHblee 3HaueHne QyHKIIUU Ha IPOMEKYTKE
33 CrenenHas GyHKIMS ¢ HATypaldbHBIM U 1IEIbIM MOKa3aTeneMm. EE croiicTBa u rpaduk. CBoiicTBa 1
' rpaduk KOpHsS N-0if cTereHn
3.4 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOWCTBA U Ipauku
3.6 Touku pa3pbeiBa. AcUMITOTH rpadukoB ¢pyHkuuid. CBolicTBa (PYHKIMI, HEMPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEN
3.8 Apudmerndeckast U reoMmeTpuueckas nporpeccuu. opmya cI0KHBIX TPOIEHTOB
4 Hauana matemaTndeckoro aHaausa
4.1 [TpousBoanas ¢pyHkiuu. [Ipons3BoaHbIE FI€MEHTAPHBIX (YHKIIUN
45 [IpumeHeHre NPOU3BOAHON K HCCIEAOBaHUIO (YHKIMI HAa MOHOTOHHOCTh U OSKCTPEMYMBI.
' Haxoxxnenne HanOoJbIIero ¥ HAMMEHBIIETO 3HaYeHHS (DYHKIIMK Ha OTPE3KE
4.3 [TepBooOpaznas. MHTerpan
5) MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiITHOCTh M cTaTUCTHKA
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TITIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 NOBEpXHOCTH BPALIECHUS
7.5 KoopanHatsel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






