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NNOACHUTEJ/IbHAA 3AIIMCKA

Pabouyass mporpamma y4yebHoro kypca «['eomeTpusi» 06a30BOro YpOBHS [AJIs
obyyaromuxca 10 -11 «ksaccoB pa3paboTraHa Ha ocHoBe @ejepasibHOTO
rocy/lapCTBEHHOTO 00pa30BaTeJIbHOTO CTaHJApTa CpejHero obilero obpa3oBaHus, C
Y46TOM COBPEMEHHBIX MHUPOBBIX TPeGOBaHUM, MPeAbIBASAEMbIX K MaTeMAaTUYECKOMY
00pa3oBaHUIO, U TpaJULMU pOCCUUCKOro ob6pa3oBaHUA. Peasnsanus nporpaMMbl
obecreyrBaeT OBJIaJleHUE KJIIUYEeBbIMU KOMIETEHUSIMH, COCTABJISIOIIUMU OCHOBY JJIs1
CaMOpa3BUTHS U HENPEepPbIBHOTO 06pa3oBaHHUs, IEJOCTHOCTb OOILEKYJIbTYPHOTO,
JINYHOCTHOTO U TO3HABATEJbHOI'0 PA3BUTHSA JIUYHOCTH 06YYaAIOIUXCS.

IEJIM U3YYEHUA YYEBHOT'O KYPCA

BaXHOCTb y4yebHOro Kypca TeOMETPUM Ha YpOBHE CpeJHEro OOIero
o6pa3oBaHUs OOYC/JOBJE€HA NPAKTUYECKOH 3HAYUMOCTBIO MeETANpeJMEeTHbIX U
IpeJMETHbIX pe3yJIbTaTOB O0O0y4YeHHs TeOMeTPUM B HaNpaBJeHHUU JUYHOCTHOTO
pa3BUTHA oOy4yarwluxcsd, ¢GOpMUpPOBaHUSA (QPYHKLMOHAJBHOM MaTeMaTU4YeCKOU
IrPaMOTHOCTH, U3Y4YeHHUs JIPYTUX Y4YeOHBbIX AUCIHUIUIMH. Pa3BUTHE y 0O0YYaOIIMUXCS
NPAaBUJIbHBIX MPEACTABJEHUH O CYIHOCTH M HPOUCXOXKIEHHU TeoMeTPUYeCKUX
abCTpaKkLMii, COOTHOLIEHWH pPeaJbHOTO U WJAEAJbHOTO, XapaKTepe OTpaKeHHUs
MaTeMaTU4YeCKOM HayKOMW fIBJIEHUH U NPOLECCOB peaJlbHOr0 MUPa, MeCcTe TeOMeTPUH B
CUCTeMe HayK U POJIM MaTeMaTHYeCKOro MOJEeJUPOBAHUS B HAyYHOM MO3HAHWHU U B
IpPaKTUKe CIOCO6CTBYeT (GOPMUPOBAHUID HAYYHOrO MHPOBO33PEHMS ydalUXCs, a
TaK)Xe KaueCTB MbIIIJIEHUS], HEOOXOAUMbIX /IJIs1 aJlalTal[d¥ B COBPEMEHHOM OO0IIleCTBE.

[eoMeTpusi siBJseTCS OJAHUM H3 06a30BbIX NPEAMETOB Ha YPOBHE CpPEJHErO
o611ero o6pa3oBaHus, TaK Kak ob6ecrieurBaeT BO3MOXXHOCTb U3y4YeHHUS KaK JUCIUIIJINH
eCTeCTBEHHO-HAayYHOH HaNpaBJeHHOCTH, TaK U T'YMaHUTAPHOM.

Jlornyeckoe MbllLIeHHE, (GOpPMHUpyeMOe TPH U3YYEHUH OO0Yy4YaIoU[MMUCS
HOHSTUHHBIX OCHOB r'€OMETPHUH U MOCTPOEHUH IENMOYKHU JIOTUYECKUX YTBEPKAEHUHN B
X0/le pellleHHUs] TeOMeTPHUYeCKUX 3a/lay, yMeHHe BbIJIBUTaTh U ONMPOBEPraTh I'UMOTE3bI
HENoCpeJCTBEHHO MCMOJIb3YIOTCS MPHU PELIeHUH 33/1a4 eCTECTBEHHO-HAYYHOT0 [[UKJIA,
B YaCTHOCTH U3 Kypca QU3UKHU.

YMeHMe OpUeHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX
06J1IaCTAX JleITEJbHOCTH 4YesioBeka. OpueHTauusi 4YeJOBEeKAa BO BpeEMEHH W
IPOCTPAHCTBE — HEOOXOUMOE yCJIOBHE €r0 COLMAJbHOTO OBITHS, GOpMa OTPAKEHUS
OKPY’KaWILero MUpa, YCJOBHE YCHELUIHOTO MO3HAHHUS M aKTHBHOTO MpeoOpa3oBaHUSA
JleicTBUTe/NbHOCTH. OnepupoBaHWEe MNPOCTPAHCTBEHHBIMHM 00pa3aMH OObeAUHSET
pasHble BHJbl y4eOHOW U TPYJOBOH [eATEJbHOCTH, SIBJSETCId OJHUM U3
npodeccoHaJbHO BaXKHBIX KadyecTB, MO3TOMY aKTya/bHa 33jada GOpPMHpPOBAHUS Yy
00y4YarmIUXCs MPOCTPAHCTBEHHOTO MBbILLJIEHUS KaK Pa3sHOBUAHOCTH O6GPa3HOro
MBIIIJIEHUST — CYIIeCTBEHHOTO0 KOMIIOHEHTAa B TMOJATOTOBKE K NPaKTHYECKOH
JlesITeJIbHOCTH 110 MHOTUM HalpaBJIeHUSIM.

[lesib 0OCBOEHMS MpOTrpaMMbl y4e6HOro Kypca «['eomeTpHusi» Ha 6a30BOM YpOBHeE
o0y4yeHUs1 - 00I1Ie0Opa3oBaTe/bHOE U OOIIEKYJbTYypHOE pa3BUTHE OOYYaIIIUXCS
yepes obecreyeHre BO3MOKHOCTHU NPUOOPETEHUS U UCIOJIb30BAaHUS CUCTEMATUYECKUX
reoMeTpUYeCKUX 3HAHUM U [AeWCTBUH, cneyuPUUHBbIX TeOMETPUH, BO3MOXXHOCTH
YCIEIHOTO0 NpPOJOJLKEHUSI 00pa30oBaHUSA MO CHELUAJbHOCTSIM, He CBSI3aHHBIM C
NPHUKJIAJHbIM UCI0Jb30BaHUEM F'€OMETPHUH.

[IporpaMma 1o reoMeTpuu Ha 06a30BOM ypoOBHe IHpeJHa3HayeHa /[Jsd
0Oy4JaroLUXCcs CpefjHel LIKOJIbl, HE UCIbIThIBABLUIMX 3HAYUTEJbHBIX 3aTPyJHEHUH Ha
ypOBHE OCHOBHOTO 0611iero o6pa3oBaHusl. TakuM 06pa3oM, obydarliecs Ha 6a30BOM



YpPOBHE [IOJPKHBI OCBOUTbL OOLMe MaTeMaTU4YeCKhe YMEHUs, CBSI3aHHbIE CO
cnenuPrUKON reoMeTpUM U HEOOXOJUMble /il KU3HU B COBPEMEHHOM OOILIecTBe.
KpoMe 3TOro, oHM UMET BO3MOXHOCTb U3YUUTh reOMeTpUI0 GoJiee TJIyOOKO, eCIU B
Jla/ibHelllleM BO3HHUKHET He0o0XOJUMOCTb B TEOMETPUYECKUX 3HAHUAX B
npodeccuoHaIbHOM JeSTeJIbHOCTH.

JlocTxkeHUe 1eJiId  OCBOEHHSI INporpaMMbl 00OecneyrBaeTCs pelleHueM
COOTBETCTBYIOIUX 3a/iay. [I[ppopruTeTHBIMU 3a/ila4aMy OCBOeHHUS Kypca «['eoMeTpumn»
Ha 6a30BoM ypoBHe B 10—11 k/accax ABAAIOTCA:

e QopMupoOBaHHUE NMpPeJCTABJEHUSI O TEOMETPUHN KaK YaCTU MUPOBOU KYJbTypPbl

Y OCO3HAHHUE eé B3aUMOCBSI3U C OKPYKAIOIUM MUPOM;

e QopMupoBaHHUE MpPeJCTaBJIEHUSI 0 MHOTOTPAaHHUKAX U TeJiaX BpallleHUsI KaK 0O
Ba)KHENIIINX MaTEMAaTUYECKUX MO/IEJISIX, TO3BOJISIOLUX OMUChIBATh U U3y4aTh
pas3Hble SIBJIEHUS OKPYKAIOILEro MUPA;

e (JopMupoBaHHE YMeHUsI paclio3HAaBATh Ha YepTexkaX, MOJieJidX U B peajibHOM
MUpe MHOTOTPAaHHUKH U TeJia BpallleHUs;

e OBJIAZIeHHE METOJIaMM pellleHUs 33/a4y Ha MOCTPOeHHUs Ha U300paKeHUsIX
IPOCTPAHCTBEHHBIX QUTYD;

e JopMupoBaHHEe yMeHHUSI ONEPUPOBATb OCHOBHBIMU MOHATHUSIMHU O
MHOTOTPAaHHUKAX U TeJlaX BpallleHUs] MU UX OCHOBHbIMU CBOHMCTBaMU;

e OBJIaJIeHHE AJTOPUTMAMU pelleHUs] OCHOBHbBIX THUIOB 3a/ay; GOpMHUpOBaHUE
yMeHUs1 TNPOBOJAWUTbL HECJO0XHble JlOKa3aTeJbHble pPaCCyKJAeHUs B XOje
pellleHUsI CTepeoOMeTPUYECKUX 33/1a4 U 3a/iay C IPAaKTUYECKUM COZiep>KaHUeM;

e pa3BUTHE UHTEJJIEKTya/JbHbIX U TBOPYECKUX CIHOCOOHOCTENW 0OYy4aloIUXCs,
M03HaBaTe/JIbHONW AaKTUBHOCTH, HCCJE/0BATEJbCKUX YMEHUH, KPUTHYHOCTHU
MBbIILJIEHUS;

e JopmMupoBaHue PYHKIMOHAJIbHOW TIPAMOTHOCTH, peJ€eBAaHTHOU reoMeTpHUM:
yMeHUe paclo3HaBaTh MNPOsSBJIEHHUS FeOMETPHUUYECKHUX MOHATHH, 06 BEKTOB U
3aKOHOMEPHOCTEN B peasibHbIX >XU3HEHHbIX CUTYalUsIX W NPU H3yYEeHUU
JIpyTUx y4eOHbBIX npeJMeTOB, NpOsIBJEHUS 3aBUCHUMOCTeN U
3aKOHOMepHOCTel, GOopMyJMpOBaTh UX Ha fI3bIKe eOMETPUM U CO3/1aBaTh
reoMeTpuyecKue MoJed, IPUMEeHSTbh OCBOEHHbIM reoMeTpUYEeCKUI anmnapaTt
JUIl pelleHUs] MPaKTHUKO-OPUEHTUPOBAHHBIX 33/a4y, UHTEePHpPeTUPOBATh U
OlleHHBAThb MOJYYeHHbIE PEe3YJIbTAThI.

OT/MYUTENBHOM OCOOGEHHOCTbIO MPOTPaMMbl SIBJASIETCA BKJIYEHHE B KypcC
CTepeoMeTpUM B Hauyajie ero u3ydyeHHus 3ajjay, pelllaeMblXx HA YPOBHE UHTYUTHBHOTO
MO3HAHMUs, WU OINpeJesEHHbIM 00pa3oM OpraHU30BaHHAsg paboTa HaJi HUMH, 4YTO
CIIOCOOCTBYIOT PA3BUTHUIO JIOTUYECKOTO M  MPOCTPAHCTBEHHOTO  MbIIJIEHHS,
CTUMYJIUPYET MpPOTeKaHWe UHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K JajbHellieMy
M3y4YeHHI0 peaMeTa.

[IpeanoyTeHre OTAAETCS HATJISAAHO-KOHCTPYKTHBHOMY METOAY OOYy4YeHHs, TO
eCTh TeopeTHYeCcKHe 3HAHUs HUMEKT B CBOEH OCHOBE YYBCTBEHHOCTb IpeaMETHO-
NpPaKTUYECKOW JesTeNbHOCTH. Pa3BUTHe MNPOCTPAHCTBEHHbIX MpeJACTaBJIeHUN Y
y4alluxcsl B Kypce CTepeoMeTPUH MPOBOAMTCS 3a CUET pelleHHs 33aJlad Ha CO3J[aHUe
NPOCTPAHCTBEHHBbIX 00pa30B U 33Jlad HA OlMepHUpPOBaHHE MPOCTPAHCTBEHHBIMHU
obpasamu. Co3paHue 06pasa NPOBOAUTCA C ONIOPOM Ha HArJIAAHOCTh, a OllepUpOBaHUe
006pa3oM - B yCJOBHUAX OTBJIEYEHUS OT HArJIAJHOCTH, MBICJEHHOTO M3MEHEHHUS €ero
MCXOJIHOTO COZlep KaHu4.

OcHoBHBIE coJepkaTeJibHble JIMHUM Kypca «['eomerpun» B 10-11 kusaccax:
«MHororpaHHuKku», «I[IpsMble U NJIOCKOCTU B NpPOCTPaHCTBe», «Tesa BpalleHUs»,
«BeKkTopbl M KOOpAWHATBI B NPOCTpaHCTBe». POpMHUpPOBAHUE JIOTUYECKUX YMEHUH



pacrpeziesisieTcsl He TOJIbKO 110 COZiepKaTeJbHbIM JIMHUAM, HO U 110 TO/iaM 00y4eHUs Ha
YPOBHE CpeHEro 0611ero o6pa3oBaHus.

ConmepxaHue o00pa30BaHUS, COOTBETCTBYMWOIee MpeJMeTHbIM pe3yJbTaTaM
OCBOEHMS paboyedl NOporpaMMmbl, paclnpefieJiEHHbIM 10 TroJaM oOy4deHus,
CTPYKTYPUPOBAHO TaKUM 06pa3oM, YTOObI OBJIaZleHHue reOMeTPUUYECKUMHU NMOHATHUAMHU
Y HaBbIKaMH OCYIECTBJISJIOCh MOCJAe[0BaTeJbHO U MOCTyNaTeJbHO, C COO/II0/leHheM
IPUHLUIA PEEeMCTBEHHOCTH, YTOOBI HOBblE 3HAHUSI BKJIIOYAJHUCh B OOLIYI0 CUCTEMY
reoMeTpHUYeCKUX MpeJCTaBJeHUN 00ydaroluXcsd, pacluupas U yriaybsdas e€, obpasys
IPOYHbIE MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/IAHE

Ha usydyeHue reomerpuu OoTBOAMUTCA 2 4aca B HeZeswo B 10 kiyacce u 1 yac B
Hejeno B 11 kusacce, Bcero 3a JBa rojga obydyeHusa - 102 y4deGHBIX dyaca.



COAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsAMBIE ¥ IVIOCKOCTH B NIPOCTPaHCTBE

OcHOBHBIE IOHATHA cTepeoMeTpuH. To4yka, npsAMas, NJIOCKOCTb, IPOCTPAHCTBO.
[IoHATHE 06 aKCMOMATHU4YEeCKOM MOCTPOEHUU CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPHUHU
U CJIe[ICTBUA U3 HUX.

B3anMHoe pacroJsio)keHue IMpsAMbIX B IPOCTPAHCTBe: IllepeceKarwluecs,
napaJijieJibHble ¥ CKpelluBawuecs npsamsble. [lapaniesbHOCTb NPAMBIX U IIJIOCKOCTEX
B IIPOCTPAHCTBE: IapaJlieJibHble IpsAMble B INPOCTPAHCTBE; Napa/lIe/IbHOCTb TPEX
NpAMBIX; Mapa//IeJIbHOCTb NPAMOM M IJIOCKOCTHU. YTIJIbI C COHAlpaBJeHHbIMU
CTOPOHAMH; yroJ MeXJy HNpsAMBIMHU B INpocTpaHcTBe. [lapasjiesIbHOCTh NMJIOCKOCTEM:
napaJijieJibHble IIJIOCKOCTH; CBOMCTBA HapaJijlesibHbIX IIockocTed. [lpocrenmue
IpPOCTPAHCTBEHHble GUIypbl Ha IJIOCKOCTH: TeTpasjp, KyO, NapaJiesienunes;
NOCTPOEHUE CEYEeHHUH.

[lepneHAUKYJISIPHOCTh NPSIMOM W INJIOCKOCTU: NepleHJUKYJspHble NpsMble B
NPOCTPAHCTBe, IpsAMble NapaJ/ljie/ibHble U NepleHJAUKYJISApHbIe K IIJIOCKOCTH, IPU3HAK
NepHneHUKYJIAPHOCTH NPAMOMN U IJIOCKOCTH, TeopeMa O NpsAMOU NepleHUKYJIAPHOU
IJIOCKOCTH. YTIJIbl B IPOCTPAHCTBE: yroJ MeXAy NPsAMOM U IJIOCKOCTBIO; ABYIPaHHBIN
yroJi, JUHEWHBIU YyToJ JBYTPaHHOIO yria. [lepneHUKy/Ip ¥ HaKJIOHHbIE: pACCTOSHUE
OT TOYKHU JI0 NJIOCKOCTH, PACCTOSIHUE OT NPSMOM 0 IJIOCKOCTH, MPOeKLUsl GUrypbl Ha
IJIOCKOCTD. [lepneHUKyJISApPHOCTD MJIOCKOCTEM: NMPU3HAK NepPHeHUKYJIAPHOCTH ABYX
IJI0CKoCTel. TeopeMa 0 TpEX neprneHAUKyIspax.

MHororpaHHMKH

[loHATHMEe MHOrOrpaHHUKA, OCHOBHbIE 3JIEMEHTbl MHOTOTPAaHHMUKA, BbINMYKJIblE U
HEBBbINYKJIble MHOTOIPaHHUKH; pa3BEépPTKa MHoOrorpaHHuka. I[lpuama: n-yrosibHas
NpH3Ma; TPaHU U OCHOBAHUS MPU3MbI; NpsMas U HAKJOHHAs NpPU3Mbl; G0KOBasg U
NI0JIHAsA NOBEPXHOCTh NPHU3MBL. [lapasiesienunes, NpAMOYTrobHbBIN Napasljesenunes u
ero cpoucrtsa. [lupamupa: n-yrosbHad nvpaMu/ia, 'paHd U OCHOBaHWe NUPAMU/BbI;
O60KOBasi U MOJIHAsl MOBEPXHOCTb NUPaMU/bl; NpaBUJIbHAsh U yce4éHHas NUpaMuja.
JeMeHTbl NpU3Mbl M NUpaMu/bl. [IpaBUJbHble MHOTOTPAaHHUKHU: TOHATHE
NpaBUJIBHOTO MHOTOIpaHHMKA; MpaBWJIbHAsA MNpU3Ma M INpaBUJIbHAsg NUPaAMU/a;
NpaBUJIbHAsA TpeyroJibHasi MMpaMK/ia U MPaBUJIbHbIN TeTpasAp; Kyo. [IpescTaBieHue o
NpaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa3Ap, AOoJeKasp U ukocasap. CeyeHUs NpuUsMbl U
NHMpaMU/IbL.

CuMMeTpuss B HPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEJNbHO TOYKH, HPSIMOH,
IJIOCKOCTHU. JJIeMeHTbl CUMMETPUHM B NMUPAMUJAX, Napasiesenuiesiax, NpaBUJIbHbBIX
MHOTrOIpaHHHUKaX.

BbluncieHUe 3/1eMeHTOB MHOTOTPAaHHUKOB: pé6pa, AuaroHasny, yrisl. [liomazap
6OKOBOU MOBEPXHOCTU U MOJHOM MOBEPXHOCTH NPSMOM MPU3MBI, IJIOLA/Ib OCHOBAaHUH,
TeopeMa 0 60KOBOM MOBEPXHOCTH NpsAMOM Npu3Mbl. [lo1asb 60KOBOM MOBEPXHOCTH U
NOBEPXHOCTU NPaBUJbHOW NHUPaMH/bl, TeOpeMa O IJIOUIAJU yCeYEHHOM NMUpPaMUJBI.
[ToHsaTue 06 06béMe. 06'bEM NHPAMU/IbI, IPU3MBI.

[lono6Hble Tesa B mnpocTpaHcTBe. COOTHOIIEHHUA MexAy ILUIOWAAAMU
NOBEPXHOCTEHN, 00’ bEMaMU MOAOOHBIX TeJI.

11 KJIACC

Tesia BpameHus



[lunuHapuYeckass MOBEPXHOCTb, 0Opasyolle LUJIUHAPUYECKOU MOBEPXHOCTH,
OCh IUJIMHJPUYECKOW MOBEPXHOCTH. [[MIMHADP: OCHOBaHUSA U GOKOBasi MOBEPXHOCTh,
o6pa3sytollast ¥ 0Ch; MJIOLAaJb 60KOBOM U MOJHON MNOBEPXHOCTH.

KoHnyeckass noBepXHOCTb, 00Opa3yrolliue KOHUYECKOHM IOBEPXHOCTH, OCb H
BeplIMHA KOHUYEeCKON MmoBepXHOCTU. KOHycC: oCHOBaHMe U BeplIMHA, 06pa3yrouias u
OCb; IJIOLA/Ab OOKOBOM M IOJIHOM NMOBEPXHOCTU. YCeYEHHBIM KOHYC: o6pasymwole 1
BbICOTA; OCHOBAHHUS U 60KOBasi TOBEPXHOCTb.

Cbepa u wap: UeHTpP, paAuyc, AWAMETpP; IJOIIAJb IOBEPXHOCTU CQEPHI.
B3auMHoe pacnoJsioxkeHue cdepbl U IJIOCKOCTH; KacaTesibHasg IJIOCKOCTb K cdepe;
oAb chephl.

N306pakeHue TeJ1 BpallleHHs Ha IJIOCKOCTH. Pa3BépTka MINH/pa U KOHYyCa.

Kom6uHanuu Tes BpalleHUs U MHOTOIPAaHHUKOB. MHOTOrpAaHHUK, ONMHCAHHBIHA
okoJio cdepbl; cdepa, BUCaHHASA B MHOTOTPAaHHUK, UJIM TEJIO BpallleHu .

[TousaTve 06 06bEMe. OCHOBHbIE CBONCTBA 060bEMOB TeJs. TeopeMa 06 06bEMe
NpsSAMOYTOJIbHOTO NapaJjesienunesa U ciaefcTBUs U3 Heé. O6béM LUJIMH/PA, KOHYyCA.
06 béM 1apa U naowaab chepsl.

[lofo6Hble Tesa B npocTpaHcTBe. COOTHOUIEHHUS MeXJy IJIOLAASIMU
OBEPXHOCTEMN, 00'bEMaMU MOJL00OHBIX TeJI.

CevyeHus nuaMHZApa (Mapa/jieJibHO WM NeprneHJUKYJSPHO OCH), CeYeHUsl KOHyca
(mapasisiesibHOEe OCHOBAHHMIO U IPOXO/slliee yepe3 BepIINHY), CeUeHUs 1apa.

BeKTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MJIOCKOCTH M B mpocTtpaHcTBe. C/I0)KEHHWE U BbIYUTAHHE BEKTOPOB.
YMHOKeHMe BeKTopa Ha 4uciao. PasoxeHHe BeKTOopa MO TPEM HeKOMIJIAHAPHBIM
BekTOopaM. [IpaBusio mapasienenune/a. PeleHue 3a/jay, CBS3aHHbIX C IPUMEHEHUEM
IpaBuUJI IeMCTBUM C BeKTopaMu. [IpsiMoyTrosibHasi cicTeMa KOOpPIMHAT B MPOCTPAHCTBE.
KoopauHaTel BekTopa. [IpocTeliye 3aia4d B KOOPAUHATAX. YTOJI MeX/ly BEKTOPaMHU.
CkasnsspHOe TIpOM3BeJleHHe BEKTOPOB. BbIYMC/IEHHE YIJIOB MeXJy MNpsSMbIMH H
IJIOCKOCTSIMU. KOOpJIMHAaTHO-BEKTOPHBIA MeTOJ, NpPU pellleHUH TeoOMeTPUYEeCKUX
3a/au.



IIJIAHUPYEMBIE PE3YJ/IbTATDI
JINYHOCTHBIE PE3YJ/IbTATbI

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHUSI MpPOrpaMMbl y4eGHOTO MpejMeTa
«MaTeMaTHUKa» XapaKTepU3yTCH:

I'paxxpaHcKoe BoCIIUTaHUE:

cHOPMHUPOBAHHOCTBIO TPAXK/JAHCKOW MO3UIIMU 00Y4YaloLerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'0 YJieHa POCCUMCKOTO OOLeCcTBa, Mpe/iCTaBJIeHUEM 0 MaTeMaTUUYECKUX
OoCHOBax QYHKIIMOHUPOBAHUSI  PA3JIMYHBIX  CTPYKTYp, SBJEHUH, Mpoueayp
rpaXkJjlaHCKOro obuiectBa (BbIOOPHI, ONPOCHI M Mp.), YMEHUEM B3aWMOJENCTBOBATb C
COLIMa/IbHBIMU UHCTUTYTAaMU B COOTBETCTBUM C UX QYHKIUSIMU U HA3HAYEHUEM.

IlaTpuoTHYecKoe BOCIUTAHUE:

cOOpPMHUPOBAHHOCTbIO POCCUMCKON T'PaXJAAHCKOM HAEHTUYHOCTH, YBaXKEHUS K
NpPOILIJIOMY W HAcCTOAIIEMY POCCUUCKOW MaTeMaTHUKH, LLEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUKMCKHUX MAaTEMAaTUKOB U POCCUMCKOM MaTeMaTU4YeCKOM WLIKOJIbI, K
MCIOJIb30BAHUIO 3THUX [JOCTHXKEHUMM B JIpyrHX HayKaX, TeXHOJIOruax, cdepax
3KOHOMUKHM.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHUEM JYXOBHBIX IJEHHOCTEN POCCUHCKOro Hapo/a; cGopMUPOBAHHOCTbIO
HPaBCTBEHHOTO CO3HAaHMs, 3TUYECKOTO0 INOBEeAEHHUS, CBA3AaHHOTO C MNpPAKTHYECKHUM
NpUMeHEeHUEeM JOCTHXKEHUMN HAYKU U JIeATeJbHOCTbI YY€HOr0; 0CO3HAHWEM JINYHOTO
BKJIa/la B IOCTPOEHUE YCTONYUBOTO OYAyLIEero.

JcreTHYEeCKoe BOCIIUTAaHUE:

3CTeTUYEeCKMM OTHOLIEHWEM K MHpY, BKJIKYasgd 3CTETUKYy MaTeMaTHU4YeCKHX
3aKOHOMEPHOCTeH, 06'bEeKTOB, 33/ja4, pellleHuH, pacCy>AeHUH; BOCIPUUMUYUBOCTHIO K
MaTeMaTU4eCKUM acleKTaM pa3JIMiYHbIX BUJOB UCKYCCTBaA.

dusnyeckoe BOCIUTAHHE:

cOOPMHUPOBAHHOCTbIO YMeHUs MNPUMEHSAITb MaTeMaTH4YeCcKue 3HaHUS B
MHTepecaxX 3/I0pOBOr0 U 6e30MacHOro o6pasa >KU3HH, OTBETCTBEHHOT'0 OTHOUIEHHUS K
CBOEMY 3/I10POBbI0 (3/10pOBO€ MUTAHUE, COATAHCUPOBAHHBINA PEXKUM 3aHATHUU U OT/bIXA,
peryjspHas ¢u3rdyeckass aKTUBHOCTb); (PHU3UYECKOrO COBEpIIEHCTBOBAHUS, INpU
3aHATHUAX CHOPTUBHO-03/J0POBUTEJILHOU J1€ATEJbHOCTBIO.

TpyaoBoe BociuTaHUe:

FOTOBHOCTbIO K TpPY/Ay, OCO3HAHUEM LIEHHOCTH TPY/0JI00US; HUHTEPECOM K
pasu4YHbIM chepaM podecCuOHATbHON AeATeJbHOCTH, CBI3aHHBIM C MATEMATUKOHN U
eé MPUJIOXKEHUSIMU, YMEHHEM COBeplIaTh 0CO3HAHHbIN BbIOOp OyaAyliel npodeccuu U
peasiu30BbIBAaTh COOCTBEHHbIE YKH3HEHHbIE MJIaHbl; TOTOBHOCTbIO U CIIOCOOGHOCTBIO K
MaTeMaTU4eCKOMYy 00pa30BaHHI0 M CaMOOOpPA30BaHHUI0 HA MPOTSKEHHUU BCeU KU3HU;
FOTOBHOCTbIO K aKTHBHOMY y4YaCTUI0 B pelleHHM NpPaKTHYECKUX 3a/ady
MaTeMaTU4eCKON HalpaBJIEHHOCTH.

JKoJI0rH4YecKoe BOCIUTaHUe:

cOOPMHUPOBAHHOCTbIO 3KOJIOTUYECKON KYJbTYpbl, IOHUMAaHUEM BJIUSHUSA
COLMAJIbHO-3KOHOMHYECKHUX NPOIECCOB HAa COCTOSIHUE MPUPOJHOM W COLMAJIbHOU
cpeZibl, 0CO3HAaHHWEM IJIOOAJIBHOTO XapaKTepa 3K0JIOTUYeCKUX NpobJieM; OpueHTalnen
Ha T[pHMeHeHHWe MaTeMaTUYeCKMX 3HaHUM JJid pelleHUA 3aJad B 00J1acTH
OKpYyKawlllel cpejbl, IJIAHUPOBAaHUA TIOCTYNKOB W OLEHKH HX BO3MOXHBIX
NOCJIeACTBUM /IS OKpYKarollel cpefbl.

IleHHOCTH HAy4YHOI'0 IO3HAHUA:

cPOpPMUPOBAHHOCTBIO MHPOBO33pPEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSA HAayKH U OOLeCTBEHHOU NMPAaKTHUKHU, IOHUMaHUEM MaTeMaTU4YeCKOU



HayKu Kak cepbl YyeJ0BeYeCKOU J1eTeJIbHOCTH, 3TAllOB €€ pa3BUTHUSA U 3HAYUMOCTHU
JUI1 pa3BUTUSA LMBUJIM3ALUY; OBJIaJIeHHEM SI3bIKOM MaTeMaTUKU U MaTeMaTU4YeCKOH
KyJIbTypPOH KaK CpeJCTBOM IO3HAaHUS MUPA; FTOTOBHOCTbIO OCYILECTBJATH NPOEKTHYIO
Y UCCJIe[J0BaTe/IbCKYIO 1eITeJIbHOCTb MHAMBU/IyalbHO U B TpyIIIe.

METANNPEAMETHBIE PE3YJ/IbTATbI

MeTanpeaMeTHble pe3yabTaThl OCBOEHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaTemMaTHKa» XapaKTepU3YITCS OBJIaJIEHHEM YHUBEPCAJTbHBIMU
no3Hasame/1bHbIMU delicmsusamu, YHU8epcanbHbIMU KOMMYHUKAMUBHbIMU
deticmeusimu, yHUBEPCANbHbIMU PE2YASIMUBHbIMU delicmausiMu.

1) YHusepcasavbHble no3HasameabHble delicmausi, obechevusarom opmuposaHue
6a308blX KOZHUMUBHbLIX npoyeccos obyyaruuxcsi (oceoeHue memodo8 NO3HAHUSA
OKpyJcarnujezo Mupa; npuMeHeHue JA02U4ecKux, uccaedoeamenbCKux onepayull, yMeHutl
pabomamb ¢ uHgopmayueti).

Bba3oBble joruyeckKme JeiCcTBUs:

® BBIFABJATh M XapaKTEPU30BaTh CyL[eCTBEHHble MPU3HAKU MaTeMaTHYECKHUX
O06'bEKTOB, MOHATHUH, OTHOIIEHUHA MeXAy NOHATHUAMU; GOPMYJIUPOBATH
omnpejesieHUs] ~ MOHSATHH;  yCTAaHABJMUBAThb  CYL[eCTBEHHbIH  MPHU3HAK
Ka1accuduKalLUM, OCHOBAaHUA [ 0000LieHHWS] W CpaBHEHUS, KPUTEPHUU
IPOBOAMMOI0 aHA/IN33;

e BOCHpPUHHUMATh, GOPMYJUPOBaTH U NPeoOpPa3OBbIBAaTh  CYXKAEHHUS:
YTBEPAUTEJbHbIE U OTpULATEJNbHbIE, €JWHUYHbIE, YaCTHble M OOIHUE;
YCJIOBHBIE;

® BBISBJATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUHS
B $aKTaX, JaHHBIX, HAOGJIIOJEHUAX U YTBEPKAEHUSX; NMpeJlaraTb KpUTEPUHU
JUUIsI BBISIBJIEHHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEYHH;

e /leJlaTb BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTHKH, [AeAYKTUBHBIX U
MH/IyKTHBHBIX YMO3aK/JII0YEHUH, YMO3aK/JII0YEHNUH 110 aHAJIOTHH;

® TPOBOAUTH CaMOCTOSITEJIBHO JI0Ka3aTebCTBa MaTeMaTU4YeCKUX
YTBEPXK/JEHUU (MpsiMble U OT NMPOTHUBHOIO), BBICTPAaMBATh apryMeHTAIHIO,
NPUBOJUTb MPUMEPBI M KOHTPHPUMEPBI; OOGOCHOBBIBATH COGCTBEHHBIE
CY>KII€eHUSI U BbIBO/IbI;

e BbIOMpaTh CHOCO6 pelleHHUs y4eOHOW 3aZjlayd (CpaBHHUBATb HECKOJIbKO
BapMaHTOB pelleHus, BbIOUpaTh Haubojee MNOAXOAAUIMA C YYETOM
CaMOCTOSITEJIbHO BblJI€JIEHHBIX KPUTEPHUER).

Ba3oBbie McciieAoBaTe/IbCKHe AeiCTBUA:

® UCIO0JIb30BAaTh BOMPOCHI KaK MCCJI€0OBATEJbCKUHA HHCTPYMEHT IO3HAHMUS;
dopMysMpoBaTh BOMPOCHI, QUKCUPYIOIME MPOTUBOpEYHe, MPobJeMy,
yCTaHaBJMBAaTb  HCKOMOe W  JaHHOe, (GOpPMUPOBATH  THIOTE3Y,
apryMeHTHPOBATH CBOIO NMO3ULIUI0, MHEHHUE;

® TPOBOAUTH CAMOCTOSITEJbHO CIJIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIeJOBaHUE
M0 YCTAaHOBJIEHHWI0O OCOOEHHOCTEH MaTeMaTU4eCKOTO O6beKTa, SBJIEHUs,
MpoIecca, BBIBJEHHIO 3aBUCUMOCTEH MeXAY OO6BbEKTAMH, SBJIEHHUSIMH,
npoleccamy;

® CaMOCTOSITeJbHO (OPMYyJMpPOBATh 0606LIEHUS U BBIBOAbI MO pe3yJbTaTaM
NpOBeJEHHOTO0 HaOJIIOJEHUs], MCCAe0BaHUs, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEeHHBIX Pe3yJIbTaTOB, BbIBOJIOB U 000011eHUH;

® [POrHO3UPOBAaThb BO3MOXKHOE pa3BUTHE IMpolecca, a TaKXKe BbIJABUTATh
IpeJNoJIOKEHHUS O ero Pa3BUTHUU B HOBBIX YCJIOBHUSIX.

Pa6ora c uHpopmanuei:



2)

BbIABJIATD AePUIUTHI MHPOPMALIMY, JaHHBIX, HEOOXOJUMBIX /I OTBETa Ha
BOIIPOC U JI/1S pelleHus 3a/1a4H;

BbIOMpATh MHPOPMALMIO U3 UCTOYHUKOB Pa3/IMYHbIX THUIIOB, aHAJIU3UPOBATH,
CUCTEeMATHU3UPOBaTh U UHTEPIPETUPOBATh HHGOPMALUIO Pa3/IMYHbIX BU/I0B U
dopM npesicTaBeHUS;

CTPYKTYpUpOBaTb WHGOpPMALUIO, NPEeACTaBAATh €€ B pa3jMYHbIX PopMax,
WJLJIIOCTPUPOBATH rpadpuyecky;

OLleHHMBAaTh HaJIE)KHOCTh nHpopmManuu no CaMOCTOSITESTbHO
cpOpPMyIMPOBAHHBIM KPUTEPHUSIM.
YHueepcasnvHbvle = KOMMyHukamueHwle  delicmgusi,  obechevusarwm

chopMUPOBAHHOCMb COYUANbHBIX HABLIKOB 004 AU UXCSI.
Oo6menue:

BOCIIPUHUMATb U GOPMYJIUPOBAThH CYKJ€HUSI B COOTBETCTBUU C YCJIAOBUSIMHU U
eJIIMU OOIleHUs; SICHO, TOYHO, TPAMOTHO BBIPQXXaTb CBOI TOYKY 3pPEHHS B
YCTHBIX U MUCbMEHHBIX TEKCTAaX, JaBaTh MOSICHEHHS 110 X0y pellleHUs 3a/]a4uH,
KOMMEHTHPOBATh MOJyYeHHbIA Pe3y/IbTaT;

B X0Jle 0OCYX/IeHHs 33JlaBaTh BOIMPOCHI MO CYIIECTBY OOCYKJaeMOH TeMBbI,
npo6JIeMbl, pellaeMO 33/a4yM, BbICKA3blBaTb HJEH, HalleJieHHble Ha TMOUCK
pellleHHs]; COMOCTABJATb CBOU CYXKJIEHUS C CYXKAEHUSIMU JPYTUX YIYaCTHUKOB
Jliajiora, OOHApYKHMBATb pasiMyMe M CXOJACTBO MO3UIMHA; B KOPPEKTHOH
dopme GopMyIMpOBaTH pa3HOTJIACHS, CBOU BO3PAXKEHUS;

Ipe/CTaB/IATh pe3yJbTaThl pellleHUs 3aJla4M, IKCIIEPUMEHTA, UCCIeJOBaHuUS,
IpPOEKTa; CAMOCTOSITE/IbHO BbIOMPATh GpopMaT BLICTYIIJIEHUS C YYETOM 3a/a4
pe3eHTalMH U 0COOEHHOCTEN ayIUTOPUH.

CoTpyAHUYECTBO:

NOHUMAaTh M UCHOJIb30BaTh NPEUMYyIeCTBAa KOMaHJHON U HWH/WBUAYaJIbHOU
paboThl MpU pelleHWH Yy4yeOHbIX 3ajJlay; NPUHUMAThb LieJb COBMECTHOM
JlesiTeJIbHOCTH,  IJIaHUPOBAaTb  OpraHU3alMi0  COBMECTHOM  paboThl,
pacnpeznensaTb BHJAbl pabOT, [OroBapuMBaThCsd, OOCYXJAaThb NpoLecC U
pe3yJibTaT paboThl; 060011aTh MHEHUSI HECKOJbKUX JIIO/IeH;

y4yacTBOBaTh B IpynmnoBbix ¢opMax paboThl (06CYKJeHHs, 0OMeH MHEHUH,
«MO3TOBbl€ IITYPMbI» W HHbBIE); BBINOJHATH CBOIO 4YacTb paboThl U
KOOpPJIMHUPOBATb CBOM JeUCTBUSA C JJPyTMMU 4YJeHaMH KOMaH/bl; OLleHHUBATh
KayeCTBO CBOero BKJaJa B  OOIMH HOPOAYKT 1O  KPUTEPHUSM,
cpopMyIMpPOBaHHBIM YYaCTHUKAaMU B3aUMO/JeUCTBUS.

3) YHusepcasivHble pezyasimueHble delicmeusi, obecheuusarom @opmuposaHue
CMbICA08bIX YCMAHOBOK U HCUSHEHHbBIX HABLIKO8 IUYHOCMU.
CamoopraHusanms:

COCTaBJISATH IIJIaH, QJITOPUTM pelleHus 3a/jauH, BbI6UPATh CIOCO6 peLIeHUs C
Y4ETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBaThb U KOPPEKTHUPOBATh BapUaHThbI pellieHUH ¢ y4€TOM HOBOM
MHbOpMaLMH.

CaMOKOHTPO/JIb:

BJaJleTh HaBbIKaMM II03HaBaTeJbHOW pedJeKCMM KaK  OCO3HaHUA
COBeplLIaeMbIX JeWCTBUM U MBICJUTEJbHBIX INPOLLECCOB, UX pe3yJbTaTOB;
BJIaJIeTh CIOCO6AaMM CaMOIPOBEPKH, CAMOKOHTPOJISA Ipolecca U pe3yJsbTaTa
pellleHUs MaTeMaTUYeCKOW 3a/lauy;

npeiBUETb TPYAHOCTH, KOTOpble MOT'YT BO3HUKHYTb IPU pelleHHH 3a/jayHy,
BHOCUTb KOPPEKTHUBBI B JleITeJIbHOCTb Ha OCHOBE HOBBIX OOCTOSTEJILCTB,
JIaHHBIX, HAlJeHHBIX OLIXOO0K, BbIIBJIEHHBIX TPYAHOCTEMH;



® OLEHUBATh COOTBETCTBUE pe3yJbTaTa LeJU U YCJIOBUAM, OODBACHATb
NPUYUHBl JOCTHXKEHHUS WM HEeLOCTHXKEHUS pe3y/bTaTOB [eATeJbHOCTH,
HaXOJUTb OLIMOKY, laBaTh OLleHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJ/IbTATbI

10 KJIACC

OneprpoBaTh MOHATUSMU: TOYKA, MPSIMasi, IJIOCKOCTb.

[IpyMeHATb aKCHOMBI CTEPEOMETPUM M CJAEACTBUS U3 HHUX NPU pELIEeHUH
reoMeTpUYECKHUX 3a/ay.

OneprpoBaTh NOHATHUSMH: NAPA/IEJbHOCTD U MEPNEHAUKYISAPHOCTD NPSAMBIX U
IJIOCKOCTEH.

KnaccupuuupoBatb B3aWMHOE pPACHOJIOKEHHE MPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OneprpoBaTh NOHATHUSAMU: JBYTPAHHBIN yroJi, FPaHU JBYIPaHHOrO yrJja, pe6po
JIBYTPAHHOTO YTJIa; IMHEHHBIN yroJ ABYTPAaHHOTO YTJIa; TpaflycHast Mepa JIByrPaHHOTO
yrJa.

OneprpoBaTh MOHATHUSIMH: MHOTOTPAHHUK, BBINYKJBIA U  HEBBITYKJIbIHA
MHOTOTPAHHUK, 3JIEMEHTbI MHOTOIPAHHUKA, TPAaBUJIbHbIA MHOTOIPAaHHUK.

PacnosHaBaThb OCHOBHblE BHJbl MHOTOTPAaHHUKOB (MUpaMuja; MpU3Ma,
NpsSAMOYTOJIbHBIN Mapasiiesnenunes, Ky6).

KnaccupuuupoBaTh MHOTOIPaHHUKHY, BbIOMPAsi OCHOBAHUSA AJIS KJIacCUPUKALUU
(BBIMYKJIbIE U HEBBIMYKJIbIe MHOIOTPAHHUKW; TPAaBUJIbHbIE MHOTOIPAHHUKH; NPSIMble U
HaKJIOHHbIE TPHU3MbI, IApaJlJieJIENUIEbl).

OneprpoBaTh MOHATHUSMHU: CEKYLIAS IJIOCKOCTh, CEYeHHE MHOTOIPAaHHUKOB.

OOBACHATD NPUHIMIBI TIOCTPOEHUS CEYEHUH, UCTI0JIb3YSI METO/L CJIE/IOB.

CTpouThb ce4eHHs] MHOTOIPAHHUKOB METOJIOM CJIE/IOB, BBINOJHATL (BBIHOCHBIE)
IJIOCKHE YEPTEXU U3 PUCYHKOB MPOCTHIX 00 bEMHBIX PUTYP: BU/J| CBEPXY, COOKY, CHUZY.

PemaTh 33Zjla4yu Ha HAXOX/leHHE TeOMeTPHUYECKHUX BEJWYHH M0 00paslaM HJIH
aJroOpuTMaM, TpPUMEHsiss UW3BECTHblE aHAJMTUYECKHE METOAbl IpU pPelIeHUH
CTAaHJAPTHBIX MaTeMaTHWYECKUX 33Jlad Ha BbIUMCJIEHHE PACCTOSTHUH MeX[Jy ABYMs
TOYKAMH, OT TOYKH |0 MPSIMOH, OT TOYKH [0 TJIOCKOCTH, MEX/y CKPEILIMBaIIIUMUCS
NpPSIMBIMHU.

PemaTh 33Zjla4yu Ha HAXOX/leHHWE TeOMeTPUYECKHUX BEJWYHH MO0 00paslaM WJIH
aJropuTMaM, TMpPUMeHsss W3BeCTHble aHAJUTHYECKHE METOJbl TMpPHU peLIeHUH
CTAaHJAPTHBIX  MaTeMaTHYeCKUX 3aZad Ha  BBIYMCIEHHE  YIJIOB  MEX[Iy
CKpEeL[MBAIOLUMMUCH MPSAMBIMUA, MEXAY MPSIMON U MJIOCKOCTBIO, MEXAY MJIOCKOCTSMH,
JIByT'PaHHbBIX YTJIOB.

BblyMCaATh 06BEMBI U IJIOLWAJM TOBEPXHOCTEH MHOTOTPAaHHUKOB (IpHU3Ma,
nyupaMuzia) ¢ MpuMeHeHUeM GOpPMYJI; BBIUUCASATD COOTHOLIEHUS MEXAY MJIOLAJAMU
MIOBEPXHOCTEH, 06'bEMaMH NMOJ0OHBIX MHOTOIPAHHHUKOB.

OneprpoBaTh MOHATUAMHU: CAMMETPHs B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTD
CUMMETPUU; IIEHTP, OCh U MJIOCKOCTh CHMMETPUH PUTYPBHI.

W3BsekaTb, MNpeo6pa3oBbIBaTb U HHTEPHPETUPOBATh HHGOPMAIMI0 O
NPOCTPAHCTBEHHBIX TeOMeTpUYeCKUX GUrypax, MpeACTaBJeHHYI0 Ha 4YepTexax U
pHUCYHKaX.

[IpuMeHATb reoMeTpuyeckue GaKThl /s pelleHUsl CTepeoMeTPUYecKUX 3ajay,
NpeAnoJaraloliux HeCKOJbKO LIAroB pelleHUs, ec/Id YCA0BUs MPUMeHeHH s 3aJJaHbl B
sIBHOU popmMe.



[IpuMeHATh  mOpocTelliMe  NporpaMMHble  CpeACTBAa U 3JIEKTPOHHO-
KOMMYHUKaIIMOHHbIE CUCTEMBI IPY PeLlIeHUH CTepeoMeTpHUYeCKUX 3a/aY.

[IpyBOAUTH NIpUMepHbl MaTeEMaTUUYECKUX 3aKOHOMEPHOCTEN B PUPOJE U KU3HHY,
pacrno3HaBaTh IPOsIBJIEHHEe 3aKOHOB TeOMETPUH B UCKYCCTBE.

[I[puMeHATh MOJIyueHHble 3HAaHUSA Ha MpPaKTUKe: aHaJIUM3UpPOBaTb peaJibHble
CUTyallud W [pUMEHATb U3yYyeHHble IOHATUSA B Ipolecce IOUCKA pelleHUs
MaTeMaTU4eCcKu CPOpPMyJIMPOBAHHOMN NPOOJIEMBI, MOJENIUPOBATh peajibHble CUTYalUU
Ha s3bIKe TeOMeTpPUH, HCCJIe[oBaTh IOCTPOEHHble MOJeJd C MCH0Jb30BaHUEM
reoMeTpUYeCcKUX NOHATUM W TeopeM, allaparTa ajredpbl; peliaTb NpaKTUYeCKHe
3a/lauy, CBsI3aHHbIEe C HAX0X/JeHUeM reoMeTpUYECKUX BEJTUYHH.

11 KJIACC

OnepupoBaTb MOHATHUAMU: LUJUHJAPUYECKass [OBEPXHOCTb, 0Opasyujue
[WJIMHPUYECKON NOBEPXHOCTH; LMJIHUHJP; KOHHWYeCKass MOBEPXHOCTb, 06pasyrolue
KOHUYEeCKOM OBEPXHOCTH, KOHYC; cpepryecKass HOBEPXHOCTD.

Pacno3HaBaTb TeJia BpauleHus (LUJIUHZP, KOHYC, cdepa U map).

O6BACHATD CIOCOOBI NOJYYEHUS TeJl BpallleHUsl.

KnaccuduuupoBaTh B3aMMHOE pacnoJsiokeHue chepbl U MJI0CKOCTH.

OnepupoBaTb NOHATHUSIMMU: LIAPOBOM CErMEHT, OCHOBAaHHWE CerMeHTa, BBICOTA
CerMeHTa; LIapOBOM CJIOM, OCHOBAaHMWE IIAPOBOTO CJIOsl, BBICOTA IIAapOBOrO CJIOS;
IIapOBOM CEKTOP.

BbIUUCAAT 06'bEMBI U IJIOILAJ M TIOBEPXHOCTEN TeJ BpallleHUs], TeOMeTPUYeCKUX
TeJl C IpuMeHeHneM GOopMy.I.

OnepupoBaTb MOHATUSIMU: MHOIOTPAaHHUK, BIMCAHHbIA B chepy U ONMMUCAHHBIN
okoJio cepbl; chepa, BHUCaHHASA B MHOTOTPAaHHUK UJIM TeJIO BpallleHUsl.

BbIUUCAATH COOTHOLIEHUS MeX[Jy IJIOLAAsIMHU MNOBEPXHOCTEXW U 06BbEMaMU
MOJ00HBIX TeJI.

N306pakaTh u3yyaeMble GUrYypbl OT PYKM U C HNPUMEHEHHEM MPOCThIX
YepTEKHBIX UHCTPYMEHTOB.

BbIno/HATEL (BbIHOCHBbIE) IJIOCKME YepTeXHW U3 PUCYHKOB MPOCTbIX 0O0bEMHBIX
buryp: BUj cBepxy, COOKy, CHU3y; CTPOUTh CeYeHHUs TeJ BpalleHUs.

M3BiekaTb, HWHTEPNpPeTUpPOBAaTb U Npeobpa3oBbiBaTb HUHGPOPMALUI O
IPOCTPAHCTBEHHbIX TreoMeTpUYecKUX ¢QUrypax, NpeJCTaBJEHHYI Ha YepTexax MU
pHUCYHKax.

OnepupoBaTh NOHSAATHEM BEKTOP B IPOCTPAHCTBE.

BbINO/HATH AEUCTBUS CI0>)KEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpA Ha YMCJI0, 06'bCHATh, KAKUMU CBOMCTBAMHU OHU 006J1a/IaI0T.

[IpyuMeHATH NpaBUJIO Napasliesenune/a.

OnepupoBaTb MOHATHUSIMU: JE€KApPTOBbl KOOPAMHATBHI B MPOCTPAHCTBE, BEKTOP,
MO/JyJ1b BEKTOPA, pABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YyT0OJl MeX/ly BEKTOpPaMH,
CKaJIIpHOE NPOM3Be/leHre BEKTOPOB, KOJIJIMHeapHble U KOMIIJIaHapHbIe€ BEKTOPBI.

HaxoAuTb cyMMy BEKTOpPOB M IpOU3BeZleHUE BEKTOpAa Ha YMCJIO, YTOJ MEeXAy
BEKTOpaMH, CKaJIipHOe NpOM3BeJeHHe, pacKJaAblBaTb BEKTOp 1O  JABYyM
HeKOJIJIMHeapHbIM BEKTOPaM.

3asaBaTh JIOCKOCTb YpaBHEHHEM B [IeKapTOBOM cHCTeMe KOOpAUHAT.

[IpuMeHATb reoMeTpUueckre GaKThl AJS pellleHUs] CTepeoMeTpUYeCKUX 3a/ay,
npejoJaralliMx HeCKOJIbKO I1aroB pellleHus], ec/IU yCJ0BUsl IPUMeHeHUs 3a/laHbl B
sIBHOU popmMe.

PemaTh mnpocTeilive reoMeTpuyeckue 3aZjladd Ha INpPUMeHeHHe BEeKTOPHO-
KOOPAMHATHOr'0 MeTO/a.



Pemath 3a/1auu Ha 0Ka3aTeJbCTBO MaTeMaTUYECKHUX OTHOIIEHUHN U Hax0XKJeHue
reoMeTpHUYeCKUX BeJMYUH M0 0o6pasinaM WM aAropuTMaM, NPUMeHss HU3BeCTHble
MeTO/bl P pellleHUH CTaHAAPTHbIX MaTeMaTUYeCKUX 3a/ay.

[I[puMeHATh  mOpocTelliMe  NporpaMMHble  CpeACTBA U 3JIEKTPOHHO-
KOMMYHHUKaIlMOHHbIE CUCTEMBI IPY PeLlIeHUH CTepeoMeTpHUUIeCKUX 3a/aY.

[IpyBOAUTH NpUMepBbl MaTeEMaTUUYECKUX 3aKOHOMEPHOCTEN B PUPOJE U KU3HHY,
pacrno3HaBaTb IPOsIBJIeHMEe 3aKOHOB FeOMEeTPUHU B UCKYCCTBE.

[I[puMeHATh MOJIyuyeHHble 3HAaHHUSA Ha MpPaKTUKe: aHaJIUM3UpPOBaTb peaJibHble
CUTyallud W I[pPUMEHATb U3y4YeHHble MOHATHUA B Mpolecce IMOUCKA pelleHus
MaTeMaTU4eCKu cPOpMyJIMPOBAHHOMN NPOOJIEMBI, MOJEJUPOBATh peajibHble CUTYalUU
Ha fA3blKe TeOMeTpUH, MUCCIe[0BaTb IOCTPOEHHble MOJEJd C HCIO0Jb30BaHHUEM
reoMeTpUYeCKUX NOHATUW U TeopeM, almapaTa ajareopnl; peliaTb HNpaKTHYeCKHUe
3a/ja4y, CBsI3aHHbIE C HaxO0XJleHueM reoMeTpUYeCKUX BEJIMYHMH.



TEMATHUYECKOE IIJTAHUPOBAHHUE

10 KJIACC

Ne HanmMmeHoBaHnue

KosinyecTBO 4acoB

JdnexkTpoHHbIe (HHdpoBbIe)

n/ | pasaesioBH TeM KoHTpo ibHbIE IIpakTH4Yeckue
Bcero o6pa3oBaTeJibHbIE PeCypPChl
n nporpaMmmMsbl padoThI pa6oThI
BBesienue B bubanoreka LIOK
CTEPEOMETPHIO 10 https://m.edsoo.ru/1c209e37
[IpsiMble U MJIOCKOCTH B
IPOCTPAHCTBE. 12 1 Bu6auoTteka LJOK
[lapa/iesbHOCTD https://m.edsoo.ru/1c209e37
NPSMBIX U IIJIOCKOCTEN
[lepnieHAUKYIAPHOCTD bu6saunoteka [JOK
NPSAMBIX U IIJIOCKOCTEN 12 https://m.edsoo.ru/1c209e37
Yruiel Mexay NpAMBbIMU U Bu6auoTteka LJOK
IIJIOCKOCTSIMU 10 1 https://m.edsoo.ru/1c209e37
MHororpaHHuKH 11 1 Bu6snoTeka LIOK
https://m.edsoo.ru/1c209e37
06 BEMBI bubaunoreka LIOK
MHOTOTPaHHUKOB ? 1 https://m.edsoo.ru/1c209e37
[loBTOpEHME: CeyeHus, Bu6auoTteka LJOK
PacCTOSIHUSA U YTJIbI 4 1 https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB
[10 TIPOTPAMME 68 > 0




11 KJIACC

Ne HauMeHOBaHUue KosinyecTBO 4acoB
JsieKTpoHHbIE (MPpPOBbLIE)
n/ | pasjeJioB U TeM KoHTpoJ/IbHBbIE MpakTHyecKkue
Bcero oOpa3oBaTesibHbIE PECYPCHI
n nporpaMmsl padoThI padoThI
1 Tesa BpalieHus 12 BuGnoreia LIOK
pat https://m.edsoo.ru/1c209e37
buobanoreka LIOK
2 06Bé
PEMBITEN > 1 https://m.edsoo.ru/1c209e37
B
3 KEETOI:I]:;I‘M . 10 1 bubanoreka LIOK
pA https://m.edsoo.ru/1c209e37
IPOCTPAHCTBE
[ToBTOpEHME,

4 06006111eHHE, 7 1 bubaunoreka LIOK
cUCTeMaTH3alus https://m.edsoo.ru/1c209e37
3HaHUU

OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 [TIPOT'PAMME







INOYPOYHOE IIVIAHUPOBAHHE

10 KJIACC
Ne KosinyecTtBo 4acos
J/JIeKTPOHHbIE
Jdarta nudpoBbie
n | Temaypoka KoHTpoJibHBbIE IIpakTHYeckue
Bcero U3y4YeHUs oOpa3oBaTe/ibHbIE
/ paGoThI paGoThI
pecypcsl
n
OcHOBHbIE IOHATHUSA
CTepeoOMEeTPHU: TOUKA,
npsimMasi, IJIOCKOCTb,
npocTpaHcTBo. [IpaBuia
poctp P bubaunoreka LIOK
M300pakeHHs Ha
1 p 1 https://m.edsoo.ru/ae
MCYHKaX: U300 paXKeHUs
pucy N p cc77cd
IJIOCKOCTEH,
napaJijieJIbHbIX IPSIMbIX
(oTpe3koB), cepeIMHbI
OoTpe3Ka
[lousaTus:
nepecekarwluecs bu6saunoteka [JOK
2 IIJIOCKOCTH, 1 https://m.edsoo.ru/2d
nepecekarwlluyecs npsimas 8a9c99
Y IJIOCKOCTb
[lousaTus:
bubaunoreka LIOK
nepeceKarouecs
3 P 1 https://m.edsoo.ru/db
IJIOCKOCTH,
685e73
nepecekaruecs npsamas




H IIJIOCKOCTb

3HaAKOMCTBO C
MHOTOTPaHHUKAMH,
M300pakeHre
MHOTOFPAaHHUKOB Ha
pUCYHKax, Ha
NPOEKLMOHHBIX YepTeKax

bu6anoTteka LJOK
https://m.edsoo.ru/a6
3959ed

HayasibHble cBeJleHus 0
Kybe U nupaMu/jie, ux
pa3BEPTKHU U MOJIEJH.
CedyeHHS] MHOTOTPAHHUKOB

bubanoreka LIOK
https://m.edsoo.ru/b3
0dff38

HayasibHble cBeJleHus 0
Kybe U mupaMu/jie, ux
pa3BEPTKHU U MOJIEJH.
CeyeHUs] MHOTOTPAaHHUKOB

bubaunoreka LIOK
https://m.edsoo.ru/3d
8ffd32

[louaTue o6
aKCMOMaTHU4YeCKOM
OCTPOEHUHU
CTepeoOMEeTPHH: AKCUOMBI
CTEpEOMETPHUH U
CJIeJICTBUS U3 HUX

Bbubanoreka LIOK
https://m.edsoo.ru/0c
c5c4fe

[louaTue 06
aKCHOMaTU4YeCKOM
OCTPOEHHUHU
CTepEeOMEeTPHH: AKCUOMBI
CTepEOMETPHUH U

bubaunoreka LIOK
https://m.edsoo.ru/23
9c8cb4




cJ1eCTBHUA N3 HUX

[TousaTHE 00

AKCMOMaTHYEeCKOM
bu6anoTteka LJOK
OCTPOEHUHU
9 P https://m.edsoo.ru/65
CTepPEOMETPHH: AKCUOMBI
peoMetp c6b106
CTepeOMEeTPHUHU U
CJIeJICTBUS U3 HUX
[TonsTue 06
aKCMOMaTHYEeCKOM
bubaunoreka LIOK
OCTPOEHUHU
10 P https://m.edsoo.ru/25
CTepEeOMETPHH: AaKCUOMBI
beometp 86c245
CTepeOMEeTPHUHU U
CJIe/ICTBUS U3 HUX
B3auMHoe pacrnoJsiokeHue
HpPsSIMbIX B IPOCTPAaHCTBE:
p pocTp bubaunoreka LIOK
nepeceKaroecs,
11 P https://m.edsoo.ru/1a
napaJijiejibHble U
P 2520f6
CKpelluBaloIuecs
npsiMble
[Tapa/iieIbHOCTb MPSAMBIX
Y IIJIOCKOCTEN B
NPOCTPAHCTBE: bu6saunoteka [JOK
12 | mnapaJssesibHble NPsIMbIE B https://m.edsoo.ru/93

IIPOCTPAHCTBE;
napasiyieJibHOCTb TPEX
NpsIMbIX

ad36b3




[TapasiesbHOCTb NPSIMbIX
U IIJIOCKOCTEH B

bubanoreka LIOK

13 | mpocTpaHCTBeE: https://m.edsoo.ru/ee
[lapasiesbHOCTb NPAMOU 1d19b9
Y IJIOCKOCTHU
Yruibl c coHanpaBJAeHHbIMU Bubamorexa LIOK
14 CTODOHAMI P https://m.edsoo.ru/9f
p 4071b9
YroJs Mex/ly npsiIMbIMHU B Butamorexa LIOK
15 TocT aHf:[ZBep https://m.edsoo.ru/fe7
poctp 33862
YroJs Mex/ly npsiIMbIMHU B Butmotexa LIOK
16 ThocT aHf:LZBep https://m.edsoo.ru/29
poctP 352920
[TapasisienbHOCTH bu6saunoteka [JOK
17 | mnaockocTew: https://m.edsoo.ru/2e
napasijieJibHble MJI0CKOCTH 18f255
CBoKcTBa napaJijieJibHbIX Bubamorexa LIOK
18 O P https://m.edsoo.ru/e5
THIOCKOETER 04d656
[IpocTenmue
NPOCTPAHCTBEHHbBIE bu6saunoteka [JOK
19 | ¢urypsl Ha NJIOCKOCTH: https://m.edsoo.ru/4a
TeTpaszp, Kyo, 28dc02
napaJiiesienunes,
20 | TlocTpoeHnue ceyeHUU BbubanoTeka LIOK




https://m.edsoo.ru/1d
434d0f

bubanoreka LIOK

21 | IlocTpoeHue ceyeHUH https://m.edsoo.ru/ec
26fe5d
KoHTposibHast pa6oTa 1o
eme "II e
EHﬁCKOJ::i;I 1 bubanoreka LIOK
22 DOCThAHCTEE https://m.edsoo.ru/9a
pocTp ' 0a9%e56
[TapasyieIbHOCTh MPSIMbIX
Y IJIOCKOCTeN"
I
-
23 HE R AMKVIISDHLLe ' https://m.edsoo.ru/b1
PHEHARKYIAD 9f6a5d
psiMble B MPOCTPaHCTBE
[IpsAMble napasiesibHbIE U Bu6auoTteka LJOK
24 | nepHeHAUKYJSIPHBIE K https://m.edsoo.ru/0a
IJIOCKOCTH c11c95
[IpsiMble napaJiyiesibHbIE U bu6saunoTeka [JOK
25 | nepneHAUKYJISIpHBIE K https://m.edsoo.ru/ba
IJIOCKOCTH 545966
[IpusHak bu6saunoteka [JOK
26 | mepneHAUKYJSPHOCTH https://m.edsoo.ru/f8
NPSIMOU U MJIOCKOCTHU 5bfc46
97 [Ipusnak Bu6auoTteka LJOK

neprneHUKYJIPHOCTH

https://m.edsoo.ru/79




HpHMOﬁ H IIJIOCKOCTH

165d15

Teopema o npsiMo#

bu6anoTteka LJOK

28 | mepHneHAUKYJISPHOU https://m.edsoo.ru/63
IJIOCKOCTH 5¢5087
Teopema o npsiMo# bubaunoTeka [JOK

29 | nepneHAUKYJSAPHOH https://m.edsoo.ru/bd
IJIOCKOCTH 374518
Teopema o npssMon bubanoTeka [IOK

30 | mepneHAUKYJSAPHON https://m.edsoo.ru/7d
IJIOCKOCTH 18834b
[lepnnenguKyIAp U
HaKJIOHHBIE: pacCTOsIHUE Bu6auoTteka LJOK

31 | OT TOYKH 10 IJIOCKOCTH, https://m.edsoo.ru/33
paccTosiHUE OT NPSAMOU [0 c477d3
IIJIOCKOCTH
[lepnieHAUKYISIp U
HaKJIOHHbIE: PacCTOsIHUE Bu6auoTteka LJOK

32 | OT TOYKH [0 MJIOCKOCTH, https://m.edsoo.ru/66
paccTosiHUe OT NMPSIMOU 710 fefadd
MJIOCKOCTH
[lepnieHAUKYISIp U
HAKJIOHHBbIE: PACCTOSIHUE bu6saunoteka [JOK

33 OT TOYKHU JI0 IIJIOCKOCTH, https://m.edsoo.ru/a5
paccTosiHUe OT MPsSIMOH J10 b7b8e3
IIJIOCKOCTH

34 | IlepneHAuKyJasp U BbubanoTeka LIOK




HaKJIOHHbIE: paCcCTOSTHUE
OT TOYKH JI0 IIJIOCKOCTH,
paccTosiHUe OT NPSIMOU [0
IIJIOCKOCTH

https://m.edsoo.ru/db
ee22bc

Yribl B IPOCTPaHCTBE:

bu6anoTteka LJOK

35 | yroJs mexay npsiMmou u https://m.edsoo.ru/6b
IJIOCKOCTBIO 61b2b4
JIByrpaHHbIN yroJi, bubaunoteka [JOK
36 | JIMHEWHBIH yroJ https://m.edsoo.ru/5fa
JBYTPAHHOrO yrJa 0b3ce
JIByrpaHHbIN yroJi, bu6bsaunoTeka [JOK
37 | JIUHEWHBIH yroJ https://m.edsoo.ru/c7
JIByTPaHHOTO yrJja c777ed
[lepne K oc
nJIEZK:c'E'[I‘IZﬁ}'U;HZZHa? Bubamorexa LIOK
38 R 'Hﬂp R https://m.edsoo.ru/ec
PHIEHAMNKY. pu 3e2da3
JIBYX MJIOCKOCTEMN
[lepne K oc
nJIEZK:c'E'[I‘IZﬁ}'U;HZZHa? Bubamorexa LIOK
39 eDbHer K 'Hﬂp I https://m.edsoo.ru/ed
pPIeH/UKY. pv 9e2a8e
JIBYX TIJIOCKOCTEN
I
nociocTelt npwaK. Bimorera LIOK
40 CerIK $ 1P oc https://m.edsoo.ru/ba
HepreHIUKYJISIPHOCTH
pHeH/IUKY. pv 75dc57
JIBYX IJIOCKOCTEN
41 | Teopema o Tpéx BbubanoTeka LIOK




neprneHUKYyJIsspax

https://m.edsoo.ru/e4
972cdc

Teopema o Tpéx

bubanoreka LIOK

42 R https://m.edsoo.ru/52
pHEHARKYIAD 188a7d
TeoneMa 6 Thix bubaunoreka LIOK
43 e ECH K iﬂ x https://m.edsoo.ru/9f
pHEHARKY AP 246736
KoHTpoJibHasA paboTa 1o
ngazLH UKYJAPHOCTD Bubamotexa IIOK
44 I HII?AbIXiHHyOCKIZ)CTeﬁ"H https://m.edsoo.ru/5b
ip 971ef3
Yrubl MeXAY TPSAMBIMH U
IIJIOCKOCTAMH"
[ToHsATHE MHOTOTPaHHUKA,
OCHOBHBbIE 3JIEMEHThI
MHOTOTPAaHHMKA, bubaunoreka LIOK
45 | BBINYKJIbIE U HEBBIMYKJIbIE https://m.edsoo.ru/2d
MHOI'OIPAaHHUKY; 24e873
pa3BépTKa
MHOTOTpaHHUKaA
[Ipusma: n-yroJibHasi
Npu3Ma; FPaHu U bu6saunoTeka [JOK
46 | ocHOBaHHs IPU3MBI; https://m.edsoo.ru/b4

npAMad U HaKJIOHHaA
I[MPpHU3MBbI; 60KOBada u

ad63ad




NI0JIHAsA IOBEPXHOCTh
IPHU3MBI

[Tapanmnenenunen,
IPAMOYTOJIbHbIU

bu6anoTteka LJOK

47 https://m.edsoo.ru/8a
nap‘:jmneﬂennne,u U ero 7be633
CBOKMCTBA £25002
[Iupamuga: n-yrosbHasa
nUupaMu/ia, TpaHU U
OCHOBaHUe NUPaMU/bI; bubanoreka LIOK
48 | GoKoOBas U MOJIHAsA https://m.edsoo.ru/fb1
MOBEPXHOCTb MUPAMU/IbI; cd0a5
NpaBUJIbHAsA U yCeYEHHAs
nupamMujia
[IpaBUJIbHBIE
MHOTOTPAaHHUKU: TIOHSTHE
NpaBUJIbHOTO
MHOTOTPAaHHUKA; bubaunoreka LIOK
49 | npaBuWJbHas MpU3Ma U https://m.edsoo.ru/07
npaBUJIbHAas NUPAMU/A; 4c8865
NpaBUJIbHAs TPeyroJibHast
nUpamMu/ia U MpaBUJIbHbIN
TeTpasp; Ky6
[IpencraBieHue o Bu6uoreka LIOK
50 HIPABIIILHBIX https://m.edsoo.ru/a0f

MHOTOTpaHHHUKAaX:
OKTa3/ip, I0JIeKasap U

dd5bf




HKOCasap.

CummMmeTpus B
NPOCTPAHCTBE: CUMMeTPHUS
OTHOCHUTEJIbHO TOYKH,
NpSMOM, NJIOCKOCTH.

bu6anoTteka LJOK

51 | JseMeHTbI CHMMETPUH B https://m.edsoo.ru/b9
nUpaMu/iax, e777d9
napaJsijiesienune/ax,

NpaBUJIbHbBIX
MHOTOTPaHHUKaxX
BbIunc/ieHUEe 3/1eMEHTOB bubaunoreka LIOK

52 | MHOTOrpaHHHUKOB: pE6pa, https://m.edsoo.ru/6¢c
JIMaroHaJy, yrJibl dbecef
[Lnomanb 60KOBOM
NOBEPXHOCTH Y MOJIHON
MOBEPXHOCTHU MPSAMOM bu6saunoTeka [JOK

53 | mpu3MBbl, IJIOIIA/b https://m.edsoo.ru/37
OCHOBaHUM, TeopeMa 0 d84157
OGOKOBOM NMOBEPXHOCTHU
NpsAMOU MPU3MBI
[I1omanab 60KOBOM
HOBEPXHOCTH 1 . Bubaunoreka LIOK

54 HOBEPXHOCTH HPABIIIBHOM https://m.edsoo.ru/56

nUpaMu/ibl, TeEOpeMa o
IJI0IaAu 60KOBOH
MIOBEPXHOCTH YCEUEHHOU

03e30b




MMUpaMHnbl

55

KonTposibHas paboTta no
TeMe "MHOrorpaHHUKH"

bu6anoTteka LJOK
https://m.edsoo.ru/a9
5f5c04

56

[TouaTHe 06 00 BLEME

bu6anoTteka LJOK
https://m.edsoo.ru/7a
d0020b

57

06bEéM NUpPaAMU/IbI

bubanoreka LIOK
https://m.edsoo.ru/23
5171b3

58

06 béM nupaMu/ibl

bubanoreka LIOK
https://m.edsoo.ru/f4
7dfefd

59

06 béM nupaMu/ibl

bubaunoreka LIOK
https://m.edsoo.ru/79
c10312

60

06 béM nupaMu/ibl

bubaunoreka LIOK
https://m.edsoo.ru/2fa
adc3f

61

06bEéM NpU3MbI

Bubaunoreka LIOK
https://m.edsoo.ru/79
853608

62

06bEéM NpU3MbI

Bubaunoreka LIOK
https://m.edsoo.ru/le
053890




bu6anoTteka LJOK

63 | O6BEM NpU3MBI https://m.edsoo.ru/48
2d3f51
KonTposibHas paboTa no bubaunoTeka [JOK
64 | Teme "O6bEMBI https://m.edsoo.ru/28
MHOTOTPaHHUKOB" a6573c
[ToBTOpEHME, o6o6meHHf: Bu6norexa LIOK
g5 | creremamaa vt httpsi//m.edsoo.u/09
8bedad
MHOTI'OrpaHHUKE
[loBTOpEHME, 060061IEHUE
cvcTeMaTHu3alysl 3HaHUH.
BeruucyieHre pacCTOAHUM:
MeX/Ay ABYMS TOYKaMH, OT Bu6snoreka LIOK
66 | TOYKH Z10 MPSIMOH, OT https://m.edsoo.ru/f7
TOYKH [0 MJIOCKOCTH, 792ba9
MeXay
CKpeLUBaIUMUCS
NpsIMbIMHU
WToroBast KOHTPOJIbHAsA Bubamoreka LOK
67 paGora https://m.edsoo.ru/b9
146bc0
[loBTOpPEHME, 06O0OLIEHUE
CI/ICTeMpaTI/IBaLU/IH 3?aﬂm71. BuGanorexa LOK
68 https://m.edsoo.ru/56

BblyncieHue yrioB:
MeXAy

765e8b




CKpellUBalLUMHUCS
NPAMBIMH, MEXJy NPAMOU
1 IJIOCKOCTBIO,
JIByTPAaHHBIX YIJIOB, YIJIOB

MEeXAy MJI0OCKOCTAMH

OBIIEE KOJIMYECTBO YACOB
[10 [IPO'PAMME

68




11 KJIACC

Ne

KosimyecTBO 4YacoB

NOBEPXHOCTH, OCh
UUJIUHAPUYECKON

JJIeKTPpOHHBbIE
JaTa HuppoBbIE
n Tema ypoka KoHTpoJ ibHBIE IIpakTU4eckue p
Bcero U3y4eHus o6pa3oBaTe/ibHbIE
/ pa6oThI pa6oThI
- pecypcsl
C : )
;{)eP}I)aCH H:Izi;‘e}_”p bubaunoreka LIOK
1 Eng };'f b 1 https://m.edsoo.ru/034
aa 1bc2b
IOBEPXHOCTH cephbl
BzaumHoe
Ea;;;):s:;e;ljle Chepel bu6saunoteka [JOK
2 KacaTeanaH' 1 https://m.edsoo.ru/bed
12a43
IJIOCKOCTD K chepe;
nioumaab chepbl
N3o06paxenue chepnl, bubanoTeka LIOK
3 Iapa Ha IJIOCKOCTH. 1 https://m.edsoo.ru/bcl
CeueHusd mapa 5f7f2
[unuHapudeckas
EEBZSX;OC;Z' Bu6banorteka LIOK
4 pasyrom . 1 https://m.edsoo.ru/605
IUJIMHAPUYECKON

4b8cl




ITOBEPXHOCTH

[{uMHAp: OCHOBaHUSA
1 60KOoBas
IOBEPXHOCTb,
o6pasymias 1 ocCh;
IJIolaAb 60KOBOH U
MOJIHOM MOBEPXHOCTH

bu6anoTteka LJOK
https://m.edsoo.ru/188
f6216

H306pakeHue
UJIMH/PA Ha
IJIOCKOCTU. Pa3BépTka
nunuHgpa. CeyeHus
UJIMHpA
(my1ocKoCTBIO,
napaJijieJIbHOM WU
nepHneHUKyJISpHOU
OCH IIWJIMH/pA)

bubaunoreka LIOK
https://m.edsoo.ru/016
e25eb

Konunueckas
MIOBEPXHOCTb,
obpasyroiue
KOHHUYECKOU
MOBEPXHOCTH, OCb U
BepLINHA KOHUYECKOU
MOBEPXHOCTH

bubaunoreka LIOK
https://m.edsoo.ru/c94
ba09b

Konyc: ocHOoBaHue U
BEPLIMHA,
o6pa3sytolas U oCh;

Bubaunoreka LIOK
https://m.edsoo.ru/897
dd3b2




IJI0IaAb OOKOBOM U
IIOJIHOM IIOBEPXHOCTH

YceyéHHBIN KOHYC:
ob6pasywlue 1

bu6anoTteka LJOK

9 https://m.edsoo.ru/146
BbICOTA; OCHOBAHUSA U
8bab3
60KOBasi MOBEPXHOCTh
N306pakeHre KOHyca
Ha MJIOCKOCTH.
Pa3BépTKa KoHyca.
CedyeHus KOHyCa
(HJIOCKOCTb}Oy bubanoTeka LIOK
10 AbaLLe o’” https://m.edsoo.ru/0bd
napasiieJTbHOU
p elbe8
OCHOBaHHIO, U
MJIOCKOCTBIO,
poxo/dilel yepes
BEPIIUHY)
Kom6uHaius Tesu bubaunoreka LIOK
11 | BpalieHus https://m.edsoo.ru/3ce
MHOTI'OrPAaHHUKOB f10e5
MHOTOorpaHHUK,
OIMMCAaHHbIK 0KOJIO
b b bubaunoreka LIOK
cdepnl; chepa,
12 P P https://m.edsoo.ru/0b1
BIIMCAaHHas B
36158
MHOTOTPAaHHUK UJIU B
TeJIO BpallleHUs
13 [ToHsiTHEe 06 06 BEME. bubaunoreka LIOK




OCHOBHEIE CBOMCTBA
00BEMOB TeJl

https://m.edsoo.ru/26a
03fb7

06bEéM UUIUHADA,

bubanoreka LIOK

14 COHvCa https://m.edsoo.ru/551
y 3d87b
06LEM mADa K bubaunoreka LIOK
15 I CI:be . https://m.edsoo.ru/d18
Haan coep 9bde2
[lomo6HBIE TeJ1a B
IPOCTPAHCTRE.
CoOTHOILLIEHHUSA MEXKY bu6bsaunoTeka [JOK
16 IJIOIA MU https://m.edsoo.ru/810
IIOBEPXHOCTEH, cfleb
06 bEMaMU IOJ00HBIX
Ten
KoHTposibHas paboTta
1o Temam "Tea bu6saunoTeka [JOK
17 —— https://m.edsoo.ru/4a3
" pent " 3a8ab
06 beMbI Tes
BeKTop Ha MJIOCKOCTH BuGamorexa LOK
18 . ECT AHCTBE https://m.edsoo.ru/5ca
poctp efclb
Corete 1 Bubaunoreka LIOK
19 BLIMMTAHE BEKTODOR https://m.edsoo.ru/23f
P 4£089
20 YMHOXeHUe BeKTopa BbubanoTeka LIOK




Ha 9YHCJI0

https://m.edsoo.ru/dee
379eb

Pa3yioxkeHue BeKkTOpa

110 TPEM bubsaunoTeka [JOK
21 HEKOMILJITaHapPHbIM https://m.edsoo.ru/a28
BekTOpaM. [IpaBuo fd74e
napasjiesenuiesaa
Pemenue 3ajay,
CBSI3aHHBIX C bubanoreka LIOK
22 HpUMEHEHUEM PaBHUII https://m.edsoo.ru/5a8
JeHCTBUH C 27900
BEKTOpaMH
KoopaunatHo-
BEKTOPHBIN METO/] bu6saunoTeka [JOK
23 | mpu peuieHUH https://m.edsoo.ru/d3a
reoMeTprUYecKUx 1fe30
3ajJ1a4
[IpamMoyroJsibHas
cUcTeMa KOOpJIUHAT B Bu6norexa LIOK
24 F{I())Zf)zza;ac:]ie];ex'ropa https://m.edsoo.ru/48d
. ' b7058
[Ipocreniive 3a/1a4u B
KOOpJIMHaTax
Yron mexnay BubsnoTeka LIOK
25 BEKTOpaMH. https://m.edsoo.ru/725

CkasisipHOE

effc4




poUu3Be/ieHHe
BEKTOPOB

BeluucieHue yrios

bubanoreka LIOK

26 | Mexay NpsIMbIMU U https://m.edsoo.ru/8ef
IJIOCKOCTAMU be78e
o

27 KOOpAHHATHI B https://m.edsoo.ru/77c

] 22fc5
IPOCTPAHCTBE
[ToBTOpEHME,
060011IeHNEe U
cHUCTeMaTH3alMs bubaunoreka LIOK

28 3HaHUH. OCHOBHbIE https://m.edsoo.ru/178
burypsl, ¢pakThl, 0ba5d
TeopeMbl Kypca
IJIAaHUMETPHUHU
[loBTOpEHHUE,
060011IeHNEe U
cUcTeMaTu3auus bu6bsunoreka IJOK

29 3HaHUU. OCHOBHbIE https://m.edsoo.ru/078
burypsl, GpakThl, cd184
TeopeMbl Kypca
JIAHUMETPUHU
[ToBTOpEHUE, bubanoreka LIOK

30 06001I[eHHe U https://m.edsoo.ru/749

CUCTeMaTu3anud

lefe(




3HaHUH. 3aga4u
IJIAHUMETPUHU U
MeTO/Ibl UX pellleHHs
[ToBTOpEHHUE,
obobenHe 1 bu6anoTteka LJOK
31 CHCTeNiaTmauHﬂ 1 https://m.edsoo.ru/4dff
3HaHUH. 3aga4u
da97
IJIAHUMETPUH U
MEeTO/Ibl UX pelleHUs
[ToBTOpEHHUE,
060011IeHNEe U
CHCTeMaTH3alus bu6bsunoteka IJOK
32 3HaHUH. OCHOBHbIE 1 https://m.edsoo.ru/74b
burypsl, GpakThl, 2ad91
TeopeMbl Kypca
CTepeoMeTpUU
MToropas bubaunoreka LIOK
33 KOHTpOJIbHAA PaGoTa 1 https://m.edsoo.ru/ec2
4dfc2
gg:;;iiiie;l Bu6banoreka LIOK
34 cHCTeMATHIALUS 1 https://m.edsoo.ru/f46
. 5d10e
3HaHUU
OBUIEE KOJTMYECTBO 34

YACOB I10 I[TPOTPAMME







MMPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHUSA OCHOBHOM
OBPA30BATEJ/JIbHOM MIPOTPAMMBI

10 KJIACC
Kop, .
[IpoBepsaemMble IpegMeTHBIE pe3yJIbTaThl 0CBOEHUA OCHOBHOM 00pa:
NnpoBepsieMoro
CpeJHero o61ero o6pa3oBaHusa
pe3y/ibTaTa
7 ['eomeTpusa
7.1 OneprpoBaTb NOHATHUAMU: TOUYKA, IPSAAMasi, IJI0CKOCTh
7.2 [IprMeHATh aKCMOMbI CTEPEOMETPUHU U CJIeCTBUS U3 HUX IPU PelIeHUHN
7.3 OneprpoBaTb NOHATUAMU: NAapaJIJIeJIbHOCTDb U IePIEeHUKYJIAPHOCTD I
7.4 KnaccudunupoBaTh B3aMHOE pacnoJioKeHUe NPSMbIX U IIJIOCKOCTEN B
7 OnepupoBaThb MOHATUSMU: JBYTPAHHbIN YroJ, paHu JBYTPaHHOIO I
' JIMHEWMHBIN yroJl IByrPaHHOrO YIJIa, palyCHas Mepa JByTPaHHOr o yrJja
76 OneprpoBaTb MOHATUSIMU: MHOTOTPAHHUK, BBINYKJIbIM W HEBBIMYKJIE
' MHOTOTPaHHUKA, NPaBUJIbHbIA MHOTOTPAaHHUK
77 Pacrno3HaBaTb OCHOBHble BH/Jbl MHOTOTPAaHHUKOB (IMpaMuja,
' napaJsuiesnenumes, Ky6)
KnaccuduuupoBaTh MHOTOrpaHHUKH, BbIOMpasi OCHOBAaHUS [JS KJ
7.8 HEBbBINYKJ/Ible MHOTOTPAaHHUKH, MpaBUJIbHble MHOTOTPAaHHUKH, MPSN
napaJijieJienune/ibl)
7.9 OnepypoBaTb NOHATUAMMU: CEKYLIAs IJIOCKOCTb, CECUEHHUE MHOTOTPAaHHUE
7.10 O6bACHATb NPUHIMUITBI MOCTPOEHUSI CE4eHUH MHOTOTPAaHHUKOB, UCI0JIb:
711 CTpoUTb CeyeHHUs] MHOTOIPAaHHUKOB METO/I0M CJIeIOB, BbINOJIHATD (BbI
' PUCYHKOB MPOCThIX 06'bEMHBIX QUTYP: BUJL CBEPXY, COOKY, CHU3Y
PeltaTh 3ajayu Ha HaX0XJeHHE reOMEeTPHUUECKUX BEJIMUUH 10 06pa3ial
712 VM3BECTHblEe aHAJIUTUYECKHE MeTOJlbl MpPU pEelIeHUH CTaHJapTHBIX
' BbIYMCJIEHUE PACCTOSIHUM MeXJy JBYMsl TOUYKAaMH, OT TOUYKHM [0 MpPSD
MEeX/y CKpeLUBaIUMUCS MPSIMbIMU
PelraTh 3aayn Ha Hax0X/JeHHe reOMeTpUIEeCKUX BeJIMUYUH 10 o6pa3Lal
713 VM3BeCTHble aHa/IMTUYECKHe MeTOJbl MNpPU pelleHUU CTaHAapPTHBIX
' BbIYMCJIEHUE YIJIOB MEXJY CKpellUMBaWIIMMUCA NPAMBIMU, MEXAY Ij
NJIOCKOCTSIMH, IBYyTPAHHBIX YTJIOB
7.14 BbluucaaTh 00BbEMBI M IJIOIQJAW TOBEPXHOCTEW MHOTOTPAHHUK




IIpUMEHEHNEM (l)OpMy.II, BBIYUCJ/IATD COOTHOLIEHHUA MEXAY IJIOLIaaA]
HO,E[O6HI:IX MHOT'OT'PaHHHUKOB

OnepypoBaTb NOHATHUAMU: CUMMETPUSA B IPOCTPAHCTBE, LIEHTP, OCh U |

715 OCb U IJIOCKOCTb CUMMETPHUU QUTYPHI
716 N3BaekaTb, Npeo6pa3oBbiBaTb W HUHTEPINPETUPOBATHL HHPOpMA
' reoMeTpuuecKux GUrypax, npeacTaBJeHHYI0 Ha YepTexKax U pUCYHKaX
717 [IlpuMeHATh reoMeTpudeckue GakThbl AJ pelleHUs CTepeoMeTpUdec
' HECKOJIbKO I1aroB pelleHus], eC/I1 YCJA0BUsSl IPUMeHEeHUs 3a/1aHbl B ABHO!
718 [IprMeHATH MpocCTelliMe NPOorpaMMHbIe CPeJCTBA U 3JIEKTPOHHO-KOMM
' pelIeHuU CTepeoMeTpUYEeCKUX 33134
719 [IpyBOAWUTHL NpHUMepbl MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHUP!
' NposiBJIEHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE
[IpuMeHATH NOJydYeHHble 3HAHUS Ha MpPaKTHUKe: aHaJU3UpPOBAaTh peaJl
M3y4eHHble NMOHATHUSA B Mpoliecce NMOUCKA pelleHrs MaTeMaTHU4YeCcKU c(
7.20 MO/JieJIMPOBaTh peasibHble CUTYyallUd Ha fI3blKe TeOMeTPHUU, HCCe/ O]

HCIIOJIb30BAHHUEM T'€OMETPHUIECKHUX MOHSATUNA M TeopeM, allllapaTa aJl
3aJa4¥, CBA3aHHbIE C HAXO0XJAEHHNEM reOMETPUYIECKUX BEJIMYNH

11 KJIACC

Kox nposepsaemoro

[IpoBepsieMble IpeAMETHbIE pe3y/IbTaTbl 0OCBOEHMSI 0OCHOBHOM 00)]

pe3yJjibTaTa cpeaHero o61ero 06pa3oBaHusa
6 ['eomeTpusa
OnepupoBaTb MNOHATUSAMU: LUJIHMHAPUYECKAss T[OBEPXHOCTb, 006
6.1 NOBEPXHOCTH, UUJIHWH/P, KOHUYECKasi MOBEPXHOCTb, 0O6pa3ylole Kok
cheprueckass IOBEPXHOCTb
6.2 PacnosHaBaThb TeJsa BpaljeHus (UJIUHAD, KOHYC, chepa U map)
6.3 OO6BACHATD COCOOBI MOJIYYEHUS TeJl BpallleHUs
6.4 KnaccuduuupoBaTb B3aMHOeE pacnoJiokeHue chepbl U MJI0CKOCTH
6.5 OneprpoBaTb NOHSATUSIMU: LIAPOBOM CETMEHT, OCHOBAHUE CETrMEHT:
' CJI0M, OCHOBaHUE 11apOBOTO CJ1051, BbICOTA LIAPOBOI0 CJ10S1, LIAPOBOM Ci
6.6 BeruucaaTe 00BEMBI U IJIOLWAAM TOBEPXHOCTEHM TeJs BpalleH
' npuMeHeHueM GopMy.J
6.7 OnepupoBaTh NOHATUSMHU: MHOTOIPAaHHUK, BIIMCAaHHBIN B chepy U o1

BIIMCaHHAAd B MHOT'OI'PaHHHK WJIH TEJIO BpallleHUA




6.8 BbIYKMCAATE COOTHOLIEHUS MEXAY IJIOIAAAMY NOBEPXHOCTEN U 00BE!
6.9 N306paxkaTh M3y4yaeMble GUTypbl OT PyKH U C IPUMEHEHHUEM MPOCThIx
6.10 BbINo/JHATE (BBIHOCHBIE) MJIOCKHE YePTEXH M3 PUCYHKOB MPOCTHIX (
' COOKY, CHU3Y; CTPOUTb C€YeHUs TeJl BpallleHUs
611 W3BiekaTb, HWHTepHpeTUpPOBaTb U MNpeobpa3oBbIBaTb HHEPOPM:
' reoMeTpUYeCKUX QUrypax, IpeJCcTaBJeHHYI0 Ha YepTeKax U pUCYHKa:
6.12 [IpuMeHATH reoMeTpuyeckre QaKThbl AJ pelleHUs CTepeoMeTpHhye
' HECKOJIbKO 11aroB pelleHus, eC/I1 YCJI0BUS IPUMeHeHUs 3a/1aHbl B 5BI
6.13 OnepypoBaTb NOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BeINOJIHATE AEUCTBUA CJI0XKEHHUS BEKTOPOB, BBIYUTAHUSA BEKTOPOB M
' 00'bSACHATD, KAKUMHU CBOMCTBAaMHU OHU 06/1aJJal0T
6.15 [IpyuMeHATH NpaBUJIO Mapasjesenuiesa lpy CJ10KeHUHU BEKTOPOB
OnepupoBaTb NMOHATUAMU: JEKAPTOBbI KOOPAHWHATBI B NPOCTPAHCT
6.16 paBEHCTBO BEKTOPOB, KOOPAWHAThI BEKTOpPA, yroJ MeXAy BeKTopal
BEKTOPOB, KOJIJIMHEApHble U KOMILJIAHAPHbIE BEKTOPHI
6.17 HaxoauTe cyMMy BEKTOpPOB U IpOU3BeJileHHe BEKTOpA Ha YUCJIO, yToJl
' NIpOM3BeJIeHHeE, PACK/Ia/bIBaTh BEKTOP M0 JBYM HEKOJIJIMHEAPHBIM Bel
6.18 3a/jaBaTh MIJIOCKOCTb YpPaBHEHUEM B JIeKapTOBOM CUCTeMeE KOOpPAUHAT
6.19 PemaTh npocTteiuive reoMeTpuyeCcKre 3a/1a4yy Ha IpUMEHeHUe BEKTO
PemaTpk 3aa4M Ha J0Ka3aTeJbCTBO MaTeMaTUYECKUX OTHOIIEHUH U
6.20 BeJIMYUH MO o06pasuaM WJIM aJIropuTMaM, NpPUMEHss U3BECTH
CTaHJapTHBIX MaTeMaTUYECKHUX 3a/1a4
6.21 [IlpuMeHATH NpocCTelllMe NporpaMMHble CpefCTBA U 3JI€KTPOHHO-I
' IIPY peLleHUH CTepeoOMeTPUIEeCKUX 3a/,a4
6.22 [IpyBoAUTH mpHUMepbl MaTeMAaTHYEeCKUX 3aKOHOMEPHOCTEN B IPH
' NpOsBJIEHHE 3aKOHOB T€OMEeTPHUHU B UCKYCCTBE
[IpruMeHATH noJlydyeHHble 3HAaHUA Ha IPaKTHKe: aHaJIM3UPOBATh peaJ
M3y4eHHble NOHATHS B Ipolecce NOMCKa pelleHUs MaTeMaTUYeCKH CC
6.23 MO/IeJIMPOBAaTh peasibHble CUTYalUM Ha f3blKe FeOMeTPHUH, UCCIEe/C

HCIIOJIb30OBAHHUEM IeOMEeTPHUYIECKHUX MMOHATHUH U TeopeM, almapaTa aJj
3a/1da4H, CBA3aHHbI€ C HAX0X/JEeHHUEM reOMeTpHIeCKHUX BEJIMYHUH




INTPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUA

10 KJIACC

Koj,

[IpoBepsieMblii 3JIEMEHT COJepPKaHUs

7

['eomeTpusa

7.1

OcHOBHbIE MOHATUS CTepeoMeTpHH. Touka, npAaMad, IJIOCKOCTb, MPOCTPAHCTBO. I
INOCTPOEHHNHU CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPHHU U CZIEACTBHUA U3 HUX

7.2

B3auMHoOe pacrnoJsiokeHHe TNPSIMbIX B TNPOCTPAHCTBE: IepeceKarolluecs, Mapaslie
npsMble. [lapa/niesbHOCTh MPSIMBIX M IJIOCKOCTEH B NMPOCTPAHCTBE: MapasijiesbHI
MapaJijieIbHOCTb TPEX MPSIMbIX, NAPa/JIeJbHOCTb MPSAMOM M MJIOCKOCTU. YTJIBI C CO
YyroJl MeXAy NpsSMbIMHA B NPOCTPAHCTBe. [lapasielbHOCTh MJIOCKOCTEN: HapaJiie
napaJiieJibHbIX IJIOCKOCTeH. [IpocTeilive mpocTpaHCTBEHHblE GUIYyphl Ha
napaJijiesienuines, IoCTpoOeHUe ce4eHU N

7.3

[lepnieHAUKYJSIPHOCTh MNPSIMOM UM  IJIOCKOCTHU: TepHeHJUKYJISIpHble MpsiMble
napasiieJibHble U TMepHeHJUKYJIsSpPHble K MJIOCKOCTH, NMPU3HAK MepHeHAUKYJISPH
TeopeMa O NMPSIMOUM NeprneHUKYJISIPHON MJIO0CKOCTU. YTJbl B MPOCTPAHCTBE: YTOJ M
JIBYyTPAHHbBIN YTroJ, JUHEHHBIN YroJ AByrpaHHOTro yrja. [leprneHguKy/IsIp U HAKJIOHE
IJIOCKOCTH, PACCTOsIHME OT MPSIMOM /[0 IJIOCKOCTH, NMpOeKIus GUrypbl Ha MJIOC
IJIOCKOCTEMN: MPU3HAK NMePHeHJUKYISIPHOCTH JBYX IJIOCKOCTel. TeopeMa o Tpéx nepr

7.4

[loHATHEe MHOrOrpaHHMKA, OCHOBHBIE 3JIeMeHTbl MHOTOTPDAaHHHUKA, BBINMYKJble U H
pa3BépTka MHOrorpaHHuka. [lpusma: n-yrospHas npusMa, rpaHd M OCHOBAHUA IIf
NpH3Mbl, 60KOBasA M MOJIHAsA NOBEPXHOCTb Mpu3Mbl. [lapasienenunes;, NpsiMOyroJii
cBoicTBa. [lupamMua: n-yrojbHas nupamMu/ia, FpaHd U OCHOBaHUE NHUPaMU/bI, OOK
NHMpaMU/ibl, IpaBUJIbHAA U yCeYEHHAsA NMpaMU/a. JJIEMEeHThI NPU3Mbl U MUpPAMUABIL. [
NOHATHE NPAaBUJIbHOTO MHOTOTPAaHHHUKA, IpaBUJIbHAsA NPHU3Ma U NIpaBUJIbHasA MPaMH
NMpaMU/ia U IpaBUJIbHbIA TeTpas/p, Ky6. [IpescTaBiieHre 0 NpaBU/IbHbIX MHOTOTPaH
uKocasapyrue CeueHus NPU3Mbl U TUPAMU/IbI

7.5

CMMMeTpuUs B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEJBHO TOYKH, MPSMOMU, MJIOCKOC
nupaMu/iax, napasiiesenune/iaX, NpaBUJIbHbIX MHOTOTPAaHHUKAX

7.6

Bblunc/ieHre 3/1IeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMaroHasu, yribl. [liomagb 60K
MOBEPXHOCTU MNPSIMOW MNPU3MbI, MJIOLAJAb OCHOBAaHWN, TeopeMa O 6GOKOBOH IO}
[lnomagb GOKOBOM MOBEPXHOCTH M TMOBEPXHOCTHU MPABUJIBHOW NUpPaMU[bl, TeOf
nupamubl. [lousaTue 06 06béMe. 06'bEM MUpPaAMU/Ibl, IPU3MbI

7.7

[Togo6HbIe Tes1a B npocTpaHcTBe. COOTHOLIEHUS MeXy MJI0LafIMU IOBEPXHOCTEH,




11 KJIACC

Koz, IIpoBepseMblil 3/1EMEHT COAEpPKaHUA
6 ['eomeTpusa
unvHapudyeckass MOBEPXHOCTb, 00pasywoliyde LUJIWUHAPUYECKOU IOBEPXHO!
6.1 noBepxHOCTU. LluuHAp: ocCHOBaHUA U 6OKOBas NOBEPXHOCTh, 00pa3yolas v 0Ch,
[IOBEPXHOCTHU
Konunyeckas noBepXHOCTb, 06pa3yolie KOHUYeCKOW OBEPXHOCTH, OCh U BEPILU}
6.2 Konyc: ocHoBaHMe U BeplirHa, 06pasywolas U 0Chb, IJIOIAJb OOKOBOM U MOJIHC
KOHYC: 06pa3yolye U BbICOTA, OCHOBAaHUS U HOKOBasi IOBEPXHOCTh
6.3 Cdepa ¥ map: neHTp, paguyc, AUaMeTp, MJI0IaJb NOBEPXHOCTU chepbl. Baaumi
' NJIOCKOCTH, KacaTeJsibHas MJIOCKOCTb K cdepe, moniaab chepbl
6.4 N3006paxkeHue TeJ BpallleHUs Ha IJIOCKOCTU. Pa3BépTKa IMIMH/ApPA U KOHYyCa
6.5 KoMm6uHanuu Ten BpalleHMs] U MHOTOTPAaHHUKOB. MHOTOTpaHHHUK, OMNMCaHI
' BIIMCaHHAas B MHOTOTPAaHHUK, UM TeJIO BpallleHUd
6.6 [lonaTue 06 o006bEMe. OcCHOBHble CBOWCTBAa 00BEMOB Tes. TeopemMa 00
' napaJijiejienvne/ia u caeactBus u3 Heé. 06'bEM UIMH/APA, KOHyca. 06'bEM 11apa U
6.7 [Togo6HbIE Tesia B npocTpaHcTBe. COOTHOUIEHUS MEXAY MJIOLAASIMU TOBEPXHOCTE
6.8 CevyeHus1 LUJIMH/pA (MapasjieJlbHO U NepPHeHAUKYISPHO OCH), CeueHHs KoHyca (
' Npoxo/Jsliee yepe3 BePIINHY), CeueHHUs 1apa
BeKkTop Ha MJIOCKOCTU U B nIpocTpaHCcTBe. Clio)KeHue U BblYMTaHUEe BEKTOPOB. YV
6.9 PassiokeHue BeKTOpa IO TPEM HEKOMIJIAHApHBIM BeKTopaM. [IpaBusio mapasui
CBfI3aHHBIX C IPUMEHEeHHWeM NPaBUJI IeUCTBUM C BEKTOPAMHU
[IpaMoyrosibHasag cucteMa KOOpAMHAT B INpocTpaHcTBe. KoopauHaThl BEKTO
6.10 KOOpJMHaTax. Yros Mexzay BekTopaMu. CKaJsipHOe NpOW3BeJleHHEe BEKTOPOB.

MpAMBIMH U IIJIOCKOCTAMH. KOOpﬂHHaTHO-BeKToprIﬁ MEeTO/J IIpU peIIeHHUH reoMe




ITPOBEPAEMBIE HA ET'3 10 MATEMATUKE TPEBOBAHHUA K PE3YJIbTATAM
OCBOEHMA OCHOBHO¥ OBPA30BATEJ/IbHOM ITIPOTPAMMbI CPEJTHETO

OBIIETI'0O ObPA3OBAHUA

Kopa npoBepsiemoro
Tpe6GoBaHUSA

IIpoBepsieMble TPeGOBaHMS K PEeAMETHBIM pe3y/ibTaTaM OCBOEHI
o0pa3oBaTe/IbHOW NPOrpaMMbl CPeJHEr0 061Iero 06pa3oBaHUsl

ByiaieHue MeTolaMU [10Ka3aTebCTB, aITOPUTMAaMU pelleHus 3a/ja4
ONepUpPOBaThb MOHATUSIMU: OINpeJiesieHUe, aKCMOMa, TeopeMa, CJie]
Jl0Ka3aTeJbCTBO, PaBHOCUJIbHble (GOPMYJUPOBKU; NPUMEHSATb U»
obpaTHOe W TMPOTHUBOIOJIOKHOE YTBEpXKAEHUEe, NPUBOAUTL P
HCI0JIb30BaTh METO/i MAaTEMAaTUUYECKOW UHAYKIUU; TPOBOJUTD J0KA3
pellleHWH 33/]ay, OLEHUBATh JIOTHUYECKYI MPABUJIBHOCTb PACCYXK/IE
HNOHSATUSMU: MHOXECTBO, IOJAMHOXECTBO, OllepalMy HaJ, MHOXECTR
TEOPETUKO-MHOKECTBEHHbIN anmnapaT JJis OMUCAaHUSl peasbHBIX IIf
pellleHUH 33/ja4, B TOM 4YHUCJie U3 JPYTUX yYeOHbIX IPeIMETOB; YMEHE
rpad, cBs3HbIM rpad, AepeBo, [UKJ, rpad Ha MJIOCKOCTH; YMEHHE 3a
pPa3/IMYHbIMU CII0COGAMMU; UCII0JIb30BaTh rpadbl NPU pelleHH U 3a/1a4

YMeHve omnepupoBaTh MOHATHUSAAMU: HATypaJIbHOE 4YMCJIO, LieJioe
noKa3aTeJieM, KOpeHb HaTypaJIbHOW CTENEHH, CTENEeHb C palluOHaJbF
JIeMCTBUTEJIbHBIM IOKa3aTeJsieM, JlorTapudM 4HCJIa, CUHYC, KOCUHYC
YUCJa, OCTAaTOK MO MOAYJII, palMOHaJbHOE 4YUCJI0, HPPaAlOH
HaTypaJIbHBbIX, 11eJIbIX, pAllUOHAJIbHBIX, € ICTBUTE/IbHBIX YHCEJI; YMEL
JleJIMMOCTH, HAUMEeHbIIUNW 0OLUHN JeJIMTe/ib U HAaUMeHblllee 001iee 1
NpU pellleHnH 3a/ja4y; 3HAaKOMCTBO C Pa3/JIMYHbIMU MNO3ULIMOHHBIMU CH(
BBINOJIHATh BbIYMCJEHHWE 3HAYeHUW UM MpeoOpPa3soBaHUSI BbIPE
JorapudmMamMu, NpeoOpPa3oBaHUSA APOOHO-PAIMOHATBHBIX BbIpaXKe
NOHATUSIMU: TOCJe0BaTENbHOCTb, apudMeTHIecKass MPOrpeccusi, I
6eCKOHeYHO yObIBalolllasi reoMeTpUYeCcKas MPorpeccusi; yMeHUe 3a/1al
TOM YHCJIE C IOMOIIbI0 PEKYPPEHTHBIX GOPMYJI; YMEHHE ONIePHUPOBAT
YUCJIO, CONPSHKEHHbIE KOMIIJIEKCHbIE YMCJA, MOJYJib U apryMeHT K
3aMyCcU KOMIIJIEKCHBIX YKceJs (reoMeTpudecKasi, TPUTOHOMeTpHYecKa
NPOU3BOAUTL apUPMeTHUYeCKUEe AeNCTBUS C KOMILJIEKCHBIMU YUCJ
WCNO0JIb30BAaHUS KOMIIJIEKCHBIX YHCEJI; ONepUpoBaThb MNOHATUAM
onpeJieJINTENb MaTPHUIbl, TEOMETPUYECKHUU CMBICJI ONPeAeTnuTe s

YMeHue onepupoBaTb MNOHATHUSMMU: palUOHAJIbHble, HWppaLUO
CTeNeHHble, JorapupMUiecKkue, TPUTOHOMeTPUYECKHE YPaBHEHUS b
yMeHHe ONepUpoOBaThb NOHATHUAMU: TOXKAECTBO, TOXAECTBEHHOE I
HepaBeHCTBO, CUCTeMa ypaBHEHWH U HepaBeHCTB, PAaBHOCHUJIBHOCTE




CUCTeM; yMeHHe pelllaTh ypaBHEHUSs, HEPABEHCTBA U CUCTEMBI C [IOM
pellaTb ypaBHEHHUs, HepaBEeHCTBA U CHUCTEMbl C MapaMeTpod
HepaBEHCTBA, UX CUCTEMBI JJIs pellleHUsI MaTeMaTUYeCKUX 3a/lay U 3a
HayKH U peaJbHOU KU3HU

YMeHue onepUpoBaTb MOHATHUAMU: (QYHKLUSA, YETHOCTb QYHKLIUU,
OTPaHUYEHHOCTb (QYHKLHMH, MOHOTOHHOCTb QYHKLHH, 3KCTPEMYM
HauMeHblllee 3Ha4yeHUs1 QYHKIIMU Ha IPOMEXYTKe, HelpepbiBHasA ¢y
byHKU MM, NepBasg U BTOpas NPOU3BOJHAsA (QYHKIIMU, TeOMeTpHYe
IpOM3BOJHOM, IepBOOOpa3Has, onpe/eI€HHbIM UHTErpas; yMeHue Ha
GYHKIMM; YMEHUEe BBIYMCIATH NPOU3BOJHbBIE CYMMBI, IPOU3BEJEHH
byHKIMHE, HaxXo4UTb YypaBHEHHE KacaTeJbHOW K rpaduky ¢y
IPOM3BOJHbIE 3/IEMEHTApPHbIX QYHKIUI; YMEHHUE UCII0JIb30BATh NPOU
byHKUMHE, HaxoJUTb HauOOJIbLIME M HauMeHblIWe 3HayeHUs ¢
MHOTO4JIEHOB C MCHOJb30BaHMEM annapaTa MaTeMaTH4YecKa
IPOM3BOJHYIO /Il HAX0X/AEHUSI HaWIy4lllero pelieHrs B NPUKJIaJH]
9KOHOMHUYECKUX M (PU3NUecKUX 3ajlayaX; HaxXOAUTb IJIOLWAAU U
UHTerpaja; NpPUBOAUTHL INpUMepbl MaTeMaTUYeCKOTO  MOJe.
JuddepeHMaIbHBIX YPaBHEHU N

YMeHuUe oneprpoBaTh NOHATUAMU: rpaduK GYHKIMU, 06paTHaAs QYHI
JIUHeVHass QYHKUMS, KBaJpaTuyHasd QYHKIMS, palUoHabHasA QyH
TPUrOHOMeTpUYeckhe QYHKIMH, 0OpaTHble TPUTOHOMETPHUYECKUE
JorapupmMuyeckas QyHKLUH; yMeHHUE CTPOUTh rpaduKd HU3yYeH
npeobpa3oBaHus TpaduKOB (PYHKIUH, HCIOJb30BaTb rpadukd [
3aBUCUMMOCTEH, IPY pelleHuH 3a/lad U3 JPyryux y4eOHbIX NPeAMETOB ]
BbIpaXkaTb GOpMyJaMy 3aBUCMMOCTU MEX/Jy BEeJUUYMHAMM; HCIIOJIb:
bOYyHKIMU AJ1 pellleHUs1 YpaBHEHWM, HEPaBEHCTB M 3a3jay C map
KOOP/ZIMHATHOM MJIOCKOCTH MHO€eCTBA pelleHU ypaBHEHU U, HepaBet

YMeHue pellaThb TEKCTOBbIE 33/laul Pa3HbIX THUIOB (B TOM YHCJIe Ha -
JIBI>KeHUe, paboTy, CTOMMOCTb TOBapOB M YCJYr, HaJsIOTH, 3ajay
JIMYHBIMU U CeMeWHbIMU (HUHAHCAMHU); COCTABJIATb BbIpaXKEHUS, yP
CUCTEMBbl 10 YCJOBUK 33/]layd, MUCCJAe[0BaTb IMOJyYeHHOe
NpaBJONOJ00HOCTb pPe3y/JbTaTOB; YMEHUE MOJeJUPOBaTh peaJk
MaTeMaTUKH; COCTaBJIATb BbIpa)XeHHUS, YpaBHEHMS], HEPABEHCTBA I
3aJlauM, MCCAe/loBaTb IMOCTPOEHHble MOJEeJU C MCHO0JIb30Bal
MHTEepPNpeTHUPOBATh NOJTYYEHHbIN pe3ybTaT

YMeHue ollepupoBaTb NOHATUAMU: CpeJHee apudMeTHUYeCKOE,
HauMeHblllee 3HA4YeHUs], pa3MaX, AUCIHepCUsi, CTaHLAPTHOE OTKIIC
yMeHue Wu3BJeKaTb, HWHTepPHpeTUPOBaTb HHPOpMaLMIO, MpeAacTa
JuarpaMmmax, rpadpukax, OTpakarollyo CBOMCTBA peasbHbIX MPOLeCCC




I/IHCl)OpMaLU/II'O C IOMOIIbIO Ta6JII/IL[ U JUarpamMM,; UccjaeJoBaTb CTAT
quciie C IpUMEHEHHUEM Fpa(l)I/I‘{eCKI/IX METOA0B U 3JIEKTPOHHBIX CpeAaC
COBMECTHbLIE Ha6JI}O,£[6HI/IH C IIOMOIIbIO ANAT'PAMM paCCe€rBAHHA U JINMH

YMeHue onepupoBaTb MNOHATHUAMU: CJAYYAUHBIA ONBIT U CJIy4Yaul
CIy4allHOTO COOBITHUS; YMeHHe BBIYUCJAATb BEPOSATHOCTb C HCI
MEeTO/I0B; NMPUMEeHATb (GOpPMYJIbl CJO0XKEHUS U YMHOXEHUs Bepos
BeposATHOCTH, GopMy.sty bepHy 1M, KOMOGUHATOPHbIE PaKThI U PopMy.
peasbHbIX COOBITUM; YMEHHUe ONepUpOBaTh NMOHATHUAMM: Cay4dalHas
BEPOSITHOCTEM, MaTeMaTUYECKOe OXXUJAHUe, JUCIePCUsl U CTaHAApT
BeJIMYMHBI, (QYHKLUUM paclpefiejieHUs] M IJIOTHOCTU paBHOMeE,
HOPMaJIbHOTO paclpe/ie/IeHUH; yMeHHe UCI0/Ib30BaTh CBONCTBA U3Y!
pelleHUs 3a/ay; 3HAKOMCTBO C MOHATHUSIMHU: 3aKOH OOJIBLIMX Yk
uccaeJ0BaHUM; yMeHre NPUBOJUTh IpUMephbl NPOsIBJIEHHS 3aKOHa Ot
Y 00IleCTBEHHBIX fIBJIEHUSAX; yMEHHE ONEPUPOBATh MOHATUSAMU: COUE
COYeTaHUM, YHUCJIO IepecTaHOBOK; 6MHOM HbIOTOHA; yMeHue NpUMeH
U pacCyK/JeHUs AJs pelleHUs 3aJay; OLeHMBATh BEPOSTHOCTU peas
BEPOSITHOCTHYIO MO/le/Ib U MHTEPIPETUPOBATD MOJTYYEHHbIN Pe3YJIbT:

YMeHHe onepupoBaTh MOHATHUSIMU: TOYKA, NMpsMasi, MJIOCKOCTb, II
BeJIMYMHA YTIJ1a, IJIOCKUH YToJ1, ABYTPaHHbIN YToJl, TPEXTPAHHbBIN yToJ1
napaJijleIbHOCTb U NeprneHJUKYJISIPHOCTb MPSMBIX U IJIOCKOCTEH,
MeXAy NpsSMOMN M IJIOCKOCTbIO, YTOJI MEXAY IJIOCKOCTSIMH, PacCTOsk
paccTosiHMe MeX[Jy NPSIMbIMM, PACCTOSIHUE MEeX/Y IJIOCKOCTSIMU;
pelleHUM 33/la4 U3y4YeHHble QaKTbl U TEOPeMbl IJIAHUMETPUH; VI
06'bEKTOB OKPY>Kalolllero MUpa; CTPOUTh MaTeMaTU4YeCKHe MOJIENH (
NOHSITUH Y BEJIMUMH, PelllaTh CBsI3aHHblE C HUMU PaKTHUYeCKHe 3a/av
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YMeHUe omepupoBaTh MOHATHSAMHU: IUIOUAAb QUTYPhl, OOBEM
NpaBUJIbHBIH MHOTOTPAaHHHUK, CedyeHWe MHOTOrpaHHMKA, KYO,
nupamMuzia, GUrypa M MOBEPXHOCTb BpallleHHUs, [UIUHAP, KOHYC, I
IJIONA/Ib MOBEPXHOCTH NMHUPAMH/BbI, MPU3MbI, KOHYCa, TUJIHUHAPA, 00
napaJsiiesienunesna, MUPaMU/bl, MPU3Mbl, I[UJWHJpPA, KOHYyca, IIap
cedeHUs1 KOHyca W LMJIMHJAPA, NMapajijieJbHble 0CH WJU OCHOBAaHHIO
Kacarluasicsa cdepbl, LUIMHAPA, KOHYCA; YMEHUE CTPOUThb CEYEHUE M
MHOTOTPAaHHUKH, QUTYpbl U TMOBEPXHOCTH BpallleHHs], UX CEeYeHHUs
3JIEKTPOHHBIX CPEJCTB; YMEHHE NMPUMEHSTh CBOMCTBA TreOMeTpPUYEC!
bopMysiMpoBaTh omnpejesieHUs] HU3y4aeMblx (Uryp, BbIJBUTraThb
IpHU3HaKax reoMeTpU4ecKux ¢GUryp, 060CHOBBIBATb MJIK ONpPOBEPT
knaccudukanuo GUryp no pasjMuHbIM NpPU3HAKAM, BbINOJIHATh HEO!
OCTPOEHUs

11

YMeHue oOnepuUpoBaThb MOHATUSAMU: [BWXKEHHE B MPOCTPAHCTBE




CUMMETPHSI Ha IJIOCKOCTH U B NPOCTPAHCTBE, MOBOPOT, NMpPeobpasc
burypsbl; yMeHue pacro3HaBaTh paBHbIe U 0J06HbIE QUTYPHI, B TOM |
apXUTEKType; HCIO0JIb30BaTb reoMeTpPUYeCKHe OTHOUIEHUs IMpHU

reoMeTpyUyecKre BeJMYHUHbI (JJIMHA, yroJ, IJoLEaAb, 06bEM) MpU
y4eOHbIX NpPEeAMETOB U U3 peasbHON XKU3HU; YMEHUE BBIYUCJSTH
(AuHa, yroJ, maouiajib, 06b€M, MJIOLIAJb MOBEPXHOCTH), HCIOJIb3
METO/ibl, B TOM YMCJIE: IJIOIA/Ab MOBEPXHOCTH MUPAMU/b], TPU3MBI,
chepbl; 06bEM Kyba, NPSMOYTOJIbHOIO Napasijiesenunesa, NMpaMupbl,
11apa; YyMeHHe HaXOAUThb OTHOLIEHUE 06'bEMOB OA06HBIX QUTYD
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YMeHue onepupoBaTh NMOHATHUSAMU: NPSMOYrOJibHAsA CUCTEMA KOOp/
TOYKH, KOOpJAUHAThl BEKTOPa, CYMMa BEKTOPOB, IPOU3BeJleHUE BEK’
BeKTOpa N0 06a3ucy, CKajJsipHOe IpoM3BeJleHHe, BEKTOpPHOe TIj
BEKTOpaMH; yMeHHe HCIOJb30BaTb BEKTOPHbI M KOOPAWHATH
reoMeTpHUYeCKUX 3a/a4 U 33/1a4 pyTrux y4eOHbIX IpeMETOB

13

YMeHue BbIOMpATh MNOAXOASANIMN MeTOoA JJisd pelleHus 3aJjauu
MaTeMaTUKH B M3YyYeHUHU IMPUPOJAHBIX MU OOILIECTBEHHBIX IIPOILIE
pacrno3HaBaTh MpOsIBJIeHHWE 3aKOHOB MaTeMaTUKH B HMCKYCCTBE, yM
MaTeMaTU4YeCKUX OTKPbITUH POCCUUCKON U MUPOBOM MaTeMaTH4YeCKO
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MATEMATHKE
Kop, IIpoBepseMbIi 3/IEMEHT COJEepPKaHUA
1 Yuca ¥ BbIYMCIEHUA
1.1 HaTypasibHble U njesible yucia. [IpusHaky JeJIMMOCTH LieJIbIX YHUCeJl
1.2 PanuvonanbHble yncia. OObIKHOBEHHBIE U JleCATUYHbIE APOOY, IPOLLEHTbI, 6ECKOHEYH]
13 ApudMeTHyeckuil KOpeHb HaTypaJbHOW cTeneHU. [lecTBUA ¢ apUdMeTUYECKH
' CTeneHu
1.4 CTemneHb c LesbIM NNOKa3aTesieM. CTeneHb € paOHaIbHBIM MoKa3aTesaeM. CBOMCTBA C
1.5 CHHYC, KOCHHYC ¥ TAHT€HC YHUCJIOBOr0 apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTaHT eH
1.6 Jlorapudm yucia. JlecaTudHble U HATypaJibHbIEe JIOTApUPMbI
17 JleficTBUTeNIbHbIE 4McCaa. ApudMeTHUecKHe oOmepanuud C JeWCTBUTEJbHBIMU
' BBIYMCJIEHUS], IPaBUJIa OKPYTIJIEHU, IPUKH/KA U OLleHKa pe3yJibTaTa BbIYMCJIEHUN
1.8 [Ipeo6pa3oBaHUe BbIpaXKEHU U
1.9 KoMruiekcHble ynca
2 YpaBHeHMA U HepaBEeHCTBaA
2.1 Llesbie v JpOOHO-paLiMOHA/IbHbIE YPaBHEHUS
2.2 WppanuoHaibHble ypaBHEHUSA
2.3 TpuroHomeTpuyeckre ypaBHeHUA
2.4 [lokasaTesibHble U JIorTapUPMUYECKHE YPAaBHEHUS
2.5 Llenble v JpoOHO-paLiMOHA/IbHbIE HEPABEHCTBA
2.6 WppanroHaibHble HepaBeHCTBA
2.7 [lokazaTesibHbIE U JJoTapUPMHUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpuyeckre HepaBeHCTBa
2.9 CucTeMbl M COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHeHUs, HepaBeHCTBA U CUCTEMBI C IapaMeTpaMu
2.11 MaTtpuna cucTeMbl JTMHENHBIX ypaBHeHUH. OnipeiesiiTeIb MaTPHULbI
3 @yHKIMU U TpadUKU
31 dynkuus, cnocobnl 3aganusa GyHkuud. [paduk ¢yHkuuu. BsaumMmHo o6paTHble Qyi
' ¢yukuu. [leproanyeckre QyHKIIUU
3.2 O6JsiacTb ompefesieHUsT U MHOXeCTBO 3HayeHUM ¢yHkuuu. Hynu ¢ysknuu. I[pow

[IpoMexKyTKHM MOHOTOHHOCTH QYHKLIMU. MakcUMymMbl U MUHUMyMbl GyHKUMU. H




3HaueHUe QYHKIHUU Ha IPOMEKYTKE

CtreneHHas GyHKLHUSA C HATypaJbHbBIM U LieJIbIM TOKa3aTesieM. Eé cBolicTBa U rpaduk.

3.3 -
OM CTelleH!U
3.4 Tpuronomerpuveckre GQyHKIUU, UX CBOUCTBA U rpadUKU
3.5 [lokasaTesibHasd U sorapudmuyeckas GyHKILNH, UX CBOWCTBA U rpadUKU
3.6 Touku pa3pbiBa. ACUMIOTOTbI TpapUKOB PyHKIMH. CBOMCTBA GQYHKIUN, HENIPEPbIBHbIX
3.7 [locnepoBaTeIbHOCTH, CIIOCOOBI 3a/laHUS OCAE0BAaTENbHOCTEN
3.8 ApudmMeTHnueckas U reoMeTpuueckas nporpeccu. Popmyia CJ0XKHbIX IPOLLEHTOB
4 Hauasa MaTeMaTuyeckoro aHa/ausa
4.1 [IpousBoaHas dyHkuM. [Ipor3Bo/iHbIE 31eMeHTapHbIX QYHKIUN
42 [IpyuMeHeHHe NpPOU3BOJAHOM K HUCCAeAOBaHUI QYHKIMU Ha MOHOTOHHOCTb U
' HauOboJIbLIEro ¥ HaMMeHbIlIero 3HayeHUsA QYHKIUU Ha OTpe3Ke
4.3 [lepBoo6pa3Hast. UHTerpan
5 MHoxecTBa U JI0THKa
5.1 MHoO2kecTBO, onepayy HaJL MHOXKeCcTBaMHU. [luarpaMmmsbl Juiepa — BeHHa
5.2 Jloruka
6 BepoATHOCTB U CTaTUCTHUKA
6.1 OnucaresibHad CTaTUCTUKA
6.2 BepodaTHOCTH
6.3 Komb6uHaTOpHKa
7 ['eomeTpus
7.1 @durypsl Ha JIOCKOCTHU
7.2 [IpsiMbIe U IJIOCKOCTH B IIPOCTPAHCTBE
7.3 MHoOrorpaHHUKHU
7.4 TeJsia ¥ TOBEPXHOCTH BpallleHUA
7.5 KoopayHaThbl ¥ BEKTOPHI
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