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HOACHUTEJBHASA 3AIINCKA

Pabouas mnporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro
ypoBHS st obydaroruxcst 10 —11 kimaccoB pa3paboTaHa Ha OCHOBE
denepallbHOTO  TOCYJApPCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHIAPTa
cpenHero oOmiero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEABABIAEMBIX K MaTEeMaTHUYECKOMY OOpa3OBaHUIO, U
TpaauUui  poccuiickoro oOpaszoBaHus. Peanuzanusi  mporpaMmbl
o0ecreunBaeT OBJIAJICHUE KITFOYEBBIMH KOMIIETCHITHSIMH,
COCTABIISIIOUIMMU  OCHOBY JUISI CaMOpPAa3BUTHSA U  HENPEPBIBHOTO
oOpa3oBaHMsl, II€JIOCTHOCTh  OOILIEKYJBTYpPHOIO, JHMYHOCTHOIO U
MO3HABATEJILHOTO PAa3BUTHS IMYHOCTH O0YUYAIOLTUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOT0 Kypca reoMeTpru Ha YPOBHE CPETHET0 OOIIETO
oOpa3oBaHuA o0ycroBieHa MPaKTUYECKON 3HAYUMOCTHIO
METaIpeAMETHBIX U MPEIMETHBIX Pe3yIbTaTOB OOy4YEHHUS T€OMETPUU B
HaIpaBJICHUU JIMYHOCTHOTO pa3BUTHUSL OOyyaromuxcs, (popmMupoBaHUs
(YHKIIMOHATBPHOM MAaTeMaTHYeCKOW TPaMOTHOCTH, H3YYCHHS JPYTUX
y4eOHBIX IUCHMIUIMH. Pa3Butne y 0O0ydaromuxcs MpaBUIBHBIX
MPEACTABICHAN O CYINIHOCTH W MPOUCXOXKIACHUH T'C€OMETPUUCCKHUX
a0CTpakiii, COOTHOIICHWU pEaJTbHOTO U HUJEaJIbHOT0, XapakKTepe
OTpaK€HUsI MATEMaTUYECKON HAyKOW SIBJICHH M MPOIIECCOB PearbHOro
MHpa, MECT€ T€OMETPUHM B CHCTEME HayK W POJIM MaTEeMaTHYECKOTO
MOJICIIUPOBAHUS B HAyYHOM IIO3HAHMH M B TPAKTHKE CIIOCOOCTBYET
(hOpMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHSI yUaAITUXCS, a TaK)KE KadeCTB
MBIIUICHUS, HEOOXOAUMBIX JIJIS aJJalTallid B COBPEMEHHOM OOIIIECTBE.

['eomeTtpusi sBisieTCsl OJHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE
cpemHero oOmiero oOpa3oBaHWs, TaK KaK OOECIEYMBAET BO3MOXHOCTH
M3Y4YCHUS KaK JUCIUTIINH €CTeCTBCHHO-HAYYHON HAIPaBICHHOCTH, TaK U
T'YMaHUTApPHOMU.

Jlornyeckoe  MbluieHue,  GopMuUpyeMoe  TpU  U3YYECHHH
00y4aronMMUCS TOHSITUIMHBIX OCHOB T€OMETPUHU U MTOCTPOCHUU IETOYKH
JOTUYECKAX YTBEPKICHUA B XOJC PEIICHUS TeOMETPHYCCKHX 3ajad,
yMEHHE BBIABUTaTh M OIMPOBEpPraTh THIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCSL TIPU PEIICHUM 3aJlad €CTECTBEHHO-HAy4YHOr'o IMKJIA, B
YaCTHOCTHU U3 Kypca (PU3UKH.



YMeHHne OpUEHTHUPOBATHCS B MPOCTPAHCTBE MTPACT CYIICCTBECHHYIO
pOJIb BO BCEX O0OJACTAX NEATEIbHOCTH YesioBeKa. OpueHTauus 4enoBeKa
BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €r0 COIUATBLHOTO
ObITHA, (hopMa OTpaKEHUS OKPYI)KAIOIIET0 MHpA, YCIOBUE YCHEIIHOTO
MO3HAHUSA W  aKTUBHOTO  TIPeoOpa3oBaHUS  JICUCTBUTEILHOCTH.
OnepupoBaHre TPOCTPAHCTBEHHBIMU oOOpa3aMu OOBEIWHSCT pa3HBIC
BUJIBI Y4E€OHOM W TPYAOBOW JEATEIBHOCTH, SBISICTCS OJHUM W3
NpoQECCUOHAIBHO BaXXHBIX KadecTB, IIOPTOMY aKTyajbHa 3ajada
dbopMupoBaHus y 0O0yYarolUXCsl MPOCTPAHCTBEHHOTO MBIILICHUS Kak
Pa3HOBHIHOCTH OOPa3HOTO MBIIIICHUS — CYIIICCTBEHHOTO KOMITOHEHTA B
MOJATOTOBKE K MPAKTHUECKOU JAEATEITHHOCTH 110 MHOTHM HAIPABIICHHUSIM.

Llens ocBoeHuss mporpaMmbl ydeOHOro Kypca «l'eomeTpusi» Ha
0a30BOM ypoBHE 00ydeHHsI — 00111e00pa3oBaTeIbHOE U OOIIEKYIHTYPHOE
pa3BuTHE  OOydYaromMXCs  4Yepe3  O0OecledyeHHe  BO3MOXKHOCTHU
MPUOOPETEHUSI W UCIIOJIb30BAHUS CHCTEMAaTHYECKHX T'C€OMETPUUYECKHX
3HAaHUW W JCUCTBUH, CHEHU(PUUHBIX TEOMETPUHM, BO3MOXKHOCTH
YCHENIHOTO TMPOJODKEHHST 00pa3oBaHMsI MO  CIEHHUATBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIAHBIM UCTIOJIb30BAHUEM T'€OMETPUH.

[Iporpamma mo reomeTpun Ha 6a30BOM ypOBHE IpEIHAa3HAUYCHA IS
OoOy4Jaronuxcsi CPeAHEH IIKOJBI, HE WCHBITHIBABIIAX 3HAYUTEIBHBIX
3aTpyAHCHUM Ha YypOBHE OCHOBHOTO o0O0mero oOpa3oBaHus. Takum
oOpa3zoM, oOyuyaromuecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH OOIIHE
MaTeMaTUYeCKHe YMEHHS, CBSI3aHHBIE CO CIEHU(PUKON TeOMETpUH U
HEOOXOAMMBIC JJIS )KU3HU B COBpEeMEHHOM o0mecTBe. Kpome aToro, oHn
MMEIOT BO3MOXXHOCTh HU3YYUThb TIE€OMETpUI0 Oojiee TIyOOKO, €ciu B
JaNbHENIIEeM BO3ZHUKHET HEOOXOJUMOCTh B F€OMETPUUYECKUX 3HAHUSX B
poeCCUOHATILHOM JESITEIbHOCTH.

JlocTiwkeHWe TIeTM  OCBOCHHMSI  MPOTPaMMBI  00ECIIEUnBACTCS
pEIICHNEM COOTBETCTBYIOIIMX 3adad. [IpHoOpuUTETHBRIMH  3amadaMu
ocBoeHMs kypca «l'eomerpun» Ha 6a3zoBoMm ypoBHe B 10—11 kimaccax
SIBJISIFOTCSL:

e (QopMupoBaHUE TMPEACTABICHUS O TEOMETPUU KaK 4YacTu
MHUpPOBOM  KYJIbTYpbl M OCO3HAaHHE €€ B3aUMOCBSI3U C
OKPYKaIOIIUM MHPOM;

e (QopMupoBaHUE NPEICTABICHUS O MHOTOIPAHHHMKAX M TeJlax
BpallleHUs! Kak O BaKHEUIIUX MAaTEMaTUYECKUX MOJIETIsX,
MO3BOJISIIONIMX ~ OMHUCHIBATH M HM3ydaTb pa3HbIe  SBJICHUS
OKPYKAIOILIEr0 MHUPA;



e (opMmHpoBaHHE YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJCIIX U
B peaIbHOM MHUPE MHOTOTPAHHUKH U TeJia BPAIICHNUS;

e OBJIAQJICHUE METOJaMHU pEHIeHUs 3aJa4y Ha I[OCTPOEHHUs Ha
M300paKEHUSIX TPOCTPAHCTBEHHBIX (PUTYD;

o (opMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMHU MOHSATHUSIMHU O
MHOTOTPAaHHMKaX ¥ TeJaX BpalleHWsT W WX OCHOBHBIMH
CBOMCTBaMU,;

e OBJIQJICHUE QJITOPUTMAMH PELICHUS OCHOBHBIX THUIIOB 3a]1ay;
dbopMHUpOBaHUE YMEHHMs TIPOBOJUTH HECIIOKHBIC JTOKA3aTEIbHBIC
pacCcy X J€HHUS B XOJIe¢ PEUICHUS CTEPEOMETPHUECKHUX 3a7ad u
3a71a4 ¢ MPAKTHUECKUM CO/ICPKAHUEM;

e pa3BUTHE WHTEIUIEKTYaJIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH
oOyuarouxcs, MO3HABATEIbHON aKTUBHOCTH,
MCCIIEI0BATENbCKUX YMEHUN, KPUTUIHOCTU MBIIIICHNUS,

e (opmupoBanue (YHKIMOHATHLHOW TPAMOTHOCTH, PEJICBAHTHOM
Te€OMETPHUH: YMEHHE PACO3HABATh MPOSBICHHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB W  3aKOHOMEPHOCTEH B  PEAbHBIX
KU3HCHHBIX CUTyallUsX W TPU HU3YYEHUU JPYTUX Y4eOHBIX
IPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEM W 3aKOHOMEpPHOCTEH,
dbopMynupoBaTh WX Ha fA3BIKE TEOMETPUM U  CO3JaBaTh
reOMETPUUECKHE MO/IEJIH, MPUMEHSTD OCBOCHHBIN
FEOMETPUYECKUNA  ammapar  Juisli  pPEIIeHUs  MPaAKTHKO-
OpUEHTHUPOBAHHBIX 3a/lay, WHTEPIPETUPOBATH U OIICHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOEHHOCTHIO MPOTPAMMBI SBIISCTCS BKIIOYCHHE

B KypC CTEpEOMETpUM B Hayaje ero M3y4eHHus 3ajad, peliaeMbix Ha
YpOBHE HMHTYUTUBHOTO TIO3HAHWSA, U  ONPENEIEHHBIM  00pa3om
OpraHM3oBaHHasg paboTa HaJ HHUMH, UYTO CIIOCOOCTBYIOT Pa3BUTHIO
JOTUYECKOTO WM MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTUMYJIUPYET
MPOTEKAaHUE WHTYUTUBHBIX MPOLIECCOB, MOTHUBHUPYET K JaJIbHEHUIIIEMY
M3YYEHHUIO NIPEAMETA.

[Ipeanourenue OTAAETCS HAIAIHO-KOHCTPYKTUBHOMY METOY
0o0yueHHUsl, TO €CTh TEOPETUYECKHUE 3HAHMUS HMEIOT B CBOEM OCHOBE
YyBCTBEHHOCTh TMPEIMETHO-TIPAKTHUECKON JAesaTensHOCTH. Pa3ButHe
MIPOCTPAHCTBEHHBIX MPEJCTABICHUN Y yYalIUXCs B Kypce CTEPEOMETPUU
IPOBOAMTCS 3a CUET pEIICHUs 3a7ad Ha CO3/IaHHE MPOCTPAHCTBEHHBIX
o0pa3oB M 3aJauy Ha ONEpPUPOBAHHE IPOCTPAHCTBEHHBIMH OOpa3amH.
Co3manne o0Opa3a TIPOBOAWUTCA C ONOPOM HA HATMATHOCTh, a



onepupoBaHUE 00pPa30M — B YCIOBHSX OTBJICYEHHUS OT HAIJIAIHOCTH,
MBICJIIEHHOT'O U3MEHEHUS €r0 UCXOJITHOTO COAECPHKAHUSL.

OcHoBHBIE coaepxkaTenbHble TUHUU Kypca «['eomerpum» B 10-11
knaccax: «MuororpanHukmuy, «IIpsMble U TUIOCKOCTH B MPOCTPAHCTBEY,
«Tena BpameHus», «BekToppl W KOOpPAWHATHI B MPOCTPAHCTBEM.
@OopMHUPOBaHUE JIOTMYECKUX YMEHHMH pPACHpENENseTCs HE TOJNBKO I10
COJICPKATENIbHBIM JIMHUSIM, HO W MO ToJlaM OOydYeHHs] Ha YpOBHE
cpeaHero oo1ero oopa3oBaHuUs.

Copepxxanre  0Opa3oBaHMs, COOTBETCTBYIOLIEE  IPEAMETHBIM
pe3ynbTaTaM OCBOEHHS paboyeil MmporpaMMbl, PacHpeeNEHHBIM IO
rojiaM OoOydYeHHsI, CTPYKTYPUPOBAHO TaKUM oOpa3oM, 4TOOBI OBJIAJCHUE
FCOMETPUYECKUMH  TOHSATUSAMH U HABBIKAMH  OCYIIECTBIISIIOCH
MOCJIEIOBATEIbHO M TOCTYMATeNbHO, C COONIOACHUEM MPUHIUIIA
MIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIIOYAIUCH B OOIIYIO CUCTEMY
TCOMETPUUYCCKUX TPEACTABICHUN O0OYJArONTUXCsI, PACIIUPSS U YTITyOJIsist
e€, 00pazyst IpPOYHbIE MHOXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun oTBoauTCs 2 yaca B Heaenmo B 10 kinacce u
1 gac B Hegemto B 11 kimacce, Bcero 3a Ba rona ooydenus - 102 yueOHbIX
qaca.



COILEPKXAHUE YYEBHOI'O KYPCA
10 KITACC

HpﬂMLIe U IJIOCKOCTHA B IPOCTPAHCTBE
OCHOBHBIC MOHSTHS CTCPCOMCTPHH. Tqua, npsamas, IINIOCKOCTD,

IIPpOCTPAHCTBO. [lonsiTue 00 AKCHUOMAaTH4YCCKOM IIOCTPOCHHUHA
CTCPCOMCTPUHN: AKCHUOMBI CTCPCOMCTPUHN U CICACTBUS U3 HUX.
Bzaumuoe PACIIOJIOKCHUC MPAMBIX B IMPOCTPAHCTBC:

[IEpECEKAIOIIMECs, MapaJUIeIbHblE MW CKPELIMBAIOLIMECS  IPSMBIE.
ITapannenbHOCTD NPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: ITapajuICIIbHBIC
IpsAMbIE B NPOCTPAHCTBE;  IMAPAJUICIIBHOCTb  TPEX  MPAMBIX;
MapaJuIeIbBHOCTh NPSMOM M IUIOCKOCTH. YTJbl C COHAalpaBJICHHBIMH
CTOPOHAMH; YroJI MEXIy NpsAMbIMU B mpocrpaHctse. [lapaimnensHoCTh
IUIOCKOCTEH: MapaJuleJbHble IIOCKOCTH; CBOMCTBA  IApaJIIEIbHBIX
mwiockocteil. IIpocreiiimye npocTpaHCTBEHHbIE (UIYPbl HA IUIOCKOCTH:
TeTpadp, Kyo, mapayuieenune; MOCTPOCHHE CEYCHHI.

[leprieHIMKYISAPHOCTh NMPSIMOM M IUIOCKOCTH: NEPHEHIUKYISPHBIE
IIpsIMBIE B IIPOCTPAHCTBE, IIPSAMBIC ITAPAJIIEIbHBIE U NEPIICHAUKYIISIPHBIC
K IUIOCKOCTH, IMPU3HAK IMEPIEHIUKYJISIPHOCTU IPAMOU M IIIOCKOCTH,
TeopemMa O NOpsSIMOW MNEPHNECHAMKYISIPHOW IUIOCKOCTH. YTJIBI B
IIPOCTPAHCTBE: YTrOJ MEXAY NPSIMOM M IJIOCKOCTBIO; IBYTPAaHHBIA YTOJI,
JUHEWHBIM yroj JBYrpaHHoOro yria. llepneHaukynsp W HaxkIOHHBIE:
pacCTOSHUE OT TOYKH JIO0 IUIOCKOCTH, PACCTOSHUE OT IpPSAMOU 10
IJIOCKOCTH, MPOEKIUs (UTYphl HAa IUIOCKOCTh. [lepneHIuKyIsipHOCTD
IJIOCKOCTEN: MPU3HAK MEPIICHINKYISIPHOCTH IBYX IUIOCKOCTEN. Teopema
0 TpEX MEPIEHIUKYIIAPAX.

MHOrorpaHHUKH

IloHATHE MHOIOIpaHHHMKA, OCHOBHBIE DJJIEMEHTbI MHOI'OTPAaHHHKA,
BBIITYKJIBIC Y HEBBIIIYKJIbIE MHOI'OTPAaHHUKU; PAa3BEPTKAa MHOTOI'PAHHUKA.
IIpu3ma: n-yrompHass npus3Ma; TPaHd M OCHOBAHMS MPU3MBI; NpsAMas U
HaKJIIOHHAas TMpu3Mbl; OOKOBasi M TIOJIHAsI TOBEPXHOCTh MPHU3MBI.
[Tapannenenunen, NpsAMOYroJIBHBIM IMApAIUICJIEIUIIE] U €ro CBOMCTBA.
IInpamupa: n-yroiapHass nupamuga, TpaHU W OCHOBAHUE ITHPAMMIBL;
OOKOBasi M MOJIHAS MOBEPXHOCTh MUPAMMU/JIBI, MpaBUIbHAS U yCEUEHHAs
MMAPaMHUAA.  DJIEMEHTbl  NPU3MBI W nUpamuasl.  [IpaBuibHBIE
MHOTOTPAHHMKHU: TOHATHUE NPABUIBHOIO MHOTOI'PDAHHHUKA; MPABUIIbHAS
IIpyu3Ma U IIpaBUIIbHAS MMPAMUAA; NIPaBUIbHAS TPEYroJIbHAsA MUpaMUIa U



NpaBWIbHBIM  TeTpadap; KyO. IlpencraBieHue o0  MpaBUIIBHBIX
MHOTOTPaHHHUKAX: OKTAP, NOJACKa’Ip U ukocaxap. CedueHus npusMbl U
MAPAMUJIBIL.

CummMeTrpus B MPOCTPAHCTBE: CUMMETPUSI OTHOCHUTENBHO TOYKH,
NpAMOM,  IUIOCKOCTH.  OJIEMEHTBl CHUMMETPHUM B  NHPAMUJAX,
MapaJUICIICUIIEIaX, MPABUIbHBIX MHOTOrPAaHHHUKAX.

Briunciienre »71€MEHTOB MHOIOTPAaHHUKOB: péEOpa, auaroHan,
yrasl. [1nomaas 60KoBOM MOBEPXHOCTH U TOJIHOM MOBEPXHOCTH MPSMOMN
NpU3MBI, IUIONIAJh OCHOBaHWM, TeopeMa O OOKOBOW MOBEPXHOCTH
npsimord  mpu3Mbl. [lnomans OGOKOBOM TOBEPXHOCTH M TOBEPXHOCTH
MPaBUJIBHOW TMHUPAMUJbI, T€OpEeMa O IUIOMAJAN YCEUYEHHOM MUPaMUJIBL.
[Tonsitue 06 06bEMe. OOBEM TUPAMUIBI, TPU3MBI.

[logoOubie Tenma B  mpoctpaHcTBE. COOTHOLIEHUS — MEXIY
TJIOMIAIIMU TTIOBEPXHOCTEN, 00BEMaMU MOAOOHBIX TE.

11 KITACC

Tesa Bpamenust

[Hunuaapuueckas MOBEPXHOCTh, OOpa3yroIlde UWIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIMHAPUIECKON MOBEpXHOCTHU. LIMinHap: ocHOBaHMS
n OOKOBasi TMOBEPXHOCTh, OOpa3ylolllasi M OCh; IUIONIAAhL OOKOBOW H
ITOJTHOM OBEPXHOCTH.

Konundeckast moBepXHOCTh, 00pa3yrolne KOHUIECKOM MOBEPXHOCTH,
OCb W BeplIMHAa KOHMYECKOM mnoBepxHOCTH. KoHyc: ocHoBaHue u
BEpIIMHA, OO0pa3yomas MW OCh; IUIOMIAJb OOKOBOM M  MOJHOM
MOBEPXHOCTU. Y CEUEHHBIA KOHYC: 00pa3yrolne U BbICOTA; OCHOBAHUS U
O0KOBasi MOBEPXHOCTb.

Cdepa u map: meHtp, paamyc, JTUameTp; IUIOMIAAb MOBEPXHOCTH
cepsl. B3aumHoe pacrnoniokeHue c@epbl M IUIOCKOCTH; KacaTellbHas
IJIOCKOCTH K cdepe; miouanb chepsl.

N300pakeHue Tes BpalleHUs Ha MI0cKocTH. Pa3BEépTka HuimMHapa u
KOHYyca.

KomOuHanuu ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOIpaHHUK,
OINHMCaHHBIN 0KOJIO cdepsl; chepa, BIMCAHHAS B MHOTOIPaHHUK, WM TEJIO
BpaIeHUsI.

[Torstue 06 00bEMe. OcHOBHBIE cBOMCcTBA 00BEMOB Tell. Teopema
00 00BEME MPAMOYTONBHOrO MapajlieJienunea U CIEICTBUS U3 HeEE.
O06bEM nunuHIpa, koHyca. O0bEM 1m1apa u mionaab cQepsol.



[logoOHble Tenma B npocTpaHcTBE. COOTHOLIEHUS — MEXIY
TUIOMIAIIMU TTOBEPXHOCTEN, 00bEMaMH MTOTO0HBIX TEJ.

Ceuenunst uunuHApa (HapajuleIbHO U MNEPHEHIUKYISIPHO OCH),
CEUEHHUs1 KOHyca (IapajuleIbHOE OCHOBAaHUIO M IMPOXOJsIIee uepes
BEpUIMHY), CEUCHHUSI 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miockocTd U B npocTpaHcTBe. COKEHNUE U BBIYMTAHUE
BEKTOPOB. Y MHOXEHHE BEKTOpa Ha 4uClo. Pa3noxeHne BEKTOopa 1o Tpém
HEKOMIUTaHapHbIM BekTopaMm. [IpaBwio mnapamnenenunena. Pemenue
3a/1ay, CBA3AHHBIX C MPUMEHEHHEM MPaBWI JEUCTBHA C BEKTOpaMH.
[IpssMmoyronbHast cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHatbl
BekTopa. [Ipocreiimme 3agaun B KOOpAWHATAX. YTOJ MEXAY BEKTOPaMHU.
CkamsipHOE TIPOM3BEACHUE BEKTOPOB. DBpIUMCIEHUE YIVIOB MEXIY
IPSAMBIMU M IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJA  IpU
pELIEHNH T€OMETPUYECKHUX 3a/1a4.



IIJTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE ~ pe3yibTaThl OCBOCHHS TMPOTPAMMBI  Y4EOHOTO
npeaMera «MareMaTuKa» XapaKkTepUu3yrTCs:

I'pa:xxnanckoe BocnuTaHue:

c(hOPMHPOBAHHOCTHIO TPAKIAHCKONW TO3UIMK OOYYAFOIIETOCs KakK
AKTUBHOIO W  OTBETCTBEHHOI'O WI€HAa POCCHUHCKOrO  OOIIECTBA,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (YyHKIIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUN, NPOLEAYp TPak)ITAHCKOTO OOIIECTBa
(BBIOOPBI, OIPOCHI U TIP.), YMEHUEM B3aMMOJICHCTBOBATH C COLUATBHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C X (YHKIMSIMU ¥ HA3HAYCHUEM.

IlaTpuoTn4eckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPa)xAaHCKON HIACHTUYHOCTH,
YBXKEHHUS K MPOLUIOMY M HACTOSIIEMY POCCUHMCKOM MaTEMAaTHKH,
IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHHSIM POCCHUICKHX MAaT€MaTUKOB U
POCCHICKOM MAaT€MaTHM4e€CKOM IIKOJbI, K HCIOJb30BAHUIO OATHUX
JOCTIKEHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SIKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSL:

OCO3HAaHMWEM  JYXOBHBIX IIEHHOCTEM  POCCHUHCKOrO0  HapoJja;
c(hOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, THUYECKOTO TTOBEACHUS,
CBSI3aHHOTO C TMPAKTUYECKUM TMPUMEHEHHEM JIOCTIKCHUN HayKu U
NEATEIbHOCThI0 YUYEHOI0; OCO3HAHHWEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OyyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHWEM K MHUpPY, BKIIOYas OACTETUKY
MaTeMaTHYeCKNX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peHIcHUH,
pacCcy X I€HUW; BOCHPUMMYUBOCTBIO K MaTEMaTUYECKUM aCIEKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIUTAHNE:

c(hOpPMHUPOBAHHOCTHIO YMEHUS IPUMEHATh MAaTEMAaTHICCKUC 3HAHUS
B MHTEpecax 3JI0pOBOro U 0e30macHoro odpasa >KW3HH, OTBETCTBEHHOTO
OTHOILICHUS K CBOEMY 310POBBIO (3mopoBoe MATAaHUE,
cOaJlaHCUPOBAHHBIN PEXKUM 3aHATUN U OTHbIXA, PETYJISIpHAS PU3HUYECcKast
aKTUBHOCTB); (DM3WYECKOTO  COBEPIICHCTBOBAHHS, TIPU  3aHATHUAX
CIIOPTUBHO-03/I0POBUTEIHLHOM €SI TETLHOCTHIO.

TpyaoBoe Bocnuranue:



TOTOBHOCTBIO K TpPYyAy, OCO3HAHUEM IICHHOCTH TPYAOIIOOWS;
HHTEPECOM K Pa3IMYHBIM cdepaM MpoPEeCCHOHATBHON JIeATEIHBHOCTH,
CBSI3aHHBIM C MAaTEMAaTUKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIATh
OCO3HaHHBIM  BBIOOp  Oyaymiedl mpodeccud ¥ peaan30BBIBATH
COOCTBEHHBIC JKM3HCHHBIC IUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHHUIO W CAaMOOOPA30BaHUIO HA TPOTSIKEHUU
BCCll OJKW3HM, TOTOBHOCTHIO K aKTHBHOMY YYacTHIO B PCIICHUHU
MPAKTUYECKHX 3a7]a4 MaTEMaTHIeCKON HapaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECKOH KYJIbTYPBI, ITOHUMaHHEM
BJIUSHUS  COI[MAIbHO-DKOHOMHYECKHMX  IPOIIECCOB HA  COCTOSHHE
MIPUPOTHON M COIMATBLHOU Cpeibl, OCO3HAHUEM TJI00AIEHOTO XapaKTepa
IKOJIOTHYECKUX npooIeM; OpHEHTAITHCH Ha IpUMEHEHNE
MaTEeMaTHYCCKUX 3HAHWK IS PEIICHUS 3a/7a4 B 0OJACTH OKPYXKaroIIeH
Cpelbl, IUTAHWPOBAHMS IOCTYIIKOB W  OICHKH MX BO3MOXKHBIX
MOCJICICTBUN ISl OKPY>KAIOIIEH CPEIbI.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKH W OOIICCTBCHHOW TNPaKTHKH,
MOHMMAaHUEM MAaTeMaTHYeCKOW Haykh Kak cdepsl UeIoBeYeCKOi
JCATCIILHOCTH, JTaloB €€ pa3BUTHA W 3HAYUMOCTH JUIS Pa3BUTHS
[IUBUJIM3AIMHN; OBJIAJICHUEM S3bIKOM MaTEMAaTHKH M MaTeMaTHYECKOU
KyJIbTYpOH KaK CPEACTBOM IO3HAHUS MHPA; TOTOBHOCTHIO OCYIIIECTBIIATH
MPOCKTHYIO M HCCIICOBATEILCKYIO JICATEIBbHOCTh MHIUBUIYAIbHO U B
rpyIIIe.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IIPOrpaMMbl y4eOHOTO
npeaMera «MareMaruka XapaKTepU3yIOTCS OBJIAJICHUEM
YHUBEPCATBHBIMU HO3HAGAMENbHBIMU OeliCMBUIMU, VHUBEPCANbHbIMU
KOMMYHUKAMUBHBIMU  OCUCTBUSMU, VHUBEPCANbHbIMU Pe2yasamUEHbIMU
OeticmeusiMu.

1) Vhueepcanvuvie noznasamenvnwvie Oeiicmsus, obecneuugaom
Gopmuposanue 6A308bIX KOSHUMUBHLIX  NPOYUECCO8  0OVHAIOUWUXCSL
(ocsoenue Memooo8 NO3HAHUSL OKPYICAOUe20 Mupa, npumMeHeHue
JIO2UYECKUX, UCCe008aAMENbCKUX —Onepayutl, ymeHuti pabomamsv ¢
ungopmayueii).



ba3oBble Jioruueckue AeMcCTBHUA:

BBISBIIAITH W XapaKTePU30BaTh CYIICCTBCHHBIC IPU3HAKH
MaTeMaTUYeCKUX OOBEKTOB, TMOHSATUN, OTHOIICHUH MEXIY
MOHSTUSIMU; bopMyIupOBaThH onpeeeHus MOHSTHUH;
YCTaHABIIMBATh  CYIIECTBEHHBIM MPHU3HAK  KJIAacCU(UKAIINH,
OCHOBaHMS i1 OOOOIIEHWs W  CpaBHEHMS, KpUTEpUU
MIPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (JOPMYJIMPOBATH U MPEOOPA30BHIBATH CY>KJICHHUS:
YTBEPAUTEIbHBIE W OTpPHUIATENbHBIC, €IUHUYHBIC, YaCTHBIC U
0011I1€; YCITOBHBIE;

BBISIBJISITh MaTEeMaTHMUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U
npotuBopeursi B (akTax, JaHHBIX, HaOMIOACHUSX W
YTBEPXKJICHUSAX; MpeyiaraTb  KPUTEPUU  JJI8  BBISABJICHHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUHNL;

JenaTh BBIBOABI C  HCHOJB30BAaHUEM  3aKOHOB  JIOTHKH,
e TYKTHBHBIX u WHIYKTUBHBIX YMO3aKITFOUCHHH,
YMO3aKJIFOUECHUH TT0 aHAJIOTHH;

MPOBOJIUTh CaMOCTOSITENIBHO JIOKA3aTelIbCTBA MaTEeMaTHYECKUX
YTBEPXKJICHUNU (MIpsIMbIE M OT TMPOTUBHOTO), BBICTPAUBATH
apryMEHTAIlMIO0, TIPUBOAWTH TPUMEPHl W  KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIC CYK/ICHUS U BBIBOJIBL;

BBIOMpATh Croco0 pelmieHus y4eOHOM 3amaun  (CpaBHUBATH
HECKOJBKO  BapHaHTOB  pEIIeHUs, BbIOUpaTh  Haunbosee
NONXOMAMIMA ¢ yu4€TOM  CaMOCTOSITENIbHO  BBIICTICHHBIX
KpUTEPUEB).

Ba3oBnle ucciienoBarejbCcKe 1eCTBUA:

UCIIOJIb30BaTh BONPOCHl KaK HCCIENOBATEIbCKUA HHCTPYMEHT
MO3HAHUS; dbopmynupoBaTh BOITPOCHI, bukcupyromme
MpPOTUBOpEYHE, MpoOIeMy, yCTaHABIMBAaTh MCKOMOE M JaHHOE,
dbopMUpOBaTh TUINOTE3Y, ApPryMEHTHPOBAaThb CBOKO IO3MIIMIO,
MHEHHUE;

IPOBOAUTH CAMOCTOSITEJIBHO CIJITAHUPOBAHHBIA HKCIEPUMEHT,
UCCIIeZIOBaHUE o YCTaQHOBJICHUIO ocobeHHocTel
MaTEMaTHYeCKOro O0OBEKTa, SBIEHUS, MPOIECCa, BBISIBICHUIO
3aBHCHUMOCTEN MEXy 00bEKTaMu, SIBJICHUSIMH, ITPOLIECCaMU;
CaMOCTOSITENIbHO (HOPMYIHpPOBaTh OOOOILIEHUS M BBIBOJBI 110
pe3yibTaTaM  MpPOBEAEHHOIO  HAOJMIOJEHUS, MCCIEI0BaHu,



OIICHMBATH JOCTOBEPHOCTH IOJYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB
1 0000IIEHNH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoIlecca, a TaKKe
BBIJIBUTATh MPEIITOJIONKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(OUIMTHI HHGOPMAITUH, TaHHBIX, HEOOXOAMMBIX IS
OTBETAa Ha BOIIPOC U JJIsI PELICHUS 3a1a4K;

BBHIOMpPATh HMH(POPMALMIO W3 HUCTOYHUKOB Pa3IUYHBIX THIIOB,
aHaJIu3UpOBaTh, CHUCTEMATU3UPOBATh U  HUHTEPIPETUPOBATH
MH(}OpMALMIO PAa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;
CTPYKTYpUpPOBaTh MH(OOPMAIINIO, MIPEACTABIATH €€ B Pa3INIHBIX
dbopmax, WILTIOCTPUPOBATH TpadhUUECKH;

OLICHUBATh HAAEKHOCTh HWH(OOpPMAIMM TIO CaMOCTOSTEIBHO
chOpMyYITUPOBAHHBIM KPUTEPHUSIM.

2) Vnusepcanvuvie KOMMyHUKamueHsle Oelicmaus, obecneuusarom
CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YVUATOUWUXCAL.
Oo0menue:

BOCIPUHUMATh U (HOPMYIHPOBATh CYKJIEHUS B COOTBETCTBUHU C
YCIOBUSIMU M LEISIMH OOILEHUs; SCHO, TOYHO, I'PaMOTHO
BBIPAXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX,
JaBaTh MOSCHEHMS IO X0y pEUIeHUs 3aJadd, KOMMEHTHUPOBATH
IIOJIyYEHHBIA PE3YJIbTAT;

B XoJe OOCYXIEeHHus 3aJaBaTh BOIPOCHl IO CYIIECTBY
oOCcyx/1aeMoil  TeMbl, MpoOJIeMBbl,  pemaeMol  3ajJauu,
BBICKA3bIBaTh HUJEH, HAIICJICHHbIE HAa TIOUCK pEIICHHUS;
CONOCTABIIATh CBOM CYXKJACHUS C CYXKICHUSIMH JAPYIHX
YYaCTHUKOB JUaJIora, OOHApYKMBATh pa3IM4U€ M CXOJCTBO
MO3ULIMI; B KOPPEKTHOM (popme (popMylnpoBaTh pa3HOIIACHS,
CBOM BO3paKEHUS;

IIPEACTABIATh PE3YNbTATHl PELICHHs 3a/ayd, OSKCIEPHMEHTA,
UCCIIEIOBaHMs, IMPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (opmaT
BBICTYIUICHHMsI C Y4Y€TOM 3ajad MPE3eHTAalud U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHu4ecTBO:

[IOHUMAaTh M HCIIOJIB30BaTh IPEUMMYIIECTBA KOMAHJIHOM H
WHAVBUAYAJIbHOM pabOThl MpU pElIeHWH Y4eOHBIX 3a/]ay;
IIPUHUMATh 1€Jb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATH
OpraHU3alMI0 COBMECTHOW palOOThI, paclpenensTh BUAbI padoT,



JOTOBapUBaThCA, OOCYKIaTh MPOLECC W pe3ynbTaT padoThI;
00001aTh MHESHHUS HECKOJIBKHX JIIO/ICH;

y4acTBOBATh B TPYNIOBBIX (hopmax paboThl (00CYyKaeHus, 0OMEH
MHEHU, «MO3TOBBIC IITYPMbDY U UHBIE); BHIOIHATH CBOIO YaCTh
paboThl U KOOPAMHUPOBATH CBOU ACUCTBUSI C APYTMMH WICHAMU
KOMAaH/Ibl; OIICHUBATh KAYE€CTBO CBOETO BKJIaJa B OOMIHIA TPOTYKT
1o KPUTEPHSIM, c(hopMyTUPOBAHHBIM Y9aCTHHKAMU
B3aUMOJICUCTBUSI.

3) Yuusepcanvuvie pecynamuenvie Oeiicmeus, obecneuusaom
Gopmupoganue CMbICI08bIX YCMAHOBOK U  HCUSHEHHbIX HABLIKOG

JUYHOCMU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PELICHU 3a]1a4H, BHIOMpATh C1oco0
pelIeHus C Y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, aprYMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuii ¢ yaéTomM HOBOM MH(GOpMAITUH.

CaMOKOHTPOJIb:

BJIQ/IETh HABBIKAMHU TO3HABATEIHHOU PEIICKCUN KaK OCO3HAHUS
COBEPIIAEMBIX JCUCTBUH W MBICIUTENBHBIX IPOLIECCOB, HX
pe3yJIbTaTOB; BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS
MpoIIecca U PE3YNIbTAaTa PEHICHUSI MAaTEMAaTUYECKOM 3a/1auH;
NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIpH
pElIeHUM 3a/Jaud, BHOCUTh KOPPEKTHUBBI B JIESATEIBHOCTH Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HaJIEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYIHOCTEM;

OLICHUBATh COOTBETCTBHUE pe3yJbTaTa LEId M  YCIOBUSAM,
OOBSACHATh  NPUYMHBI  JOCTHKEHUS WA  HEJAOCTUKEHUS
pE3yJIbTaTOB JEATENbHOCTH, HaXOAUTh OMIMOKY, J1aBaTh OLIEHKY
IpPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

OHCpI/IpOBaTb IMOHATHAMM: TOYKA, IIPpAMad, IJIOCKOCTD.
HpI/IMCHHTb AKCHUOMBI CTCPCOMCTpUH H CICACTBUA HM3 HHX IIPH
PEUICHUH I'COMCTPHUYICCKUX 3a/1a4.



OnepupoBatb MTOHATHSIMU: [IapaJlIeIbHOCTh 151
MEePHEHANKYIIPHOCTh IPSIMBIX U MJIOCKOCTEH.

KnaccupunupoBaTe  B3aUMHOE  pPACIOJIOKEHHE  OPSIMBIX U
IIJIOCKOCTEH B IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMHU: ABYTPAHHBIN YIroJl, TpaHU JIBYIPAHHOIO
yria, pedpo ABYIpaHHOrO Yria; JIMHEWHBIA Yrojl JIBYTPAHHOIO Yrja;
rpaayCHasi Mepa ABYTPaHHOIO yIJia.

OnepupoBaTb  NOHATUSMU:  MHOTOIPAHHMK,  BBINYKJIBIA U
HEBBIITYKJIbI MHOI'OTPAaHHUK, 3JIEMEHTBl MHOTOIPAaHHHKA, IPAaBHJIBHBIN
MHOT'OTPAHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJbl MHOIOTPAaHHUKOB (TIMpamMuia;
pu3Ma, NpsIMOYTOJIbHBIN Napajuieenunes, Kyo).

KnaccupunupoBaTe MHOIOTpaHHUKH, BbIOMpasi OCHOBaHHUS st
Kjaccupukauuyu  (BBIIYKJIbIE M HEBBIMYKJIblE  MHOIOTPAHHUKH;
MpaBUJIbHBIE MHOIOTPAHHUKH; TpPSIMbIE U  HAKJIOHHBIE IPU3MBI,
napajie’enune/abl).

OnepupoBaTh  IMOHATHAMM:  CEKyllass  IUIOCKOCTb,  CEYCHHE
MHOT'OI'PaHHHKOB.

OOBACHATh NPUHIMIBI MOCTPOCHUS CEUYEHHUM, MCIONb3ys METOA
CJIEIIOB.

Ctpouth ce4eHHs] MHOTOIPAHHUKOB METOAOM CJIEJIOB, BBIIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUIYP:
BUJI CBEPXY, COOKY, CHHU3Y.

Pemare 3amaum Ha HaAxXOXKIECHUE TEOMETPUYECKHMX BEIWYUH I10
oOpa3llaM WJIH aJIrOpUTMaM, TPUMEHSSI HW3BECTHBIE AHAIUTUYECKHE
METOABl IIpU pEHICHUWM CTAaHJAPTHBIX MAaTEMATHYECKUX 3a7a4 Ha
BBIYMCIICHHE PACCTOSIHUM MEXAY ABYMS TOUYKaMH, OT TOYKU 1O INPSMOH,
OT TOYKH J0 MIOCKOCTH, MEKIY CKPEIIMBAIOIIUMUCS TPSIMBIMH.

Pemare 3amaum Ha HAxXOXKJICHUE TEOMETPUYECKHMX BEIWYUH I10
oOpa3uaM WIM aJaropuTMaM, HPUMEHsSI HM3BECTHBIE AaHAJIUTHYECKUE
METOABl IpU pELICHUM CTAHJAPTHBIX MAaTEMATHYECKUX 3a7a4 Ha
BBIYMCIICHHE YIJOB MEXKJY CKPEIIMBAIOIMIMMUCA MNPAMBIMH, MEXIY
MPSIMOU U TNTIOCKOCTBIO, MEKIY TUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Boruncnate 00bEMBI U MIJIOMIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, nupamMuia) ¢ IpUMEeHEHUuEM (HOPMYIT; BBIYUCIATH COOTHOIICHHUS
MEXIY IJI0IIASIMU IIOBEPXHOCTEM, o0BEMamMu 0JI00HBIX
MHOT'OI'PaHHHKOB.



OneprpoBaTh MOHATUAMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh
Y TUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CAMMETPUHU (DUTYPBHI.

W3Bnekarsb, mpeoOpa3oBbIBaTh M1 MHTEPIPETUPOBATH HH(OPMALIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUrypax, NIpEJICTaBICHHYIO Ha
YepTeKax U pUCyHKax.

[IpumensaTh r€OMETPUYECKHE (bakTbl TUTSL pemeHns
CTEPEOMETPUYECKUX  3a7ay, MPEANOJArarolluX HECKOJIbKO IIaroB
pEelIeHus, €ClI YCIOBHs IPUMEHEHUS 3aJaHbl B IBHOU (popme.

IIprMeHATs TPOCTEUIINE NPOrPAMMHBIE CPEICTBA U IJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPH PELICHUN CTEPEOMETPUUECKHX 3a/1a4.

[IprBomUTH TIPUMEpPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE M JKU3HU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB T'€OMETPUMU B
HCKYCCTBE.

IIprMeHATh IIONyYEHHbIE 3HAHUA HA IIPAKTUKE: aHAJIU3UPOBATH
peanpHble CHTyallMM W NPUMEHATh W3YYEHHBIC IOHATUS B IPOLIECCE
MOWCKAa PEIICHUs MaTeMaTU4ecKu CPOPMYITUPOBAHHON MPOOIEMBI,
MOJEIUPOBATh PEAJIbHBIE CUTYallMU Ha SI3bIKE I'€OMETPUM, UCCIIEI0BATH
IIOCTPOCHHBIE MOJEIU C HUCIOJb30BAHUEM I'€OMETPUYECKUX MOHATUU U
TeopeM, almnapara ajreOppl; pemaTh IPaKTUYECKUE 3a]]aul, CBSI3aHHBIE C
HaX0XJICHUEM F€OMETPUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBarh  MOHATHAMM:  LMJIUHApPUYECKAass  MOBEPXHOCTb,
oOpasyolye IWINHAPUYECKON TOBEPXHOCTH; LWIMHIAP; KOHMYECKas
MOBEPXHOCTh, OOpa3ymolue KOHWYECKOW  TOBEPXHOCTH, KOHYC;
chepudeckas TOBEPXHOCTb.

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

OOBACHATH CLIOCOOBI TIOYUYEHUS TEJ BpallleHUsI.

KnaccudunupoaTs B3aMHOE paclojioKeHUe cepbl U MIOCKOCTH.

OneprpoBaTh NOHATUSAMH: IIAPOBOU CETMEHT, OCHOBAHNE CETMEHTA,
BBICOTA CETMEHTA; IIAPOBOW CJIOM, OCHOBAaHHE IIAPOBOIO CJIOS, BHICOTA
1IapOBOI'0O CJIOSI; MIAPOBOM CEKTOP.

Boruncnsate 00bEMBI M IJIOLIAAM MOBEPXHOCTEH TeN BpALLEHUS,
reOMETPUUYECKUX TEJ C IPUMEHEHHEM (POpMYII.

OmnepupoBarh MOHATHSIMH: MHOTOTPAaHHUK, BIUCAHHBIA B cdepy H
OTMCaHHBIN OKOJIO cdephl; chepa, BIUCaAaHHAS B MHOTOTPAHHUK WU TEJIO
BpalllCHHUS.



BBIUUCHATE COOTHOIICHHSI MEXAY IUIOMIAIIMH TMOBEPXHOCTEH H
00bEMaMU MOJOOHBIX TEJl.

N306paxaTts u3yyaemble (GUIYpbl OT PYKHM U C IPUMEHEHUEM
IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKUAE YEPTEXKHU U3 PUCYHKOB MPOCTHIX
00OBEMHBIX (QUTYp: BUJA CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYECHHS Te
BpalICHUSI.

W3Bnekatb, MHTEPIPETUPOBATH U MPEOOPA30BBIBATH HH(OPMALIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUrypax, NIpEJICTaBICHHYIO Ha
YyepTekax U pUCyHKax.

OnepupoBath MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBITIONHATE JENUCTBUS CIIOKEHUS BEKTOPOB, BEIUMTAHKS BEKTOPOB U
YMHOXEHHSI BEKTOpa Ha YHUCIO, OOBICHITh, KAKUMHU CBOMCTBAMU OHHU
o0Jafaror.

[IpuMeHATh paBUIO MapajuieIenuIea.

OnepupoBath MOHATUSIMU: AEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE,
BEKTOp, MOJyJIb BEKTOpPAa, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA,
yrol MEXIy BEKTOpPAMH, CKAISIPHOE IPOU3BEICHHE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxonute cymmy BEKTOpPOB M NPOM3BEACHHE BEKTOPA HA YHCIIO,
YroJd MeXAy BEKTOpaMH, CKajJsipHOE€ MpPOU3BEACHHUE, PACKIAIbIBATh
BEKTOp IO JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YpPaBHEHHEM B  JEKapTOBOW  CHCTEME
KOOpJIMHAT.

[IpumensTh reOMETPUYECKUE (dakTbl IS penieHus
CTEPEOMETPUYECKUX  3a7a4, MPEANoJaraloluX HECKOJIBKO IIaroB
pEeIIeHus, €CII YCIOBHS PUMEHEHUS 3aJaHbl B IBHOU (popme.

Pemare mpocrenmme reoMeTpuyecKHe 3aJadyd Ha IPUMEHEHHUE
BEKTOPHO-KOOPAMHATHOTO METO/IA.

Pemate 3a1aun Ha 10Ka3aTENbCTBO MATEMATHYECKUX OTHOLIEHUHN U
HaX0X/IEHUE T€OMETPUUECKUX BEJIMYMH MO o0pa3lam WM alropuTMmawm,
IIPUMEHSE  W3BECTHBIE  METOABl NPH  PELIICHUH  CTAaHJIApPTHBIX
MaTeMaTUYeCKHX 3a]1a4.

[IprMeHATs TPOCTEUIINE MPOrPAMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTe TpPUMEPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOAE W JKW3HHM, PACIIO3HABATh IPOSIBJICHUE 3aKOHOB I'€OMETPUU B
HCKYCCTBE.



[IpuMeHsTh TOMYYEHHbIC 3HAHUSA HA MPAKTUKE: aHAJIU3UPOBATH
peajbHble CUTyallUM W TPUMEHSTh HU3YUYEHHbIC MOHSTHS B MpOLECCe
MOMCKA PEIICHUs] MAaTeMaTH4eCcKu CQOPMYJIUPOBAHHON MPOOIIEMBI,
MOJIETUPOBATh PEANbHBIE CUTYAIlMU Ha SI3bIKE T'€OMETPUH, HCCIIEI0BAThH
MIOCTPOCHHBIE MOJEIN C HUCHOJb30BAHUEM TI'€OMETPUUYECKUX MOHSATUU U
TeopeM, amnmnapaTa ajreOpsl; peniaTb IPaKTUUECKUE 3a/1aud, CBA3aHHbIC C
HaX0XX/JICHUEM F€OMETPUYECKUX BEJIIMUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposwbie)
Kontpoasn | IlpakTnuec
n/n NMPOrpamMMbl Bcero o0pa3zoBaTtejibHbIE
ble padoThl KHe padoThbl
pecypchl
bu6mmoreka [IOK
! Baezetine B crepeomeTpio 10 https://m.edsoo.ru/1¢209e37
) [IpsiMbI€ ¥ TJIOCKOCTH B MPOCTPAHCTBE. 12 | bubnnorexa [JOK
[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEMN https://m.edsoo.ru/1¢209¢37
3 [lepneHquKyISIPHOCTD MPSAMBIX U 12 bubnuorexa [JOK
TJIOCKOCTEN https://m.edsoo.ru/1¢209¢37
bubnnorexa [JOK
4 Vbl MeXAy NPSMBIMU U TJIOCKOCTSIMU 10 1 hitps://m.edsoo.r/1c209637
5 MHororpaHHUKu 11 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
. 1
6 OOLEMEI MHOTOTPAHHHKOR ? https://m.edsoo.ru/1¢209e37
7 IToBTOpEHME: CEUEHUS, PACCTOSIHUS U YTJIbI 4 1 buGmorera HOK
P ' s T https://m.edsoo.ru/1¢209¢37
OBHIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOT'PAMME



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

KoimuecTBo yacoB DJIEeKTPOHHbIE
HanmeHnoBaHmue pa3jiesioB U TeM uudgpoBbie
Ne ni/m P Kontpoabsn | IIpakTHueck (tupp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
ble padoThI ue padboThbl
pecypchl
bu6mmorexa [IOK
T 12
©J1a Bpatierms https://m.edsoo.ru/1¢209e37
N bu6mmoreka [IOK
0 5 1
OOBEmb e https://m.edsoo.ru/1¢209e37
BekTops! 1 KOOpIMHATEI B 10 1 bubnuoreka [IOK
HPOCTPAHCTBE https://m.edsoo.ru/1¢209¢37
[ToBTOpEHHME, 0000IICHUE, 7 1 bubnnoreka [JOK
cUCTEMaTU3alus 3HaHU! https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOIT'PAMME



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




HOYPOYHOE IIVTIAHUPOBAHHUE

10 KIIACC
KosmyecTBo yacoB i DJIeKTPOHHbIE
ara
Ne T Kontposn | IpakTuu uugposbie
/ eMa ypoka usyue 5
II/1I Bcero bHBIC ecKue — oopa3oBaTe¢/IbHbIC
padoThbI padoThI pecypcel
OcCHOBHBIE TIOHATHUS CTEPEOMETPHUU:
TOUKa, IpsiMasi, MJI0CKOCTb,
1 npoctpancTBo. [IpaBuia n3odpaxeHus | bubnuoreka [IOK
Ha PUCYHKaX: H300paXe€HUs MIIOCKOCTEM, https://m.edsoo.ru/aecc77cd
HapauleIbHBIX IPAMbIX (OTPE3KOB),
CEpeIMHBI OTpe3Ka
) [TonsaTus: nepecekarouecs mIOCKOCTH, | bubnmnorexka [JOK
MEepeCcEKaAOIINECS MPsSIMast U THIOCKOCTh https://m.edsoo.ru/2d8a9c¢99
3 [TonsaTus: nepecekaromecs MmIOCKOCTH, | bubnmnoreka [JOK
IepeceKaroIuecs psaMas U INIOCKOCTh https://m.edsoo.ru/db685¢73
3HaKOMCTBO C MHOTOI'PAaHHUKAMHU, BuG 10K
noiroTexa
4 n300pakeHre MHOTOTPaHHUKOB Ha 1 https://m.edsoo.rw/a63959%d
S://M.C€dS00. al €
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTeKax
HavanbHble cBenenus o kyoe u BuG 10K
B noinoTexa
5 nupaMujie, uX pa3BEPTKU U MOJIETIH. 1
C https://m.edsoo.ru/b30dff38
€4eHHUs MHOTOTPaHHUKOB
HavanbHbie cBenieHus o kyoe u BuG 1OK
B noinoTexa
6 MUpaMHUE, UX Pa3BEPTKU U MOJICIIH. 1

Ceuenus MHOTI'OI'PaHHHUKOB

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

TToustite 00 aKCHOMATUYECKOM

7 IIOCTPOEHUU CTEPEOMETPUN: aKCHUOMBI bubnnorexa LIOK
p P P https://m.edsoo.ru/OccScdfe
CTEPEOMETPHUH U CIICICTBUS U3 HUX
TTonarue 00 akCHOMAaTHYECKOM
8 IIOCTPOEHUU CTEPEOMETPUN: aKCHUOMBI bubnnorexa LIOK
p P P https://m.eds00.ru/239¢8cb4
CTEPEOMETPHUH U CIICICTBUS U3 HUX
IMoustre 06 aKCHOMAaTUYECKOM
9 IIOCTPOECHUH CTEPEOMETPUN: AKCUOMBI bubmnorexa LOK
p p pHH: https://m.eds00.1ru/65c6b106
CTEPEOMETPUHM U CIICICTBUS U3 HUX
IMoustre 06 aKCHOMAaTUYECKOM
10 IIOCTPOCHUH CTEPEOMETPUN: AaKCUOMBI buGmmorexa LOK
p p puu. https://m.edsoo.ru/258fc245
CTEPEOMETPUHM U CIICICTBUS U3 HUX
B3aumHoe pacnionoxxeHue npsiMbIx B
1 MIPOCTPAHCTBE: MEPECEKAOIINECS, bubnnoreka [JOK
MApaJUICIIBHBIE U CKPEIIUBAOIINECS https://m.edsoo.ru/1a2520f6
MpsIMbIE
[TapamienbHOCTh MIPSMBIX U IJIOCKOCTEH
12 B IIPOCTPAHCTBE: MapaJljielIbHbIE NPSMBbIE bu6mmoteka [IOK
B IIPOCTPAHCTBE; NMAPAIIIEIBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MIPSIMbBIX
[TapamienbHOCTh MPSMBIX U MJIOCKOCTEH
13 B rIpoctpaHcTBe: [lapaniensHOCTE bugmnorexa LOK
p vp - Hap https://m.edsoo.ru/ee1d19b9
MPSMON U TJIOCKOCTH
14 VTl ¢ COHANpaBJIEHHBIMUA CTOPOHAMH buGmmorexa LIOK
p p https://m.edsoo.ru/9f4071b9
15 Yron mexay npsiMbIMU B IPOCTPAHCTBE bubnmoreka [JOK



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

https://m.edsoo.ru/fe733862

16 v MNPSIMBIMH B IPOCTPAHCTBE buGmorera HOK
PO MENAY TP pocIp https://m.edso00.ru/2935a9a0
[TapamienbHOCTB IIJIOCKOCTEM: bubnuoreka [IOK
17
MapaJuIeNIbHBIE TUNIOCKOCTH https://m.edsoo.ru/2e18f255
18 Csgoii QJUIETTbHBIX TIOCKOCTEH bubmorexa [IOK
BORCTRA fapaie " https://m.edsoo.ru/e504d656
[Ipocreiire npoCTpaHCTBEHHbBIE
19 (pp I OiKOCIi)fH' TeTpa’ap, Kyo bubmorexa [IOK
HIYpBL Ha 1T + TETPAIP, XY, https://m.edsoo.ru/4a28dc02
napajuieiaenumnesy
. bubnmoreka [JOK
20 Hoctpoetne cederit https://m.edsoo.ru/1d434d0f
. bubnmoreka [JOK
21 Hoctpoenne ceternnit https://m.edsoo.ru/ec26feSd
KoHnTtposnbHas padora mo teme "[Ipsimbie
2 P P Be P bubnnoreka [JOK
1 TITOCKOCTH B HIPOCTPAHCTBE. . https://m.edsoo.ru/9a0a9¢56
[lapainenbHOCTh NPSIMBIX U TUIOCKOCTEN"
[lepneHauKyISIPHOCTD MPSAMOHN U
23 rcoct 'y g 1;151 HbIC TIPSMBbIC bubmorexa [IOK
THIOCKOCTH: NEPHEHANKYIUP P https://m.edsoo.ru/b19f6a5d
B [IPOCTPAHCTBE
24 [Ipsimble napasienbHble U bubnuoreka [IOK
MEPUEHINKYIAPHBIE K IIIOCKOCTH https://m.edsoo.ru/0acl1c95
25 [Ipsimble napasienbHble U bubnuoteka [IOK
MEPIEHAUKYIISIPHBIE K [IIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKyIIpHOCTH IPSIMOU bubnmoreka [JOK

H IIJIOCKOCTH

https://m.edsoo.ru/f85bfc46



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
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https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak neprneHanKyISIPHOCTH MPAMOM bubnmnorexka [JOK
U IIJIOCKOCTH https://m.edso0.ru/79165d15
73 Teopema 0 IpsAMON NEPIIEHAUKYIAPHON bubmmoreka [JOK
TIOCKOCTH https://m.eds00.1ru/635¢5087
29 Teopema 0 IpsAMON NEPIIEHAUKYIAPHON bubnmoreka [JOK
TIOCKOCTH https://m.edsoo.ru/bd37458
30 TeopeMa o psiIMOil EPIICHIUKYIISIPHOMN bubnmnorexka [JOK
IUIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKynsip U HaKJIOHHBIE:
31 a(fZ)TOHHI/IeyOT IT)quI/I 0 TUIOCKOCTH bubmorexa HOK
p ? ’ https://m.edsoo.ru/33¢c477d3
paccTosiHue OT MPSAMOM JI0 IMIIOCKOCTH
[lepnenauKynsip U HaKJIOHHBIE:
32 a(iTOﬂHl/IeyOT iOQKI/I 0 TUIOCKOCTH bubmmorexa [JOK
p ? ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSAMOM JI0 IMIIOCKOCTH
[lepnenauKynsip U HaAKJIOHHBIE:
33 a(i:To;[fmeYOT IT)quI/I 0 TUIOCKOCTH bubmorexa [OK
p ? ’ https://m.edsoo.ru/aSb7b8e3
pPaccTOsTHUE OT MPSMOM J0 MIOCKOCTH
[lepnenauKynsip U HAKJIOHHBIE:
34 a(i:To;[fmeYOT IT)quI/I 0 TUIOCKOCTH bubmorexa [IOK
p E[ ’ https://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSAMOM J0 MIIOCKOCTH
35 VYr1bl B IPOCTPAHCTBE: YTOJ MEXKITY bubnmnoreka [JOK
NPSIMON U TIIIOCKOCTHIO https://m.edso0o.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TUHEHHBIN yIroi bubnuoreka [IOK
JIBYTPaHHOI'O yriia https://m.edsoo.ru/5fa0b3ce
17 JIByrpaHHbIi yroJ, JUHEHHBIN yroil bu6mmoteka [IOK

ABYTPAHHOTO yI'Jjia

https://m.edsoo.ru/c7c¢777ed
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[IepneHAMKyYIAPHOCTD INIOCKOCTEN:

38 MPHU3HAK NEPICHIUKYISIPHOCTH B bubmmorexa LOK
p Up FHIYIAD ABYX https://m.edsoo.ru/ec3e2da3
INIOCKOCTEH
IlepneHauKYyISIPHOCTH INIOCKOCTCH:
39 I IESHaIfL neyneg HKYJISIPHOCTH JIB bubmmorexa LOK
p Up FHIYIAD ABYX https://m.edsoo.ru/ed9¢2a8e
IIOCKOCTEH
IleprieH IMKYISIPHOCTD IJIOCKOCTEH:
40 I IEBHaK neyneg HKYJISIPHOCTH JIB bubmorexa [IOK
p vp FHRYTAD ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEH
41 TeopeMa o0 Tp€X mepHeHAUKYIIpaX bubmmorexa LOK
p p p FHRYIP https://m.edsoo.ru/e4972cdc
42 Teopema o0 TpEX mepHeHIUKYIIpaX bubmorexa [TOK
p p P FHIYIED https://m.edsoo.ru/52188a7d
43 Teopema o TPEX MepHEHINKYIIpaX bubmorexa [IOK
P p PHICHAMIYIAD https://m.eds00.ru/9f246736
KonTpoabhnas pabora no remam
44 "IlepneH IUKYJISIPHOCTD MPSMBIX U bu6mmoreka [IOK
miockocTe" u "YTiasl MEXIy NPSIMBIMUA https://m.edsoo.ru/56971ef3
1 TIJIOCKOCTAMU"
[TonsaTue MHOTOrpaHHUKA, OCHOBHBIE
45 AJIEMEHTHl MHOTOTPAHHUKA, BBITTYKJIBIC U bubnnoreka [JOK
HEBBIITYKJIBIE MHOTOTPAaHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOT'OTpaHHHUKA
IIpu3ma: n-yroanHas pu3Ma; rpaHu 1
P . P P bubnuorexa [JOK
46 OCHOBaHUs IPU3MBL; IIpsiMast U

HAaKJIOHHAas IIPU3MBI; OOKOBast ¥ IOJIHAS

https://m.edsoo.ru/b4ad63ad
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IMMOBCPXHOCTH IIPU3MBI

[Tapannenenurmnen, MpAsMOYIrOJIbHBIN

bubnnoreka [JOK

47 .
MapaJUICIIENUIE]] U €r0 CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupamua: n-yrojibHasi TUpaMua, TpaHu
43 U OCHOBaHUE MHUpaMUbl; O0KOBas U bubnmoreka [JOK
TOJTHAS TIOBEPXHOCTh MUPAMU/IBI; https://m.edsoo.ru/fblcd0as
MpaBUJIbHAS U yCEUEHHAs MUPaMHUAA
[IpaBusIbHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUIILHOTO MHOTOTPaHHUKA,;
49 IIpaBUJIbHAS IIPU3MA U NIPABUJIbHAS bubmmorexa LOK
https://m.edso00.ru/074c8865
nMpamMua; IpaBuibHas TPEYroJbHas
nUpaMuJia ¥ MpaBUIbHBINA TETpadap; Kyo
[IpencraBnenue o NpaBUIBHBIX
50 MHOTOIPAaHHUKAX: OKTa’Ap, AOJEKadip U bubmmorexa LOK
P ' P P https://m_edsoo.ru/a0fddsbf
MKOCa3p.
CummeTpusi B TPOCTPAHCTBE: CUMMETPUS
OTHOCUTEIBHO TOYKH, MPSAMOW,
bubmuorexa [JOK
51 IJIOCKOCTH. DJIEMEHThl CHMMETPUH B
https://m.edsoo.ru/b9e777d9
nupamuax, napauieiaenumenax,
MPaBUIIbHBIX MHOTOTPAaHHUKAX
Brruncnenue 3neMeHTOB
R bubnmoreka [JOK
52 MHOTOTPaHHUKOB: péOpa, IUaroHaiu,
https://m.edsoo.ru/6cdbecef
YTJIbI
[Tnomans 60KOBOI MOBEPXHOCTH U
. . bu6mmoreka [IOK
53 MOJIHOM TTOBEPXHOCTHU MIPSIMOI MPU3MBI,

IJI0IIaJb OCHOBAaHMM, TEOpEMA O

https://m.edsoo.ru/37d84157



https://m.edsoo.ru/8a7be683
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OOKOBOM MOBEPXHOCTH MPSAMOI IPU3MBbI

[Tnomaas 6OKOBOM MOBEPXHOCTH H
MMOBEPXHOCTH MPaBUILHON TUPAMHU/IBI,

bubnnorexa [JOK

54
TeopemMa O IJIoMmaIu OOKOBOM https://m.edsoo.ru/5603e30b
MOBEPXHOCTH YCEYEHHON MTUPAMU/TBI
55 Kontponbnas pabota no teme bubnmoreka [JOK
"MHuororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bubnmoreka [JOK
36 Honsmue 06 0bnEme https://m.edsoo.ru/7ad0020b
N bubnuorexa [JOK
>7 OOBEM mpamH LI https://m.eds00.1ru/235171b3
N bu6munoreka [IOK
58 OObEM mmHpami bt https://m.edsoo.rw/f47dfefd
" bubnmoreka [JOK
59 OOBEM mHpamH LI https://m.eds00.ru/79¢10312
" bubnmoreka [JOK
60 06
DEM TIHPAMIB! https://m.edsoo.ru/2faade3f
N bubnuorexa [JOK
61 OOBEM mpu3MEL https://m.eds00.1u/79853608
N bubnuorexa [JOK
62 0
OOBEM MPH3MbI https://m.edsoo.ru/1e053890
bubnuorexa [JOK
63 O06Be
>EM TPH3MBL https://m.edsoo.ru/482d3f51
64 KontponsHast pabora o Teme "OObEMBI bubnuoteka [IOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpEHME, 0000IIEHNE bu6mmoreka [IOK



https://m.edsoo.ru/5603e30b
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cucrematusauus 3Hanuil. [loctpoenue
CEYCHUI B MHOTOI'PAHHUKE

https://m.edsoo.ru/098bedad

[ToBTOpEeHME, 0000IIEHNE
CHCTEMAaTH3alMsA 3HaHuil. BeiuuciaeHue

66 PACCTOSIHUI: MEXAY ABYMS TOUKaMH, OT | bubnuorexa [JOK
TOYKH JI0 TIPSMOM, OT TOUKH 10 https://m.edsoo.ru/f7792ba9
MJIOCKOCTH, MKy CKPEIIMBAIOIIIUMHUCS
MPSIMBIMU
bu6mmoreka [IOK
67 Wrorosas koHTposibHAsA paboTa 1 hitps://m.eds0o.rw/b9146bc0
[ToBTopenue, 0600IICHNE
cUcTeMaTH3alus 3HaHui. Beaucinenue
68 YIJIOB: MEXKIY CKPEIIUBAIOITUMUCS | bubnmoreka [JOK

MIPAMBIMU, MCIKAY HpHMOfI n
IJIOCKOCTBIO, AIBYT'PAHHBIX YTJIOB, YIJIOB
MECKAY MJIOCKOCTAMU

https://m.edso00.ru/56765¢8b

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68
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11 KVIACC

KoimnuecTBo yacos i DJIeKTPOHHbIE
ara
Kounrtpoa | IlpakTuu uugposkie
Nen/m | Tema ypoka usyye
Bcero bHBIE ecKHe st o0pa3oBaTtejibHbIE
padoThI padoThI pecypchl
Cdepa u map: meHTp, paanyc,

1 HaMETP; TUIOMIAAb IIOBEPXHOCTH 1 bubmmorexa [JOK
A P> tan p https://m.edso0.ru/0341bc2b
cdepbl
Bsaumnoe pacnonoxenue chepst u

bubnnorexa [JOK
2 IUIOCKOCTH; KacaTeabHas INIOCKOCTh K 1
https://m.edsoo.ru/bed12a43
chepe; miomaas chepsl

3 H3o6paxenue chepsl, mapa Ha | bubnmoreka [JOK
miockocT. CeyeHus 1apa https://m.edsoo.ru/bc15f72
unuuapudeckast MOBEPXHOCTbD,

4 o0pa3yromne HUINHIPUIECKON | bubnnorexa [JOK
MMOBEPXHOCTH, OCh IIMJIMHIAPUIECKON https://m.edso00.ru/6054b8c1
MOBEPXHOCTHU
[ununap: ocHOBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromas u OCh; | bubnmoreka [JOK
[UIoIIaab OOKOBOU M HOJHOM https://m.edsoo.ru/188{6216
MOBEPXHOCTH
N306paxkenne nunuHapa Ha

6 riockocTH. Pa3BépTka numuuapa. | bubnmoreka [JOK

CeueHust HUIMHIPA (MTTOCKOCTBIO,
napauieIbHON W

https://m.edsoo.ru/016e25¢eb
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NEePIEeHIUKYISIPHON OCH LIMJIMHAPA)

KoHnueckasi moBepXHOCTb,
o0pa3yoline KOHUYeCKOn

bubnnorexa [JOK

7
MMOBEPXHOCTH, OCh U BEPLINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOM IMOBEPXHOCTH
Konyc: ocHOBaHUe U BeplINHA,

8 00pa3syrolas 1 OCh; IJIOIIAIb OOKOBOM bubmorexa [IOK

pasy le ’ ta https://m.edsoo.ru/897dd3b2
U TIOJTHOW TTOBEPXHOCTH
VYceu€HHblil KOHYC: 00pa3yroIme u
9 BBICOTA; OCHOBaIZI/IH u goxz};aﬂ bubmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakenne KoHyca Ha MIOCKOCTH.
Pa3zBéprka konyca. CeueHus KoHyca
10 (TUTOCKOCTHI0, TMapajuIeIbHON bubmorexa [IOK
> 1P https://m.edsoo.ru/Obde1be8
OCHOBAHHUIO, U TIIOCKOCTHIO,
MPOXOJIAIICH Yepe3 BEPIINUHY)

1 KomOunamus ten BpamieHus u bubnmnoreka [JOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIIMCaHHBIN OKOJIO

12 cdepsr; chepa, BOUCaHHAS B bubamorexa LHOK

P, cOepa, https://m.eds00.ru/0b136158
MHOTOTPaHHHK WA B TEJIO BPALCHUS
13 [Tonsitre 06 06bEMe. OCHOBHBIE bubmmoreka [JOK
CBOMCTBa 0OBEMOB TEIl https://m.edsoo.ru/26a03fb7
N bubmuorexa [JOK
14 O0BéM muIMHAPA, KOHyCa
t P y https://m.edsoo.ru/5513d87b
15 O0béM 1mapa u mIomaab chepol bubnmnoreka [JOK
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https://m.edsoo.ru/d189bde2

[TomoOHBIE TENa B IPOCTPAHCTBRE.
CooTHOLIEHUS MCXKAY IUIoIaasiMu

bubnuorexa [JOK

16
MOBEPXHOCTEH, 00bEMaMU 10 T00HBIX https://m.edsoo.ru/810cfleb
TeN
17 KonTponbHas padora no tTemam "Tena bubnuoreka [IOK
BpamieHus" u "Oobembl Ten" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha miiockocTu u B bubnmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/Scaefc1b
19 CI10’)keHHe ¥ BBIYMTAaHUE BEKTOPOB bubmorexa HOK
P https://m.edsoo.ru/23f4f089
20 YMHOKEHUE BEKTOPa HA YUCJIIO bubmmorexa [JOK
p https://m.edsoo.ru/dee379¢eb
Pa3znoxxenne BekTopa 1o TpéM
21 HEKOMIUIaHApHbIM BekTopaM. [IpaBuio bubmmorexa [TOK
P pam. 1’p https://m.edsoo.ru/a28fd74¢
napajuienenumneaa
Pemenue 3anay, cBSI3aHHBIX C
22 MIPUMEHEHUEM MpaBuJl AEHCTBUH C bubmorexa HOK
P P A https://m.edsoo.ru/5a827900
BEKTOpaMHU
” KoopanHaTHO-BEKTOPHBII METO TPU bubnmoreka [JOK
pEIIEHNH T€OMETPUUECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[TpsimoyronbHAas cUCTEMa KOOPAUHAT B
24 1} pOCT }EllHCTBe Koopaunatsi BpeKTO a bubmorexa [IOK
pocIp _ ' pA pa. https://m.edsoo0.ru/48db7058
[Tpocreiimue 3agaun B KOOpAUHATaX
)5 VYron mexay BekTopamu. CKaasipHOE bubnmnoreka [JOK

IMPONU3BCACHUC BEKTOPOB

https://m.edsoo.ru/725¢effc4
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https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
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%6 Brrunciienue yrioB Mexay nNpsiMbIMU bubnmnorexka [JOK
U [JIOCKOCTAMU https://m.edsoo.ru/8efbe78e
KoHTponbHas pabora 1o Teme
27 "BekTopbl U KOOpAMHATHI B bubmorexa [IOK
P " PA https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEHME, 0000IICHUE 1
73 cucreMartusanus 3HaHuil. OCHOBHbIE bubnmoreka [JOK
burypsl, GpakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAaHUMETPUH
[ToBTOpEHHE, 0000IICHUE U
29 cucreMartusanus 3HaHuil. OCHOBHbIE bubnmoreka [JOK
burypsl, GpaxTel, TEOPEMBbI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPHH
[ToBTOpEHME, 0000IICHUE U
30 cHUcTeMaTH3allus 3HaHUH. 3a1auu bubmorexa [IOK
" e https://m.edsoo.ru/7491efe0
MJIAHUMETPUHU ¥ METOJIbI KX PEIICHHS
[ToBTOpEeHue, 0600IIeHNE U
31 cucTeMaTH3alya 3HaHUH. 3agaun buGnnorexa LIOK
) https://m.edsoo.ru/4dffda97
TUTAHUMETPHUH U METOJIBI UX PEIICHHUS
[ToBTOpeHue, 0600IICHNE U
1 cucreMaTtu3alus 3Hanuil. OCHOBHbBIE bubnmoreka [JOK
burypsl, GpaxTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETpUH
bubnnoreka [JOK
33 HroroBast KOHTpoJIbHAs paboTa
p p https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHue, 0600IIeHNE U bubnuoreka [JOK
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cUcTeMaTu3anus 3HaHUU

https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34
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HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJBHOM
INPOI'PAMMBbI

10 KJIACC
Kon
nposeps .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
emoro 0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o0mero oopa3oBaHus
pe3yabT
ara
7 I'eomeTpus
7.1 OnepupoBaTh NOHATHIMU: TOUKA, PAMasi, INIOCKOCTh
75 [IpuMeHATh aKCMOMBI CTEPEOMETPUU M CJIEACTBUS M3 HUX MpPHU
' pEeLICHUU TEOMETPUYECKUX 3aad
23 OnepupoBaTh NOHITUSIMU: APAJUIETBHOCTD U MEPIEHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEHN
74 KnaccudpunupoBate  B3aUMHOE  pacHoOJOKEHUE  OPSIMBIX U
' IIJIOCKOCTEMN B IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yroJy, TpaHH JIBYIPAHHOTO
7.5 yria, peOpo ABYIpaHHOTO yria, JMHEHHBIN yroi ABYIPAHHOTO YIJa,
rpajycHasi Mepa JABYIPaHHOTO yIJia
OnepupoBaTb  MOHATUSMHU:  MHOTOTPAaHHHUK,  BBIIYKJIBIA U
7.6 HEBBIITYKJIbIN MHOT'OI'PAHHUK, 3JIEMEHTHI MHOI'OTPaHHUKA,
IIpaBWJIbHBII MHOTOTPAHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJbBl MHOTOI'PDAaHHUKOB (IIMpamMu[a,
' pu3Ma, MPSMOYTOJIBHBIN Mapaiienenunea, Kyo)
KnaccudunupoBaTe MHOTOIpaHHUKH, BBIOUpas OCHOBaHUS JUIS
+3 KJIacCU(pUKALUK (BBIIYKJIbIE M HEBBIIYKJIblE MHOTOI'PAaHHUKH,
' MPaBUJIbHbIE MHOTOIPAHHUKH, TPSIMbIE W HAKJIOHHBIE IIPHU3MBI,
napajuieJICTUIIC IbI)
7.9 OnepupoBarh  MOHATUSAMH:  CEKyIIas  IUIOCKOCTh,  CEUCHHUE




MHOTI'OrpaHHUKOB

7.10

OOBSCHATh TNPHUHLIWNBI MOCTPOCHHUS CEYEHHWH MHOTOIPAaHHHKOB,

HCIIOJIB3YA METOM CJICI0B

7.11

Ctpoutb ceueHus: MHOTOTPAaHHUKOB METOIOM CJIE/IOB, BBINOJIHAThH
(BBIHOCHBIE) IIJIOCKHE YEPTEXKH W3 PUCYHKOB IPOCTBIX OOBEMHBIX

¢buryp: Buj cBepxy, COOKy, CHU3Y

7.12

Pemarsn 3alauyd Ha HaXO0XIACHHC TI'COMCTPHUUCCKUX BCIIMYHUH II0
o6pa3uaM WK aJIrOpuTMaM, IPUMCHAA H3BCCTHBLIC AHAJIUTHYCCKHC
MCTOABI IpHU PCHICHHUU CTAHAAPTHBIX MATEMAaTHYCCKUX 3aJad Ha
BBIYHMCIICHHUC paCCTOHHI/Iﬁ MCXKAY ABYyMA TOYKaMH, OT TOYKH 10
HpﬂMOI;'I, OT TOYKH OO0 IIIIOCKOCTH, MCKAY CKpPCHIMBAOIIUMMUCIA

IIpsAMBbIMHA

7.13

Pemarsn 3alauyid Ha HaXO0XIACHHC TI'COMCTPHUUCCKUX BCIIMYHUH II0
06pa3uaM WM aJIrOpuTMaM, NPpUMCHAA HM3BCCTHBIC aHAJIMTUYCCKUC
MCTOJbI IIPH PCHICHHU CTAHAAPTHBIX MATCMATH4YCCKHX 3aJlad Ha
BBIYHUCIICHUC YTJIOB MCXKAY CKPCIIHMBAOUMIMMUCA IPSAMBIMU, MCKIY

HpHMOﬁ " IIOCKOCTBIO, MCIKAY IIJIOCKOCTAMU, IBYI'PAHHBIX YTJIOB

7.14

Bbruucnare 00bEMBI U IUIOIIAAM MOBEPXHOCTEH MHOIOTPaHHUKOB
(mpu3ma, mnWpaMuza) C TPUMEHEHHEM (OPMYIN, BBIUYUCIATH
COOTHOILEHUSI MEXIYy IUIOWAaJsIMU [OBEpXHOCTEH, 00bEMaMuU

HO[[O6HBIX MHOI'OrpaHHUKOB

7.15

OnepupoBaTh MOHATUSAMU: CUMMETPUSI B IPOCTPAHCTBE, LIEHTP, OCh

U IUIOCKOCTb CUMMCTPHH, HCHTP, OCb H INNIOCKOCTH CHUMMCTPHU

burypsl

7.16

W3Bnekarb, npeoOpa3oBeIBaTh U UHTEPIPETUPOBATH HH(POPMALIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPeJICTABICHHYIO Ha

YepTekKax U pUCYHKax

7.17

[IpumensTs r€OMETPUYECKUE (dakTbI JUTS peuieHus
CTEPEOMETPUYECKUX 3a1ay, IPEANOIAraloliuX HECKOJIbKO II1aroB

pelIeHus, €ClI YCI0BHS IPUMEHEHUS 3aaHbl B IBHOM (popme

7.18

[IpuMeHATh mpocCTEHIINE IPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CHCTEMBI IIPU PEUICHUHM CTEPEOMETPUUYECKUX

3aga4




[IpuBoguT, TpHUMEPH MaTEMAaTHUUYECKUX 3aKOHOMEPHOCTEH B
7.19 MPUPOJIE U J)KU3HHU, PACIIO3HABATH IIPOSBIICHHE 3aKOHOB T€OMETPHUH B
HCKYCCTBE
[IpuMeHATh TOJNIy4EHHBIC 3HAHUS HA TMPAKTHKE: AaHAIMU3UPOBATH
pealibHbIe CUTYallMM U MPUMEHSTh U3yYCHHbIE TIOHSTHUS B IIpoliecce
MOKMCKA PElIeHUsI MaTeMaTU4ecku chHOpMYIUPOBAHHON MPOOIEMBI,
720 MOJETIMPOBaTh peajbHble CHUTyalldd Ha S3bIKE TEOMETpHH,
. HCCIEAOBaTh  MOCTPOCHHBIE  MOJETM  C  HCIOJIb30BAHHEM
F€OMETPUUYECKUX TOHATUN W TEOpeM, arrmapara aiareOpbl, pemarhb
MPAKTUYECKHUE 3a/1a4H, CBSI3aHHBIC C HAXOXKJIECHUEM IeOMETPUIECKUX
BCJIIMYUH
11 KJIACC
Kox
nposepse .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
moro o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJibTa
Ta
6 I'eomerpus
OnepupoBaTh  MOHATUSAMH:  IUJIMHAPUYECKAsT  MOBEPXHOCTb,
61 oOpazymoiue HAJTUHIAPUYCCKON MTOBEPXHOCTH, HUATUHD,
' KOHUYECKAst MMOBEPXHOCTb, oOpasyrorue KOHUYECKOU
MOBEPXHOCTH, KOHYC, cheprudeckasi TOBEPXHOCTh
6.2 PacnioznaBath Tena BpaiieHus (IUIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSICHATH CITOCOOBI OMYYEHUS TEJl BpaIlleHUs
6.4 KnaccuduiupoBars B3aUMHOE PacofioKeHHE CPEphl U MIIOCKOCTH
OnepupoBaTh  IMOHATHUSAMH: IIAPOBOM  CEIMEHT, OCHOBaHHUE
6.5 CErMEHTa, BbICOTA CErMEHTA, IIapOBOM CII0M, OCHOBAHUE IIAPOBOTO
CJI051, BBICOTA IIIAPOBOTO CJIOS, IIIAPOBOM CEKTOP
6.6 Beruucnaate 00bEMBI M IUIONIAAM TOBEPXHOCTEH TEN BpaIlCHHS,
' TEOMETPUYCCKHX TeJl C IIPUMEHEHUEM POpMYJT
6.7 OnepupoBaTh MOHSATHSIMU: MHOTOTPAHHUK, BITUCAHHBIA B cdepy U




OTIMCaHHBII OKOJIO cepsl, chepa, BOUCAHHAS B MHOTOTPAaHHHK HITH

TCJIO BpalllCHUA

6.8

BpuucisaTe COOTHOIIEHUS MEXKIY IUIOIIAASIMU ITOBEPXHOCTEU U

00BpEMaMU ITOTOOHBIX TENI

6.9

N306paxaTh wn3ydaemble (QUIypbl OT PYKH M C INPUMEHEHHEM

IIPOCTHIX YEPTEKHBIX UHCTPYMEHTOB

6.10

BbINONHATE (BBIHOCHBIE) IIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel

BpaIlCHUS

6.11

W3Bnekarb, HHTEPIPETUPOBATH U MPEOOPA3OBbIBATh WH(MOPMALIUIO
0 MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYpAX, IPEICTABICHHYIO

Ha 4epTexax U pUCyHKax

6.12

[IpumeHnATH r€OMETPUYECKHUE (baxThI JUTS peuieHus
CTEPEOMETPUYECKUX 3a1ad, IPEANOJIAraloIluX HECKOJIBKO IIaroB

peuicHus, €CJIN yCJIO0BUA NPUMCHCHUS 3a/IaHbL B SIBHOM (bopMe

6.13

OHepI/IpOBaTL IMOHATHUCM: BEKTOP B IIPOCTPAHCTBEC

6.14

BreimonHsITh [[€I>'ICTBH$[ CJIOKCHUA BCKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKCHHA BCKTOPA Ha YHUCIIO, O6’LHCHHTL, KaKHMMH CBOMCTBaMU

OHM 00J1a1ar0T

6.15

HpI/IMeHHTL IIpaBUJIO IapaJUICIICITUIICAA IIPU CII0O2KCHUHU BCKTOPOB

6.16

OnepupoBaTb  HOHATUSAMM:  JEKapTOBBI  KOOPJMHATBl B
IPOCTPAHCTBE, BEKTOpP, MOJAYJb BEKTOpa, PaBEHCTBO BEKTOPOB,
KOOpJMHAThl BEKTOpa, YroJll MEXAYy BEKTOpaMH, CKaJlsipHOE
IIPOU3BE/ICHUE BEKTOPOB, KOJUIMHEApHbIE M  KOMIUJIaHApHBIE

BCKTOPbI

6.17

HaxonuTe cymMMy BEKTOpPOB U IPOU3BEAECHHE BEKTOpA Ha YHCIIO,
yrojl MeXAy BEKTOpaMH, CKaJIIpHOE MPOU3BEICHHE, PACKIAIbIBATh

BCKTOP 110 IBYM HCKOJIJIMHCAPHBIM BCKTOpamM

6.18

BaHaBaTL IIJIOCKOCTh  YpaBHCHUEM B I[eKapTOBOﬁ CHUCTEMC

KOOpAUHAT

6.19

Pemars HpOCTGﬁIHHG ICOMCTPHUUCCKUEC 3alda4d Ha IIPUMCHCHHC

BCKTOPHO-KOOPAUHATHOTO METOda

6.20

Pemars 3a1aun Ha 1OKa3aTeIbCTBO MAaTEMATHUECKUX OTHONIICHUH U

HaxXO0XACHUC TCOMCTPUUCCKHUX BCJIHMYHUH II0 06pa3uaM U1




aIropuTMaM, IMIPUMCHAA HU3BCCTHBIC MCTOAbI IIpU PCIICHUU

CTaHAAPTHBIX MAaTCMATUYCCKUX 3a1aY

6.21

[IpuMeHATH mpoCTEHIINE NPOrPAMMHBIE CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IPU PEUICHUHM CTEPEOMETPUUYECKUX

3aaa4d

6.22

IIpuBoauTe INpHUMEpPbl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HU, PACIIO3HABATH IPOSBICHUE 3aKOHOB T'€OMETPUU

B UCKYCCTBE

6.23

IIpuMeHATh TOJydeHHBIE 3HAHUA HA IPAKTUKE: aHAJIU3UPOBATH
pealbHbIe CUTYallUH U IIPUMEHSATh U3YYEHHBIC ITOHATHUSA B IIpOLIEcce
MIOVCKA PEUICHUs MAaTeMaTH4YeCKu C(HOPMYITHPOBAHHON MPOOIIEMBI,
MOJECIINPOBAaTh pEAIbHBIE CHTyallMd Ha A3BIKE I'€OMETPUH,
UCCIIEJ0BATh  IIOCTPOEHHBIE  MOJEIM C  HCIIOJIB30BAHUEM
reOMETPUYECKUX IMOHATUH M TeopeM, ammapara aiaredpsl, periarh
IIPaKTUYECKHE 3a/1a4y, CBS3aHHBIE c HAaXO0/JICHUEM

TCOMCTPUYCCKHX BCIMUYUH




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Ko

IIpoBepsieMblii 3JIEeMEeHT COIePKAHUSA

I'eomeTpus

7.1

OcHoBHbIE TIOHATHUA CTepeoMeTpuu. Touka, TMpsMas, IIOCKOCTbD,
npoctpancTBo.  [loHatme 00 ~ aKCHOMAaTHYEeCKOM  MOCTPOCHHH

CTCPCOMETPUU: aAKCHUOMBI CTCPCOMCTPHUH U CICACTBUA U3 HUX

7.2

B3aumHOe pacrnonoxkeHue NpsMBIX B HPOCTPAHCTBE: IEpeceKaroluecs,
napajuieNIbHbIe U CKpeIuBaromuecs npsMeie. [lapamnensHocTh MpsIMBIX U
IUIOCKOCTEH B NPOCTPAHCTBE: MapaulelIbHBIC IMPSIMbIE B IPOCTPAHCTBE,
MApaAIIENBHOCT TPEX MPSAMBIX, MAPAIUICIBHOCTh MPSIMON U TIOCKOCTH.
VYrasl ¢ COHampaBiICHHBIMM CTOPOHAMM, YIrojd MEXIy MpsMbIMH B
npocrpaHcTse. [lapanienbHOCTh MIIOCKOCTEH: MapaieldbHble IIOCKOCTH,
CBOICTBa MapaJuIeNIbHBIX IUIOCKOCTed. [Ipocreiimme mpocTpaHCTBEHHBIE
¢burypel Ha IUIOCKOCTH: TeTpa’ap, KyO, mapajuieslenunen, MOCTPOCHHE

CeueHnN

7.3

IlepneHIUKYIApHOCTh NPAMOM M IUIOCKOCTH: NEPIEHIUKYJISAPHBIC
IIPsIMBIE B IIPOCTPAHCTBE, MPSMBbIE ITAPAUICIIBHBIE U IEPIEHIUKYIISIPHBIEC K
IUIOCKOCTH, TIPU3HAK NEPIEHIUKYJIIPHOCTU IPSAMOM M  IUIOCKOCTH,
TeopeMa O NpsAMOM MNEPHEHAUKYISAPHOW  IUIOCKOCTH. YTIJbl B
IIPOCTPAHCTBE: YroJl MEXIy NPSAMON M IIOCKOCTBIO, JIBYI'PAaHHBIM yroul,
JIMHEHHBIM YroJl JBYTPaHHOro yria. llepneHaukynsp ¥ HaKJIOHHBIE:
paccTosHuE OT TOYKHM [0 IUIOCKOCTH, DPACCTOSHUE OT MpsSMOM 10
IUIOCKOCTH, TPOEKIHs (UTypbl Ha IUIOCKOCTh. llepmeHauKyIspHOCTD
IIJIOCKOCTEN: NPU3HAK NEPHEHAMKYJIAPHOCTH ABYX IUIOCKOCTEH. Teopema

0 TPEX NMEPHEHAUKYIIIpax

7.4

ITonsTue MHOI'OrpaHHUKa, OCHOBHBIC 9JICMCHTBI ~ MHOI'OrpaHHHUKA,

BBIITYKJIBIC W HEBBIITYKJIBIC MHOTI'OI'DAHHHUKH, pa3BépTKa MHOI'OI'paHHHKaA.




IIpu3ma: n-yrosbHas mpusMma, I'paHd M OCHOBAaHHUs IPU3MBI, NIpsMas U
HaKJIOHHas TNpuU3Mbl, OOKOBas M TIOJHAas IOBEPXHOCTb HPU3MBI.
[Tapannenenunesn, MpsAMOYTOJIBbHBIA NapauIeICNMIE] U €ro CBOMCTBA.
Ilupamupa: n-yronbHas nHpamMuaa, I'PaHW W OCHOBAaHUE ITUPAMHUJBL,
OOKOBasi M TOJHAS TOBEPXHOCTh NMUPAMUJBI, MPaBWIbHAS U yCEeUEHHAs
nupaMuja.  OJIEeMEHThl  Hpu3Mbl W nupamuasl.  IIpaBunbHble
MHOTI'OTPAaHHUKH: IIOHATHE IPABWIBHOIO MHOIOI'DAHHMKA, IPAaBHJIbHAS
IIpU3Ma U IpaBUJIbHAS NHpPaMUA, IPABWIbHAS TPEYTOJbHas MUpaMUIa U
OpaBUIbHBIN  TeTpasap, KyO. IlpencraBnenne o0 — IpaBUIIBHBIX
MHOTOTpaHHHMKaX: OKTa3p, JOJAEKa3Ap U uKocasapyrue CeueHus Npu3Msl

" ITUpaMHU bl

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMETPUA OTHOCUTCIIbHO TOYKHU, HpHMOI;'I,
IUIOCKOCTH. DJEMEHTHI CUMMCTPUU B IMHUpaMUJaXx, IMapajUICIICTIMIICIAX,

IIpaBUJIbHBIX MHOTI'OI'PaAHHHUKAX

7.6

Bbruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pEéOpa, IUaroHalu, YIJIbI.
[Inomans OOKOBOM TOBEPXHOCTHM M TOJHOW IOBEPXHOCTU MPSMOM
IIPU3MBI, MJIOLIA]Ib OCHOBAHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSAMON
npusMel. [Tnomans G0KkOBOM MOBEPXHOCTU M MOBEPXHOCTU MPAaBUIBLHOU
UpaMU/Ibl, TeopeMa O IUIOIAAM yceu€HHOW mnupamuzabl. [loHsTHe 00

o0béme. OOBEM MTUPAMUIBI, TPU3MBI

7.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIICHHUS MEXAY IUIOMIAASIMU

MTOBEPXHOCTEH, 00bEMaMH MMOTIOOHBIX TEIl

11 KITACC

Kox

IIpoBepsieMblii 3JIeMeHT copepPKAHUS

I'eomerpus

6.1

Hunuuapudeckass  MOBEPXHOCTh,  OOpa3ymolIue  HUIUHAPUYECKOU
MOBEPXHOCTH, OCh LUIMHAPUIECKON MOBepXHOCTU. Lunuuap: ocHoBaHMs
u OOKOBas IMOBEPXHOCTh, OOpa3yrolias W OCh, IUIONIAJh OOKOBOH U

MOJIHOM IMOBCPXHOCTHU

6.2

Konnueckas IOBCPXHOCTD, 06pa3y10ume KOHHYECKOM IIOBCPXHOCTHU, OCb

M BCpIIMHA KOHHYECKOM IMOBCPXHOCTH. KOHYCI OCHOBAHMC M BCpIIHHA,




oOpasyromass ¥ OChb, IUIOMAAb OOKOBOW M TIOJHON MOBEPXHOCTH.
VYceu€HHBI KOHYC: 00pa3ylole ¥ BbICOTa, OCHOBaHHS W OOKOBas

IOBCPXHOCTD

6.3

Cdepa u map: HeHTp, paauyc, IuaMeTp, IUIoalb MOBEPXHOCTU COEPHI.
BsanmHuoe pacrionoxeHue cdepsl U IUIOCKOCTH, KacaTelnbHas IIOCKOCTh

K cdepe, miomanb chepsl

6.4

N300paxkenue Ten BpallleHUs Ha IUIOCKOCTU. Pa3BépTka uuauHApa U

KOHyca

6.5

KomOuHanuu Ten BpalleHuss M MHOIOIPAaHHMKOB. MHOIOIpaHHUK,
OTIMCaHHBIN O0KOJIO cepsl, cepa, BIHCaHHAS B MHOTOTPAaHHHK, UJIH TEJIO

BpalliCHUA

6.6

[Tonstne 06 o0béme. OcHOBHBIC cBoiicTBa 00BEMOB Ten. Teopema 00
00BEME MPSMOYTOJIBHOTO MapajuieNenunena u cienctsus u3 ne€. O0bEmM

WIMHIPA, KoHyca. O0BEM 11apa ¥ miomaab chepsl

6.7

HOI[O6HBIC TCJIa B IIPOCTPAHCTBC. CooTHo1IeHHUSA MCXKAY IUIoMaaaMu

MOBEPXHOCTEH, 00bEMaMU MTOT0OHBIX TEI

6.8

Ceuenust nwiMHIpa (MapasielbHO U MEPHEHAUKYISIPHO OCH), CEYCHHS
KOHyca (mapaielbHOEe OCHOBAaHHUIO U MPOXOMAIIEE Uepe3 BEPIINHY),

CeYeHHUs 1apa

6.9

Bektop Ha muockoct u B npocTpaHcTBe. CJI0XKEHHME M BBIYMTAHUE
BEKTOPOB. Y MHOKEHHUE BEKTOpa HA 4YUCIO0. Pa3iioxkeHue BEKTopa 1o Tpém
HEKOMIUTaHAapHbIM BekTopaM. IIpaBuio mapamnenenunena. Pemenue

3a/la4, CBsA3aHHbIX C IIPUMCHCHHUCM IIpaBUJI HeﬁCTBHﬁ C BCKTOpaMH

6.10

[IpssmoyronbpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauuaTsl
BekTopa. IIpocTeiimne 3agaun B KOOpAMHATAX. YTOJI MEXIY BEKTOPaMHU.
CkansipHOE€ TpOU3BEJIEHUE BEKTOPOB. BbluMClieHHE YIVIOB MEXIY
OPSAMBIMM M IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIA METOX IpHU

PCIICHNU I'COMCTPHUICCKUX 3a1a4




HPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUA
K PE3YJbTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHOM MPOI'PAMMBI CPEJHEI'O OBIIETO
OBPA3OBAHUA

Kon
nposepst
€MOoro
TpedoBa
HUSA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
O0CBOEHHUS OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHEero
0o01ero oopazoBaHus

Brnanenue meronamu 10Ka3aTenbCTB, AITOPUTMAMH PELICHUS 32134,
yMeHue (popMyIUpoBaTh U ONIEPUPOBATH MOHATHSIMH: OIPEICICHUE,
aKcHoMa, Teopema, CIIeICTBUE, CBOMCTBO, PU3HAK, JOKA3aTEIbCTBO,
paBHOCWIIbHBIC  (OPMYJIMPOBKH;  TPUMEHITh WX,  yMCHHUE
dbopMyIpoBaTh 00paTHOE ¥ TIPOTHBOIIOJIOKHOE YTBEPIKICHHE,
NPUBOAUTH TPUMEPbl W KOHTPIPUMEPBI, HCIOJIb30BATH METO]]
MaTeMaTHIeCKOH WHIYKIIHH, MIPOBOHTH JIOKa3aTeTbHBIC
paccyXJIeHHs TpH PEUICHUH 3a7ad, OICHUBATh JIOTUYECKYIO
MPABIWIBHOCTh PACCYXICHHI, yYMECHHE OICPUPOBATH TOHATHUSIMU:
MHOYECTBO, ITOJIMHOKECTBO, ONEPAIlUM HAJl MHOXKECTBAMHU; YMEHHUE
HCIIOJIb30BaTh TEOPETUKO-MHOKCCTBCHHBIN ammapar i OMHCAHUS
pealbHBIX TPOLECCOB W SIBJICHUH M NpPH PEIICHHH 331ad, B TOM
quclie W3 JPYrHuX YYeOHBIX NPEIMETOB;, YMEHHE OICPUPOBATH
MOHATUAMH: Tpad, CBA3HBIM Tpad, gepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh W OIHUCHIBaTh Tpadbl Pa3THYHBIMH

CHOCO6aMI/I; HCIIOJIB30BAaTh I‘pa(bbl IIpHu pCIICHUH 3a1a4

YMeHue onepupoBarh IMOHATUSAMU: HATYPaJIbHOE YHCIO, LEIO0E
YHCJIO, CTENEHb C LEJNbIM I[I0Ka3aTejleM, KOpeHb HaTypajJbHOU
CTENIEHH, CTENEHb C PpAlUOHAIBHBIM II0KA3aTeJIeM, CTEHNEHb C
JeWCTBUTENLHBIM MTOKa3aTesIeM, JOrapiugm duciia, CHHYC, KOCHHYC U
TaHI'€HC IIPOU3BOJIBHOTO YHCIIA, OCTATOK 110 MOJYJIIO, PAlMOHAIBHOE
YKCJI0, UPPALMOHAIBHOE YUCII0, MHOXKECTBA HATypalbHbBIX, LENbIX,
palMOHAIbHBIX, JACHCTBUTENBHBIX YHCEI; YMEHHME MCIIOIb30BaTh

IIPpHU3HAKU JACJIIMMOCTH, HanMEHBITHHA O6IIII/H>'I JACIINTEIIb n




HauMeHbllee o0Ilee KpaTHoe, alropuT™M EBkiuga mpu penieHuu
3aJa4; 3HAKOMCTBO C pa3JIMYHBIMU TO3MLUOHHBIMU CHUCTEMaMH
CUMCIIEHUS; YMEHHE BBINOJHATh BBIYMCICHME 3HAYEHUH W
npeoOpa3oBaHusl BBIPAKEHUH CO CTelneHsMU U Jorapudmamuy,
npeoOpa3oBaHusl JIPOOHO-PAIIMOHAIBHBIX  BBIPAKCHHUN; yMEHHE
OIEPUPOBATH TMOHATUSMH: TOCIEIOBATEIBHOCTD, apHPMeTHIECKas
IpOrpeccus, TeOMETpHUecKas POTrpeccHsi, 0ECKOHEYHO yObIBatoIIast
reoMeTpuuecKas IpOrpeccusi; yMEHUe 3aJaBaThb
[I0CJIeIOBATENbHOCTH, B TOM YHCIE C TOMOLIbI PEKYPPEHTHBIX
dbopMys; yMEHHE ONEpPUPOBATH MOHATHSAMHU: KOMILIEKCHOE YHUCIIO,
CONPSDKEHHBIE  KOMIUIEKCHBIE — 4YMCla, MOAYJIb M apryMEHT
KOMIUIEKCHOTO 4Yucia, (opMa 3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpUrOHOMETpUUECcKast U aireOpandeckas); yMeTb
MPOU3BOIUTH  apU(PMETHUYECKHE JCHCTBUS C  KOMIUICKCHBIMHU
YlyCllaMU; IPUBOJUTH IPUMEPHI HCHOIb30BAaHUS KOMIUIEKCHBIX
qucesl; ONEpUpOBaTh MOHATUSAMHU: MaTpuua 2x2 u  3x3,

ONpCACIINTCIIb MaTPUILIbI, FGOMeTpI/IquKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue OIICPUPOBATDH IIOHATUAMMU: pauroOHaJIbHBIC,
HppaluOHAJIBHBIC, MOKAa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(i)MI/I‘-ICCKI/Ie,
TPUTOHOMCTPHUYCCKUC YPABHCHUSA W HCEPABCHCTBA, HUX CHUCTCMBbI,
YMCHHUC ONCPUPOBATE MOHATUAMH: TOXACCTBO, TOXICCTBCHHOC
npeo6pa30BaHHe, YpaBHCHHEC, HCPAaBCHCTBO, CUCTEMaA ypaBHCHI/Iﬁ n
HCPAaBCHCTB, PaBHOCHUJIBHOCTb ypaBHeHI/If/'I, HCPABCHCTB U CHUCTCM;
YMCHHEC pCIIaTh YpPABHCHUA, HCPABCHCTBA WU CHUCTEMbBI C IMOMOIIBIO
Pa3JINIHBIX HpI/IéMOB; peuiaTh YpaBHCHUSA, HCPABCHCTBA U CUCTCMEI C
napamMeTpomM,; NpUMCHATL YPAaBHCHHS, HCPABCHCTBA, UX CUCTEMBbI JJIs1
peliCHUAd MATCMATHYCCKUX 3a4a4 W 3aJa4 U3 pa3jIMUHbIX obOnacrei

HAayKH U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh NOHATUAMU: (YHKIUS, YETHOCTh (PYHKIIHH,
NEPUOJUYHOCTD byHKIMH, OTrpaHUYEHHOCTh byHKIUH,
MOHOTOHHOCTh (YHKIIMH, SKCTpeMyM (YHKIWH, HauOoIbliee H
HaMMEHbIIee 3HaueHUS (YHKIMHM Ha TPOMEXKYTKE, HEIMpepbIBHAS
GbyHKIUS, acUMOTOTH rpaduka (yHKUWU, TepBas W BTOpas

Npou3BOIHAS (YHKIHUH, TEOMETPUYECKHH M (DU3MUYECKHI CMBICTT




MPOU3BOJIHOM, TEPBOOOpa3Has, ONpPENeNEHHBI HHTErpall; yMEHHUe
HaXOJUTh AaCUMNTOTHl rpaduka (YHKIMHU; YMEHUE BBIYMCIATDH
IIPOU3BOJHBIE CYMMBI, IPOU3BEACHHS, YAaCTHOTO U KOMIIO3MLIMH
(GyHKUMH, HAXOJUTh ypaBHEHHE KacaTeJIbHOU K rpaduky (QyHKIUY;
YMEHHE HaXOAWUTh MPOU3BOAHBIC FIEMEHTAPHBIX (YHKIUMN; yMEHHUE
UCIOJIb30BaTh  MPOU3BOJHYIO ISl  UCCIIEJOBAaHMUSI  (PYHKIIMIA,
HAXOJUTh HANOOJBIINE U HANMEHBIIINE 3HAYCHUS! QYHKIUH; CTPOUTH
rpaduxu MHOT'OYJIEHOB C HCII0JIb30BAHUEM anmnapara
MaTEMaTUYECKOrO  aHajuu3a; [PUMEHATh  IPOU3BOIHYIO  JUIA
HaxXO0XICHHs HAWIy4dllero PEIIECHUs B IPUKIAJHBIX, B TOM YHUCIIE
COL[MAJIbHO-)KOHOMMUYECKUX M (U3UYECKUX 3ajayax; HaXOIUTh
wiomaan U o0bEMBI (GUIy C IMOMOLIbIO HMHTErpaja; HpPUBOAUTH
IIPUMEPbl  MAaTEMAaTHYECKOTO  MOJEIMPOBAHUSA €  IOMOILBIO

muddepeHInaIbHbIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATUAMU: Tpaduk (QYHKIMH, oOpaTHas
byHKIHS, KOMITIO3ULIUS byHKIUH, JIMHEWHAS byHKIMS,
KBaJipaTU4Hass (YHKIUSA, pandoHAIbHAs (YHKIWSA, CTCIICHHAS
byHKIHS, TPUTOHOMETPHUCCKHE byHKIMY, oOpaTHbIe
TPUTOHOMETPHUYCCKHE byHKIUH, [oKa3aTellbHas u
norapupmuueckas GyHKIUN; YMEHUE CTPOUTH I'PadUKU M3YYCHHBIX
(GYHKIUH, BBITONHITH TmpeoOpa3oBaHusi TpaduKOB  (PYHKIIHIA,
WCIIOJIB30BaTh TPAQUKH ISl M3YYCHHUS MPOIIECCOB M 3aBHCUMOCTEH,
IpU PEHICHUH 33a4 U3 JPYruX Y4eOHBIX NPEIMETOB W 3a1ad u3
peanbHON KHM3HH, BBIpaXaTh (opMylaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMU; WCIOJH30BaTh CBOWCTBA W TpaduKku (QYHKIHHA IS
pellicHHsI ypaBHEHWI, HEPaBEHCTB M 3aJad C IapaMeTpamu;
n300paxkaTh HAa KOOPIWHATHOW IUIOCKOCTH MHOXECTBA PEHICHHIA

ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBbBIE 33/]a4ul pa3HbIX TUIOB (B TOM YHCIIE HA
MPOLEHTh, OJM W YacTH, Ha JBUXKEHHE, paboOTy, CTOMMOCTb
TOBApOB U yCIYT, HAJIOTH, 33J]a4ul U3 00JIaCTH YIPABICHUS JTUUYHBIMHU
U ceMeiHBbIMU (PMHAHCAMU); COCTAaBJIATh BBIPAKEHUS, YPaBHEHUS,
HEPABEHCTBA M HUX CHUCTEMBI IO YCJIOBHUIO 3a1ayM, MCCIIEL0BATh

IMOJIYYCHHOC PECIICHHUC u OLCHUBATDH HpaBZ[OHOILO6HOCTI)




pe3yIbTaTOB; YMEHHE MOJICIUPOBATHh PEATbHBIC CUTYaIlMU Ha SI3BIKE
MaTEeMaTHKH; COCTABIISITh BBIPAXEHUS, YPABHEHHUsS, HEPABEHCTBA U
WX CHUCTeMBbl IO YCJIOBHUIO 3aJa4yM, HCCIEAOBAaTh IOCTPOCHHBIE
MOJIETI C HCIOJIb30BaHUEM afmapara anreOpbl, HHTEPIPETUPOBATH

ITOJIyYEHHBIN pe3ysbTar

YMeHue onepupoBaTh MOHATHSAMM: CpelHee apU(pMeTHYecKoe,
MeauaHa, HauOoJjblllee U HaUMEHbLEe 3HA4YEHUs, pa3Mmax,
JMCIIepCUs, CTaHIapTHOE OTKJIOHEHHE YHUCIOBOro Habopa; yMeHue
U3BIIEKaTh, MHTEPIPETUPOBATh HMH(OPMAINIO, MPEICTABICHHYIO B
TabIuIax, Ha JAMarpammax, rpa@ukax, OTpPaKalollyl0 CBOWCTBa
peanbHBIX TPOLECCOB W SIBICHHM; IMPEICTABIATh MHPOPMALUIO C
NOMOIII0 TalOJMIl M JUarpaMM; HCCIel0oBaTh CTaTUCTHYECKUE
JTaHHbIE, B TOM YHCIIE C MPUMEHEHHEM TIpapUuecKuX METOIOB H
JIEKTPOHHBIX CPEACTB; TIpadUuecKud HCCIe0BaTb COBMECTHBIE
HAOJIOACHUSI C TIOMOINBIO JUAarpaMM pacCeMBaHUS M JIMHEHHOMN

perpeccun

YMeHue onepupoBaTh NOHATUSAMM: CIy4YalHBIA OIBIT U CIydyalHOE
COOBITHE, BEPOSITHOCTH CIYyYailHOTO COOBITHS; YMEHHE BBIYHCIISTH
BEPOSITHOCTH C MCIIO0JIb30BaHUEM I'pahuueCKUX METO/I0B; IPUMEHSThH
(bopMyJIBl  CIIOKEHHSI M YMHOXEHHS BEpOSATHOCTEH, (opMymy
IIOJTHOM BEpOATHOCTH, (hopMyiy bepHymim, koMOMHATOpHBIE (PAKTHI
1 (hOpMYJIBI; OIICHHBATH BEPOSTHOCTH PEANBHBIX COOBITHH; yMEHHUE
OIIEpUPOBATh MOHATUAMU: CilydailHas BEIMYMHA, paclpelelieHue
BEPOSITHOCTEM,  MAaTeMaTM4eCKOoe  OXHUAAHUE, JHUCIEepCUs |
CTaHJApTHOE OTKJIOHEHUE CIIy4allHOW BEIWYUHBL, (DYHKLHUH
pacupeneneHus M IUIOTHOCTM PaBHOMEPHOIO, IIOKA3aTEIbHOIO H
HOPMaJIbHOTO PACHpPENEICHHUM; YMEHHME HCIOJIb30BaTh CBOWCTBA
M3Y4YEHHBIX pAaCIpEACIICHUM Uil pelleHus 3aaad; 3HAKOMCTBO C
MNOHATUSAMM: 3aKOH OOJBIIMX YHCET, METOJbl BbIOOPOUHBIX
HCCIEA0BAHUM; YMEHHE IIPUBOAUTH NPUMEPHI IIPOSIBICHUS 3aKOHA
OOJIBLIMX YUCEI B IPUPOAHBIX U OOIIECTBEHHBIX SIBICHUIX; YMEHHE
ONEpUPOBATh IIOHATUSAMM: COYETAHUE, I[IEPECTAHOBKA, YHCIIO
COYeTaHuil, YHUCIO IepecTaHoBOK; OuHOM HploTOHA; ymeHue

MPUMEHITh KOMOMHATOPHBIE (DAKThl U PACCYXKACHUS ISl PELICHUS




3aaa4;, OUCHHBATL BCPOATHOCTU PCAIbHBIX CO6BITHfI; COCTaBJIATH
BCPOATHOCTHYIO MOACIIbL W  HUHTCPHPECTUPOBATH HOJ'IyLIeHHHﬁ

pe3ybTat

YMeHue onepupoBarh MOHATUSAMHU: TOYKa, NpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA Yyria, IUIOCKUH Yroil,
JNBYTPAaHHBIN yroji, TPEXIPAaHHbBINA yroj, CKPEIIUBAKOIIKUECS MPSIMbIE,
MapajuieJIbHOCTh U MEPHEeHIUKYIIPHOCTh NPSMBIX M IUIOCKOCTEH,
yroa MEXIy NPSAMBIMU, YIoJl MEXAY HPSMOM U IJIOCKOCTBIO, YIroJl
MEXJy IUIOCKOCTSIMH, PpAacCTOSIHUE OT TOYKM JI0 IUIOCKOCTH,
paccTosiHuE MEXAy HpPSIMBIMHU, PACCTOSIHUE MEXIY IIOCKOCTIMU;
YMEHHUE HCII0JIb30BATh IPU PELIEHUU 337ad H3y4yeHHbIE (DaKThl U
TEOpeMbl ITUIAHMMETPHH;,; yYMEHHE OLIEHHWBAaTh pa3Mepbl OOBEKTOB
OKPY)KAIOIIEr0 MHUpa; CTPOUTh MaTEeMaTHYECKUE MOJEIH C
MIOMOIIBKD TF€OMETPUYECKUX TOHATUH U  BEIMYMH, pELIaTh

CBA3AaHHBLIC C HUMH IIPAKTHYCCKHC 3a/la1u
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAs (GUTypsl, 00BEM
¢burypel, MHOIOIpaHHMK, NPABUJIbHBI MHOTIOIPDaHHMK, CEUCHHE
MHOTOTpaHHHKa, Ky0, ITapajuieNienuIie, mpu3Ma, nupamua, Gurypa
U TIOBEPXHOCTh BpallleHus, IMIMHIpP, KOHYC, ap, cdepa, MmiIomais
ceprl, TIOMAAb TOBEPXHOCTH MUPAMUABI, MPHU3MBI, KOHYCa,
WIMHApa, O00bEM Ky0a, MpsIMOYroJbHOIO Mapajiesienunesa,
ApaMUJbl, MpPU3MBl, LWIAHIpPA, KOHYyCa, Iapa, pa3BEPTKa
IIOBEPXHOCTHU, CEYCHUs KOHYCa U LIWIMHJPA, IIapaJIIC/IbHbIE OCU UIIU
OCHOBAaHHIO, CEYCHHME IIapa, IIOCKOCTh, Kacaromasics chepsl,
LMIUHAPA, KOHYCAa; YMEHHE CTPOUTH CEUYCHHE MHOIOIPAHHUKA,
n300pakaTh MHOTOTPAaHHHMKH, (PUTYpHI W MOBEPXHOCTH BpAICHUS,
UX CEYECHHUSA, B TOM YHUCIE C IMOMOLIBIO DJIEKTPOHHBIX CPEACTB;
YMEHHE  INPUMEHSITh  CBOMCTBA  IE€OMETPUYECKUX  (uryp,
CaMOCTOSITENIEHO (POPMYJIMPOBATh OIpENEIEHUs] U3ydaeMbIX (Guryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAaX M IPU3HAKAX I'€OMETPUYECKHUX
¢uryp, o00OCHOBBIBATh HWJIM OINPOBEPraTb HMX; yMEHHE MPOBOJUTH
Kkinaccuukanuioo (QUTYp TO pPa3IMYHBIM TPU3HAKAM, BBITOJIHSTH

HGO6XOI[I/IMBIG JAOINIOJITHUTCIIbHBIC IIOCTPOCHHUA
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YMeHue OIICPUPOBATL IOHATUAMU: ABHIKCHUC B IIPOCTPAHCTBC,




napajuleNibHbI  MEepeHoC, CUMMETpUs Ha IUIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT, Mpeodpa3oBaHUE MOA0OMS, TOJOO0HBIE
Gburypsl; yMeHHe paclio3HaBaTh paBHbBIE U MOJ00HBIE (PUTYPHI, B TOM
yucie B MPUPOJE, UCKYCCTBE, AaAPXUTEKTypE; HCIIOJIb30BaTh
T€OMETPUUYECKHE OTHOUIECHUS TMPU PEIICHUH 3a]a4; HaXOJUTh
reOMETPUYECKUE BEIMYMHBI (UIMHA, YToJl, IUIOMIAaJh, 00BEM) MpHU
pelleHnr 3aa4 W3 JPYruX Y4eOHBIX IMPEIMETOB M W3 PEabHOM
KU3HH; YMEHHUE BBIYHCIATH T€OMETPUUYECKHUE BEJIIMYMHBI (JJIMHA,
yroy, TIIIOMAaas, OOBEM, IUIOMAAb MOBEPXHOCTH), HCIONIb3YS
U3y4YeHHble (OpPMYIBI W METOAbl, B TOM YHCIE: IUIOIAIb
MMOBEPXHOCTU MUPAMUJIbI, MPHU3MBbI, KOHYCa, LWIMHIPA, IUIOIAb
cdepsbl; 00bEM KyOa, MPSIMOYTOJILHOTO MapajuieienuIieaa, TUpaMuIbl,
MPU3MbI, HWIMHJpA, KOHYCa, 111apa; YMEHUE HAXOJUTh OTHOIIECHUE

00bEMOB TIOTOOHBIX (HUTYp
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YMeHue OIICpHUPOBATH HNOHATUAMHU: TPAMOYIOJIbHAd CHCTCMaA
KOOpAHWHAT, BCKTOpP, KOOpAHWHATBI TOYKH, KOOPAHMHATBI BCKTOPA4,
CyMMa BCKTOPOB, IMPOM3BCACHUC BCKTOpPAa Ha YHCIO, PA3JIOKCHHC
BCKTOpa IIO 6a3Hcy, CKAJLIpHOC  IIPOHU3BCACHUEC, BCKTOPHOC
IMPOU3BCACHUC, YI'OoJ MCXKJIAY BCKTOpaMu, YMCHHUC HCIIOJIb30BaTh
BeKTOpHHﬁ n KOOp,I[I/IHaTHHﬁ MCTOJA I pCHIICHUA I'COMETPHUICCKUX

3aJa4 ¥ 3a/1a4 JPyruX ydeOHbIX IPEAMETOB
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YMenue BbpIOMpATh MOAXOAALIMI METOA IJsl pEUICHHs 3a7auu;
[IOHMMAHHWE 3HAYMMOCTH MAaT€MaTUKH B W3YyYEHUU HPHUPOJHBIX H
OOIIECTBEHHBIX MPOIECCOB M SIBICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MaTEMAaTUKU B MCKYCCTBE, YMEHUE IPUBOAUTH
IIPUMEPBl MAaTEMAaTUYECKUX OTKPBITUH POCCUHCKOM U MHUPOBOH

MaTeMaTHUYEeCKOMN HAayKHu




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA EI'D IO MATEMATHUKE

IIpoBepsieMblii 3JIEeMEeHT COIepPKAHUSA

Kon

1 Hucna v BBIYUCIECHUS

1.1 Harypanbnsle u nensie yncina. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- Pannonanbehelie yncia. OObIKHOBEHHBIE U JIECATHUYHBIE IPOOH, IPOLIEHTHI,
' OeCKOHEUHbIE IEPUOUUECKUE IpOOH

13 ApudmeTrnueckuii KOpeHb HaTypalbHOM cremeHu. JleiictBus ¢
' apu(METHYECKUMH KOPHSAMHU HATypaJIbHOU CTETIEHU

14 Crenenp ¢ uensiM  nokaszareneM. CrTeneHb € palMOHAIBHBIM
' nokasareneM. CBONCTBaA CTENIEHU

s CuHyc, KOCHMHYC M TAaHIEHC 4YHMCIIOBOIO aprymeHra. ApKCHHYC,
' apKKOCHHYC, ApKTaHI'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. /lecaTnynble U HaTypaibHbIE JTOTapU(PMBI

JleCTBUTEIbHBIE qucia. Apudmernueckue onepanuu c
1.7 NEHCTBUTEILHBIMU YHCIaMH. [IpuOamKEHHBIE BBIYMCICHUS, IIpaBUiIa
OKpYTJICHUS, IPUKU]IKA U OLIEHKA Pe3yJbTaTa BBIYUCICHUN

1.8 [TpeobpazoBanue BEIpaKECHUH

1.9 KommuiekcHeie uncna
2 VYpaBHEHHsI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIC YPABHEHUS

2.2 HppaumonanbHble ypaBHEHUS

23 Tpuronomerpuyeckue ypaBHEHUS

24 [Toka3zaTenbHbIE U JTOTapHUPMHUUECKIE YPABHEHHS

2.5 [enbie 1 TpoOHO-paOHATBHBIC HEPABEHCTBA

2.6 HppanmonanbHble HEpaBeHCTBA

2.7 [Toka3zaTenbHbIE U JTOTapuPMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpruyeckre HEpaBeHCTBA

2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB




2.10

ypaBHeHI/ISI, HCPABCHCTBA U CUCTCMbI C IapaMeTpaMn

2.11 Martpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpeaenuTesib MaTPULIbL
3 OyHKIUH U TpaPuKu
Oyuknms, crnocoObl 3amanus ¢yHkuu. [paduk Gynkowm. B3ammHO
3.1 obOparnbie ¢yHkiuu. YErHbie u Heu€THhle (QyHkumu. [lepuogmueckue
byHKIIUN
OOnacte ompeneneHuss W MHOXECTBO 3HaueHWi ¢yHkmun. Hymm
12 GbyHKIUH. [IpomexxyTku 3HAaKONOCTOSIHCTBA. [IpomexxyTku
' MOHOTOHHOCTH (YHKIUK. MakCUMyMbl W MHUHUMYMBI (YHKIUH.
HauGonbiiee u HanMmeHblee 3HaUeHne QYHKIIUU Ha IPOMEKYTKE
13 Crenennass (QyHKOUS C HATypaJIbHBIM M LENBIM MOKa3arenem. Eé
' cBoiicTBa u rpaduk. CoiicTBa u rpaduK KOpHS 7-0OU CTEICHH
34 Tpuronomerpuveckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenbHas u norapudmuueckas GyHKINUU, UX CBOMCTBA U IpadUKu
36 Touku paspeiBa. AcumMnToThl rpadukoB GyHkuuii. CBoiicTBa QyHKIHUH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS [TOCIEA0BATEIBLHOCTEN
13 ApudmeTrnueckas U reoMerpuueckas mporpeccun. Gopmyna CIOKHBIX
' MPOLICHTOB
4 Havana maremaTnueckoro ananusa
4.1 [TpousBoanas ¢pynkiuu. [Ipons3BoiHbIE S71€MEHTAPHBIX (PYHKIIHIA
[Ipumenenne  TPOU3BOAHOM K  HCcleAOBaHHMIO  (QYHKUMHA  Ha
4.2 MOHOTOHHOCTh M 3KcTpeMyMmbl. Haxoxxnenue HauOosbliero u
HAaUMEHBIIIETO 3HauUeHUsl QYHKIIUU Ha OTPE3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa U JIOTUKa
5.1 MHoOkecTBO, onepaiuu HaJ MHOXkecTBamMu. [{uarpammbl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaThCcTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB




6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tenma 1 TOBEpXHOCTHU BpaIIECHUS
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET
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