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HOACHUTEJIBHAS 3AIINCKA

I'eomerpust siBisieTcs OOHUM U3 0A30BBIX KYpCOB Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHus, TaK KakK O0O0€CleunBaeT BO3MOXHOCTb HW3Y4YEHUS
OUCUUIUIMH ~ €CTECTBEHHO-HAy4YHOW  HalpaBJIC€HHOCTM U MPEIMETOB
ryMaHUTapHOro 1ukia. [TockoybKy JIoruueckoe MbllIeHUE, POpMUPYEMOE MTPU
U3YyYeHUH  OOYyYalolMMHUCA  TOHSATHUMHBIX ~ OCHOB  TE€OMETpUH,  TpH
J0Ka3aTeIbCTBE TEOPEM U MOCTPOECHUHU LEMOYKU JOTHYECKUX YTBEPKICHUHN PU
pELICHUH T€OMETPUUECKUX 3a]1a4, YMEHHUE BBIJIBUTATh U ONPOBEPraTh TUIIOTE3bI
HEINOCPENCTBEHHO HCIOJB3YIOTCS MPU PEUICHUM 33]1a4 €CTECTBEHHO-HAYYHOI'O
[IUKJIa, B YACTHOCTHU (PU3MYECKUX 3a/a4.

llens ocBoenuss mporpamMmbl  ydeOHOro kypca «['eomerpus» Ha
yriayOn€HHOM  ypOBHE —  pPa3BUTHE  WHIUBUIYAIbHBIX  CIOCOOHOCTEM
oOydaromuxcs NpU U3YYEeHUH TE€OMETPUHU, KaK COCTaBIISAIONIEH MpeaMeTHOU
obnactu «MareMaTuka U MHQPOpPMATHKa» uyepe3 o0ecrnedyeHue BO3MOYKHOCTH
NpUOOPETeHHsT U UCIOJB30BaHMs Oosiee TITyOOKHX T€OMETPUYECKUX 3HAHUM U
NEUCTBUM, CNEUU(PUYHBIX TEOMETPUU, M HEOOXOIMMBIX JUIsl YCHEIIHOIO
npoeCCUOHAIBHOIO  00pa30BaHUs,  CBSI3aHHOIO  C  HUCIOJIb30BaHUEM
MaTEMaTHUKH.

[IpropuTeTHRIMH 3aJja4aMH Kypca T€OMETpPUM Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMY U YCUJIMBAIOIIMMU Kypc 6a30BOr0 YPOBHSI, SIBIISIOTCS

paciIpeHre IpeICTaBlIeHUsI O TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYpPBI
1 GOpPMHUPOBAHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MHUPOM;

(opMupoBaHUE MNPEJCTABIEHUS O IPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MAaTEMaTUYECKUX MOJEISX, MO3BOJIAIOIIMX ONMCHIBATh U M3ydaThb
pa3HbIE SBICHUS OKPY’KAIOIIEr0 MHpAa, 3HAHUE MOHATHMHOIO armapara IIo
pazzaeny «CrepeoMeTpus» y4eOHOIro Kypca reOMeTpUH;

(opMupoBaHHE  YMEHHUS  BJIaJE€Th  OCHOBHBIMU  HOHATUAMH O
IPOCTPAHCTBEHHBIX (UIYpaxX U MX OCHOBHBIMHU CBOWCTBAaMH, 3HAHUE TEOPEM,
GopMyn U yMEHHE UX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMBbl U HaXOAUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUs 3a/1ay;

(opMupoBaHHE yMEHHUS paclO3HaBaTb Ha uepTekax, MOJEISIX U B
peaJlbHOM MHUpPE MHOTOI'PDAaHHHUKM W TeJla BpPALIECHHSA, KOHCTPYHUPOBATH
reOMETPUYECKUE MOJIEIIN;

(dopmupoBanue IIOHUMAaHUs BO3MOXHOCTH AKCHOMAaTHYECKOIO
HOCTPOEHUS] MaTeMaTHYEeCKUX TeOopul, (QOpMUpOBAaHHE MOHMUMAHHUS POJIU
AKCHOMATHUKH IPU IPOBEJICHUN PACCyKICHUN;

(GopMupoBaHUE YMEHHS BIIAJETh METOJIaMU JI0Ka3aTEIbCTB U AJITOPUTMOB
pELIeHNs, YMEHUS UX NPUMEHATH, IPOBOAUTH JOKA3aTEIbHbIE PACCYKICHUS B
XO[€ PEIICHHS CTEPEOMETPUUYECKMX 3aJad W 3aJad ¢ [PaKTUYECKUM
colaepkaHueMm,  (opmMupoBaHME ~ TPEACTaBICHUS O  HEOOXOIHWMOCTU
JI0Ka3aTeNbCTB NpU OOOCHOBAHMU MaTEeMAaTUYECKUX YTBEPKACHUM U pOIU
AKCHOMAaTHUKH B MPOBEJACHUU JIEYKTUBHBIX PACCYXIACHMUII;

pa3BUTHE W COBEPUICHCTBOBAHUE WHTEJUIEKTYAJIbHBIX M TBOPYECKUX

CIIOCOOHOCTEH oOyJaronmxcs, IMO3HABATEIILHOM AKTHUBHOCTH,
UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTHA MBIIUIEHUS, UHTEpEca K U3YyUYEHUIO
r€OMETPHH;

dbopmupoBaHue (G YHKIIMOHAIBHOM IPaMOTHOCTH, peNeBaHTHOU

F€OMETPUH: YMEHHUS PAaCHO3HABATH MPOSBICHUS T€OMETPUYECKUX TOHSITHM,
O00OBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHbIX J>KU3HEHHBIX CUTYalUsIX U IpU
M3YYEHUHU JIPyTUX YYE€OHBIX TMPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W



3aKOHOMEPHOCTEN, MOJEIUPOBAHMS PEANbHBIX CUTYallMil, HCCIEI0BaHUS
MOCTPOEHHBIX MOJIENIEN, MHTEPIPETALUHU MTOJYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJEP>KATEIbHBIMU JUHUAMU yueOHOro Kypca «I'eomeTpus»
B 10-11 xmaccax ssmstores: «lIpsgmbple W IJIOCKOCTM B HPOCTPAHCTBER,
«MuororpanHukn», «Tema BpameHus», «BekTopsl U KOOpPAUHATHL B
MPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSMUY», PEJIEBAaHTHBIMU I'€OMETPUU Ha yriayOJIEHHOM ypOBHE O0Oy4YeHUs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIepKaTEIbHBIM JIMHUSIM Y4eOHOTO Kypca,
a (GopMHpOBaHUE JIOTMUECKMX YMEHUH pachpenensieTcss He TOJbKO M0
colepKaTelbHbIM JIMHUSIM, HO M 1o Trojam oOydenus. CoaepkaHue
o0pa3oBaHHus, COOTBETCTBYIOLEE MPEIMETHBIM pe3yjbTaTaM  OCBOCHUS
denepanbHO pabodeil mporpaMMbl, paclpenesiéHHbIM MO rojaM OO0ydYeHus,
CTPYKTYPHUPOBAaHO  TakuM  00pa3oMm, 4YTOObl KO BCEM  OCHOBHBIM,
NPUHIMIHAIBHBIM BOMpOcaM o0ydaromuecs: o0pamaiuch HEOJHOKPATHO. DTO
NO3BOJIIET OPraHU30BaTh OBJAJCHUE TE€OMETPUUECKHUMH TOHATHSIMU U
HaBbIKAMHU TMOCIEAOBATENIbHO M TOCTYyNaTeIbHO, C COOJIIOJICHHEM MPHUHIIUIA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIOYaTh B OOIIYyI0 CHCTEMY
Tr€OMETPUYECKUX MPEICTABICHUN OOy4YalOUIMXCs, pacuiupsis U yrayonsis eg,
o0pa3ysi IpOYHbIE MHOXXECTBEHHBIE CBSI3H.

[lepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3garb ycioBus i auddepeHnranud  oOydeHHs, OCTPOCHUS
UHAUBUAYATbHBIX 00pa30BaTeNbHBIX MporpaMM, oOecrneuuTh YriayOonéHHoe
U3y4YEeHHE TeOMETPUU KaK COCTABIISIIONIEH yueOHoro npeamera «MareMaTtukay;,

MOJIFCOTOBUTHh OOYYAIOUIUXCS K MPOAOJKEHUIO M3YYEHUS MATEMaTUKU C
yué€TtoMm BbIOOpa Oynymieil mpodeccun, odecrednBasi MPEeeMCTBEHHOCTh MEXKTY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue ydeOHOro Kkypca «l'eomeTpusi» Ha YriiyOJIEHHOM YypOBHE
orBoauTtcs 204 vaca: B 10 xmacce — 102 gaca (3 gaca B Heneno), B 11 kimacce —
102 yaca (3 yaca B HEJIEJIIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpUM. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacmnosiokeHHe NPsIMBIX B NPOCTPAHCTBE: IEPECEKAIOIINECH,
MapajulelIbHble W CKpEIIMBAaromIMecs npsamble. [IpusHaku cxkpemumBaromumxcs
npsaMbiX. [lapanienbHOCTP NPSAMBIX M IUIOCKOCTE B MPOCTPAHCTBE:
napajieJIbHbIE TPSIMbIE B TPOCTPAHCTBE, MNAPAIIEIBHOCTh TPEX MPSIMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTpAJIBbHOE
OpoeKTUpoBaHue, n3o0paxeHue (uryp. OCHOBHBIE CBOMCTBAa MapajiieIbHOTO
npoekTupoBaHusa. M3o0paxkeHue ¢uryp B napaiedbHOM MPOEKIUH. YTIBI C
COHANpaBJICHHBIMA CTOPOHAMH, YTrOJd MEXKIy MNpPSIMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh  TUIOCKOCTEH:  MapajuleNibHblE  IUIOCKOCTH,  CBOMCTBA
napajulesibHbIX TUIockocTel. [lpocteiiine mnpocTpaHCTBEHHBbIE (GUTYphl Ha
IJIOCKOCTH: TE€Tpa’ap, Mapajuiesenunes], HOCTPOEHUE CEUCHH.

[lepneHAUKYJISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIIECHAUKYISIPHBIE TPSIMBIE
B IIPOCTPAHCTBE, NPSMbIE MAPAJIIEIbHBIE U MEPIECHANKYISIPHBIE K IIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O MpSIMOM
NEPHEHIUKYISAPHON MJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHHUE.
[leprieHAUKYJISIp YW HAKJIOHHBIEC: PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH,
paccTosiHHE OT MPSMOM 10 TIUIOCKOCTH, MPOEKUUS (GUTYPHl Ha IUIOCKOCTD.
[leprieHAUKYISIPHOCTD  INIOCKOCTEW: MPU3HAK NEPHECHAMKYISAPHOCTH JIBYX
w1ockocrenl. Teopema 0 TpEX NepreHAUKYIIIpax.

VYTl B IPOCTPAHCTBE: YIOJl MEXKAY IPSAMON U IJIOCKOCTBIO, JABYTPAHHBIN
yroJjl, JUHEWHBIM yroj ABYIPAaHHOrO yria. TpEXrpaHHbIE U MHOTOTPAaHHBIC
yrabel. CBOMCTBA IJIOCKHX YIVIOB MHOTOrpaHHOro yria. CBOWCTBa IJIOCKUX U
JIBYI'PaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO yIJIA.

MHoOrorpaHHuKu

Buapel MHOTOrpaHHHMKOB, pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma, MpsiMas W HaKJIOHHAs MPU3MBI, OOKOBas W TMOJHAas IMOBEPXHOCTH
npusMbl. [lapannenenunesn, npsAMOYTroJdbHBIA MapauIeICIMUIIe] U €ro CBOKMCTBA.
Kparuaiiiue nyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpancTBennas teopema Iludaropa. IMupammma: n-yronpHas nupamuja,
npaBwiIbHas U yceu€HHas nupamubl. CpoiicTBa pédbep M OOKOBBIX TpaHen
MpaBWIbHOM NUpaMubl. [IpaBuiIbHBIE MHOTOTPAHHUKU: MPABUJIbHAS MPU3MaA U
MpaBWIbHASL NUpaMHUa, NPAaBWIbHAs TPEYroJibHAas NMHUPAMUIA W IPaBUIbHBIN
teTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTOTPaHHUKAaX: OKTa’3Jp,
JNOEKAdIP U UKOCADIP.

Breruncienne 5JeMEHTOB MHOTOTPAHHUKOB: p&Opa, NMAaroHalM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH MHPSIMON TMPU3MBI,
IJIOIIA/Ib OCHOBAHUM, TeopemMa O OOKOBOM IMOBEPXHOCTH MPSIMON MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTU MPABUIBHON MNUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHON MUPAMUBI.

CumMmeTpusi B NOPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUU TPABUIIBHBIX
MHOTOIrpaHHUKOB. CUMMETpUST B IPAaBWIBHOM MHOTOIPAHHUKE: CUMMETPUS



NapajuielIeIunea, CUMMETPUS NPaBUJIIBHBIX MPU3M, CUMMETPHUS IPABUIBHOU
MIAPAMHUJIBI.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYJEBOM BEKTOpP, AJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUJIMHEAPHBIE, COHAIIPABJICHHBIE U IIPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOpPbl. PaBEHCTBO BEKTOpPOB. JIEHCTBUA C BEKTOpPaMH:
CJIO’)KEHHE W BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE
BeKTOpa Ha 4ucio. CBOMCTBAa CIOXKEHHs BEKTOpOB. CBONCTBA YMHOXKEHUS
BeKkTopa Ha uyucio. [loHsatme  KomIutaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUIAHApHOCTU TPEX BekTopoB. [IpaBmiio mnapamnenenunena. Teopema o
Pa3JIOKEHUM BEKTOpA IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyrosbHas
CUCTEMa KOOpAMHAT B mpocTpaHcTBe. KoopaunaTel BekTopa. CBA3b MEXAY
KOOpAMHATAMU BEKTOPAa MU KOOPAMHATAMHM TOYEK. YIOJ MEXIAy BEKTOpPaMH.
CxkassipHOE IPOU3BEICHUE BEKTOPOB.
11 KVIACC

TeJsia BpalueHus

[TonsiTus: UMIMHIpPUYECKAs TOBEPXHOCTb, KOHUYECKas IOBEPXHOCTD,
chepuueckasi TOBEPXHOCTh, oOpasywliue moBepxHocTeil. Tenma BpaimieHUs:
UIUHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumHoe pacmosioxeHue
chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpakeHue Tten
BpalleHus Ha TI0cKOoCcTH. Pa3BépTka nunuuapa u konyca. Cummetpus cepsl u
niapa.

O6BéM. OcHoOBHBIE CcBOHCTBa 00BEMOB Teil. Teopema 00 o00BEME
OpsIMOYTOJILHOTO Tapajuienenurnena u cienctBus u3z He€. OObEM MpsAMOU U
HAKJIOHHOW TMPU3MBbI, IIWIMHIpa, NHpaMuibl u KoHyca. OObEM miapa u
IapOBOr'0 CETMEHTA.

KoMOuHanuu Ten BpallleHuss 1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHas B
IWIMH]IP, OMNHMCaHHas okoyio uuinuHApa. llepeceyenuwe cdepsl U miapa ¢
iockocThlo. Kacanue mapa u cdepsl miockoctbio. [IoHsTHE MHOTOTpaHHUKA,
OMMCAHHOTO OKOJIO c(ephl, cdhephl, BNUCAHHOW B MHOTOIPAHHHUK WU TEJO
BpallCHUSI.

[Tnomaas MOBEPXHOCTH MUJIMHIPA, KOHYCA, MJIOMAab cPephl U e€ JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, TUIOMIANEH IMMOBEPXHOCTEH
nonpoOHbIX uryp. IlpeobpazoBanue nmomodus, romoretus. Pemenue 3amad Ha
IJIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHne cedyeHMd MHOTOIPAHHUKOB W TEJI BPALCHUS: CEUYECHUS
uuauHapa (mapajyuleibHO Y NEPHEHIUKYJSPHO OCH), CEUYEHUsS KOHYyca
(mapanenabHble OCHOBAaHUIO M MPOXOASIIME 4Yepe3 BEpIUIMHY), CEUCHHS LIapa,
METOJBl TOCTPOCHUS CEUECHUM: METOJ  CIIEI0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN ITIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopsl B mpocTtpancTBe. Omnepauuu Haja BekTopamu. BektopHoe
YMHOXEHUE BEKTOpOB. CBONCTBA BEKTOPHOrO yMHOXXeHUs. [IpsiMoyrosibHas
cUCTEMa KoopAauHAT B mnpocTpaHcTBe. KoopauHatsl BekTopa. Pasnoxenue
BekTOpa 1m0 Oaszucy. KoopIMHATHO-BEKTOPHBIA METOJ MNpU PEIICHUH
r€OMETPUUYECKUX 3a7a4.

J{BHKeHUs] B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpakeHus. J[BKeHUs U paBEeHCTBO QUTYD.
OO0mue cBoMCTBa JBMXKEHUM. BuIbl NBHKEHMI: NapauiebHBIA TEpPEeHOC,



IIEHTPAJIbHAsT CUMMETpPHS, 3epKaJbHAsI CUMMETPHS, TTOBOPOT BOKPYT MPSIMOMA.
[IpeobpazoBanus noaoous. [Ipsimas u cthepa Diinepa.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«'EOMETPUSA» (YIJIYBJIEHHBIM YPOBEHDb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(OpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLIMU  OOydaroumierocs  Kak
AKTUBHOTI'O U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIEeCTBa, MPEACTABICHUE O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SBJICHUM,
OpoUeayp TpaxAaHCKOTro oOuiecTBa (BbIOOPHI, OMNPOCHl U JPYroe), yMEHue
B3aUMOJEHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHHM C HX
GyHKIMSAMU U Ha3HAYCHUEM,;

2) naTpuoTHYeCcKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTh POCCUNUCKON T'Pa)KIAHCKON MACHTHUYHOCTH, YBAaXKEHUS
K IPOIUIOMY U HACTOAILIEMY POCCUHCKON MAaTEMATHKHU, HEHHOCTHOE OTHOIIEHUE
K JOCTHKEHHSIM POCCUHCKHMX MAaTEMaTUKOB M POCCUHCKOW MaTeMaTH4eCKOMN
IIKOJIbI, WCIIOJb30BAaHUE ATUX JIOCTMIKEHHH B APYrMX HAayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JyXOBHBIX LEHHOCTEM POCCHUICKOTO HapoJa,
c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO IOBEJCHUSA,
CBSI3AHHOTO C MPAaKTUYECKUM TPUMEHEHHEM JOCTWKEHUHW HAyKu U
NEATENIbHOCTPIO  YYEHOr0, OCO3HAaHUWE JIMYHOIO BKJIAJa B IOCTPOEHHE
YCTOWYMBOTO OYIyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIOYAs 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, pelIeHun, paccyXIeHHil,
BOCIIPUMMYHNBOCTh K MATEMAaTUYECKUM aCIIEKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHITh MAaTEMAaTUYECKUE 3HAHUS B
MHTEpecax 370pOBOro u 0Oe3omacHoro oOpas3a IKU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE TMUTaHUE, CcOaTaHCUPOBAHHBIN
PEXKHUM 3aHATUN W OTIbIXa, PETYIsIpHAsT (PU3NUYECKasi aKTUBHOCTH), PU3NUYECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CHOPTUBHO-03JI0POBUTEIBHOMN
NEATENbHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTb K TpYyJy, OCO3HAaHUE LEHHOCTH TPYAOJIIOOUs, HHTEpEC K
pasnu4HBIM _ cepaM  NPO(PECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSMH, YMEHHE COBEPIIAaTh OCO3HAHHBIA BBHIOOD
Oyayuieil mpodeccuu U peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHBI,
TOTOBHOCTh W  CIHOCOOHOCTh K  MaTeMaTHYeCKOMY OOpa30BaHUIO H
CaMOOOpa30BaHUIO HAa TPOTSHKEHUU BCEU MKU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTUUECKON HATPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYpPhl, TOHUMAHHUE BIIHSHUS
COLIMAIIbHO-DKOHOMUYECKUX  IPOLECCOB HAa COCTOSHUE IPUPOJHOHW U
COLIMATbHON Cpebl, OCO3HAHUE TJIO0AJBHOTO XapakTepa HKOJIOTHMYECKUX
npo0JieM, OpUeHTalMs Ha IPUMEHEHUE MAaTEeMAaTUUECKUX 3HAHUM NIl PEelIeHUs
3a/1a4 B 00JIACTU OKPYXKAIOIIEH cpe/ibl, MJIaHUPOBAHUE MOCTYIKOB U OLIEHKU UX
BO3MOXHBIX MTOCTIECICTBUUI I OKPY’KAIOIIEN CPEbI;



8) neHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
VPOBHIO  pa3BUTHSI HAyKHM W  OOIIECTBEHHOW NPAKTUKH, MOHHMAaHHUE
MaTeMaTUYeCKO HayKH Kak c(pepbl YeIOBEYECKOW AESTENbHOCTH, ITANOB €€
pPa3BUTHS W 3HAUYMMOCTH JUIS Pa3BUTUS LMBWIW3ALMHU, OBIAJCHUE SI3bIKOM
MaTeMaTUKH M MaTeMaTUYeCKOM KYyJbTYpOWl Kak CpPEJCTBOM IO3HAHMS MUpa,
TOTOBHOCTbh OCYILECTBIIATh MPOEKTHYIO U HUCCIENI0BATEIbCKYIO AEATEIbHOCTD
MHIUBUIYAIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBHS

ba3zoBbie JJornyeckue NecTBUA:

BBISBJISATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXIy TOHATHAMHU, (OPMYIHPOBATH
OTIpE/ICIICHHMSI TIOHSITHA, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KIaccu(UKaIlMi, OCHOBaHUSA IS OOOOIICHHWS W CPaBHCHUS, KPHUTEPUU
IPOBOJAMMOTO aHAJIN3A;

BOCIIPUHHMMAaTh, (OPMYJIMpPOBATH M  NPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPANTEIbHBIC H OTPHUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,

BBISBJIATh ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3W U
NpOTUBOpEUHs B (pakTax, JaHHBIX, HAOJIOJICHUSIX U YTBEPXKIACHUIX, Tpe/jiaraTh
KPUTCPHUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH M TIPOTHBOPCUHIA;

JIeaTh BBIBOJBI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, AEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKJIEHUN (MIpsiMbIE W OT MPOTUBHOIO), BBICTPAWBAaTh aPryMEHTAlHIO,
OPUBOJIUTH TPUMEpPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BBIOMpATh CIOCO0 pelreHus ydyeOHOM 3amadd (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pElIeHHUs, BBHIOMpaTh HauOoyiee MOAXOASIUNA C  YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabCcKkue AeCTBHA:

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIENOBATEIBCKANA WHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BONPOCH, (DHUKCHUPYIOIIUE MPOTHBOpEUHE, IMpodJeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOJUTH CaMOCTOSATEIILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
WCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHMOCTEH MEXIy OOBEeKTamH,
SIBIICHUSIMH, TIPOIIECCaMU;

CaMOCTOATETHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOJCHUS, WCCICAOBAaHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMpOIECCa, a TAKKE BBIJBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISBIIATE NeUIUTHI WHOOpPMAINHU, JAHHBIX, HEOOXOMAMMBIX IJISI OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a/1a4u;



BbIOMpaTh  MHPOPMALMIO W3  HCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHANIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPHOPETHPOBATH HH(MOPMALUIO
pa3IUYHBIX BUIOB U OPM MPEACTABICHHUS;

CTPYKTYpPHpPOBaTh MH(OpMALUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popmaIuu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUS

OO01menue:

BOCIIpUHUMATh M (OPMYJIHUPOBATH CYXJIEHHUSI B COOTBETCTBUHM C
YCJIOBUSIMU M TIEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY
3pEHHS B YCTHBIX M TUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS 110 X0y PEIICHUS
3a/1a4l, KOMMEHTHUPOBATD MMOJTYyUYCHHBIN pe3yJbTar;

B X0J1€ OOCYXJEHUS 3a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBI,
npoOJeMbl, pelraeMoil 3ajayu, BBICKA3bIBaTh WJEH, HAllCJICHHbIE HA TOMCK
pEIIeHNs, COMOCTaBIATh CBOU CYXICHUS C CYXIECHUSIMHU JIPYTUX yUYaCTHUKOB
nauasora, OOHapyXKUBaTh Pa3JIMUUE U CXOJICTBO MO3UIIMMI, B KOPPEKTHOU popme
dbopmMyTUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTaBISATh pPEe3YyIAbTATHI perieHus 3a/1a4u, IKCTICPUMEHTA,
UCCJICJIOBAHUS, MPOEKTa, CaMOCTOSITEILHO BBHIOMpaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3aj1a4 TPE3eHTAIIMN U OCOOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIe yHHBepcaJibHbIe YUueOHbIe AeilicTBUS

Camoopranusanus:

COCTaBIIATH IJIaH, aJITOPUTM PEIIEHUs 3a]]a4M, BBIOUPATh CIIOCO0 peleHus
C yu4€TOM HMEIIIUXCA PEecypcoB HM  COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU
uHdOpMaIHH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJIEeKT:

BJIaQJI€Th HABBIKAMHM T[IO3HABATENIbHOW pedIeKCMd KaK OCO3HAHMS
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3ysbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TMPH PEIICHUU
3a/lauyd, BHOCUTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEId € YCIOBUSM, OOBSCHATH
MPUYUHBI JTOCTWXKEHUSI WIM HEIOCTUKEHHSI Ppe3yJbTaTOB JI€SITENbHOCTH,
HAXOJUTh OIINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHONH pabOThl MpW pemieHuH Y4YeOHBIX 3a/ad, MPUHUMATH IIeIb
COBMECTHOW JEATEIHHOCTH, IJIAHUPOBATH OPTAHHU3AIUI0 COBMECTHON pPalOOTHI,
pacrpenensaTh BUlbl padboT, JOTOBAPUBATHCS, 00CYX IaTh MPOILIECC U PE3yIbTaT
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKAeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HHbBIE), BBINOJHATH CBOIO YacTb pabOTHl U
KOOPJAMUHUPOBATh CBOW JEUCTBHSI C JAPYTMMHU YJICHAMU KOMaHJIbl, OLICHUBATh
KauecTBO  CBOEro  BKjJaJa B OOWIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



NPEAMETHBIE PE3YJIbTATBI

K konny 10 kiacca o0y4aromuiics HayduTCs:

CBOOOIHO OMEpPUPOBATH OCHOBHBIMH TOHATHUSMHU CTEPEOMETPUN TIPH
peleHny 33729 U IPOBEACHUNA MaTeMaTHUECKUX PacCyKICHHH;
NPUMEHSTh aKCHOMBI CTEPEOMETPHH ¥ CIICACTBHS U3 HUX MPHU PEIICHUU
TeOMETPUYECKUX 3a]1aY;

KJIaCCH(QHUIMPOBATH B3AUMHOE PACTIONOXKEHHUE MPSMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;
CBOOO/JIHO OMEPHUPOBATH TMOHSTHSIMH, CBSI3aHHBIMH C YIJIaMd B
INPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPSMOA M
TUIOCKOCTHIO;

CBOOOIHO OTNEPHPOBATH MOHATHIMHE, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOO/IHO pacrio3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHUKOB (MPU3MA,
nUpaMKIa, NPSMOYTOJIbHBIN Napasienenunen, Kyo);
KJIacCH(QUIIMPOBATh MHOTOTPAHHUKH, BBIOMpAs OCHOBAaHHS IS
KJ1accu(puKaIuy;

CBOOOJIHO ONEPUPOBATh TMOHATHUSMH, CBS3aHHBIMH C CEUYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBIMIOJIHATh ~ TApajUieibHOE,  [EHTPaJbHOE W  OPTOTOHAIBHOE
NPOCKTUPOBaHNWE (UTYp Ha IUIOCKOCTh, BBIMOIHATH H300paKEHUS
¢uryp Ha MmIOCKOCTH;

CTPOUTh  CEYEHHMs]  MHOTOTPAHHUKOB  pa3IMYHBIMH  METOJaMH,
BBITMIOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DUTYP: BUJT CBEPXY, COOKY, CHHU3Y;

BBIUUCISATh TUIOMIAM TIOBEPXHOCTEM MHOTOTPaHHUKOB (IpH3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOPMYT;

CBOOOJHO OINEpUPOBaTh MOHATUSMHU: CHUMMETPHUSI B IIPOCTPAHCTBE,
IEHTP, OChb U IUIOCKOCTb CHUMMETPHUH, IIEHTP, OCb U IUIOCKOCTh
CUMMETPUH (PUTYPHI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemath 3a7add Ha JI0Ka3aTeNIbCTBO MAaTEeMAaTHYECKUX OTHOUICHUH U
HAX0XJICHUE T€OMETPUUYCCKUX BEIIMYUH, MPUMEHSISI U3BECTHBIE METO IbI
OpyU pEeHIeHUH MaTeMaTU4YeCKUX 3a7ad IOBBIIMIEHHOTO U BBICOKOTO
YPOBHSI CJIO’KHOCTH;

OPUMEHATh MNPOCTEHMIINE NPOrpaMMHBIE CpPEACTBA U 3IJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBl MpPH PEUICHHUH CTEPEOMETPUUYECKUX
3ajady;

U3BJIEKaTh, MPEOOpPa30BbIBaTh U HMHTEPHPETUPOBATH HH(OpPMALHIO O
OPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (UTypax, MPEICTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

NPUMEHSTh TIOJYYCHHBIC 3HAHWA HAa TPAKTUKE: CpaBHUBATh W
aHaAJIM3UPOBATh peajbHbIE CUTYAIMH, MPUMEHATh W3YUYCHHBIC MOHITHS
B TMpoliecce TOMCKA pPEIICHHsS MaTeMaTH4YeCKH CHOpMYyITUPOBAHHOM
npoOJIeMbl, MOJEIUPOBATh pealbHbIE CUTYallUd Ha S3bIKE T€OMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C MCIIOJIb30BaHUEM
TEeOMETPUYECKUX TMOHATHI M TeopeM, ammapara aireOphl, peaTrh



MPAKTUYECKUE 3a7a4d, CBSI3aHHBIE C HAXOXKICHUEM TI'E€OMETPUUYECKUX
BEJIMYMH;

MMETh TpeACTaBiICHUsS 00 OCHOBHBIX 3Tamax pa3BUTHS F€OMETPUU Kak
COCTaBHOM 4YacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xoniy 11 kinacca oOyvaromuiicst HAy4UTCS:

CBOOOJIHO ONEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C IWJIMHAPUYECKOM,
KOHUYECKON U c(hepuvecKol MOBEPXHOCTSAMHU, OOBSICHATH CHOCOOBI
MOJIYYEHUS;

OTMEpUPOBATh TOHSATUSAMH, CBSI3aHHBIMM C TeJaMH  BpalleHUs:
UJIUHIPOM, KOHYCOM, Cpepoil U 1IapoMm;

pacno3HaBaTh Teia BpalleHus (LMWIMHIAP, KOHYC, cdepa M 1ap) u
OOBSICHSITH CITOCOOBI MOJTYUYCHHUS TN BpaIllCHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoiokeHue cephl U MIOCKOCTH;
BBIYHCIISITh BEJIUUMHBI AJIEMEHTOB MHOTOTPAHHHKOB U TEJ BpalleHUs,
00BEMBI U TUIONIAU MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJl BpallleHUs,
TEOMETPUUECKUX TeJ C MPUMEHEHUEM (HOpMYT;

CBOOOJIHO OMEPHUPOBATH IMOHATHIMHU, CBSA3aHHBIMU C KOMOWHAIMSMU
TeJI BpalleHUs U MHOTOTPAHHHKOB: MHOTOTPAHHHWK, BIMCAaHHBIA B
chepy U ormMcaHHbIN 0KOJI0 cepsl, chepa, BMUCaHHAS] B MHOTOTPAHHUK
WJIM TEJIO BPaIlCHHUSI;

BBIYUCIISITh COOTHOIICHHMSI MEXIY IUIOMIAJIMH TIOBEPXHOCTEH U
00BEMaMHU TTOTOOHBIX TEJI;

n300paxaTh M3ydaeMble (DUTYPBI, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE
YEepTekKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh MHPOPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPeICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CUCTEME KOOPAUHAT;
pemaTh TEOMETPUYECKUE 3a/laud Ha BBIYUCIEHUE YIJOB MEXKIY
OPSMBIMA M IUIOCKOCTSIMH, BBIYHMCIIEHHE PACCTOSSHUA OT TOYKH J0
IJIOCKOCTH, B II€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/a IPH PEILLICHNH;

CBOOOJTHO OINEpUPOBATh MOHSATUSMH, CBSI3AHHBIMH C JBUJKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKEHHMs]I MHOTOTPAHHUKOB U TN BpAIECHUS TPHU
NapajuIeIbHOM [EPEHOCE, LEHTPAJIbHOM CHUMMETPUHU, 3€PKAIBHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOU, IpeoOpa30BaHus MOA00MS;
CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB W TEJ BpAICHUS: CEYEHUs
HUIMHApPa (mapaJuiebHO U NEPHEHIUKYISIPHO OCH), CEUEHHUs KOHYyca
(mapanienbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CCUCHUS
niapa;

UCIIOJIb30BaTh METOJbl MOCTPOCHHSI CEUEHHI: METOJ CIEI0B, METO]
BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;
JIOKa3bIBaTh TE€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMETPUUECKHIE (DAKTHI TSI PEIICHHS] CTEPEOMETPUIECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
MIPYMEHEHHMS 3a71aHbl B SIBHOW U HESIBHOU (hopMe;



pemaTe 3aJayd HAa JOKAa3aTeIbCTBO MAaTEMATHYECKUX OTHOLIEHUN H
HAax0KJICHUE TEOMETPUUECKUX BEINYNH;

MIPUMEHSATh MPOrPaAMMHBIE CpencTBa U ANEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TMPU PEUNICHUH CTEPEOMETPUUYECKUX
3a1ay;

NPUMEHSATh MOJYYEHHbIE 3HAHUA HA MPAKTUKE: CPaBHUBATH,
AHAJIU3UPOBATh W OLECHHUBATH pEaJIbHbIC CUTyallUd, HPUMEHSIThH
W3YUYEHHBIE MOHATHUS, TEOPEMBI, CBOMCTBA B MPOLIECCE MMOMCKA PELICHUS
MaTEeMaTU4YeCKu  CHOPMYJIUPOBAHHOM  IPOOJIEMBI, MOJIEIUPOBATH
peanpHbIE CUTYyallUd Ha S3BIKE T€OMETPHUM, UCCIEA0BATH ITOCTPOCHHBIE
MOJENHN C HCHOJb30BAHUEM T€OMETPUUECKUX IIOHATHM U TEOpEM,
annapara anreOpbl, pellarh MpaKTUYeCKUe 3a/Jaud, CBS3aHHBbIE C
HaXO0XJECHUEM F€OMETPUUECKUX BEIUYUH;

UMETh MpeACTaBIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPHUM Kak
COCTaBHOM 4acTH bynnameHTa pa3BUTHUSA TEXHOJIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunuecTBo 4acoB

Ne | HaumeHoBaHue pa3jiesioB DJIeKTpOHHbIe (HH(PPOBbHIE)

0/m | ¥ TeM MPOorpamMmsl Bceero KoHTpoinHbe IpaxTadeckue o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThl
1 BBenenne B crepeoMeTpHio 23 1

B3anmHoe pacnionoxeHue
MPSIMBIX B IIPOCTPAHCTBE

[TapamrensHOCTE IPSIMBIX U

3 IUIOCKOCTEH B 8
MPOCTPAHCTBE
[TepieHANKYISAPHOCTH

4 MIPSIMBIX | TJIOCKOCTEHN B 25
MPOCTPAHCTBE
Vriel paccTosHus 16 1
MHoOrorpaHHuKu 7 1
Bekrtopsl B mpocTpaHcTBe 12

8 [ToBTOpEHME, 0606H.IeHI:Ie u 5 5
cUucTeMaTu3alus 3HaHUI

OBUIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 102 6 0




11 KJIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMMblI

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

duekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

AHanutuyeckas
reoMeTpust

15

[ToBTOpEHME,
00001IeHNE 1
CUCTEMaTH3AITUS
3HAHUM

15

O0BéM
MHOTOTPaHHHUKA

17

4 Tena Bpamenus

24

IImomanu
MOBEPXHOCTHU U
00BEMBI KPYTJIIBIX
Ten

6 JIBroKeHUS

IToBTOpEHME,
0000111eHHE U
CHCTEeMaTH3aIus
3HAHUM

17

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBartejibHbIE

pecypchbl

OcHoBHbIE NpaBUiIa
M300paKeHHs Ha PUCYHKE
IUIOCKOCTH, NapajuleIbHbIX
MPSIMBIX (OTPE3KOB),
CEepeINHBI OTPE3Ka

[TonsTusa crepeomeTpuu:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHHS Ha
PHUCYHKE IIJIOCKOCTH,
napayuieNbHbIX TPSIMbIX
(OTpe3KOB), CepeMHBI
oTpe3ka

IlonsTus:
MepeceKaroImecs
IUIOCKOCTH,
MEepECeKAIOIINECs NMpsMas U
MJIOCKOCTD;
MOJIYIIPOCTPAHCTBO

Tlonarns:




MepeceKaroIuecs
IJIOCKOCTH,
MepeCeKArOIINECs psiMast |
IJIOCKOCTB;
MTOJTYTIPOCTPAHCTBO

MHoOrorpaHHuKH,
n300paxkeHNe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX QUTYD,

HECYILECTBYIOIMNX
00BEKTOB

MHororpaHHukH,
n300pakeHNe MPOCTEUIINX
MPOCTPAHCTBEHHBIX (UTYD,

HECYIIECTBYIOMNX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U
MIEPBBIE CIEICTBUS U3 HUX

AKCHOMBI CTEpEOMETPUH U
MIEPBBIE CIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
MEepPBBIC CICACTBUS U3 HUX.
CriocoOblI 3a1aHKS TIPSIMBIX
U TNIOCKOCTEH B
IIPOCTPAHCTBE.
O603HaueHus NPAMBIX U
IIOCKOCTEN




10

N300paxkeHue ceueHmit
NUpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE
MIPOXOJIAT Yepe3 ux péopa.
N3o06paxenune
nepeceueHusl MOTy4eHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHU I
pa3HBIMU IIBETAMHU

11

N3obpaxenue ceueHnit
MUpaMuIbl, Kyoa u
MIPU3MBI, KOTOpBIE
MPOXOJIAT Yepe3 ux péopa.
N3obpaxenue
nepeceyeHus MOJy4eHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MMOCTPOCHHBIX CEUCHUN
pa3HbIMU LIBETaMU

12

N3obpaxenue ceueHuit
MUpaMHIbl, KyOa U
MIPU3MBI, KOTOPbIE
MPOXOJAT Yepe3 ux peéopa.
N306paxxenue
nepeceyeHus MOTydeHHBIX
TUIOCKOCTEH.




PackpamnBanue
IMOCTPOEHHBIX CEUCHU I
pa3HBIMM LIBETAMHU

13

N300paxkenue ceueHmit
NUpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJIAT Yepe3 ux peéopa.
N3obpaxenue
MepeceyeHus MOTyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHU I
pa3HbIMU LIBETaMU

14

Meton ciienoB i
MOCTPOEHUS CEUCHU I

15

Meton ciienoB i
MIOCTPOCHUSI CEYCHHUIA.
CBolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEH

16

Meton ciienoB i
MIOCTPOCHHUSI CEYCHHUIA.
CBoiicTBa nepecevyeHuit
MPSIMBIX | MJIOCKOCTEH

17

[Toctpoenue ceueHuit B
nupamuzie, Kyoe rno Tpém
TOYKaM Ha péOpax.
Coznranue BBIHOCHBIX




YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOCHUS

18

[Toctpoenune ceueHuit B
nupamu/ie, Kyoe mno Tpém
TOYKaM Ha pEopax.
Co3zanre BBIHOCHBIX
YepTEeKEN U 3aIKCh IIaroB
MOCTPOCHUS

19

[Toctpoenne ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha p&Opax.
Co3aHne BEIHOCHBIX
YyepTexKen U 3aIUCh 11aroB
MOCTPOCHHUS

20

[ToctpoeHune ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha p&Opax.
Coznanue BBIHOCHBIX
YyepTexKel U 3aruch n1aroB
MIOCTPOCHHUS

21

IToBTOpEHME
manuMerpuu: Teopema o
MIPONOPLUUOHATBHBIX
otpeskax. [logoOue
TPEYTrOJIbHUKOB

22

IToBTOpEeHune
nnanuMerpun: Teopema




Menenas. PacueTsl B
CEUYCHHUSX Ha BEIHOCHBIX
yeprexax. Mcropus
Pa3BUTHUS TUITAHUMETPHUH U
CTEPEOMETPUU

23

KonTtponsHas pabora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

24

B3anmHoe pacnonoxeHue
MPSIMBIX B TIPOCTPAHCTRBE.
CkpenruBaromuecs
npsmele. [Ipusnaku
CKPELIMBAIOIINXCS
npsameix. [TapannensHbie
MIpsIMBIE B ITPOCTPAHCTBE

25

TeopeMma o cyliecTBOBaHUU
Y €IMHCTBEHHOCTH MPSIMOM
napajyieIbHON TaHHOU
MPAMOM, IpoXoAsSIIeH
yepe3 TOUKY MPOCTPaHCTBA
M He JISKaIIeH Ha JaHHOM
npsimoi. Jlemma o
MepeCceUCHU
MapajiebHbIX MPSIMbIX
IUIOCKOCTBIO

26

[TapanmnenbHOCTB TpEX
npsmeIx. Teopema o Tpéx




napaJijiCJIbHBIX MIPAMBIX.
Teopema o
CKPCIIUBAIOIHUXCA MTPAMBIX

27

[TapannensHOE
MIPOCKTHPOBAHHE.
OcHOBHBIE CBOICTBA
MapajieIbHOTO
MIPOCKTHPOBAHHUS.
N3006paxkenue pa3HbIX
(buryp B mapamienbHON
MIPOCKITHH

28

[eHTpansHas MpoeKLUs.
Yron ¢ coHanpaBiIE€HHBIMU
CTOpPOHAMH. YTOJ MEXIY
MPSMBIMU

29

3amaun Ha JOKA3aTeILCTBO
M HCCJIEIOBAHHUE,
CBsI3aHHEIE C
PacIoyIOKEHUEM MPSIMBIX B
MPOCTPAHCTBE

30

[TonsiTHs: napanienbHOCTh
MPSIMOM U TUIOCKOCTH B
npoctpanctse. [IpusHak
MapajuieNbHOCTU MPSMOU U
mockocTu. CBoMcTBa
MapajuieNbHOCTH MPSAMOU U
MIJIOCKOCTH




31

I'eomerpuueckue 3agaun Ha
BBIUHCIICHUE U
JI0KA3aTebCTBO,
CBSI3aHHBIE C
MApAIIENBbHOCTBIO MTPSMBIX
U IUIOCKOCTEN B
MPOCTPAHCTBE

32

[Toctpoenune ceuenus,
MIPOXOJIALIETO Yepe3
JTAHHYIO TIPSIMYIO Ha
YyepTeke U MapajljiesIbHOTo
npyroi npssmou. Pacuér
OTHOILLIEHUN

33

[TapannensHas mpoexuus,
MIpUMEHEHHE IS
MMOCTPOCHUSI CEUCHUI KyOa
U napajuieNenunesa.
CaolicTBa
napajuiefienumnena u
MIPU3MBI

34

HapaJ'IJ'ICJ'ILHLIC IIJIOCKOCTH.
HpI/ISHaKI/I mapajyiCJIbHOCTH
ABYX IIOCKOCTEH

35

Teopema o
MapaJJIENbHOCTU U
€IMHCTBEHHOCTH
IIOCKOCTH, IPOXOASAIIEN




yepes TOUKY, He
MPUHAJICKALLYIO TaHHOMN
IUIOCKOCTH U CJIEACTBUS U3
HEE

36

CpoiicTBa napasuieabHbIX
IIJIOCKOCTEM: O
MapajyiebHOCTH MPSAMBIX
nepeceyeHus npu
MEPECEYEHHUH JIBYX
napajuIeNbHbIX TIOCKOCTEH
TpeThen

37

CBoiicTBa napayIenbHbIX
TIJIOCKOCTEM: 00 OTpe3Kax
napajuieNbHbIX TPSIMBIX,
3aKJIIOUYEHHBIX MEXKIY
napayiebHbIMU
IJIOCKOCTSIMU; O
MepeceyeHUH MPSMOii ¢
JBYMsI ITapaljieIbHBIMU
IJIOCKOCTSAMU

38

[ToBTOpEHuE: TEOpEMa
[Mudaropa Ha maockocTu

39

IToBTOpEHME:
TPUTOHOMETPUS
MPSAMOYTOJIBHOTO
TpeyroJibHUKa

40

CaoiicTBa Ky0a u




IIPSIMOYT OJIbHOTO
napajuiesenumnesa

41

Brraucnenue mimH
OTpE3KOB B KyOe U
MPSAMOYTOJIbHOM

MapajienenuIesie

42

[lepnenuKyIApHOCTH
MPSIMOM U TUIOCKOCTH.
[Ipu3nak
MEPIEHUKYIISIPHOCTH
MPSIMOM M TUIOCKOCTH

43

[lepnenuKyIApHOCTH
MPSAMOU U TIIIOCKOCTH.
[Tpusnak
MEPIEHUKYIISIPHOCTH
MPSAMOU U TIIIOCKOCTH

44

Teopema o CyIieCTBOBaHUH
M €JUHCTBEHHOCTH
MPAMOM, IpoXoAsSIIeH
4yepe3 TOUKY IMPOCTPaHCTBA
U TIEPIICHIUKYISIPHON K
IUIOCKOCTH

45

IInockoctu n
MEPIICHANKYIISIPHBIE UM
MpsSIMBbIE B MHOTOTPaHHUKAX

46

IInockoctu n




NIEPIEHIUKYIIAPHBIEC UM
IIPSIMBIE B MHOTOI'PAaHHHMKAX

47

[lepnenaukyisap u
HakJIoHHas. [locTpoeHue
MEPIEHIUKYIIApa U3 TOUKU

Ha MPSMYIO

48

[lepnenaukyisp n
HakJIoHHas. [locTpoeHue
MEPIEeHIUKYIIApa U3 TOUKH

Ha MPSMYIO

49

Teopema o Tpéx
MeprneHuKysapax (mpsmast
1 oOpaTtHas)

50

Teopema o Tpéx
MeprIeHIuKysapax (mpsmast
1 oOpaTtHas)

o1

Yroa mexny
CKPEITUBAIOIIUMHUCS
MPSMBIMA

52

[Tonck neprneHIuKyIsIpHbIX
MPSAMBIX C IOMOIIBIO
MEePIEHIUKYIISIPHBIX
MJI0CKOCTEMN

53

OproronansHoe
IIPOEKTUPOBAHUE

54

IToctpoenue ceuenuii kyoa,




MIPU3MBI, IPABUIIBHOU
MIAPAMHU/JIBI C IIOMOIIIBIO
OPTOTOHAJILHOM IIPOEKIINHU

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIBHOU
MUPaMH/IbI C TOMOUIBIO
OPTOTOHAJIBHOM IPOEKIINU

56

Cummetpus B
MIPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH.
[InockocTn cummeTpuit B
MHOTOTPaHHUKAX

57

[Tpusznak
MePIEeHIUKYIIPHOCTH
MPSAMOM U TIJIOCKOCTH Kak
CIIEICTBUE CUMMETPUU

58

[IpaBunbHbIC
MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUI OT TOYKH JI0
IJI0CKOCTH

59

IIpaBunbHBIE
MHOTOTpaHHUKU. Pacuér
pacCTOSTHUN OT TOUYKHU J0
IIOCKOCTH

60

Crnoco0bl OIyCTUTh
NEePIEHANKYISPBI:




CUMMCTpPUs, CABUT' TOUYKH
110 apAJJIENbHON PSIMOHN

61

CaBur no HenapamienbHOU
IIPSIMOM, U3MEHEHHE
paccTostHui

62

KonTponsHas pabora
"B3aumMHO€ pacroyioxkeHue
MPSIMBIX U INIOCKOCTEHN B
MIPOCTpaHCTBE"

63

[ToBTOpEHME: Yyroy MexIy
IIpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIEHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: YyrOa MEXKIY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU B ITPOCTPAHCTBE

65

FCOMCTpI/I‘ICCKI/IC MCTObI
BBIYHUCIICHHUA yIjla MCXKIY
IIpsAMBbIMU B
MHOTI'OI'paHHHUKaX

66

JIByrpaHHbIN yroJ.
CBONCTBO JINHENHBIX YTIIOB

JIBYTPaHHOTO yria

67

[leprienAuKyNsIpHBIE




miockoctu. CBoicTBa
B3aNMHO
HGpHGHZII/IKyJU[pHI)IX
MIOCKOCTEH

68

[Ipu3nax
MIEPIEHUKYIIIPHOCTH
IJIOCKOCTE; TeOpeEMa O
MIPSIMOM NIEPECEUEHHUS] IBYX
IIJIOCKOCTEMN
MEePIEeHIUKYIISIPHBIX
TpEThEN MIIOCKOCTH

69

[IpssMOyroaBHBIM
napajuiesienuIe; Kyo;
W3MEpEHHUs, CBOMCTBA
MPSIMOYT OJIbHOTO
napajuiesienuneaa

70

Teopema o AuaroHaiu
MPSAMOYTOJILHOTO
napajienenurena u
CJIeCTBHE U3 HEE

71

CrepeoMeTrpuueckue u
MIPUKIIAIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PacroOKEeHUEM MPSMBIX U
MIJIOCKOCTH

72

IToBTOpEHwue:
CKpELIUBAIOIIHECS




IpsiMble, TapajuieIbHbIE
IJIOCKOCTHU B CTaHIaPTHBIX
MHOTOTpPaHHUKAX

73

[Tapa mapaynenbHbIX
IIJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS
MIPSIMBIX, PACCTOSTHUE
MEXITY
CKPEIIUBAIOIIUMHUCS
MPSIMBIMHU B TIPOCTHIX
CUTYaIHIX

74

Paccrosgune oT TOUKH 110
MIJIOCKOCTH, PaCCTOSTHUAE OT
NPAMOM A0 MIIOCKOCTH

75

Brruncienue paccrosaHuit
MEXIY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU C TIOMOILIBIO
MePIEeHIUKYIAPHOM
IJI0CKOCTH

76

TpéxrpanHblii yroJi,
HEpaBEHCTBA JJIs
TpEXTpaHHBIX YIJIOB.
Teopema IIudaropa,
TEOPEMBI KOCUHYCOB U
CUHYCOB JJIsl TPEXTPAHHOTO

yria




7

DneMeHTHI cheprudecKoit
TE€OMETPHUH: T€OJIC3NUECKUE
JMHUY Ha 3emiie

78

KonTtponbHas pabora
"Y1l u paccTostHUS"

79

CucreMaTu3anus 3HaHHN
"MHOTOTrpaHHUK U €T0
SJIEMEHTHI"

80

[Tupamuna. Buabl
nupamu. [IpaBunbHas
npamMua

81

[Ipusma. Ilpamas n
HAaKJIOHHAs PU3MBL.
[IpaBunpHas npusma

82

[Ipsmoit nmapamnenenunen,
MPSAMOYTOJIbHBII
napajuiesienumnesa, Kyo

83

Brinykisie
MHOTOTrpaHHuKU. Teopema
Diinepa

84

Brinyxisie
MHOTrOrpaHHuku. Teopema
Oiinepa. [IpaBunbHbIe 1
MOJIYIIPABUJIbHBIE
MHOTOT'PAHHUKH

85

KonTtponsHas pabora




"MHororpaHHuKu"

[TonsiTue BexkTopa Ha

86 TJIOCKOCTH | B
MPOCTPAHCTBE

87 CyMMa BEKTOpOB

88 PazHOCTH BEekTOpOB

89 [TpaBumo napamienenumnena

90 YMHOXEHHE BEKTOpa Ha
YUCIIO0
Pasnoxenne BekTopa 1o

o1 0a3ucy Tpéx BEKTOPOB, HE
JISKaIUX B OJHOU
MJI0CKOCTH

92 CkansipHO€ TTPOU3BEICHNE

93 Brruncnenue yria Mexay
BEKTOpaMH B POCTPAHCTBE

94 [Ipocreitmue 3amauu ¢
BEKTOpaMH

95 [Ipocreitmme 3aauu ¢
BEKTOpaMH

96 IIpocrenimme 3agauu ¢
BEKTOpaMH

97 IIpocrenmue 3anauu ¢
BEKTOpaMH

98 O6006menue u




CUCTEeMaTU3alUs 3HAHUI

99 Oo6o06menne n ) 1
CUCTEMaTH3aIus 3HAHUH

100 HroroBas KOHTpOJIbHAA 1
paborta
14

101 TOTOBasi KOHTPOJIbHAS 1
paborta

102 O6061eHue u ) 1
CUCTEMaTH3aIus 3HAHUH

OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsI

Jara
HU3yUYeHus:

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTtejibHbIE

pecypchbl

IToBTOpEHME TEMBI
"KoopauHaTsl BEKTOpa Ha
IJIOCKOCTH U B
MIPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"CkansipHoe
MPOU3BEJICHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEX1y BEKTOpaMU B
npocrpanctae”

[ToBTOpEHUE TEMBI
"YpaBHeHHE TPSIMOH,
MIPOXOIALIe uepes J1Be
TOYKH"

ypaBHeHI/IC IIJIOCKOCTH,
HOpMaJib, YpaBHCHUC
IINIOCKOCTH B OTPE3Kax

VYpaBHEHHE MIJIOCKOCTH,
HOpMaJlb, ypaBHEHHE




IIJIOCKOCTH B OTPC3KaAX

Bekropnoe
IIPOU3BEICHUE

JInneliHbIE HEPABEHCTBA,
JIMHEWHOE
IPOrpaMMHUPOBAHUE

JInneliHbIE HEPABEHCTBA,
JIMHEWHOE
MIPOrpaMMHPOBAHNE

10

AHanuTHYeCKHE METOIbI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKaX

11

AHaIUTHYECKNE METOIEI
pacdéTa yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

12

dopmyna pacCTOSHUS OT
TOYKH JI0 TIOCKOCTH B
KOOpJIUHaTax

13

Haxoxnenue paccTostHuit
OT TOYKH JIO TUIOCKOCTH B
KyOe

14

Haxoxnenue paccrostauit
OT TOYKH JI0 INIOCKOCTH B
MPaBUJILHOM ITUPAMUJIE




15

Kontponsnas pabora
" AHanmuTHYECKas
reoMerpus"

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIE
MHOTOTPaHHUKH

17

Ceuenusa
MHOTOTPaHHUKOB: METO]T
CJIENOB

18

Ceuenns
MHOTOTPaHHUKOB:
CTaHJApTHBIE TIJIOCKOCTH,
TePECEUCHHS IPSIMBIX U
IUIOCKOCTEH

19

[TapannenpHble NPSIMBIE U
IJIOCKOCTH:
napajuieNibHble CEYCHHS

20

[TapannenpHble NPSIMBbIE U
IJIOCKOCTH: Pacu€T
OTHOLIEHUH

21

HapaJ'IJ'ICJ'ILHLIC IPpsAMBIC U
IIOCKOCTH: YI'JIbI MCIKIY
CKpCIIUBAOIIUMHUCH
psAMBbIMHA

22

[leprienAuKyNsIpHBIE




IIPSIMBIE U TUIOCKOCTH:
CTaHAAPTHBIE NaPbI
NIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN U IPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

23

[IepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
TeOpeMa O Tpex
MEPIEHIUKYIIPax

24

[lepnenukynspHbie
MPSIMBIE U TUIOCKOCTH:
BBIYMCIICHUS JUIVH B
MHOTOTPaHHUKAX

25

[ToBTOpEeHME: IOMIAAN
MHOTOYT'OJIbHUKOB,
(hopMyJIBI TS TUTOINAICH,
cooOpakeHHS TI0100Us

26

[ToBTOpEHME: TUTOMIAM
MHOTOYT'OJIbHUKOB,
(bopMyIbI IS TIOIIAIEH,
cooOpakeHUs TI0100Us

27

[ToBTOpEHHE: MIIOMIAAN
MHOTOYTOJILHUKOB,
(bopMyIbI TS TIOIA e,
cooOpaxeHus moao0us




28

[Inomanu ceyenun
MHOTOT'PAaHHUKOB:
IIJIOIIAIU ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COO0paxeHus moa00us

29

[Inomanu ceyenui
MHOTOTPaHHUKOB:
IIJIOIAIN ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
cooOpakeHUs TI0100MS

30

KounTtponsHas pabota
"[ToBTOpEeHUE:
MHOTOTPaHHUKH, CEUYEHUS
MHOTOI'PaHHUKOB"

31

O0BéM Tena. O0beEM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

32

3amauun 00 yABOCHUH
Ky0a, 0 KBagparype Kyoa;
O TPUCEKIIUH yTia

33

CrepeomMeTpuiecKue
3a7a4M, CBSI3aHHBIE C
00BEMOM
MPSIMOYTOJIBHOTO
napajuieNenuneaa

34

[Ipuknanueie 3ana4w,




CBSI3aHHEIE C
BBIYHCIICHHEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesienumne/ia

35

OO0BEM MpsAMO TPU3MBI

36

CrepeoMerpuueckue
3aJ1a4uM, CBSI3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB
MPSAMOM IPU3MBI

37

[Tpuknagnsie 3am1ayu,
CBSI3aHHBIE C 00BEEMOM
MPSAMOM IPU3MBI

38

Brruncienue 006MOB
TEJ C IIOMOIIBIO
OTPEIEIIEHHOTO
uaTerpaia. O0bpEmM
HaKJIOHHOHM TIPU3MBI

39

Brruucienue 006MOB
TeJ C TOMOIIIBLIO
OTPEICIIEHHOTO
unTerpana. OopéM
MUPAMUIBI

40

dopmyna o0bEMa
nupamupl. OTHOIICHHE
00BEMOB MHUpaMus ¢
o0IIMM yriom




41

dopmyrna o0bEMa
nupamuibl. OTHOLLIEHUE
00BEMOB MHPaAMUJ C
o0ImmM yriom

42

Crepeomerpuueckue
3a7a4M, CBSI3aHHBIE C
00BEMaMM HAKJIOHHOM
TIPU3MBI

43

Crepeomerpuueckue
3aj1a4M, CBSI3AHHBIE C
o0BbEMamMu MHUpaMUIbI

44

[Tpuknagnsie 3a1auu 1Mo
TeMme "OOBEMEI Ten",
CBsI3aHHBIE ¢ 00BEMOM
HAKJIOHHOU MPU3MBI

45

[IpuknagHeie 3a1auu 1Mo
teme "OO0bEMEBI TEN",
CBsI3aHHBIE C 00BEMOM
MTAPAMU/IBI

46

[Ipumenenne 06bEMOB.
Brruncnenue paccTosiHus
710 TJIOCKOCTHU

47

KonTtponsHas padorta

"O06BEM MHOTOTpaHHUKA'

48

]_II/IJ'II/IHL[pI/I‘-ICCKaH
IOBCPXHOCTD,




oOpa3yromue
HWIMHAPUYECKON
MMOBEPXHOCTHU

49

HMunuuap. Hpsamon
KPYTOBOW LIUJIUHAP.
[Inomane MoBEpXHOCTH
LHWIMHIpA

50

Konunueckas
MTOBEPXHOCTb,
00pazyromne KOHMIEeCKOM
noBepxHocTh. Konyc

51

Cedenue KoHyca
MJI0CKOCTBIO,
MapaieIbHOMN MIIOCKOCTH
OCHOBaHUS

52

VYceu€HHbIN KOHYC.
N300paxkeHue KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITmomans 0OKOBOI
MMOBEPXHOCTH U TIOJTHOU
MOBEPXHOCTH KOHYCa

54

ITnomans 00KOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTU KOHYCa

55

CrepeoMerpuueckue
3aJjauyl Ha




JI0Ka3aTesIbCTBO U
BBIYUCIICHUE,
IMOCTPOCHUEM CEUYEHUI
LUIHHIPA, KOHyca

56

Crepeomerpuueckue
3a/1a4y Ha
JI0Ka3aTesIbCTBO U
BBIYHUCJICHUE,
MMOCTPOCHUEM CEUYEHUI
IJIMHApPA, KOHYyCca

57

[Tpuknagnsie 3am1ayu,
CBSI3aHHBIE C IUIUHIPOM

58

[Ipuxknagnsie 3amayu,
CBSI3aHHBIE C IWJIMHIPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u
rapa ¢ IioCKOCThIO.
Kacanwue mapa u cdepsr
IUIOCKOCTHI0. By n
n300pakeHue mapa

61

[Tepeceuenue chepbl u
mapa ¢ IIOCKOCTBIO.
Kacanwue mapa u chepbl
TUIOCKOCTBI0. Bu
n3o00pakeHue mapa

62

VYpaBHeHue chepsbl.




[Tnomans chepst u e€
yacTeu

63

Cummerpus cdepsl u
mapa

64

Crepeomerpuieckue
3aJauu Ha
JI0Ka3aTeIbCTBO
BBIYHCJICHUEC, CBSA3aHHBIC
co cdepoii U mapom,
MOCTPOCHUEM UX CEUCHUH
TUTOCKOCTBIO

65

Crepeomerpuueckue
3aJlauM Ha
J0Ka3aTeNbCTBO U
BBIYHCIICHUE, CBSI3aHHbBIE
co cdepoii U mapom,
MIOCTPOCHUEM UX CEYCHHI
IJIOCKOCTBIO

66

[Ipuknanueie 3anauu,
CBsI3aHHBIE CO chepoi u
mapom

67

IToBTOpEHME:
OKPYXHOCTb Ha
ITIOCKOCTH, BBIYUCIIEHUS
B OKPY>XHOCTH,
CTaHJIapTHBIE TIO100Us




68

Pasnmuunslie KOMOMHAITUHA
TEJ BpaIleHUs U
MHOTOTPaHHUKOB

69

3anauu o teme "Tena u
IIOBEPXHOCTHU BpaleHus"

70

3anaun o teme "Tena u
MTOBEPXHOCTH BpalieHus"

71

KonTtponsHas pabora
"Tena 1 TOBEPXHOCTH
BpaiieHus"

72

O06BEM TIUIMHApA.
Teopema 06 06bEMe
MPSIMOTO IIAJIHHJIPA

73

Brruncienue 00EMOB
TEJ C IIOMOIIBIO
OTPEIEIIEHHOTO
uHTerpaia. O0bpEmM
KOHYcCa

74

[Tmomamu OOKOBOH U
IIOJIHOM IMOBEPXHOCTH
KOHYca

75

CrepeoMeTrpuueckue
3aJlauu, CBSI3aHHbBIE C
BBIYHCIIEHUEM 00BbEMOB
HWINHPA, KOHYyCca

76

HpI/IKJ'Ia,[[HLIC 3aga4u 110




teMme "OO0bEMBI U

IIJIOIIAIU [TOBEPXHOCTEN

Ter"

77

OO6béM 1apa u 1mapoBoro
cekropa. Teopema 00
00béme mapa. [lnomanp
cdepsl.
CrepeoMerpuueckue
3aJ1auM, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB
rapa, mapoBoro
CerMEHTa U IapoBOTO
CEeKTOpa

78

[IpuknagHeie 3a1auu 1Mo
TeMme "OOBEMEI Ten",
CBsI3aHHBIE ¢ 00BEMOM
mapa ¥ IioIiaabio
cthepnl. COOTHOIICHHMS
MEXTy TIOIIAIIMH
MOBEPXHOCTEUN U
00BpEMaMHU IO JOOHBIX TENI

79

ITonoOHsIE TENA B
MIPOCTPaAHCTBE.
N3menenne o0bEéMa npu
MOJI00UH.
CrepeomMerpuueckue
3a/1auu, CBSA3aHHBIE C




BBEIUMCIIEHUEM 00BEMOB
TeJl U IUIoIaiel
IIOBEPXHOCTEH

80

KonTponbHas pabora
"[1nommaan mMOBEpXHOCTH
1 00BEMBI KPYTJIbIX TET"

81

JIBM>KEHUS MPOCTPaHCTBA.
OtobOpaxeHusl.
JIBH)KEHHUS U PaBEHCTBO
¢uryp. O6mue cBoicTBa
JNBIDKECHUN

82

Bune! nBmkeHnii:
MapasieabHbIN EPEHOC,
LEHTpaJbHasl CUMMETpPHS,
3epKajbHasi CHMMETpHS,
MOBOPOT BOKPYT MIPSIMOMA

83

[IpeobpazoBanus
nonoous. [Ipsmas u
cdepa Diinepa

84

FGOMCTpI/I‘ICCKI/Ie 3aJa4u
Ha IPUMCHCHHC
JABUIKCHUA

85

KonTtponsHas pabora
"BexTopsl B
npocrpaHcTae”

86

Oo6o01aromiee




noBropenue 11 nonstuit
U METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aLUs
3HAHMI:
"[TapanensHOCTD
MPSAMBIX U INIOCKOCTEN B
npocrpaHcTee”

87

Ob6o6maromiee
noBTopenue 11 nmonsaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CUCTEMATH3aLUS
3HaHuil: "BekTopsl B
npocrpanctae"

88

Ob6o6maromiee
noBTopenue 11 nonsruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CHUCTEMaTH3aLus
3HaHuil: "BekTopsl B
npocrpanctae”

89

Oo6o01aromiee
noBTopenue 11 nousruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIUS




3Hanuii: "O0Bem
MHOTOTpaHHHUKa"

90

O6o06maromee
noBropenue 11 nonstuit
1 METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMaTH3alus
3HaHui: "O0beM
MHOTOTpaHHHUKa"

91

Ob6o6maromee
noBTopenue 11 nmonsaruit
¥ METOJIOB Kypca
reomeTpun 10-11
KJIaCCOB, CHCTEMaTH3aLus
sgagui: "[lmonaan
MMOBEPXHOCTU U 00BEMBI
KpyJibIxX Ten"

92

O6o06maromiee
noBTopenue 11 nonsruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMAaTH3aIUS
sgaguii: "[lnomaan
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX TEN"

93

HToroBast KOHTpOJIbHAS
pabota




94

Hrtorosast KOHTpoJIbHAsA
pabora

95

[ToBTOpEenue, 06061IEHNE
U CUCTEMaTu3anuAa
3HaHUHI

96

Hcropus pazsutus
CTEepEOMETPUHN KaK HAyKU
U €€ poJib B Pa3BUTUH
COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

97

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX
WHKEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUI

98

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH

99

Hctopust pa3BuTHA




CTEPEOMETPUHU KAK HAYKU
U €€ poib B Pa3BUTUH
COBPEMEHHBIX
VMH)KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJOTUI

100

Hcropus pazsutus
CTEepEOMETPUHN KaK HAyKU
U €€ posib B Pa3BUTUH
COBPEMEHHBIX
HMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Uctopus pazputus
CTEPEOMETPUHU KAK HAYKU
U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX
WHKEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHI

102

Uctopus pazputus
CTEPEOMETPUHU KaK HAYKU
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUH




OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kox
NpoBepsieMo IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
ro 00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [IpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIEJCTBHS M3 HUX INPH PEHICHUU
' reOMETPHUYECKHUX 33T
73 OnepupoBaTh MOHATHSAMH: MAPALICIBHOCTh W  TEPHEHIUKYIIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpumupoBaTh B3aUMHOE PACHOJIOKEHHAE TPSMBIX M TUIOCKOCTEH B
' NPOCTPAHCTBE
OnepupoBaTh NOHATUAMM: ABYTPAHHBIN yroJ, rpaHd JBYIPaHHOIO Yria,
7.5 pebpo ABYrpaHHOTO yIJia, JUHEWHBIN YroJl ABYTPaHHOTO yIJia, TpaaycHas
Mepa ABYIPaHHOIO yria
76 OnepupoBaTh NOHATUSAMH: MHOIOI'PAHHMK, BBIMYKJIbI M HEBBITYKIIBIN
' MHOTOI'PaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IPaBUIIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTe OCHOBHBIE BH/bl MHOTOTPAaHHHMKOB (NHMpaMuia, HpU3Ma,
' MPSMOYTOJIBHBIN MapajuieenuIe;, Kyo)
KnaccupunupoBaTb ~ MHOrOIpaHHMKM,  BbIOMpass ~ OCHOBaHMS  JAJIS
78 K1accubuKauy  (BBIIYKJIbIE M HEBBIIYKJIbIE  MHOIOI'DAaHHMKH,
' IpaBUIbHbIE MHOIOIPDAaHHMKM, MpsIMblE U  HAKIOHHbBIE IIPU3MBI,
napaJiesienune /bl)
79 OnepupoBaTb HOHATHSAMHU: ceKyluas IUIOCKOCT, ceueHue
' MHOTI'OI'PaHHMKOB
710 OOBSCHATh  NPUHLMIIBI  [OCTPOEHUS  CEUEHUH  MHOTOTPAHHUKOB,
' UCIIOJIb3YS] METOJ CIIEJIOB
CTpouTh Ce€4YE€HUS MHOTOIPAaHHUKOB METOJOM CIIEJOB, BBINOJIHSATD
7.11 (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXO’KJEHHE T€OMETPHUECKUX BEIMYMH MO 0Opa3nam
7.12 WIK aJIrOpUTMaM, HPUMEHSS M3BECTHBIE AHAJIUTUYECKUE METOMAbI IpH

peICHUU  CTAaHHAPTHBIX MATCMATUYCCKUX 3aJlad Ha  BBIYUCIICHUC




paCCTOSIHI/If/’I MCXKAY ABYMs TOYKaMH, OT TOYKHU OO HpSIMOfI, OT TOYKHOO
IJIOCKOCTH, MCIKAY CKPCIIUBAOIUMHUCA IMPAMBIMHA

7.13

Pematp 3amaun Ha HAXOXKJEHUE TEOMETPUUYECKUX BEIMUYUH MO oOpas3iam
WM AJTOPUTMaM, MPUMEHSS M3BECTHBIC AHAUTUYECKUE METOJbI IMpHU
PELIEHUU CTaHIAPTHBIX MAaTEMaTUYECKUX 3a/lad Ha BBIYMCIICHUE YIJIOB
MEXKy CKPEIIUBAIOIIMMUCS MNPSIMBIMUA, MEXKIY NPSMOW U IUIOCKOCTBIO,
MEK 1y TUIOCKOCTSMHU, JBYTPAHHBIX YIJIOB

7.14

Boerancnare 00bEMBI M TUIOMAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nmupamMuja) ¢ NIpUMEHEHUEM (POPMYJI, BEIUUCIATH COOTHOIICHHUS
MEXAY IUIOUIA/IIMH MOBEPXHOCTEH, o0bEMaMu 10100HBIX
MHOTOTPaHHUKOB

7.15

OnepupoBaTh NOHSTUSMU: CUMMETPHUSI B INPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh W HHTEPHPETUPOBATH HHPOPMAINIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (urypax, NpeICTaBICHHYIO Ha
YepTekKax U PUCYHKAX

7.17

[IpumensTs reoMerpuueckue ¢akThl Uil PELIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOJIArarolIUX HECKOJBKO IIAroB PpEUICHUs, €CIU YCIOBUS
IIPUMEHEHMs 3a]laHbl B SIBHOM (opme

7.18

[IpumensaTh mpocTeilliue mnporpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHbBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1au

7.19

[IpuBoUTH MpUMephl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U
YKU3HHU, PAcIlO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

7.20

[IpuMeHsTh MoyueHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATH peaibHbIC
CUTYallMu ¥ MPUMEHSTh U3yYCHHbIE TOHATHS B MPOIIecCe MOUCKA PEIICHHUs
MaTeMaTHYecKu  copMylIUpOBaHHOW  MpoOJIeMbl,  MOJEIUPOBATH
peasibHbIE CHUTyallUM Ha S3bIKE T'€OMETPUH, HCCIEA0BATH IMOCTPOCHHBIE
MOJIETM C UCIHOJb30BAHHMEM TE€OMETPUUYECKUX TOHATUH U TEOpeM,
anmapara anreOppl, pemiaTh MNPAKTUYECKHE 3aJaud, CBS3aHHBIE C
HAXO0/IEHUEM T€OMETPUYECKUX BETUYHH

11 KIJACC

Kox
npoBepsieM
oro
pe3yJabTaTa

6

IIpoBepsiemble MpeMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOIA
o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro o01ero 0opa3zoBaHus

I'eomerpus




OnepupoBaTh MOHATUSAMH: IWIMHAPHUYECKAs MOBEPXHOCTh, 00pa3yromue
LMAJIMHIPUYECKOM ITOBEPXHOCTH, UMIUHIP, KOHMYECKass II0BEPXHOCTD,

6.1
oOpa3ymomue  KOHHYECKOW  TMOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 PacriosnaBars Tena BpaieHus (IMIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHUS TEJl BPALLICHHSI
6.4 KrnaccuduimpoBars B3anMHOE pacIioioskeHue cepbl U MII0CKOCTH
OnepupoBaTh TOHATHSMHU: IMAPOBOM CETMEHT, OCHOBAaHWE CETMECHTA,
6.5 BBICOTAa CErMEHTA, IIApOBOW CJIOW, OCHOBAHWE IIAPOBOTO CJIOS, BBICOTA
[IAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Berumcnate 00BEMBI WM IDIOMIAJM  TMOBEPXHOCTEH TeI  BpalICHHS,
' TEOMETPUYECKUX TeJl C MPUMEHEHHEM (popmyIt
OnepupoBaTh TOHATHUSAMHU: MHOTOTPAHHHWK, BIMCAHHBIH B cdepy H
6.7 OTIHMCaHHBII OKOJIO cdepbl, chepa, BOUCAHHAST B MHOTOTPAHHUK WJIH TEJIO
BpAaIICHUS
6.8 BBIYHCIIATE COOTHOMICHUST MY IIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
' MOJOOHBIX TEN
6.9 N3o00paxkaTe u3ydaemble (UTYpbl OT PYKH U C NPUMEHEHHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BobinonHAT  (BBIHOCHBIE) IIJIOCKHE YEPTEKH M3 PUCYHKOB TPOCTHIX
6.10 00bEMHBIX (GUTYp: BHUJ CBEpXy, COOKY, CHHU3Y;, CTPOUTh CEUCHHUS TeI
BpaIlCHUS
W3Bnekarb, HHTEPHOPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMAIMIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUrypax, NPeICTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTh reomeTpuyeckue (axkTbl Ui PELICHUS CTEPEOMETPUUYECKUX
6.12 3a/a4, MPEANOoNaralonMX HECKOJIbKO IIaroB peHIeHHs, €CIH YCIOBUS
PUMEHEHHUS 33JIaHbl B ABHOH opme
6.13 OmnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
BoInonHAT,  A€WCTBUS CIIOKEHHSI BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
6.14 YMHOKEHUSI BEKTOpAa Ha YHCIO, OOBICHATh, KaKMMH CBOWCTBAMU OHH
o0azaroT
6.15 [IpumeHsaTh MpaBUiIoO MapauieNenuneia Mpy CI0KEHHH BEKTOPOB
OnepupoBaTh MOHATHSAMH: JI€KapTOBBI KOOPAWHATHI B MPOCTPAHCTBE,
6.16 BEKTOP, MOAYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOPA, yroll
' MEX1y BEKTOpaMH, CKAISIPHOE MPOU3BEACHNE BEKTOPOB, KOJIJIMHEAPHBIE U
KOMIUJIaHAPHBIE BEKTOPHI
6.17 Haxonuth cyMMy BEKTOpPOB M MpPOHM3BEICHHE BEKTOpAa HA YHWCIO, Yrol

MCXKAY BCKTOpaMH, CKAJIPHOC MPOU3IBCACHHUC, PACKIAABbIBATH BCKTOP IIO




ABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3aﬂaBaTB IIJIOCKOCTh YPAaBHCHUCM B IICK&pTOBOfI CUCTCMC KOOpANHAT

6.19

Pemate HpOCTCﬁMHC rCOMETPHUICCKUC 3ada4d Ha NPUMCHCHHUE BCKTOPHO-
KOOpAWHATHOT'O METOJa

6.20

Pemate 3aJa4d Ha J0Ka3aTCJIbCTBO MaTEMAaTHYCCKHUX OTHOIICHUN |
HaxX0KIACHUC TCOMCTPUUYCCKHUX BCJIWYHH I10 06pa311aM WK ajliropurmam,
IIPUMCHAA HU3BECTHBIC METOAbI npu PCUICHUN CTaHAapPTHBIX
MaTeMaTHYCCKHUX 3ada4

6.21

[IpuMenAT mpocTEHIIME NPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELICHUN CTEPEOMETPUUYECKHX 3a]1a4

6.22

[IpuBOoUTE IpUMEPBHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IMPHUPOAE U
JKW3HH, PACIIO3HABATh MPOSBJICHAE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpuMeHATH MOJTydeHHBIE 3HAHWS HAa NMPAKTUKE: aHAJIU3UPOBATH pEajbHbIE
CUTYallMM Y NMPHUMEHSTh N3yYEHHbIE IOHATHUS B MPOIIECCE MTOMCKA PEIIECHUS
MaTeMaTH4eCKu COPMYTUPOBAHHOMN MPOOIEMbI, MOAETUPOBATH PealIbHbBIE
CUTyallUM Ha $3bIKE I'€OMETPUH, MCCIIEIOBAaTh IMOCTPOCHHBIE MOJIEIN C
HCIOJIb30BAHNEM I'€OMETPUYECKHUX MOHATUI U TeopeM, armnapara anredpsl,
pemaTe  NPAKTUYECKHME  3a/ayd,  CBSA3aHHBIE C  HAXO0XICHUEM
FeOMETPUUYECKUX BEIUYUH




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂEMblﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbBIE TOHATHUS cTepeoMeTpuH. Touka, MpsiMasi, MIOCKOCTh, IMPOCTPAHCTBO.
[lonsiTve 00  aKCMOMaTHYECKOM  IOCTPOEHHM  CTEPEOMETPUM:  aKCUOMBI
CTEPEOMETPHH U CIEACTBUSA U3 HUX

7.2

B3auMHOEe pacnonokeHue INpsAMBIX B NIPOCTPAHCTBE:  IE€PECEKaroIIHecs,
napajulefibHble ¥ CKpeluBaromuecs mnpsMele. [lapannenbHOCTs NpsAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: MapajljlelibHble MpsIMble B IPOCTPAHCTBE,
MapajuleIbHOCTh TPEX MPSMBIX, MapaJJICNIbHOCTh MPSAMON U IUIOCKOCTH. YTJIBIC
COHAINpPABJICHHBIMH CTOPOHAMM, YIrOJd MEXAY MpPSIMbBIMH B TIPOCTPAHCTBE.
[TapannenbHOCTb MIOCKOCTEN: NapajlelbHble INIOCKOCTH, CBOMCTBA MapauIeIbHbIX
miockoctel. [Ipocrelimme npocTpaHCTBEHHbIE (UIYphl HA MIIOCKOCTHU: TETPadAp,
KyO, napajjienenures, IoCTpOeHUEe CeUeHHM

7.3

[lepnieHIUKYIAPHOCTh TPSIMOM M TUIOCKOCTU: TMEpPHEHAMKYJISPHbIE MpsMbIE B
MPOCTPAHCTBE, MpsMble MapajulebHble U NEPIEeHIUKYISpPHbIE K IUIOCKOCTH,
MpPU3HAK TEPIEHIUKYIIPHOCTH TMPSAMON W IJIOCKOCTH, TeOopeMa O MpsIMOi
MEePIEHANKYJISIPHON TIJIOCKOCTU. YTJIbI B MPOCTPAHCTBE: YroJd MEXAY NPAMON M
IUIOCKOCTBIO,  JABYTPAHHBIM  yroJi, JIMHEWHBIA yroja JBYIPAaHHOTO  yrija.
[lepnieHuKynAp U HAKIOHHBIE: PACCTOSHHE OT TOYKHU JIO0 IJIOCKOCTH, PACCTOSHUE
OT MPSAMOI1 10 TUIOCKOCTH, MPOEKLHsI GUTYPHI HA TIOCKOCTh. [lepneHIukynsapHOCTb
IJIOCKOCTEH: MpHU3HAK MEPHEeHAUKYIIPHOCTU JABYX Iutockocteil. Teopema o Tpéx
MePIeHIUKYIIApax

7.4

IlonsaTue MHOI'OrpaHHHUKa, OCHOBHBIC J3JICMEHTBI MHOI'OI'paHHHMKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTI'OI'PAaHHUKH, pa3BépTKa MHOT'OI'PaHHHKA. HpmMa: N-yrojabHas
IIpu3Ma, rpadHd 1 OCHOBAHUWA IIPU3MBI, IIpAMasd W HAKJIIOHHAA IIPU3MBI, OoKoBas U
I1I0JIHaA IOBCPXHOCTDb IIPU3MBEI. Hapannenennnez[, HpﬂMOYFOJ’ILHHﬁ
ImapaiCiaCimIiea u €ro CBOlCTBA. HI/IpaMI/II[aI N-yrojibHas mnUpamMuaa, IT'paHU H
OCHOBAaHHUC IINMpaMHIbI, OOKOBas M IOJIHAS MNOBCPXHOCTDb ITUpaAMHAbI, IIpaBHUJIbHAA U
yceqéHHasl nmupamMuja. DIIEMEHTBI npuaMbl "W  IMAPAMUIBI. HpaBI/IJIBH BbIC
MHOTOI'paHHUKHU: TIOHATHUEC IIPABUIIBHOTO MHOTOTpaHHUKA, IIpaBHJIbHAsA IIpU3Ma U
InpaBUJIbHad IHUpaMuJid, IpaBHJIbHAA TPCYTrOJibHAA TIHpaMUuaa U HpaBHJ’IbHHfI
TCTpas’ ap, KY6 Hpe,Z[CTaBJ'IeHI/Ie O [IPaBUJIBHBIX MHOTOTpaHHHKAX: OKTas3ap,
AOACKAd AP U UKOCAAPYTrue CeueHus MMPU3MBbI U TMPAMHUIbI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CHUMMCTPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DIIEMEHTBI CUMMCTPUHU B ITUPaAMUJAX, MapaJlJICJICIUIICAAX, ITPABUIIBHBIX




MHOT'OrpaHHUKax

7.6

Bbruncrnenue >1€MEHTOB MHOTOTPAHHUKOB: pEOpa, nmaroHanw, yribl. [lmomans
OOKOBOW TOBEPXHOCTH M TOJHOW TOBEPXHOCTH TNPSMOW TPHU3MBI, IJIONIA]Ih
OCHOBAaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOM npu3Msbl. [Lnomans 60koBOM
[IOBEPXHOCTH U IOBEPXHOCTHU TMPABUJIBHON MUpPaMUJbl, TEOpeMa O IUIOLIAH
yceuénHoil nupamuabl. [lonstue 06 06béme. OObEM UPaMUIbL, IPU3MBI

1.7

[TogoGHble Tema B mpoctpaHcTBe. COOTHOMIGHUS  MEXAY  IUIOIIAJIIMU
MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

HunuHaapudeckas TOBEPXHOCTh, 00pa3yONINe MIJIHHIPHIECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKOW TmoOBepXHOCTU. LmmuHap: ocHoBaHus u  OoKOBas
MMOBEPXHOCTb, 00pa3ymolas u 0Ch, IIIOIIA (b OOKOBOH U MOJHON MOBEPXHOCTH

6.2

Konnueckass moBepXHOCTb, 0O0pa3yloliye KOHHYECKOW IOBEPXHOCTH, OCh HU
BEpIIMHA KOHUYECKOW moBepxHOcTH. KoHyc: oOcHOBaHMEe U  BepIIWHA,
oOpasyromass ¥ 0Ch, IJIOMAAL OOKOBOW W TOJHOW TMOBEPXHOCTH. YCEUEHHBIN
KOHYC: 00pa3yrolue U BbICOTa, OCHOBaHMsI U OOKOBast IOBEPXHOCTh

6.3

Chepa m map: meHTp, paauyc, AUAMETP, IJIOMATL TMOBEPXHOCTH C(EpHI.
B3anMHoe pacronokenue cdepbl W IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K
chepe, iomaab chepsl

6.4

N3o00pakenue Ten BpaleHus Ha MI0CKOCTU. Pa3BépTka nMIuHApa U KOHyca

6.5

KOM6I/IHaL[I/II/I TEJI BpalllCHUA WU MHOI'OI'paHHHUKOB. MHOFOFpaHHPIK, ONVCaHHBIN
OKOJIO C(bepbl, C(bepa, BIIMCaHHAA B MHOT'OT'PpaHHUK, HJIM TCJIO BPpAalllCHUA

6.6

[Tonsitne 06 o6béme. OcHOBHBIE cBOMCTBa 00bEMOB Ten. Teopema 06 00bEMe
MPSIMOYTOJIBHOTO Mapauienenuneaa u cieactsuss u3 He€. OO0bEM HMIUHApA,
koHyca. O0BEM 1apa u miomaas chepbl

6.7

[logoGubie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAIASIMHU
MMOBEPXHOCTEH, 00bEMaMU TI0TI0OHBIX TEIT

6.8

CeueHns MUJIIMHApAa (napanneano " NCPHCHAUKYIISIPHO OCI/I), CCUCHUSA KOHYCa
(HapaJ'IJ'IeJ'ILHOC OCHOBAHHIO U MMPOXOAsAIICC UCpe3 BepH_II/IHY), CCUCHUA 1Iapa

6.9

BeKTOp Ha IIJIOCKOCTU U B MPOCTPAHCTBE. CrnoxeHrue W BBIYUTAHUE BCKTOPOB.
YMHOXKEHHE BCKTOpPa Ha quCio. Paznoxxenue BCKTOpa 110 TpeM
HCKOMIUIAHAPHBIM BCKTOPaM. HpaBI/IHO Mnapajeaenuicia. Pemenne 3agay,
CBA3aHHBIX C IPUMCHCHUCM ITPABUJL JIENCTBHIL C BCKTOpaMHn

6.10

HpSIMOYFOJ'ILHaH CUCTCMa KOOpAHWHAT B IIPOCTPAHCTBE. KOOp,Z[I/IHaTLI BCKTOpA.




[IpocTeiimue 3amaum B KOOpAWHATAX. YTOJI MEXIy BekTopamu. CkajasipHOe
MIPOU3BCIACHUC BCKTOPOB. Breraucnenue YIJI0B MCXKIY NPAMBIMU U ITJIOCKOCTAMMU.
KoopanHaTHO-BEKTOPHBIN METOJI IIPH PELICHUN F€OMETPUYECKUX 3aa4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA30OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI cpeIHero
0011ero oopa3oBaHus

Brnagenne MeromgaMu JOKa3aTeNbCTB, AITOPUTMAMHU DEIICHHS 3a/1ad;
yMeHHE (QOpMYIUPOBATH U ONEPUPOBATH MOHATUSMU: OIpPEIEICHHE,
aKCHoOMa, Teopema, CIIEJCTBHE, CBOWCTBO, MPU3HAK, JI0OKA3aTEIbCTBO,
PaBHOCHUIBHBIE (bOpMYyIUPOBKY; MIPUMEHSATD UX; YMEHHE
dbopmynupoBaTh 00paTHOE ¥ MPOTHBOTIIOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTL IIPUMEPBI U  KOHTPIPUMEPBI, HCIOIB30BaTh METOJ
MaTeMaTU4YEeCKOU HUHAYKIUHU, IIPOBOANUTE JOKA3aTCIbHBIC PACCYKIACHUA
npu pPEHICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYIO IIpaBUIIBHOCTH
pacCyXJ€HHUI; yMEHUE OINEepUpPOBATH MOHATUAMHU: MHOMKECTBO,
IMOAMHOXKECCTBO, OII€pallU HAaA MHOXCECTBaAMH; YMCHUC HCIIOJIb30BaATh
TEOPETHKO-MHOXKECTBEHHBIN  ammapar Jjisl  ONHCaHHWsS  pPealbHBIX
MIPOIIECCOB | SIBIICHUW M MPH PEIICHUH 3334, B TOM YHCIIE U3 JAPYTHX
y4eOHBIX TMPEIMETOB, YMEHHE ONEPUPOBaTH MMOHATHUAMHU: Tpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHHUE 3a]aBaTh U
OTIMCBIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMH; UCIIOJIB30BATh rpadbl IPH
peleHUN 3a1a4

YMeHue onepupoBaTh MOHATUSAMH: HATypaJlbHOE YKCIIO, LEJI0€ YHUCIIO,
CTENEHb C IeJbIM II0OKa3aTeleM, KOPEHb HATypallbHOM CTEIeHH,
CTENEHb C PAalMOHAJbHBIM IOKa3aTeJeM, CTENEHb C JCHCTBUTEIbHBIM
HoKas3aTejaeM, JIOrapupM UuCla, CHHYC, KOCHMHYC U TaHIEHC
IPOM3BOJILHOIO 4YHCJIa, OCTaTOK MO MOJIYIIO, palMOHAJIbHOE YHCIIO,
UppallMOHAILHOE  YMCJIO, MHOXECTBA  HATypaJlbHBIX,  LEJBIX,
pAaLlMOHATIBHBIX, JEWCTBUTENBHBIX YHCEN; YMEHUE HCIOJIb30BaTh
NPU3HAKU JIEIMMOCTH, HAUMEHBIINI OOIIMN JenuTenb 1 HauMeHbIlee
oOmiee KpatHoe, anropuT™M EBKinaa npu pemieHuu 3a1ad; 3HaKOMCTBO
C Ppa3IMYHBIMU NO3UIMOHHBIMM CHCTEMaMH CUUCIICHHUS; YMEHHE
BBINOJIHATH BBIYUCIICHHE 3HAYEHUH U MpeoOpa3oBaHUs BhIpaKEHUI CO
CTENEeHsMH U Jorapudmamu, npeoOpa3oBaHus APOOHO-pallMOHATBHBIX
BBIPAKEHUI; YMEHHE ONEPUPOBATH MOHATHUAMMU: IOCIEIOBATEIBHOCTD,
apupmeTHyeckas ~ Mporpeccusi,  reoMeTpudeckas  Iporpeccus,
0eCKOHEYHO YObIBalOIlas TreoMEeTpUYecKas MpOrpeccusi; yMeHHe
3a/aBaTh  IOCIEAOBAaTENbHOCTH, B TOM 4YHCIE C  IOMOUIBIO




PEKyppeHTHBIX  (QOpPMYJI;  YMEHHE  ONEpUpPOBaTh  MOHATHSIMH:
KOMIIJIEKCHOE YHCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHMCIA, MOIYlb U
apryMeHT KOMIUIEKCHOTO 4HCia, (opMa 3aluCh KOMIUIEKCHBIX YHCET
(reomeTpuyeckasi, TPUrOHOMETpUUYECKass M anredpandeckas); yMeETb
POU3BOJIUTH apU(METHUECKHE JCHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
OPUBOJIUTH  IPUMEPHl  HMCHOJb30BAaHUS  KOMIUIEKCHBIX  YMCEJ;
ONEpUpOBaTh MOHATHAMHU: MaTpuua 2x2 u 3x3, ompenenureiab

MaTpPHUILIbI, FEOMETPUUECKUI CMBICII ONPEAETUTENS

YMeHne onepupoBaTh MOHATHUAMU: PAMOHAIBHBIC, UPPALMOHAIBHBIE,
MOKa3aTeabHble, CTENIEHHBIE, JIOTapU(PMUUIECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUSI W HEPaBEHCTBA, HX CHUCTEMBI; YMEHHE ONEPHPOBATH
MOHATHSMU: TOKJIECTBO, TOXJAECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHUE,
HEpPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPaBEHCTB, PABHOCHIBHOCTh
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pelaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C MOMOIIBIO PA3JINYHBIX NMPUEMOB; penlaTh
YpaBHEHUS, HEPaBEHCTBA W CHCTEMBI C MapaMeTpoOM; NPHUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl PEIICHUS] MAaTEMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKH U peasibHOM KU3HU

YMeHne omnepupoBaTh MOHATUSAMH: (QYHKIHS, YETHOCTH (YHKIHWH,
MEePUOANIHOCTh (YHKIIUHM, OTPAHUYCHHOCTh (PYHKIIMH, MOHOTOHHOCTB
(dbyHKIIMH, SKCTpeMyM (YHKITUU, HanOOJIbIIIee U HAUMEHBIIIEE 3HAYCHHS
(GyHKIMM Ha TPOMEXKYTKE, HENpephiBHAS (DYHKIHSA, ACHMIITOTHI
rpadpuka QyHKIMH, TepBas ¥ BTOpas npou3BoJHas (QyHKIHUH,
TE€OMETPUIECKUHN U (PU3HUECKHI CMBICI TPOU3BOIHOM, TEpBOOOpa3Hasi,
OTIpENICNIEHHBIA WHTETPAI, yYMEHHE HAXOJUTh AaCHMIITOTHI Tpaduka
(GYHKIMU; YMEHUE BBIYHCIISTH MPOU3BOIHBIC CYMMBI, MPOU3BEIACHUS,
9YaCcTHOTO M KOMITO3UIMH (PYHKIUI, HAXOIUTh YpaBHEHUE KacaTeIbHOU
K TpaduKy (QyHKIMH, YMEHHUE HAXOJIUTh IMPOU3BOIHBIC FIIEMEHTAPHBIX
(GyHKIUH; yMEHHE HCIOJb30BaTh MPOU3BOJHYIO JIJISI MCCIICIOBAHUS
(GyHKIMH, HAXOAUTh HANOOJBIIUE U HAUMCHBIINE 3HAYCHUS (DYHKIIHIA,
CTpOWTh TpauKH MHOTOWICHOB C HCIOJB30BAaHHEM arlrapara
MaTeMaTHYeCKOTO  aHaju3a;  MPUMEHITh  MPOU3BOJHYIO  JUIS
HAXOXKJECHUs HAWIy4lllero pelleHHs B NPHUKIAIHBIX, B TOM YHCIE
COLIMAIBHO-9KOHOMHUYECKUX M  (PU3MYEeCKMX 3ajadax; HaXoJAUTh
wiomaau U oO0bEMBI (GUIyp C IMOMOIIBI0 HHTErpaia; HpPUBOAUTH
OpUMEpbl  MaTeMaTHMYeCKOro  MOJIEIHMPOBAHUS  C  TIOMOUIBIO
mddepeHnnanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: Tpapuk (QYHKIUH, OOpaTHas
GyHKIMsA, KOMIO3UIMS (GYHKUIUHN, JuHeHHas (QyHKIMs, KBaJpaTHUHAs




¢GbyHKuus, — panuoHanbHAs ~— (QYHKOUS, ~ CTENEHHAs  (QYHKIMS,
TPUTOHOMETpUYECKHe (YHKIUH, OOpaTHbIe TPUTOHOMETPUUECKUE
¢yHKIMU, TOKa3arenbHas W Jorapudmuyeckas (QyHKIMM; yMeHUE
CTpOUTH TpaUKu M3y4CHHBIX (PYHKIUH, BBIMOJHATH MPEOOpa30OBaHUS
rpaduKoB (QYHKIHN, UCTIOIB30BATh TPa(UKH IS U3yUSHHS IPOIIECCOB
¥ 3aBHUCHMOCTEH, MIPH PEUICHUH 3a/1a4 U3 APYTHX YU4EeOHBIX TPEIMETOB
M 3a7ady U3 peaJbHOH >KW3HM; BHIpAXXaTh (OPMYJIaMu 3aBHCUMOCTH
MEXy BETMYMHAMU; UCTIOJIB30BATh CBOMCTBA U TpapuKi QYHKIUH IS
pemieHusl ypaBHEHHWH, HEpPaBeHCTB W 33Jad C IapaMeTpaMu;
n3o0pakaTh Ha KOOPJAWHATHOM TUIOCKOCTH MHOXKECTBA pEIICHUMN

YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33Jaud pPa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, TOJIU U YacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBAapOB U
yCcIyr, HaJoTH, 3aJayd M3 OONacTH yIpaBJieHHUs JUYHBIMH U
ceMeHbIMU  (PUHAHCAMHU); COCTaBISATH BBIPAKEHUS, YypaBHEHUS,
HEpPAaBEHCTBA M MX CHCTEMBI II0 YCJIOBHIO 33aJadd, HCCIEAOBATh
MOJIyU€HHOE pEeIlIeHHEe U OIEHUBATh MPaBIOINO0J00HOCTh PE3yabTaTOB;
YMEHHE MOJCIIMPOBATh PEAIbHBIE CHUTyallUd Ha SI3bIKE MAaTCMAaTHKH;
COCTAaBIIATH BBIPAJKCHUS, YPAaBHEHHS, HEPABEHCTBA M MX CUCTEMBI IO
YCIOBUIO  3aJadd,  HCCIENOBaTh  IMOCTPOCHHBIE  MOJEIM €
UCIOJIb30BAHUEM amMapara ajreOpbl, HHTEPIPETUPOBATh MOTY4CHHbIN
pe3ysbTart

YMenue omnepupoBaTh MOHATUSIMU: cpelHee  apudMeTHYecKoe,
MeaMaHa, HauOoJiblllee ¥ HAUMEHbIIee 3HAYCHUS, pa3Max, JAUCIIEPCHs,
CTaHJApPTHOE OTKJIOHEHHE YMCIOBOrO Ha0Opa; YMEHHE H3BJIEKaTh,
UHTEPIPETUPOBaTh HH(POPMAIHMIO, MPEJCTABICHHYI0 B TaOnHIaX, Ha
nuarpammax, rpadukax, OTpa)kKarollylo CBOMCTBA peallbHbIX MPOIIECCOB
U SBIICHUH; MPEACTaBIATh HMH(POPMALMIO C TOMOLIBI0 TaOIHIl U
qyarpamMM; HUCCIIeJIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM 4YHCIE C
OpPUMEHEHHEM TIpaUuecKux METOJ0B U DIIEKTPOHHBIX CPEJCTB;
rpaduyecKku UCClIeoBaTh COBMECTHbIE HAOMIOACHUS C MOMOIIBIO
yarpamMM pacceuBaHus U IMHEHHON perpeccun

YMeHue onepupoBarh MOHATUAMM: CIyYaWHBIM ONBIT U CIIy4alHOE
coOBbITHE, BEPOSTHOCTh CIIYUaHOTO COOBITHUS, YMEHHE BBIUUCIATH
BEPOSITHOCTh C HCIHOJB30BAaHUEM TpaQHUUECKUX METOJOB; MPUMEHSThH
(hopMyIBI CIIOKEHHUSI U YMHOXKEHHSI BEPOSATHOCTEH, GOopMyny MOTHON
BeposiTHOCTH, (opmyny bepHymnu, xomOuHaTopHble (aKTBl U
(opMyIbl; OLIEHWBATH BEPOSITHOCTH PEANbHBIX COOBITHIA, YMEHHE
OINEpUPOBATh IOHATUSAMM: CIy4dyalHas BEJIIMYMHA, PACHPEICICHUE




BEPOSATHOCTEN, MATEMATUYECKOE OKUJAHUE, TUCIIEPCUS U CTaHAAPTHOE
OTKJIOHEHUE CIy4yailHOW BeNMWYMHBL, (YHKUIUU paclpeieieHus |
IJIOTHOCTH  PAaBHOMEPHOIO,  IOKAa3aTeIbHOTO W HOPMAJIBHOI'O
pacupeneneHnid; yMEHHE  HCIOJb30BaThb  CBOWCTBA  M3Y4YEHHBIX
pacupeneneHni Ui peleHus 3a1a4; 3HaKOMCTBO C IOHATHAMU: 3aKOH
OONBIIMX 4YHCEN, METOJbl BBIOOPOYHBIX HCCIEAOBAHUM; YMEHHUE
OPUBOJIUTH MPUMEPHl MpPOSBICHUS 3aKOHAa OONBIIMX YHCET B
NPUPOAHBIX M OOIIECTBEHHBIX SIBJICHHUSAX; YyMEHHE OIEPUPOBATH
NOHATHSMM: COYETAHHWE, IIEPECTAHOBKA, YHMCIIO COYETAHWW, YHUCIIO
nepecTaHoBOK; OMHOM HbIOTOHA; yMEeHHE MPUMEHATh KOMOMHATOPHbBIE
(akThl U pacCyKIEHMs JUIsl PEIIEeHUs 3a/a4; OLEHUBATh BEPOSITHOCTH
peabHBIX  COOBITHH; COCTaBJISATH BEPOSTHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh TMOHATUSMU: TOYKA, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA yIya, IUIOCKUH yroi,
JBYTPaHHBINA Yroj, TpEXTpaHHBIA YroJ, CKpelMBarolIMecs MpsMBbIE,
NapajuieIbHOCTh U NEPIEHIUKYISIPHOCTh IPSIMBIX U TJIOCKOCTEH, yro
MEXAY NPSIMBIMHU, YIOJl MEXIY MPSMOM M IMJIOCKOCTBIO, YrOJl MEXIy
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU J0 MIOCKOCTH, PACCTOSIHUE MEXY
MPSIMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSAMH; YMEHHE HCII0JIb30BaTh
MpU pELIeHUH 3aJa4 H3ydeHHble (PAKTHl MU TEOPEMbI IJIAHUMETPHH;
YMEHHE OLIEHHWBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MHPA; CTPOUTH
MaTeMaTHYeCKUe MOJENM C MOMOIIbI0 T'€OMETPUUYECKUX MHOHITHH M
BEJIMYMH, pelIaTh CBsI3aHHbIE C HUMH MPAKTUYECKHE 3a1a4l
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL GUTYPBI, 00bEM (DUTYDHI,
MHOTOTpaHHUK, MPAaBWJIbHBI MHOTOTPAaHHUK, CEY€HNE MHOTOTPAaHHUKA,
KyO, mapajienenuresn, Mnpu3Ma, nupamuaa, Gurypa u MOBEPXHOCTh
BpallleHus, IUIUHAP, KOHYC, map, cdepa, miomaas chepsl, IIoNaib
MOBEPXHOCTU MHPAaMUJbI, MPU3MBI, KOHYyCa, IWIMHIpPA, 00BEM Kyoa,
OPSIMOYTOJIBHOTO TMapajuieNienureaa, TUpaMubl, TPU3MBbL, UIUHAPA,
KOHYcCa, Il1apa, pa3BéPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa M IHJIMHAPA,
napajuieibHble OCH WJIM OCHOBaHHWIO, CEUYCHHME IIapa, IJIOCKOCTb,
Kacaromfasics ceppl, HWIMHIApA, KOHYCa; YMEHHUE CTPOUTH CEUCHUE
MHOTOTpaHHHKa,  W300pakaTb  MHOTOTPaHHHWKH,  (UTYpBl U
MOBEPXHOCTU BpAIICHUS, WX CEUEHHUs, B TOM YHUCJIE C IOMOIIBIO
3IIEKTPOHHBIX CPEJICTB; YMEHUE MPUMEHSATh CBONCTBA T€OMETPUUYECKUX
¢buryp, camocTosiTeNbHO (HOPMYIHUPOBATh OMpPEACTECHUS HM3ydaeMbIX
¢buryp, BBIOBUTATh THUINOTE3Bl O CBOWCTBAX W  MpHU3HAKaX
reOMEeTpPHYECKUX (UTYyp, 0OOCHOBBIBATH WJIHM OMPOBEPraTh UX; YMEHHUE




MPOBOJUTH KIACCUPHUKAIMIO (QUTYp 1O PA3IUYHBIM IPH3HAKAM,

BBITIOJIHATH HCO6XOI[I/IMBIC JOMNOJHUTCIIbHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napaieNbHBIA TIEPEeHOC, CAMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
IIOBOPOT, TpeoOpazoBaHWE MM0A00MsA, MOM00HBIE (UTYpPHI, yMeHHE
pacro3HaBaTh paBHbIE M MMOJO0OHBIE (PUTYPHI, B TOM YHCIIE B MPUPOJE,
UCKYCCTBE, apXUTEKTYpPE; MCIOIB30BATh T'€OMETPHUECKUE OTHOIICHHUS
MpHU PEIICHUW 3a]lad; HAXOJUTh T'€OMETPHUYECKHE BEIMYUHBI (IJTMHA,
yroj, IUIomaab, 00bEM) MpU PEIICHUH 3alad U3 JAPYTrUX Y4eOHBIX
NpeaMeTOB W M3 pealbHOW  JKU3HH,; yMEHHE  BBIYUCIIATH
TeOMETPUYECKHE BEIMYHMHBI (JUTMHA, YroJl, TIOanb, 00bEM, TIIOmaIb
MOBEPXHOCTH), HUCTONB3Ysl W3Y4eHHBIE (OPMYIBI M METOJIBI, B TOM
YHCiIe: TUIONIA/Ih TIOBEPXHOCTH MUPAMHUIBI, TPU3MBI, KOHYCA, IIHJIMHIPA,
momanas chepsr; 006bEM Kyba, MPAMOYrOJBHOTO TapajijiesienuIeaa,
MUPaMUIBL, TPU3MBL, IMJIMHIpPA, KOHyca, IIapa, YMEHHE HaXOIUTh
OTHOIIIEHHE 00BEMOB OJJOOHBIX (PUTYD
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YMeHue  OomepupoBaTh  MOHATHSAMHU:  TNPSIMOYTOJbHAs  CHCTEMa
KOOpPJIMHAT, BEKTOP, KOOPJAMHATHI TOUYKH, KOOPIAUHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEJCHHE BEKTOPA HA YMCIO, Pa3lokKeHHEe BEKTOpa IO
0a3ucy, CKalsipHOE MPOM3BEJIECHUE, BEKTOPHOE NPOU3BEACHUE, YIroJl
MEXAYy  BEKTOpaMH; yMEHHE  HCMOJb30BaTh  BEKTOPHBIM U
KOOPJIMHATHBIA METOJ AJIsl PelIeHUs T€OMEeTpUYEeCKUX 3a/1ad M 3ajad
JIPYTrUx y4eOHbIX TPEIMETOB
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YMmenue BbIOMpaTh MNOAXOAAIIMNA METON [UIS pElIeHUs 3a/]ay;
NOHMMAaHHME 3HAYMMOCTH MAaTeMAaTUKH B HW3YUYEHUU MPUPOJHBIX U
OOLIECTBEHHBIX IMPOLIECCOB M  SIBJICHUI; YMEHHE paclo3HaBaTh
IPOSIBJICHUE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE, YMEHHUE MPUBOIUTH
OpUMepbl MAaTeMaTH4YEeCKHX OTKPBITHM pPOCCHUHCKOW W MHUPOBOI
MaTeMaTHYeCKON HayKu




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA

EI'D 10 MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbHblie u nenbie uyncna. [Ipu3Haku AeIMMOCTH UETBIX YUCET
12 Pammonanbubie  yncna. OOBIKHOBEHHBIE W JICCATHYHBIC APOOH, IPOIEHTHI,
0eCKOHEUHBIC IEPUOTNIECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypalbHON CTEIICHHU. HenicTtBus c
' apru(METHIECKIMH KOPHIMHU HATYPAJIbHOU CTETICHU
14 Crenenp c nensiM mnokaszareneM. CTeneHb € palHMOHAIBHBIM II0Ka3aTeseM.
' CBoiicTBa cTeNEeHH
15 CuHyc, KOCHHYC M TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apTryMEHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHble 4Ynciia. ApuPMETHYECKHE ONEpaluu C JEeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnukEHHbIE BBHIYMCICHUS, MpaBWia OKPYIVIEHUS, NPUKHAKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHI
1.8 [IpeoOpa3oBanue BbIpaskeHUI
1.9 KommnekcHele yncna
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuroHomerprueckue ypaBHEHUs
2.4 [TokazarenbHbie U JorapuMUIecKre ypaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppaumonanbHble HEPAaBEHCTBA
2.7 [TokazarenbHbIe U TorapupMUIecKie HEPaBEHCTBA
2.8 TpuronomeTrpruyeckue HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH ypaBHEHUI U HEPABEHCTB
2.10 VYpaBHEeHUs!, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUH. ONpeaenuTens MaTpULLbI
3 OyHKIMH U TpapUKH
31 Oynkius, cnocoosl 3amanus ¢yHkiuu. ['padux Gynkumuu. BzaumHo oOpaTHbIe

¢ynkuuu. Yérnple n Heuétnele Gynkuuu. Ileproauueckue GyHkumuu




OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHWi QyHxumu. Hymu ¢yHKumm.
[IpoMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.

32 MakcuMymbl 1 MUHUMYMBI (QyHKIuH. HaunOomnpiiee u HauMeHbIee 3HAYCHHE
(GYHKINU HAa TPOMEXKYTKE
33 Crenennass QpyHKIMSI C HaTypajJbHBIM M IeNBIM IOKaszareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnrTorel rpaduxoB ¢ynkuui. CsoiicTBa (QYHKIMIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
38 Apudpmernueckass u reoMmerpuyeckas mporpeccuu. @DopMmyna  CIOXKHBIX
' MPOIIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIE FM€eMEHTAPHBIX PYHKIMH
[IpumeHeHre NPOW3BOTHOW K HCCIIEIOBAHUIO (YHKIHMH Ha MOHOTOHHOCTh U
4.2 aKcTpeMyMbl. HaxoxaeHue HauOoJIBIIEro W HAaUMEHBINEro 3Ha4eHUs: (PyHKIHUH
Ha OTpe3Ke
4.3 [TepBooGpa3nas. Uurerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBaMu. J{narpamMmsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPBI










