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[NHOACHUTEJIbHAA 3AIINCKA

I'eomerpust siBisieTcs OOHUM U3 0A30BBIX KYpCOB Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHus, TaK KakK O0O0€CleunBaeT BO3MOXHOCTb HW3Y4YEHUS
OUCUUIUIMH ~ €CTECTBEHHO-HAy4YHOW  HAalpaBJIC€HHOCTM U MPEIMETOB
ryMaHUTapHOro 1ukia. [Tockonbky Jioruueckoe MblluieHHe, popMupyeMoe npu
M3YyYeHUH  OOYyYalolMMHUCA  TOHSATHUMHBIX  OCHOB  TIE€OMETpUH,  TpH
J0Ka3aTeIbCTBE TEOPEM U MOCTPOECHUHU LEMOYKU JOTHYECKUX YTBEPKICHUHN PU
pELICHUH T€OMETPUYECKUX 3a]1ay, YMEHHE BBIIBUTAaTh U OMPOBEPraTh rUIIOTE3bI
HEIOCPEACTBEHHO HCIOJB3YIOTCS IPU PELIEHUH 3a]a4 €CTECTBEHHO-HAYYHOI'O
[IUKJIa, B YACTHOCTHU (PU3MYECKUX 3a/a4.

llens ocBoenuss mporpamMmbl  ydeOHOro kypca «['eomerpusi» Ha
yriayOia€HHOM  ypOBHE —  pa3BUTHE  WHIUMBUIYAIbHBIX  CIIOCOOHOCTEH
oOydaromuxcs MpU M3YYEHUH TE€OMETpUM yepe3 oOecreyeHue BO3MOKHOCTU
NpUOOPETeHUsT U UCIOJB30BaHMs OoJsiee TITyOOKHX T€OMETPUUYECKUX 3HAHUM U
NEUCTBUM, CNEUUPUUYHBIX TE€OMETPUU, M HEOOXOIUMBIX JUIsl YCHEIIHOrO
NpoeCCUOHAIBHOIO  00pa30BaHUs,  CBSI3aHHOIO  C  HCIOJIb30BAaHUEM
MaTEMaTHUKH.

[IpropuTeTHRIMH 3aJja4aMHi Kypca T€OMETPUHM Ha YIIIyOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMU Kypc 6a30BOr0 YPOBHS, SIBISIOTCS:

paciIpeHre IpeICTaBIeHUsI O TEOMETPUU KaK YaCTH MUPOBOM KYJIBTYpPBI
1 GOpPMHUPOBAHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MUPOM;

dbopMHUpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUTYpax Kak o
BRXHEHIINX MAaTEMaTUYECKUX MOJEISX, MO3BOJIAIOIIMX ONMCHIBATh U M3ydaTh
pa3HbIE SBICHUS OKPY’KAIOIIEr0 MHpA, 3HAHME MOHATHMHOIO armapara IIo
pazneny «CrepeoMeTpus» y4eOHOro Kypca reoOMeTpuH;

(opMupoBaHHE  yMEHHUS  BIAJ€Th  OCHOBHBIMH  TOHATUSMU O
OPOCTPAHCTBEHHBIX (UI'YpaX U MX OCHOBHBIMHU CBOWCTBAaMH, 3HAHUE TEOPEM,
GopMyn U yMEHHE UX NPUMEHATb, YMEHHUS OKa3bIBaThb TEOPEMBbI U HaXOAWUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(opMupoBaHHE YMEHHUS pacloO3HaBaThb Ha YEpTEkKax, MOJEIIX U B
peaJlbHOM MHUpPE MHOTOIPAaHHHUKM W Tejla BpPALIECHHSA, KOHCTPYHUPOBATH
reOMETPUYECKUE MOJIEIIN;

(dopmupoBanue IIOHUMAaHUs BO3MOXHOCTH AKCHOMAaTHYECKOIO
IOCTPOEHUS] MaTeMaTH4YEeCKUX TeOopul, (OpMUpOBAaHHE MOHMMAHHUSA POJIU
AKCHOMATHUKH IIPU IPOBEICHUU PACCYKICHUN;

(GopMupoBaHUE YMEHHs BIaJE€Th METOJAMHU J10KA3aTEIbCTB U aITOPUTMOB
pELIeHMs], YMEHUS UX NPUMEHATH, IPOBOAUTH JOKA3aTEIbHbBIE PACCYKIEHUS B
XO[€ PEIICHHS CTEPEOMETPUUYECKMX 3aJad M 3aJad ¢ [PaKTUYECKUM
colaepkaHueMm,  (opmMupoBaHME  TpPEACTaBICHUS O  HEOOXOIHUMOCTU
J0Ka3aTeIbCTB NPH OOOCHOBAaHWHM MAaTE€MATHYECKHX YTBEP)KIECHUH M pOJIU
AKCHOMAaTUKH B MIPOBEACHUM 1€ IYKTUBHBIX PACCYXKIACHMUIA;

pa3BUTHE W COBEpPUICHCTBOBAHUE WHTEJUIEKTYAJIbHBIX W TBOPYECKUX

CIIOCOOHOCTEH oOyJaronmxcs, IMO3HABATEIILHOM AKTHUBHOCTH,
UCCIEIOBATEICKUX YMEHUHM, KDUTUUHOCTHU MBILJIEHUS, UHTEpECa K U3YUEHUIO
r€OMETPHH;

dbopmupoBaHue (G YHKIIMOHAIBHOM IrPaMOTHOCTH, peNeBaHTHOU

F€OMETPHUH: YMEHHUS PAaClO3HABATH IMPOSBICHUS T€OMETPUYECKUX TOHSATHM,
O00OBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHbIX JKU3HEHHBIX CUTYalUsX U TpU
M3YYEHUHU [JIPYTUX YYE€OHBIX MPEAMETOB, NPOSBICHUS 3aBUCUMOCTEH W



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

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

CdopmynupoBannoe Bo ®I'OC COO TtpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSAMUY», PEJIEBAaHTHBIMU I'€OMETPUU Ha yriayOJIEHHOM ypOBHE 0Oy4YeHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COAEPKATEIIbHBIM JIMHUSAM Y4eOHOTO Kypca,
a (GopMHpOBaHUE JIOTMUECKMX YMEHUH pachpenensieTcss He TOJbKO [0
colepKaTelbHbIM JIMHUSIM, HO M 1o Trojam oOydenus. CoaepkaHue
o0pa3oBaHus, COOTBETCTBYIOLEE MPEIMETHBIM pe3yjbTaTaM  OCBOCHUS
denepanbHOM paboyelt MporpaMmbl, pacnpee€HHBIM 0 rojJaM OO0y4YeHUs,
CTPYKTYPHUPOBAaHO  TakuM  00pa3oMm, 4YTOObl KO BCEM  OCHOBHBIM,
NPUHIMIHAIBHBIM BOMpOcaM o0ydaromuecs: o0pamaiuch HEOJHOKPATHO. DTO
MO3BOJIIET OPraHU30BaTh OBJIAJCHHE TE€OMETPUUECKHUMH TMOHATHSAMU U
HaBbIKAMHU TMOCIEAOBATENIBHO M TOCTYMATEIbHO, C COOJIIOJICHUEM MPHUHIIUIA
NPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIOYaTh B OOIIYyI0 CHCTEMY
Tr€OMETPUYECKUX MPEICTABICHUN OOy4YalOUIMXCs, pacuiupsis U yrayonsis eg,
o0pa3ysi IpOYHbIE MHOXXECTBEHHBIE CBSI3H.

Ilepexona kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE TTO3BOJISIET:

co3nath ycioBus uis  auddepeHnHanu  O0ydeHHs, IOCTPOSHUS
UHAUBUAYATbHBIX 00pa30BaTeNbHBIX MporpamMM, oOecrneuuTh YriayOonéHHoe
U3y4YEeHHE TeOMETPUU KaK COCTABIISIIONIEH yueOHoro npeamera «MareMaTtukay;,

MOJIFOTOBUTHh OOYYAIOUIUXCS K TMPOAOKEHHUIO M3YYEHUS MATEMaTHUKH C
yué€TtoMm BbIOOpa Oynymieit mpodeccun, odecneyrBasi MPEEMCTBEHHOCTh MEXKITY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUEM.

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



COIAEPXAHUE ObYUYEHUA
10 KJIIACC

[IpsiMbI€ 1 MIJIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATHS CTEpeOMETpUM. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMHOE pacnosiokeHrne NpsIMBIX B NPOCTPAHCTBE: IMEpPECEKaroluecs,
MapajulelIbHble W CKpEIIMBAaromIMecs npsamble. [Ipu3sHaku cxkpemumBaromumxcs
npsaMbiX. [lapanienbHOCTP NPSAMBIX M IUIOCKOCTE B MPOCTPAHCTBE:
napajuieJIbHbIE TIPSIMbIE B TPOCTPAHCTBE, MNAPAIENBHOCTh TPEX MPSAMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnenbHoe W LEHTPAIBHOE
NpoeKTUpoBaHue, n3o0paxeHue (uryp. OCHOBHBIE CBOMCTBA MapajiieIbHOTO
npoekTupoBaHusa. M3o0paxkeHue ¢uryp B napaiedbHOM MPOEKIUH. YTIBI C
COHANPaBJICHHBIMA CTOPOHAMH, Yrod MEXIy MNpSIMbIMH B IPOCTPAHCTBE.
[TapamienbHOCTh ~ IUIOCKOCTEH:  MapajulesibHblE  IUIOCKOCTH,  CBOMCTBA
napajuleNibHbIX TUIockocTel. [lpocteiiine mnpocTpaHCTBEHHBbIE (GUTYphl Ha
IJIOCKOCTH: TE€Tpa’ap, Mapajuiesenunes], HOCTPOEHUE CEUCHH.

[lepneHAUKYJISIPHOCTD NPSIMOM U MJIOCKOCTH: MEPIIECHAUKYISIPHBIE TPSIMBIE
B IIPOCTPAHCTBE, MPSIMbIE MAPAJIIEIbHBIE U MEPIEHANKYISIPHBIE K IIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MPSMOW M IUIOCKOCTH, TEOpeMa O MpSIMOM
NEPHEHIUKYISAPHON MJIOCKOCTH. OpToronanpHOE IIPOEKTUPOBAHHUE.
[leprieHAUKYJISIp W HAKJIOHHBIE: PACCTOSHUE OT TOYKU JO IUIOCKOCTH,
paccTosiHHE OT MPSMOM 1O IUIOCKOCTH, MPOEKIUS (GUTYpPhl Ha IUIOCKOCTb.
[leprieHAUKYISIPHOCTD  INIOCKOCTEW: MPU3HAK NEPHECHAMKYISAPHOCTH JIBYX
w1ockocrenl. Teopema 0 TpEX NepreHAUKYIIIpax.

VYTl B IPOCTPAHCTBE: YIOJl MEXKAY IPSAMON U IUIOCKOCTBIO, BYTPAHHBIN
yroJjl, JUHEWHBIM yroj ABYIPaHHOrO yrila. TpEXrpaHHbI U MHOTOIPAaHHBIC
yrabel. CBOMCTBA IMJIOCKHX YIVIOB MHOTOrpaHHOro yriia. CBOWCTBa IJIOCKUX U
JIBYI'PaHHBIX YIJIOB TPEXTPAHHOrO yriia. TeopeMbl KOCHHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOTrOrpaHHUKH

Buael MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma, MpsiMas W HaKJIOHHAs MPU3MBI, OOKOBas W TMOJHAas IMOBEPXHOCTH
npusMbl. [lapannenenunesn, npsAMOYTroJdbHBIA MapauIeICIMUIIe] U €ro CBOKMCTBA.
Kparuaiiiue nyTM Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpancTBennas teopema Iludaropa. IMupammma: n-yronpHas nupamuia,
npaBwiIbHas U yceu€HHas nupamubl. CpoiicTBa pédbep M OOKOBBIX TpaHen
MpaBWIbHOM NUpaMubl. [IpaBuiIbHBIE MHOTOTPAHHUKU: MPABUJIbHAS MPU3MaA U
MpaBWIbHAs NUpaMHUAA, IPABWIbHAs TPEYrOJbHAs NMHUpPaMUIA U IPABUIbHBIN
TeTpa’ap, KyO. IlpencraBiieHre O MNpPaBUIBHBIX MHOTOTPAHHUKAX: OKTa’Jp,
JNOEKAdIP U UKOCADIP.

Bbruncnenne 371€MEHTOB MHOTOTPAHHHUKOB: pEOpa, AHWAroHai M, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH W IMOJHOM MOBEPXHOCTH MHPSIMON TMPU3MBI,
IJIOMAh OCHOBAaHWA, TeOpeMa O OOKOBOW IMOBEPXHOCTH MPSMON MPHU3MBI.
[Inomans OOKOBOM MOBEPXHOCTH W MOBEPXHOCTU MPABUIBHOW NUPaMUIBbI,
Teopema O IUIOLIAAN YCEUEHHON MUPAMUBI.

CumMmeTpusi B NOPOCTPAHCTBE. OJIEMEHTHl CHUMMETPUU TPABUIIBHBIX
MHOTOIpaHHUKOB. CUMMETpUSI B NIPAaBWIBHOM MHOTOTPAHHUKE: CHUMMETPHUSA



IapajulesIeIune1a, CAMMETPUS NPaBUJIBHBIX MPU3M, CUMMETPHS NPaBUIBHOU
MIAPAMHUIBI.

BekTopsl 1 KOOPAUHATEI B TPOCTPAHCTBE

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, YMHOXKEHUE
BeKTOpa Ha 4ucyio. CBOMCTBAa CIOXKEHHsS BEKTOpOB. CBONCTBA YMHOXKEHUS
BeKkTopa Ha uyucio. [loHsatme  KomIutaHapHele  BeKTOpbl.  IIpu3Hak
KOMIUIAHApHOCTU TpEX BekTOopoB. [IpaBmiio napamnenenunena. Teopema o
Pa3JI0KEHUN BEKTOpA IO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsMoyrosbHas
CUCTEMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. CBA3b MEXAY
KOOpAMHATAMU BEKTOpAa M KOOpPAMHATAMM TOYEK. YTOJI MEXAY BEKTOPAMMU.
CxkassipHOE IPOU3BEICHUE BEKTOPOB.
11 KIIACC

Tena BpameHus

[ToHaTHA: UMIMHAPUYECKAsT MOBEPXHOCTb, KOHMYECKAasi MOBEPXHOCTb,
chepuueckass TOBEPXHOCTh, oOpasymliue moBepxHocTeil. Tena BpaimieHUs:
UIUHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map. B3aumHoe pacmosioxeHue
chepbl M IUIOCKOCTH, KacaTelbHash IUIOCKOCTh K cdepe. M3oOpaxkenue ten
BpalleHus Ha TIocKocTH. Pa3BépTka nunuuapa u konyca. Cummetpus cepsl u
niapa.

O6BéM. OcHoOBHBIE CcBOHCTBa 00BEMOB Teil. Teopema 00 o00BEME
IpsIMOYTOJILHOTO Tapajuienenurnena u ciuenctsus u3 He€. OObEM MpsMOil 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 maockoctbio. [loHsITHE MHOTOTpaHHUKA,
OMMCAHHOTO OKOJIO c(ephl, chephl, BNUCAHHOW B MHOTOTPAHHUK WA TEIO
BpallCHUSI.

[Tnomaas MOBEPXHOCTH MUJIMHIPA, KOHYCA, MJIOMAab cPephl U e€ JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OO0OBEMOB, TUIOMIANEH MMOBEPXHOCTEH
nonoOHbIX (uryp. IIpeobpa3zoBanue momodus, roMmoTeTus. Pemenne 3amaq Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne cedyeHMd MHOTOIPAHHUKOB W TEJI BPALCHUS: CEUYECHUS
uuauHapa (mapajyuleibHO Y NEPHEHIUKYJSPHO OCH), CEUYEHUsS KOHYyca
(mapaynenbHble OCHOBAHUIO U MPOXOSIIHUE Yepe3 BEpIIMHY), CEUCHHs IIapa,
METOJBl TOCTPOCHUS CEUECHUM: METOJ CIEI0B, METOJ BHYTPEHHErO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYLIEN ITIOCKOCTH.

BekTopsl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopst B mpocTtpancTBe. Omnepauuu Haja BekTopamu. BektopHoe
YMHOXEHUE BEeKTOpoB. CBONCTBAa BEKTOPHOTO yMHOXeHHs. [IpsiMoyrosibHas
cucremMa KoopauHaT B mnpoctpadHcTBe. Koopnunatel BekTopa. Paznoxenue
BekTOpa 1m0 0Oaszucy. KoopIMHATHO-BEKTOPHBIA METOJ MNpU PEIICHUH
r€OMETPUUYECKUX 3a7a4.

JIBH>KEHUS B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpakenus. JIBHKEHUS U paBEHCTBO GUTYD.
OOmue cBoWcTBa JBMXKEHUM. Buabl NBUXKEHWH: TapajjieiabHBIA IEePEeHOoC,



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



INTAHUPYEMBIE PE3VJIbTATH] OCBOEHHA VYUYEBHOI'O KYPCA
«'EOMETPUA» (YTJIYBJIEHHBIM YPOBEHbB) HA YPOBHE CPEJAHEI'O
OBLIEI'O ObPA3OBAHUA

JIMHHOCTHBLIE PE3VYJIbTATDI

1) rpaxxnqaHcKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTh  TPAXAAHCKOM  MO3MLMU  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
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C HX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) NaTpUOTUYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUNUCKON Tpa)KJaHCKOM MICHTUYHOCTH, YBAKCHUS
K MPOIIOMY U HACTOAIIEMY POCCUHUCKON MaTeMaTUKU, [ICHHOCTHOE OTHOIIICHUE
K JIOCTI)KCHHMSIM POCCHUUCKHX MAaTeMaTHKOB W POCCUHUCKOM MaTeMaTH4YEeCKOU
IIKOJIBI, WCIIOJB30BaHUE ATUX JIOCTHMIKCHHH B APYrUX HayKax, TEXHOJIOTHSX,
chepax IKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOE BOCITUTAHUE!

OCO3HaHHE JTYXOBHBIX LEHHOCTEH POCCHIICKOTO Hapo/a,
c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, JOTUYECKOTO TOBEACHUS,
CBS3aHHOTO C TMPaKTHUYECKUM TPUMEHEHUEM JOCTHKEHUW HAyKu U
NEATEIbHOCTBIO yYEHOrO0, OCO3HAaHWE JIMYHOINO BKJIAJa B IOCTPOEHHE
YCTOWYMBOTO OYIyIIEro;

4) acTeTuuecKOe BOCITUTAHHE:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOYAs 3CTETUKY MaTEMAaTHUYECKUX
3aKOHOMEPHOCTEH, O00BEKTOB, 3ajaad, pelIeHun, paccyXIeHHil,
BOCIIPUUMUHNBOCTh K MATEMAaTUYECKUM acClEKTaM Pa3jJnyHbIX BUJOB UCKYCCTBA;

5) du3nueckoe BocIUTaHUE:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHATh MAaTeMAaTHUYECKUE 3HAHUS B
MHTEpecax 370pOBOro u 0Oe3omacHoro oOpas3a IKU3HHU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0pPOBBIO (3I0pOBOE TMHUTaHUE, CcOaTaHCUPOBAHHBIN
PEXHUM 3aHATUN W OTIbIXa, PEryysgpHas (puandeckas aKTHBHOCTH), (HPU3UIECKOE
COBEPIICHCTBOBAHUE npu 3aHATUAX CHOPTUBHO-030POBUTEIBHOM
NEATENbHOCTHIO;

6) TpyZ10BO€ BOCIIUTAHUE:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUS, MHTEPEC K
pasnu4HBIM _ cepaM  NPO(PECCHOHAIBHOM  JESTENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSMH, YMEHHE COBEpPIIAaTh OCO3HAHHBIA BBHIOOD
Oynymerr mpodeccun W peajn30BbIBATH COOCTBEHHBIC KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTh W  CIIOCOOHOCTh K  MaTeMaTU4ecKoMy OOpa3oBaHHMIO U
CaMOOOpa30BaHUIO HAa TPOTSHKEHUU BCEU MKU3HU, FOTOBHOCTh K AKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUYECKON HAITPaBJIEHHOCTH;

7) SKOJOTUYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTh HIKOJOTHYECKON KyJIbTYpPhl, TOHUMAHHUE BIIHSHUS
COI[MATIbHO-DKOHOMUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOJHOW U
COIMAJILHON CpEeNlbl, OCO3HAHWE TJIOOATBHOTO XapakTepa HSKOJOTUYECKHUX
npo0JieM, OpUeHTalMsl Ha IPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUMN JIS pelIeHUs
3a/1a4 B 00JIACTU OKPYXKAIOIIEH Cpe/ibl, MJIaHUPOBAHUE MOCTYIKOB U OLIEHKU UX
BO3MOXHBIX MTOCTIECICTBUUI I OKPY’KAIOIIEN CPEbI;



8) IEHHOCTU HAYYHOTO MTO3HAHUS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUE
MaTeMaTHICCKON HayKh Kak c(hepbl YEeIIOBEUYECKOW ICATEIBHOCTH, JTAIoOB e
pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHUS I[MBWIM3AIIMH, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH ¥ MaTeMaTUYeCKOW KyJIbTypOW KaK CpPEJICTBOM ITO3HAHHS MUpA,
TOTOBHOCTBH OCYIIIECTBIIATh NMPOCKTHYIO U HCCIEAOBATEIBCKYIO JEATCILHOCTD
WHIUBUIYAJTLHO U B TPYIIIIC.

METAITPEAMETHBIE PE3VJIbTATBI

[To3HaBaTenbHBIC YHUBEPCATLHBIC YUCOHBIC EHCTBUS

bazoBble nmornyueckue neHCTBUSA:

BBISBJISATh M XapaKTEPU30BaTh CYIICCTBCHHBIC TPU3HAKA MAaTEMaTHYCCKUX
OOBEKTOB, TIOHATHH, OTHONICHWA MEXKIYy TOHATHAMH, (OPMYIHPOBATH
OTIpE/ICIICHHMSI TIOHSITHA, yCTaHABJIMBATh CYIIECTBEHHBIN MIPU3HAK
KIaccu(UKaIlMi, OCHOBaHUSA IS OOOOIICHHWS W CPaBHCHUS, KPHUTEPUU
IPOBOJAMMOTO aHAJIN3A;

BOCIPUHHMMAaTh, (OPMYIMPOBATH M  NPEOOPa3OBBIBATH  CYXKJCHUSA:
YTBEPJNTEIbHBIC H OTPHIIATEIbHBIC, CIMHIUYHBIC, YaCTHBIC M OOIIHE, YCIIOBHEIC;

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

JIeNaTh BBIBOJBI C HCMIOJIB30BAHHEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOJUTH CaMOCTOSATENIbHO JI0Ka3aTeNbCTBA MaTeMaTHYECKUX
yTBEpKJIEHUN (MIpsiMble W OT MPOTUBHOIO), BBICTPAMBATH apPTryMEHTAIIHUIO,
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).

bas3oBrle uccienoBaTenbCcKue IEUCTBU:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIENOBATEIBCKUM WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BONPOCHI, (DHUKCHUPYIOIIUE MPOTHBOpEUHE, IMpodJeMy,
yCTaHABJIMBATh UCKOMOE U JIaHHOE, (P OPMHPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOJUTH CaMOCTOATEILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
MCCJIEIOBAaHNUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YecKOTO OOBEKTa,
SBIICHUS, TIPOIECCA, BBISBICHUIO 3aBHCHMOCTEH MEXIy OOBEeKTamH,
SIBIICHUSIMH, TIPOIIECCaMU;

CaMOCTOATETHHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJCHUS, WCCICAOBAaHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJYYEHHBIX PE3YJbTaTOB, BHIBOJIOB U 0000IIICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIJBUTATH
MIPEATIOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaGota ¢ uadopmanueii:

BBISBIIATh AeUIUTHl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /IS OTBETa
Ha BOTIPOC U JUIS PEIICHUS 3a1a4H;



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

CTPYKTYpPHUpPOBaTh MH(OpMALMIO, PEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaAEKHOCTh uH(popmMauu () CaMOCTOSATEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEpCATbHBIC YICOHBIE ACHCTBUS

OO0uienue:

BOCIIPpUHMMATh H  (HOPMYJIUPOBATh CYXKIACHUS B COOTBETCTBUU C
YCIIOBUSIMH | TICJIIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3pEHUsS B YCTHBIX U MUCBMEHHBIX TCKCTAX, 1aBaTh MOSCHEHHSI TI0 X0y PEIICHUS
3aJ1auyu, KOMMEHTUPOBATh IMOTYUYEHHBIH pE3yiIbTaT;

B X0JI¢ 00CYXJICHUS 3a/1aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIA€MOM TEMBI,
npoOJIeMBl, pelIaeMol 3ajavd, BHICKA3bIBaTh HJEH, HAIICIICHHBIE Ha ITOUCK
PEIICHHMS, COMOCTABIATh CBOM CYXKICHHUS C CYXJICHUSIMH JIPYTUX yYaCTHUKOB
Jauaiora, OOHapy>KMBaTh Pa3InYUE M CXOJCTBO IMO3HIIMHA, B KOPPEKTHOU (hopme
(bopMyITMpPOBATh Pa3HOTJIACHS, CBOU BO3PAKEHUS;

IIPEJICTABIIATh pPE3yIIbTaThI peIICHHMS 3a7a4H, DKCIIEPUMEHTA,
UCCIICIOBAHMUs, MPOCKTa, CAaMOCTOSATEIBLHO BBIOMpaATh (hOpMAT BBICTYILICHHUS C
y4€TOM 3aJ1a4 MPE3CHTAIMH U OCOOCHHOCTEH ayIUTOPHH.

PerynsatvuBHbIle YHUBEpCAIbHBIEC yUeOHBIE IEUCTBUS

Camoopranuzanusi:

COCTaBIIATH IJIAH, aJITOPUTM PEIIEHUs 3aa4d, BHIOUPATH CTIOCO0 pelieHust
C y4€TOM HMEIIIUXCA PpPEecypcoB HM  COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU
uHdOpMaIHH.

CaMOKOHTPOJIb, YMOIIMOHATIBHBIN HHTEIJICKT

BJIQ/JI€Th HABBIKAMHM [IO3HABATENBbHOW pedJIeKCHH KaK OCO3HAHUs
COBEpIIAEMbIX JEHCTBUA W MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB,
BJIAJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3ysbrara
pElIeHHs] MaTeMaTHIeCKOM 3a/1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH pPEIICHUU
3a/layd, BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIbCTB, IAHHBIX, HAWIEHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEId € YCIOBUSM, OOBSCHATH
MPUYUHBl JTOCTMXKEHUSI WIM HEIOCTUKEHHSI pe3yJbTaTOB JI€STEIbHOCTH,
HAXOJUTh OIINOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OTBITY.

CoBMmecTHas IEATEIbHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  NPEUMYIIECTBAa  KOMaHIHOW U
WHIUBUIYaIbHON pabOThl MpW pelieHuH Y4YeOHBIX 3a/ad, MPUHUMATH IICIb
COBMECTHOU JEATEIHHOCTH, IJIAHUPOBATH OPTAHMU3AIMI0 COBMECTHOW PaboTHI,
pacrpenensTh BUlbl padboT, JOTOBAPUBATHCS, OOCYKAAaTh MPOLECC U Pe3yJbTatr
paboThI, 0000111aTh MHEHUSI HECKOJIbKUX JTIOJICH;

y4acTBOBATh B TPYMIOBHIX hopMax paboThI (00CYKAeHUSI, 0OMEH MHEHHIA,
«MO3TOBBI€ IITYPMbI» W HHbBIE), BBINOJHATH CBOIO YacTb pabOTHl U
KOOPAMHUPOBATh CBOW JEUCTBHSI C APYTMMHU YIEHAMU KOMAaHJbl, OLICHUBAThH
KauecTBO  CBOEro  BKjJaJa B OOMIMA  MPOAYKT 1O  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aHUMOACHCTBUSI.



ITPEAMETHBIE PE3YJIbTATDI

K xoniy 10 kiacca oOy4aroniuiicst Hay4uTCsi:

CBOOOJIHO OMEpPUPOBATH OCHOBHBIMH TOHSTHUSIMHU CTEPEOMETPHUU TPHU
pelleHn  3a7a49 U POBEACHUN MAaTeMaTHYECKUX PACCYXKICHUI;
NPUMEHSTh aKCHOMBI CTEPEOMETPHH ¥ CIICACTBHS U3 HUX MPHU PEIICHUN
TeOMETPUYECKUX 3a]1aY;

KJIaCCH(QHUIIMPOBATH B3AUMHOE PACIIONOXKEHHUE MPSMBIX B IPOCTPAHCTBE,
TUIOCKOCTEH B IPOCTPAHCTBE, IPSIMBIX H IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJIHO OMEPUPOBATh TOHATHUAMH, CBSI3aHHBIMH C YIJlaMHd B
INPOCTPAHCTBE: MEXAY MPSMBIMH B MPOCTPAHCTBE, MEXKIY MPSMOA M
TUIOCKOCTHIO;

CBOOO/IHO ONEPUPOBATH MOHATHIMHE, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;
CBOOO/IHO pacrio3HaBaTh OCHOBHBIC BHIBl MHOTOTPAHHHUKOB (TIpU3Ma,
nUpaMKa, NPSMOYTOJIbHBIN Napasuienenune, Kyo);
KJIacCH(PUIIMPOBATh MHOTOTPAHHUKH, BBIOMpAas OCHOBAaHHS IS
KJ1accu(puKaIuy;

CBOOOJIHO ONEPUPOBATh TMOHATHUSMH, CBS3aHHBIMH C CEUYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBIMIOJIHATh ~ MapajlieibHOE,  [EHTPaIbHOE H  OPTOTOHAIBHOE
NPOCKTUPOBaHNWE (UTYp HAa TUIOCKOCTh, BBITIONHATH H300paKEHHUSI
¢uryp Ha MmIOCKOCTH;

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

BBIUUCTSATh TUJIOMIAM TIOBEPXHOCTEM MHOTOTPAaHHUKOB (IIpU3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

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

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIUMHU BEKTOPAM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemath 3a7add Ha JI0Ka3aTeNIbCTBO MAaTEeMAaTHYECKUX OTHOUICHUH U
HAX0XJICHUE T€OMETPUUYCCKUX BEIIMYUH, MPUMEHSISI U3BECTHBIE METO IbI
OpU pEHIeHUMH MaTeMaTUYeCKUX 3a7ad TMOBBIIIEHHOTO M BBICOKOTO
YPOBHSI CJIO’KHOCTH;

OPUMEHATh MNPOCTEMIINE MPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBl MPH PEUICHUH CTEPEOMETPUUYECKUX
3ajady;

U3BJIEKaTh, MPEOOpPa30BbIBaTh U HMHTEPHPETUPOBATH HH(OpPMALHIO O
NPOCTPAHCTBEHHBIX T€OMETPHUUECKHX (PUTypax, NPEACTABICHHYIO Ha
YepTekax U pUCYHKaAX;

NPUMEHSTh TIOJYYCHHBIC 3HAHWUS HAa TPAKTHKE: CpPaBHUBATh U
aHaAJIM3UPOBATh peajbHbIE CUTYAIMH, MPUMEHATh W3YUYCHHBIC MOHITHS
B TMpoliecce TOMCKA pPEIICHHsS MaTeMaTH4YeCKH CHOpMYyITUPOBAHHOM
npoOJIeMbl, MOJEIUPOBATh pealbHbIE CUTYallUH Ha S3bIKE T€OMETPUH,
HCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C MCIIOJIb30BaHUEM
TEeOMETPUYECKUX TMOHATHI M TeopeM, ammapara aireOphl, peaTrh



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

MMETh MpeACTaBiICHUsS 00 OCHOBHBIX 3Tamax pa3BUTHS F€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJ1aMeHTa Pa3BUTHS TEXHOJIOTHI.

K xonmy 11 kiacca oOy4daroniuiicst Hay4uTCs:

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

OTNEpPUPOBATH TOHSATUAMH, 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;
BBIYHUCIISITh BEJTUUMHBI AJIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpaIllCHUS,
00BEMBI U TUIONIAU MTOBEPXHOCTEH MHOT'OTPAHHUKOB U TEJl BpalleHUs,
TEOMETPUUECKUX TeJ C MPUMEHEHUEM (HOpMYT;

CBOOOJIHO OMEPHUPOBATH IMOHATHIMHU, CBSA3aHHBIMU C KOMOWHAIMSMU
TeJI BpalleHUs U MHOTOTPAHHHKOB: MHOTOTPAHHHWK, BIHCAHHBIA B
chepy U omMcaHHBIN 0KOJI0 cepsl, chepa, BIMCaHHAS B MHOTOTPAaHHUK
WJIM TEJIO BpallleHUS;

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 MPeoOpa30BbIBATH HHPOPMALHIO O
POCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpPeICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITH ONIEPAIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUYECKUE 3a/laud Ha BBIYUCIEHUE YIJOB MEXKIY
OPSMBIMA M IUIOCKOCTSIMH, BBIYHMCIIEHHE PACCTOSSHUA OT TOYKH J0
IJIOCKOCTH, B II€JIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METOJa IPU PEIICHUH,

CBOOOJTHO OIMEpUpOBaTh MOHATUSMH, CBS3aHHBIMH C JBIKEHHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh W300paKEHHMs]I MHOTOTPAHHUKOB U TN BpAIECHUS TPHU
NapajuIeIbHOM [EPEHOCE, LEHTPAJIbHOM CHUMMETPUHU, 3E€PKAIBHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpa3oBaHus OI00MS;
CTPOUTH CEUEHHUS] MHOTOTPAHHUKOB U TE€JI BpAILICHUS: CEUYEHUs
HUIMHApPa (mapaJuiebHO U NEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapanienbHble OCHOBAaHUIO U MPOXOJAIINE Yepe3 BEPUIMHY), CCUCHUS
niapa;

UCIIOJIb30BaTh METOJbl MOCTPOCHMSI CEUEHMI: METOJ CIEJ0B, METOJ
BHYTPEHHEr0 NPOEKTUPOBAHUS, METO/]I IEPEHOCA CEeKYIIEeH MIIOCKOCTH;
JIOKa3bIBaTh TE€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHSTh TeOMETPUUECKHIE (DAKTHI TSI PEIICHHS] CTEPEOMETPUIECKUX
3a/1a4, MPEAnojaraloliX HECKOJbKO IIaroB PEIICHHs, €CIU YCIOBUS
MIPYMEHEHHMS 3a7laHbl B SIBHOW M HEABHOM (popme;



pemaTe 3aJayd HAa JOKa3aTEIbCTBO MATEMATHYECKUX OTHOIICHUH H
HAax0KJICHUE TEOMETPUUECKUX BEINYNH;

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

NPUMEHSATh TOJYYEHHbIE 3HAHWA HA TPAKTUKE: CpPaBHUBATh,
AHAJIU3UPOBATh M OLECHMBATh pEaJbHbIC CHUTYyallud, MPUMEHATH
W3YUYEHHBIE MOHATHUS, TEOPEMBI, CBOMCTBA B MPOLIECCE MMOMCKA PELICHUS
MaTEeMaTU4YeCKu  CHOPMYJIUPOBAHHOM  IPOOJIEMBI, MOJIEIUPOBATH
peanpHbIE CUTYyallUd HA S3BIKE T€OMETPHUM, UCCIEAOBATH MTOCTPOCHHBIE
MOJENH C HCIHOJIb30BAHUEM T'€OMETPUYECKUX MOHITUH U TEOPEM,
annapara anreOppl, peliarh MpakTUYeCKUe 3a/Jaud, CBS3aHHBIE C
HaXO0XJIECHUEM F€OMETPUUECKUX BEIUYUH;

UMETh MpeACTaBlIeHUs] 00 OCHOBHBIX 3Talax pa3BUTHUS T'€OMETPHUH Kak
COCTaBHOM 4acTH bynnameHTa pa3BUTHUSA TE€XHOJIOTUH.



TEMATHUYECKOE INTAHNPOBAHUE

10 KJTIACC
No KommuecTBo yacoB
HaunmeHnoBanue paszienos u OnekTpoHHbIEe (ITU(POBHIL)
/ KoHTposbHbIE I[TpakTuueckue
TE€M MPOTPaAMMBI Bcero 00pa3zoBaTeNbHBIE PECYPCHI
s paboTsl paboThI
BBenenne B crepeoMeTprio 23 1
B3anmHoe pacnonoxenue 6 1
MPSIMBIX B IIPOCTPAHCTBE
[TapamrensHOCTE NPSIMBIX U
IUIOCKOCTEH B 8
MPOCTPAHCTBE
[TepieHANKYISIPHOCTH
MPSAMBIX U IJIOCKOCTEH B 25
MIPOCTPAHCTBE
Vriel un paccTosHus 16 1
MHOrorpaHHuKu 7 1
Bexkrtopsl B mpocTpaHcTBe 12
[ToBTOpEHME, 000OIICHNE 1 5 5
cUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO 102 6 0
YACOB I10 I[TPOI'PAMME




11 KITACC

No
/o

HaunmenoBaunue
pa3aeioB U TEM
MPOTrpPaMMBbI

KomnnuectBo yacos

KouTponbunie
Bcero P
paboThl

[IpakTnueckue padboTh

OnexrponHsie ((POBEIE)
00pa3oBaTeNIbHbIE PECYPCHI

AHanutuyeckas
reoMeTpust

15 1

IToBTOpEHME,
00o011eHne u
cUCTeMaTH3alus
3HaHUU

15 1

O0BéM
MHOTOTPaHHHUKA

17 1

Tena BpameHus

24 1

IImomamu
MOBEPXHOCTHU U
00BEMBI KPYTIIBIX
Ten

JBrkeHust

IToBTOpEHME,
0000111eHHE U
CHCTEeMaTH3aIus
3HAHUM

17 2

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102 8




I[TIOYPOYHOE INTAHNPOBAHUE
10 KJIIACC

No
n/
n

Tema ypoka

KomnnuectBo yacos

KontponbHble
Bcero
paboThl

[IpakTnueckue
paboThl

[ara
U3YYEHUS

DneKTpoHHBIE HU(POBBIC
00pa3oBaTeNIbHbBIE PECYPCHI

OcHoBHbIE NpaBUiIa
M300paxKeHus Ha PUCYHKE
IUIOCKOCTH, MapajuleIbHbIX
MPSIMBIX (OTPE3KOB),
CEepeINHBI OTPE3Ka

https://m.edsoo.ru/FOIMGVRWHE

[Tonarusa crepeomerpuu:
TOYKa, MpsiMasi, INIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBUJIa U300paKeHUS Ha
PHUCYHKE IIJIOCKOCTH,
napauieNbHbIX TPSIMbIX
(OTpe3KOB), CepeMHBI
oTpe3ka

https://m.edsoo.ru/5ECB310PZ

IlonsTus:
MepeceKaroImecs
IUIOCKOCTH,
MepeCceKaroIIrecs npsmas u
MJIOCKOCTD;
MOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

Tlonarns:

https://m.edsoo.ru/7KZVSHHVO



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO

MepeceKarImuecs
IJIOCKOCTH,
TepeCceKaArOIINUecs psiMast |
IJIOCKOCTB;
MTOJTYTIPOCTPAHCTBO

MHoOrorpaHHukH,
n300pakeHNe MPOCTEUIINX
MIPOCTPAHCTBEHHBIX QUTYD,

HECYILECTBYIOIMMNX
00BEKTOB

https://m.edsoo.ru/AHGUTWH2F

MHororpaHHukH,
n300pakeHne MPOCTEUIINX
MPOCTPAHCTBEHHBIX (UTYD,

HECYIIECTBYIOMNX
00BEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPHUH U
MIEPBBIE CIIEICTBUS U3 HUX

https://m.edsoo.ru/IDKRAG03N

AKCHOMBI CTEpEOMETPUH U
MIEpBBIE CIEICTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPHH H
MIePBBIE CIICICTBUS U3 HUX.
CriocoObl 3a1aHKS TIPSIMBIX
H INIOCKOCTEH B
MIPOCTPAHCTBE.
O603HaueHus NPAMBIX U
IIOCKOCTEN

https://m.edsoo.ru/AQXJXEDYR



https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR

10

N3o00paxkeHue ceueHmit
NUpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE
MPOXOJAT Yepe3 ux peéopa.
N3o06paxenune
nepeceueHusl MOTy4YeHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHU I
pa3HBIMU IIBETAMHU

https://m.edsoo.ru/EVUESAZ7J

11

N3obpaxenue ceueHnit
MUpaMuIbl, Kyoa u
MPU3MBI, KOTOpBIE
MPOXOJIAT Yepe3 ux peéopa.
N3obpaxenue
nepeceyeHus MOJy4eHHBIX
IIJIOCKOCTE.
PackpamuBanue
MMOCTPOCHHBIX CEUCHUN
pa3HbIMU LIBETaMU

https://m.edso00.ru/XT1VCSWB2

12

N3obpaxenue ceueHuit
MUpaMUIbl, KyOa u
MIPU3MBI, KOTOPbIE
MPOXOJAT Yepe3 ux peéopa.
N306paxenue
nepeceyeHus MOTyYeHHBIX
TUIOCKOCTEH.

https://m.edsoo.ru/08LAY6GMF



https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF

PackpamnBanue
IMOCTPOEHHBIX CEUCHU I
pa3HBIMM LIBETaMHU

13

N3o00paxkenue ceucHmit
NUpaMuibl, Kyoa u
MIPU3MBI, KOTOPBIC
MPOXOJIAT Yepe3 ux peéopa.
N3obpaxenue
MepeceyeHms MOTyYEHHBIX
IIJIOCKOCTEM.
PackpammBanue
MOCTPOEHHBIX CEUCHU I
pa3HbIMU LIBETaMU

https://m.edsoo.ru/EKWHLAWS84

14

Metox ciienoB Ui
MOCTPOEHUS CEUCHU M

https://m.edso0.ru/1JO0ON3100

15

MeTtox ciienoB i
MIOCTPOCHUSI CEYCHHUIA.
CaolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Metox ciienoB i
MIOCTPOCHHUSI CEYCHHUIA.
CBoiicTBa nepecevyeHuit
MPSIMBIX | MJIOCKOCTEH

https://m.edsoo.ru/SN3SSUSEQ

17

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

https://m.edsoo.ru/HFW637QDR



https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR

YEPTEKEH U 3aIUCh 11aroB
IIOCTPOCHUS

18

[Toctpoenune ceueHuit B
nupamu/ie, Kyoe mno Tpém
TOYKaM Ha p&opax.
Co3znanne BBIHOCHBIX
YEpTEeXKEN U 3aIKCh IIaroB
MMOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[ToctpoeHune ceueHuit B
nupamuze, Kyoe mo Tpém
TOYKaM Ha péOpax.
Co31aHne BEIHOCHBIX
YepTexKEen U 3aIUCh 11aroB
MOCTPOCHHUS

https://m.edsoo0.ru/JIAQJNZCX

20

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

https://m.edsoo.ru/XJEZAR5TO

21

IToBTOpEHME
manuMerpuu: Teopema o
MIPONOPLUUOHATBHBIX
otpeskax. [logobue
TPEYTrOJIbHUKOB

https://m.edsoo.ru/L3FYZLILR

22

IToBTOpEeHnE
nnanuMerpun: Teopema

https://m.edsoo.ru/TP9F3DVV1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1

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

23

KonTtponsHas pabora
" AKCMOMBI CTEPEOMETPHH.
Ceuenus"

https://m.edsoo.ru/EBLE09SZ1

24

B3anmHoe pacrionoxeHue
MPSIMBIX B TIPOCTPAHCTRBE.
CkpeniuBaromuecs
npsmele. [Ipusnaku
CKPELIMBAIOIINXCS
npsameix. [lapannensHbie
MpsIMBIE B ITPOCTPAHCTBE

https://m.edsoo0.ru/TYO90OBHKY

25

TeopeMma o cyiiecTBOBaHUHU
Y €TMHCTBEHHOCTHU MPSAMO
napajyieIbHON TaHHOU
MPAMOM, IpOXoAsAIIeH
4yepe3 TOUKY IMPOCTPaHCTBA
U He JeXallei Ha JaHHOU
npsmoil. Jlemma o
MePECCUCHUH
MapajuieIbHbIX MPSAMBIX
IUIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapanmnenbHOCTB TpEX
npsmeIx. Teopema o Tpéx

https://m.edsoo.ru/TRPMZB3MZ



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ

napaJijiCJIbHBIX MIPAMBIX.
Teopema o
CKPCIIUBAIOIHUXCA MTPAMBIX

27

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

https://m.edsoo.ru/03GR50WZV

28

[eHTpansHas MpoeKLUs.
Yron ¢ coHanpaBiI€HHBIMU
CTOpPOHAMHU. YTOJ MEXKITY
MPSMBIMU

https://m.edsoo.ru/Z5FPAG6SHI

29

3amaun Ha JOKA3aTeILCTBO
M UCCJIEIOBAHHUE,
CBsI3aHHEIE C
PacCIoI0KEHHUEM MPSIMBIX B
MPOCTPAHCTBE

https://m.edsoo.ru/7W31COFG6

30

[ToHsaTHS: MapaIeIbHOCTh
MPSIMOM M TJIOCKOCTH B
npocTpanctse. [Ipu3Hak
MapajuieIbHOCTH TPSIMOU 1
miockoctu. CBoMiCcTBa
MapajuieIbHOCTH IPSIMOU U
IUIOCKOCTH

https://m.edsoo.ru/N18CU003L



https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L

31

['eomerpuueckue 3agaun
Ha BBIYUCIIEHUE U
JI0KA3aTebCTBO,
CBSI3aHHBIE C
MApAIIENBbHOCTBIO MTPSMBIX
U IUIOCKOCTEN B
MPOCTPAHCTBE

https://m.edsoo0.ru/2DD9X2MQ3

32

[Toctpoenune ceuenus,
MIPOXOJIALIETO Yepe3
JTAHHYIO TIPSIMYIO Ha
YyepTeke U MapajijiesIbHOTO
npyroi npsamon. Pacuér
OTHOILLIEHUN

https://m.edsoo.ru/1P06R5839

33

[TapannensHast mpoekuus,
MIpUMEHEHHE IS
MMOCTPOCHUSI CEUCHUM KyOa
U napajuieNenunesa.
CaolicTBa
napajuiefienumnena u
MIPU3MBI

https://m.edso0.ru/930T7FLSK

34

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH.
HpI/ISHaKI/I mapajjyiCJIbHOCTH
ABYX MI0CKOCTEH

https://m.edsoo.ru/QFUJAHV88

35

Teopema o
MapaJJIENbHOCTU U
€IMHCTBEHHOCTH
IJIOCKOCTH, IPOXOAAIIEN

https://m.edso0.ru/2WG4W4XNO



https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO

yepes TOUKY, He
MPUHAJICHKALLYIO TaHHOMN
IUIOCKOCTH U CJIEACTBUS U3
HEE

36

CpoiicTBa napasuieabHbIX
IIJIOCKOCTEM: O
MapajyiebHOCTH MPSAMBIX
nepeceyeHus npu
MIEPECEYEHHUH JIBYX
napajuieNbHbIX TIOCKOCTEH
TpeThen

https://m.edso0.ru/3KIKV3ROG

37

CBoiicTBa napayIenbHbIX
TJIOCKOCTEM: 00 OTpe3Kax
napaieNbHbIX TPSIMBIX,
3aKJIIOUYEHHBIX MEXKIY
napayuieTbHBIMU
IJIOCKOCTSIMU; O
MepeceyeHUH MPSMOii ¢
JBYMsI ITapaJlieIbHBIMU
IJIOCKOCTSAMU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTOpEHuE: TEOpEMa
[Mudaropa Ha maockocTu

https://m.edsoo.ru/9VJZIWC6J

39

IToBTOpEHME:
TPUTOHOMETPUS
MPSAMOYTOJIBHOTO
TpeyroJibHUKa

https://m.edsoo.ru/Z6FNNNT5D

40

CBoiicTBa Ky0a u

https://m.edsoo.ru/HYNIQ785Q



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q

IIPSIMOYT OJIbHOTO
napajuiesenumnena

41

Brraucnenue mimH
OTpE3KOB B KyOe U
MPSAMOYTOJIbHOM

MapajienenuIesie

https://m.edsoo.ru/FZBZVPOEC

42

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

https://m.edsoo.ru/ISFBHOGG3

43

[lepnenuKyIApHOCTH
MPAMOU U TIIIOCKOCTH.
[Tpusznak
MEPIEHUKYIISIPHOCTH
MPSAMOU U TIIIOCKOCTH

https://m.edsoo.ru/K38BG3I1ZH

44

Teopema o cymiecTBoBaHUU
Y €IMHCTBEHHOCTH
MPAMOM, TPOXOJAIEH
yepe3 TOUKY IPOCTPaHCTBA
Y TIEPIICHIUKYISIPHON K
MJI0CKOCTH

https://m.edsoo.ru/\WF3MTS4E5

45

IInockoctu n
MEPIICHANKYIISIPHBIE UM
MpsSIMBbIE B MHOTOTPaHHUKAX

https://m.edso0.ru/OKTGKHNSI

46

IInockoctu n

https://m.edso0.ru/S1VOAWIW3



https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3

NEPIEHIUKYJIAPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHMKAX

47

[lepnenaukyisap u
HakJIoHHad. [locTpoeHne
MEPIEHIUKYIIApA U3 TOUKU

Ha MPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[lepnenaukyisp n
HakJIoHHas. [locTpoeHue
MEPIEeHIUKYIIApa U3 TOUKH

Ha MPSMYIO

https://m.edsoo.ru/21IUD45PR

49

Teopema o Tpéx
MepreHuKysapax (mpsmast
1 oOpaTtHas)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
MepreHIuKysapax (mpsamast
1 oOpaTtHas)

https://m.edsoo.ru/IPCG564WN

o1

Yron mexny
CKPEITUBAIOIIMUMHUCS
MPSMBIMA

https://m.edsoo.ru/K4AEHQ3EQE

52

[Touck neprneHauKyaspHbIX
MPSMBIX C TIOMOIIBIO
MePIEeHIUKYISIPHBIX
IUIOCKOCTEH

https://m.edsoo.ru/EBYVPSMSI

53

OproronansHoe
IIPOEKTUPOBAHHE

https://m.edso0.ru/GP0ZX8VHE

54

ITocTpoenue ceuenuii kyoa,

https://m.edsoo.ru/F5ZMOA1AE



https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE

IIPU3MBI, IPABUIIBHOU
IIAPAMHU/JIBI C IIOMOIIIBIO
OPTOTOHAJILHOM IIPOEKIINHU

55

[TocTpoenue ceuenuii kyoa,

IIPU3MBI, IPABUIBHOU
MIAPAMHU/JIBI C IIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIUU

https://m.edsoo.ru/T50FUDOQOJ

56

Cummetpus B
MIPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH.
[Inockoctn cummeTpuit B
MHOTOTPaHHUKAX

https://m.edsoo.ru/N77K7ZM8K

57

[Tpusznak
MePIEeHIUKYISIPHOCTH
MPSAMOM U TIJIOCKOCTH Kak
CIIEJICTBUE CUMMETPUU

https://m.edsoo.ru/L9E703U3V

58

[IpaBunbHbIC
MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUI OT TOUKH JI0
IJI0CKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

IIpaBunbHBIE
MHOTOTpaHHUKU. Pacuér
pacCTOSHUN OT TOYKHU J0
IIOCKOCTH

https://m.edso0.ru/TISUOWZTH

60

Crnoco0bl OIyCTUTH
NEePICHINKYISPBL:

https://m.edsoo.ru/DHFUCBWO6



https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6

CUMMCTpPUs, CABUT TOYKU
110 apAJJIEIbHON MPSIMON

61

CaBur no HenapamienbHOU
IIPSIMOM, U3MEHEHHE
paccTostHui

https://m.edsoo.ru/9OANVFE9E

62

KonTtponsHas pabora
"B3auMHO€ pacmnoyioxkeHue
MPSIMBIX U INIOCKOCTEHN B
MIPOCTpaHCTBE"

https://m.edsoo.ru/JW5UZNN8J

63

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

https://m.edsoo0.ru/SKORHWDFQ

64

[ToBTOpEHME: YyrOa MEXKIY
CKpEeIMBAIOIUMHUCS
MPSIMBIMU B IIPOCTPAHCTBE

https://m.edsoo.ru/\WBREU9US7

65

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

https://m.edso0.ru/3U40237CK

66

JIByrpaHHBIN yroJi.
CBOMNCTBO JINHENHBIX YTIIOB

JBYIpPaHHOTO yria

https://m.edsoo.ru/8H4CYFABO

67

[leprieHAuKyNsIpHBIE

https://m.edsoo.ru/FIHM69NVD



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD

miockoctu. CBoicTBa
B3aNMHO
HGpHGHZII/IKyJIﬂpHI)IX
MIOCKOCTEH

68

[Ipu3nax
MEPIEHUKYIIIPHOCTH
IJIOCKOCTE; TEOpeEMa O
MIPSIMOM NIEPECEUEHHUS] IBYX
IIJIOCKOCTEMN
MePIEeHIUKYISIPHBIX
TpEThEN MIIOCKOCTH

https://m.edsoo.ru/FY5TMQ43F

69

[IpssMOyroaBHBIM
napajuieJienume; Kyo;
W3MEpEHHUs, CBOMCTBA
MPSIMOYTOJIbHOTO
napajuiefienuneaa

https://m.edsoo.ru/KQ9DBNDAW

70

Teopema o AuaroHayiu
MPSAMOYTOJIbHOTO
napajiesienuiena u
CJIeICTBHE U3 HEE

https://m.edsoo.ru/EST10AD6I

71

CrepeoMeTrpuueckue u
MIPUKIIAIHBIC 3a/1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PacCMoJIOKEHUEM MPAMBIX U
MIJIOCKOCTH

https://m.edsoo.ru/4TBYU36HZ

72

IToBTOpEHwue:
CKpELIUBAIOIIHEC

https://m.edso0.ru/TL947D6WK



https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK

IpsiMble, TapajuleIbHbIE
IJIOCKOCTHU B CTaHIaPTHBIX
MHOTOTpPaHHUKAX

73

[Tapa mapaynenbHbIX
IIJIOCKOCTEN Ha
CKPEIIBAIOIINXCS
MPSIMBIX, PACCTOSTHUE
MEXTY
CKPEIIUBAIOIIUMHUCS
MPSIMBIMHU B TIPOCTHIX
CUTYaIHIX

https://m.edsoo.ru/YFWZTQREN

74

Paccrosgune oT TOUKH 110
MIJIOCKOCTH, PaCCTOSTHUAE OT
NPAMOM A0 MIIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brruncienue paccrosaHuit
MEXIY
CKpEeIMBAIOIUMHUCS
MPSIMBIMU C TIOMOILIBIO
MePIEeHIUKYISIPHOM
IJI0CKOCTH

https://m.edsoo.ru/5SW9VI1IHMD

76

Tpéxrpanuslii yro,
HEpaBeHCTBA I
TPEXTPaHHBIX YIJIOB.
Teopema IIudaropa,
TEOPEMbI KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAaHHOTO

yria

https://m.edso0.ru/3SXGHNLQA4J



https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J

7

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

https://m.edsoo.ru/HMVTV74CP

78

KonTponbHas pabora
"Y1l u paccTostHUS"

https://m.edsoo.ru/AIRTWZ59YU

79

CucreMaTu3anys 3HaHHN
"MHOTOTrpaHHUK U €T0
SJIEMEHTHI"

https://m.edsoo.ru/VC3UOAK3B

80

[Tupamuna. Buabl
nupamu. [IpaBunbHas
npamMua

https://m.edso0.ru/J3R0247E0

81

[Ipusma. Ilpamas u
HAaKJIOHHAs IPU3MBL.
[IpaBunbpHas npusma

https://m.edsoo.ru/JNDHOOS8EQ

82

[Ipsmoit nmapamnenenunen,
NPSAMOYTOJIbHBIHN
napajuiesienumnesa, Kyo

https://m.edso0.ru/L8803LZGS

83

Brinykisie
MHOTOTrpaHHuKuU. Teopema
Diinepa

https://m.edsoo.ru/B4TOMDU1D

84

Brinykisie
MHOTrOrpaHHuku. Teopema
Oiinepa. [IpaBunbHbIe 1
MOJYIPaBUIIbHbIE
MHOTOTpaHHUKH

https://m.edso0.ru/QOMX9GA1S

85

KonTtponsHas pabora

https://m.edso0.ru/3N52B3TEM



https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
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https://m.edsoo.ru/3N52B3TEM

"MHororpaHHuKu"

[TonsiTue BexkTopa Ha

86 IUIOCKOCTH U B https://m.edsoo.ru/LRBSE3B09
MIPOCTPAHCTBE

87 CymMa BEKTOpOB https://m.edsoo.ru/MNTSX2XL 8

88 Pa3zHocTh BEekTOPOB https://m.edsoo.ru/SHBMZ1POH

89 [TpaBwiio mapasurenenuena https://m.edso00.ru/XS6AN7LA2
vy

90 MHOICHHE BEKTOpa Ha https://m.edsoo.ru/MJUH128LR
YHUCIIO
Pasnoxenne BekTopa 1o
6 . ,

91 asuey Tpex BeKT? poB, He https://m.eds00.ru/U760IDCTG
JIEXKAIIUX B OJHOMI
IUTOCKOCTH

92 CkansipHO€ TTPOU3BEICHUE https://m.edsoo0.ru/JZ46VNC71
B

93 PIHHCIICHAC YIIa MExLy https://m.edsoo.ru/lU5196 UQP
BEKTOpaMH B MPOCTPAHCTBE
I N

94 POCTCHIIHE SAIATH € https://m.edsoo0.ru/FIXV79T8B
BEKTOpaMH
I N

95 POCTCHIIHE SAIATH € https://m.edsoo.ru/JCWURNGO01
BEKTOpaMH
I N

96 POCTCHIIHE SAIATH € https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
H N

97 POCTCHIIHE SAIATH © https://m.edsoo.ru/P3W8WZZSY
BEKTOpaMH

98 O06006111EHNE U https://m.edsoo.ru/ECRMXSNM3



https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3

cUCTeEMAaTU3alus 3HaHUN
O06o0611IeHNE U

99 . 1 https://m.edsoo.ru/XXBTFP5WL
cucreMaTtni3anda 3HaHNU
Htorosas xoHTpOJIBHA

100 R 1 https://m.edsoo.ru/SFGPDWNKO
paborta
Htorosasg xoHTpOJIbLHA

101 ToroBad KOHTpoJIbHaA 1 https://m.eds00.ru/X3ZG8A6S0
paborta
00600

102 obterHe . 1 https://m.edso0.ru/931AWXEK1
cucreMaTtui3anda 3HaHNU

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KITACC

No
n/
n

Tema ypoka

KomnnuectBo yacos

KouTtponbunie
Bcero P
paboThl

[IpakTnueckue
paboThl

[ara
U3YYEHUS

DneKTpoHHbIE THU(POBBIC
00pa3oBaTeNIbHbBIE PECYPCHI

IToBTOpEHME TEMBI
"KoopauHaTsl BEKTOpa Ha
IJIOCKOCTH U B
MIPOCTpaHCTBE"

https://m.edsoo.ru/\WERSDSI4U

[ToBTOpEHME TEMBI
"CkansipHoe
MIPOU3BEIEHHE BEKTOPOB"

https://m.edsoo.ru/M6JO60NJ7

[ToBTOpEHME TEMBI
"Beruncnenue yria
MEX1y BEKTOpaMU B
npocrpanctae"

https://m.edso00.ru/55KY41LVG

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

https://m.edsoo.ru/U20HPUS6W

ypaBHeHI/IC IIJIOCKOCTH,
HOpMaJib, YpaBHCHUC
IIOCKOCTHU B OTPE3KaAX

https://m.edsoo.ru/VYIH8TERW

VYpaBHEHHE MIJIOCKOCTH,
HOpMallb, ypaBHEHHE
IJIOCKOCTHU B OTPE3Kax

https://m.edso00.ru/541910WGX



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX

Bekropnoe
IIPOU3BEICHUE

https://m.edsoo.ru/NTYOG2APM

JInneliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOrpaMMHUPOBAHUE

https://m.edso0.ru/54EQ7JO8E

JInneliHbIE HEPABEHCTBA,
JIMHEWHOE
IIPOrpaMMHUPOBAHNE

https://m.edsoo.ru/\VPKWBB4AA

10

AHanuTHYECKHEe METOIbI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOTpaHHUKaX

https://m.edsoo.ru/KHJ20M3PV

11

AHanIuTHYECKNE METOIEI
pacdéTa yria Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKaX

https://m.edsoo.ru/DDXUUAIA5

12

dopmyna pacCTOSHUS OT
TOYKH JI0 TJIOCKOCTH B
KOOpJIUHaTaxX

https://m.edsoo.ru/SG451UUG1

13

Haxoxnenue paccTostHuit
OT TOYKH JIO TUIOCKOCTH B
KyOe

https://m.edsoo.ru/8V2N4X1L3

14

Haxosxnenue paccrosHuit
OT TOYKH JIO TNIOCKOCTH B
MIPaBUJIBHON THUpaMU/Ie

https://m.edsoo.ru/UZ15UU37F

15

KonTtponsHas pabora

https://m.edso0.ru/SNGILGHFM



https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM

" AHaTUTH4YECKad
reoMerpus"

16

Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHBIE
MHOTOTPaHHUKH

https://m.edso00.ru/219603NHQ

17

Ceuenusa
MHOTOTPaHHUKOB: METO]]
CIIENOB

https://m.edso0.ru/52XG02J5B

18

Ceuenns
MHOTOTPaHHUKOB:
CTaHJApTHBIE TIJIOCKOCTH,
TepecevYeHHs MPSIMBIX U
IUIOCKOCTEH

https://m.edsoo0.ru/CUP7TCPXQ

19

[TapannenpHble NPSIMBIE U
MJI0CKOCTH:
napajuiesibHble CEeYCHHS

https://m.edsoo.ru/MM69MKRDP

20

[TapannensHbIe IPSIMBIC U
IJIOCKOCTH: PacuéT
OTHOILIEHUI

https://m.edsoo.ru/O71ROIJFI

21

HapaJ'IJ'IeJ'ILHBIe IPpsAMBIC U
IIOCKOCTH: YI'JIbI MCIKIY
CKpCIIUBAOIIUMUCA
psAMBbIMHA

https://m.edsoo.ru/26EPTM74A

22

[leprienauKynsipHbIE
IPSIMBIE U TUIOCKOCTH:

https://m.edso0.ru/YQUVT6EVZX



https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX

CTaHJApPTHBIE NIapbl
MIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEHN U IPSIMBIX,
CUMMETpUHU
MHOT'OTPaHHUKOB

23

[IepnenukynspHbie
MIPSIMBIE U TUIOCKOCTH:
TeOpeMa O Tpex
MEPIEHIUKYIIPax

https://m.edsoo.ru/HQIN20ZJP

24

[lepnenaukynspHbie
MPSIMBIE U TUIOCKOCTH:
BBIYMCIIEHUS JJIVH B
MHOTOTPaHHUKAX

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpEeHuE: mIomagn
MHOTOYTOJIbHUKOB,
(hopMyIIBI IS TUTOMIATEH,
cooOpakeHHS TI0100Ms

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpEHUE: TUTOMIAM
MHOTOYT'OJIbHUKOB,
(hopMyJIBI TS TUIOINAICH,
cooOpakeHUS TI0100Us

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

27

[ToBTOpEHHE: MIIOIIAAN
MHOT'OYT0JIbHUKOB,
(bopMyIbI TS TIOIA e,
coo0OpaxeHus moao0us

https://m.edsoo.ru/HWHVFENLOO

28

IInomraau ceuenuit

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

MHOTOTPAaHHUKOB:
IIJIOIIAIU ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
COO0paxeHus moa00us

29

[Inomanu ceyenun
MHOTOTPaHHUKOB:
IIJIOIIAIN ITOBEPXHOCTEH,
pa3pe3aHus Ha 4acTH,
cooOpakeHUs TI0100uS

https://m.edsoo.ru/8H4ELYI9NG6

30

KounTtponsHas paborta
"[ToBTOpEeHUE:
MHOTI'OIr'paHHUKH, CCUCHHA
MHOTOIPaHHUKOB"

https://m.edso0.ru/S§UW1WWV1

31

O0BéM Tena. O0BEM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

https://m.edsoo.ru/6UXGO0RC9

32

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

https://m.edsoo.ru/VK2J2T XEF

33

CrepeoMeTpHuecKUe
3a7a4M, CBSI3aHHBIE C
00BEMOM
PSIMOYTOJIBHOTO
napasieNenuneaa

https://m.edsoo.ru/ODR6H6TQS

34

[Tpuknanusie 3ana4w,
CBSI3aHHBIE C

https://m.edso00.ru/OSHTIOT1G



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G

BBIUMCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO
napasuiesieunea

35

O0BEM psAMOY TIPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

36

CrepeoMerpuueckue
3aJ1a4ui, CBSI3aHHbIE C
BBIYHCIIEHUEM 00BbEMOB
MPSIMOM ITPU3MBI

https://m.edsoo.ru/1D8HV54A9

37

[Tpuxknagnsie 3amayu,
CBSI3aHHBIE C 00BLEMOM
MPSAMOM IPU3MBI

https://m.edsoo.ru/QlIYC4F8IU

38

Borancnenune 006EMoB
T€J C IOMOIIBIO
OTPEIEIIEHHOTO
unaTerpana. O0bEM
HAKJIOHHOM MPU3MBI

https://m.edsoo.ru/ON585060H

39

Brruucienue 00EMOB
TeJ C TOMOIIIBLIO
OTPEICIIEHHOTO
unterpana. O0bEM
MUPAMUIBI

https://m.edsoo.ru/2CJLCMKS8N

40

dopmyna o0bEMa
nupamupl. OTHOIICHHE
00BEMOB MHUpaMus ¢
o0IIMM yriiom

https://m.edsoo.ru/AL3PODC9E

41

®opmyna 06bEMa

https://m.eds00.ru/3GOOAJRNY



https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY

nupamubl. OTHOILIEHKE
00BEMOB MHPaAMUJ C
o0ImmM yriom

42

Crepeomerpuueckue
3a7a4M, CBSI3aHHBIE C
00BEMaMM HAKJIOHHOM
TIPU3MBI

https://m.edsoo.ru/7TR8RHWQO7

43

Crepeomerpuueckue
3aj1a4M, CBSI3aHHBIE C
o0BbEMamMu MUpaMUIbI

https://m.edso0.ru/SF480DTS6

44

[Tpuknagnsie 3a1auu 1Mo
Teme "OO0BEMEI TEN",
CBsI3aHHBIE ¢ 00BEMOM
HAKJIOHHOM MPU3MBI

https://m.eds00.ru/9SF60YYVX

45

[Ipuxknagnsie 3a1auu 1Mo
Teme "OO0bEMEI TENT",
CBsI3aHHBIE C 00BEMOM
MTAPAMU/IBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Ipumenenne 06bEMOB.
Brruncnenue paccTosiHus
710 TJIOCKOCTHU

https://m.edso0.ru/I39CX03CP

47

KonTtponsHas padorta
"O6bEéM MHOTOrpaHHUKA"

https://m.edsoo.ru/XNWZSSJ7P

48

[unuuapudeckas
MOBEPXHOCTb,
oOpazymomiue

https://m.edsoo.ru/7DHKEHEG6



https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6

HWIMHAPUYECKON
MMOBEPXHOCTH

49

HMunuuap. Hpsamon
KpYTOBOW LIUJIUHAP.
[Inomane MoBepxXHOCTH
LHWIHHIpa

https://m.edsoo.ru/MAVWA4KY55

50

Konunueckas
MTOBEPXHOCTb,
o0pa3zyromnre KOHMIeCKOM
noBepxHoctu. Konyc

https://m.edsoo.ru/PVRE7HQ6Y

51

Cedenue KoHyca
IJI0CKOCTBIO,
MapajieIbHOMN MIIOCKOCTH
OCHOBaHUS

https://m.edsoo.ru/EOVSHALSL

52

VYceu€HHbIN KOHYC.
N3obpaxenne KOHYCOB H
yCEeUEHHBIX KOHYCOB

https://m.edsoo.ru/9VKWVDCTE

53

ITmomans 0OKOBOI
MMOBEPXHOCTH U TIOJTHOU
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKB9E4NE

54

ITnomans 0OKOBOI
MMOBEPXHOCTH U TIOJHOU
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/9NF4UE3KJ

55

CrepeomMerpuueckue
3aJjauyl Ha
JI0Ka3aTelbCTBO U

https://m.edso0.ru/QZVH5EXL9



https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9

BBIYUCIICHUE,
IMOCTPOCHUEM CEYEHUI
LUJIHHIPA, KOHyca

56

Crepeomerpuueckue
3a/1a4y Ha
JI0KAa3aTesIbCTBO U
BBIYHUCJICHUE,
MMOCTPOCHUEM CEUYEHUI
LUIWHIPA, KOHyca

https://m.edsoo.ru/AKF6PW62W

57

[Tpuxnagnsie 3a1auu,
CBSI3aHHBIE C IUIUHIPOM

https://m.edso0.ru/3429Z1L HT5

58

[Tpuxknagnsie 3a1ayu,
CBSI3aHHBIE C IIUIMHIPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[Tepeceuenue chepsl u
rapa ¢ ioCKOCTHIO.
Kacanwue mapa u cdepsr
TUIOCKOCThI0. By n
n300pakeHue mapa

https://m.edsoo.ru/JFBNB5ZS0

61

[Tepeceuenue chepbl u
apa ¢ IIOCKOCTHIO.
Kacanwue mapa u chepbl
IUIOCKOCThI0. Bua n
n300pakeHue mapa

https://m.edsoo.ru/M6WK9K950

62

VYpaBHenue chepsl.
[Tnomans chepst u eé

https://m.edsoo.ru/U8G24BO8H



https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H

qacTten

63

Cummerpus cdepsl u
mapa

https://m.edsoo.ru/6E6GX0YJS

64

CrepeomeTrpuieckue
3aJa9u Ha
JI0Ka3aTeIbCTBO U
BBIYHNCJICHUEC, CBSI3AaHHBIC
co cdepoii U mapom,
MOCTPOECHUEM UX CEUCHUH
TUTOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

Crepeomerpuueckue
3aJlauM Ha
J0Ka3aTeNbCTBO U
BBIYHCIICHUE, CBSI3aHHbIE
co cdepoii U mapom,
MOCTPOCHUEM UX CEUCHUH
IJIOCKOCTBIO

https://m.edso0.ru/MXRDTK72T

66

[Ipuknanueie 3anauu,
CBsI3aHHBIE CO chepoi u
mapom

https://m.edsoo.ru/XW5LI17A9J

67

IToBTOpEHME:
OKPYXHOCTb Ha
IIJIOCKOCTH, BBIUMCIICHUS
B OKPY>XHOCTH,
CTaHJapTHbIE TIO100Us

https://m.edsoo.ru/EJ2QDAVEJ

68

Paszanunble koMOUHAIINH

https://m.edsoo.ru/LE7933LXX



https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX

TEJ BpalleHUs U
MHOTOTPaHHUKOB

69

3amauu o teme "Tema u

IIOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/PHHLCG54E

70

3amauu 1o teme "Tema u

MTOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/22WPBLTP9

71

KonTtponsHas pabora
"Tena 1 NOBEPXHOCTHU
BpaieHus"

https://m.edso0.ru/33W222M63

72

O06BEM TIUIHHApA.
Teopema 06 06bEMe
MPSIMOTO IIAJTHHJIPA

https://m.edso00.ru/1ZN2S6ZMO

73

Brruncienue 00EMOB
TEJ C IIOMOIIBIO
OTPEIEIIEHHOTO
unaTerpana. O0bEM
KOHYCa

https://m.edsoo.ru/ACTOMFMVF

74

[Tmomanu OOKOBOH U
ITOJTHOM IMOBEPXHOCTH
KOHYca

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeoMeTrpuueckue
3aJ1a4u, CBSI3aHHbBIE C
BBIYHCIICHUEM 00BbEMOB
WINHJIPA, KOHYyCca

https://m.edso0.ru/709VJYPSC

76

[Ipuknanueie 3a1a4u MO
Teme "OO0BEMEBI 1

https://m.edsoo.ru/QXEA9GPVB



https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB

IIJIOIIAIU [TOBEPXHOCTEN

Ter"

77

O0BEM mapa u mapoBoro
cekropa. Teopema 00
o0wvéme mapa. [Tnomane
cdepsl.
CrepeoMerpuueckue
3aJ]auM, CBSI3aHHBIE C
BBIYUCIICHUEM 00BEMOB
rapa, mapoBoro
CerMEeHTa U IapoBOTO
CEeKTOopa

https://m.edsoo.ru/VV60ONBVZX

78

[Tpuxnagnsie 3a1auu 1Mo
Teme "OO0bEMEI TENT",
CBsI3aHHBIE ¢ 00BEMOM
mapa ¥ Iiomiaabo
chepnl. COOTHOIICHHS
MEXKTy TIOIIAISIMH
MOBEPXHOCTEUN U
00BpEMaMHU ITIOJOOHBIX TEN

https://m.edsoo.ru/EZH9GRUEJ]

79

ITonoOHsIe TENA B
MIPOCTPAHCTBE.
N3menenne o0bEéMa npu
noxoouu.
CrepeomMerpuueckue
3a/1ayu, CBSA3aHHBIE C
BBIYHCIICHUEM 00BbEMOB

https://m.edsoo.ru/H24188MKQ



https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ

TEJI ¥ IUIoIaaei
MMOBEPXHOCTEM

80

KonTponbHas pabora
"[1nommaan mMOBEpXHOCTH
1 00BEMBI KPYTIIBIX TE"

https://m.edsoo.ru/73UODGNYR

81

JIBM>KEHUS MPOCTPaHCTBA.

OtobOpaxeHusl.
JIBM)KEHHUS U PaBEHCTBO
¢uryp. OGmue cBoiicTBa
JNBIDKECHUN

https://m.edsoo.ru/RXJ4YW6ENA

82

Bune! nBmkeHuii:
MapajuIeIbHbIN IEPEHOC,
LEHTpaJbHAsl CUMMETpPHS,
3epKajbHasi CHMMETpHS,
MOBOPOT BOKPYT MIPSIMOMA

https://m.edsoo.ru/ZSUA77NTX

83

[IpeobpazoBanus
nonoous. [Ipsmas u
cdepa Diinepa

https://m.edsoo.ru/A1IPU2WOAX

84

FGOMeTpI/I‘ICCKI/IC 3aJa4u
Ha IIPUMCEHCHUEC
JABUIKCHUA

https://m.edsoo.ru/KFDHOMGKZ

85

KonTtponsHas pabora
"Bektopsl B
npocrpaHcTae”

https://m.edsoo.ru/4F52B11KK

86

Ob6o06maromee
noBropenue 11 nonstuit

https://m.edsoo.ru/IHVB2NZH9



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9

U METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aLUs
3HAHMI:
"[TapamiensHOCTD
MPSAMBIX U INTIOCKOCTEHN B
npocrpaHcTae”

87

Ob6o6maromiee
noBTopenue 11 nmonaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMaTH3aLus
3HaHuil: "BekTopsl B
npocrpanctae"

https://m.edsoo.ru/AQEFPERJO

88

O6o6maromiee
noBTopenue 11 nmonsruit
U METOJIOB Kypca
reometpun 10-11
KJIaCCOB, CHCTEMaTH3aIUs
3HaHuil: "BekTopsl B
npocrpanctae”

https://m.edsoo.ru/3NIJOLN63

89

Oo6o01aromiee
noBTopenue 11 nonsruit
Y METOJIOB Kypca
reomerpun 10-11
KJIACCOB, CUCTEMaTH3aIUs
3HaHuii: "O0bemM

https://m.edso0.ru/B85S7VDTC



https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC

MHOTOTpaHHUKa"

90

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

https://m.edsoo.ru/AJX4CDP5I

91

Ob6o6maromiee
noBTopenue 11 nmonsaruit
¥ METOJIOB Kypca
reomerpun 10-11
KJIaCCOB, CHCTEMaTH3alus
sgagui: "Ilmomaan
MMOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

https://m.edsoo.ru/H2ZABPRXO

92

O06o0maromiee
noBTopenue 11 nmonsruit
U METOJIOB Kypca
reometpun 10-11
KJIACCOB, CUCTEMaTH3aIUS
sgaguii: "[lnomaan
MOBEPXHOCTU U 00BEMBI
KpyTrJbix Ten"

https://m.edso0.ru/JG1DJ50NK

93

HToroBasi KOHTpOJIbHAS
pabota

https://m.edso0.ru/GXZMP89GD

94

Hroropas KOHTPOJIbHAaA

https://m.edso0.ru/3J174MY6M



https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M

pabota

95

[ToBTOpEHue, 06061IEHNE
U CUCTEMaTu3anuAa
3HaHUHI

https://m.edsoo.ru/UI126CB4 XL

96

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

https://m.edsoo.ru/IESALO6B5

97

Hcropus pazsutus
CTepEeOMETPUHU KaK HayKU
U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edso0.ru/8ZKNMYF03

98

Uctopus pazputus
CTEPEOMETPUM KaK HAYKH
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
WHXXEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOTUH

https://m.edso0.ru/41X3XKQOG

99

Hctopust pa3BuTHA
CTEpPEOMETPUHN KaK HAyK1

https://m.edsoo.ru/4APGHOJYAH



https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

1 €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
UHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus pazsutus
CTEpEOMETPUHN KaK HAyKU
U €€ posib B Pa3BUTUH
COBPEMEHHBIX
WMHXEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

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

https://m.edsoo.ru/RK4XSFWNR

102

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

https://m.edso00.ru/X89TQ8776
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ITPOBEPSIEMBIE TPEFOBAHUS K PE3YJIBTATAM OCBOEHMI OCHOBHOI OEPA3OBATEJILHOM

I[TPOT'PAMMBI

10 KJIIACC

Koz mposepsiemoro

[IpoBepsieMble MpeIMETHBIE pe3yIbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON MIPOrpaMMBbl CPEIHEr0 0OIIEro

pe3ynbTaTa 00pazoBaHus
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUYKA, MPAMAst, IIJIOCKOCTh
7.2 [TpuMeHSTh aKCMOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX MPHU PEIICHUN T€OMETPHUYSCKUX 3a1a4
7.3 OnepupoBaTh MOHATHUAME: MAPALICITBHOCTD M MIEPICHINKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH
7.4 KnaccudumupoBaTs B3aMMHOE pacoyioKeHUE TMPSIMBIX M TUIOCKOCTEH B TPOCTPAHCTBE
75 OnepupoBaTh MOHATHAME: ABYTPAHHBIM YTOJI, TPaHU JABYIPAHHOTO yTila, peOpo IBYTPAHHOTO YIJia, JTUHEHHBIN
yroJi IBYTPaHHOIO yIJia, TpagycHas Mepa JBYTPaHHOIO yria
76 OnepupoBaTb NOHSTHUAMU: ) MHOTOTPAaHHHMK, BBIMYKJIBIH W  HEBBINYKIbII MHOTOTPaHHHUK, 3JIEMEHTHI
MHOTOTpaHHUKA, MPAaBUIbHBIA MHOTOTPAaHHHUK
1.7 PacrioznaBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB (MIMpamMuaa, Mpu3Ma, MpsMOyroJbHbIN apajuienenune, Kyo)
78 KnaccuduimpoBate MHOTOTpaHHUKH, BbIOWpas OCHOBaHUS i KiacCU(UKaUUU (BBIMYKJIble U HEBBITYKIIbIE
' MHOTOTPaHHUKH, PaBUIIbHbIE MHOTOTPAHHUKH, MPSIMbIE U HAKIIOHHBIE TPU3MBI, TapaJUIeTICIHUIIE IbI)
7.9 OnepupoBaTh MOHATHUAMH: CEKYIIas TNIOCKOCTh, CEYeHHE MHOTOTPAHHIKOB
7.10 OOBACHATH MPUHIIMIIBI TOCTPOSHUS CEUEHUN MHOTOTPaHHUKOB, UCTIOIB3YS METOJ CIEI0B
711 Crtpouthb ceueHUs MHOTOTPAaHHHUKOB METOJIOM CJIEJIOB, BHIMIOIHATH (BBIHOCHBIE) TJIOCKHUE YEPTEKHU U3 PUCYHKOB
' MPOCTHIX O0BEMHBIX (PUTYDP: BUI CBEPXY, COOKY, CHU3Y
7.12 Pematp 3amaun Ha HaxoXJACHHE TEOMETPUYECKHX BEIWYMH MO oOpasliaM WM anropuTMaM, MPUMEHsS




HU3BCCTHLIC AHAJIUTUYCCKUC MCETOJblI IPHU PCIHICHHU CTAHAAPTHBIX MATCMATHYCCKUX 3ala4 Ha BbIYUCIICHUC
paCCTOHHI/II\/JI MCXKAY ABYMA TOYKaAMU, OT TOUKHU OO HpﬂMOI\/JI, OT TOYKHIO IIJIOCKOCTHU, MCIKAY CKPCIIMBAIOIIUMUCH
IIpsAMBbIMHA

Pemate 3aa4i Ha HaxXO0XJICHUC TI'COMETPHUUYCCKUX BCJIWYHH 110 06pa3uaM HJIN aJIroputMaM, IIPUMCHSAA
HU3BCCTHBIC AHAJIMTHUYCCKHUEC MCTOABI IPU PCHICHUH CTAHAAPTHBIX MATEMATUYCCKUX 3aa4 Ha BBIYHUCIICHUC YIJIOB

7.13
MEXAY CKPEIIUBAIOIIMMHUCS MPSIMBIMHA, MEXKIY MPSIMON M IUIOCKOCTBIO, MEXKAY IUIOCKOCTSIMH, JIBYTPaHHBIX
YIJIOB
714 Bobruncnsate 00bEMBI M IJIOIIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (IpHU3Ma, MUpamMuAa) ¢ NPUMEHEHUEM
' (hopMyI1, BEIYUCIATH COOTHOIICHUS MEX/1Y IUTOMAAsIMU IIOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh NOHATUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh M INIOCKOCTh CUMMETPHUH, LIEHTP, OCh U
' TJIOCKOCTh CUMMETPHUH (UTYPBI
716 W3Bnekarb, mpeoOpa3oBeIBaTh U HWHTEPHPETHPOBATh HMHMOPMALMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
' ¢burypax, nIpeJCcTaBICHHYIO Ha YepTexaxX U PUCYHKaX
717 [IpumensTs reomerpuueckre GakThl I PEHICHHUsS CTEPEOMETPUUYECKUX 3aJad, MPEANoaraiiux HECKOJIbKO
' 1IaroB peLIeHus], €CIU YCIOBUS IPUMEHEHHUS 3aJIaHbl B IBHOU GopMme
718 [IpuMeHnsTh pocTeiire TPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEILICHUH
' CTEPEOMETPUUYECKHX 3a]1a4
719 [IpuBOoUTE mpHUMEpPbl MAaTEMATUYECKHX 3aKOHOMEPHOCTEM B NPHUPOAEC M KU3HHU, PACHO3HABATH NPOSBIICHUE
' 3aKOHOB T'€OMETPUU B UCKYCCTBE
[IpuMeHsTh MOTyYEHHBbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh peajbHbIE CUTYallUU U MPUMEHSTh W3yYEHHBIE
MOHATHS B MpOIECCe IMOHMCKA pPEIICHUs MaTeMaTUYecKu CHOpPMYIUPOBAHHON MPOOIEMBbI, MOJACIHPOBATH
7.20 peanbHble CHUTyallMd Ha S3bIKE TI'€OMETPUM, MCCIEN0BATh IMOCTPOCHHBIE MOJEIN C HCIOJIb30BAHHEM

TCOMCTPUICCKUX MOHATUM U TCOPEM, allapara anre6pLI, peuiatb IPAKTHYCCKHC 3ala4dH, CBA3AHHLIC C
HaXO0XKXJACHUCM I'COMETPUICCKUX BCININH




11 KITACC

Konx mposepsiemoro

[IpoBepsieMble MpeIMETHBIE pe3yIbTaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHON IPOrpaMMBbl CPEIHETO 0OIIEro

pe3ynbTaTta o0pazoBaHus
6 I'eomerpust
OnepupoBaTh TOHATHUSMHU: IHJIUHAPUYECKAs TOBEPXHOCTh, O00Opa3yromue NIUINHAPUICCKONW ITOBEPXHOCTH,
6.1 MWIMHIP, KOHHWYECKas TIOBEPXHOCTh, OOpasymomue KOHHYECKOW MOBEPXHOCTH, KOHYC, cdeprueckas
MTOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (MUIMHIP, KOHYC, cdepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYSHHUS TEJT BPALICHHS
6.4 KnaccudumupoBaTts B3auMHOE pacmoiokeHue chepbl U II0CKOCTH
6.5 OnepupoBaTh TMOHATHSAMH: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTAa, BBICOTA CETMEHTa, IIapOBOM CIIOM,
' OCHOBAaHUE I1apOBOT0 CJI0S, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Brruucisate 00bEMBI M TUIOIIAAM TIOBEPXHOCTEH TEJ BpPAIICHHS, TEOMETPUYECKUX TEJ C IPUMEHEHUEM (HOPMYIT
6.7 OnepupoBaTh NOHATUAMU: MHOTOT'PAHHUK, BIIMCAHHBIN B cpepy U onmucaHHBIH 0K0JI0 cepsl, cepa, BucaHHAs
B MHOTOTPaHHUK WJIX TEJIO BpalICHUS
6.8 BbIYHcnsaTh COOTHOLIEHUS MEXK Ty TUIOLIAASIMU MOBEPXHOCTEN U 00bEMaMHU MTOJ00HBIX TEI
6.9 N300paxats n3yyaembie GUTYpbl OT PYKH U ¢ TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BoInosiHATh (BRIHOCHBIC) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BHUJ CBEPXY, COOKY, CHUZY;
' CTPOUTH CEUEHUS Tell BpallleHUs
6.11 W3Bnekatb, MHTEPHIPETUPOBATH U MPEOOPa30BbHIBATH HWHMOPMALHUIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKHUX
' ¢burypax, npeJcTaBICHHYIO Ha YepTekaX U PUCYHKaX
6.12 [IpumensaTh TreomeTpudeckue (GakThl A PEIICHUS CTEPEOMETPUUYECKUX 3a]ay, MPEANoJiararollinX HECKOIbKO

1raroB peuICHusA, €CJIN yCJIOBUA ITPUMCHCHU 3aJaHbl B SIBHOM (bopMe




6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

BremonaaTe ZICﬁCTBH?[ CJIOKCHU BEKTOPOB, BBIYUTAHUA BCKTOPOB U YMHOXCHUS BCKTOPA HA 4YHCJIO, O6’I)$[CH$[TI),

6.14 o
KaKMMH CBOMCTBaMHU OHU 00J1a1at0T
6.15 [TpuMeHSITh TPABUIIO TTApAILICIICIHIIEIA [IPU CII0KEHUH BEKTOPOB
OrepupoBaTh MOHATHSAMHU: JECKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTOpa, PaBEHCTBO
6.16 BEKTOPOB, KOOPIHHATHI BEKTOPA, YTOJI MEX/Y BEKTOPAMH, CKAISIPHOE MPOU3BEICHIE BEKTOPOB, KOJUTMHEAPHBIC U
KOMIUTaHAPHBIE BEKTOPBI
6.17 Haxomuth CyMMy BEKTOPOB W IIPOM3BEJCHHE BEKTOpAa HA YHCIO, YroJl MEXKIy BEKTOPaMH, CKaISPHOEC
' MPOU3BE/ICHNE, PACKIIAIBIBATH BEKTOP MO JBYM HEKOJUTMHEAPHBIM BEKTOPAM
6.18 3amaBaTh MIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CHCTEME KOOPIMHAT
6.19 Pemars mpocreiiiime reoMeTpHYECKUE 3a/1a9d HA IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO A
6.20 Pemare 3a1aun Ha 10Ka3aTeNbCTBO MAaTEMAaTHYECKHX OTHOIICHHH W HAXOXJCHUE T'€OMETPUYCCKHUX BEIUYMH I10
' o0pasiam WM alropuT™Mam, IIPUMEHsIS] N3BECTHBIC METOIbI IIPU PELICHHH CTaHIAPTHBIX MAaTEMaTHYCCKHX 33124
6.21 [TpuMeHsTh TpocTeiflye MPOrpaMMHBIE CPEICTBA U DJICKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TIPH PELICHHU
' CTEpEOMETPHUECKUX 33124
6.22 [TpuBOANTH TpPHMEpPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEH B HPHPOAE M JKU3HH, PACIO3HABATH IIPOSBICHUE
' 3aKOHOB IT'€OMETPUH B HCKYCCTBE
[TpuMeHsTh TOJyYeHHBIC 3HAHUS Ha IPAKTUKE: aHAJIM3MPOBATH PEajbHBbIC CUTYAllMH U IPHUMEHSATh M3y4YCHHBIC
HOHATUSL B MpOLECCe IOUCKA PEIICHUS MaTeMaTH4ecKu CHOpMYIHpPOBAHHOW MPOOIEMBbI, MOJEIHPOBATH
6.23 pealibHbIC CHTYallMM Ha $3bIKE TICOMETPUM, HCCICI0BaTh IIOCTPOCHHBIE MOJCIH C HCIOJIb30BAaHUEM

TCOMCTPUICCKUX MOHATUU U TCOPECM, alllapara anre6pLI, peliatb IHIPAKTHUYCCKUEC 3ada4du, CBsA3aHHLIC C
HaXO0XKXJIACHHUEM I'COMCTPUICCKUX BCIINYUH




I[TPOBEPAEMBIE SJIEMEHTBI COJAEPKAHUA

10 KJIIACC

Kon
;

[IpoBepsiemMblil AIEMEHT COJIEpKAHUS

I'eomerpus

7.1

OCHOBHEIC IOHATHS CTCPCOMETPHUH. TOqKa, npsamas, rmiIoCKOCTb, ITPOCTPAHCTBO. [lonsTHE 00 aKCHOMATUYECKOM MMOCTPOCHHHU
CTCPCOMETPUHN: aKCUOMBI CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3anMHOe pacmoniokeHuEe TPSIMBIX B TMPOCTPAHCTBE: MEPECEKAIOIIUECs, MapauIeIbHbIe W CKPEIIUBAIOIINECS TPSIMBIC.
[TapaniensHOCTh MPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE: MapaUiebHbIE MPSIMBIE B MPOCTPAHCTBE, MAPAIEIHLHOCTh TPEX
MpsAMBIX, MIapaJICIIbHOCTD pr[MOfI A INIOCKOCTH. YTIBIC COHaIlpaBJICHHBIMHU CTOpOHaMH, Yrojad MEXAYy IPAMbBIMU B
npoctpancTtBe. [lapaiienbHOCTh  IUIOCKOCTEH: MapajuiesibHbIe IIOCKOCTH, CBOWCTBA MapaUICNbHBIX IJIOCKOCTEH.
[Ipocreiire npocTpaHCTBEHHbBIE PUTYPHI HA TIIOCKOCTH: TETpadp, KyO, napajuiesenune, NoCTPOCHNEe CeUeHU

7.3

[lepneHIUKyYIApHOCTh MPAMON M TUIOCKOCTH: MEPHEHAUKYISIPHbIE HpsSMble B MPOCTPAHCTBE, MPSIMbIE MapajljiesbHbIE U
MEPNeHIUKYIApHblE K IUIOCKOCTH, TMPU3HAK MNEPIEHIUKYIIPHOCTH MPSAMONM U IUIOCKOCTH, TEOpeMa O MpAMOil
MEePIEeHIUKYIAPHON MIOCKOCTH. YTIBI B IPOCTPAHCTBE: YroJl MEXKIY IPSIMON U MJIOCKOCTBIO, ABYTPAHHBINA YroJl, JTMHEHHbIN
yros AByrpaHHoro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSMOMN 10
IJIOCKOCTH, MpOeKIusi (GUrypsl Ha IMIOCKOCTh. [lepneHAuKynsIpHOCTh IMIOCKOCTEH: MPU3HAK MEPIEeHIUKYISIPHOCTH JABYX
mwiockocteit. TeopeMa o TpEX mepreHuKyIsIpax

7.4

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHHUKA, BBIIYKJIbIE U HEBBITYKIIblE MHOTOTPAHHUKH, pa3BEPTKa
MHoOrorpaHHuka. [Ipusma: N-yronbHas nmpusma, 'paHM U OCHOBAHMs NMPHU3MBI, MpsMas M HAKJIOHHas MPU3MBbl, OOKOBas U
MI0JIHAs TOBEPXHOCTH Mpu3Mbl. [lapauienenunen, npsMOyroJibHbIN Napaienenune] 1 ero ceoictsa. [lupamuaa: n-yronbHas
nupaMuja, TpaHM W OCHOBAaHUE MNUpaMu[bl, OOKOBas W TOJHAs IHOBEPXHOCTh NHpPAMMJIbl, IpaBUJIbHAs M YyCEYEHHas
nupaMpaa. DJNeMEHTbl NpU3Mbl W HHUpamMujibl. [IpaBuibHbIE MHOTOTPAHHUKU: MOHSATHE MPAaBUIBHOIO MHOTIOIPaHHUKA,
NpaBUJbHAs TNpHU3Ma M TpaBWIbHAas NHUpaMuja, IMpaBUIbHAs TPEYroJibHas NHpaMHUIa U TPABUWIBHBIA TeTpa’ap, KyoO.
IIpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa3p, JOJAEKadAp U uKocasapyrue CedeHus Ipu3Mbl U THPaMUIbI




75 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOUYKHU, MPAMOH, IMJIOCKOCTH. DJIEMEHThl CUMMETPUU B MUPAMUAAX,
' napajuiejenuIeax, paBuiIbHbIX MHOIOTPaHHUKAX
Bbrunicnenue 351eMEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHaiau, yriael. [lmomans OOKOBOM IOBEPXHOCTH U IOJIHOM
76 MIOBEPXHOCTU NPSAMON MPHU3MBbI, IUIOIIAJb OCHOBaHHWM, TeopemMa O OOKOBOW MOBEPXHOCTH HpsiMod mpusmbl. [lnomansb
' OOKOBOM MOBEPXHOCTU U MOBEPXHOCTH NPABUIBHON MUPaMUIbL, TEOPEMA O IUIOWAAN yceu€HHOM nupamujbl. [lonstue o6
o0bvéme. O0BEM nUpaMuIbl, IPU3MBbI
1.7 [Tono6Hble Tena B mpocTpaHcTBe. COOTHOMIEHUS MEXTy IIJIOMIASIMU IIOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TET
11 KJITACC
Kon [TpoBepsiemMblii AIEMEHT COAEPKAHUS
6 I'eomeTpust
6.1 [unuuapudeckas MOBEPXHOCTb, 00pa3yroIye LMIMHIPUUECKOW MOBEPXHOCTH, OCh LMIMHIPUYECKON MOBEPXHOCTH.
' Hunuuap: ocHoBaHUs ¥ OOKOBasi IOBEPXHOCTh, 00pa3yroliasi U 0Ch, IIIONAAb OOKOBOH U MOJIHOW NOBEPXHOCTH
KoHnnueckas noBepXHOCTh, 00pa3yronue KOHMYECKON OBEPXHOCTH, OCh U BEpIIMHA KOHMYECKOH noBepxHocTu. Konyc:
6.2 OCHOBaHME M BeplIMHA, oOpasyromas M OCh, IUIOIIAJAb OOKOBOW M IOJHOM MOBEPXHOCTH. YCEUYEHHBIM KOHYC:
oOpasyroline 1 BbICOTa, OCHOBAHUS U OOKOBAsi IOBEPXHOCTh
6.3 Ccepa u map: neHTp, paguyc, 1uaMerTp, IJIONa b TOBEPXHOCTH chepbl. BzanmHoe pacnosioxkeHue chepsl U INIOCKOCTH,
KacaTeJbHasl IJIOCKOCTh K cdepe, mIouaas chepsl
6.4 N306pakeHue Ten BpallleHus! Ha MII0CKOCTH. Pa3BEépTka nuinHIpa 1 KOHyca
6.5 KomOuHanmu Ten BpalleHUss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMCAaHHBIA OKOJIO cdepsl, chepa, BIHUCAHHAS B
MHOTOTPaHHUK, WX TEJIO BPALCHUS
6.6 [Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBA 00bEMOB Tesl. Teopema 00 00BbEME MPAMOYTOJILHOTO Mapajulesenunena 1
' crneactBus u3 He€. OO0BEM LMIMHIpa, KoHyca. O0bEM MIapa U rIomab chepbl




6.7

[Tono6usie Tena B npoctpancTBe. COOTHOMICHUS! MEXAY IJIOIIAASIMHU TIOBEPXHOCTEH, 00bEMaMu TOAOOHBIX T

Ceuenust muIMHIpa (MapaJyieIbHO U MEPHEHIUKYJISPHO OCH), CEUeHUs KOoHyca (MapajleIbHO€ OCHOBAaHUIO M

6.8

IIPOXOJAIIEE Yepe3 BEPIINMHY), CEUCHHs 11apa

Bextop Ha miockoct u B mnpocrpaHcTBe. ClOKE€HHME M BBIYUTAHME BEKTOPOB. YMHOKEHHME BEKTOpa Ha YHCIIO.
6.9 Pasnoxenne BekTopa 1o TpéM HEKOMILIaHAPHBIM BekTopaM. IIpaBuiio napamienenunena. Pemenne 3anad, CBA3aHHBIX C

IIPUMEHEHHUEM IIPAaBUJI JCHUCTBUN C BEKTOpaMU

[IpssMoyronpHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopamHatel BekTtopa. IIpocreimue 3amaum B KOOpAMHATAX.
6.10 VYron mexnay Bekropamu. CkalspHOE NMPOU3BEACHUE BEKTOPOB. BhluncieHne yrioB MEXy MPSMBIMHU U IUIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METO/ IIPU PELIEHUHA F€OMETPUYECKHUX 3a/1a4




ITPOBEPSIEMBIE HA EI'D [TO MATEMATUKE TPEBOBAHUS K PE3VJIBTATAM OCBOEHUSI OCHOBHOI
OBPA30BATEJILHOM ITPOI'PAMMBI CPEJJHEI'O OBIIET'O OBPA30BAHUS

Koz mposepsiemoro
TpeboBaHUs

[IpoBepsieMbie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS OCHOBHOHM 00pa30BaTeIbHON
MPOTpaMMBI CpeTHEro 00IIero oOpa3oBaHUs

Bnagenue wMeronamMu J10Ka3aTenabCTB, AIrOpUTMaMU peUIEHMs 3ajad; yMeHue (opMylupoBaTh U
ONEepUpOBaTh TMOHATUSAMU: OINpeAeJeHHe, akKCuoMma, TeopeMa, CJIEACTBHE, CBOWCTBO, MpPHU3HAK,
JI0Ka3aTeNbCTBO, PAaBHOCHIIbHBIE (POPMYIHPOBKU; MPUMEHSTh UX; yMEeHHE (HOpPMYIHpOBaTh OOpaTHOE U
MIPOTUBOIMOJIOKHOE  YTBEP)KJIEHUE, MPUBOJUTH TPUMEPHl U KOHTPIPUMEPHI, HCIOIb30BaTh METOM
MaTeMaTH4YeCKOW MHIYKIMHU; MPOBOIUTH JOKa3aTelbHbIE PACCYKICHUS NPU PELIEHUH 3ajad, OLIEHUBATh
JIOTUYECKYIO MPAaBUIILHOCTh PACCYXKICHUN; YMEHHE ONepUPOBATH MOHATHUSAMHI: MHOKECTBO, TIOJMHOXKECTBO,
omnepanuy HaJ MHOYKECTBAMH; YMEHHUE HCIIOJb30BATh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJis ONMCaHUs
pEeaIbHBIX MPOLIECCOB U SIBJICHUM U MPHU PEUICHUH 3ajad, B TOM YHKCJIE U3 APYrUX y4eOHBIX MPEIMETOB;
YMEHHE OIEpUpOBaTh MOHATUSAMU: Tpad, CBA3HBIN Tpad, AepeBo, HUKI, I'pad Ha IIOCKOCTH; YMEHHUE
3a/1aBaTh U OMHUCKHIBATh rpadbl pa3IMYHBIMU CIOCOOAMU; UCII0JIb30BATh I'padbl MPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUAMHU: HATYpaJbHOE YUCIO, LIEJ0€ YMCIO, CTENEHb C IeJIbIM IOKa3aTeseM,
KOPEHb HaTypaJbHOM CTENEHHU, CTENeHb C PALUOHAIBbHBIM II0Ka3aTesieM, CTENEHb C JEeHCTBUTEIbHBIM
HoKaszareseM, Jorapupm 4ucia, CUHYC, KOCHHYC U TaHT€HC IPOM3BOJBHOIO YMCJA, OCTATOK IO MOJYIIO,
paLlMOHATIBHOE YHCJO, HPPALHOHAIBHOE YHCIIO, MHOXECTBAa HATYpalbHbIX, LEJNbIX, PpAlMOHAJIbHBIX,
JeWCTBUTENBHBIX YHMCEN; YMEHHE HCIOJIb30BaTh MPU3HAKHU JAEIMMOCTH, HAUMEHbIINH OOIIMN NeNuTens U
HavMeHblIee ofliee KpaTHOe, alroputM EBkiuza npu peleHuM 3a1ad; 3HAKOMCTBO C pPasiIMyHbBIMU
HO3ULIMOHHBIMU CHUCTEMAaMHU CUMCJICHHUS; YMEHHUE BBINOJHATH BBIYMCICHHE 3HAYCHUN U IpeoOpa3oBaHUs
BBIPQXEHUI cO CTeneHsAMHU U jorapudmamu, npeodpasoBaHus JpoOHO-pallMOHATIBHBIX BBIPAXKEHUH; YMEHHE
ONEepHpPOBATh MOHATHUAMHU: TOCIEA0BATENBHOCTh, apu(MeTHuUecKass Mporpeccus, TreoMeTpuyecKas
nporpeccusi,  OECKOHEYHO  yObIBaloIlas  IeoMeTpuyecKkas  NpOrpeccus;  yMEHHe  3a/1aBaTh




MOCIIEIOBATEILHOCTH, B TOM YHUCIIE C TIOMOMIBIO PEKYPPEHTHBIX (JOPMYIT; YMEHUE OTIEPHPOBATH TOHATHIMHU:
KOMIUIEKCHOE YHCJIO, CONpPSDKEHHBIE KOMIUIEKCHBIE UYMCIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO 4HucIia,
(dopma 3amucu KOMIUIEKCHBIX 4YMCell (reoMeTpudeckasi, TPUrOHOMETpUYecKas M ajredpamyeckas); yMeTh
NPOM3BOJUTh  apU(PMETHYECKUE JCHCTBHS C KOMIUICKCHBIMH  YHCJIAMH;, [PHUBOJUTH TPHUMEPHI
WCIOJIb30BAHMS KOMIUIEKCHBIX YHCEN; ONEepUpOBaTh MOHATUAMU: Marpuua 2x2 u 3x3, ompeaenuTenb

MaTpHIIbl, FEOMETPUUECKHUI CMBICIT OTIPEAETUTENS

VYMmenne ONCpUpOBATh IMOHATUAMH: PpPALUOHAIBHBIC, HWPpPAOUOHAIBHBIC, IIOKA3aTCJIIbHBIC, CTCIICHHBLIC,
J'IOFapI/I(l)MI/ILIGCKI/IG, TPUTOHOMCTPHYCCKUEC YPABHCHUA W HCPABCHCTBA, UX CUCTEMbI; YMCHHUEC OIICPHUPOBATH
TOHSATUSIMH: TOXKJECTBO, TOXKJIECTBEHHOE TIPeoOpa3oBaHne, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUN
U HCPABCHCTB, PABHOCHUJIIBHOCTH ypaBHeHHﬁ, HCpPpaBE€HCTB H CHUCTEM; YMCHHC pCIIaTb YpPaBHCHMH,
HEpPaBCHCTBA U CUCTEMBI C ITIOMOIIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTth YpaBHCHHA, HCPABCHCTBA U CUCTEMBI C
mapaMETpoM; MPHUMEHATL YpaBHCHHUA, HEPABCHCTBA, UX CUCTCMBI I PCIICHHUA MATECMATHUYCCKUX 3adad U
3a/1a4y U3 pa3IMYHbIX 00J1acTel HAYKU U PEATbHON KU3HHU

YMeHue omnepupoBarth MOHATHUSAMHU: (YHKIHS, YETHOCTh (YHKIHUH, MEPUOAUYHOCTD (PYHKIHH,
OTPAaHWYEHHOCTHh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIUH, SKCTpeMyM (YHKIIMU, HAaUOOJIbIIIee U HauMEHBIIee
3HaueHus: QYHKIMHM HA MPOMEXKYTKE, HEMmpephiBHAs (YHKLHSA, aCUMOTOTHI rpaduka (yHKIHUH, MepBas U
BTOpas MPOU3BOJAHASA (PYHKIHUU, TEOMETPUUECKUM M (DU3MUYECKUN CMBICI MPOU3BOAHON, MepBooOpa3Has,
OTpeNeNEHHBI MHTErpajg; yYMEHHUE HaXOJUTh aCUMITOTHl Tpaduka (YHKIUU; YMEHHE BBIYUCIATH
IPOU3BOJHBIE CYMMBI, MPOU3BEICHMS, YAaCTHOTO U KOMIIO3UMIMU (YHKIUH, HAXOAUTh YypaBHEHHUE
KacaTeJbHON K rpaduky (QyHKUIMU; yMEHHE HAXOIUTh MPOU3BOJHBIC 3JEMEHTAPHBIX (DYHKIUI; yMEHHE
UCIIOJIb30BaTh MPOU3BOJIHYIO Ui HcCCieloBaHus (YHKIUH, HAXOAWTh HAWOONbIIME U HAMMEHbIINE
3HaueHUs (QYHKUUN; CTPOUTH TIpadMKM MHOTOWICHOB C HCIIOJIb30BAHMEM armapaTa MaTeMaTHYeCKOTO
aHaJIM3a; MPUMEHATh MPOU3BOJAHYIO IJIsl HAXOKICHUS HAWIYUIIEro peuIeHUs B MPUKIAJHBIX, B TOM YHCIIE
COIMANIbHO-9KOHOMHMYECKUX U (PU3MUECKHUX 3a7ayax; HaXOJUTh TUIOMIATU U 00BbEMBI (GUTYp C MOMOIIBIO
WHTETpasa; MPUBOJUTh MpPUMEpPhl MAaTEMaTHUYECKOTO MOJIEIMPOBAHMS C MOMOIIBI0 AUQQepeHITnaATbHBIX
ypaBHEHUN




YMeHue omnepupoBaTh MOHATUSAMHU: Tpapuk (GYHKUUH, OOpaTHas (QYHKIHS, KOMIO3UIMA (YHKUIHUH,
AMHEWHas QYHKOUSA, KBaApaTuyHas (QYyHKOMS, paluoHalbHass (QYHKOUS, CTENeHHas (yHKIHA,
TPUTOHOMETpHUYEeCKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE (YHKIUH, T[OKa3zaTedbHAas U
norapupmuueckas  (QyHKIMH, yMEHUE CTPOUTh TpadUKd H3YYEHHBIX (YHKIMHA, BBIIOJTHSATH
npeobpazoBanus rpadukoB (yHKIUN, UCTIOIH30BATh TPAPUKU TSI U3yYEHHUS MTPOIIECCOB M 3aBUCHUMOCTEH,
MIPH PEIICHUH 3a]1ad U3 JPYruX y4eOHBIX MPEMETOB U 3a/1a4 U3 peaslbHOW JKU3HH; BBIpaXaTb GopMyliaMu
3aBHCHMOCTH MEXKIY BEIIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U TpadyKH (GYHKIUH JUTS pelIeHUs YPaBHEHUH,
HEpaBEHCTB W 3a/la4 C HapamMeTpamu;, M300pakaTb Ha KOOPIMHATHOW TUIOCKOCTH MHOYKECTBA PEIICHHM

YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBbIE 3aJaud pPa3HbIX THUIOB (B TOM YHCJIE€ HA MPOLEHTHI, JIOJM M YacTH, Ha
NBUKEHHE, paboTy, CTOMMOCTh TOBApPOB M YCIYT, HAJOTH, 3a/a4d M3 00JacTU YNpaBJieHHs JIMYHBIMU U
ceMEHBIMU (PMHAHCAMH); COCTABJIATH BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX CHCTEMBI 110 YCJIOBHIO
3a/lauM, MCCIEAO0BaTh IOJYYEHHOE pEIICHHEe U OLEHUBATh MPaBAONOJ0OHOCTh PE3YyIbTATOB; YMEHUE
MOJIEIMPOBATh PEABHBIE CUTYyallMM Ha A3bIKE MATEMAaTHKH; COCTaBJIATH BBIPAXKEHUS, YPABHEHUS,
HEpPABEHCTBA U HUX CHUCTEMBI IO YCIOBHUIO 3aJa4M, MCCIEI0BATh MOCTPOCHHBIE MOJEIH C UCIOJb30BAaHUEM
anmnapara ajiredpbl, HHTEPIPETHUPOBATH MMOJTYUYECHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpeHEee apu(MeTHuecKkoe, MeAuaHa, HauOoJblliee W HaWMEHbIIIee
3HAuUeHUs, pa3Max, JUCIEepCUs, CTaHJAPTHOE OTKIOHEHHE YHCIOBOrO HabOpa; yMEHHE W3BIIEKATh,
UHTEPIPETHPOBaTh MHGOpPMAIMIO, MpPEACTaBICHHYI0 B TalnWIax, Ha JAuarpaMmax, rpadukax,
OTpaXalolIyl0 CBOMCTBA pPEaTbHBIX IMPOILIECCOB M SIBJICHUHN; MPEACTABIATH HHGOPMAIUIO C MOMOUIBIO
TaONMUIl U JAUarpaMM; MCCIeA0BaTh CTATUCTHUYECKHUE JaHHBIC, B TOM YHCIE C MPUMEHEHHEM rpaduuecKux
METOJIOB M JJIGKTPOHHBIX CPEICTB; rpadUuecku HCCIEe0BAaTh COBMECTHBIE HAOMIOACHHUS C MOMOIIBIO
JyarpamMM pacceuBaHUs U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATHAMU: CIydallHBIA ONBIT M ClydailHOe COOBITHE, BEPOATHOCTH CIy4aifHOIO
COOBITUS; YMEHHE BBIYUCIATH BEPOSATHOCTH C MHCIOJB30BAaHMEM TIpapUUecKMX METOJ0B; NPUMEHATh
(opMyIbI CIOXKEHUS U YMHOXEHHUs BEPOATHOCTEH, GopMyny MoiHON BeposTHOCTH, dopmyny beprymim,




KOMOMHATOpHbIE (PAaKThI U (POPMYJIBI; OIICHUBATH BEPOSITHOCTU PEATbHBIX COOBITHI; YMEHHE OTEPHPOBATH
HNOHITUSIMU: CllydaliHasi BEJIMUMHA, pACIPEIe/IEHUE BEPOSITHOCTEN, MAaTEMAaTUYECKOE OXKHUIaHUE, TUCTIEPCHUS
¥ CTaHJAPTHOE OTKJIOHEHHUE CIyYaiiHOHN BENMYMHBI, QYHKIMH pacHpeaeeHUs U IUIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeIbHOIO U HOPMAJIBHOIO pACHpPElENICHUH; YMEHHME HCIIOJb30BaThb CBOMCTBA H3YYEHHBIX
pacnpeneneHuil Ui pelieHus 3aJad; 3HAKOMCTBO C MOHSTHSMM: 3aKOH OOJBIIMX YHCEN, METOJIbI
BBIOOPOYHBIX HCCIIEIOBAaHUMN; YMEHHME NPUBOJUTH MPUMEPHI MPOSIBICHUS 3aKOHA OOJIBLIIMX YHCENT B
MPUPOJHBIX M OOLIECTBEHHBIX SIBJICHUSIX; YMEHHE ONEpPUpPOBAaTh MOHATUSMU: COUYETAHME, NEPECTAHOBKA,
YHCIIO COYETAaHUMH, YHUCIIO MepecTaHOBOK; OMHOM HbIOTOHA; yMeHue NpUMEHATh KOMOMHATOPHbIE (PAKTHI U
paccyKAeHUs Ul pELIeHUs 3aJla4y; OLEHHWBAaTh BEPOSTHOCTU pPEANbHBIX COOBITHH; COCTaBISTH
BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH MOJSYUEHHBIN PEe3yabTaT

YMeHue onepupoBaTh MOHATHSAMH: TOYKa, MpsiMasi, IUIOCKOCTb, NMPOCTPAHCTBO, OTPE3OK, JIyd, BEIMUYMHA
yria, MIOCKUM yroJi, ABYTPaHHBIM yro, TpEXTpaHHBIA yroJl, CKPellUBaOLIUecs IpsSIMbIe, MapajliebHOCTb
U TEpPHEeHIUKYISIPHOCTh MNPAMBIX M IUIOCKOCTEM, YIrOJl MEXAYy MpsSMBIMHA, Yrod MEXAy IpsIMOu U
IJIOCKOCTBIO, YTOJl MEXKJy IUIOCKOCTSIMH, PACCTOSIHME OT TOYKH JO IUIOCKOCTH, PACCTOSIHHE MEXIY
NPSIMBIMHU, PACCTOSTHUE MEXIY IUIOCKOCTSMM; YMEHHE HCIOJb30BATh NPH PEIICHWU 337a4 H3y4YCHHbIC
(akThl U TEOpeMbl IIAHUMETPUU; YMEHUE OLEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOIIET0 MHUpPA; CTPOUTH
MaTE€MaTHUYECKHE MOJEIN C MOMOUIBI0 N€OMETPUYECKUX MOHIATUI U BEJIMYUH, PEIIATh CBA3AHHBIE C HUMU
NPaKTUYECKUE 3a1a4U
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YMeHue onepupoBaTh MOHATUAMH: IUIOMAAL (GUIYpbl, 00BEM (GUIypbl, MHOTOTPAHHHUK, NPaBUIbHBIN
MHOTOTPaHHHUK, CEYEHHE MHOTOTpaHHHWKa, KyO, Mapaenenumnes, MOpusMa, nupamuaa, ¢urypa Hu
MOBEPXHOCTh BpAlICHMs, LUUIUHAP, KOHYC, Imap, cdepa, IMIom@aab cdepbl, MIOMAas MOBEPXHOCTH
NUPAMUJIBI, TPU3MBI, KOHYCa, LUIUHApPA, 00BEM KyOa, MPSIMOYroJLHOTO Mapajulefienuea, MUpPaMUbI,
IPU3MBIL, UIMHAPA, KOHYCA, 1Iapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHS KOHYCA U IWJIMHJIPA, Mapajlie/ibHbIe
OCH WJIM OCHOBAHHIO, CEYCHHE 11apa, MIOCKOCTh, Kacaromascs cQepsl, MUINHIpPA, KOHyCca; YMEHUE CTPOUTH
CeueHHEe MHOTOTpaHHUKa, U300paXkaTh MHOTOTPAHHUKH, (GUTYPHI U MMOBEPXHOCTH BPAIICHHUS], UX CEUYCHUS, B
TOM YHCIIE C MOMOIIBIO0 3JEKTPOHHBIX CPEJCTB; YMEHHE MPHUMEHSTh CBOMCTBA reOMETpPHUYECKHX (uryp,




CaMOCTOSITENILHO (POPMYIIUPOBATH ONPEACICHUS N3y4aeMbIX (UTYp, BBIIBUraTh TUIIOTE3bI O CBOHCTBAX U
IpU3HAKaX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM OIPOBEPrarh HUX; YMEHHE IPOBOJUTH
KI1accupuKanuio (GUTyp TO Ppa3TUYHBIM TNPU3HAKAM, BBIMOJHATH HEOOXOJMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh HNOHATUSMHU: JBHKEHHE B MPOCTPAHCTBE, MapajlielbHbIA MEPEHOC, CUMMETpUS Ha
IJIOCKOCTH W B TMPOCTPAHCTBE, IMOBOPOT, IpeoOpazoBaHue MoA00us, MOAOOHBIE QUTYpPHI; yMEHUE
pacrno3HaBaTh paBHblE M MOA0OHBIE (GUIYpbl, B TOM 4YHCI€ B MPUPOJIE, HUCKYCCTBE, ApXUTEKTYpE;
WCII0JIb30BAaTh F€OMETPUUYECKUE OTHOLIEHMS NMPHU PEIICHUH 3a/1ad; HaXOJUTh T'€OMETPUYECKUE BEIUYUHBI
(nmuHa, yroJ, miomaab, 00bEM) MPH pElIeHUH 3aJad U3 IpYruX Y4eOHBIX MPEAMETOB M M3 peasibHOM
KU3HU; YMEHHUE BBIYUCIATH T€OMETPUYECKHE BEJIWYMHBI (UIMHA, YrOJ, IJIOUaab, O0BbEM, IUIOIIAIbL
MMOBEPXHOCTH), MCIOJb3ysd H3ydeHHbIE (OPMYJIBI M METOJbl, B TOM YHCIE: IUIOMIA[ b IOBEPXHOCTH
MUPaMU/IbI, TPU3MBbI, KOHYCA, [IUJIMH/IPA, IUI0IIAIh cephl; 00bEM Kyla, IpSIMOYTOIbHOTO HapaljieNenunesa,
MUPAMUIBL, TPU3MBL, HWIHH]IPA, KOHYCA, Iapa; yMEHUE HAXOUTh OTHOLIEHHE 00bEMOB MOJOOHBIX (HUTYp
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YMeHue onepupoBarh MOHATHSAMH: IPSIMOYroJibHAs CHCTEMa KOOPAUHAT, BEKTOp, KOOPAMHATHI TOYKH,
KOOpPJIMHATHI BEKTOPa, CyMMa BEKTOPOB, ITPOU3BEIEHNE BEKTOPA Ha YHCIIO, Pa3ioKeHHe BEKTopa 1o 6asucy,
CKaJs[pHOE MPOU3BEIEHUE, BEKTOPHOE MPOU3BEICHHE, YrOJ MEXJY BEKTOpaMU; YMEHHE HCIO0JIb30BaTh
BEKTOPHBI M KOOPAMHATHBIA METOJ Ul pEIIeHUs TeOMETPHUUECKUX 3aJad U 3aJad JPYTuX y4deOHbIX
IpeIMETOB
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YMeHue BBIOMpPATh MOAXOMSIIMA METOA JJIA PEIICHHs 3a/1ayd; MOHMMAaHWE 3HAYMMOCTH MaTEMaTHUKH B
U3YYEHUU MPHUPOJHBIX U OOIIECTBEHHBIX MPOLIECCOB M SIBIICHHI; YMEHHE pPAclO3HABaTh IPOSBICHUE
3aKOHOB MaTE€MaTHUKU B UCKYCCTBE, YMEHUE IPUBOJIUTH IPUMEPHI MATEMATUUECKUX OTKPBITUI POCCUIICKOM
Y MUPOBOU MaTEMATUYECKON HAYKU




INEPEYEHD DJIEMEHTOB COAEPKAHUMS, TIPOBEPAEMbBIX HA EI'D 11O MATEMATUKE

Kon [IpoBepsieMblii 3IEMEHT COJIEPHKAHUS
1 Yucna v BBIYMCICHUS
11 HarypanbHblie u nensie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET
1.2 PanmonanbHblie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, POIEHTHI, 0ECKOHEUHbIE TEPUOIUTUECKHIE TPOOH
1.3 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JleicTBUs ¢ apu(pMETUYECKUMU KOPHSIMHU HaTypaJlbHOM CTETIEHU
14 Crenensb c 1enbiM nokasaresnemM. CTeneHb ¢ palMOHAIbHBIM NoKa3aTeneM. CBOMCTBA CTENEHU
15 CuHyc, KOCHHYC U TaHT€HC YHCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
17 JlelicTBuTenbHBIE YKCIa. Apu(METHUECKHE OTEpallUi C ACHCTBUTEIBHBIMH YuciaMu. [IpuOmukEHHbIC BBIYMCICHUS,
' TIpaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA Pe3yabTaTa BIUYUCICHUN
1.8 [IpeoOpa3oBanue BbIpaskeHUIN
1.9 KomnunekcHeie uncna
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIOHATbHBIC YPABHEHHS
2.2 HppaumonanbHble ypaBHEHUS
2.3 Tpuronomerprueckue ypaBHEHUS
2.4 [TokazarenbHbie U JOrapuMUIECKIe YpaBHEHUS
2.5 Lenble u 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppannonaibHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHblE U JOrapuPpMHUUECKIE HEPABEHCTBA




2.8

TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucremMbl U COBOKYITHOCTH YpaBHEHUIN U HEPABEHCTB

2.10 VYpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuua cucteMsl TMHEWHBIX ypaBHEHUN. OnpeennuTesb MaTpUILIbI
3 OyHKIMH U TpapuKH

31 OyHkuus, crnocodsl 3anaHus ¢yHkuuu. ['paduk Qynkuuu. B3anmHo oOparHble (QyHkuuu. YETHBIE W HEYETHBIE
' ¢yskuuu. [lepuonnyeckue GyHkuuu

Ob6nacTh ompeneiaeHuss W MHOXKecTBO 3HadeHWd ¢yHkuuu. Hynmu ¢ynkumu. IlpomMexxyTkun 3HAKOIOCTOSTHCTBA.
3.2 [IpomexyTkn MOHOTOHHOCTH (pyHKIMU. MakcuMyMbl 1 MUHUMYMbI (pyHKIIMU. Hanbonbliee U HauMeHblee 3HaUeHHE
(YHKIIMM HAa TPOMEKYTKE

33 CrenenHas pyHKIMS ¢ HATYpaJbHBIM U IEJIbIM Moka3zareneM. E€ cBoiicTBa u rpaduk. CBolicTBa u rpaduk KopHS N-oi
' CTETICHH

3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpauKu

3.5 [TokazarenbHas u norapudmuueckas GyHKIIUN, UX CBOMCTBA U TpaduKu

3.6 Touku pazpbiBa. AcuMnToTh rpadukoB pyHkiuii. CBoiicTBa GyHKIMN, HENPEPHIBHBIX HA OTPE3KE

3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEIBHOCTEN

3.8 Apugpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX IPOLEHTOB
4 Hauana maTemMaTuueckoro aHanausa

4.1 [IpousBoanas ¢pynkuuu. [IponszBoaHble AeMeHTApHBIX QYHKIUI

4. [IpuMeHeHre MPOU3BOIHON K UCCIIE0BAaHUIO (DYHKIIMI HA MOHOTOHHOCTb U SKCTpeMyMbl. Haxoxaenue Hanboab1Iero u
' HaMEHbLIEro 3Ha4eHus1 QYHKIUHN Ha OTPe3Ke

4.3 IlepBooOpa3nas. Murterpan

MHoOXeCcTBa U JOTHKA




5.1 MHoxecTBO, onepanuy Haja MHOKecTBaMU. JluarpamMmel Diniepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsiMbIe 1 TUTOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalCHUS
7.5 Koopannats! 1 BEKTOpPBI
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