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MNOACHUTEJIBHASA 3AIINCKA

['eomerpust sBiIsSeTcs OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0ILero
o0pa3oBaHus, TaK Kak 00ecrieunBaeT BOZMOKHOCTh U3YU€HUs JUCLMILIMH €CTECTBEHHO-HAYYHON
HaIPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOro Lukia. IIocKoibKy JIOrMUecKOe MBILUICHUE,
dbopMupyeMoe TIpU H3YYCHUHM OOYYAIONIUMUCS TOHSITHWHBIX OCHOB TEOMETPUH, IIPH
JIOKa3aTeNIbCTBE TEOPEM M IIOCTPOCHMM LENOYKH JIOTMUECKHUX YTBEP)KIACHUH IIpU pELICHHUU
TCOMECTPHUUICCKUX 3ada4d4, YMCHHEC BBIABHUIaTb W OINPOBCPrarb THUIIOTEC3bI HCEIOCPECACTBCHHO
UCITOJIb3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOI'O LMKJIA, B YaCTHOCTH (PU3MUECKUX
3az1a4.

Ilens ocBoeHuss mporpaMmsel yueOHoro kypca «l'eomerpusi» Ha yriryOJ1€HHOM YypOBHE —
pPa3BUTHE WHIWBHUIYaTbHBIX CIIOCOOHOCTEH OOYYAIOIIMXCS MPH W3YYCHUHM TEOMETPUU Uepe3
o0ecreyeHre BO3MOKHOCTH ITPUOOPETEHNUS U UCIOIb30BaHUS 00Jiee IITyOOKHUX T€OMETPUUYECKUX
3HAHUW W JIEUCTBHM, CHEUUPUYHBIX TEOMETPUH, U HEOOXOAMMBIX Jis YCIEIIHOTO
npodecCHOHATBLHOr0 00pa30BaHMsl, CBI3aHHOIO C UCIOJIb30BaHUEM MaTeMaTHKH.

[TpropUTETHBIMH 3aJladaMU Kypca F€OMETPUHU Ha YIIIyOJIEHHOM YpOBHE, PACHIMPSIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paciupeHue IpeICTaBICHNs O TeOMETPUU KaK YaCTH MUPOBOM KyJIbTYpbl U (hOpMHUpPOBaHHE
OCO3HAHUs B3aUMOCBS3H F'€OMETPHUH C OKPYXKAIOLUM MUPOM;

dopMupOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTEMaTU4YECKUX MOJEISX, TO3BOJISAIOIINX OIUCHIBATh U U3Y4aTh Pa3HbIE SIBICHUSA OKPYKAIOLIETO
MUpa, 3HaHUE MOHATUHHOTO anmnapara o paszaeny «CtepeomMeTpus» yueOHOro Kypca reOMeTpHH;

(dbopMHpoBaHUE YMEHHS BJIaJI€Th OCHOBHBIMHU IMOHITHUSMHU O IPOCTPAHCTBEHHBIX (PUTYypaxX U
UX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpMydl M YMEHHE WX NPUMEHSTh, YMEHHS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUs 3a/ay;

dbopMHUpOBaHHE YMEHHsI DPACIO3HABaTh HAa YEPTEkKaX, MOJCISIX M B PEATHHOM MHPE
MHOT'OI'PAHHUKH U TeJa BPAILLEHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJIENH;

q)OpMI/IPOBaHI/Ie IIOHUMAaHUusA BO3MOXHOCTH AKCHUOMAaTUYECKOI'O IIOCTPOCHUA
MaTeMaTHYECKUX TEOpHuil, (opMUpOBaHHE MOHUMAHHS POJM AKCMOMATHUKH IPH IPOBEICHUU
paccyXJIeHNN;

dopmHpoBaHHE YMEHHs BIaJE€Th METOJAMHU JIOKA3aTEeNCTB M AJITOPUTMOB PpEIICHUS,
YMCHUSA WX [PUMCHATHb, MPOBOAWUTL JOKA3aTCIBHBIC PACCYXICHHA B XOAC PCHICHUSA
CTEpEOMETPUYECKUX 337ad M 3aJad C NPaKTUYECKUM CoJepXKaHueM, (OpMHpOBaHUE
NpEJCTaBICHUsT O HEOoOXOJUMOCTH JIOKa3aTeIbCTB MpPU OOOCHOBAaHMM MaTEeMaTHYECKHX
YTBEPKICHHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYXKICHUM;

Pa3BUTHEC W COBCPUHICHCTBOBAHUC MHTCIIJICKTYAJIBHBIX W TBOPUYCCKHX CII0COOHOCTEN
06yqa101unxc;1, MO3HABATCIILHOU AKTUBHOCTH, HCCICIOBATCIbCKUX yMeHI/If/'I, KPUTUYHOCTH
MBIIUICHHS, UHTEPECA K U3YYEHUIO T€OMETPHH;



dbopMupoBaHne (QYHKIHMOHATHHONW T'PAMOTHOCTH, PEIEBAHTHOW TEOMETPUU: YMEHUS
pacro3HaBaTh NPOSBICHUS TEOMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B PeaIbHBIX
JKU3HCHHBIX CUTYallUSIX W TPU HU3YYCHHH JPYrUX Y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEl M 3aKOHOMEpPHOCTEH, MOJETUPOBAHUS pEAIbHBIX CHUTYyallMi, HCCIeI0BaHuUs
MOCTPOCHHBIX MOJIeNeH, MHTepIpPETAIlMy TOTYYEHHBIX PE3yIbTaTOB.

OCHOBHBIMU COJIepKaTeIIbHBIMH JUHUAMH yaeOHOTO Kypca «['eomerpus» B 10—11 kimaccax
aBIstOTCS: «lIpsiMble M TIOCKOCTH B MPOCTpPAaHCTBE», «MHoOrorpanHukn», «Tema BpameHus»,
«BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/|BHKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO TpeboBaHHE «yMETh OMEPUPOBATH IMOHSATHIME,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oOyuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHUE JIOTMUYECKHX YMEHUU
pacrpezensercs: He TOJIbKO MO0 COJepKaTeNIbHbIM JIMHUSM, HO U 10 rojiaM ooydenus. Coaeprkanue
0o0pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ylbTaTaM ocBoeHusi dexepanbHol paboueit
MIPOrPaMMBI, pacIpeIeIEHHBIM 10 ToJjaM 00y4eHusl, CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCaM 00ydaronrecs oOpamaiich HEOJHOKPATHO. DTO
MO3BOJIIET  OPraHMU30BaTh  OBIAJCHHE TEOMETPUYECKUMHU  TOHATUSMU U HaBbIKAMU
MIOCJIEIOBATEIBHO ¥ TOCTYNATENbHO, C COOJIOJACHUEM MPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIC
3HAHUSA BKJIIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEICTABICHUN 00yYaroINXCs, pacupsis
U yrayOusis e€, 00pa3ys mpoYHbIE MHOYKECTBEHHBIE CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3matk ycnoBus Ui nuddepeHrmanuy  0OydeHHUs, TOCTPOSHUS WHIUBHIYATbHBIX
o0pa3oBaTeNbHBIX NporpammMm, O0OeclneyuTh YrayOn€HHOE H3yYeHHUE TEOMETPHH  Kak
COCTaBIIAIONIECH yueOHOTO mpenmMeTa «MaremaTukay;,

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUs] MaTeMaTHUKU C Y4ETOM BBIOOpa
Oynymieit npodeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOIMM H MPOPECCHOHATHHBIM
o0Opa3oBaHHEM.

Ha usyuenue yue6Horo kypca «I'eomerpusi» Ha yriay0si€HHOM ypoBHE oTBoANUTCs 204 vaca:
B 10 xmacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 102 yaca (3 yaca B Heziemio).

COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, MI0CKOCTh, MpocTpaHcTBo. [lonaTne
00 aKCMOMaTHYECKOM MOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3aumHO€E pacmnonokeHue NpsMbIX B IMIPOCTPAHCTBE: MEPECEKAIOIINECS, TapAJUICIbHBIE U
cKpeluBaromuecs npsamsele. [IpusHaku ckpemuBaromuxcs npsameix. [lapamienbHOCTb NPAMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IMAPAJLIECIBHBIE IPSIMBIE B IPOCTPAHCTBE, MAPAJLIEIbHOCTh TPEX
OpSMBIX, MApaJUIEIbHOCTh MPsAMOM M IIIOCKOCTH. [lapamuienbHOE UM LEHTPAIbHOE
pOEKTUpOBaHue, n300paxxkenue ¢puryp. OCHOBHBIE CBOICTBA MapalljIeIbHOIO MPOEKTUPOBAHUS.
N300paxkenue ¢uryp B napaielbHOW MPOEKIMU. YTIIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJ
MEXAy NPSAMBIMH B IPOCTpaHCTBE. llapaimenbHOCTh MIIOCKOCTEN: NapajlienbHbIE IUIOCKOCTH,
CBOMCTBA MapayieNnbHbIX TockocTel. [IpocTeiine npocTpaHCTBEHHbIE (PUTYPHI HA TUNIOCKOCTH:
TETPadp, NapajuIeICIUIE, IOCTPOCHUE CEUCHUM.

IlepneHUKYISApPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, NpPSIMbIE IMApAUIEIbHBIE W MEPHEHAUKYISPHBIE K IIOCKOCTH, TNPHU3HAK
NEPHEHAUKYJIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON TUIOCKOCTH.
OpTtoronanbHoe NpoeKTUpoBaHuE. llepneHanuKynsap M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH J0
IUIOCKOCTH, PACcCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMS (UTYyphl Ha IUIOCKOCTb.
[lepneHaUKyYISIPHOCT TUIOCKOCTEN: MIPU3HAK MEPIEHIUKYISIPHOCTH IBYX IUIOoCKocTer. Teopema
0 TPEX NEPIECHAUKYIIApaXx.



VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPAHHBINA YIOJ1, IUHEWHBIN
yrojl ABYIpaHHOro yria. TpéxrpaHHbli M MHOrorpaHHbie yribl. CBOMCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yria. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yria. Teopembl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIa.

MHororpaHHuKu

Buibl MHOTOTpaHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ilpusma: n-yronpHas npusma, npsmas
UM HakJIOHHasT Npu3Mbl, OOKOBasi W IIOJHAasg IIOBEPXHOCTh mpu3Mbl. llapamnenenunen,
NpsIMOYTOJIBHBIA Mapajulelienunel W ero cpoWcrBa. KpaTyaillime Nyt Ha HOBEPXHOCTHU
MHOrorpaHHuka. Teopema Oinepa. IIpocrtpanctBeHHass Teopema Iludaropa. IMupammma: n-
yroyibHas MUpaMuja, IpaBuibHas U yced€HHas nupaMusl. CBoiicTBa péOep U OOKOBBIX I'paHei
paBWIbHON nupaMubl. [IpaBuiibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs MpPU3Ma U IMpPaBUIIbHAs
NUpaMu/Jia, MpaBUIIbHAS TPEYTOJIbHAS TUPaMKJIa U TPABUIIbHBIN TeTpasp, KyO. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTa’3Ap, 10AEKa3Ip U UKOCAIP.

Brruncnenue 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribsl. [lnomans 6okoBoi
MOBEPXHOCTH U MOJIHOM OBEPXHOCTH MPSMOM MPU3MBI, IUIOIIA/(b OCHOBaHU, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU MpsMOM mpu3Mbl. [Inomaas G0KOBON MOBEPXHOCTH U MOBEPXHOCTU MPABUIBLHOU
UPAMHU/JIBI, TEOPEMA O IUIOIIAN YCEUEHHON TUPaMU/IbL.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUU IPABHIBHBIX MHOTOIPAHHHUKOB.
CumMerpuss B MNpaBUIBHOM MHOIOIPAHHUKE: CHMMETPHUS Mapajulesienueaa, CUMMETPHs
MpPaBUJIbHBIX TPU3M, CHMMETPUS PABUIILHON TUPAMUIBI.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHANpABICHHbIE U IPOTHBOIOJIIOXKHO HAIpPaBJIEHHbIE BEKTOPHL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUS C BEKTOpAaMHU: CIIOKEHUE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha uncio. CBOICTBa ca0keHus: BeKTOpoB. CBOICTBA YMHOXKEHUS
BeKTOpa Ha yncio. [lonsaTre komiutanapHsie BEKTOPBI. [IpM3HaKk KOMIIAaHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. Teopema O pPas3lokKEHUH BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsmoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! Bektopa. CBA3b
MEX/y KOOpJUHATaMH BEKTOpa M KOOpAMHATaMU TOYEK. YTOJI MexX1y Bekropamu. CkanspHOe
IIPOU3BE/ICHNE BEKTOPOB.

11 KUIIACC

Tesa BpalmeHus

[ToHATHSA: UMIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKash IOBEPXHOCTb, cheprueckas
MOBEPXHOCTh, 00pa3yIoIINe MOBEpXHOCTEN. Temna BpaleHus : [WIMH]IP, KOHYC, YCEUEHHBIN KOHYC,
cdepa, map. B3anumHoe pacronoxkenue chepbl U MIOCKOCTH, KacaTeldbHas IIIOCKOCTh K cdepe.
N300paxeHue Tea BpalleHUs Ha miIockocTu. Pa3BépTka nunnHapa u konyca. CUMMETpHs cepbl
U 1apa.

O6béM. OcHoBHblE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOIO
napajenenunena U cieactsus u3 Heé. OOBEM NpsSMONW M HAKIOHHON NPHU3MBI, UIUHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa U apoBOTro CErMEHTa.

KomOunanmu Tten BpamieHHss U MHOrorpaHHUKoOB. llpu3Ma, BhucaHHas B LWJIMHAP,
onucaHHas okosio IunHApa. [lepeceuenne cdepbl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0cKOCThIO. [IoHATHE MHOTOTpaHHUKA, OITMCAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHOI B
MHOT'OT'paHHUK HUJIK TCJIO BPALICHHA.

[Tnomanpr MOBEPXHOCTH LMIMHApPA, KOHYca, IUIomans cdepsl u e€ yacteid. [lomoOue B
npoctpancTtBe. OTHomeHue 0OBEMOB, IUIOMIAZe MOBEpXHOCTEH MOMOOHBIX  uryp.
[IpeoOpa3oBanue momodus, romoTeTus. PemieHune 3amgad Ha IUIOCKOCTH C HCIIOJIB30BaHUEM
CTEepPEOMETPUYECKIX METOJIOB.

HOCTpOeHI/Ie CceueHU MHOT'OTPAaHHUKOB MW TCJI BpallCHUA! CCUCHHA LUWJIMHIApPA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHS KOHyca (mapajyieibHbIe OCHOBAHHUIO M



MPOXOSIINE Yepe3 BEpUINHY), CEUSHHs IIapa, METOAbl MOCTPOEHUS CEUEHUN: METOJ| CIIe/IOB,
METO/I BHYTPEHHETO MPOSKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH IMIOCKOCTH.

BekTopbl M KOOPAMHATHI B NPOCTPAHCTBE

BekTopsl B mpocTpancTBe. Onepanuu Hajl BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CaoiicTBa BeKTOpHOTO yMHOXeHus. [IpsMoyronpHas cucremMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunatel BexkTopa. Pasznokenue BekTopa mo 6azucy. KoopauHaTHO-BEKTOPHBIM METOM MpPH
PEIICHUU T€OMETPUUECKUX 3aa4.

JBMKeHHUsI B MPOCTPAHCTBE

JBuxkenust npoctpanctBa. OtoOpakeHus. JIBwkeHuss u paBeHCTBO (uryp. OOmue
CBOMCTBA JABWKECHMI. BuIbpl NBMOKEHUM: TapauieldbHbIA MEPEHOC, LIEHTpaJIbHAs CUMMETPHS,
3epKalibHAsi CHMMETPHsI, TOBOPOT BOKPYT mpsiMoii. [IpeobpazoBanus mogodus. [Ipsmas u chepa
Ditnepa.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJTHET'O OBIIIET'O
OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpa:kianckoe BocIMTaAHME:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM TMMO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O HJIEHA POCCHUHCKOro OOIIECTBa, MPEJICTABICHHE O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHI, MpOIENyp Tpa’kJIaHCKOro o0OIIecTBa
(BBIOOPBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLUAIBHBIMU HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTHYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAIIEMY POCCHUIMCKON MaTeMaTUKH, [IEHHOCTHOE OTHOIICHUE K JOCTUKEHHSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTeMAaTHUECKOW IIKOJbI, UCIOJIb30BAHUE STUX JIOCTUKEHUN B
JIPYTUX HayKaX, TEXHOJIOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH  pOCCHHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, 3THUECKOTO MOBEICHMS, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTIDKCHUN HAyKH U JCSATENHHOCTHIO YUEHOTO, OCO3HAHWE JMYHOTO BKJAJa B TMOCTPOEHUE
YCTOHYHMBOTO OyayIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIFOUast 3CTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj7a4, PEIICHHH, PacCyXIEHUW, BOCHIPUUMYUBOCTh K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocnuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATh MAaTEMATHUECKHE 3HAHUSI B MHTEpecax 37J0POBOTO
u Oe3omacHOro o0pa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylspHas (pu3nuecKkas akKTHBHOCTB),
(bu3HIEeCKOe COBEPIIICHCTBOBAHUE MPH 3aHIATHUSIX CIIOPTUBHO-030POBUTEIHHON IEATEITLHOCTHIO,

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTh K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOTIO0MS, HHTEPEC K Pa3IuIHBIM chepam
npo(hecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynaymied mnpodeccnr W peanu3oBBIBATH COOCTBEHHBIS
JKU3HEHHBIC TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUH
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) 3Ko0JI0rnYecKoe BOCIIUTAHNE:



C(I)OpMI/IpOBaHHOCTL BKOHOFHHGCKOﬁ Ky.HbTypBI, IIOHUMAHHUC BJIIUAHHUA COLHUAJIBHO-
SKOHOMHYECKHX TIPOIIECCOB HA COCTOSHUE MPUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
I00ATEHOTO XapaKTepa IKOJIIOTUYECKUX POoOIIeM, OpUEHTAITHS Ha TPUMEHEHNE MaTEMaTHIECKUX
3HAHWH JUIS PEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIIEH CPeibl, IJITaHUPOBAHHUE ITOCTYIKOB U OIICHKH
MX BO3MOKHBIX IOCIIEICTBUM JUIsl OKPYKAIOILEH CPEJIbL;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c()OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOW NMPAKTUKH, TOHUMAHUE MATEeMaTHYECKON HAayKH Kak cqepbl
quOBequKOﬁ JACATCIIbHOCTH, 3TAIIOB eé paSBI/ITI/ISI WU 3HAYUMOCTU I pa3BI/ITI/ISI OHUBUJIIN3allUN,
OBJIQJICHHE SI3BIKOM MAaTEMATHKUA U MAaTEMaTHYECKON KYJIbTYpOH KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYH.[GCTBJISITB HpOGKTHyIO nu I/ICCJIGIIOBaTeHLCKYIO ACATCIIBHOCTH I/IHIII/IBI/II[yaJIBHO )41
B I'pYIIIIC.

METANPEAMETHBIE PE3YJIbTATHBI
ITo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble JJoruueckue aeicTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYHIECTBEHHBbIC MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
NOHSTUM, OTHOIIEHUNH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAEICHUS IMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMU, OCHOBAHUA [UIsI 0000IIeHUs u
CpaBHEHU:A, KPUTEPHUU IIPOBOAUMOI0 aHAJIN3A,

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBbIC U
OTpI/ILIaTeJ'IBHI)IG, CAUHHUYHBIC, YaCTHbBIC U O6HII/IG, YCJ'IOBHI)Ie;

BBISIBJIATH MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H W IPOTUBOpEYMS B (pakTax,
JaHHBIX, Ha6JIIOI[eHI/I$IX nu YTBep)KIleHI/ISIX, HpCIIJIaFaTI) KpI/ITepI/II/I JUUIA BBIABJIICHUSA
3aKOHOMEPHOCTEH U TIPOTUBOPEUHIA,

JC€JIaTb BBIBOABI C HCIIOJIB30BAaHHUEM 3aKOHOB JIOTHKH, I[CIIyKTI/IBHI)IX N HUHAYKTHUBHBIX
YMO3aKJIFOUeHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSTEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKAEHUH (TIPSIMBbIE U OT
MPOTUBHOTO), BBICTpAaWBaTh AapryMEHTAIlMIO, TPUBOJUTH MPUMEPHI M  KOHTPHPUMEPHI,
06OCHOBI)IBaTI> CO6CTBGHHI)IG CY)KILGHI/ISI " BBIBOJBI,

BBIOHpATH CIIOCO0 pelieHus yueOHoit 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS,
BBIOMPATh HanOOJIee MOIXOIAIINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTe/IbCKHeE JeHCTBHS:

MCIIOJIH30BaTh BOMPOCKHI KaK MCCIIEI0BATEIBLCKUI HHCTPYMEHT MO3HAHUS, (DOPMYITUPOBATh
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
(GbopMHUpPOBATH THIOTE3Y, APTYMEHTUPOBATh CBOIO MMO3ULINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, MCCIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMH;

CaMOCTOSITENIbHO (hOpMYyIHpOBaTH 00OOIIIEHUS ¥ BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHHBATh JOCTOBEPHOCTH MOTYYCHHBIX PEe3yJIbTaTOB, BHIBOJOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Pabora ¢ nnopmanmeii:

BBISIBJISATH )Ie(l)I/II_[I/ITI)I I/IH(l)OpMaHI/II/I, JaHHBbIX, HGO6XO)II/IMI)IX JIs1 OTBE€TA HA BOHpOC n 1J1s
peLIeHUs 3aa4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJU3UPOBATb,
CUCTEeMAaTU3UPOBAaTh U HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHIOB U  (QopM
MIPE/ICTABJICHHS;

CTPYKTYPUPOBATh HH(POPMAILINIO, TPEJICTABIATH €€ B Pa3INYHBIX (POpPMaX, HIUTFOCTPUPOBATH
rpaduvecKy;



OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHuKkaTHBHBIC YHHBepcaJIbHbIe YUeOHbIe JeliCTBUS

Oo0wmenne:

BOCIIPHHUMATh U (DOPMYIHPOBATh CYKIEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISIMHU
oO0I1eHus, SICHO, TOYHO, 'PAMOTHO BBIPaKaThb CBOIO TOUKY 3PEHMS B YCTHBIX M NHCBbMEHHBIX
TEKCTax, AaBaTh OSACHEHUS 110 X0y PELIEHMs 3a]1a4l, KOMMEHTHPOBATh MOJTYYEHHbIN PE3YJIbTaT;

B Xoz€ OOCYX/eHHUS 3a/aBaTh BOIIPOCHI IO CYLIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pemaeMoil 3ajauy, BBICKA3bIBATh MJEH, HALIEIEHHbIE HAa IOMCK PEIIEHUs, CONOCTaBIATh CBOU
CYXJIEHUS C CYKACHUSAMH APYrMX YYaCTHUKOB Juanora, oOHapyKuBaTh Pa3jIM4KMe U CXOICTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IIPEICTaBIIATh PE3YJAbTaThl PELICHMs 3aJauM, SKCIEPUMEHTa, HCCIIECIOBaHUs, IPOEKTA,
CaMOCTOSITENIHO BRIOUPATh (POPMAT BBICTYIUICHHS € YIETOM 3a7a4 MPE3CHTAUU U OCOOCHHOCTEH
ayJIMTOpUHU.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUS 3ajaud, BbIOMpaTh CrOco0 peleHus ¢ y4EToM
UMEIOIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(OPMALIUU.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX IPOLIECCOB, HUX pe3yJabTaTOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWICHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yNbTaTa IIEJIN U YCIOBUSIM, OOBSACHATH MPUYHHBI TOCTHKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JIEATEIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OLICHKY
NpPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEIBHOCTD:

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBAa KOMaHAHON W MHIUBUAYaIbHONW pabOThl Ipu
pelieHUH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pPabOThI, paclpeaesisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIaTh
npoliecc ¥ pe3yabTaT paboThl, 000011aTh MHEHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B IpyHHoBbIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBbI» ¥ HHBIE), BBIIOJIHATH CBOO YAaCTh paObOTHl M KOOPAUHUPOBATh CBOU ACUCTBUS C IPYTUMU
WIeHaMU KOMaH/Ibl, OLIEHMBAaTh KAayeCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MNPEAMETHBIE PE3YJIBTATHBI

K xonmy 10 ky1acca o0yyaromuicss HayYUuTCs:

e CcBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHITHSIMH CTEPEOMETPHUH MPH PELICHUH 3a7ad U
MIPOBEJICHUN MaTEMaTHUYECKUX PACCYKICHUM;

® [IpUMEHATh AKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX IpPU PEULICHUU
FEOMETPUUECKUX 3a7ay;

e iaccu(UIUPOBaTh B3AUMHOE PACIOIOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEHN B IPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBAThH MOHATHSAMH, CBA3aHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
MPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U TIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH MOHATHIMHM, CBI3aHHBIMU C MHOTOI'paHHUKAMU;



CBOOOJHO pAcCMO3HABaTh OCHOBHBIE BHUJBl MHOTOTPAHHHUKOB (MIpH3Ma, MHpPaAMUA,
MPSIMOYTOJIBHBIN TTapajieenumnes, Kyo);

KJIAaCCU(UITUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS IS KJIACCH(PUKAIUY;
CBOOOJHO ONEPUPOBATH TIOHSATUSMHU, CBS3aHHBIMH C CEUYEHHEM MHOTOTPAaHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH NApaIIeNIbHOE, IICHTPAJILHOE U OPTOrOHAILHOE MPOSKTUPOBaHKUE (GUTYp Ha
TUIOCKOCTB, BBITIOJHSATH N300paXKeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEYCHUS MHOTOTPAHHHUKOB PA3JIMYHBIMU METOJIaMH, BBITIONHSATEH (BHIHOCHBIC)
TUTOCKHE YePTEKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYpP: BU CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh  IUIOMIAJM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (IIpU3Ma, IUPaMUA),
TEOMETPUYCCKUX TEJI C MPUMEHEHUEM (HopMyT;

CBOOOJHO ONEPUPOBATh MOHSTHUSIMH: CHUMMETPUS B NPOCTPAHCTBE, IEHTP, OCh U
IUIOCKOCTh CHMMETPUH, IIEHTP, OCh M TUIOCKOCTh CHMMETPUU (UTYPBI;

CBOOOHO OTNIEPHPOBATH MOHATHIMHE, COOTBETCTBYIOIIUMHU BEKTOpaM U KOOPAMHATAM B
MIPOCTPAHCTBE;

BBIMOJIHATH JICHCTBHSI HAJI BEKTOPAMH;

pemiath 3ala4d Ha JIOKA3aTEILCTBO MATEMATHYECKUX OTHOIICHUH M HaXOXKICHHE
TCOMETPUYCCKUX  BEJIMYUH, TPHUMEHSS HM3BECTHBIC METOJABI IPH  PEHICHHH
MaTEeMAaTHYECKUX 3aa4 TOBBIIIICHHOTO ¥ BBICOKOTO YPOBHS CIIOHOCTH;

NPUMEHSATH MPOCTEHUIIINE POTPAMMHBIC CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI TIPU PEUICHUU CTEPEOMETPHUCCKUX 33]1a4;

U3BJIEKATh, TPEOOPA30BHIBATH U MHTEPIIPETHPOBATH HHPOPMAITHIO O TPOCTPAHCTBEHHBIX
TeOMETPHUSCKUX (PUTYpPaAX, MPEACTABICHHYIO HAa YePTEkKaxX U PUCYHKAX;

NPUMEHSTH MOJYYCHHBIC 3HAHHS Ha MPAKTHKE: CPABHUBATH M aHAJIM3UPOBATh PeaibHbIC
CUTyallid, TIPUMEHATh W3yUYCHHBIC TIOHSATHS B TMPOIECCE TOWUCKA PEIICHUs
MaTeMaTHu4ecKu CPOpPMYITUPOBAHHON MPOOIEMBI, MOJICTHPOBATh PEAbHBIE CUTYAIlUU
Ha S3BIKC TEOMETPHH, WCCIECA0BATh IMOCTPOCHHBIE MOJICIH C HCIIOIh30BAHUEM
TEOMETPUUECKUX MOHITHH U TEOpEM, armapaTa areopsbl, peratb NpakTHUeCKUe 3a/1a4H,
CBSI3aHHBIE C HAXOXKICHHEM T'€OMETPHUCCKUX BEIIMYUH;

UMETH MPEACTAaBIECHUS 00 OCHOBHBIX dTamax pa3BUTHs FT€OMETPHUH KaK COCTaBHOW 4acTU
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA.

K xoniy 11 kiacca o0ydaromuiicss HAyquTCs:

CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C HUJIUHAPUYECKON, KOHMYECKOH U
cheprueckoil MOBEPXHOCTIMHU, OOBSICHITH CITIOCOOBI TOTyUEHUST;

ONeprupoOBaTh MOHATUAMHU, CBA3AHHBIMU C TCJIaMH BpPAICHHUA: TUIMHAPOM, KOHYCOM,
chepoil u mapowm;

pacro3HaBaTh Tela BpamleHus (IIUHIP, KOHYC, cdepa U map) U OOBSICHITH CIIOCOOBI
MOJTyYEHUS Tell BpaIlleHUs;

KJIacCu(UITMPOBATh B3aUMHOE PACIIONIOXKEHHUE CPEephI U TUIOCKOCTH;

BBIUYUCIIATE BCJIMYUHBI JJIEMCHTOB MHOI'OIPAHHHUKOB W TCJI BpallCHUA, 00BEMBI U
romaau HOBerHOCTCI\/'I MHOT'OI'PaHHUKOB W TECJI BpallCHUA, TCOMECTPUUCCKHUX TCII C
npUMEeHEeHHEeM (HOPMYIL;

CBO60}1HO ONCprupoOBaTh MOHATUAMU, CBA3AHHBIMU C KOM6I/IHaHI/I5[MI/I TCJI BpallICHUA U
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cpepy U OMUCAHHBINA OKOJIO chepsl,
cq)epa, BIIMCaHHAas B MHOI'OI'PAaHHUK WJIN TCJIO BPAIICHHA,

BBIUUCIISATH COOTHOIICHHSI MEXKAY TUIOMIAISIMUA TTOBEPXHOCTEH U 00BEMaMU TTOTOOHBIX
Ten,



n300paxarh W3ydaeMble (DUTYpBI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEKU H3
PUCYHKOB IIPOCTBIX 00BbEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTDH CEUCHUS Tell
BpAIllCHUS;

U3BJIEKATh, HHTEPIIPETUPOBATH U IPEOOPA30BHIBATH HHPOPMAIUIO O TPOCTPAHCTBEHHBIX
reoMeTpuuecKux GuUrypax, npeAcTaBICHHYIO Ha YepTekKaxX U PUCYHKaX;

CBOOOIHO OMEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPAIMH HAJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

pelaTth TEeOMETPUYECKHE 3aJaud Ha BBIUMCICHHE YIJIOB MEXIYy MPSIMBIMH H
IUTOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IICJIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A P PELICHUH;

CBOOOHO OMEPUPOBATH MOHSATUSMU, CBSI3aHHBIMU C JIBIDKEHUEM B POCTPAHCTBE, 3HATH
CBOMCTBA JIBMKCHHI,

BBITIOJHATh M300paKCHUST MHOTOTPAHHUKOB W TEJl BpAICHUS MPH IMAPAILICITBHOM
MEePEeHOCe, EHTPAITBHONH CUMMETPHUH, 3epKaTbHOH CUMMETPHH, IIPH TTOBOPOTE BOKPYT
psIMOH, MpeoOpa3oBaHuUs MOT00US;

CTPOUTH CEYCHHS MHOTOTPAHHUKOB U TEJ BPALICHUS: CCUCHUS MIIMHAPA (TTapaJIIeIbHO
U TICPIICHANKYJISIPHO OCH), CEYCHHS KOHYyca (apauielIbHbIe OCHOBAHUIO U TIPOXO/ISIINE
Yyepes BEepIIUHY), CEYCHUSI 11apa;

UCIIOJIb30BAaTh METOIBI TIOCTPOSHUS CCUCHUH: METOJ CIICIOB, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO]T TIEPEHOCA CEKYIICH MIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPKICHHUS;

OPUMEHSTh TeoMeTpuueckue akThl [UIsi pEIIeHUs CTePEOMETPUYECKHX 3ajad,
MPEIOJIaraoIuX HECKOJBKO IIAaroB PelIeHUs, €Clid yCIOBUS MPUMEHEHHUS 3a/1aHbl B
SIBHOW M HESIBHOU (opMme;

pemaTe 3aJayd Ha JIOKa3aTelbCTBO MAaTEMaTHUYECKUX OTHOIICHUH W HaXOXICHUE
TEOMETPHUYCCKUX BEIIMYUH;

MPUMEHSITh POTPAMMHBIE CPEJICTBA U AIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CUCTEMBI TIPU
pEIIeHUN CTePEOMETPUIECKIX 33/1aY;

NPUMCHSTh IIOJYYCHHBIC 3HAHUS Ha TIPAKTHKE: CpPaBHUBATh, aHAIM3UPOBATH U
OIICHUBATh PeajbHbIC CUTYAIMH, IIPUMEHSATh H3yUCHHBIC ITOHSITHUS, TECOPEMBI, CBOHCTBA
B IIpollecce IMOHMCKA pEeIIeHUsT MaTeMaTH4eCKH CQOPMYITUPOBAHHON MPOOIEMBI,
MOJICTTMPOBATh PeabHBIC CHUTYAI[MH HA S3BIKE TCOMETPHH, UCCIICIOBATh MOCTPOCHHBIE
MOJIEJIM C UCIOJIB30BAaHUEM T'€OMETPUUYECKUX TOHATHUI U TEOpeM, almapara anreopsl,
pelIaTh MPaKTUICCKHUE 3a/1a4H, CBSI3aHHBIC C HAXOKICHHEM IreOMETPUICCKIX BEITUYNH;
UMETH MPEACTAaBIECHUS 00 OCHOBHBIX dTarax pa3BUTHs FT€OMETPUH KaK COCTaBHOU 4acTU
dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHIA.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosaunyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM Kontposbmbie  TIpaxriecke (uudpossbie)
n/m NPOrpaMMmsblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 BBenenue B ctepeoMeTpuio 23 1
5 B3auMHoe pacnosyioxkeHue npsMbIX B 5 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B 8
IIPOCTPAHCTBE
4 HepneHnmnympHOCTb HPSIMBIX U o5
IJIOCKOCTEHN B MPOCTPAHCTBE
5 VYTiibl ¥ paccTosTHUSA 16 1
6 MHororpaHHUKH 7
7 BexTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 2
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/n IpOrpaMMBI Beero KOHT%OJILHLIC HpaKTﬁnquKne 06PA30BATEILHBIC
padoThI padoThI pecypcb
1 AHaUTHYECKass TEOMETPHS 15 1
5 [ToBTOpEeHME, 0600IICHNE 1 15 1
CUCTEeMaTH3alusl 3HAaHUH
3 O0BEéM MHOTOTPaHHHUKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTIBIX TEJ
6 JIBYOKCHUS 5 1
7 [ToBTOpenue, 06o0IIEHNE U 17 5
CUCTeMaTH3alHsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne KouimyecTBo yacoB Mara DJIEKTPOHHBIE NH(PPOBbIE
u/n Tema ypoka Beero Konrpoabnbsie IIpakruueckue — oOpaszoBaTe/bHbIE
padoTbI padoTbI pecypchl
OcHOBHbBIE TIpaBUIIa U300PAKEHUS
1 Ha PHCYHKC TITOCKOCTH, 1 https://m.edsoo0.ru/588c85b2

MapauIeIbHBIX TPSIMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[ToHATHS CTEPEOMETPHUH: TOYKA,
npsiMasi, TIOCKOCTb,
npocTpaHcTBO. OCHOBHBIC
2 npaBujIa M300pakeHus Ha 1
PHCYHKE TUIOCKOCTH,
napauIeIbHBIX MPSIMbIX
(OTpe3KoB), cepeIHbI OTpe3Ka

https://m.edsoo.ru/ddcdafc2

[TonsaTus: nepecexkaromuecs
IUIOCKOCTH, NT€PECEKAIOLINECs
npsiMasi ¥ IJI0CKOCTB;
HOJIyIIPOCTPAHCTBO

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NT€PECEKAIOIINECs
npsiMasi ¥ MJI0CKOCTB;
HOJIyIIPOCTPAHCTBO
MHororpaHHuKH, U300paKeHUE
MIPOCTENIINX IPOCTPAHCTBEHHBIX

(buryp, HECYIIECTBYIOIINX
00BEKTOB

https://m.edsoo.ru/eba83d84

https://m.edso0.ru/76122161

https://m.edsoo.ru/db7fa53e

MHororpaHHuKH, H300paKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIIeCTBYIOIIUX
00BEKTOB

https://m.edsoo.ru/4284be8h



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/76122161
https://m.edsoo.ru/db7fa53e
https://m.edsoo.ru/4284be8b

AKCHOMBI CTEPEOMETPUU U
IIEPBBIE CIIEICTBUS U3 HUX
AKCHOMBI CTEPEOMETPUHN U
IIEpBbIE CIEICTBHS U3 HUX

https://m.edsoo.ru/c2bed9ch5

https://m.edsoo.ru/f24c9d86

10

AKCHOMBI CTEPEOMETPUH U
INCPBLIC CIICACTBUA U3 HUX.
CriocoOblI 3a/1aHus TPSIMBIX U
IJIOCKOCTEN B IMTPOCTPAHCTBE.
O603HaueHUs NPAMBIX U
IIOCKOCTEM

N3o0paxenue cedcHmit
MUPaMHJIbI, Ky0a U IPU3MBIL,
KOTOPBIE MPOXOISAT Yepe3 X
pé6pa. N3obpakeHue
MepeceueHus MOIyICHHBIX
mIockocTeil. PackpamuBanue
MTOCTPOSHHBIX CEUCHUH Pa3HBIMU
I[BETaAMHU

https://m.edsoo.ru/db11b7fd

https://m.edsoo.ru/b5dd926b

11

N3ob6paxenne cedeHuit
UpaMU/Ibl, KyOa U MPU3MBbI,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pebpa. N3o0pakenue
nepeceyeHus MoayYeHHBIX
IJI0CKOCTEN. PackpammuBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU
L[BETaMU

https://m.edso0.ru/14ca712c

12

N3o0paxeHune cedeHuit
MUpaMHJIbl, Ky0a U IPU3MBIL,
KOTOpBIE MIPOXOJIAT Yepe3 uX
pé6pa. Uzobpaxkenue
MEpCCCUCHU MOJTYUCHHBIX
IIockocTeil. PackpammBanue

https://m.edsoo.ru/b2618cce



https://m.edsoo.ru/c2bed9c5
https://m.edsoo.ru/f24c9d86
https://m.edsoo.ru/db11b7fd
https://m.edsoo.ru/b5dd926b
https://m.edsoo.ru/14ca712c
https://m.edsoo.ru/b2618cce

13

IIOCTPOCHHBIX CeUCHUI Pa3sHbIMHA
OBETaMH

N3o0paxeHue cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOPBIE MTPOXOJIAT Yepe3 uX
pé6pa. N3obpaxkeHue
nepeceyeHus OTyYSCHHBIX
iockocteil. PackpammBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETAMU

https://m.edso0.ru/9cf3b9bf

14

15

16

17

Merton cnenoB 1yisi TOCTPOCHUS
CEUYEeHUU

Meton ciieqioB uisl TIOCTPOESHUS
ceyeHuil. CBOMCTBA MepeceyeHnit
IPSIMBIX U IJIOCKOCTEN

Merton cnenoB Ui HOCTPOCHHUS
ceueHuii. CBOICTBaA NepeceueHuit
MPSIMBIX U IJIOCKOCTEN

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha p&bpax. Co3/1aHre BEHIHOCHBIX
YEepTEKEH U 3aIUCh 11aroB
IIOCTPOEHHUS

https://m.edsoo.ru/1b2f91f7

https://m.edsoo.ru/1844a2e4

https://m.edsoo.ru/a9d15d32

https://m.edso0.ru/4c4216e9

18

[Toctpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha p&opax. Co3iaHne BEHIHOCHBIX
YEepTEeKEH U 3alUCh IaroB
IIOCTPOEHHUS

https://m.edsoo.ru/57e2e351

19

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe 1mo TpéM Toukam
Ha péopax. Co3aaHNne BEIHOCHBIX
YepTeXKEH 1 3alKCh 11aroB
MOCTPOEHUS

https://m.edsoo.ru/4fchfc2f



https://m.edsoo.ru/9cf3b9bf
https://m.edsoo.ru/1b2f91f7
https://m.edsoo.ru/1844a2e4
https://m.edsoo.ru/a9d15d32
https://m.edsoo.ru/4c4216e9
https://m.edsoo.ru/57e2e351
https://m.edsoo.ru/4fcbfc2f

20

[Toctpoenue ceueHuii B
nupampie, Kyoe rmno TpéM Toukam
Ha péopax. Co31aHNe BHIHOCHBIX
YEepTEKEU U 3aIUCh 11aroB
IIOCTPOCHHUS

https://m.edsoo.ru/c5abbc54

21

22

23

[ToBTOpEHME MIAHUMETPUU:
Teopema 0 TPONOPLHOHAIBHBIX
otpeskax. [lomobOue
TPEYrOJIBHUKOB

[ToBTOpEHME INIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYECHMAX HAa BBIHOCHBIX
yeprexax. Mcropus pazsurtus
IJJAHUMETPHUU U CTEPEOMETPUH

Kontposnbnas pabora "AKkcruombl
crepeomerpun. Ceuenus"

https://m.edsoo.ru/7d1fb4c8

https://m.edso0.ru/c5a497c4

https://m.edso0.ru/a6ae516e

24

B3auMHoe pacnonoxxeHnue
MPSIMBIX B IPOCTPAHCTBE.
CkpeniBaroniyecs npsiMele.
[Ipu3Haky cKpemuBarOMMXCs
npsaMeIxX. [TapamienbHble nTpsiMble
B IIPOCTPAHCTBE

https://m.edsoo.ru/cbfb4984

25

26

TeopeMa o CyIeCTBOBAHUU U
€AMHCTBEHHOCTH MPSIMOU
NapajulIeIbHON JaHHOU IIPSIMO,
MIPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAILEH Ha
JTaHHOU npsimoil. Jlemma o
[IEPECCUCHUH MapAIIICIIBHBIX
MPSIMBIX INTOCKOCTBIO

[TapanienbHOCTb TpEX MPSIMbIX.
Teopema 0 TpEX mapamieabHbIX

https://m.edsoo.ru/ac45fd6f

https://m.edsoo.ru/5al11ad49



https://m.edsoo.ru/c5abbc54
https://m.edsoo.ru/7d1fb4c8
https://m.edsoo.ru/c5a497c4
https://m.edsoo.ru/a6ae516e
https://m.edsoo.ru/cbfb4984
https://m.edsoo.ru/ac45fd6f
https://m.edsoo.ru/5a11ad49

27

28

29

npsambiX. Teopema o
CKPEUIUBAIOIINUXCS MPSMBIX

[TapannenpHOE MPOEKTUPOBAHUE.
OCHOBHEBIE CBOMCTBA

nmapaJijiCJIbHOI'O MPOCKTUPOBAHM.

N3o0paxkenue pa3Hbix Guryp B
NapaJUIEIbHON IPOEKIINH

[enTpansHas npoekuus. Yroiui ¢
COHAIPAaBJICHHBIMUA CTOPOHAMH.
Yroa Mexay nIpsMbIMU

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
pacnonomeHHeM Hpi[MI)IX B
IIPOCTPAHCTBE

https://m.edsoo.ru/f275db49

https://m.edsoo.ru/7ca4fa2f

https://m.edsoo.ru/53ab7cfd

30

31

32

[lonsATHS: MapamienbHOCTh
MPSAMOU U TIIOCKOCTH B
npoctpanctse. [Ipu3Hak
MapaJUIEIbHOCTH NPSIMOU U
mockocTu. CBOMCTBA
MapajuieIbHOCTH NPSIMOU U
IIJIOCKOCTH

I'eomeTpuueckue 3amaun Ha
BBIUMCIICHHUE U JI0KA3aTENbCTBO,
CBSA3aHHBIE C MTAPATUIEITBHOCTHIO
MPSAMBIX U IIIOCKOCTEN B
MPOCTPAHCTBE

[TocTtpoenue ceuenus,
MIPOXOAAIIETO Yepe3 JaHHYIO
MPSIMYIO Ha YEPTEXKE U
MapaJuIeIbHOTO APYTOM IIPSMOM.
Pacuér oTHOMICHMI

https://m.edso0.ru/1737fd63

https://m.edsoo.ru/e8e1391a

https://m.edsoo.ru/49ffaffl

33

[TapannensHas npoekuus,
IMPUMCHCHUC IJI TOCTPOCHUA

https://m.edsoo.ru/ac13686d



https://m.edsoo.ru/f275db49
https://m.edsoo.ru/7ca4fa2f
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CeYCHHH Kyba u
napauienenumnena. CeoncTaa
napauieJienune1a i Mpu3Mbl

34

[TapamienbHbIE TUIOCKOCTH.
[Ipu3Haku napaieIbHOCTH JIBYX
IIJIOCKOCTEH

https://m.edso0.ru/b936e992

35

Teopema 0 napanienbHOCTH U
€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOASAIICH uepe3 TOUKY, HE
MPUHAJICHKALLYIO TAHHON
IIJIOCKOCTH M CIIEJICTBUSI U3 HEE

https://m.edso0.ru/6be9fbea

36

CBoiicTBa napaiebHbIX
IIJIOCKOCTEM: O NMapajuIeIbHOCTH
MPSIMBIX IIEpECEeYeHUs TPU
MEePECEUCHUH IBYX MapaJlieIbHbIX
IJIOCKOCTEMN TpEeThEen

https://m.edso0.ru/6c42af37

37

38

CBoiicTBa napanienbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKJIFOYEHHBIX MEXKIY
nmapajiyiCJIbHBIMH ITIJIOCKOCTAMU, O
nepeceuyeHu  MpsiMoi ¢ IByMs
napajjiCJIbHbIMH ITJIOCKOCTSAMU

[ToBTOopenue: Teopema [Tudaropa
Ha TUIOCKOCTH

https://m.edso0.ru/e157c6f7

https://m.edsoo.ru/9ccc55d3

39

40

IloBTOpPEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a u
IIPSIMOYTOJIBHOTO
napajiesenumnena

https://m.edsoo.ru/e6¢c98c7c

https://m.edsoo0.ru/99d56dab

41

Brruuciienue JUiMH OTPE3KOB B
KyOe U MPSMOYTOJIbHOM
napauiesienune e

https://m.edsoo.ru/5b1bb69d



https://m.edsoo.ru/b936e992
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42

43

[TeprieHAMKYASAPHOCTD NPAMOUN U
mockocty. [Ipusnak
MEPIEeHIUKYIAPHOCTH PSIMON U
IJIOCKOCTH

[lepnieH IUKyYIAPHOCTD NPSMOM U
miockocty. [Ipu3Hak
MEPIEHIUKYISIPHOCTHU IIPSMOH U
IIJIOCKOCTH

https://m.edso0.ru/5682d452

https://m.edsoo.ru/59fccc75

44

Teopema o cyniecTBOBaHUH U
€AMHCTBEHHOCTH IIPSIMOI,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NIEPIEHIUKYJISIPHON K INIOCKOCTU

https://m.edso0.ru/c93542b5

45

46

[1110CKOCTH ¥ NEPIIEHIUKYIIAPHBIE
UM IIPSIMBIE B MHOTOI'PAaHHHUKAX
[ImockocTH U nepIeH UKy PHBIE
UM IIpsIMBIE B MHOTOI'PaHHUKAX

https://m.edso0.ru/62fc55e3

https://m.edso0.ru/76464a93

47

48

49

50

o1

[lepneHuKyIsp ¥ HAKJIOHHAS.
IlocTpoeHnue nepneHuKysapa u3
TOYKH Ha MPSIMYIO

[lepneHuKyIsp ¥ HAKJIOHHAS.
IlocTpoeHnue nepneHuKysapa u3
TOYKH Ha MPSIMYIO

Teopema o Tpéx
NEepIEeHIUKYIIApax (Ipsmas v
oOpatHas)

Teopema o Tpéx
NEepIEeHIUKYIIApax (Ipsmas u
oOpatHas)

Yron Mexay CKpeIUBAOIIUMHACS
IPSIMBIMU

https://m.eds00.ru/818779¢e7

https://m.eds00.ru/h9366929

https://m.edsoo.ru/13ca2779

https://m.edsoo.ru/7e55435e

https://m.edsoo.ru/4d5fb41d



https://m.edsoo.ru/5682d452
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https://m.edsoo.ru/b9366929
https://m.edsoo.ru/13ca2779
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https://m.edsoo.ru/4d5fb41d

52

[Touck neprneHuKyIspHbIX
MPSIMBIX C IOMOIIBIO
MEPIEeHIUKYJISAPHBIX TIOCKOCTEH

https://m.edsoo.ru/9eceb7da

53

54

OpToroHanbHOE IPOEKTUPOBAHUE

[TocTpoenue ceuenmii kyoa,
IIPU3MBI, IPABUIILHON MHUPaMUIbI
C IIOMOIIBIO OPTOTOHAIIBHOU
IPOCKINH

https://m.edsoo.ru/c82fe87c

https://m.edsoo.ru/fc377c51

55

56

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUJIBHOM MHUPaMUIbI
C IIOMOIIbIO OPTOTOHAJIBHOMN
MIPOEKLIUU

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIIIOCKOCTH.
[InockocTn cummeTpuil B
MHOTOTpaHHUKAX

https://m.edsoo.ru/56c8faad

https://m.edsoo.ru/bal7c527

57

58

59

60

[Ipu3Hak nepneHauKyJISpHOCTH
MIPSIMOM U TUIOCKOCTH KakK
CJIEICTBHE CHMMETPHUH

[IpaBHUIIBHBIE MHOTOTPaHHUKH.
Pacuér paccTosgHMil OT TOUKH 10
IIJI0CKOCTH

[IpaBHUIIBHBIE MHOTOTPaHHUKH.
Pacuér paccTosgHMI OT TOUKH 10
IIJIOCKOCTH

Crioco0sl OMyCTUTh
NIEPIEHIUKYJIAPBl: CHMMETPHS,
CIBUT TOYKH MO MapAJIETbHON
IpsIMOI

https://m.edso0.ru/3b72c654

https://m.edso0.ru/2ae86c5hb

https://m.edsoo0.ru/b33d2119

https://m.edsoo.ru/cb1b137c

61

CaBur no HenapauienbHON
MPSAMOM, H3MEHEHUE PACCTOSTHUI

https://m.edsoo.ru/2625aldb
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62

KontponbHas padota "B3anmuoe
pacIoIOKEHUE MPSIMBIX U
IJIOCKOCTEH B IPOCTpaHCTBE"

https://m.edsoo.ru/b5bc8eec

63

[ToBTOpEHME: YrOa MEXKIY
NPSIMBIMH Ha TJIOCKOCTH,
TPUTOHOMETPHS B POU3BOJILHOM
TPEyroJIbHUKE, TeopemMa
KOCHHYCOB

https://m.edso0.ru/6f93bcdf

64

IToBTOpEHUE: yroy MexIy
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/15e4fecc

65

I'eomerpuyeckue METOBI
BBIYMCIICHHS YIJIa MEXKY
IIPSAMBIMU B MHOTOI'PAHHHUKAX

https://m.edsoo.ru/7dec35ee

66

JIByrpanssbiil yroa. CBOMCTBO
JIMHEHHBIX YTJIOB JIBYTPAaHHOTO

yria

https://m.edso0.ru/3922fc23

67

68

69

[IepnenquKysIpHBIE IIIOCKOCTH.
CaolicTBa B3aMMHO
MIEPIEHIUKYISIPHBIX TUIOCKOCTEN

[Ipu3Hak nepneHaAuKyJIApHOCTH
IJIOCKOCTEM; TeOpeEMa O IPSIMOK
MEepEeCeUCHMs IBYX MIIOCKOCTEN
MEePIEHUKYISIPHBIX TPEThEH
TTOCKOCTH

[IpssMoyTonbHBIM
napaiesienunesn; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleJIenune1a

https://m.edsoo.ru/6blaa76d

https://m.edso0.ru/16c95c3a

https://m.edsoo.ru/52c88814

70

Teopema o nuaroHaiu
MIPSIMOYTOJIBHOI'O

https://m.edsoo.ru/d47cac87
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71

napajuieJieuIe/1a U CICCTBUS U3
Heé

CrepeomeTrpuueckue u
NPUKJIaJHbIEC 3312491, CBI3aHHBIC
CO B3aUMHBIM PaCIOI0KECHUEM
IPSMBIX U TTIOCKOCTH

https://m.edso0.ru/6e119e38

72

73

74

75

76

IToBTOpEHue: ckpelrBarouecs
IpsiMble, MapajyiebHbIe
IUIOCKOCTHU B CTAHJAPTHBIX
MHOTOTpaHHUKAX

[Tapa mapasnenbHBIX MIIOCKOCTEH
Ha CKPELIMBAIOIINXCS MPAMBIX,
pacCcTosTHUE MEXIY
CKpEUIMBAIOIIMMUCS IPSIMBIMU B
MPOCTBIX CUTYaLUSIX

PaccrostHHE OT TOYKH 1O
MIJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

Beluncrnenne paccTosSsHUN MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYJIAPHON
IIJI0CKOCTH

TpéxrpaHHsblil yroi, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema
[Tudaropa, TeopeMbl KOCHHYCOB U
CUHYCOB JUIsl TPEXTPAHHOIO yIJIa

https://m.edso0.ru/1144c324

https://m.edsoo.ru/cfca9ebf

https://m.edso0.ru/b9a387c8

https://m.edsoo.ru/fc762dd4

https://m.edsoo.ru/6e34b31e

77

DneMeHTHI chepudecKoit
T€OMETPHUHU: T€0IC3NUECKUE
JIMHUU Ha 3eMiie

https://m.edsoo.ru/82ba2777

78

KonrtponsHast padora "Yrisl u
paccrosaHus"

https://m.edso0.ru/69a7d942

79

CucremaTusanus 3HaHUN
"MHOrorpaHHuK 1 €ro 3J1€MEHThI"

https://m.edsoo.ru/dd1173e8
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[Tupamuna. Buasl nupamu.

80 1 https://m.edsoo.ru/51ff5abc
[IpaBunbHas nupamuia

81 Hpmsma. Tlpsvas i HaknonHas 1 https://m.edsoo0.ru/68bbSbec
npu3mebl. [IpaBuibHast mpu3ma
[Ipsmoit napamienenunes,

82 PSIMOYTOJIbHBIH 1 https://m.edso0.ru/8515ba52
napajuiesenumnes, Kyo

83 Bemysie MHOTOTPAHHHIL. 1 https://m.eds00.ru/86151552
Teopema Ditnepa
Bbiykiibie MHOTOTPpaHHUKH.

84 Teopema Jiinepa. IpasHibHEIC i 1 https://m.edso0.ru/624c65e7
MOJTYTIPaBHIbHBIC
MHOTOTPaHHUKHU

85 FOHTPOHI’HM pa6,(,)Ta 1 https://m.edso0.ru/9ac392c8

MHororpanHuku

86 Honatie BekTopa Ha MI0CKOCTH I 1 https://m.edsoo.ru/b744c9ec
B IIPOCTPAHCTBE

87 CymMa BEKTOpPOB 1 https://m.edsoo.ru/29ad6e37

88 Pa3HocTh BEKTOpPOB 1 https://m.edsoo.ru/dal62dbc

89 [TpaBuio napaienenumnena 1 https://m.edsoo.ru/a8b5abla

90 YMHOXEHHE BEKTOPA Ha YUCIIO 1 https://m.edsoo.ru/2a5d2dcl
Paznoxenne BexTopa 1o 6a3ucy

91 TpEX BEKTOPOB, HE JIEXKAIUX B 1 https://m.edso0.ru/92765464
OJTHOH IJIOCKOCTH

92 CkanspHoe pou3BeieHne 1 https://m.edsoo.ru/fd6b44a5

93 Beraucerye yria Mexty 1 https://m.edsoo.ru/e634d38a
BEKTOPAaMH B ITPOCTPAHCTBE

94 [Ipocreiime 3a1auu ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec

95 ITpocreiimive 3a1auu ¢ BEKTOpaMu 1 https://m.edsoo.ru/6b87c2da

96 [Mpocreiimme 3a1a4n ¢ BEKTOPaMHU 1 https://m.edso0.ru/b9b6d54f

97 [Ipocreiimme 3amaun ¢ BEKTOpaMH 1 https://m.edsoo.ru/24e7b226
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O0001IeHrEe U cUCTEMaTU3 AU

98 . 1 https://m.edso0.ru/22247c8c
3HAHWH

99 0606H56HH6 11 CHCTeMATH3aIHA 1 https://m.edsoo.ru/eb16c61a
3HAHUH

100 Hrorosas KOHTpOJIbHAs pabora 1 https://m.edsoo.ru/eca25dd6

101 Hrorosas KOHTpOJIbHAs pabora 1 https://m.edsoo.ru/13be7183

102 06061{16“6 11 CHETEMATHSAMIA 1 https://m.edso0.ru/c8863892
3HAHMH

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka KouTt 1 Hata 00pa3oBaTeIbHbI
/i Beero POJIbHBIE PAKTHYECKHE  ooyopyg pasoBareJ e
padoThI padoThI pecypcbl

[ToBTOopenue Temol "KooparHaTel

1 BEKTOpAa Ha IUIOCKOCTHU U B 1 https://m.edsoo.ru/c7ce9c2f
npoctpaHctae"

2 HoToperue Tems! CKaJ}ﬂpHoe 1 https://m.edso00.ru/49d29f46
IIPOU3BEICHNE BEKTOPOB
[ToBTOpeHue Temsl "Borunicienue

3 yriia MeXy BEKTOPaMH B 1 https://m.edsoo.ru/ech2a824
npocrpaHcree”
[ToBTrOpenue Temsl "YpaBHEeHUE

4 psSIMOY, IPOXOJIAIICH Yepe3 1B 1 https://m.edso0.ru/7a5e9713
TOYKH"
VYpaBHEHHE IIIOCKOCTH, HOPMAJIb,

5 ypaBHEHHE TIOCKOCTH B 1 https://m.edsoo.ru/24171bae
OTpe3Kax
VYpaBHEHHE IIIOCKOCTH, HOPMAJIb,

6 ypaBHEHHE TIOCKOCTH B 1 https://m.edsoo.ru/dec14c37
OTpe3Kax

7 BekropHoe nmpou3BeneHne 1 https://m.edsoo.ru/de683aaa

8 HHHefI HbIC HEPaBercTpa, 1 https://m.edsoo.ru/f72c7fad
JUHENHOE IPOrpaMMUPOBAaHUE

9 HHHC? HHIE HEpABEHCTR, 1 https://m.edsoo.ru/d21cf6ee
JUHEIHOE TpOrpaMMUpPOBaHUE
AHanuTHYeCcKHe METO/Ibl pacuéra

10 yriaa MeKy MPSIMbIMH B 1 https://m.edsoo.ru/d1fa9d71

MHOT'OrpaHHUKax



https://m.edsoo.ru/c7ce9c2f
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11

AHanuTuyeckue MeTobl pacuéra
yria MeXIy IJI0CKOCTSMU B
MHOTOTpaHHUKAX

https://m.edsoo.ru/fe24d456

12

13

dopmysa pacCTOSHUS OT TOUKU
710 IJIOCKOCTH B KOOpJAMHATaX
Haxoxnenue pacctostHuii oT
TOYKH JI0 ITJIOCKOCTH B KyOe

https://m.edso0.ru/5b56823d

https://m.edsoo.ru/9ef42fa7

14

Haxoxzaenue paccrosiHuii ot
TOYKH JI0 IJIOCKOCTH B
MIPaBIJIbHON MHpaMuje

https://m.edsoo.ru/25bclef2

15

16

17

KontponbHas pabora
"AHanuTHueckas reoMmeTpus’”

CeueHnst MHOTOIPaHHUKOB:
CTaH/IapTHbIE MHOIOTPAHHUKH
CeueHust MHOTOIpaHHUKOB:
METOJ CIEJI0B

https://m.edsoo.ru/1f7ea33f

https://m.edso0.ru/416bc79c

https://m.edsoo.ru/1273ffh9

18

19

20

CeueHrs MHOTOTPaHHUKOB:
CTaHI[apTHI)Ie IIJIOCKOCTH,
MEPECEUCHUS NIPSAMBIX U
TIOCKOCTEH

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: TapajlieIbHbIE
ceueHus

[TapamiensHbIe IpsIMBIE U
IJIOCKOCTH: PACUYET OTHOLUIEHUI

https://m.edso0.ru/a2cd38a4

https://m.edsoo.ru/e4b889fd

https://m.edsoo.ru/b12282ed

21

22

[TapamiensHbIe IpsIMBIE U
IJIOCKOCTH: YIJIBI MEKIY
CKpCHIUBAOITUMHUCS ITPAMBIMHA

[IepnenqukynspHbIE TPSMBIE U
IIJIOCKOCTH: CTAaHAAPTHBIE Iapbl
HEPIEHIUKYIIIPHBIX TUIOCKOCTEN

https://m.edsoo.ru/bd78ac3a

https://m.edsoo.ru/f767e671



https://m.edsoo.ru/fe24d456
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23

24

25

" IpSAMBIX, CHMMETPUHA
MHOT'OrpaHHUKOB

[lepnenquKysipHBIE IPSMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
NEPIEHIUKYIISIPAX
[lepnenquKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS [IIUH B
MHOI'OTPaHHUKAX

[ToBTOpenue: onaau
MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JUIS
Ionaaen, cooopakxeHus
noxoous

https://m.edso0.ru/9392d44f

https://m.edsoo.ru/6e7bf7cl

https://m.edso0.ru/9baad726

26

27

28

[ToBTOpEHME: TUIOIIAAM
MHOTOYTOJEHUKOB, ()OPMYJIBI JISI
iomaaen, cooopaxeHus
mooous

[ToBTOpEeHMe: MmIomaaH
MHOTOYTOJLHUKOB, ()OPMYJIBI JISI
iomnaaen, cooopaxeHus
nmoxoous

IImomann ceuenuii
MHOTOTPaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEeHUsI MOA00MS

https://m.edsoo.ru/d633eedb

https://m.edsoo.ru/fc911a8e

https://m.edsoo.ru/d81cea87

29

30

[Imomanu ceuenunii
MHOTOTPaHHUKOB: TUIOIIAU
MIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOI00US
KonTponbhas padota
"[loBTOpEHMNE: MHOTOIPaHHUKH,
CEYEHHUsI MHOTOTPaHHHUKOB"

https://m.edso0.ru/83b98d39

https://m.edso0.ru/d2658ebd



https://m.edsoo.ru/9392d44f
https://m.edsoo.ru/6e7bf7c1
https://m.edsoo.ru/9baad726
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31

O0BéM Teita. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienune/ia

https://m.edso0.ru/826e23fb

32

3amaun 06 yaBoeHUU Kyda, 0
KBaJIpaType Ky0a; O TPHCEKITUN
yria

https://m.edsoo0.ru/522e867¢e

33

34

CrepeoMeTpHUYECCKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napasuiesieune1a

[IpuknanHble 3a1a4u, CBSI3aHHbIE
C BBIUHCIIEHUEM 00BEMaA
IPSIMOYTOJIBHOT'O
napaiesienumnena

https://m.edso0.ru/2667e6de

https://m.edso0.ru/41398a71

35

36

OO0BbEM IpsIMOI TPU3MBI

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BHIYUCIICHUEM
00BEMOB MPSMON TPU3MBI

https://m.edsoo.ru/ala4d466b

https://m.edsoo.ru/1ee258f4

37

38

[TpuknaaHble 3a1a4u, CBSI3aHHbIE
¢ 00bEMOM IPSIMOM TPU3MBI

Boruncnenme o6b€MOB Tel ¢
ITOMOUIBIO ONPEAEIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
TIPU3MBI

https://m.edsoo.ru/5b64ebdb

https://m.edsoo.ru/ca7dbf2d

39

Brruncinenue 006EMOB TeN C
TIOMOIIBIO OMTPEEIIEHHOTO
unTerpana. O6bEM MUPaMHU/IbI

https://m.edsoo.ru/c4e2e5c6

40

dopmyna 06bEMa MUPaAMUIBL.
OTtHomIeHNEe 00HEMOB TUPAMHUT C
O0IIKM YTTIOM

https://m.edso0.ru/91672d2f



https://m.edsoo.ru/826e23fb
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https://m.edsoo.ru/2667e6de
https://m.edsoo.ru/41398a71
https://m.edsoo.ru/a1a4466b
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41

dopmyina 00bEMA TUPAMUJIBL.
OTtHolteHNEe 00BEMOB TUPAMU] C
00IIUM yTIIOM

https://m.edsoo.ru/5bcdeb66

42

CrepeoMeTpHUYSCKUE 3aJ1auH,
CBSI3aHHBIE C O0BEMAMU
HAKJIOHHOH TMPU3MBI

https://m.edsoo.ru/cfbc984c

43

CrepeoMeTpHUYSCKUE 3a]1auH,
CBSI3aHHBIE C O0BEMAMHU
A PAMHIBI

https://m.edso0.ru/95db2799

44

[TpukIagHbIE 3a0aUH 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKJIOHHOM ITPU3MBI

https://m.edsoo.ru/55d4f1b7

45

[TpuKkIagHbIE 3a0a9H 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM MTUPAMHU/TBI

https://m.edso0.ru/9d64515e

46

47

[Ipumenenne oOBEMOB.
Beruucnenue pacctostHus 10
IUIOCKOCTH

Kontponbnas padota "O0bEM
MHOIOrpaHHuKa"

https://m.edso0.ru/4e19ecb6

https://m.edsoo.ru/db67181c

48

Hunuaapudeckas MOBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
MMOBEPXHOCTHU

https://m.edsoo.ru/278d4dfd

49

Hunuuap. [psamoit kpyroson
nuuHAp. [Inomane noBepxHOCTH
LWIMHpa

https://m.edso0.ru/f83ee683

50

Konnueckasi moBepXHOCTb,
oOpa3zyromne KOHHIeCKOU
nosepxHocTu. Konyc

https://m.edsoo.ru/bcdfefab

o1

CedeHue KOHyca MIOCKOCTHIO,
MapauIeNbHOM MIJIOCKOCTH
OCHOBaHUs

https://m.edsoo.ru/2e5a1f29
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52

VYceuéHHbIN KOHYC.
N300pakeHre KOHYCOB U
yCeuEHHBIX KOHYCOB

https://m.edsoo.ru/475fea2c

53

54

[Tnomane 60KOBOI MOBEPXHOCTH
U IIOJIHOM ITIOBEPXHOCTU KOHYyCa
[Tnomans 60KOBOH MOBEPXHOCTH
Y TIOJTHOM TTOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/9ac1444e

https://m.edso0.ru/1325f3dd

55

56

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHUE,
MIOCTPOCHUEM CEUECHUN
LIWINHpA, KOHYyCa
CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
IMOCTPOEHUEM CEUECHU I
WIMH]IPA, KOHYyCa

https://m.edso0.ru/76844cf2

https://m.edsoo.ru/c3a8bde9

57

HpI/IKJ'IaIlHI)IG 3aJa4u, CBA3aHHBIC
C NUJINHAPOM

https://m.edsoo.ru/d2del3ca

58
59

[Ipuknagsele 3a1auun, CBI3aHHBIE
C UWJIMHIIPOM

Cdepa u map

https://m.edso0.ru/3897dad5

https://m.edsoo.ru/fb7912b1

60

61

Ilepeceuenue cepsl 1 mapa ¢
II0CKOCThI0. Kacanue mapa u
cdepbl MIOCKOCThIO. Bua n
n300paxeHue mapa

[Mepecedenue cheps U mapa ¢
iockocThlo. Kacanue mapa u
cdepsl IIOCKOCThI0. Bua n
n300pakeHue mapa

https://m.edsoo.ru/c1475e77

https://m.edsoo.ru/af4a7147

62

VYpasuenue chepsr. [Lnomanp
cdepsl u e€ yactei

https://m.edso0.ru/2474b359

63

Cummerpus chepsl u mapa

https://m.edsoo.ru/c23ec878
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64

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEPOit U IapoM,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

https://m.edsoo.ru/df97bd97

65

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
CBsI3aHHBIE CO CEPOi U MIapoM,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

https://m.edsoo.ru/d324ea75

66

67

[IpuknanHble 3an1a4u, CBSI3aHHBIC
co cthepoii U mapom
IToBTOpEHME: OKPYHKHOCTH HA
IJIOCKOCTH, BBIYMCIIEHUS B
OKPY’KHOCTH, CTaHJJapTHBIE
Mog00us

https://m.edso0.ru/95a815fb

https://m.edsoo.ru/67dda7ee

68

69

70

Paznuunsie KOM6I/IHaI_[I/II/I TCII
BpalcHusA 1 MHOTOTPaHHUKOB

3amauu o Teme "Tena u
MTOBEPXHOCTHU BpareHus"
3agaun o reme "Tena u
MMOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/447414f7

https://m.edsoo.ru/7f99de3a

https://m.edso0.ru/a97b28ca

71

72

Konrtponbnas padora "Tena u
ITIOBEPXHOCTH BpanieHus"
O6vem mumaapa. Teopema 00
00bEME TPSMOTO LMIIMHAPA

https://m.edso0.ru/e8a547f6

https://m.edso0.ru/961d78a8

73

Brruncinenue 006EMOB TeN C
TIOMOIIBIO OMTPEECIIEHHOTO
unTerpana. O6bpéM KoHyca

https://m.edsoo.ru/8cf5adc?

74

ITmomany OOKOBOU U IOJIHOH
MMOBEPXHOCTH KOHYCa

https://m.edso0.ru/172d4f55
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75

CrepeomeTpHuyuecKue 3a1a4H,
CBSI3aHHBIE C BEIYUCIIEHHEM
00BEMOB IUIIMHPA, KOHYCA

https://m.edsoo.ru/29beaf77

76

[Ipuknannele 3a1a4u MO TEME
"O0BEMBI U TLTOIATT
MOBEpXHOCTEH TeN"

https://m.edso0.ru/88d75145

77

O0BEM mapa u IapoBoOro
cekropa. Teopema 00 00bEMeE
mapa. [Inomans chepsr.
CrepeomeTpuuecKkue 3a1auH,
CBSI3aHHBIC C BBIUMCIICHUEM
00BEMOB 11apa, MapoOBOTO
CErMEHTa U IapOBOTr0 CEKTOPA

https://m.edsoo0.ru/e5667d27

78

79

80

81

[IpukiaaHbIe 3a1a49H 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM I11apa ¥ IIIOMIABI0
chepnl. COOTHOMICHUS MEXTY
TUTOIIAISIMH TTOBEPXHOCTEH U
00BEMaMHU MOTOOHBIX TEN

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenne o0béMa npu
nonobun. CtepeoMeTpuuecKre
3aJ1a4d, CBI3aHHEIE C
BBIUHCIICHHEM 00BEMOB TEI U
TJTONIAJEH TOBEPXHOCTEN

Kontponbnas padota "[1nomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX
Ten"

JIBM>KeHUs MPOCTPAHCTBA.
OtoOpakenusi. J|BukeHus: u
paBeHcTBO (huryp. O6mme
CBOKCTBA JBUKECHUI

https://m.edsoo.ru/5efcff8e

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

https://m.edsoo0.ru/91c864f2

https://m.edso0.ru/e8d891e8
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82

Bupl n1BukeHnil: napauiebHbII
MepPEeHOC, LIEHTpaIbHas
CUMMETpHS, 3epKaIbHAS
CUMMETPHUS1, TOBOPOT BOKPYT
MPAMOi1

https://m.edsoo.ru/75255d4b

83

84

[IpeobpazoBanms moxoowus.
[Ipsimast u chepa Diinepa
I'eomeTpuueckue 3amaun Ha
MIPUMEHCHHE JIBHKCHHS

https://m.edso0.ru/d168c275

https://m.edsoo.ru/1daa4342

85

86

KontponbHas padota "BekTopsl B
npocrpaHcree”

Oo6o6mraromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuun 10—11 kmaccos,
cucTeMaTHU3alus 3HaHHUH:
"[lapanienbHOCTh NPSAMBIX U
MJIOCKOCTEH B mpocTpaHCcTBE"

https://m.edsoo.ru/daeb232d

https://m.edso0.ru/ff53f867

87

88

89

O6o06matomiee nosropenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10—-11 xaccos,
cucTeMaTHU3alus 3HaHUM:
"BexTops! B mpocTpaHcTee”

O6o061matomee nopropenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10—-11 kmaccos,
cucTeMaTHU3alus 3HAaHHUHA:
"Bekrops! B mpocTpaHcTBe"

O6o061matomee nopropenue 11
MOHATHIA U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucremarusanus 3HaHui: "O0beM
MHOTOIpaHHUKa"

https://m.edso0.ru/89b29e3d

https://m.edsoo0.ru/71e78941

https://m.edsoo.ru/25f8ecf8
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90

O6o6maromee mosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucremaru3anus 3HaHui: "O0beM
MHOTOIpaHHUKa"

https://m.edso0.ru/68371e98

91

92

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reomerpun 10—11 kmaccos,
cUucTeMaTu3alus 3HaHH:
"[Lnomiaay MoBepXHOCTU U
00BEMBI KPYTJIBIX TE"

O6o6mraromee nmosTopenue 11
MOHATUI U METO/IOB Kypca
reomerpuun 10—11 kimaccos,
cucTeMaTHU3alus 3HaHUM:
"[Mnomany MOBEpXHOCTH U
00BEMBI KPYTJIBIX Te"

https://m.edso0.ru/81595c6b

https://m.edso0.ru/6d737c4c

93
94

Wrorosas koHTpoJibHas paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edso0.ru/5752266a

https://m.edsoo.ru/52cc9dal

95

[ToBTOpenue, 0600IIEHNE U
CUCTEeMaTH3aIusl 3HAaHUH

https://m.edsoo.ru/ba2b4522

96

Hcropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/7fd69e7c

97

Hcropus pasButus
CTEPEOMETPUHU KaK HaAyKU U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edso0.ru/2867b89c

98

Hcropus pasButus
CTEpPEOMETPHUH KaK HAYKH U €€

https://m.edso0.ru/43115873
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POJIb B pa3BUTHUH COBPEMEHHBIX
WHXXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUN

99

Uctopust pazsutus
CTEPEOMETPUU KAK HAYKU U €€
pOJIb B PA3BUTUHM COBPEMEHHBIX
WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/4ccl117b3

100

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKU U €€
pOJb B Pa3BUTUH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edso0.ru/28dd339¢e
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Hcropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/7df6b243
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Hcropus pazsutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B PA3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
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102

https://m.edso0.ru/6ede9762



https://m.edsoo.ru/4cc117b3
https://m.edsoo.ru/28dd339e
https://m.edsoo.ru/7df6b243
https://m.edsoo.ru/6ede9762

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOI ITPOI'PAMMBI

10 KJIACC
Kon .
TS TR IIpoBepsiemble NpeIMETHBIE Pe3yILTATbI 0CBOCHHS OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
79 [TpuMeHATh aKCHOMBI CTEPEOMETPHH U CICICTBHS M3 HUX MPH PEIICHUH
reOMEeTPUUECKUX 3a]a4
73 OnepupoBaTtb NOHATUAMU: NapajlIe/bHOCT, 1 HEPEHUKYIAPHOCTS
NPSMBIX U IJIOCKOCTEH
74 KnaccugumupoBars B3auMHOE pacIioyioKEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE
OnepupoBaTh MOHATHUAMH: JABYTPAHHBIM YTroJI, TpPaHHU JIBYTPAHHOTO yIJa,
7.5 peOpo ABYIpaHHOIO yIiia, JUHEWHBINH yroil ABYIrpaHHOTO yria, rpagycHast
Mepa IBYTPaHHOTO yria
76 OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHK, BI)IHyKJII)If/'IU U HEBBITYKIIBINA
MHOT'OI'PaHHHK, 3JIEMEHThl MHOTOTPAHHUKA, PaBIJIBHBIH MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHBIE BHJ/IbI MHOTOTPaHHUKOB (MMpamMuja, Npu3Ma,
IPSIMOYTOJIBHBIN Mapajuiesenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpAaHHHMKH, BBIOMpasi ~OCHOBaHUS  JUIS
78 Kkinaccuukanuy  (BBIMYKJIbIE W HEBBINYKJIble  MHOTOI'DAaHHHKH,
NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE ©  HAKJIOHHBIE TPU3MBI,
napauJiesIenue bl)
79 OnepupoBaThb MOHATHSMMU: ceKyIas IUIOCKOCTB, CeueHue
MHOTOTPaHHHKOB
710 OOBACHATH  NPUHLMIBI  TOCTPOEHHUS  CEYEHUH  MHOTOTPAHHHUKOB,
UCTIONB3YSl METOJI CIIECIOB
CTpouTh CeYEeHHST MHOTOTPAaHHHKOB METOAOM CIIEIOB, BBITIOJIHSTH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX QUTYP:
BU/J] CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaXOXJIEHHE T€OMETPUYECKUX BEJMUYMH MO 0Opa3nam
WIA aJrOpUTMaM, NPUMEHSS U3BECTHHIC AHAJUTUYECKHE METOJbl IpH
7.12 pEelICHHH CTAaHIAPTHBIX MaTeMaTHYECKMX 3aJady Ha BBIUYUCIICHUE
pacCTOAHUN MEXIy JABYMSI TOYKAaMH, OT TOYKU 1O MPSMOH, OT TOUKHJIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TPSMBIMU
Pemrate 3aaun Ha HaxXOXJIEHHE TEOMETPUIECKUX BEJMUYMH MO 0Opa3nam
WIA aJrOpUTMaM, NPUMEHSST U3BECTHHIC AHAJUTUYECKHE METOJbl IpH
7.13 pEIICHNH CTaHAAapPTHBIX MaTeMaTHYeCKHWX 3ajad Ha BBIUYUCIICHHE YTJIOB
MEX/y CKPEIIMBAIOMIMMUCS TPSAMBIMU, MEXIY MPSIMOH M IIOCKOCTHIO,
MEXy TUIOCKOCTSIMH, IBYTPaHHBIX YTIIOB
Bbraucnate 00BEMBI M IUIOMIAAM TTOBEPXHOCTEH MHOTOTPaHHHKOB
714 (mpu3ma, nupamMua) ¢ MpUMEHEeHueM (OpPMYJI, BEIYUCIATH COOTHOIICHUS

MEXIY ILTOIIAISIMHA MMOBEPXHOCTEH, 00BEMamMu MOA00OHBIX
MHOTOTPaHHUKOB




OnepupoBaTh MOHATUSMHU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OChb U

715 IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (UTYPHI
W3Bnekatpb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATh WH(POPMALUIO O
7.16 MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax
[TpumeHsTH TeoMeTpuUecKkrue (aKThl ISl PEHICHUS CTEPEOMETPHUCCKUX
7.17 3aja4, MPEANoJaralolliuX HECKOJIbKO IIAaroB pPEIICHUs, €CIH YCIOBHUS
NPUMEHEHHS 33J]aHbl B IBHOH opme
718 [IpuMmensaTh mnpocTellne MpOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPHUUECKHX 3a]1a
719 [TpuBOIUTH MpUMEPHI MaTEMaTHYECKHX 3aKOHOMEpPHOCTEW B MPUPOJE U
KU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsITh MOTy4YeHHbIC 3HAHUS HA MTPAKTUKE: aHATU3UPOBATh pealibHbIC
CUTYaIlMH ¥ IPUMEHSTH H3y4YCHHBIC TIOHSATHS B POLIECCE TIOMCKA PEIICHHS
MaTeMaTH4ecku  CcHOpPMYIHPOBAaHHOW  MPOOJIEMBbI,  MOIEIUPOBATH
7.20 peanbHblE CUTYallMd HA SI3bIKE T€OMETPHHU, WCCIEAOBATh NMOCTPOCHHBIC
MO/JIEJIH C UCTIOJIb30BAaHUEM M€OMETPUUYECKUX MTOHATUI U TEOPEM, arlrapara
anreOpbl, pemarbh NPaKTHYECKUE 3aJaud, CBS3aHHBIE C HAXO0XICHUEM
TreOMETPUUYECKUX BEIUYUH
11 KJIACC
Kon >
T T IIpoBepsiemble NpeIMETHBIE Pe3y.ILTATEI 0CBOCHHS 0CHOBHOI
00pa3oBaTeILHON NPOrPaMMBbI CpeIHEero 001ero od0pasoBaHusi
pe3yjabTara
6 ['eomeTpus
OnepupoBaTh MOHITUSMH: IHJIHHIPUYECKAs TOBEPXHOCTH, 00pa3yromine
6.1 WINHAPUYECKOW TMOBEPXHOCTH, LMIMHJIpP, KOHUYECKAas IOBEPXHOCTb,
oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3HaBaTh Tena BpauieHus (IMIIMHAP, KOHYC, cepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTYYSHHsI TEJI BPALLICHUS
6.4 KnaccugunupoBaTs B3auMHO€E pacnojokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSMH: IIAPOBOH CErMEHT, OCHOBAaHHE CETMEHTA,
6.5 BBICOTAa CErMEHTa, LIapOBOM CIIOM, OCHOBaHME IIAPOBOIO CIIOSI, BHICOTA
IapOBOTO CJIOSI, MAPOBOU CEKTOP
6.6 Bbraucnate 00bEMBI M IUIOMIAAM TOBEPXHOCTEH TeN BpalleHHS,
' reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyIT
OnepupoBaTh MOHSATHUSMH: MHOTOTPAHHUK, BIIMCAaHHBIM B chepy u
6.7 OTMMCAHHBIN 0KOJIO0 cdepsl, chepa, BIHCAaHHAS B MHOTOTPAHHUK WJTH TEJIO
BpallleHus
6.8 BBIUUCIIATE COOTHOIIEHUS MEXKTY IUIOMIAIMH IIOBEPXHOCTEH 1 00bEMamMU
MOJOOHBIX TEN
6.9 I/I306"pa)KaTB u3ydaeMble (UTYpbl OT PYKH U C IPUMEHEHHEM MPOCTHIX
YepTEKHBIX HHCTPYMEHTOB
BbIONTHATE  (BBIHOCHBIE) IIIOCKHE YEPTEKHM W3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (DUTYp: BHI CBEpXy, COOKY, CHU3Y; CTPOHMTH CEUEHHUS Tell

BpaIeHus




W3Bnekatb, WHTEPIPETHPOBAThL M MPeoOpa3oBbIBaTH HHGPOPMAIUIO O
6.11 NPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTypax, MPEACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpuMeHsTh reoMeTpryeckue (aKThl ISl PELICHUST CTEPEOMETPHYCCKUX
6.12 3aja4, MPEANoNarallMX HECKOJIBKO IIaroB PEIICHHs, €CIH YCIOBHA
HpUMEHEHHS 3aJIaHbI B SIBHOU (opme

6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
BBINONHATE IEHCTBUS CIIOXKEHUS BEKTOPOB, BBIYUTAHHS BEKTOPOB H
6.14 YMHOXEHHUSI BEKTOpAa Ha YHCIO, OOBSCHATh, KAKUMH CBOWCTBAMHU OHH
o0J1aaroT
6.15 [TpuMeHSTH TPaBHUIIO TApAILICIICIUITE A IPH CII0KEHUU BEKTOPOB

OnepupoBaTb NOHATHUSMU: JAEKApTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOIYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJa MEXAY BEKTOpAaMH, CKAJIPHOE IPOU3BEACHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPHI

6.16

Haxonute cymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpPA Ha YHCIIO, YroOJl
6.17 MEXIy BEKTOpPaMH, CKAIIPHOE IIPOU3BEIAECHUE, PACKIAABIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18 38.,HaBaTB IIJIOCKOCTh YPABHCHHUECM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

Pemars HpOCTCfII.HH@ TCOMCTPHUUCCKUC 3ala4M HA IIPUMCHCHHUEC BCKTOPHO-
KOOpAWHATHOI'O METOAa

6.19

Pemrate 3amaum Ha JOKA3aTEIILCTBO MATEMATUYECKUX OTHOIICHHN H
HaX0XIACHUC I'COMCTPHUUCCKUX BCIWYHUH II0 06pa3uaM Wi aJiropurMam,

6.20 IIPUMEHSAST ~ W3BECTHBIE  METOABI NPH  PEIICHHH  CTaHAAPTHBIX
MaTeMaTU4YeCKUX 3a1a4

6.21 IIpuMeHATh mpocTEWIINEe NPOrpaMMHBIE CpPEACTBA W DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22 IIpuBOAUTE MpPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEU B IIPUPOAE U

JKHU3HHU, paCliO3HABATh POSABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IprMeHsATh MOyYEHHBIEC 3HAHHS Ha MPAKTUKE: AaHAIM3UPOBATH PEAIbHbIE
CUTYallMU U IPUMEHSATh U3YUYEHHbIE IOHATHS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTuyecku  CHOPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH

6.23 peanbHbIE CUTYyallUM Ha S3bIKE N'€OMETPUH, HCCIEN0BATH IOCTPOCHHBIE
MOJIEJH C UCTIOJIB30BaHNEM T'€OMETPUUYECKUX MTOHSATHUI U TEOPEM, arnapara
anreOphl, pemaTh MPAKTUYECKHE 3aJadd, CBSI3aHHBIE C HaXOXICHHEM
r€OMETPUYECKUX BEITMYMH

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
7 I'eomeTpust

OCHOBHBIC IIOHSTHUS CTCPCOMCTPHUHU. Tqua, npsamasd, INIOCKOCTb, MPOCTPAHCTBO.

7.1 | Tlonstue 00 akCHOMATUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUH
U CJIIEJCTBUS U3 HUX
79 B3auMHOe  pacronokeHHMe  NpsMBIX B IIPOCTPAHCTBE:  IEpeceKaroIIuecs,

NapajuleJIbHbIE W CKpelluBaromuecss mpsMble. [lapajuieapHOCTH HPSIMBIX U




7.3

IJIOCKOCTEN B  MPOCTPAHCTBE: MapajUIesbHbIE MpsIMbIE B  MPOCTPAHCTBE,
MApaAJUIENBHOCTh TPEX MPAMBIX, MAPAIIEIBHOCTh MNPSIMOM M IUIOCKOCTH. YTIIBIC
COHANpABJICHHBIMA CTOPOHAaMH, YIOJ MEXKIy MpsAMBIMH B IPOCTPAHCTBE.
[TapannenpbHOCTh MJIOCKOCTEN: NapajlielIbHbIE MIJIOCKOCTH, CBOMCTBA NapasuIeIbHbIX
wiockocteil. [Ipocreiimme nmpocTpaHcTBeHHbIE (UTYPBl Ha IJIOCKOCTH: TETpadJip,
KyO, apajuieJienuIea, HOCTPOEHNUE CEUEHU I

[lepneHAUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: IEPIEHIUKYISIPDHBIC IpsMbIE B
IIPOCTPAHCTBE, IPSIMBbIE NTApAJUICIbHBIC U NEPIICHINKYJIIPHBIE K IITIOCKOCTH, IPU3HAK
NEPIEHIUKYISIPHOCTH IIPSIMOM U IVIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHANKYIIIPHON
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXAY NPSAMOM U INIOCKOCTBIO, IBYTPAHHBII
yTOJ1, IMAHEWHBIN YroJl JBYTPaHHOrO yriia. [IeprieHIuKyisip 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT IPSMOM /10 INIOCKOCTH, IPOEKIHsI GUTYphl HA
IIJIOCKOCTB. [IepreHIMKyYIApHOCTD IIJIOCKOCTEMN: PU3HAK NEPIECHANKYIIAPHOCTH IBYX
miockocTeil. Teopema 0 TpEX neprneHauKyIsIpax

7.4

IlonsiTiE MHOrOrpaHHHMKa, OCHOBHBIC 3JIEMEHTHl MHOIOIDAHHUKA, BBIIYKIbIE H
HEBBIMYKJIbIE MHOTIOIPAaHHUKH, pa3BEPTKAa MHororpaHHuka. [Ipusma: n-yrosnbHas
IpU3Ma, TPaHU U OCHOBAHMS IPHU3MBI, NpsMas M HAKJIOHHAs MPU3MBbI, OOKOBas U
II0JIHAs IOBEPXHOCTH Npu3Mbl. [lapamienenunen, npsMoyroiabHbIN Mapajiesenume]
u ero coiictea. [Iupamunaa: N-yrospHas nupaMuja, TpaHd U OCHOBAHHUE NMUPaMUBbI,
OOKOBasi M IMOJIHAS MMOBEPXHOCTh IMHPAMH[BI, IPABUIbHAS U YCEUEHHAS NMHUPAMHUIA.
OnemMeHTbl NpuU3Mbl W nUpaMuibl. [IpaBWiIbHBIE MHOTOTPAHHHMKH: IIOHATHE
MPaBWIbHOIO MHOTOTpaHHMKA, IpaBUiIbHAs NpU3Ma M IpaBUiIbHAs NHpaMuia,
IpaBUJIbHAS TPEYTroJIbHAs MUpaMuJa U NpaBUIbHBIM TeTpasap, kyO. [IpencraBnenue
O IPaBWIbHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJAEKa’ap M ukocadapyrue CeueHus
IIPU3MBI U TUPAMHUBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJeMEeHThI CUMMCTpPUU B nmupaMuaax, napamicjicnuicaax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

1.7

Bbruncnenue 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, AuaroHanu, yriael. Ilnomane
OOKOBOW MOBEPXHOCTH W TMOJHOW MOBEPXHOCTU NPSAMOM NPHU3MBI, IUIOMAIb
OCHOBaHUMH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU NMpsiMOM mpusMsl. [lnomans 6oxoBoi
MIOBEPXHOCTH U TOBEPXHOCTH IPaBWIBHOM NHMpaMuibl, TeOpemMa O IUIOIIAIU
yceu€HHoi nupamuabl. [lonstue 06 06béme. O6bEM MUpaMHIbl, TPU3MBI

[Tono6usle Tena B npoctpancTBe. COOTHOLIEHUS MEXKY IJIOMIAASIMU TOBEPXHOCTEH,
00bEMaMU MOI00HBIX TeT

11 KUIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
I'eomerpus

Hunuaapuyeckas MoBEpXHOCTb, 00pa3yolliye IINHIPUYECKOMN TOBEPXHOCTH, OCh
WIMHIPUYECKON TOBEepXHOCTH. LIMmuHAp: OCHOBaHUS W OOKOBas MOBEPXHOCTH,
oOpasyromas u 0Ch, TUIOIaAh OOKOBOW 1 TTOJIHOW TOBEPXHOCTH

Konnueckasi moOBEepXHOCTh, OOpa3yroIIMe KOHMYECKOW TIOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOHM ToBepXHOCTU. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
1 OCb, TUTOIIA/1b OOKOBOM ¥ TTOJTHOM MTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromne
1 BBICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh




6.3

Cdepa u map: ueHTp, paanyc, JHaMeTp, TUIOMIAAb MOBEPXHOCTH cdephl. BzanmHoe
pacnosioxkeHre chepbl U IUIOCKOCTH, KacaTelbHasi INIOCKOCTh K cdepe, miomais

chepsl

6.4

N300paxkeHue e BpalleHus Ha III0CKOCTH. Pa3BépTka HuImHApa 1 KOHyca

6.5

6.6

6.7

KomOuHanmu Ten BpalieHWss W MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONMUCAHHBIN
okoJio chepsl, chepa, BliMcaHHAs B MHOTOTPAHHHK, UITU TEJIO BPAIICHUS

[Tonstre 06 06vEme. OcHOBHBIC CBOWCTBa 00BEMOB Ten. Teopema 00 00BEMe
NPSIMOYTOJIBHOTO TapajUieNienunena M cieActBus u3 He€. OO0bEM NMIMHIPA,
koHyca. O0BEM m1apa u mIomas chepbl

[TogoOubie Tema B mpoctpaHcTBe. COOTHOUIEHUS MEXAY  IUIOLIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX TEIT

6.8

Ceuenus nwiMHIpa (MapauieibHO W NEPHEHAMKYJISIPHO OCH), CEYCHHUsS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CeUeHHUs 1apa

6.9

6.10

BexkTop Ha 1mockocT M B mpocTpaHcTBe. CII0KEHHE M BBIYMTAHME BEKTOPOB.
YMHOkEHNE BEKTOpa Ha 4ucio. Pas3noxkenue BeKTopa no TpéM HEKOMIUIaHAPHBIM
BekTopaMm. IIpaBuwio mapamnenenunena. Pemenuwe 3amad, CBA3aHHBIX €
IIPUMEHEHHEM IIPAaBUJI ACUCTBUI C BEKTOPaAMU

[IpsimoyronbpHas cucteMa KoopAMHAT B TmpocTtpaHcTBe. KoopawHaThl BekTOpA.
[Ipocreiiine 3amaur B KOOpAMHATAX. YTroil MexAy Bekropamu. CkanspHoe
MIPOU3BE/ICHUE BEKTOPOB. BhIUuMcIeHUE YIIIOB MEXKIY MPSMBIMU U IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBII METOJI ITPU PELICHUN T€OMETPUUYECKUX 3a/1a4

ITPOBEPAEMBIE HA EI'D 110 MATEMATHKE TPEBOBAHMUSI K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOMN IMPOT'PAMMBI CPEJTHEI'O

OBILIEI'O OBPA30BAHUSA
Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yIbTaTaM OCBOEHHUS
NpOBepPsIeMOro OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeHero o01ero
TpeOOBaHUS o0pa3oBaHus

Bnanenne MeronamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHHE (OpPMYIUPOBATH M ONEPUPOBATH IMOHATHSAMH: ONpEIEIICHUE,
aKCHOMa, Teopema, CIEICTBHE, CBOMCTBO, IPHU3HAK, JI0KAa3aTeIbCTBO,
paBHOCUJIbHBIE (DOPMYJIUPOBKHU; IPUMEHATh UX; YMEHHE (DOPMYIUPOBAThH
00paTHOE W MPOTUBOMNOJIOKHOE YTBEPXKJIEHHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIB30BATH METOJ MaTEeMaTUYECKOM WHIYKLHH;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXACHHMsS TIIpU PpEUICHMM 3aj]ad,
OLICHUBATh  JIOTUYECKYIO  IPABHIBHOCTb  PACCYXACHUM; yMEHHE
OIIEPUPOBATH MOHATUAMHU: MHOXKECTBO, ITOJAMHOKECTBO, OIEpalud Hal
MHOXECTBAMH; YMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar AJis ONMCAHUS PEAJIBHBIX MTPOLIECCOB U SIBJIEHUI U NIPU PELICHUH
3aja4, B TOM 4HCI€ M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OIepHpOBaTh MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU
crioco0amu; UCIOJIb30BaTh Ipadbl IPU PELICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATYPAIbHOE YHUCIO, LIEJI0€ YHCIIO,
CTEMEeHb C IETBIM MOKa3aTeeM, KOPEHb HAaTYypaIbHOW CTENEHHU, CTETICHb
C palMOHAJIBHBIM  [OKa3aTeleM, CTeNeHb C JACHUCTBUTEIbHBIM
nokasareiemM, Jjorapum duciaa, CHHYC, KOCHHYC W  TaHIEHC
MPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOJYJIO, PallMOHAIBHOE YHCIIO,




UppAlMOHAILHOE  YHWCJIO,  MHOXECTBA  HATYPAJIbHBIX,  IENBIX,
palMOHANBHBIX, JCHUCTBUTENBHBIX YHCENI, YMEHHE HCIOJb30BaTh
MPU3HAKU JIETMMOCTH, HAMMEHBIITNN OOIIMN NETUTEh U HaUMCHbIIIEE
ob1iiee kpaTHoe, aliroput™ EBKiIMia npu pellieHnn 3aj1a4; 3HAKOMCTBO C
Pa3IMYHBIMH ~ TO3WIUOHHBIMH  CHCTEMaMM  CUHCICHHUS, yMCHHE
BBHITIOJHATh BBIUMCIICHHE 3HAYCHUH W MPEeoOpa3oBaHUsl BBIPAKEHUHU CO
CTENeHsAMH M Jorapudmamu, Mnpeodpa3oBaHus JAPOOHO-pAIMOHATBHBIX
BBIPOKECHHM; yMEHHE ONEPUPOBATH TMOHATUSIMH: MOCIIEI0BATEIHLHOCTD,
apudMeTHIecKasi Iporpeccusi, reOMEeTpUUIEcKasi Iporpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX (GOPMYIT,
YMEHHUE OINEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKas, TPUTOHOMETpUYEeCKas U
anreOpanyeckas); yMEThb HPOU3BOAUTH apu(pMETHUYECKHE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPUBOJUTH TPUMEPHI  HCIIOJIH30BAHUSA
KOMIUIEKCHBIX YMCEN; ONEPUPOBATh MOHATUAMU: MaTpuia 2x2 u 3x3,
OTPEICTUTENH MATPUILIBI, TEOMETPUUECKUN CMBICI OMPEACIIUTEIS

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAlVOHAIIBHBIC, WPpalWMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘{eCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPUPOBATH
HOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUSA MATEMATUUYCCKHX
3aaa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayYKH U peaJ'IBHOI\/’I KHN3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HanOoJbIllee U HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXYTKE, HeTpepbIBHAs (DYHKIIKS, aCUMITOTHI rpaduka
¢byHKLUY, TIepBas U BTOpas NPOU3BOJHAs (PYHKIMH, T€OMETPUUECKUI U
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, OINpeAeIEHHBIN
MHTETpajl; YMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMITO3UIIUHN (PYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GYHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHbBIX (DYHKUIHUA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJBIINE W HAaUMEHbIINE 3HAYeHUS (QYHKIHUI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H
bU3HYeCKUX 3aa4ax; HaXOJUTh TIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO
MHTETpaa; NMPUBOAUTH MPUMEPHl MATEMAaTUYECKOTO MOJEIUPOBAHMS C
OMOMUIbI0 AU PepeHInaNnbHbIX YpaBHEHUN

YMeHue omnepupoBaTh HOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GbyHKIMA, KoMno3uuus (GYHKIUH, JTuHEeHass (QyHKUMs, KBaapaTHuHas
byHKLus, paroHaibHast byHKLu, CTENIeHHAast byHKLUS,
TPUTOHOMETPUUYECKHE  (YHKLUH, OOpaTHblE TPUTOHOMETPHUYECKUE




GyHKIMM, TIOKazaTelbHas | JjorapudmMudeckas (QyHKIUH; yMEHUE
CTPOUTH TpapUKH W3YyYEHHBIX (YHKIMH, BBIIOIHATH MPEOOpa3OBaHUA
rpaguKoB (pyHKIHUH, HCIOIB30BATh I'PaAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBHCHUMOCTEN, IpU pELIEHUH 3a7ad U3 JPYTUX y4eOHBIX MPEAMETOB U
3aJjay U3 peaslbHOM JKM3HU; BBIPAXaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BAaTh CBOMCTBA U IpaduKu (DYHKIMHA IS pereHHs
YpaBHEHMH, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxarb Ha
KOOPJHMHATHOM IUNIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHH, HEPABEHCTB
U UX CHUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHUCIIE HA
IPOIICHTHI, JI0JIM M YacTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJOT'H, 3aJ1a4i U3 00JIaCTH YNpaBJICHUS JIUYHBIMH U CEMEHHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAKEHUS, YPAaBHEHHs, HEPAaBEHCTBA M HUX
CUCTEMBI 0 YCIIOBHIO 3aJayH, MCCIENOBAaTh IIOJYYCHHOE DPEILICHUE U
OLICHMBATh IIPaBJONOJO0OHOCTh PE3yJIbTAaTOB; YMEHHE MOJEIUPOBATH
pealbHBIE CUTyallud Ha A3BIKC MATEMAaTUKH; COCTABIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl 110 YCJIOBHIO 33J]1a4H,
UCCIIEN0BATh IIOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3YyIbTAT

YMeHne onepupoBath NOHITHUSAMU: Cpe/iHee apuPMeTHIecKoe, MEUaHa,
HanOoJIbIIIee M HAMMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHs, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, HHTEPIIPETUPOBATH
nH(pOpMalIKIO, IPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmmax, rpagukax,
OTpaXkarollyl0 CBOMCTBA PEAIbHBIX MPOLECCOB U SIBIICHUI; TPEACTABIIATh
uHpOpMaIMI0 ¢ TIOMOIIBI0 TaONWII W JAWarpaMM; HCCIIEeIOBaTh
CTATUCTUYECKUE JIAHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaPUUECKUX
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpadUIECKH UCCIIEOBATh COBMECTHBIE
HAOJNIOZICHUSI C TIOMOIIBIO JHUarpaMM pacCEeMBaHHUS U JIMHEHHOU
perpeccuu

YMeHue onepupoBaTh IOHATHSAMM: CIYYaWHBIA OIBIT W CIy4aliHOE
COOBITHE, BEPOSTHOCTh CIY4YaHOTO COOBITHS; YMEHHUE BBIUUCIATH
BEPOATHOCTh C HCIIOJIb30BaHUEM TpaUUecKUX METO/OB; MPUMEHSThH
(GOpMyYIIBI CIIOXKEHHUST U YMHOXEHHUS BEPOSTHOCTEH, (OpMYITy TOITHOU
BepoATHOCTH, (hopmyny bepHymiu, koMOMHATOpHBIE GaKThI U (HOPMYITBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHH; YMEHHE ONEpPUpPOBATH
MOHATUSIMU: Cly4ailHasg BEJIMYMHA, pACIPENCIICHUE BEPOSITHOCTEN,
MaTeMaTUYECKOE OKHMIAHUE, OUCIEPCHUs] M CTAHJAPTHOE OTKJIOHECHHE
CIy4yallHOW BENWYWHBI, (QYHKIUH PACTIPENCTICHUS W  IUIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTEJIbHOIO M HOPMAJIBHOIO PACHPEACIICHUM;
YMEHHE HCIIOIb30BATh CBOWCTBA M3YYEHHBIX pACHpPEACICHUN s
pelleHus 3a7a4; 3HAaKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIUX YHCET,
METO/bl BBIOOPOYHBIX WCCIICIOBAHUN;, yMEHHE MPUBOIUTH MPUMEPHI
MPOSIBIICHUSI 3aKOHA OOJBIIMUX YHCEN B MPUPOJIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHUE ONEPUPOBATh MOHATUAMU: COYETAHUE, IEPECTAHOBKA,
YHCIIO COYETaHW, YUCIO MEepecTaHOBOK; OWHOM HploTOHA; ymeHwme
MIPUMEHATh KOMOUHATOPHBIC (DaKThI U PACCYKACHUS JJI PEIICHUS 3a71a4,
OLICHMBATh BEPOATHOCTH peanbHbIX COOBITHI; COCTaBIIATh
BEPOATHOCTHYIO MOJIEb U MHTEPIIPETUPOBATH MOJYYEHHBIA PE3YIbTAT

YMeHue omnepupoBaTh IOHATHAMH: TO4YKa, MpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIVIA, IUIOCKHM Yrod,




JBYI'PAaHHBIA yroJl, TPEXTPAHHBIM Yroj, CKPEIIMBAIOLINECA IMpPSMBIE,
[apaJUIEIbHOCTDh U MEPIEHAUKYISPHOCTh MPSAMBIX M IIJIOCKOCTEH, yroil
MEXIY MPSAMBIMHU, YroJl MEXAY HPSIMOM U IJIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JIO IJIOCKOCTH, PACCTOSIHUE MEXITY
MPSIMBIMH, PACCTOSIHUE MEXKY MNIOCKOCTSAMH; YMEHHUE UCIO0JIb30BaTh U
peleHnH 3a7a4 U3y4eHHBbIE (PaKThl U TEOPEMbI IUIAHUMETPHH; YMEHHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJENIN C IIOMOIIbI0 TI'€OMETPUUYECKUX HOHITHUH H
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMH IPAKTUYECKUE 3a]1a41
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VMeHHe ONepupoBaTh MOHATHIMU: IUIOMIAAb (UTYPhI, 00bEM (UTYPHI,
MHOTI'OI'paHHUK, HpaBI/IHLHbe/’I MHOI'OrpaHHuK, CCHCHHEC MHOI'OI'paHHHKA,
Ky0, mapajuiesienuesa, npu3Ma, nupamuaa, (Gurypa ¥ MOBEPXHOCTh
BpallleHus, UINHAP, KOHYC, map, cdepa, miomans chepsl, MIonaib
MOBEPXHOCTH IMUPAMH[bI, MPU3MbI, KOHyca, IHIUHIpa, 00bEM KyOa,
MMpAMOYT'OJIBHOT'O MapauICiICIiuncaa, MnMUupaMuibl, MPU3Mbl, OUJIHMHIApPA,
KOHYCa, IIapa, pa3BéPTKa MOBEPXHOCTH, CCUCHUS KOHYCa W IUIHHIPA,
napajuleibHble OCH WJIM OCHOBAaHHIO, CCUCHHE IlApa, IUIOCKOCTb,
Kacaromiascsi cdepsl, MUINHIPA, KOHYCa; yYMEHHE CTPOHUTH CCUCHUE
MHOTOTpaHHHKA, NW300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAIIIEHUS, UX CEYCHUS, B TOM YHCIIE C MOMOIIBIO SIEKTPOHHBIX CPEICTB;
YMEHHE IIPUMEHSTh CBONCTBA Fr€OMETPUUECKUX (UTYpP, CAMOCTOSITEILHO
(bOpMyIHPOBAThH ONMPEICICHUS U3ydaeMbIX (DUTYp, BBIABHUIATh THITOTE3bI
O CBOMWCTBax M IpHU3HAKaX reOMETPUYECKUX (PUryp, 00OCHOBBIBATh WU
ONpOBEpraTth HX; YMEHHE MPOBOJAWTH Kiaccupukaiuio (uryp 1o
Pa3jIMuYHbIM HpPHU3HAKAM, BBIIIOJHATD HGO6XOILI/IMBIG JOIIOJIHUTCIIBHBIC
MIOCTPOCHHSI

11

YMeHue onepupoBaThb MOHATUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napajIeNbHBIA TEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHe TNOAOOMs, TIOAO0OHBIE (QUIYpBl; yMEHHE
pacrio3HaBaTh paBHbBIE U MOJOOHBIE (QHUTYPHI, B TOM YHCJIE B MPHUPOJIE,
UCKYCCTBE, apXMTEKType; HCIOJIb30BATh I'€OMETPUYECKHUE OTHOILEHHS
NIPY PEIICHHUH 33]1a9; HAXOAUTh TeOMETPUIECKNE BEIMIMHEI (JJTMHA, YTOJI,
I0Iaab, 00BEM) IIPU PEIIEHUH 3a/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB U
U3 pEANbHOW KHM3HM;, yMEHHE BBIUUCISATH T€OMETPUYECKHE BETMYHHBI
(uMHa, yrois, IUIOIIAAb, OOBEM, IJIOIIAJh MOBEPXHOCTH), UCIONb3YS
U3ydeHHbIE (POPMYIIBI U METO/BI, B TOM YHUCIE: IUIONIA/b ITOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYCa, [IMIMHIpA, MJIoMmaab chepbl; 00bEM KyOa,
NPSIMOYTOJIFHOTO TTApaJIeTIeNTuIela, MUPAMHIBI, TPH3MBL, IIHHIIPA,
KOHYCa, [I1apa; yMEHHE HaXOUTh OTHOIIEHHE 00bEMOB MOI00HBIX (HUTYP
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YMeHwne orneprupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPA, CymMMa BEKTOPOB,
MPOM3BE/ICHNE BEKTOpa Ha YHCIIO, Pa3lIOKEHHUE BEKTOpa 1Mo Oas3ucy,
CKAJIIPHOE TNPOU3BEACHUE, BEKTOPHOE IMPOU3BEJIECHUE, YrOol MEXKIY
BEKTOpAaMHU; YMEHHUE HCIIOIh30BaTh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs TEeOMETPUYECKHX 3alad H 3adad APYTUx y4eOHBIX
MIPEAMETOB

VYMeHne BbIOWpATh TMOAXONAIIMNA METOJ JUIs pEIICHUs 3aadd;
MOHUMAHUE 3HAYUMOCTH MATEMaTUKHM B M3YYEHHH MPUPOIAHBIX U
OOLIECTBEHHBIX ~MPOLIECCOB M  SBJICHUN; YyMEHHME pPAaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HUCKYCCTBE, YMEHUE NPHUBOAUTH




NpUMEpPbl MATEMATHYECKUX OTKPBITUA POCCHICKOM ©  MHUPOBOH
MaTEeMaTU4YeCKON HayKu

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1 Hucna 1 BIYUCICHUS
11 Harypanbnsle u nensie yucina. [Ipu3Haky JeMMOCTH HEIbIX YUCEIl
19 Panmonanbhple uucina. OOBIKHOBEHHBIE U JECSATUYHBIE JApOOH, MPOLEHTHI,
OeCKOHEeUHbIE IEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpCHE HaTypaJbHOH cTeneHu. J{elcTBHs ¢ apupMEeTHIeCKUMU
KOPHSIMU HAaTypaJIbHOW CTENEHU
14 Crenenb ¢ nenbiM mokazateneM. CTeneHb C PpalMOHAIBHBIM IOKa3aTeeM.
CBoiicTBa cTENEHU
15 CuHyc, KOCHHYC W TaHTEHC YHWCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTAHI'€HC YMCIIOBOI'O apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHble U HATYypaIbHbIC JOrapru(MbI
JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 gucaamu. [IpuOmmkEéHHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, MPHUKHIKA U
OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI
1.8 [IpeobpazoBaHue BEIpaXKEHUI
1.9 KomiiekcHele yncna
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 [enble 1 TpoOHO-pallMOHAIbHBIE YPaBHEHUS
2.2 WppatmonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckue ypaBHEHUs
2.4 [Toka3zaTenbHble U JOrapuPMHUUECKIE YPABHEHUS
2.5 Ienbie U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKIEe HEPABEHCTBA
2.8 Tpuronomerpuieckrue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEeHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu
2.11 Martpuua cCucTeMbl IMHEWHBIX YpaBHEHUH. ONpeaennTens MaTpULbI
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoOsl 3ananus GyHkuuu. I'paduk dyHkuuu. B3anmHo oOpaTHbie
¢ynkuuu. Yétnele U Heu€THBIe GyHKUMU. [lepuoauueckue GpyHKIUH
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHMH ¢yHkuuu. Hymu QyHkmm.
39 [TpomMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. Haumbosblliee W HauMeHbIIee 3Hau€HHE
(GYHKIIMM Ha IPOMEXKYTKE
33 CrenenHass QyHKUUS C HaTypaJbHBIM M IIeNIbIM TOKa3areieM. EE cBolicTBa u
rpaduk. CoiicTBa u rpaduK KOpHs N-0i CTENEHH
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA B rpaduKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U TPaPUKH




Toukm paspeiBa. AcumnToTel rpadukoB ¢GyHKumuid. CBolicTBa (QYHKIWH,

36 HEINIPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEN0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMeTpruuecKas mporpeccu. @opmylia CI0KHBIX MIPOLEHTOB
4 Havana maremaTn4eckoro aHaiausa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BoaHbIe 2IeMEHTAPHBIX (HYHKIUN
[IpumeneHune NpPoOU3BOIHON K HCCIeNOBaHHIO (YHKIUH Ha MOHOTOHHOCTb H
4.2 IKCcTpeMyMbl. HaxoxaeHne HanboIbIIero 1 HAMMEHBIIIETO 3HAYCHHs (PYHKITMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHokecTBO, onepanuy HaJ MHOXKecTBaMu. [{uarpammel Ditepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTUCTHKA
6.1 OmnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalleHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YYEHUKA
1. Mep3maxk A.I'., Homuposckuii J[.A., Ilomskop B.M. Maremaruka. ['eomerpus
(yrmyonennsiii ypoBenb) 10 xmacc. OOO U3znarenwckuii nieHTp «BenTtana-I'pady.
Axunonepnoe o6mectBo «M3narenberBo «lIpocsenienue
2. Mep3nsak A.I'., Homuposckuii [[.A., TlomskoB B.M. Marematuka. ['eomerpus
(yrmyonennsiii ypoenb) 11 kmacc. OOO Mzpatenbckuii nentp «Bentana-I'pady.
AxkunonepHoe o6mectBo «M3narensctBo «IIpocemmenue»
METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
1. Mep3mak A.I'., Ilononckuii B.b., Pabunosuu E.M. u ap. 'eomerpus. 10 kmacc.
YrnyOnéuusiii ypoBeHb CaMOCTOSTENbHBIE U KOHTPOJIbHBIE padOThl. AKIIMOHEPHOE
obmmectBo «M3narenscTBO «IIpocBerienne
2. Mep3mak A.I'., Ilononckuii B.b., Pabunosuu E.M. u ap. 'eomerpus. 11 xmacc.
Yryonéunasiii ypoBeHbh CaMOCTOSATENbHBIC U KOHTPOJIBHBIE pa0OThI. AKITHOHEPHOE
obmiectBo «M3narenscTBo «lIpocBemienue»
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
1. bubmmoreka IOK https://m.edsoo.ru/7f415b90
2. OTtkphITHINA OaHk 3aganuii EI'D:
https://ege.fipi.ru/bank/index.php?proj=AC437B34557F88EA4115D2F374B0A07B
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