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HOACHUTEJIBHAS 3AIINCKA

I'eomerpust siBisieTcss OgHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro o0Iero
o0Opa3oBaHUs, TaK KaKk 00eCreunBacT BOSMOXHOCTh U3yUSHUS TUCIUILINH €CTECTBEHHO -HAYTHOU
HAINPaBJIICHHOCTH W TMPEAMETOB T'yMaHUTApHOTO IWKIA. [IOCKOJIBKY JIOTHYECKOE MBIIUICHUE,
dbopMupyeMoe TIpH HM3YyYCHHH OOYYAIONIUMUCS TOHSITHUHBIX OCHOB TE€OMETPUHU, IIPH
JIOKAa3aTeIbCTBE TEOPEM M TOCTPOCHHM IENOYKH JIOTHUECKUX YTBEPXKIACHHNW TPH PEIICHUU
TEOMETPUYCCKHAX 3aJla4, YMEHHE BBIJIBUTaTh M OIPOBEPraTh THUIOTE3bl HEMOCPEACTBCHHO
WCIIOJIL3YIOTCSl TIPH PEIICHUH 33Ja4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH (PU3UICCKUX
3azad.

Ienb ocBoeHms mporpaMMbl yaeOHOTO Kypca «['eomeTpus» Ha yriryOJEHHOM YpOBHE —
pPa3BUTHE WHIUBUIYATBHBIX CIHOCOOHOCTEH OOYYAIOIMIUXCS TPH W3YUYEHUU TEOMETPUHU dYepes
oOecrieueHre BO3MOKHOCTH MPUOOPETEHHS M UCTIOJIb30BaHUS 00JIee TITyOOKHX T€OMETPHUICCKHIX
3HAHMA W JCHCTBUH, CHENH(PUYHBIX TEOMETPUH, W HEOOXOJWMBIX IS  YCICUTHOTO
npo¢ecCuoHANIBHOTO 00pa30BaHuUs, CBI3aHHOTO C UCMOJIb30BaHUEM MaTEMATHKH.

[TpropuTETHBIMY 3aJla4aMK Kypca reOMEeTPUN Ha YIITyOJIEHHOM yYpOBHE, PACIITUPSFOIIAMU
Y YCHUJTMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISTFOTCS:

pacIIupeHue TPEJICTABICHUS O TIEeOMETPHH KaK YacTH MHPOBOW KYIbTYPBl U
(hopMHPOBaHKE OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPYKAFOIIIMM MHPOM;

(dbopMHpOBaHHWE TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTYypaxX KaKk O BaKHEHIIHX
MaTeMaTHYEeCKHX MOJENAX, IIO3BOJISIONINX OMNHCHIBATH W  HM3y4aTh pa3HbIC SBIICHUS
OKPY)KaIOILIEr0 MUpPa, 3HAaHUE MOHATHIHOTO ammapara no pasaeny «CrepeomeTpus» yueOHOTro
Kypca reoOMeTpHH;

(dbopMHpOBaHHE YMEHHUSI BIAJETh OCHOBHBIMU MOHATHUSIMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMHU CBOMCTBaMH, 3HaHUE TeopeM, (OopMyl U yMEHUE UX NPUMEHSATH, YMEHHS
JI0Ka3bIBaTh TEOPEMbI M HAXOJUTh HECTAaHAAPTHBIE CIOCOOBI PeLIeHus 3a1ay;

(dbopMHpoBaHHE YMEHHs pAaclo3HaBaTh Ha YEPTEXKaX, MOJEISIX U B pEAIbHOM MHpE
MHOTOTPAaHHUKU U TeJia BPAILEHHs, KOHCTPYHPOBATh F€OMETPUUECKHE MOICIIH;

(dbopmupoBanue MOHUMAaHUS BO3MOKHOCTH AKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX Teopui, (GOpMUPOBAHME MOHMUMAHUSA POJIM AKCHUOMATHKU HpPU TMPOBEACHUU
paccyxJIeHUI;

(dbopMHpoBaHHE YMEHHUS BIAJETh METOJAMH JIOKa3aTENbCTB M alTOPUTMOB pEIICHUS,
YMEHHUSIT HX TMPUMEHATh, TMPOBOJUTH JOKa3aTelbHbIE pPACCY)KICHHS B XOAE pEIICHUs
CTEepEOMETPUYECKUX 33Jad W 3aJad C [PAKTHUYECKUM cojepxkaHueMm, (OpMUpOBaHUE
MPEJICTaBICHUsT O HEOOXOJUMOCTH JOKa3aTenbCTB MPU OOOCHOBAHMHM MaTEeMaTHYECKHX
YTBEPKACHUN U POJIM aKCHOMATUKU B IPOBEJCHUH JIEAYKTUBHBIX PACCYXICHHUIA,

pa3BUTHE U COBEPILICHCTBOBAHME WHTEIEKTyallbHBIX M TBOPUYECKUX CIOCOOHOCTEH
oOyuaronuxcs, TIO3HABATEIbHOW aAKTUBHOCTH, HCCIEIOBATENIbCKUX YMEHUN, KPUTUYHOCTH
MBIIILJICHHS], UHTEpeca K U3YUYEeHUI0 T€OMETPHH;

¢dbopmupoBanre (GYHKIMOHATIBHOW TPAaMOTHOCTH, PEIIEBAHTHONH T'€OMETPUM: YMEHUs
pacrmo3HaBaTh MPOSIBICHUS TE€OMETPUYECKHX TMOHSTUN, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEeaNbHBIX JKU3HEHHBIX CUTYallUsAX U MPH MU3y4YEHUU APYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, MOJETUPOBAHUS PEATbHBIX CUTYyallud, HCCIEeIOBAHUS
MIOCTPOCHHBIX MOJIETIEH, UHTEPIPETAIIUH ITOTYYEHHBIX PE3yIbTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Knaccax sBisoTcs: «lIpsMble M IUIOCKOCTH B TPOCTpaHCTBE», «MHOrorpaHHukm», «Tema
BpaleHus», «BEKTOpbI U KOOPAMHATHI B IPOCTPAHCTBEY, «/IBMKEHNUS B IPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUH Ha yriayonEéHHOM ypoBHe o0y4yeHust B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JOTMYECKHX YMEHHN
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanne 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEIMETHBIM  pe3ylIbTaTaM  OCBOCHHS
@enepanbHO pabodel MPorpamMMbl, pacipeAeICHHBIM 10 Toj1aM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPUHIMIHAAIBHBIM BOIMpPOCaM OOydaroluecs
oOpallagiuch HEOJHOKPAaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJEHHE TIE€OMETPHYECKUMHU
MOHATUSAMM M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIOYaTh B OOLIyI0 CHCTEMY T'€OMETPUUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3/laTh yCIOBHA s qudQepeHnnanun oO0ydeHus, TOCTPOCHHS WHIUBUIYaTbHBIX
o0pa3oBaTeNIbHBIX NIpOorpaMM, OOecrneyuTbh yriayOon€HHOE M3y4YeHHE TeOMETPUM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH O0YYaIOIIUXCS K MPOJOJDKEHUI0 M3yYeHHUs MaTeMaTUKU ¢ y4€ToM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmuM u TpodeccruoHaTbHBIM
o0pazoBaHUEM.

Ha usydenne ydeOHOro Kypca «l'eomerpusi» Ha yriiyOJ€éHHOM ypoBHE oTBomuTcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B Heenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH M CIISIICTBHS U3 HUX.

B3aumHoe pacnosioskeHue mpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
cKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleJbHbIE MpPSIMbIE B MPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MNpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue Guryp. OCHOBHBIE CBONCTBA MapaJIeILHOTO MPOSKTHPOBAHUS.
N300paxkenue guryp B mapajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy NpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: mapauleNbHble IJIOCKOCTH,
CBOICTBa NapauleabHbIX IIOCKOCcTel. [IpocTeiine mpocTpaHcTBEHHbIE QUTYphI HA MIOCKOCTH:
TeTpad/p, Napajuiesenune, IOCTPOSHNE CEUEHUH.

[lepnieHqUKYISIPHOCTE  TIPSIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISPHBIC TPSMBIE B
MPOCTPAHCTBE, MpsAMbIE MapajUlesibHble U MEPHeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPHNEHIUKYJIIPHOCTA TPSIMOM M IUIOCKOCTH, TeOpeMa O MNpsIMOW NEepHeHAUKYIIPHON
miockocTu. OpTOroHanbHOE NMpOeKTHpOoBaHME. [lepneHAuKysip U HAKIOHHBIE: PAacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[TepieHAMKYASAPHOCTD MIIOCKOCTEW: MPU3HAK NEPIEHINKYIIPHOCTH IBYX IUIOCKOCTe. Teopema
0 TPEX MEPNEHIUKYIISIPaXx.

VYTriabl B IPOCTPAHCTBE: YroJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIA YI0JI, TUHEHHBIN
YroJ JIBYIpaHHOTO yrija. TpéXrpaHHbld W MHOrorpaHHbie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBONCTBa INIOCKHMX M JIBYTPAaHHBIX YIJIOB TPEXTPAHHOTO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHOrorpaHHMKHN

Buznbl MHOrorpaHHMKOB, pa3BEpPTKa MHororpaHHuka. [Ipusma: nN-yronapHas mnpusma,
npsiMasi U HakJIOHHAs MPU3MbI, OOKOBasi M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenumnern,
MPSIMOYrOJIbHBIM Mapajulesienunes] W ero cpoicrBa. Kparwailiime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi TUpaMuJa, MpaBUiIbHAs U yceu€HHas nupaMubl. CBoiicTBa pédep u OOKOBBIX TpaHeit
MpaBUJIbHOM mnupaMubl. I[IpaBuibHbIE MHOTOIpaHHUKH: IMPAaBWIbHAs NMpU3Ma M IpaBUJIbHAs
MpaMuia, MpaBuibHash TPEYroabHas MUpaMKIa U MPaBWIbHBIN TeTpasap, KyO. [lpencraBnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, NOJAEKA3AP U UKOCAdIP.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [lnomans GoxoBoi
MOBEPXHOCTH U TMOJHOW MOBEPXHOCTH MPSMOM NPHU3MBI, IUIOIIaJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mbl. [liomans OGOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH
MpaBUIILHOM TUPaMUbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B MOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUU TPABHIbHBIX MHOTOTPAHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajielenuneaa, CUMMETpUs
MPaBUJIbHBIX [IPU3M, CHMMETPHUSI IPABUIBHOW MUPAMUIBL.

BexTopbl 1 KOOPANHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEapHble, COHANpaBJICHHbIE U TMPOTUBOIOJIOXKHO HAMpPABICHHbIE BEKTOpbl. PaBeHCTBO



BEKTOPOB. JIeHCTBHUS C BEKTOpAMH: CJIOXEHHWE M BBHIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHOXKEHHME BekTopa Ha uuciao. CBoiicTBa cioXeHUs BekTopoB. (CBoiicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tp€x BekTOpoB. [IpaBuio mnapauienenunena. Teopema O pPa3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM ~ BeKkTOpaM. lIpsmMoyrosbHass cucremMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJIMHATaAMH BEKTOpPAa M KOOpAMHATaMHU TOYEK. YTOJI
MEXy BekTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB.

11 KJIACC

Tena Bpamenust

ITonsaTus: MUIMHAPHUYICCKAasd IOBCPXHOCTb, KOHHYECKAs IOBCPXHOCTD, C(i)epI/I‘IeCKafl
MIOBEPXHOCTh, OOpasyrolue HoBepxHocTed. Tena BpalleHHs: LUIUHAP, KOHYC, YCEUEHHBIH
KOHyc, cdepa, map. BzaumHoe pacnoniokeHue cgepbl U INIOCKOCTH, KacaTelabHasl MIOCKOCTh K
cdepe. M300paxenue Ten BpaleHus Ha miockocTu. Pa3BépTka nunuHapa u konyca. CuMMeTpust
cdepsl 1 mapa.

O6béM. OcHoBHbIE cBOMcTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTrOJIBHOTO
napauienenunena U ciaeactsus w3 He€. OObEM MpSIMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 kKonyca. O0bEM 11apa U apoBOro CErMeHTa.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'paHHHKOB. HpmMa, BIIMCaHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO c(epbl, cPephl, BIMCAHHON B
MHOTOTPaHHUK WJIU TEJIO BPAIICHUS.

[Tmomanpk MOBEpXHOCTH IWIMHAPA, KOHYyca, Tuiomianas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHomIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIHOJb30BaHUEM
CTEPEOMETPUUYECKUX METOJOB.

[locTpoenne ceyeHUH MHOTOTPAHHHMKOB M TEJI BpalICHUs: CEYEHHS LWJIMHIpA
(mapanyenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHUs KOHyca (mapasuieJibHble OCHOBAaHUIO H
MPOXOJIALINE Yepe3 BEpPIUIMHY), CEYCHHsI IIapa, METOJIbl MOCTPOCHMSI CEYCHHI: METOJ CJE/IOB,
METO/l BHYTPEHHETr0 MMPOEKTUPOBAHNUS, METO/I IEPEHOCA CEKYILEH INTIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B pocTpancTBe. Onepannu HaJ BEKTOpaMu. BeKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOr0 yMHOKEHHUs. l[IpsiMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnoxkenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOMA MpHU
pEeLIEHUU TEOMETPUYECKUX 3a]au.

JBu:keHHsI B IPOCTPAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpakenus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOMCTBAa JABW)KECHHH. BuIbl ABWKEHHI: NapajsIebHBII NEPEHOC, LEHTpajdbHas CUMMETpHS,
3epKaJIbHasi CHMMETpPHs], IOBOPOT BOKpYr mpsMoil. [IpeobpazoBanus nogodus. [Ipsmas u cdepa
Oinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOYyJaroIerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBICHHH, MPOIEIyp T'pPa)XJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHWE B3aMMOJECWCTBOBATh C COLMAIbHBIMM WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLLUIOMY U
HACTOSIIEMY POCCHMCKOW MAaTE€MAaTHUKH, [IEHHOCTHOE OTHOIIEHUE K JIOCTHKEHHSIM POCCHUUCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKON IIKOJbI, UCMOJb30BAHUE ITHUX IOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME  JIyXOBHBIX IIEHHOCTEH  pOCCHHCKOro  Hapojaa, c(QOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HAayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETo;

4) acTeTHYECKOE BOCIIUTAHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIICHHH, pPACCY)KICHUH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTEMaTUUECKUE 3HAHUS B UHTEpecax 310pOBOT0O
u Oe3omacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) Tpya0oBOe BOoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIO0US, HUHTEPEC K Pa3Iu4HbIM cdepam
podecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBeplIaTh OCO3HaHHBIA BBIOOp Oyaymiei mnpodeccud u pealn30BbIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0JIOrHYeCKOe BOCIIUTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rI00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JJIS pPelleHus 3a/a4 B 00JacTH OKpYXKAIoUIei cpe/bl, MIIaHUuPOBaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI JIs1 OKPYKAIOLIEH Cpeapl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOH MPAKTUKH, MOHHMMaHUE MAaTeMaTHUECKOW HAayKH Kak cQepsl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TFOTOBHOCTb OCYILECTBIISTh MPOEKTHYIO U UCCIIEN0BATEIBCKYIO JEATEIbHOCTh UHANBUAYAIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHMBeEpPCAJbHbIE YueOHbIE el CTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX O6T)€KTOB,
MOHATHM, OTHOIIEHUH MEeXIYy MNOHATUAMU, (OPMYIUPOBAaTh OMNPENCNICHUS  OHITHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOPa30BHIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, HACTHBIC U O6HII/IC, YCIIOBHEIC;

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3W W IIPOTUBOPCUUA B (1)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeajiaraTtb KpUTCPpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

ACIaTh BBIBOJbI C HCIIOJB30BAHHEM 3daKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMIO, MPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHbBIE CYXECHHS U BHIBObI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM € Y4ETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (GOPMYIUPOBAThH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiaeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENILHO ~ CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOTO OOBEKTa, SIBICHHS, IMPOLIECCa, BBIABICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS, UCCIIEeI0OBAHUS, OIIECHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3ylIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMIPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PAa3WYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;



CTPpYKTYpUpOBaTh  WMH(POpPMAIMIO, TMPEICTaBIATH €€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PauiecKu;

OLICHUBATh HAJAEKHOCTh HMH(OPMAIMM IO  CAMOCTOSITEIBHO  CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pCHHA B YCTHLBIX W IMHCBbMCHHBIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Jie 0OCYXJIEHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4M, BBICKA3bIBATh HJACH, HAILICJIICHHBIC Ha IMOWCK PCIICHUA, COIMOCTAaBJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Juajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
MIO3UIIHIA, B KOPPEKTHOU opme GopMyIHpoBaTh pa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpEACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (QopMaT BBICTYIUIEHUS C Y4YETOM 3a7ad TNpe3eHTalud U
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHble yHUBEpcalbHbIEe YUeOHbIE 1€l CTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHHs 3aJadd, BBIOMpaTh CIOCOO peleHHs ¢ Yy4ETOM
UMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTUPOBATh
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATEIILHON pe(uIeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX IPOLECCOB, MX Ppe3yJdbTaTOB, BIAAETh CIOCO0AMM CaMOINPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/a4d, BHOCHUTh
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUS] WM HEJOCTH)KEHHs] Pe3ylbTaTOB JEATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCIOJIb30BaTh NPEUMYILECTBA KOMAHIHOM M MHIMBUAYaIbHON pabOThl IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1€JIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3alii0 COBMECTHOM palOThl, pacnpeneniarb BHIbI padoT, JOrOBApHBATHCSA, OOCYXIATh
IpoIeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCYKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
HITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4IEHAMH KOMAaH/bl, OLIEHUMBaTh KAayecTBO CBOEro BKJaJa B OOLIMI MpPOAYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xoniy 10 kjaacca oOydaronuiicss HayIuTCs:

cBOOOJTHO ONEPUPOBATh OCHOBHBIMHU MOHITUSMHU CTEPEOMETPUH MIPU PEILICHUH 33/1a4
IIPOBEJICHUY MaTEMAaTUYECKUX PACCYKICHUM;

IPUMEHATh AaKCHUOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX [pPU PELICHUH
r€OMETPUUECKUX 3a/1a4;

KJIaccu(UIMpPOBaTh B3aMMHOE PACIIONIOKEHUE TPSMBIX B MPOCTPAHCTBE, TNIOCKOCTEH B
MIPOCTPAHCTBE, NPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OMEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B ITPOCTPAHCTBE, MEX1Y MPSAMOI U MIOCKOCTBIO;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU, CBI3aHHBIMHU C MHOTOTpaHHUKAMHU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIbl MHOIOI'PAaHHUKOB (TpH3Ma, MUpaMHJa,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(PHUITUPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS I KJIaCCU(UKALINY;
CBOOOJHO ONEPUPOBATH TOHATUSMHU, CBS3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH MApauIeNIbHOE, LIEHTPAIbHOE U OPTOTOHAIBHOE MTPOEKTUPOBaHKUE (PUTYp Ha
IJIOCKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHS] MHOTOIPAHHUKOB Pa3JIMYHBIMU METOJAaMHU, BBIIOJHATH (BHIHOCHBIE)
IUIOCKHE YepTeXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJ CBEpXy, COOKY,
CHU3Y;

BBIUMCIIATh IJIOIIAJM IOBEPXHOCTEH MHOTOIPaHHMKOB (IIpU3Ma, IHPaMUAA),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (hOpMYIT;

CBOOOJIHO ONIEpUpPOBAaTh MOHATUAMU: CHUMMETpPHUs B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHU (QUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATE ACHCTBUS HaJl BEKTOPaMH;

pelmaTh 3aJa4d Ha J0Ka3aTeIbCTBO MAaTEeMaTUYECKUX OTHOUIEHMH M HaxOXJIEHUEe
IreOMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHbIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 3a/]1a4 MOBBIIIEHHOI'O ¥ BBICOKOT'O YPOBHS CJIOKHOCTH;

IPUMEHATH NIPOCTENIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPUUECKUX 3a/1au;

U3BJIEKATh, peoOpa3oBbIBATH U UHTEPIPETUPOBATH uHbOpMaLIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, NpPEJCTAaBICHHYIO Ha 4YepTekax MU
PHUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HAHHUSA Ha I[PAKTUKE: CpPaBHMBATh U AHAIW3UPOBATh
peaJIbHbIE CUTYallUH, IPUMEHATh M3YYEHHBIE MOHATUSA B MPOLECCE MOMCKA PEIICHHUS
MaTeMaTu4ecku cHhopMyaupoBaHHON MpPOOIEMbI, MOJICIMPOBATh PealbHbIE CUTYalluU
Ha A3BIKE TE€OMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM
reOMEeTPUYECKUX TOHATHM M TeopeM, ammapara aiareOphl, pemaTh MPaKTUYEeCKue
3aJ1a4M, CBS3aHHbIE C HAXOKJIECHUEM F€OMETPUUECKUX BEJINYMH;

UMETh TpeACTaBIeHUsI 00 OCHOBHBIX J3Tanax pa3BUTUS T'€OMETPUM KaK COCTaBHOM
JacTu (pyHAaMEHTa Pa3BUTHS TEXHOJIOTUH.

K koniy 11 ki1acca oOyyaromuiicss HAyYuTCS:



cBOOOJTHO OTIEPHPOBATH MOHATUSAMH, CBS3aHHBIMU C LWJIMHAPHUYECKON, KOHMUECKOW U
cepuuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI MOJTyYCHHUS

ONEpUPOBATh MOHATUSMHU, CBA3AHHBIMU C T€JIaMM BpALICHMS: LMIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tella BpameHus (HWIHHIP, KOHYC, cdepa U map) U 0ObACHATh CIIOCOOBI
IIOJIyYEHUS TEJl BpAIlleHHUS;

KJIaccu(UIIMPOBATh B3AUMHOE PACIIOJIOKEHHE CEephI U TIIOCKOCTH;

BBIYMCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHMKOB W TeJl BpallleHus, O0bEMBI U
IUIOLIAM MMOBEPXHOCTEW MHOTOTPAaHHUKOB M TE€J BPALICHUS, T€OMETPUUYECKUX TEN C
MpUMEHEHUEM (POpMYIT;

CBOOOJHO ONEPUPOBATH MOHSATUSAMH, CBA3AaHHBIMU C KOMOWHALUMSAMU TEJ BPALICHUS U
MHOTOTPaHHUKOB: MHOTOT'PAaHHUK, BIHCAHHBIN B cpepy U ONUCAHHBIA OKOJIO chepsl,
cdepa, BMcaHHAas B MHOTOTPAHHUK WUJIU TEJIO BPAIllCHHUS;

BBIYMCIISATH COOTHOLIEHUSI MEXIY IJIOLIAASIMHU MMOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
TEI,

n300paxaTh H3ydaeMble (PUTYpBI, BBIMOIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3
PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BHU]Il CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEJ BpalleHHUs;

W3BJIEKATh, MHTEPIPETUPOBATH u peoOpa3oBbIBATh uHpopManuo 0
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (UTrypax, MPEACTaBIEHHYIO Ha uepTexkax u
PHUCYHKaX;

cBOOOJTHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHUCTEME KOOPAMHAT;

pemaTb TE€OMETPUUYECKHE 3aJayd Ha BBIYKMCICHHE YIVIOB MEXAYy MpSAMBIMU H
IUIOCKOCTSIMHU, BBIUHCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ia IIPU PELICHUN;

CBOOOJIHO OIEPUPOBATH IMOHATUSAMH, CBA3aHHBIMU C JBWXEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKEHUN;

BBITMOJIHATh M300pa)K€HUsT MHOTOIPDAaHHMKOB M TeJl BpPALICHUS NIpPU HapajjiebHOM
NepeHoce, HEeHTPAIbHON CUMMETPHH, 3€pPKaJIbHOW CUMMETPHHM, IIPU MTOBOPOTE BOKPYT
MPpSAMOM, IPeoOpa3oBaHuUs MOA00HS;

CTPOMTh CEUYEHUs] MHOTOTPAHHHMKOB M TeJ BpAllEHUS: CEYCHMsS LWIMHIpA
(mapajuienbHO U NMEPIEeHAUKYIIPHO OCH), CeUeHHs KOHYyca (MapajuleibHble OCHOBAHUIO
U TIPOXOJIAIINE Yepe3 BEPILNHY), CEUEHUS 11apa;

UCIOJb30BaTh METOJbl NOCTPOCHUS CEYEHMH: METOJ CIIEJ0B, METOJ, BHYTPEHHEIo
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MITOCKOCTH;

JOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHHUS,

IPUMEHATh TeoMeTpHuYecKue (aKThl Ui peIIeHUs] CTEepPeOMETPUUYECKUX 3ajad,
IIPEIIOIATAIONINX HECKOJIBKO IIAaroB PEIICHHUs, €CIIM YCIOBUS NIPUMEHEHHS 3a/aHbl B
SIBHOU U HEesIBHOU (hopMme;

pemary 3aJadd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUICHMM M HaxOXKICHHE
TFE€OMETPUYECKUX BEJINYMH;

MIPUMEHATH IPOTPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
PELIEHUH CTEPEOMETPUYECKUX 33/1aY;



NPUMCHATL IIOJYUCHHBIC 3HAHWA Ha MPAKTHUKC: CpaBHUBATb, aHAJIU3UPOBATL U
OLICHUBATL PCAJIbHBIC CUTyalluU, IPUMCHATH U3YUCHHBIC IIOHATHA, TCOPEMBI, CBOICTBa
B IIpOIECCEe IOMCKA pEIIeHUs] MaTeMaTHYeCKH CQOPMYIUPOBAHHONH MPOOIEMBI,
MOJCIHUPOBATh PCAJIbHBIC CUTyallUN HA A3BIKC I'COMCTPUU, UCCIICAOBATH NOCTPOCHHBIC
MOJIEJIH C HMCIOJBH30BAHUEM T'€OMETPHUYECKUX MOHATHH M TEOpeM, ammapara aiareopsl,
peliaTh MPAKTHYCCKUC 3aaa4u, CBA3AHHBIC C HAXOXKACHUEM I'COMCTPUYCCKHUX BCIINYHH,
HMCTh IPCACTABJICHHUA 00 OCHOBHBIX JTalax pa3BUTUA T'COMCTPHUH KakK COCTaBHOM
JacTu pyHJAaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero
padoTsbI padoThI
1 BBenenune B ctepeoMeTpuio 23 1 0
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1 0
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIIOCKOCTEN B 3 0 0
MIPOCTPAHCTBE
4 HepneH;ImiynslpHOCTb MPSIMBIX o5 0 0
IJIOCKOCTEHN B IPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1 0
MHororpaHHuKH 7 1 0
BekTops! B mpocTpaHcTBE 12 0
3 IToBTOpEeHue, 0000LIIEHNEe 1 CUCTEMAaTU3ALMS 5 5 0
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

Ne i/ Kourpoububie | IIpakTHyeckue
NPOrpaMMbl Bcero
padoTsbI padoTsbI
1 AHanmuTHYECKasi TEOMETPHS 15 1 0
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1 0
cHCTEeMaTH3aIHs 3HAHUI
3 O0BEM MHOTOTpAaHHUKA 17 1 0
4 Tena Bpamenus 24 0
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1 0
KPYTJIBIX TEI
6 JIBrokeHUst 5 1 0
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5 0
cUCTeMaTH3alls 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHoBHbIE IpaBUJIa U300paKEeHUS Ha
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

https://m.edsoo.ru/FOIMGVRWHE

[TonATHA cTepeomMeTpHUM: TOUKA, IIpsMas,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE
MpaBUJIa U300paKeHHs Ha PUCYHKE
IIJIOCKOCTH, MapalJICJIbHBIX IIPAMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/5SECB310PZ

[MonsiTus: MepeceKaronmecs MmIOCKOCTH,
MIePECEeKArOIINEecs IPsMasi ¥ IIOCKOCTB;
MOJTyITPOCTPAHCTBO

https://m.edsoo.ru/T2NNAU5SWK

[TonsiTHS: epeceKarouuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi ¥ miIoCKOCTh;
MOJIYIPOCTPAHCTBO

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

MHuororpaHHUKu, U300pa>keHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX PUTYD,
HECYIIECTBYIOIUX 00BEKTOB

https://m.edsoo.ru/AHGUTWH2F

MHoOrorpaHHHUKH, U300paKeHHE
MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIHUX 00BEKTOB

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

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX

https://m.edsoo.ru/IDKRAG603N

AKCHOMEI CTCPCOMCTPHHU U IICPBLIC

https://m.edsoo.ru/ZIP3R7LQ2



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2

CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIC
cienctsus u3 HUx. CriocoOnl 3a1aHust
MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus MPSMBIX U TIJIOCKOCTEH

https://m.edsoo.ru/AQXJXEDYR

10

N300pakenue ceueHuil mupaMupl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenune nepeceueHust
ITOJTY4EHHBIX IUIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHHUI Pa3HBIMU LIBETaMU

https://m.edsoo.ru/EVUEQAZ7]

11

N300paxkenue ceueHnit nupamuabl, Kyba u
IIPU3MBI, KOTOPBIE IIPOXOIAT YEpPE3 UX
pé6pa. N3o0paxeHnne nepecedeHust
MOJIYYCHHBIX TJIOCKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHHUI Pa3HBIMU LIBETaMU

https://m.edso0.ru/XT1VCSWB2

12

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 UX
pé6pa. N3o0paxkeHne nepeceueHust
MOJTyYCHHBIX IUIOCKOCTEH. PackpamnBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

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

13

N3obpaxenne ceueHnit mupaMubl, Kyda u
MIPU3MBI, KOTOPBIE TIPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxkeHne nepeceueHust
MOJIyYCHHBIX IUIOCKOCTEH. PackpaniiBanue
MMOCTPOCHHBIX CCUCHHI Pa3HBIMU IIBETAMH

https://m.edsoo.ru/EKWHLAWS84

14

Merton ciaenoB ajs MMOCTPOCHUSA Ce4YeHHI

https://m.edsoo.ru/1JO0N3100

15

Merton cieoB AJis MOCTPOCHUS CEUEHUM.
CBoiicTBa nepecevyeHuil MpsIMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N



https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2
https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N

16

Mertoa cienoB Ui HOCTPOCHHS CEUCHHM.
CpoiicTBa nepece4eHnil MpsIMbIX U
IIJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoenue ceuenuii B nmupamue, Kyoe mno
TpéM Toukam Ha p&opax. Co3manue
BBIHOCHBIX YEPTEKEU U 3aMKCh I1aroB
MOCTPOCHUS

https://m.edsoo.ru/HFW6370DR

18

[TocTpoenune ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEIKEH U 3aMKCh I1aroB
MTOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenwne ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEPTEKEW U 3aHUCh IIaroB
MIOCTPOEHUSA

https://m.edso0.ru/JIAQJNZCX

20

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3manue
BBIHOCHBIX YEpPTEKEH U 3aIMCh I1aroB
MOCTPOCHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpenue mnanumetpun: Teopema o
MIPOMOPLHOHANBHBIX oTpe3kax. [lomobue
TPEYTrOJIbHUKOB

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpenue nmnanumeTpun: Teopema
Menenas. PacdeTsl B ceueHUIX HA
BBIHOCHBIX 4YepTexax. Mctopus pa3Butus
IUIAHUMETPUU U CTEPEOMETPUH

https://m.edsoo.ru/TP9F3DVV1

23

Kourpoabnas padora "AKCHOMBI
p p
crepeomerpun. CeueHus"

https://m.edsoo.ru/EBLEQ9SZ1



https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR
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
https://m.edsoo.ru/EBLE09SZ1

24

B3anMHOe€ pacnoiokeHue NpsMbIX B
npocTtpancTse. CKpeluBaomunecs npsiMbie.
[Ipu3Haky CKpemMBAOIMIMXCS MPSAMBIX.
[TapamtenpHbIe IPsIMBIE B IPOCTPAHCTBE

https://m.edso0.ru/TYO90BHKY

25

Teopema o CylIeCTBOBAHUU U
€VMHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JAHHOM IPSIMOM, MTPOXOASIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIEH Ha TaHHOU
npsMoi. Jlemma o repecedeHnmn
MapaJUIEIbHBIX MPSMBIX INIOCKOCTHIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapamenpHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajuIeIbHbIX NPsMBIX. Teopema o
CKPELIUBAOIIMNXCS MPSAMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapayieIbHOTO MPOEKTUPOBAHUS.
N3obpaxenune pa3Hbix Guryp B
MapayieIbHON MPOEKIUU

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

28

LlenTpanbHas npoekus. Yroiu ¢
COHAIpPaBJICHHBIMU CTOPOHAMU. YTOII
MEXAY NPSIMbIMU

https://m.edsoo.ru/Z5FPAG6SHI

29

3amaun Ha JOKa3aTeNIbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSIMBIX B
MIPOCTPAHCTBE

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

30

[TonsaTHA: NapamIenbHOCTh NPSAMOH U
IJIOCKOCTH B IpocTpaHcTBe. [Ipn3Hak
MapajuIeIbHOCTH IPSIMOU U IIOCKOCTH.
CpolicTBa NapayuIeIbHOCTU IPSIMOM U
IIJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

reOMeTpI/ILICCKI/Ie 3aJa4M Ha BbIYUCIICHUC U

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



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6
https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3

JI0Ka3aTeNbCTBO, CBA3AHHBIE C
NapajlIeIbHOCTBIO MPSMBIX U IUIOCKOCTEN B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOASIIETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKe U
MapajuIeIbHOIO APYrou npsiMoil. Pacuér
OTHOIIIEHUI

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

33

[TapannenbHas mpoekuus, IpUMEHEHNe s
MIOCTPOCHUSI CEYEHUM KyOa 1
napamenenumnena. CBoncTBa
napajuiefienunes1a u IpusMbl

https://m.eds00.ru/930T7FLSK

34

[TapannensHbie mockoctu. [pusHaku
MapajuIeIbHOCTH IBYX IIOCKOCTEM

https://m.edsoo.ru/QFUJAHV88

35

TeopeMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH, MMPOXOAAIIei
yepes TOUKY, He MPUHAAISKAIYI0 JaHHOU
IJIOCKOCTH M CIIEACTBUS U3 HEE

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

36

CBolicTBa napauiesIbHbIX MIJIOCKOCTEH: O
MapajuIeIbHOCTH MPSIMBIX NIEPECCUCHUSI TIPH
MEePECEUYCHHH JIBYX MapaJlICIbHBIX
IJIOCKOCTEHN TpeThen

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

37

CpoiicTBa mapauieabHbIX MIIOCKOCTEN: 00
OTpe3Kax MmapajuieIbHbIX MPSIMBIX,
3aKIIIOUEHHBIX MEX]TY MapaljieIbHBIMU
IJIOCKOCTSIMU; O MePeceUeHUH MPAMOii C
JIBYMSI ITapaJIeIbHBIMU TI0CKOCTSIMHU

https://m.edsoo.ru/QLA4PYRAT

38

IToBTOpenue: Teopema [udaropa Ha
IIJIOCKOCTH

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



https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO
https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J

[ToBTOpEHUE: TPUTOHOMETPHUSL

39 https://m.edso0.ru/Z6FNNNT5D
MPSIMOYTOJILHOTO TPEYrOJIbHUKA
CsoiicTBa Ky0a OYTOJILHOTO

40 BOUCTRA KyDa I IPAMOYTOILHOT https://m.eds00.ru/HYNIQ785Q
napajuiesenumea
B 0

41 PITTHCIICHIE JUTHI OTPESKOB B KyDE | https://m.edso0.ru/FZBZVPOEC
MPSIMOYTOJIbHOM TapajuiesienuIie e
[lepneHIUKyYISIPHOCTD NPAMOU U

42 I0CKOCTH. [Tpu3HaK neprneHanKyIapHOCTH https://m.edsoo0.ru/ISFBHOGG3
MPSAMOM U TIIIOCKOCTH
[lepneHMKyYISIPHOCTD PAMOU 1

43 IJI0CKOCTH. [IpU3HaK neprneHuKyIspHOCTH https://m.edso00.ru/K38BG3IZH
MPSAMOU U TIIIOCKOCTH
TeopemMa o CyleCTBOBAaHUU U

44 CAMHCTBEHHOCTH HPAMOH, HPOXOLAIICH https://m.edsoo.ru/WF3MTS4E5
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHANKYISIPHOMN K TJIIOCKOCTH
IImockoc epre e

45 FIOCKOCTH H NEPHCHANKYIHPHBIC M https://m.eds00.ru/OKTGKHNSI
MpsSIMbIE€ B MHOTOTpaHHUKAX
I1 epre e

46 HOCKOCTI M HEPHCHARKYIHPHBIS 1M https://m.eds00.ru/S1VOAWIW3
MpsSIMbI€ B MHOTOTpaHHUKAX
I1 T

47 CPICHANKYIAP 1 HAKITOMHA. LI0CTPOCHHC https://m.edsoo.ru/KIP9L4ZCX
MEePIEHIUKYISIPa U3 TOUYKH Ha MPAMYIO
I1 T

48 CPICHANKYIIAP 1 HAKIIOMHAL. LI0CTPOCHHC https://m.edsoo.ru/211lUD45PR
MEePIEHIUKYISIPa U3 TOUKH Ha MPAMYIO
T .

49 copema 0 TpEX MepreHAMKyIApax (npamas https://m.edsoo.ru/CNE1PAIUS
u oOpaTHast)
T -

50 copema o TpEX MeprIeHAMKyIApax (npsmas https://m.edsoo.ru/IPCG564WN

u oOpaTHast)



https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
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
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN

51

Yron Mmexay CKpeIMBAOIMMUCS PAMbIMU

https://m.edsoo.ru/K4AEHQ3E9E

[Tonck neprneHMKyIspHBIX IPSIMBIX C

52 . https://m.edsoo.ru/EBYVPSMSI
MTOMOIIBIO EPIIEHIUKYIISPHBIX INIOCKOCTEN

53 OpToroHaiabHOE MPOCKTUPOBAHUE https://m.edsoo.ru/GP0ZX8VHE
[TocTpoenue ceuenuii Kyoa, MpuU3Msl,

54 MPaBUILHOW MUPAMHUJIBI C TOMOIIBIO https://m.edsoo.ru/F5ZMOA1AE
OPTOTOHAJILHOM IIPOEKIINU
[TocTpoenue ceuenuii Kyoa, MpU3MBsl,

55 MIPAaBUIJILHOM IUPaMUIbI C IOMOLIBIO https://m.eds00.ru/T50FUDOOJ
OPTOTOHAJILHOM IIPOEKIINU
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIBHO

56 mIockocTH. IInockoctu cummerpuii B https://m.edso00.ru/N77K7ZM8K
MHOTOTpaHHUKAX

57 TlpH3HaK NepHEHANKYIAPHOCTH IPAMOI 1 https://m.edsoo.ru/L9E703U3V
IUIOCKOCTHU KakK CJIEAACTBUE CHMMETPUU

58 HpaBmBHBUIe MHOFOTpaHHHKH. PactCr https://m.edso00.ru/Z9E166HHZ
PacCTOSIHUM OT TOUKH JI0 IIIOCKOCTH

59 HpaBHanbje MHOFOTpaHHHKH. PactCr https://m.edso0.ru/TISUOWZTH
pacCcTOSIHUM OT TOUKH JI0 IJIOCKOCTH
CriocoObl OIIyCTUTh NEPHEHANKYJIISAPHIL:

60 CUMMETpPHS, CIBUT TOYKH M0 MapaJljIeIbHON https://m.edsoo.ru/DHFUCBWO6
NpAMOM

61 CaBur 10 Henapamem:HOH MpAMOT, https://m.edso0.ru/90OANVFE9E
U3MEHEHHE PACCTOSHUIMI
KonTtponsHas padota "B3anmuoe

62 PacIoIOKEHUE MIPSAMBIX U IJIOCKOCTEN B https://m.edsoo.ru/JW5UZNN8J
npoctpaHcTae”

63 IToBTOpEHHE: yroy Mexay NpsSMbIMU Ha https://m.edso0.ru/SKORHWDFQ



https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
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
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ

IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

FCOMCTpI/I‘-ICCKI/IC MCTOABI BEIYUCIICHHUA yTIJIa
MCXKAY NPSAMBIMU B MHOT'OT'PaHHUKAX

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

66

JIByrpansblii yroj. CBOMCTBO JIMHEWHBIX
YTJI0B ABYTPAHHOTO yria

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

67

[IepnenaukynspHble iockocTu. CBoMcTBa
B3aMMHO MEPIEHIUKYISIPHBIX MTOCKOCTEN

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHauKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 MpsiMOi
MEePECEUCHUS JBYX MIIOCKOCTEH
MEePIEeHIUKYIAPHBIX TPEThEH MIOCKOCTH

https://m.edsoo.ru/FY5TMQ43F

69

[IpssMOyTOIBHBIN MapasuIeNenuIe; Kyo;
M3MEepeHusi, CBOMCTBA MPSIMOYTOJILHOTO
napajuiesienuneaa

https://m.edsoo.ru/K99DBNDAW

70

TeopeMa 0 JJMaroHajiv mnmpsaMoyroJjibHOIro
ImapajijiCICimIicia u CJICACTBUC U3 Heé

https://m.edsoo.ru/E3T10AD6I

71

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKJIAIHBIC 3a1a4H,
CBs3aHHBIC CO B3AUMHBIM PACIIOJIO’KCHUEM
IPpAMBIX U IINIOCKOCTH

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

72

HOBTOpeHI/IeZ CKpCUIUBAOMINCCA TIPAMBIC,
apaJilICJIbHBIC TIJIOCKOCTU B CTAHAAPTHBIX
MHOT'OTrpaHHUKax

https://m.edsoo.ru/TL947D6WK

73

Hapa apaJllICJIbHBIX ILIOCKOCTEH Ha

https://m.edsoo.ru/YFWZTQREN



https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
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
https://m.edsoo.ru/YFWZTQREN

CKPELIUBAIOIINXCS MIPSAMBIX, PACCTOSIHUE
ME¥K/ly CKpEIUBAIOLUIUMHUCS NIPSMBIMU B
IIPOCTBIX CUTYALUAX

Paccrostaue oT TOUKH J0 IIJIOCKOCTH,

74 g https://m.edsoo.ru/W5GN48EIM
paccTosiHUE OT MPSMOM JI0 MIII0CKOCTH
Brruncnenue paccTosHuN MExX Ty

75 CKPEIIMBAOIIUMHUCS TPAMBIMH C TOMOIIBIO https://m.edso00.ru/5SW9VIIHMD
MEePIEHANKYIISIPHOM TIIOCKOCTH
TpéXrpaHHbIid yroj, HEpaBeHCTBA IS

exrpa oB. Teopema IIudaropa,

76 TPEXTPAHELIX YIIIOB pema Hugarop https://m.eds00.ru/3XGHNLQ4J
TEOPEMBI KOCMHYCOB 1 CUHYCOB IJIA
TPEXTPAHHOTO yria
Oneme c(hepudecKko reoMe :

77 FICMEHTEI CHEPHYICCKOH reomeTpiH https://m.edsoo.ru/HMVTV74CP
reoJIe3nYecKue JIMHUU Ha 3emiie

78 KonTtponsnas padota "Yrusl u paccTosaus" https://m.edso0.ru/AIRTWZ59YU
Cucremarusa 3HaHu# "MHororpa

79 HeTenatt Lf‘H 1 SHATHH VIHOTOTpAHHHic H https://m.edsoo.ru/VC3UOAK3B
€ro 3JIEMEHTHI
II .B T

80 HPaMud. BB ITHPaMHAL LPaBIIbHad https://m.edso0.ru/J3R0247E0
nupamuaa
IT T .

81 DHIM, L DAMEGL 1 HAKHOHHA TPHIMBL https://m.edsoo.ru/JNDHOO8EQ
[IpaBunbHas nmpu3zmMa
H N o

82 DAMOH HApALIGHCHHIIEA, NPHMOYTOIbHRH https://m.edsoo.ru/L8803LZGS
napajuieNnienumnesa, Kyo
B .T

83 EIHYKJ'ILIG MHOTOTPAHEHIaL. Teopena https://m.edsoo.ru/BATOMDU1D
Olinepa
Beinykiible MHOrorpanHuku. Teopema

84 Otinepa. IIpaBriIbHBIE U NOTyTIpaBUIIbHBIE https://m.edso0.ru/QOMX9GA1S

MHOT'OT'paHHUKHA



https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
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
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S

85 KouTtponsHas padora "MHuororpaHHuKT" 1 https://m.edsoo.ru/3N52B3TEM
86 HowsTie BEKTOpA Ha MIOCKOCTH 1 B 1 https://m.edsoo.ru/L RBSE3B09
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL8
88 PazHoCTh BEKTOpPOB 1 https://m.edsoo.ru/5SHBMZ1POH
89 [IpaBwiio napaurenenumena 1 https://m.edso0.ru/XS6AN7LA2
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1 https://m.edsoo.ru/MJUH128L R
91 Pasnoxkenne sexropa 1o 6a31/1c3: TPEX 1 https://m.edso0.ru/U760IDCTG
BEKTOPOB, HE JIOKAIIUX B OJTHOM MJIOCKOCTH
92 CkansipHO€ TPOU3BEICHHE 1 https://m.edso00.ru/JZ46VNC71
93 Beraicretiiie yria MEsy BEKTOpaMH b 1 https://m.edsoo.ru/lU5196 UQP
MPOCTPAHCTBE
94 [IpocTeiimue 3a7a9n ¢ BEKTOPAMH 1 https://m.edsoo.ru/FIXV79T8B
95 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1 https://m.edsoo.ru/JCWURNGO01
96 [IpocTeiimue 3a7a9n ¢ BEKTOPAMH 1 https://m.edsoo.ru/BEHWOELKS
97 [IpocTeiimue 3a7a91 ¢ BEKTOPAMH 1 https://m.edso00.ru/P3W8WZZSY
98 O00011eHre U cucTEMaTU3aLNs 3HAHUN 1 https://m.edsoo.ru/ECRMXSNM3
99 O0001IeHre U cucTEMaTU3aLMs 3HAHUN 1 https://m.edsoo.ru/XXBTFP5WL
100 Hroropas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/SFGPDWNKO
101 Hroropas koHTpoJIbHAs paboTa 1 https://m.eds00.ru/X3ZG8A6SO
102 O00011IeHNE U CUCTEMATHU3AIUS 3HAHUN 1 https://m.edso0.ru/931AWXEK1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/3N52B3TEM
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
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIe

Ne i/ Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCYpPChI

IToBTOpEnue te "Koo a eKTOpa

1 BTOPEHIE TEMBL ROOPATHATSI BELTOP 1 https://m. eds00.ru/WERSDSI4U
Ha TUTOCKOCTH U B TIPOCTPAHCTBE
IToBTOpEHue te "Ckanapaoe

2 PTOPCHIE TEMBL LA ”ﬂpH 1 https://m.edsoo.ru/M6JO60NJ7
MIPOU3BEICHUE BEKTOPOB
II "B

3 OBTOPEHHE TEMBI "BRIHICICHHC y:na 1 https://m.edsoo.ru/55KY41LVG
MG)K)Iy BeKTOpaMI/I B HpOCTpaHCTBC
IloBTOpEHUE TE "VpaBHeHHe ol

4 BToP HHUT Vbl Y papH HH” HPAMOT, 1 https://m.edsoo.ru/U20HPUS6W
MIPOXOJIAMICH Yepe3 IBe TOUKH
VpaBHEHNE IIOCKOCTH, HOPMAb,

5 PABHEHHUE HIIOCKOCTH, HOpMAIE 1 https://m.edsoo.ru/VYIHSTERW
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
Yy

6 PABHEHHUE MIIOCKOCTH, HOPMAIE, 1 https://m.eds00.ru/541910WGX
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax

7 BekTopHoe npousBeneHue 1 https://m.eds00.ru/NTYOG2APM
JIuHeliHbIe HEPABEHCTBA, JIMHEHHOE

8 p ’ 1 https://m.edso00.ru/54EQ7JQSE
MIPOTPaMMHUPOBAHUE
JIuHeliHbIe HEpaBe eiiHoe

9 MHCHHBIC HEPABCHOTEA, JMHCHHO 1 https://m.edsoo.ru/VPKWBB4AA
MIPOTPaMMHUPOBAHUE
AHanuTAYeCcKre METOIbI pacuéra yriia

10 S yr 1 https://m.edsoo.ru/KHJ20M3PV
MEXAY NPSIMBIMU B MHOTOTPaHHUKAX
An S

11 ATHTHACCIHIE MCTOJI! pactieta yiia 1 https://m.edsoo.ru/DDXUUAIAS
MEXIY TIOCKOCTSIMU B MHOTOTpaHHUKAX
dopmya pacCcTOSTHUA OT TOUKHU JI0

12 pMya p a 1 https://m.edso0.ru/SG451UUG1

IIOCKOCTH B KOOpAWHATAX



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
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

HaxoxneHue paccTosiHUui OT TOYKHU 10

13 https://m.edso0.ru/8V2N4X1L3
IUIOCKOCTHU B KyOe
Haxoxnenue paccro 1 OT TO 0

14 XOMACHHE PACCTOARMH O TORIH /1 https://m.eds00.ru/UZ15UU37F
IIJIOCKOCTHU B HpaBI/IJII)HOI/I HI/IpaMI/IIle
KonTponbHag padora "Anan ecka

15 FHPOIIRHAL paboTa "AHAITHeCKad https://m.eds00.ru/SNGIIGHEM
reoMeTpus
C :

16 €UeHUs] MHOTOTPAaHHUKOB: CTaHIapPTHEIE https://m.edso0.ru/219603NHQ
MHOFOFpaHHI/IKI/I

17 CeueHurss MHOTOTPAHHUKOB: METO/T CJIE/IOB https://m.edso0.ru/52XG02J5B
CG‘-IGHI/IS[ MHOFOFpaHHI/IKOBi CTaHI[apTHI)Ie

18 IUTOCKOCTH, TIEPECECYEHUS MPSIMBIX U https://m.eds00.ru/CUP7TCPXQ
IJIOCKOCTEN
I1 :

19 APAUICIILHBIC TPAMBIC 1 IIOCKOCTH https://m.edsoo.ru/MM69MKRDP
napajuieIbHbIE CEUCHUS
ITapamnne e e OCKOCTH:

20 P . JTCTRHBL pr[ MPbIC HILTOCROCTH https://m.edso0.ru/O71ROIJFI
pacy€T OTHOIICHUH
[TapanensHble IPSIMBIE U IUIOCKOCTH: YIJIBI

21 P p yr https://m.edso0.ru/26EPTM74A
MEXTy CKPEIIUBAIOITUMUCS MPSIMBIMU
[TepnieHqUKyIISIpHBIE TTPSAMBIC U TUIOCKOCTH:
CTaHJapTHBIE Hapbl MIEPIEHIUKYIIPHBIX

22 Aap ~ P PHCHIIIY AP https://m.edsoo.ru/YQUVT6EVZX
IJIOCKOCTEH M MIPSIMBIX, CAMMETPHH
MHOTOTPaHHUKOB
[leprieHIUKYIApHBIE IPAMBIE U IUIOCKOCTH:

23 PHCHHMKYIP p https://m.edsoo.ru/HQIN20ZJP
TeopeMa O TpeX MepIreHANKYIIpax
[lepnieH UK YISAPHBIE IPSIMBIE U IIIOCKOCTH:

24 PHCHIIKY AP p https://m.edsoo.ru/OWFAQ1A9]
BBIYHCIICHUS IJTMH B MHOTOTPaHHUKAX
IToBTOpEHHE: TIIOIMAA MHOTOYTOJILHUKOB,

25 p ta T https://m.edso00.ru/FDRZ09G4X

dbopMyIbl 171 TUIOIIA e, cCOOOpaskeHUs



https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
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
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X

nooous

26

HOBTOpeHI/Ie: I1omaan MHOI‘OYI‘OJIBHI/IKOB,
(hopMyITBI IS TUTOIAICH, COOOpasKeHUs
oa00ust

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

27

HOBTOpeHI/ICI I1omaan MHOFOyFOJIBHI/IKOB,
(hopMyITBI IS TUTOIAICH, COOOpasKeHus
noxoous

https://m.edsoo.ru/HWHVENLOO

28

[Tnomaay cedeHnii MHOTOTPAaHHUKOB:
TUTOIIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHUSI TT0100Ms

https://m.edsoo.ru/X2HRM9HD4

29

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
TUTOIIA]IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI 1101001t

https://m.edsoo.ru/8H4EL YONG6

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

https://m.edsoo.ru/SSUW1WWV1

31

O6bEM Tema. O0BeM TPSAMOYTOJIBHOTO
napauiesienunea

https://m.edsoo.ru/6UXGOO0RC9

32

3amauu 00 yaBoeHUU Kyba, 0 KBajipaType
Ky0a; 0 TPHCEKIIUH yria

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

33

CrepeomeTpHuecKHe 3a/1a4i, CBSI3aHHbIE C
00BEMOM MPSMOYTOJILHOTO
napasJiesienumnesa

https://m.edsoo.ru/ODR6HE6TQS

34

HpI/IKJ'IaI[HLIe 3a4a4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA MpsAMOYT'OJIBHOT'O
apajiiejcnuieaa

https://m.edsoo.ru/OSHTIOT1G

35

O0BEM npsAMOi IPU3MBI

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

36

CTepeOMeTpI/ILIeCKI/Ie 3aga4u, CBA3aHHBIC C

https://m.edsoo.ru/1ID8HV54A9



https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
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
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9

BBIUMCIIEHUEM 00BEMOB IPSIMOM MTPU3MBI

[Ipuknaaneie 3a1a4uu, CBsI3aHHbBIE ¢ 00BEMOM

37 N https://m.edsoo.ru/QlYC4F8IU
IIPSIMOU IIPU3MBI
Brruncienue 006EMOB TE € IOMOILBIO

38 onpenenénnoro uarerpaita. OobEM https://m.edsoo.ru/ON585060H
HAaKJIOHHOM IIPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

39 onpenenénHoro uarerpata. O0sEM https://m.edsoo.ru/2CJLCMKS8N
HI/IpaMI/II[I)I
Do a 00béMa a . OTHOMICHHE

40 PMYT PEME THPAMHIIBL. LITHOTIEHH https://m.edsoo.ru/AL3PODC9E
00BEMOB MUPAMHU/T C OOIITUM yTIIOM
Do a 00béMa a . OTHOMICHHE

41 PMYIL PEME TIHPAMHIIBL. LITHOTIEHH https://m.edso00.ru/3GOOAJRNY
00BEMOB MUPAMHU/T C OOIITUM yTIIOM
CrepeoMe €CKHeE 3a1a4M, CBs3a ec

42 T? METPHHCCKH N JIATH, CRASAHHRT https://m.edsoo.ru/7TRSRHWO7
00bEMaM¥ HAKJIOHHOW MTPU3MBI
CrepeoMe €CKHeE 3aa4M, CBsI3a ec

43 T p METPUHCCKHE Sa/laTH, CBASAHHAT https://m.edso0.ru/SF480DTS6
00BbEMaMU TTMPAMHUTBI
[Ipuknagaeie 3agaun mo Teme "OO0bEMBI

44 Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM https://m.eds00.ru/9SF60YYVX
MIPU3MBI
[Tpuknamgaeie 3anaun mo Teme "OO0bEMBI

45 " ) https://m.edsoo.ru/Z4MZ27RMY
Ten", CBI3aHHbBIE C 00BEMOM ITUPAMHUIBI
I1 0né .B

46 PHMCHCHHE ObBEMOB. BHHHCIICHHC https://m.eds00.ru/I39CX0O3CP
PacCTOSTHUS JI0 TUIOCKOCTH
K o "O0BE

47 OFTPOIIRHA pa}' ora LobeM https://m.edsoo.ru/XNWZSSJ7P
MHOTOTpaHHUKA

48 Lt pirieckast MOBEPXHOCTE, https://m.edsoo.ru/7TDHKEHEG6

oOpa3yrolne UIHHIPTIEeCKON



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
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

MMOBEPXHOCTH

HMunuuap. [psamoi KpyroBoi HUAIUHAD.

49 https://m.edsoo.ru/MAVWA4KY55
[Inomane MOBEpXHOCTH LUIUHIPA
Konunueckass noBepxHocTh, 00pas ne

50 A TIOBEP pasyrot https://m.eds00.ru/PVRE7HOBY
KOHMYECKOU noBepxHocTH. Konyc
C

51 cHenme KOH}U]Ca [IIOCKOCTLIO, https://m.edsoo.ru/EOVSHALSL
MapajuIeIbHOM MIOCKOCTH OCHOBAHUS
Yceuénuelii konyc. M300paxkeHne KOHYyCOB

52 . Y P Y https://m.edso0.ru/9VKWVDCTE
nu yCC‘-ICHHI)IX KOHYCOB
ITnomans OOKOBOM MOBEPXHOCTH U MOJHOMN

53 fa P https://m.edsoo.ru/AWKB9E4ANE
MMOBEPXHOCTH KOHYCa
ITnomans OOKOBOI MOBEPXHOC OJIHOH

54 HIOTHAME DOKOBOH TIOBEPXHOCTH 1 HOTHON https://m.edsoo.ru/9NF4UE3KJ
MMOBEPXHOCTH KOHYCa
CrepeoMeTpHUeCcKHe 3aJIa4H Ha

55 JIOKA3aTeJIbCTBO U BEIYHCIICHUE, https://m.edso0.ru/QZVH5EXL9
MMOCTPOCHUEM CEYCHHI ITUJIMH]IPA, KOHYyCa
CrepeoMeTpHYeCKHE 3aJIa4H Ha

56 JIOKA3aTeJIbCTBO U BEIYHCIICHUE, https://m.edsoo.ru/AKF6PW62W
MMOCTPOCHUEM CEYCHHMI IIUJIMHIpa, KOHYyCca
IIpuxknagaeie 3a0a4i, CBI3aHHEIE C

57 p g AL, https://m.eds00.ru/3429ZLHT5
HAIHHIPOM
IIpuxinaguele 3a0a4d, CBA3aHHEIE C

58 p g AL, https://m.edsoo.ru/ZY6ENPVKD
HAIHHIPOM

59 Cdepa u map https://m.edsoo.ru/W1TVKAJOR
[Tepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanue mapa u cdepsl miockoctsto. Bua un https://m.edsoo.ru/JFENB5ZS0
n300pakeHue mapa

61 [lepeceuenue cgepsl U mapa ¢ IIOCKOCTHIO. https://m.edsoo.ru/M6WK9K950



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
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

Kacanue mapa u cdepsi miaockoctsio. Bun u
n300pakeHue mapa

VYpasaenune chepsl. [Tnomans chepsr u eé

62 . https://m.edso0.ru/U8G24BO8H
JacTen

63 Cummetpusi cepbl 1 mapa https://m.edso00.ru/6E6GX0YJS
CrepeomeTpuiecKkue 3a1a4 Ha

64 I[OKa?naTeJ:IJBCTBO M BbIYUCJICHUEC, CBA3aHHBIC https://m.edsoo.ru/MSYBPKH?R
co cdepoii U mapoM, IOCTPOCHUEM UX
CEUEHUN IIJIOCKOCTBIO
CrepeomeTpuyecKHe 3a/1auyu Ha

65 )IOKa?aaTeJ:I’BCTBO U BBIYUCIICHUE, CBA3aHHBIC https://m.edsoo.ru/MXRDTK72T
co cdepoii U mapoM, TOCTPOSHUEM UX
CEUEHNN IIJIOCKOCTBIO
II a € 3aj1a CBsI3a e co chepon

66 PHICTAIHBIC 33]1a5H, CHAZAHHBL (epoid https://m.edsoo.ru/XW5LI17A9]
1 11apoM
[ToBTOpEHME: OKPYKHOCTH Ha TIOCKOCTH,

67 BBIYUCIICHUS B OKPY>KHOCTH, CTaHAAPTHHIE https://m.edsoo.ru/EJ2QDAVE]
nonoous
Pasnmuunable KOMOMHALIMA TEJI BpaILleHUs U

68 H pait https://m.edsoo.ru/LE7933LXX
MHOTOTPaHHUKOB
3azauu 1o TeMe "Tesra ¥ MOBEPXHOCTU

69 8 " P https://m.edsoo.ru/PHHL CG54E
BpalleHUs
3azauu 1o TeMe "Tesra ¥ MOBEPXHOCTU

70 8 " P https://m.edsoo.ru/22WPBLTP9
BpalleHUs
Kourponbnaas pabora "Tena U mOBEpXHOCTH

71 P N P P https://m.eds00.ru/33W222M63
BpaIlICHUS
O0néM mnuaapa. TeopeMma 00 00BEME

72 H AP p https://m.edso0.ru/1ZN2S6ZMO

IpsAMOTro NUJIMHApPA



https://m.edsoo.ru/U8G24BO8H
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
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO

73

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéuHoro uurerpaina. O0bpEM KoHyca

https://m.edsoo.ru/ACTOMFEMVE

74

[Tnomamy GOKOBOM M TIOTHOM MOBEPXHOCTH
KOHYca

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeoMeTpHuecKUe 3a/1a4l, CBS3aHHbIE C
BBIYHCIICHUEM 00BbEMOB IIWIIHHPA, KOHYCa

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

76

[Ipuknagaeie 3agaun mo TeMe "OO0bEMBI U
TIJTOIAIM TTOBEpXHOCTEHN Ten"

https://m.edso0.ru/QXEA9GPVB

77

O06béM mapa u maposoro cexkropa. Teopema

00 00béme miapa. [Tnomans cdepsr.
CrepeoMeTpHuecKre 3a/1aul, CBI3aHHbIE C
BBIYUCIICHUEM 00BEMOB TI1apa, MapPOBOTO
CErMEHTa U I1apOBOr0 CEKTopa

https://m.edsoo.ru/\VV60ONBVZX

78

[Tpuknagaeie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHbBIE ¢ 00BEMOM IIapa u
omaabio cepbl. COOTHOMICHUS MEXKTY
TIJTOIIA IIMH TIOBEPXHOCTEH U 00bEMaMu
O0T00HBIX TE

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

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 00bEéMa rpu mo00uu.
CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC C
BBIYHCIIEHHEM 00BEMOB TeJ U IIOIIAAeH
MOBEPXHOCTEH

https://m.edsoo.ru/H24188MKQ

80

KontponsHas padota "[lnomraau
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX Te"

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

81

JIBr>xeHus npoctpaHcTBa. OTOOpakeHusI.
JIBr>keHus U paBeHCTBO ¢uryp. O0mue
CBOMCTBA IBYKECHUM

https://m.edsoo.ru/RXJ4YWGENA



https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA

82

Bupl 1BuKeHMII: TapauiesIbHbIN NEPEHOC,
LIEHTpAJIbHAsI CHMMETPUS, 3€PKaJbHAs
CUMMETPHUS, IOBOPOT BOKPYT MPSIMOM

https://m.edsoo0.ru/ZSUA7T7NTX

83

[Tpeo6pazoBanwmst mogo6us. [Ipsmas u chepa
Ditnepa

https://m.edsoo.ru/A1IPU2WOAX

84

FCOMeTpI/I‘-IGCKI/Ie 3ala4i Ha IPUMCHCHHC
JABMOKCHUA

https://m.edsoo.ru/KFDHOMGKZ

85

Kontponbnas padota "BekTops! B
npocrpaHcTae”

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

86

O6o6mmaromniee nopropeHue 11 nousTHii u
MeToJI0B Kypca reomerpun 10—11 xnaccos,
cucreMarn3anus 3HaHui: "[lapamiensHOCT
MPSAMBIX U IIOCKOCTEHN B MPOCTpaHCTBE"

https://m.edsoo.ru/IHVB2NZH9

87

O6o06matomiee moBropeHue 11 moHsITHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTemMaTu3anus 3HaHuil: "BekTopsl B
npocrpanctae"

https://m.edsoo.ru/AQEFPERJO

88

O6o06matomee moBropeHue 11 MoHATHIA 1
MeTo/10B Kypca reomerpun 10—11 knaccos,
cucTtemMaTu3anus 3HaHuil: "BekTopsl B
npocrpancrae"

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

89

O6o06matomee moBropeHue 11 moHATHIA 1
MeToJ0B Kypca reomerpun 10—11 knaccos,
cucreMarusanus 3Hanuii: "O0beM
MHOTOTpaHHUKa"

https://m.edsoo.ru/B85S7VDTC

90

Ob6o6maromniee noBroperue 11 noHsATui u
MeTo/10B Kypca reomerpun 10-11 xnaccos,
cucreMaTu3anus 3HaHuil: "O0bem

https://m.edsoo.ru/AJX4CDP5I



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
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

MHOTOIpaHHHUKa"

91

Oo6o6maromiee moropenue 11 moHsTuit u
MeTo/10B Kypca reomerpun 10—-11 xnaccos,
cucremarusanus 3Hanuit: "[Inomanu
MOBEPXHOCTU M 00BEMBI KPYTJIbIX Ten"

https://m.edsoo.ru/H2ZABPRXO

92

Oo6o6maromee moBroperne 11 moHsTHi U
MeTo/10B Kypca reomerpun 10—11 xnaccos,
cucreMaTusanus 3Hanuii: "Ilomann
MMOBEPXHOCTU U 00BEMBI KPYIJIbIX TE"

https://m.edsoo.ru/JG1DJ50NK

93

Wrorosas koHTposbHas paboTa

https://m.edso00.ru/GXZMP89GD

94

Wrorosas koHTposbHas paboTa

https://m.edso0.ru/3JI74MY6M

95

[ToBTOpEeHuE, 0600IIEHNE 1
CUCTEMATH3AINA 3HAHUH

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

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

https://m.edsoo.ru/IEBALO6B5

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

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

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHIA

https://m.edso00.ru/41X3XKQOG

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ PoJib B Pa3BUTHH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHIA

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

100

I/ICTOpI/IH Pa3BUTHA CTCPCOMETPHUN KaK
HAaYKHU U eé POJIb B pa3BUTHU COBPCMCHHBIX
HWHXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

https://m.edsoo.ru/GEJCO734F
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Wcropus pa3BUTHS CTEPEOMETPUM KaK

101 HAaYKH U €€ POJib B Pa3BUTUU COBPEMEHHBIX 1 https://m.edsoo.ru/RK4XSFWNR
WH)KECHEPHBIX  KOMITBIOTEPHBIX TEXHOJIOTHIA
Hcropus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKU U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1 https://m.edso00.ru/X89TQ8776
WH)KECHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIA
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102



https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHSAMU: TOUKA, TpsIMasi, MIIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJCTBUS W3 HUX INPU PEIICHUU
' reOMETPHUYECKHUX 33129
73 OnepupoBaTh MOHATHSIMH: MapPAJUICTLHOCTh U MEPICHIUKYISPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpumupoBaTh B3auMHOE pPAcCIOIOKEHHE TPSAMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA yroJ, TPaHU JABYIPAHHOTO yrJa,
7.5 pedpo IBYrpaHHOrO yria, JUHEHHBIN yroia JIBYrpaHHOTO yrija, rpaxycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPAaBUIbHBIH MHOTOTPAaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpamMuzia, MpU3Ma,
' MPSIMOYTOJIBHBIN MTapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA IS
7.8 KJ1accupuKanuu (BbIMYKJIble U HEBBIMYKIIbIE MHOTOTPAHHUKH, MPABUIIbHBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE IPU3MBI, NTapaJlieeIUIe/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHUKOB, HCIOIb3YA
' METO/I CJIE/IOB
Ctpouth ceyeHHs] MHOTOTPAHHMKOB METOJOM  CIIEAOB, BBITIOJIHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WM alropuTMaM, TPUMEHSS W3BECTHBIE AaHAJIMTUYECKUE METOJNbI TMpHU
7.12 pelIeHHH  CTaHAAPTHBIX MaTeMaTHYeCKHMX 3ajJad Ha  BBIYMCIICHHE
pacCTOSHUN MEXIy ABYMs TOYKAMU, OT TOYKH JIO MPSMOM, OT TOUYKHUIO
MJIOCKOCTH, MEXKY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE T€OMETPUUYECKUX BEIMYMH MO 00pasiam
713 WM alropuTMaM, MPUMEHSS H3BECTHBIE AaHATUTHUYECKHE METOJbI TMpHU

pPCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAIOIIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ 1 TIIIOCKOCTHBIO,




MCXKAY IIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMPU3Ma,

7.14 nupaMua) ¢ NpUMEHEHHEM (OPMYN, BBIYUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOIOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HHMOPMALUIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
yepTrexax U pUuCyHKax
[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIaroB pEIICHUS, €CIU YCIOBHS
MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme
718 [IpuMeHAT mpocCTEHIIME IMPOrpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBouTE mpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PAcIlO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE
[IpuMeHsTh MONTydEeHHbIE 3HAHUS Ha MPaKTHUKE: aHAJIM3HPOBATh peabHbIE
CUTYallud U NMPUMEHATh U3yUCHHbIE TIOHATHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4ecKu chOpMYyIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh peabHbIE
7.20 CUTYyallMM Ha S3bIKE TEOMETPHH, HCCJIEIOBATh IOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TEOpeM, ammapara aireopsl,
pemaTh ~ NpaKkTHYECKUEe  3a/Jauyd,  CBSI3aHHBIE C  HAXOXJIEHHEM
reOMEeTPUYECKUX BETUUUH
11 KJIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh NOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollye
6.1 WINHAPUYECKON IOBEPXHOCTH, IMWIMHAP, KOHHYECKas IIOBEPXHOCTH,
o0pasyromye KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CHIOCOOBI MOJTyYEHHUS TEJl BpaLCHHS
6.4 Knaccuduimpoats B3auMHOE pacroioskeHue chepbl U MI0CKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOI0O CJIOS, BBICOTA LIAPOBOTO
CJ10s1, IIaPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEW Tel  BpalleHus,




T€OMETPUYECKUX TEJl C MPUMEHEHHEM (popmyIt

6.7

OnepupoBaTh MOHATHUSMH: MHOTOTPAaHHMK, BIHCAaHHBIA B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TeEJO
BpalleHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAASIMH TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkaTe u3ydaemble (GUTYpHl OT PYKH M C TNPUMEHEHHEM ITPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00BEMHBIX (QUryp: BUJI CBEpXy, COOKYy, CHHU3Y; CTPOUTh CEUEHHUS Tel
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHGMOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, TMpeACTaBICHHYI0 Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (akThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONAralIliuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopMme

6.13

OrnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHHUSI BEKTOpa HAa YHCJIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHH
oOazmaror

6.15

[IpumeHsTh NpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSIMH: JEKAapTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yrol
MEXJ1y BEKTOpaMH, CKaISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIaHApHbIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB W IPOU3BCACHHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKAY BEKTOpPaMH, CKAJAPHOC IIPOU3ZBEACHHE, pacCKIaAblBaTb BCKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4uu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUMHATHOI'O MCTOAA

6.20

Pemars 3amauyn Ha J0Ka3aTeIbCTBO MAaTEMATHUYCSCKHX OTHOILIEHUM U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCJIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTO/bI npu peuIcHun CTaHAApTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHHTL npo cTeHine nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPHUICCKUX 3a/1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbl MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKHU3HU, paCIlO3HABATh MIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHUKE. aHAJIMU3UPOBATH PCAJIBHBIC




CUTyallMM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku chopMyaHpoBaHHOHN NPOOIEMbI, MOACIHPOBATH pealIbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIOBATH ITIOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U TEOpeM, amrmapara anreopsl,
pemiaTh  NPAKTUYECKHME  3a4a4d,  CBA3AHHBIE C  HAXOXKICHUEM
reOMETPUUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpuH. Touka, mnpsiMas, IJIOCKOCTh, HPOCTPAHCTBO.
[TonsiTHE 06 AaKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsIMbIX B IPOCTPAHCTBE: NIEPECEKAOINECS, TTApAIIICIIbHBIC
n CKpCHIMBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX ©W  IIJIOCKOCT el B
IIPOCTPAHCTBE: MApaJUICIIbHBIE IPsAMBIE B IIPOCTPAHCTBE, IAPAJUIEIIBHOCTh TPEX
MIpsAMBIX, MIapaJUICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyielbHble IUIOCKOCTH, CBOMCTBA TNapajuieNibHBIX IuIockocTed. IIpocreitme
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajienenunes,
MOCTPOEHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TUIOCKOCTHU: TCPICHAUKYIIAPHBIC TIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEPIEHANKYJISIPHOCTH TPSMOM M TUIOCKOCTH, TEOPEMA O MPSIMON MEepHeHANKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
yroJi, JINHEHHBIH YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 10 MJIOCKOCTH, MPOoeKLUs GUTryphl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKa MHOrorpaHHuka. llpusma: n-yrosjbHas
pu3Ma, I'paHM U OCHOBAHMs NPHU3MbI, IpsMas W HAKJIOHHAs IpU3MbI, OOKOBas U
I0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsSMOYyroiabHbIN napaiesienunes u
ero cpoiicra. Ilupammna: n-yronbHas nupamujia, I'paHd U OCHOBAHUE MHUPAMU[BI,
OoKOBasi M NOJHAs MOBEPXHOCTb NHPAMHJbl, NMpaBWIbHAS M yCcEUEHHAs MHpaMHJA.
OneMeHTsl Npu3Mbl M nHpamuibl. [IpaBWiIbHBIE MHOTOIPAaHHUKH: IOHSATHE
IIPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWJIbHAas MpU3Ma U IpaBWIbHAs NUpPaMUJA,
NpaBUJIbHAS TPEYroJbHas MUpaMKIa U IpaBUIIbHBIA TeTpasap, kyO. [IpencraBnenue o
IIPaBWJIBHBIX MHOTOIPAaHHUKAX: OKTa’ap, AOACKa’ap MU ukocayapyrue CeueHus
MPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUU B nupamMnuax, MnapauieJIeIuIeaax, IpaBHJIbHBIX
MHOT'OTrpaHHHUKax

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YyrJibl. [Inomane
OOKOBOM MMOBEPXHOCTU U IMOJIHOH IMOBCPXHOCTHU HpHMOﬁ MPpU3MBI, IJIOIIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABUIIBHOW IUPaMHUABI, TEOPEMa O IUIOIIAANA YCEYEHHOM NHUPAMUIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKY IUIOMIAASIMU TTOBEPXHOCTEH,
00BbEMaMHU IO HOOHBIX TENT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUSA u OOKOBasg MMOBEPXHOCTD,
o0Opa3syromas 1 0Ch, TIONAAs OOKOBOW U MOJTHOW TOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEpUIMHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
I0maas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBINM KOHYC: 00pa3zyrommue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, Iuamerp, oMb MoBepxHocTu cheprl. BzaumHoe
pacnofio’)keHue cepbl U TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkenue Ten BpaleHus Ha MI0CKOCTH. Pa3BépTka HUIMHIpa U KOHYCa

6.5

KomMOuHarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO0BEmMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u cieactpust u3 He€. OOBEM MIMHIPA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEX Y TUIOMIAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TENT

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MIPOXOJIlee Yepe3 BEPIINHY), CEUCHUS 11apa

6.9

Bexkrop Ha miockoctu ¥ B npocrpaHCcTBE. CII0)KEHHE W BBIYMTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno mapamienenumnena. Pemenue 3aaad, CBA3aHHbIX C IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

[IpsamoyronpHas cuctemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkaispHoe
IIPOU3BEACHNUE BEKTOPOB. BbluMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH T€OMETPUUYECKUX 3a1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXXACHUA IIPpHU PCIICHUHN 3a/a4, OLICHUBATH
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SIBJICHUH U MPH PEUICHUH 337134, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh IMOHATUSAMH: HAaTypalbHOE YMCIO, LEN0E YHCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM TOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 10 MOJYJIIO, PALMOHAJIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JIMYHBIMM TO3UIIMOHHBIMH CHCTEMaMHU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI mnporpeccust, TCOMETPUUICCKAA




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hclia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
MOHATHSAMM:  MaTpuua 2X2  u  3x3,  onpenenuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallMOHAJbHbIE, HpPpALMOHAIbHBIE,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOXKJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, YypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTh
ypaBHEHUMN, HEpPAaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIMH, MOHOTOHHOCTh
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIONb30BaTh MPOU3BOJHYIO JJs UCCIENOBaHUS (YHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peluleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHE HNPUMCPbBI MATCMATUUYCCKOI0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (GpyHKOMA, JuHEHHAas GYHKIUSA, KBaIpaTU4Has QYHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUIMH,  BBINONHATH  mpeoOpasoBaHus  TpagukoB  (YHKIHUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMNA Ui pElIeHUS] YpaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJW W YacTH, Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAapOB
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHUE MOJEIHPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSMU: cpenHee apupMeTHUecKoe, MeIuaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA pealbHBIX MPOIECCOB U SABIICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHEMHOMN perpeccun

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (QYHKIWU paclpeieiieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; yMEHHE TIPUBOJUTH TPUMEPHI TPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCYKACHUS [UIS PEIICHUS 33a]ad4; OlECHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIN Yroj, CKpelUBaloLecs npsMble, NapaalieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIy IJIOCKOCTSIMU; YMEHHUE HCII0JIb30BaTh MpPU pEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMHU: IUIOMIAJL (GUIYpbl, 00BEM (GUrypHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHPAMUJbI, TMPHU3MBI, KOHyca, IMJIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OIpEeNICHHUs U3ydaeMbIX (UTYp, BBIBUTaTh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHHne onepupoBaTh TOHSATHUSIMH: JBIDKEHHE B TPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOJE30BaTh T€OMETPUYECKHE OTHOLICHHS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4eHHbIe (OPMYyNbl M METOJbI, B TOM YHMCIIE: IUIOIAJb MMOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICpUPOBATH IOHATUAMMU: IPAMOYIOJIbHAdA CHUCTEMA KOOPAHHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHE pACIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JeHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OTnpeeTuTeNlb MaTPHIIBI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHaTs! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
NupopmalimoHHO-METOAMYECKOEe TUCBMO 00 OCOOEHHOCTSX MpPEernoJaBaHus
yueOHoro mpeamera «Marematuka» B 2026/2027 yueGHOM  roay:

https://edsoo.ru/wp-content/uploads/2025/08/matematika .pdf

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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