Mynununanabsaoe 0101xeTHOE 00meofpa3zoBaTebHOE yIPEKICHHE
cpenusns o6meodpaszoBarebHas mKojaa Ne 68

PACCMOTPEHO COI'JTACOBAHO YTHEPﬁ(ﬂAlQ

Ha 3acefanuu MO C 3aMECTHUTENIEM JUpPEKTOpa pek'rop LIKOJIBY

Y4HTENIeH eCTECTBEHHO- no ¥YBP 27.08.2026 28.08.2026r. Ne 115
MaTeMaTHYeCKOro LUKIIa é% Z /O T Kynamesa/ /E. A. Yebypakosa/
npoToko ot 26.08.2026 Ne 1

Moanucan: Yebypakosa Enexa MBaHoBHa
DN: C=RU, S=PocTosckas o6nacTb,

L=n.HoBonepcuaHoska, T=[AupekTop,
O=MYHULINMAJIbHOE BIOKETHOE
OBLIEOBPA3OBATEJIEHOE
YUYPEXOEHWE CPEOQHAA

OBLUEOBPA3SOBATE/BHASA LLKOJIA N2 ey
B a n e H 68, CHUIC=03151916521,
MNHH=612501403857, P a6 II
E=maurco@mail.ru, G=Enexa /saHosHa, H HpOIpaMMa
SN=Yebypakosa, CN=Yebypakosa
Ba H O B H Enena VsaHoBHa
OcHoBaHue: s noareepxaato aToT
AOKYMEHT CBOEI YA0CTOBEPSIOLLEN
eOHOro npeaMeTa
a MecTononoxeH1e: MecTo noanucaHms
Aara: 2026-10-19 15:03:13
Foxit Reader Bepcusi: 9.7.2

«I'eomeTpus. Yriiy0/ieHHbIH YPOBEHb
s oOydaromuxcs 10-11 knaccos

cpenHee odiiee 00pa3oBaHUE

yPOBEHb 00pazoBaHUA

2 roaa

CPOK peajin3alliy MMporpaMmal:

CocraButens: yYATEIIb MATEMATUKHA
E¢dpemenko T.P.

1. HoBonepcuanoska
2026 r.



IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust siBisieTcss OOHUM U3 0a30BBIX KypCOB Ha YpPOBHE CpeIHEro o0Imero
oOpa3oBaHUs, TaK KaKk 00eCreYnBacT BOSMOKHOCTh U3yUSHUS TUCIUILINH €CTeCTBEHHO -HAYYHOU
HAINPaBJICHHOCTH W TMPEAMETOB T'yMaHUTApHOTO IWKIAa. [I0CKOIBKY JIOTHYECKOE MBIIUICHUE,
dbopMupyeMoe TIpH HM3yYCHHH OOYYAIONIUMUCS TOHSITHUHBIX OCHOB TE€OMETPUHU, IIPH
JIOKAa3aTeIbCTBE TEOPEM M TOCTPOCHHH IENOYKH JIOTHUECKUX YTBEPXKIACHHHA TPH PEIICHUU
TEOMETPUYCCKAX 3aJla4, YMCEHHE BBIJIBHTaTh 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 OOYYAIOIIUXCS TPH W3YUYECHUU TEOMETPUHU dYepes
oOecrieueHre BO3MOKHOCTH MPUOOPETEHHS M UCTIOJIb30BaHUS 00JIee TITyOOKHX T€OMETPUICCKIX
3HAHMA W JCHCTBUHA, CHENH(PUYHBIX TEOMETPUH, W HEOOXOJUMBIX JIJIS  YCIIEUTHOTO
npo¢ecCuoHANTBHOTO 00pa30BaHuUs, CBI3aHHOTO C UCTOJIb30BaHUEM MaTEMATHKH.

[TpropuTETHBIMY 3aJla¥aMK Kypca TeOMEeTPHUN Ha YIITyOJIEHHOM ypOBHE, PACIITUPSFOIIAMU
Y YCHUJTHBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBJISTFOTCS:

paciIupeHre TPEJICTABICHUS O TEeOMETPHM KaK YacTH MHPOBOW KYIbTYPBl U
(hopMHpOBaHHE OCO3HAHUS B3aMMOCBSI3U T€OMETPUH C OKPYKAFOIIIMM MHPOM;

(dhopMHpOBaHHWE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (UTypaXx KaK O BaKHEHIIHX
MaTEeMaTHYEeCKHX MOJENAX, IMO3BOJIIONINX ONMHCHIBATH W  HM3y4aTh pas3HbIC SBJICHUS
OKPY)KAIOILIEr0 MUpa, 3HaHUE MOHATHIHOTO ammapara no pasaeny «CrepeomeTpus» yueOHOTro
Kypca reOMeTpHH;

(dbopMHpOBaHHE YMEHHSI BIAJETh OCHOBHBIMU MOHATHUSIMH O TMPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMHM CBOMCTBaMH, 3HaHUE TeopeM, GpOopMyl U yMEHUE UX NPUMEHSATh, YMEHHS
J0Ka3bIBaTh TEOPEMbI M HAXOIUTh HECTAaHAAPTHBIE CIOCOOBI PeLIeHus 3a1ay;

(dbopMupoBaHHE YMEHHs pPACllO3HABAaTh Ha UYEPTEXKaX, MOJENISIX U B PEAIbHOM MHpE
MHOTOTPAaHHUKU U TeJia BPAILEHHs, KOHCTPYHPOBATh F€OMETPUUECKHE MOICIIH;

(dbopmupoBanue MOHUMAaHUS BO3MOKHOCTH AKCHOMaTHYECKOTO MOCTPOCHUS
MaTeMaTHYeCKUX Teopui, GOpMUPOBAHHE MOHMMAHUSA POJIM AKCHUOMATHKU IpPHU TMPOBEACHUU
paccyxJIeHUI;

(dbopMHpoBaHHEe YMEHHUS BIAJETh METOJAMH JIOKa3aTENbCTB M alTOPUTMOB pEIICHUS,
YMEHHUSI HX TMPUMEHATh, TMPOBOJUTH JOKa3aTelIbHbIE pPACCY)KICHHS B XOAE pEIICHUs
CTEepEOMETPUYECKUX 3aJad W 3aJa4 C [PAKTHUYECKUM cojepxkaHueMm, (OpMUpOBaHUE
MPEJICTaBICHUsI O HEOOXOJUMOCTH JOKa3aTeIbCTB MPU OOOCHOBAHMHM MaTEeMaTHYECKHX
YTBEPKACHUN U POJIM aKCHOMATUKU B IPOBEJCHUH JIEAYKTUBHBIX PACCYXKICHHUIA,

pa3BUTHE U COBEPILICHCTBOBAHME WHTENIEKTyallbHBIX M TBOPUYECKUX CIOCOOHOCTEH
oOyuaroniuxcs, TI03HABATEIbHOW AKTUBHOCTH, HCCIEIOBATENIbCKUX YMEHUN, KPUTUYHOCTH
MBIIILJICHHS], UHTEpeca K U3YUYEeHUI0 T€OMETPHH;

¢dbopmupoBanre (GYHKIIMOHATIBLHOW T'PaMOTHOCTH, PEIEBAHTHONH T'€OMETPUM: YMEHUs
pacmo3HaBaTh MPOSIBICHUS TE€OMETPUYECKMX TOHSTUN, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUsAX U MPH U3yYEHUU JPYTrUX y4eOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH U 3aKOHOMEpPHOCTEH, MOJETUPOBAHUS PEATbHBIX CUTYyallud, HCCIEeTOBAHUS
MMOCTPOCHHBIX MOJIETIEH, UHTEPIPETAIUH 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, MpocTpaHcTBO. [loHATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUH H CIICIICTBHS U3 HUX.

B3aumHoe pacnosioskeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaiebHble U
cKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaronmxcs npsmMbix. [lapannenbHOCTh OPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajuleibHbIE MpPsIMbIE B MPOCTPAHCTBE, MApaJUIEIbHOCTh TPEX
NpsIMBIX, MapajUIeIbHOCTh MNpsMOW W MiockocTu. [lapamnenbHoe M LEHTpajbHOE
MPOEKTUpOBaHUE, n300paxenue Guryp. OCHOBHBIE CBONCTBA MapaJUIEILHOTO MPOSKTHPOBAHUS.
N300paxkenue guryp B mapajuieabHON MPOEKIHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIroJl
MEeXAy NpsIMBIMU B TIpocTpaHcTBe. llapamienbHOCTh MIOCKOCTEH: MapajuleNbHble MJIOCKOCTH,
CBOICTBa NapauleabHbIX IIOcKOoCcTel. [IpocTeiine mpocTpaHcTBeHHbIE (GUTYphI HA MIOCKOCTH:
TeTpad/p, NapajuleJenuel, HOCTPOCHNE CEUEHUH.

[leprieHqUKYISIPHOCTE  TIPSAIMOM W TIJIOCKOCTH:  TIEPIICHAUKYISIPHBIC TPSMBIE B
MIPOCTPAHCTBE, MpsAMbIE MapajUleibHble U MEPHEeHIUKYISIpHble K IUIOCKOCTH, MpU3HAK
MEPHNEHAUKYIIIPHOCTA TIPSIMOM M IUIOCKOCTH, TeOpeMa O MNpsIMOM HNEepHeHAUKYJIIPHON
miockoctu. OpTOroHanbHOE NMpOoeKTUpOoBaHME. [lepneHAuKysip U HAKIOHHBIE: PacCTOSHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MJIOCKOCTH, MPOEKIHS (PUTyphl HA TUIOCKOCTb.
[TepieHAMKYASAPHOCTD MIIOCKOCTEW: MPU3HAK NEPIEHINKYIIPHOCTH IBYX IUIOCKOCTe. Teopema
0 TPEX MEPIEHIUKYIISIPaXx.

VYTIiabl B IPOCTPAHCTBE: YIoJl MEXAY NPAMOUN U TIIOCKOCTBIO, ABYTPAHHBIM YI0JI, TUHEHHBIN
YroJ JIBYIpaHHOTO yria. TpéXrpaHHbld W MHOrorpaHHbeie yribl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yria. CBONCTBa INIOCKHMX W JIBYTPAaHHBIX YIJIOB TPEXTPAaHHOrO yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO YIJIa.

MHOrorpaHHMKH

Buznbl MHOrorpaHHMKOB, pa3BEpPTKa MHororpaHHuka. [Ipusma: nN-yronapHas mnpusma,
mnpsiMasi U HaKJIOHHAs MPU3MbI, OOKOBasi M MOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunesn,
MPSIMOYrOJIbHBIM Mapajulesienune] W ero cpoicrBa. Kparwaillime nytv Ha MOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpocrpancTBennas teopema Iludaropa. IMupamuma: n-
yroJibHasi TUpaMua, MpaBuibHas U yceu€HHas nupaMubl. CBoiicTBa pédep U OOKOBBIX TpaHEit
MpaBUJIbHON NHpaMujibl. [IpaBUIbHBIE MHOTOIpaHHUKH: MpPaBWIbHAs MPU3Ma U IpaBUJIbHAs
nMpaMuia, mpaBuibHas TPEyroiabHas MUpamMuia U MpaBUIbHBIN TeTpasap, KyO. [Ipeacrapnenue
O MPaBWIbHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCAP.

Brruncnenue >neMeHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yribl. [lnomans GoxoBoi
MOBEPXHOCTU U IOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIAJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomanas GOKOBONM MOBEPXHOCTH M TOBEPXHOCTH
MPaBUIILHOM TUPaMUIbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMU/IBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHTHl CHMMETPUHU MPABHIIBHBIX MHOTOTPAaHHUKOB.
CummeTpusi B MpaBUIBHOM MHOTOTPAaHHUKE: CHUMMETpHUS Napajljielenuneaa, CUMMETpUs
MPaBUJIbHBIX MTPU3M, CHMMETPHUSI MPABWUIILHON TUPAMUIBI.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, IJTMHA HEHYJIEBOTO BEKTOPA, BEKTOPbI
KOJUIMHEapHble, COHANpaBJICHHbIE U TMPOTUBOIOJIOXKHO HAMpPABICHHbIE BEKTOpbl. PaBeHCTBO



BEKTOPOB. JIeHCTBHUS C BEKTOpAMM: CJIOXKEHHWE U BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIbKHX
BEKTOPOB, YMHOXXEHHME BekTopa Ha uucio. CBolicTBa clokeHUsi BekTopoB. (CBolicTBa
YMHOKCHH BCKTOPA HA YUCIIO. ITonsarue KOMILIaHApPHBIC BCKTOPLI. HpI/I3HaK KOMIIJIAHApHOCTHU
Tpé€x BekTOopoB. [IpaBuino mnapawienenunena. Teopema O pPasjioKEHUH BEKTOpA MO TPEM
HCKOMILIaHAPHBIM  BCKTOpPaM. Hpi[MOyTOJII)Haﬂ CUCTCMa KOOpJAWHAT B MPOCTPAHCTBC.
Koopaunatsl BekTopa. CBsi3b MeXAYy KOOpJIMHATaAMH BEKTOpPAa M KOOpAMHATaMHU TOYEK. YTOJI
MEXy BekTopamu. CKalsipHOE MPOU3BEACHHE BEKTOPOB.
11 KJIACC

Tena Bpamenust

TTonsaTus: MUWIMHAPHUYECKad MOBCPXHOCTb, KOHHYCCKAsA IMOBCPXHOCTD, C(l)epI/I‘-IGCKaX
MIOBEPXHOCTh, OOpasyrolue mnoBepxHocTed. Tenma BpalleHUs: IWIMHAP, KOHYC, YCEUEHHBII
KOHyc, cdepa, map. BzaumHoe pacnonioxkenue cgepbl U INIOCKOCTH, KacaTelabHasl MIIOCKOCTh K
cdepe. M300paxeHune Ten BpaleHUs Ha MIockocTu. Pa3BépTka muuinHapa u konyca. CummeTpus
cdepsl 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME MNPAMOYTOJIBHOIO
napauienenunena U ciaeactBuss u3 He€. OObEM MpSAMOM M HAKIOHHOW TMPHU3MBI, IUIUHIPA,
nupamMuibl 1 konyca. O6bEM 11apa U apoBOTro CETMEHTA.

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTOT'pPaHHHKOB. HpmMa, BIIMCaHHAsA B LUJIUHAP,
omucaHHas okoJio muiuHApa. [lepecedenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO cepbl, CPephl, BIUCAHHOU B
MHOTOTPaHHUK WJIU TEJIO BPAICHUSI.

[Tmomank MOBEpXHOCTH IMWIMHAPA, KOHYyca, Tuiomianas chepel U e€ yacteit. [logobue B
npocTpancTBe. OTHOmIeHHE OOBEMOB, TUIOMIAJCH TMOBEPXHOCTEH MOJOOHBIX  (uryp.
[IpeoOpazoBanue momobus, romoTeTus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJIb30BaHUEM
CTEPEOMETPUUYECKUX METOOB.

[locTpoeHne ceyeHMH MHOTOTPAHHMKOB W TEJI BpaAUICHUS: CEYEHHMS LWJIHHIpA
(mapamenbHO M MEPIEHIUKYISIPHO OCH), CEYEeHUs KOoHyca (mapasuieJibHble OCHOBAaHUIO H
MPOXOJIAIINE Yepe3 BEpPUIMHY), CEYCHHsI IIapa, METOJIbl MOCTPOCHUSI CEYCHHI: METOJ CJe/IOB,
METO/l BHYTPEHHET0 MPOEKTUPOBAHHUS, METO IEPEHOCA CEKYILEH MIOCKOCTH.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bexropsl B pocTpancTBe. Onepannu HaJ BEKTOpaMu. BeKTOpHOE yMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpHOr0 yMHOKEHHUs. l[IpsMoyronpHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Paznokenue Bekropa mo 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpU
pEeLIEHUU TEOMETPUYECKUX 3a]au.

JBu:keHHsI B IPOCTPAHCTBE

JIBuxkenuss mpoctpanctBa. OrtoOpakenus. [IBwkeHuss u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JBWXEHUU. Buabl NBWXEHMI: NapaieNbHbIl NEPEHOC, LEHTpajlbHasi CUMMETPUs,
3epKaJIbHasi CHMMETpPHs], IOBOPOT BOKpYr mpsmoil. [IpeoOpazoBanus nogodus. [Ipsmas u cdepa
Oinepa.



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

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kianckoe BociMTaHMe:

COPMHUPOBAHHOCTh  TPAXKAAHCKOW TO3MLIMU  OOyJaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBJICHHUH, NpPOLEAYp TPaKIAHCKOTO 0O0IecTBa
(BBIOOpPBI, OMPOCHI M JPYroe), yMEHHWE B3aMMOJECWCTBOBATh C COLMAIbHBIMH WHCTUTYTaAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpMHUPOBAHHOCTh POCCUNCKOM Tpa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IIPOLLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTE€MAaTHKH, [IEHHOCTHOE OTHOUIIEHUE K JIOCTMKEHHSM POCCHUUCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MAaTEeMaTUYECKOUN IIKOJbI, UCMOJb30BAHUE ITHUX JIOCTHKEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME  JYXOBHBIX IIEHHOCTEM  pOCCHUHCKOrO  Hapojaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HAayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYHMBOTO OYAyYIIETo;

4) acTeTHYeCKOEe BOCIIMTaHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYasd  OCTETUKY  MAaTeMaTH4ECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amad, peIICHUH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B HHTEpecax 3J10pOBOT0
u Oe3omacHOro oOpasa JKHM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBOe BOoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JIOOUS, HMHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHaANbHOM NEesSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BBIOOp Oyaymiei mnpodeccun U PeaTu30BBHIBATH COOCTBEHHbBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camMo00pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

c(OPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE MPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rI00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U PelIeHUs 3ajad B 0ONACTH OKpYKalollel Cpellbl, TIIaHuPOBAaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI /151 OKPYKAIOLIEH Cpenpl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOH MPAKTHUKH, MOHUMAHHE MATEeMaTHYECKOW HAyKH Kak cgepsl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TFOTOBHOCTb OCYILECTBIISTh MPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHANBUYAIbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBIE YHHBEpPCAJIbHbIE YueOHbIE el CTBUS

Ba3oBble jornueckue qecTBUS:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TNPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHWA MEXAYy TIOHATUSAMHU, (OPMYJIUPOBATH ONPEICICHHUS IMOHSATHMA,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAJIH3a;

BOCIIPUHUMATh, (OPMYIHPOBATh W TMPEOOPa3OBBIBATH CYKJCHUS: YTBEPAUTEIbHBIC M
OTpHUIIATENIbHbBIE, CIMHIYHBIE, YaCTHBIE U 00II1e, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHBOpPEYHUs B (haKTax,
JTAHHBIX, HAOMIOACHUAX W  YTBEPXKICHHSX, TMpeiaratb KPUTEPUU JUIS  BBISBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBO/JIBI;

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoyiee MOAXOIAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKUI HHCTPYMEHT NMO3HAHUs, (POPMYIUpPOBaATh
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYUE, MNpobiaeMy, ycTaHABIMBAaTh HCKOMOE U JIAaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENILHO  CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIICHUS, IMPOIIECCAa, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS], UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

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

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIUH, JTaHHBIX, HEOOXOAUMBIX JJIS OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMH(POpPMAIMIO W3 HCTOYHUKOB  PA3NMYHBIX THUIIOB, aHAIM3HPOBATH,
CUCTeMATU3UpPOBaTh W HMHTEPHPETUPOBATh HMHGMOPMALMIO pPA3UYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHS;



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

OLICHUBATh HAAEKHOCTh MH(MOpPMAIMM IO CaMOCTOSITEIBHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe AeiicTBUSA

Oo0menmne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XKACHHA B COOTBCTCTBUU C YCIOBUAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M IHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHUA IO XOAY PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0JIe 0OCYXJIEHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pCHIaCMOﬁ 3aaa4M, BBICKA3bIBAThb HWACH, HALCJICHHBIC HA IMOMUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHUSIMH JPYTHX YYaCTHUKOB Jauajiora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MIO3UIIHIA, B KOPPEKTHOU opme GopMyTHpoBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHUS;

OpCACTABIATE PE3YJIbTAThl PCIICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMpaTh (QopmaT BBICTYIJIEHUS C Y4YETOM 3aJad Npe3eHTAlUud U
0COOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJTOPUTM pELIEHHs 3aJadd, BBIOMpaTh CIOCOO peleHHs ¢ Yy4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaThb M KOPPEKTUPOBATh
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMM II03HABATEIILHON pe(uIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PE3yJdbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yiIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbI€ MOTYT BO3HHMKHYTh IPH PEIICHUH 3a/a4d, BHOCHUTH
KOPPEKTHUBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHMBATb COOTBETCTBME pe3yibTaTa LEIM M YCIOBHUSAM, OOBSICHATH INPUUUHBI
JOCTMDKEHUS] WM HEJNOCTH)KEHHs] Pe3ylbTaTOB JESATEIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

MOHMMAaTh U UCIMOJIb30BaTh MPEUMYIECTBA KOMaHIHOW M MHIMBHIyalbHON pabOTHI MpU
pemieHMH y4yeOHBIX 3ajJa4, NPUHUMATh LEeJIb COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM palOThl, pacmpenenarb BHIbl padOT, JOrOBApUBATHCSA, OOCYXIATh
IpOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPyNMHoBBIX (popmax paboTsl (0OCykIeHHs, 0OMEH MHEHUH, «MO3TrOBbIE
IITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMHM 4I€HAMH KOMAaHJbl, OLIEHUMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMIM MpPOAYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aMMOJIEHCTBUSI.

HNPEIMETHBIE PE3YJIBTATbBI

K koniy 10 ki1acca oOyyaromuiicss HAyYuTCA:



cBOOOJTHO ONIEPUPOBATh OCHOBHBIMHU MOHITUSMHU CTEPEOMETPUH MIPU PEIICHUU 33/1a4
IIPOBEJIEHUU MaTEMAaTUYECKUX PACCYKICHUM;

MPUMEHATh AaKCHUOMBbl CTEPEOMETPUM M  CIEACTBUA U3 HUX I[pPU  PELICHUU
F€OMETPUYECKUX 3aa4;

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

cBOOOJTHO OMEPUPOBATHh MOHATHSIMHM, CBSI3aHHBIMU C YTJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMU B IIPOCTPAHCTBE, MEX/TY MIPSIMOI U IJIIOCKOCTHIO;

cBOOOJTHO OTIEPHPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOT'paHHHKAMU;

cBOOOJTHO pAacro3HaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHUKOB (MpH3Ma, HUpPaMUJA,
MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJlacCU(PHUKAINU;
CBOOOJHO ONEPUPOBATh TOHATUSMH, CBS3aHHBIMH C CEYEHHEM MHOTOIPAaHHUKOB
IJIOCKOCTBIO;

BBITNIOJIHATH MApaAJUIENIbHOE, LIEHTPAJIILHOE U OPTOTOHAIBHOE MTPOEKTUPOBaHUE (PUTYp Ha
IJI0CKOCTb, BBITIOJIHATH N300pakeHHs PUryp Ha MIOCKOCTH;

CTPOUTH CEYEHHsS] MHOTOI'PAHHUKOB Pa3WYHBIMU METOJIaMH, BBIOJIHATH (BBIHOCHBIE)
IUIOCKHE YepTeXKHU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUJ CBEpXy, COOKY,
CHU3Y;

BBIYMCIATh IUIOIIAAM [OBEPXHOCTEW MHOTOIPAaHHUKOB (Mpu3Ma, MHUpaMUia),
TreOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyI;

CBOOOJIHO ONEpUpPOBaTh MOHATHAMU: CUMMETPHs B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (QUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATE ACHCTBHS HaJl BEKTOpaMH;

pemaTh 3aJa4d Ha J0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLIEHMH M HaXOXKICHUE
Ir€OMETPUYECKUX  BEIMYMH, IPUMEHSS M3BECTHBIE METOAbl IPU  PELICHUU
MaTeMaTUYECKUX 33/]1a4 MOBBIIIEHHOI'O ¥ BBICOKOT'O YPOBHS CJIOKHOCTH;

IPUMEHATH NIPOCTEHIINE TPOrPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3a/aY;

U3BJIEKATh, peoOpa3oBbIBATH u UHTEpIPETUPOBATH UHPOPMALIUIO 0
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, NpPEJCTaBICHHYIO Ha 4YepTekax MU
PHUCYHKaX;

IPUMEHATh NOJYYEHHbIE 3HAHHUSA Ha I[PAKTUKE: CpPaBHMBATh U AHAIW3UPOBATh
peanbHble CUTYyalluH, NMPUMEHATh M3y4EHHbIE MOHATHUS B IpOLlecCe NOUCKA pEIIeHUs
MaTeMaTu4ecku chopMyIupoBaHHON MPOOIEMbI, MOJIEINPOBATh PealbHbIE CUTYallUU
Ha s3bIK€ TEOMETPUHU, HCCIEeNOBaTh IOCTPOEHHbIE MOJEIH C MCIOJb30BaHUEM
reOMETPUYECKUX TOHATHM M TeopeM, amnmapara anreOphl, peliaTb MPaKTUYeCKHe
3a/1a4M, CBSI3aHHBIE C HAXOXKIEHUEM I€OMETPUUYECKUX BEIIMUNH;

UMETh TpEACTaBIeHUsI 00 OCHOBHBIX J3Tanax pa3BUTUS T'€OMETPHUM KaK COCTaBHOM
JacTu (pyHAaMEHTa pa3BUTHS TEXHOJIOTUH.

K koniy 11 kiacca oOyyaromuiicss HayduTCs:

CBOOOJHO OTIEPUPOBATH MOHITHIMHU, CBSI3aHHBIMU C IWJIMHIPHYECKON, KOHMUECKON U
chepruueckoil MOBEPXHOCTIMH, 0OBACHATH CIIOCOOBI IOTYYCHHUS;



ONEpUpPOBATh MOHATUSIMHU, CBA3AHHBIMHU C T€JIaMM BpALICHMS: LMIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh TeJa BpaimeHus (WIHHIP, KOHYC, cdepa U map) u 0OBSICHATH CIIOCOOBI
IIOJIy4EHUS TEJl BPAIllCHNUS;

KJIacCU(UIIMPOBATh B3aMMHOE PACIIOJIOKEHHE CEphI U TIOCKOCTH;

BBIUMCIIATH BEIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB M TEJI BpalIeHHSA, OOBEMBI U
IUIOLIAM MMOBEPXHOCTEW MHOTOTPAaHHUKOB M TE€J BPALICHUS, T€OMETPUUYECKUX TEN C
MIpUMEHEHHEM (DOPMYIT;

cBOOOJTHO OTIEpUPOBATH MOHSTUSMH, CBSI3AaHHBIMH ¢ KOMOMHALUSAMH TEJ BPAIICHUS U
MHOTOT'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy M OMHCAHHBIA OKOJO chepsl,
cdepa, BUcaHHAas B MHOTOTPAHHUK UJIU TEJIO BPAIllCHHUS;

BBIYMCIISATH COOTHOLIEHUSI MEXIY IJIOIIAASIMHU MMOBEPXHOCTEW U 00bEMaMU MOJ0OHBIX
Tell;

n300paxaTh H3ydaeMble (PUTyphl, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3
PUCYHKOB IMPOCTHIX 00BbEMHBIX (UTYp: BHJIl CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS
TEJ BpallleHHUS;

W3BJIEKATH, WHTEPIPETUPOBATH 51 peoOpa3oBbIBATh nHpopMaLnIo 0
MIPOCTPAHCTBEHHBIX T€OMETpUUYECKUX (Urypax, MNpeACTaBIEHHYIO Ha 4YepTexax Hu
PUCYHKaX;

CBOOOHO OTIEPUPOBATH TIOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJTHATE OTIEPAIMH HaJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKapTOBOM cCHCTEME KOOP/MHAT;

pelath TeOMETPUYECKHE 3a/Jadl Ha BBIYHCICHHE YIJIOB MEXAy HpSIMBIMU H
IJIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUM OT TOYKM JIO IJIOCKOCTH, B LIEJIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOa MPH PEIICHNH;

CBOOOJHO OIEpPUPOBaTh MOHATHSAMH, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh M300pakKeHHs] MHOTOTPAHHUKOB U TeNl BpallleHUs MPH MapajieIbHOM
nepeHoce, HEeHTPaIbHONH CUMMETPUH, 3epKaIbHOW CUMMETPHUH, NPU MOBOPOTE BOKPYT
pSMOM, TIPe0Opa3oBaHuUs MOA00HS;

CTPOUTH CEUYEHHS MHOTOIPDAaHHUKOB W Tl BpALICHUS: CEUYEHUs LUIUHApA
(mapanenbHO U MepHeHANKYISIPHO OCH), CEYeHHs KOHYca (IapauieIbHble OCHOBaHHUIO
U TIPOXOJISIINE Yepe3 BEpIINHY), CEUCHHUS 1I1apa;

WCII0JIb30BaTh METOJbl MOCTPOCHHUSI CEUEHUH: METOJ| CJIEN0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIIEH MI0CKOCTH;

JOKa3bIBaTh FTEOMETPHUECKHUE YTBEPKIACHMUS,

MPUMEHSITh TreoMeTpuueckue (akThl JUIsl pElIeHUs CTEPEeOMETPUYECKUX 3ajad,
MIPEIOIAraloINX HECKOIBKO IIAaroB PEIICHUs, €ClIM YCIOBUS MPUMEHEHUS 33/1aHbl B
SIBHOU U HEesIBHOU (hopMme;

pemarh 3aJa4d Ha JI0Ka3aTeIbCTBO MAaTEMaTHYEeCKUX OTHOIICHHA M HaXOXKICHHE
TeOMETPUYECKUX BEINYMH;

MPUMEHSTH MPOTPAaMMHBIE CPEJICTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH
pEIICHUH CTEPEOMETPUUYECKUX 33/1aY;

MPUMEHSITh TOJYYCHHbIE 3HAaHUS HA TPAKTHKE: CpaBHHUBATh, aHAIM3UPOBATH U
OIICHUBATh PeajbHbIe CUTYallUH, IPUMEHSATh U3YYCHHBIE MOHATHS, TEOPEMbI, CBOHCTBA
B TMpollecce TMOUCKAa PEIICHUS MaTeMaTH4ecKu CGHOpPMYTUPOBAHHON MPOOIEMEI,



MOJIENIUPOBATh PeajbHbIE CUTYAl[MH HA A3bIKE F€OMETPHUH, UCCIIEI0BATh OCTPOECHHbBIE
MOJIENI C HCII0JIb30BAHUEM I€OMETPUYECKUX NOHATUM M TEOpEM, almapara ajireopsl,
pelaTh MpaKTH4YECKHUE 3a/1a4M, CBA3aHHbIE C HAXOKIECHUEM F€OMETPUUECKUX BEJINYUH;
UMETh IPEACTaBICHUS 00 OCHOBHBIX 3TallaX pa3BUTHS I'€OMETPUM KaK COCTaBHOM

qacTh (QyHIaMEHTa Pa3BUTHS TEXHOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM

n/m| MNporpamMmsl

KoaunuyecTBo 4acoB

IIpakTn
KoHTpoJubsH P
Bcero yecKHue

ble padoThI
padoThI

DJIEeKTPOHH
ble
(uudpossbie)
oOpa3oBareJ
bHbIE

pecypchbl

BocnurareabHbIH MOTEHIIAAJ
YpOKa

BBenenue B crepeoMeTpHio

23 1

https://m.edsoo
JUKYG7NZU

RY

B3anmHoe pacrnionoxxenue
MPSIMBIX B IPOCTPAHCTBE

https://m.edsoo
.TU/EBM1F56

M3

[TapanienbHOCTb NPSAMBIX U
IJIOCKOCTEMN B MPOCTPAHCTBE

https://m.edsoo
.ru/W2CV803

70

[leprnieHIUKyYIAPHOCTD MPSMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE

25

https://m.edsoo
.TU/MWNOES6G

MP

Yriasl u PacCTOAHUA

16 1

https://m.edsoo
.FTu/0INY8KY

RU

MHororpaHHuKH

https://m.edsoo
.Tu/SEBER9V

K5

BekTopsl B mpocTpaHcTBe

12

https://m.edsoo
.ru/W2CV803

70

I'paxnaHckoe BoCIUTaHUE:
TOTOBHOCTb K BBITTOJTHEHUIO
00s13aHHOCTEN rpaklaHUHA U
peali3alym ero mpas,
MIPEJICTABIICHUEM O
MaTeMaTHYeCKUX OCHOBaX
(GyHKIIMOHUPOBAHMSI Pa3IMUHBIX
CTPYKTYD, SIBIICHUH, TPOLIEAYP
rpakIaHCKOTO OOIIeCTBa
(BBIOOPBI, OTIPOCHI | TIP. ).
I[IaTpuoTHYeckoe BoCIUTAHUE:
MPOSIBIIEHUE UHTEpEca K
MPOLLIOMY U HACTOAIIEMY
POCCUICKON MAaTeMaTHKH,
[IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCHUMCKIX
MAaTeMaTHUKOB U POCCUHUCKOMN
MaTeMaTHYeCKOH IIKOJIbI, K
HCIIOJIb30BAHUIO ATHX
JTOCTIKEHUH B IPYTHX HayKax U
MpUKIAIHBIX cepax. JlyxoBHo-
HPaBCTBEHHOE BOCIIUTAHME:
TOTOBHOCTBIO K 00CYXJICHUIO
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[ToBTOpEeHue, 0600IICHNE 1
cUCcTeEMAaTu3alys 3HaHUH

https://m.edsoo
.TU/SEBER9V

K5

ATHYECKUX MPOOIJIEM, CBSI3aHHBIX
C IPaKTHYECKUM MPUMECHECHUEM
JIOCTHKEHUH HAyKH,
OCO3HAHHUEM BaKHOCTH
MOPAITEHO-ITHYECKHX
MIPUHIIAIIOBB JCSITSILHOCTH
YUEHOTO.

JcTeTHYECKOe BOCTIUTAHHUE:
CIOCOOHOCTH K
SMOIMOHAITBHOMY U
ACTETUYCCKOMY BOCIPHSITHIO
MaTeMaTHYECKUX 0OBEKTOB,
3a/1a4, peIIeHU N, pacCyXACHUM;
YMCHHIO BUJICTh
MaTeMaTHICCKHE
3aKOHOMEPHOCTH B HCKYCCTBE.
du3nyeckoe BOCIUTAHHE:
dbopMupOBaHHUE KYIbTYPHI
3I0POBOT0 00pa3a )KU3HU U
HMOIIMOHAJILHOTO
OJIaroTOJTyYHs:
c(hOpMUPOBBIBATH HABBIKU
peduiekcun, MpU3HAHUEM CBOETO
IpaBa Ha OIUOKY U TAaKOT'O e
IpaBa JIpyroro 4eyioBeKa.
TpynoBoe BocnuTaHue:

OCO3HAHHBIN BBIOOD U
HOCTPOCHUE UHIUBUYAIbHON
TPAeKTOPHU 00pa30BaHUS U
KH3HEHHBIX TJIAHOB C Y4ETOM
JMYHBIX HHTEPECOB U
oO11ecTBeHHBIX MOTpeOHOCTEH.
JKO0JIOTHYECKOe BOCIIUTAHME:



https://m.edsoo.ru/SEBER9VK5
https://m.edsoo.ru/SEBER9VK5
https://m.edsoo.ru/SEBER9VK5

HKOJIOTMUECKOE MBIILJICHUS,
YMEHMSI pyKOBOJICTBOBATHCSI UM
B II03HABATCIILHOM,
KOMMYHUKAaTUBHOHN U
COLMAIbHOW ITPAKTHKE
ILlennocTn Hay4YHOroO
MO3HAHMS: TI03HABATEIILHOMN U
MH(OPMALMOHHON KYJIBTYpPHI, B
TOM YHCJI€ HaBBIKOB
CaMOCTOSITENIbHOI pabOTHI €
yueOHBIMH TEKCTaMH,
CIIPaBOYHOU JIUTEPATYPO,
JOCTYITHBIMU TEXHUYECKUMU
cpeacTBaMu MHGOPMAITMOHHBIX
TEXHOJIOTUI; MHTEpeca K
00Yy4YCHHIO U TTO3HAHHMIO,
J110003HATENBHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K
camM000pa30BaHuIo,
UCCIIEI0BATEIbCKON
JEATEIIBHOCTH, K OCO3HAaHHOMY
BbIOOPY HaNpPaBIEHHOCTH U
yYpOBHS 00yueHUs B
najJpHenIeM

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME
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11 KVIACC

KouuecTBO 4acoB DJIeKTPOHHbIE BocnurarebHbIA NOTEHIINAJ
HaunMeHoBaHHe
Ne Ipakruuec | (uuppoBbIe) Ypoka
pa3aeyioB M TeM KoHTpoabHbIE
n/n Bcero KHe o0pa3zoBaTre/ibHbIE
nporpaMmmsl paﬁo”[],]
paﬁOTbl pecypcChl
1 Anamurudeckas 15 1 https://m.edsoo.ru/KYG I'paxxnanckoe BocnuTanue:
reoMeTpHs 7NZURY TOTOBHOCTH K BBITIOJITHEHUIO
00s13aHHOCTEHN TPaKIaHWHA U
[ToBTOpEHMeE,
606 _ peanu3aiuu ero npas,

2 00001ICHIE U 15 1 https://m.edsoo.ru/E8M1 Mpe/ICTABIEHHEM O
CHCTCMATU3alNA F56M3 MaTEMATHYECKUX OCHOBAX
3HAHUHI (YHKIIMOHUPOBAHHMSI Pa3THIHBIX

3 O6BEM 17 1 https://m.edsoo.ru/W2C | CTPYKTYP, ABIICHHH, IpOLELyp
MHOTOTPaHHHUKA V80370 TPAKIAHCKOTO ObIIecTBa

(BBIOOPBI, OTIPOCHI | TIP. ).
4 Tena Bpamenus 24 1 https://m.edso0.l/WNS | J1arpyoTHyeckoe BociuTanue:
ES6GMP MIPOSIBJICHUE MHTEPECa K
ITnomanun MIPOIIJIOMY U HACTOSIIEMY
HOBEPXHOCTH U https://m.eds00.ru/0INY | POCCHHCKON MaTeMaTHKH,
5 OOBEMBI KPYTITBIX 9 1 8KYRU LIEHHOCTHBLIM OTHOIIIEHUEM K
e JTIOCTHYKEHHUSM POCCUHCKHUX
MAaTeMaTHUKOB U POCCUHCKOM
5 JIaTe— 5 1 https://m.edso0.ru/SEBE | ;qremarnueckoii LIKOJIBI, K
RI9VKS HCIIOJIb30BAHUIO ITHX
JOCTIKEHUH B IPYTHX HayKax U
NpUKIAIHBIX cepax. JlyxoBHO-
TosTopenwe, HPABCTBEHHOE BOCIHTAHHE:
7 00001enne u 17 5 https://m.edsoo.ru/W2C TOTOBHOCTBIO K 00CYXJICHUIO

cUCTeMaTHu3aIus
3HAHUH

V80370

OTHYCCKHX HpO6HCM, CBs3aHHBIX C
MPAKTUYCCKUM IMPUMCHCHUCM
JOCTHKCHUH HAayYKHU, OCO3HAHUCM
BA’)KHOCTU MOPAJIbHO-3TUYCCKUX



https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/KYG7NZURY
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/E8M1F56M3
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/WN9ES6GMP
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/01NY8KYRU
https://m.edsoo.ru/SEBER9VK5
https://m.edsoo.ru/SEBER9VK5
https://m.edsoo.ru/W2CV8O37O
https://m.edsoo.ru/W2CV8O37O

MPUHIIAIIOBB JESITEILHOCTH
YUYEHOTO.

JcTeTHYecKOe BOCIUTAHME:
CIOCOOHOCThH K IMOLIMOHAIBHOMY
Y 3CTETUYECKOMY BOCTIPUSTUIO
MaTeMaTUYeCKHX 0ObEKTOB,
3a/1a4, peIICHUN, PaCCyKACHUM;
YMEHUIO BUJETh MAaTEMaTUUECKUE
3aKOHOMEPHOCTH B UCKYCCTBE.
du3nyecKoe BOCIIUTAHHE:
(bopMHpOBaHUE KYJIbTYPbI
3I0pOBOTO 00pa3a )KU3HU U
AMOIIMOHAIBHOTO OJ1aroToTydust:
c(OpMHPOBHIBATH HABBIKU
pednexcun, Mpu3HAHUEM CBOETO
IpaBa Ha OMUOKY U TAaKOI'o Ke
IpaBa JIpyroro 4eJoBeKa.
TpynoBoe BocliuTaHHe:
OCO3HAHHBIN BBIOOD U
MOCTPOEHNE WHAUBUIYATEHOMN
TpaeKTOpUHU 00pa30BaHUs U
JKU3HEHHBIX TUIAHOB C YUETOM
JUYHBIX HHTEPECOB U
00IIIeCTBEHHBIX TOTPEOHOCTEH.
IK0JIOTHYEeCKOe BOCTIUTAHUE:
HKOJIOTMUECKOE MBIILICHUS,
YMEHHsI pYKOBOJICTBOBAThHCS UM B
MO03HABATEJIBHOM,
KOMMYHUKATUBHOW U COLIMATIBHOMN
npakTuke LleHHocTH HayYHOTO
MO3HAHUS: TIO3HABATEILHOU U
WH(OPMAIIMOHHON KYIbTYPHI, B




TOM YHCJIC HAaBBIKOB
CaMOCTOATENIBHON PabOTHI C
y4eOHBIMU TEKCTaMH,
CIIPaBOYHOMU JIUTEPATYPOH,
JOCTYITHBIMU TEXHHYECKUMHU
cpeacTBaMu MH(POPMAITMOHHBIX
TEXHOJIOTHl; MHTEpeca K
00Y4YEHUIO U TTO3HAHMIO,
JIF0003HATEJILbHOCTH, TOTOBHOCTH
U CLIOCOOHOCTH K
caM000pa3oBaHUIO,
HCCIEN0BATEIbCKOU
NEeSITeTbHOCTH, K 0CO3HAHHOMY
BBIOOPY HAIPaBICHHOCTH H
YpOBHA 00y4€HUs B JalbHEUIIIEM

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHoBHbIE NpaBUiIa
n300pakeHUsI Ha PUCYHKE
IJIOCKOCTH, MapajiebHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

https://m.edsoo.ru/FOIMGVRWHE

[ToHsATHS CTEpEeOMETPHH: TOYKa,
npsiMasi, INOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBuUJia M300paKeHHS Ha
PHUCYHKE IIJIOCKOCTH,
MapajuIeIbHBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

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

IlonsTHs: MEPECCKAIOIUECA
IIJIIOCKOCTH, IEPECEKAIOIMIUECA
IpsaAMas U IJI0CKOCTb,
TOJIYIIPOCTPAaHCTBO

https://m.edsoo.ru/T2NNAU5SWK

IlonsaTus: MNEPCCCKAOIMNCCA
INIOCKOCTH, IICPCCCKAIOIIUCCS
npsaMasa 1 mI0CKOCTb,
TOJYIIPOCTPAaHCTBO

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

MHororpaHH1KH, H300paxeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F



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

(buryp, HeCyIIECTBYIOIIUX
00BEKTOB

MHororpaHHUKH, U300pakeHue
MPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HeCyIIECTBYIOIINX
00BEKTOB

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

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIIEICTBUS U3 HUX

https://m.edsoo.ru/IDKRAG603N

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIIEICTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEpEOMETPHH U
TIepBbIE CIICICTBUS U3 HUX.
CriocoObl 3a/1aHMs PSMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBE.
O6o3HaueHust TPSAMBIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/AQXJXEDYR

10

N3obpaxenue ceueHnit
MUpPaMUIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIST Yepe3 X
pé6pa. N3obpaxenue
MepeceueHMs MOTy4YSCHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CCUCHHUI pa3HbIMU
[[BETAMH

https://m.edsoo.ru/EVUEQAZ7J

11

N300paxeHue ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIST Yepe3 X
pEbpa. M3obpaxenue
MePeCceUCHUs MOTyUYSHHBIX

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

IJI0OCKOCTEN. PackpamuBanue
IMOCTPOCHHBIX CEUCHUH pa3sHbIMU
oBE€TaMun

12

N3o0paxkenue ceueHmit
MUpaMUbl, KyOa U PU3MBI,
KOTOPBIE IIPOXOJIAT Yepes3 Ux
pébpa. N3obpaxenue
NEPECCUCHU A MOJTYIYCHHBIX
JI0CKOCTEN. PackpammuBanue
IIOCTPOCHHBIX ceueHun pasHbIMU
IBETaMUu

https://m.edsoo0.ru/08LAY6GMF

13

N3obpaxenune ceueHmit
MUpaMuibl, KyO0a U MPU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 UX
pé6pa. N3obpaxenue
nepeceyeHus MOJTy4eHHBIX
IJI0CKocTel. PackpammnBanue
MIOCTPOCHHBIX CEYCHUI Pa3HBIMU
LBETaMU

https://m.edsoo.ru/EKWHLAWS84

14

Merto crie10B AJis MOCTPOCHUS
CeueHu!

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

15

Merton cieoB i1l MOCTPOSHUS
ceyeHuil. CBoiicTBa nepeceyeHui
MPSIMBIX U MJIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Mertoa cie0B Ui HOCTPOCHUS
ceueHuii. CBOMCTBa NepeceyeHni
MPSIMBIX U IIJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

[Toctpoenue ceueHuit B
nupamue, Kyoe mo TpéM Toukam

https://m.edsoo.ru/HFW637QDR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR

Ha péopax. Co3gaHne BEIHOCHBIX
YepTEXKEN U 3aIUCh 1IaroB
MOCTPOCHUS

18

[TocTpoenune ceueHuit B
nupamue, Kyoe mo TpéM Toukam
Ha péopax. Co3gaHne BEIHOCHBIX
YepTEeKEN U 3aIUCh I1aroB
MOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[Toctpoenune ceueHuit B
nupamu/ie, Kyoe rmo Tpém Toukam
Ha p&opax. Co3maHue BEIHOCHBIX
YepTexKEN U 3aIUCh I1aroB
MTOCTPOCHUS

https://m.edsoo0.ru/JIAQJNZCX

20

[TocTpoeHune ceueHuii B
nupamue, Kyoe no TpéM Toukam
Ha péopax. Co3gaHne BHIHOCHBIX
YepTexKEen U 3aIUCh 11aroB
MOCTPOCHUS

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHUE MIIAHUMETPHUU:
Teopema 0 IPONOPITMOHATBHBIX
oTpe3kax. [lomooue
TPEYroJIbHUKOB

https://m.edsoo.ru/L3FYZLILR

22

[ToBTOpEHME TIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYEHMSIX HAa BBIHOCHBIX
yeprexax. Mcropus passutus
IUIAHUMETPUU U CTEPEOMETPUH

https://m.edsoo.ru/TP9F3DVV1

23

KonTponpHast paboTa "AKCHOMBI
crepeomerpun. CeueHnus"

https://m.edsoo.ru/EBLE09SZ1



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 pacrionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpemuBarouiecs npsmsle.
[Ipu3Haky ckpemuBaronmxcs
npsmeix. [lapannensHble npsMbie
B IIPOCTPAHCTBE

https://m.edsoo.ru/TYO90OBHKY

25

TeopeMa o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IIPSIMOU
NapajuieJIbHON JAHHOU MPSIMOH,
MPOXOJSAIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleW Ha
JTaHHOM npsimoil. Jlemma o
MEPECCUECHNH NapATIIEIbHBIX
MPSIMBIX TIOCKOCTHIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapanienbHOCTb TpeX MPSIMBIX.
TeopeMa o TpEX mapayIeIbHBIX
npsameix. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHOE TPOSKTHPOBAHHUE.
OCHOBHBIE CBOMCTBA

mapalsiICJIbHOI'O IMPOCKTUPOBAHUA.

N3o00paxkenue pazHbIX GUryp B
napauieIbHON MPOEKIIUH

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

28

LenTpanbHas npoekuus. Yroiu ¢
COHANPaBJICHHBIMA CTOPOHAMH.
Yroa mexay npsMeIMu

https://m.edsoo.ru/Z5FPAGSHI

29

33)13‘{1/1 Ha J0Ka3aTCJIbCTBO U
HNCCICIOBAHUC, CBA3AHHBIC C
PACIIOJIOKCHUECM IIPAMBIX B

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



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

IIPOCTPAHCTBE

30

[TonATHA: mapaIIEIBHOCTD
MPAMOM U TIIIOCKOCTH B
npocrtpanctse. [IpuzHak
[1apaJuIEIbHOCTH IIPSIMOU U
mockoctu. CBoiicTBa
MapaJuIEIbHOCTH IIPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C M1APAJUIEITBHOCTBIO
MPSIMBIX U INIOCKOCTEHN B
MIPOCTPAHCTBE

https://m.edso0.ru/2DD9X2MQ3

32

[Toctpoenue ceyenus,
MIPOXOIALIET0 Yepe3 JaHHYIO
MPSIMYIO Ha YepTexe U
MapaJyIeILHOIO APYTrOM IpsIMOH.
Pacu€t oTHOIICHUI

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

33

[TapannensHas nmpoexuus,
MIPUMEHEHHE ISl TOCTPOCHUS
CeYeHMI Kyba u
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

https://m.edso00.ru/930T7FLSK

34

[TapamienbHbIE TIIOCKOCTH.
[Ipu3Haku napaaienbHOCTH JBYX
IJIOCKOCTEN

https://m.edsoo.ru/QFUJAHV88

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CANHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[HH.[CfI qgepe3 TOUKY, HC

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



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO

MIPUHAUICKALLYIO JAHHOU
IUIOCKOCTH U CICACTBUS U3 HEE

36

CpoiicTBa napasuieabHbIX
IUIOCKOCTEH: 0 MapajuIeIbHOCTH
MPSIMBIX TIEPECEUSHHSI TTPH
MepeceueHu  IByX
MapauIeIbHBIX IIOCKOCTEH
TpeThen

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

37

CpoiicTBa napasuieabHbIX
IJI0CKOCTEHN: 00 OTpe3Kax
MapajIebHBIX TPSMBIX,
3aKIIFOYEHHBIX MEXKIY
napauieIbHBIMH TUIOCKOCTSIMH; O
MEePECEUCHUH TIPSMOM C IBYMSI
napaiesIbHbIMU IUNIOCKOCTSIMU

https://m.edso0.ru/QLA4PYRAT

38

[ToBTOpenue: Teopema [Mudaropa
Ha IJIOCKOCTH

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

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Ky0a u
MPSIMOYT OJIBHOTO
napauiesienune1a

https://m.edsoo.ru/HYNIQ785Q

41

Beruncnenue JUIMH OTPE3KOB B
KyOe U psAIMOYTOJIbHOM
napasuiesienue e

https://m.edsoo.ru/FZBZVPOEC

42

IlepnieH IUKYIAPHOCTD NPAMOU U
mockocTy. [Ipusnak
MEPIEHIUKYIIAPHOCTHU NPSMOH U
IIJIOCKOCTH

https://m.edso0.ru/ISFSHOGG3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3

43

IlepnieHIUKYISIPHOCTD NPSAMOU U
mnockocTu. [Ipusnak
MEPIEHIUKYIISIPHOCTH NIPSMOM U
IIJI0CKOCTH

https://m.edsoo0.ru/K38BG31ZH

44

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOiA,
MIPOXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K TUIOCKOCTH

https://m.edsoo.ru/MWF3MTS4E5

45

ITlnockoctu n
IIEPIEHINKYIIAPHBIE UM IIPSAMBIE
B MHOFOFpaHHI/IKaX

https://m.edsoo.ru/OKTGKHNSI

46

ITlnockoctu n
MePIEHIUKYIISIPHBIE UM TIPSMBbIE
B MHOTOTpaHHUKaX

https://m.edsoo.ru/S1VOAWIW3

47

[lepnieHiuKynsAp U HAKIOHHAS.
[TocTpoenue nepneHAnKymnsIpa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[lepnieHIuKynsAp U HAKJIOHHAS.
[TocTpoenue nepneHauKymIsIpa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/211UD45PR

49

Teopema o Tpéx
MepHeHIuKysapax (mpsmas u
oOparHas)

https://m.edsoo.ru/CNE1PAIU5S

50

Teopema o Tpéx
NepIeHANKYIApax (mpsmas u
oOpatHasi)

https://m.edsoo.ru/IPCG564WN

51

Yron MCKAY CKpCHINBAOIUMHUCA

https://m.edsoo.ru/K4AEHQ3EQE



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
https://m.edsoo.ru/K4EHQ3E9E

IIpsAMBIMHA

52

ITonck neprneHuKyIsapHbIX
MPSIMBIX C IIOMOILBIO
NEPIEHIUKYIIPHBIX INIOCKOCTEN

https://m.edsoo.ru/EBYVPSMSI

53

OpTroroHanbHOE IPOEKTUPOBAHNE

https://m.edsoo0.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBHOM IMUPAMHUIBI
C IOMOIIBIO OPTOTOHAIBHOU
MIPOEKIINU

https://m.edsoo.ru/F5ZMOA1AE

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBHOM MUPAMHUIbI
C IOMOIIBIO OPTOTOHAIBHOM
MIPOEKINHU

https://m.edsoo.ru/T50FUDOQJ]

56

CummMeTpus B MPOCTPAHCTBE
OTHOCHUTEIILHO TJIOCKOCTH.
[lnockocTn cummeTpuii B
MHOTOTpaHHUKAX

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH KaK
CJIEJICTBUE CUMMETPUU

https://m.edsoo.ru/L9E703U3V

58

[IpaBuabHBIE MHOTOTPAHHUKH.
Pacué€t paccTosiHMil OT TOUKH 10
ILIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBuibHBIE MHOTOTPAHHUKH.
Pacuér paccTossHUM OT TOYKH 10
IIJIOCKOCTH

https://m.edso0.ru/TISUOWZTH

60

Crnioco0bl OIyCTUTH
NEePIEeHUKYIISPbl: CHMMETpUS,

https://m.edsoo.ru/DHFUCBWO6



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

CABUTI TOYKH I10 ITapaJLIECIbHOU
psIMOM

61

CaBur no HenapamieabHOU
IIPSIMOM, U3MEHEHUE PACCTOSTHUI

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

62

KonTtponsnas padora "B3anmuoe
PACIIOJIOKCHHUC MTPAMBIX U
MIJIOCKOCTEN B TIpocTpaHCcTBE"

https://m.edsoo.ru/JW5UZNN8J

63

[ToBTOpEHME: Yyroy MeXIy
IpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJIEHOM
TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo0.ru/SKORHWDFQ

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIIUMHUCA IIPSIMBIMU B
IIPOCTPAHCTBE

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

65

I'eomeTpuueckne MeTo b1
BBIYUCIICHUS YTJIa MEXTY
MPSIMBIMH B MHOTOT'PaHHUKAX

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

66

JByrpanubiii yroj. CBOHCTBO
JIUHEIHBIX YTJIOB ABYTPAHHOTO

yria

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

67

[lepnieHIuKyNApHBIE MIOCKOCTH.
CBolicTBa B3aMHO
MePIEeHIUKYISAPHBIX MIOCKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepreHIuKyIIpHOCTH
IJIOCKOCTEN; TeOpeEMA O IPSIMOU
MEPECEUCHUS ABYX IUIOCKOCTEN

MEPIIEHANKYIISIPHBIX TPEThEN

https://m.edsoo.ru/FY5TMQA43F



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F

IIJIOCKOCTH

69

[IpssMOyroabHBII
napajuiesienunesn; Kyo;
U3MEpEHUs, CBOMCTBA
MPSIMOYT OJIbHOTO
napajuiesenunesa

https://m.edsoo.ru/KQ9DBNDAW

70

Teopema o quaroHayn
MPSIMOYTOJILHOTO
napajuieJienume/a u Cle/ICTBUE
n3 Hee

https://m.edsoo.ru/EST10AD6I

71

Crepeomerpuueckue u
IMPUKIAAHBIC 3a/]a4r, CBA3aHHBIC
CO B3aUMHBIM PACIOJI0KEHHEM
HPSIMBIX U MIJIOCKOCTH

https://m.edsoo0.ru/4ATBYU36HZ

72

[ToBTOpEHUE: CKPEITUBAIOIITUCCS
MpsIMbIC, TTapaJuIeIbHBIC
IJIOCKOCTH B CTaHJIAPTHBIX
MHOTOI'PaHHUKAX

https://m.edsoo.ru/TL947D6WK

73

[Tapa mapannenbHbIX MIIOCKOCTEH
Ha CKPEIMBAIOIIUXCS MPSAMBIX,
paccTOsIHUE MEXIY
CKPEIMBAIOIIUMHUCS MTPSIMBIMU B
MIPOCTBIX CUTYAITHSIX

https://m.edsoo.ru/YFWZTQREN

74

PaccrostHue oT TOUKM J10
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ A0 IINIIOCKOCTHU

https://m.edsoo.ru/W5GN48EIM

75

Boluncnenue paccTosHUN MEX Y
CKPELIUBAIOIUMUCS IIPSIMBIMHU C
IIOMOILIBIO NIEPIEHAUKYIIAPHOU

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



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
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD

IIJIOCKOCTH

76

TpéXrpaHHbIi yroj, HEpaBeHCTBA
JUISl TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa, Teopemsl
KOCHHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yria

https://m.edsoo0.ru/3AXGHNLQ4J

77

DnemMeHTH chepuyecKoit
TE€OMETPHUH: T€OIC3NIECKUE
JIMHUY Ha 3emiie

https://m.edsoo.ru/HMVTV74CP

78

KonTtponbHas padota "Y1l u
paccrosiHus"

https://m.edsoo.ru/ARTWZ59YU

79

CucreMaruzanys 3HAaHHI
"MHOrOrpaHHuK U €ro
3JIeMEHTEI"

https://m.edsoo.ru/VC3UOAK3B

80

[Tupamuna. Buasl nupamu.
[IpaBunbpHas nupamuaa

https://m.edsoo.ru/J3R0247EQ

81

[Tpusma. IIpsimas u HaKJIOHHAS
npu3Mel. [IpaBunbHas npusma

https://m.edsoo.ru/JNDHOOS8EQ

82

[Ipsimoit mapamenenurnen,
MPSAMOYTOJIbHBIN
napajuienenumnesa, Kyo

https://m.edsoo.ru/L8803LZGS

83

Brinykiible MHOTOTPaHHUKH.
Teopema Ditnepa

https://m.edsoo.ru/B4TOMDU1D

84

Bbhinykiible MHOTOTpaHHUKH.
Teopewma Dinepa. [IpaBuibHbIE U
MIOJIYTIPABUJIbHBIE
MHOTOTPaHHUKHU

https://m.edso0.ru/QOMX9GA1S

85

KonTponsHas pabora

https://m.edso0.ru/3SN52B3TEM



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

"MHororpaHHuKu"

[ToHATHE BEKTOpA HA IIJIOCKOCTH

86 1 https://m.edsoo.ru/LRBSE3B09
U B IIPOCTPAHCTBE

87 CymMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL 8

88 PazHoCTh BEKTOpPOB 1 https://m.edsoo.ru/5SHBMZ1POH

89 [IpaBwiio napaurenenuena 1 https://m.edso00.ru/XS6AN7LA2

90 YMHOKEHHE BEKTOPa Ha YHCIIO 1 https://m.edsoo.ru/MJUH128L R
Paznoxxenne Bekropa 1o 6azucy

91 TPEX BEKTOPOB, HE JIEXKAIIUX B 1 https://m.eds00.ru/U760IDCTG
OJHOM INIOCKOCTH

92 CkansipHO€ ITPOU3BE/ICHUE 1 https://m.edsoo.ru/JZ46VNC71
B

93 BIHCTICHEE YETIE MeXLy 1 https://m.edsoo.ru/lU5196 UQP
BEKTOPaMH B IPOCTPAHCTBE
n .

94 POCTCHIIHE sanaiu ¢ 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMH

95 Hpocteiiutne sanari ¢ 1 https://m.edsoo.rulJCWURNGO01
BEKTOpaMH
n .

96 POCTCHIIIHE 3anaiH ¢ 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
n .

97 POCTCHIIIHE 3ajaiH ¢ 1 https://m.edsoo.ru/P3W8WZZSY
BEKTOpaMH

000

98 060 erHHe 1 eucTeMatisai 1 https://m.edsoo.ru/ECRMXSNM3
3HaHUH
0606

99 © erHHe 1 ercTeMaTizai 1 https://m.edsoo.ru/XXBTFP5WL
3HaHUH

100 HToroas koHTpoJbHasA paboTa https://m.edsoo.ru/SFGPDWNKO

101 Htoroas koHTpoJbHas paboTa https://m.eds00.ru/X3ZG8A6SO



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

102

O0001IEeHHUE U CUCTEMATU3ALIUS
3HAHUI

https://m.edso0.ru/931AWXEK1

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102



https://m.edsoo.ru/931AWXEK1

11 KVIACC

KoaudecTBO 9acoB

Ne Mara DJIeKTpOHHbIe M poBbIe
n/n Tewa ypoxa Bcero Konrpoabubie | Ipaxrireckie H3y4eHusi = oOpa3oBaTesIbHbIE pecypchl
padoThI padoTsbI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BeKTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
TIJIOCKOCTH M B TIpOCTpaHCTBE"

2 HosTopertite Temsr "CKaJiﬂpHoe 1 https://m.edsoo.ru/M6JO60NJ7
MIPOU3BEICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Beruncienue yria Mexmay 1 https://m.edso00.ru/55KY41LVG
BEKTOPAMH B IIpOCTpaHCTBE"
[ToBTOpenue TeMsl "YpaBHEHHE

4 MIPSIMOM, IPOXOIAIIICH Yepe3 ABE 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE IOCKOCTH,

5 HOpMaJib, YpaBHEHHUE TIOCKOCTH 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
YpaBHEHHE MJIOCKOCTH,

6 HOpPMaJib, ypaBHEHHUE TIOCKOCTH 1 https://m.edso0.ru/541910WGX
B OTpe3Kax

7 BekTopHoe npousBeneHue 1 https://m.edsoo.ru/NTYOG2APM

8 HHHefIHHe HEpaBeHCTRa, 1 https://m.edsoo.ru/54EQ7JQ8E
JIMHEWHOE MPOrpaMMUpPOBaHUE

9 HHHefI HPIC HEPABCHCTRA, 1 https://m.edsoo.ru/VPKWBB4AA
JIMHEWHOE MTPOrpaMMUpPOBaHUE

10 AHanuTHYEeCKHE METOIBI 1 https://m.edsoo.ru/KHJ20M3PV



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

pacyéra yriia Mex1y npssMbIMH B

MHOT'OrpaHHUKax

11

AHanTUTUYECKUE METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMMU B
MHOTOTpaHHUKAX

https://m.edsoo.ru/DDXUUAIA5

12

dopmysia pacCTOSHUSA OT TOUKHU
JI0 TIJIOCKOCTU B KOOPAMHATAX

https://m.edso0.ru/SG451UUG1

13

Haxoxnenue pacctostHuii OT
TOYKH JIO TFIOCKOCTH B KyOe

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

14

Haxoxnenue pacctostHui OT
TOYKH JI0 TJIOCKOCTHU B
MIPaBUJILHOM TUPaMUJIE

https://m.edsoo.ru/UZ15UU37F

15

KontponbHas padoTa
"Ananutuyeckas reomeTpus”

https://m.edsoo.ru/SNGI1LGHFM

16

CeueHus MHOTI'OI'paHHUKOB:
CTaHAAPTHBIC MHOTOT'PAHHHUKHU

https://m.edso0.ru/219603NHQ

17

CeueHunss MHOTOTPAaHHUKOB:
METOJ], CIEI0OB

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

18

CeueHunss MHOTOTPAaHHUKOB:
CTaHJAPTHBIE TIJIOCKOCTH,
TepecevYeHMs MPSAMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/CUP7TCPXQ

19

HapannenLHLIe IIPpsAMBIC U
IIOCKOCTH: TTapaJlJICJIbHBIC
CCUCHUA

https://m.edsoo.ru/MM69MKRDP

20

[TapannenpHble NpAMBIE U
IUIOCKOCTH: PaCY€T OTHOLICHUI

https://m.edsoo.ru/O71ROI1JFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
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

21

[TapamienpHble IpsiMBbIE U
IJIOCKOCTH: YIJIbI MEXKTY
CKPCHIUMBAOIIUMHUCS ITPAMBIMUA

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

22

[lepnenuKyisipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
NEPIEHIUKYIIAPHBIX INIOCKOCTEN
U NPSIMBIX, CHMMETPUHU
MHOT'OTPaHHUKOB

https://m.edsoo.ru/YQUVT6EVZX

23

[IepnenuKynsipHBIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPeX
MEPIEHIUKYIIIpax

https://m.edsoo.ru/HQIN20ZJP

24

[IepnenuKynsipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHCIICHHUS JITIUH B
MHOTI'OIpaHHUKAX

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

25

[ToBTOpEeHuE: mwIomagn
MHOTOYTOJILHUKOB, ()OPMYJIBI
JUTSI TUTOTTIAIeH, COOOpaKeHus
nonoous

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpEHUE: TUIOMIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI
JUTS TIOMIAICH, COOOPaXKCHHMS
nonoous

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

27

[ToBTOpEHUE: TUIOMIAIM
MHOTOYTOJILHUKOB, (DOPMYITbI
JUIS TIOMIAICH, COOOPaXKCHHMS
mogoous

https://m.edsoo.ru/HWHVFENLOO

28

[Inomtanu ceuenuit
MHOTOTI'PAHHUKOB: IJIOLIA/IN
IIOBEPXHOCTEM, pa3pe3aHus Ha

https://m.edsoo.ru/X2HRM9HD4



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
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

9acTH, COOOpaxKeHUS MOa00us

29

[Inomanu ceyenui
MHOTOT'PaHHUKOB: TIJIOIIA TH
MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUs TIOJ00HS

https://m.edsoo.ru/8H4ELYING

30

KonTtponsnas pabora
"[loBTOpEHNE: MHOTOTPaHHUKH,
CEUEHHUs1 MHOTOTPaHHUKOB"

https://m.edsoo0.ru/S§UW1WWwWV1

31

O0BéM Tema. O0beEM
MIPSMOYTOJTBHOTO
napajuiesienumne/ia

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

32

3amgaun 00 yaBOEHUH Ky0a, O
KBaJpaType Kyda; O TPUCEKITHH
yria

https://m.edsoo0.ru/VK2J2T XEF

33

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYT OJIbHOTO
napajuiesienuneaa

https://m.edsoo.ru/ODR6H6TQS

34

HpI/IKJ'Ia,Z[HBIe 3aJa4u, CBA3aHHBIC
C BBIYHCIIEHHEM 00BEMa
IpAMOYIT'OJIBHOTO
IapajjiCaCrmIicaa

https://m.edso00.ru/OSHTIOT1G

35

OO0BEM MIPAMOI TPU3MBI

https://m.edsoo.ru/SAIL9YHYJ

36

Crepeomerpuueckue 3aj1auu,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMOB MPSMON MTPU3MBI

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

37

[IpuknaaHble 3a/1auu, CBI3aHHbIE
¢ 00bEMOM IIPSIMOI TPU3MBI

https://m.edsoo.ru/QlI'YC4F8IU



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
https://m.edsoo.ru/QIYC4F8IU

38

Brruncnenue 00bEMOB Te ¢
IMOMOILBIO OTIPEACIIEHHOTO
uHTerpana. O0bEM HaKIIOHHON
IIPU3MBI

https://m.edsoo.ru/ON585060H

39

Berancnenue 006EMOB TeI ¢
TIOMOIIBIO OIPENIEIIEHHOTO
uHTerpana. O6bEM NMupamuibl

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

40

®opmyna 00bEMa MUpaMUIbL.
OTtHomeHne 00BEMOB TTUPAMUTL C
00LIUM YTJIOM

https://m.edsoo.ru/AL3PODC9E

41

®opmyrna 00bEMa MUpaMUIbL.
OTtHomeHne 00BEMOB TTUPAMUTL C
00LIUM YTJIOM

https://m.edso0.ru/SGOOAJRNY

42

CrepeomeTpuyeckue 3a1auu,
CBsI3aHHbBIE C 00bEMaMU
HAKJIOHHOM MTPU3MBI

https://m.edsoo.ru/7TRSRHWO7

43

CrepeomeTpuyeckue 3a1auu,
CBsI3aHHbBIE C 00bEMaMU
MIAPAMHU/IBI

https://m.edsoo.ru/SF480DTS6

44

[Ipuknagabie 337291 110 TEME
"O0BEMEI Ten", CBSI3aHHEIE C
00bEMOM HAKJIIOHHOHW TIPU3MBbI

https://m.edso0.ru/9SF60YYVX

45

[Ipuknagabie 337291 110 TEME
"O0BEMBI TeN", CBSA3aHHBIC C
00BEMOM MUPAMHU/IBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne o0bEMOB.
Beruncnenue paccTosHUS 10
TUIOCKOCTH

https://m.edso0.ru/I39CX03CP



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

47

KontponsHas padora "O0béM
MHOTOIpaHHHUKa"

https://m.edsoo.ru/XNWZSSJ7P

48

]_II/IJII/IHZ[pI/I‘-IeCKaﬂ IMOBCPXHOCTD,
00pa3yroIne MUINHAPUICCKON
IIOBEPXHOCTH

https://m.edsoo.ru/7TDHKEHEG6

49

Hunuuap. [psamoit kpyrosou
umwmHAp. [Tmomans
MTOBEPXHOCTH LAJIMHIPA

https://m.edsoo.ru/MAVWA4KY55

50

Konnueckas noBEpXHOCTB,
00pa3yromnre KOHNIEeCKOM
nosepxHocth. Konyc

https://m.edsoo.ru/PVRE7HQ6Y

51

Ceuenne KOHYyca TUIOCKOCTBIO,
MapayieIbHON TOCKOCTH
OCHOBaHUS

https://m.edsoo.ru/EOVSHALSL

52

VYceu€HHbI KOHYC.
N3obpaxenne KOHYCOB H
YCEUYEHHBIX KOHYCOB

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

53

[Tmomanp 60KOBOY MOBEPXHOCTH
Y TIOJTHOW MTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKB9E4ANE

54

[Tmomanp 60KOBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTH KOHYCa

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

55

CTepeOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHHUC,
IIOCTPOCHUEM ceueHH I
OUJIIMHApA, KOHYCa

https://m.edsoo.ru/QZVH5EXL9

56

CrepeomeTpuueckue 3a1a4 Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE,
IIOCTPOCHUEM CEYEHU

https://m.edsoo.ru/AKF6PW62W
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HWIMHAPA, KOHYCA

57

[IpuknagHeie 3a1a4u, CB3aHHBIE
C UWJIMHAPOM

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

58

[Ipuknagneie 3a1a4u, CB3aHHBIE
C UWJIMHAPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/\W1TVKAJOR

60

[epeceuenwue chepsl 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIocKocThi0. Bua u
n300paxkeHue mapa

https://m.edsoo.ru/JFBNB5ZS0

61

[epeceuenwue cheprl 1 mapa ¢
IJI0CKOCThIO. Kacanue mapa u
cdepsl IIockocThi0. Bua n
n300pakeHHE 1apa

https://m.edsoo.ru/M6WK9K950

62

VYpasuenue chepsl. [Lnomanp
cdepsl 1 e€ yactei

https://m.edsoo.ru/U8G24BO8H

63

Cummetpus cdhepsl U mapa

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

64

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHUE,
CBsI3aHHBIE CO chepoi U apom,
MOCTPOCHUEM UX CEUCHHI
MJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEpoi U Mapom,
MOCTPOCHUEM MX CEUEHUI
IIJIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

HpI/IKJ'Ia,[[HLIe 3aga4u, CBA3aHHBIC

https://m.edsoo.ru/XW5LI17A9J
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co cepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYUCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVEJ]
OKPYKHOCTH, CTaHJApTHBIE
oao0ust
Pa3JII/I‘-IHI)I€ KOM6I/IHa U TCJI

68 . https://m.edso0.ru/LE7933LXX
BpaHICHI/ISI )41 MHOFOFpaHHI/IKOB
3agaun o teMe "Tena u

69 8 " https://m.edsoo.ru/PHHLCG54E
HOBCpXHOCTI/I BpaHIeHI/IH
3agaun o teme "Tena

70 8 v g H" https://m.edsoo.ru/22WPBLTP9
HOBerHOCTI/I BpaIIIeHI/IH
Kourpoasaas pabora "Tena

71 HEPOBHAS PABOT ”H 1 https://m.eds00.ru/33W222M63
HOBerHOCTI/I BpaIIIeHI/IH
O0BéM a. Teopema 00

72 . HAITHEAP pem https://m.eds00.ru/1ZN2S6ZMO
00BbEME MPSAMOTO MHJIUHIPA
Brruucienue 00bEMOB TeI ©

73 TTOMOTIIBIO OTIPEICTIEHHOTO https://m.edsoo.ru/ACTOMFMVF
nHTerpana. O0béM KoHyca
ITmomany OOKOBOM U ITOJIHOK

74 fai https://m.edsoo.ru/ZYTK7P8B1
MMOBEPXHOCTH KOHYCa
CrepeoMeTpHYECKUE 3a/1a4H,

75 CBSI3aHHBIE C BEIYUCIICHUEM https://m.edso0.ru/709VJYPSC
00BEMOB IMITMH]IPA, KOHYCa
[IpuknaaHeie 3a1a49M 110 TEME

76 "OO0BEMBI U IUIOLIAIN https://m.edso0.ru/QXEA9GPVB
noBepxHocrTen ten"
O0BEM I11apa U MIapoBOro

77 P p https://m.edsoo.ru/VV60ONBVZX

cektopa. Teopema 06 06bEMeE
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mrapa. [Inomans chepsr.
CrepeomeTrpuieckue 3a/1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, MapoBOTO
CErMEHTA U IIAPOBOTO CEKTOPa

78

[IpukiagHeie 3a1a4n 10 TeEMe
"O0BEMBI Ten", CBSI3aHHEIE C
00BEMOM M1apa U IUIOIIA B0
chepbl. COOTHOIICHHS MEXTY
IIJIOIIAIIMU ITOBEPXHOCTEN U
00bEMaMu IOJTIOOHBIX TEI

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

79

[TomoOHbIE TENAa B MPOCTPAHCTBE.

N3menenue o6véma npu
nonoouun. CtepeomMeTpuiecKue
3a/1auu, CBSI3aHHbBIE C
BBIYHCIIEHUEM 00BbEMOB TEI U
IJTONIAJIEH MOBEPXHOCTEMN

https://m.edsoo.ru/H24188MKQ

80

Kontponpnas padota "[lmomanu
MTOBEPXHOCTH U 00BEMBI
KpyrJibIxX Ten"

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

81

JIBuKEeHHs IPOCTPAHCTBA.
OtoOpakenus. J[BrxeHus: u
paBeHcTBO Quryp. Oduue
CBOMCTBA IBIKCHUHN

https://m.edsoo.ru/RXJ4YWGENA

82

Bunanl nmxeHuii:
napajieJIbHbIN IEPEHOC,
LIEHTpalbHasl CHMMETpHS,
3epKabHasi CHMMETpH,
MIOBOPOT BOKPYT MPSMOU

https://m.edso0.ru/ZSUA77NTX
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83

[IpeoOpazoBanust Mo 00MsL.
[Ipsimas u cdepa Diinepa

https://m.edsoo.ru/A1PU2WOAX

84

I'eomerpuueckue 3agaun Ha
IMPUMCHCHUC ABWIKCHUS

https://m.edsoo.ru/KFDHOMGKZ

85

KouTtponsHas padora "BekTopsr
B IpocTpaHcTee”

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

86

O6o06maromiee nopropeHue 11
MOHSTUN U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTH3alWsl 3HAHUI:
"[TapamienbHOCT NPSMBIX U
IJTOCKOCTEN B MpoCTpaHcTBe"

https://m.edsoo.ru/AIHVB2NZH9

87

O6o06mmaromiee nopropeHue 11
MOHSTUH U METOJIOB Kypca
reometpun 10—11 xmaccos,
cUCTEMAaTU3aIs 3SHaHUH
"Bektopsl B mpocTpancTse"

https://m.edsoo.ru/AQEFPERJO

88

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTu3allus 3HaHU:
"Bektopsl B mpocTpancTBe"”

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

89

O6o6matomee nmosropeHue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cCUCTeMaTH3aIlus 3HAaHU:
"O6bemM MHOTOTpaHHUKa"

https://m.edso0.ru/B85S7VDTC

90

Ob6o6maromiee nopropenue 11
MOHSITHI ¥ METOJIOB Kypca

https://m.edsoo.ru/AJX4CDP5I
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reometpun 10—11 xnaccos,
CHUCTEeMaTU3alWsl 3HAHUI:
"O6bemM MHOTOTpaHHUKA"

91

Ob6o6maromee moropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTH3alrsl 3HAHUI:
"[Mmomaan MOBEPXHOCTH U
00BEMBI KPYIJIbIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

O6o06maromiee nopropeHue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHCTeMaTH3aIus 3HaHUH:
"ILnomany moBEpXHOCTH U
00BEMBI KPYTJIBIX TEN"

https://m.edso0.ru/JG1DJ50NK

93

Hrorosas koHTpoJIbHAS paboTa

https://m.edsoo.ru/GXZMP89GD

94

Hrorosas koHTpoJbHAs paboTa

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

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTU3alusA 3HAHUI

https://m.edsoo.ru/UI126CB4XL

96

Hcrtopus pazButus
CTEPEOMETPUH KaK HAYKH U €€
pOJIb B pa3BUTHUH COBPEMEHHBIX
WH)XCHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

https://m.edsoo.ru/IESALO6B5

97

Hcropus pazButus
CTEPEOMETPUM KaK HAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

https://m.edsoo.ru/8ZKNMYFO03
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98

Hcropus pazsutus
CTEPEOMETPUHU KaK HAYKHU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUI

https://m.eds00.ru/41X3XKQOG

99

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
MHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTU I

https://m.edsoo.ru/APGHOJYAH

100

Hcropus pazsutus
CTEPEOMETPUM KAK HAYKU U €€
POJIb B pa3BUTUHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Uctopus pazButus
CTEpPEOMETPHUU KaK HAYKH U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHUI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazButus
CTepEeOMETPHUU KaK HAyKH U e
pOJIb B pa3BUTHUH COBPEMEHHBIX
WHXCHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

https://m.edso0.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBePsSIEMOro .
00pa30oBaTeIbHON MPOrpaMMbI CpPeIHETr0 00IEero 00pa3oBaHusl
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJCTBUS W3 HUX INPU PEIICHUU
' reOMETPUYECKUX 3a1a4
73 OnepupoBaTh MOHATHSIMH: MapPAJUICTLHOCTh U MEPICHIUKYISPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccuduimpoBare B3aUMHOE PACIIOJIOKECHHE TIPSIMBIX M IUIOCKOCTSH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA yroJ, TPaHU JABYIPAHHOTO yrJa,
7.5 pedpo NIBYrpaHHOrO yrja, JUHEHHBIA Yroj JBYTpaHHOTO yria, rpaJycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBaTth OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHUpamMujaa, MOpuU3Ma,
' MPSIMOYTOJIBHBIN MTapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA IS
7.8 KjaccupuKanuu (BBIMYKJIble U HEBBIYKIIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE IPU3MBI, NTapaJlieeIUIe/Ib])
7.9 OnepupoBaTh NOHATUSAMH: CEKYIIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHUKOB, HCIOIb3YA
' METO/I CJIE/IOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHSITH
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 pelIeHnHd  CTaHAApTHBIX MaTeMaTHYeCKHMX 3ajad Ha  BBIYUCICHHE
pPacCTOSIHUN MEXIy ABYMS TOYKaMU, OT TOYKH JO MPSAMOM, OT TOYKHUJIO
MJIOCKOCTH, MEXKY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE T€OMETPUUYECKUX BEIMYMH MO 00pasiam
713 WM alrOpUTMaM, TPUMEHSS W3BECTHBIE AHAJIMTUUYECKUE METOJNbI TMpHU

pPCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAOMIUMUCA IPAMBIMH, MCKIAY HpﬂMOfI N TIIOCKOCTBIO,




MCXKAY IIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOI0OOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeICTaBICHHYIO 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 AJIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBouTE mpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpumeHsTh MOTydeHHbIE 3HAHUS Ha MpaKTHKE: aHAJM3UpPOBATh peajbHbIE
CUTYallud U NMPUMEHATh U3yUCHHbIE TIOHATHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4ecKu chOpMYyIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh peabHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIIECIOBATH IMOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI M TeopeM, anmnapara aareopsl,
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 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUAMMU: IIAPOBON CETMEHT, OCHOBAaHHME CErMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOI0O CJIOS, BBICOTA LIAPOBOTO
CJ10s1, IAPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEW Tel  BpalleHus,




T€OMETPUYECKUX TEJl C MPUMEHEHHEM (popmyIt

6.7

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

6.8

BBIYHCIATE COOTHOMIECHUST MEXKTy IIOIMIAIMHU TIOBEPXHOCTEH B 00bEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkates m3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM HPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHUI CBEpXy, COOKYy, CHH3Yy; CTPOUTh CEUEHHUS Tell
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHGMOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, TMpEeACTaBIECHHYI0 Ha
YepTekKax U PUCYHKAX

6.12

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

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHHUSI BEKTOpa HA YHCJIO, OOBSACHATh, KAKUMHU CBOWCTBAMHU OHHU
oOazmaror

6.15

[IpumeHsTh NpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHSTUSIMH: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yrol
MEXy BEKTOpamH, CKaJIsIpHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIaHApHbIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB W IPOU3BCACHHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKIAY BCKTOPAMH, CKAIAPHOC IIPOU3IBEACHHE, pacCKilaJblBaTb BEKTOP 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 3amaum Ha J0Ka3aTEIBCTBO MaTEMaTUUYECKHUX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCJIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTOJbI npu peICHUn CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHHTL npo cTeHine nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI IIPU PCHICHUN CTCPCOMCTPUYICCKUX 3a1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbl MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKHU3HU, paCllO3HABATh MPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

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, MCCIIENOBATH ITOCTPOCHHBIE 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

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AaKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJICIbHbIE
n CKpCHIMBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX ©W  IIJIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MIapaJUICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXIy NPSAMBIMU B MpocTpaHcTBe. [lapasienbHOCTh TMIIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA NapalUIeNIbHBIX IUIOCKOoCcTed. [lpocreiimue
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajienenunes,
MOCTPOEHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TUIOCKOCTU: TMEPNCHAUKYIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOPEMa O MPAMOU MEPIEHAUKYISIPHOMN
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
YTOJI, IMHEHWHBINA yroj IBYrpaHHOro yria. [leprneHaukyisip U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI JI0 TUIOCKOCTH, MpoeKust purypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX mepreHanKyIspax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yrosjbHas
pu3Ma, I'paHM U OCHOBAHMs NPHU3MbI, IpsMas W HAKJIOHHAs IpU3MbI, OOKOBas U
I0JIHAsi IOBEPXHOCTh NMpu3Mbl. [lapannenenunen, npsiMOYyroabHbIN Napaiesienunes u
ero cpoiicra. Ilupammna: n-yronbHas nupamujia, I'paHd U OCHOBAHUE MHUPAMU[BI,
O00oKOBasi M NOJHAs MOBEPXHOCTb NHpPAMHJbl, MpaBWIbHAS M ycEUEHHAs MHpaMHJA.
OneMeHTsl Npu3Mbl M nHpamuibl. [IpaBWiIbHBIE MHOTOIPAaHHUKH: IOHSATHE
IIPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWIbHAs MpU3Ma U IpaBWIbHAs NUPaMUJA,
IIpaBUJIbHAS TPEYroJbHask MUpaMKIa U MpaBUIbHBIN TeTpasp, kyo. [IpencraBienue o
IIPaBWJIBHBIX MHOTOIPAaHHUKAX: OKTa’ap, AOACKa’ap MU ukocayapyrue CeueHus
MPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMCTPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUU B nupamMnuax, MnapauieJIeIuIeaax, IpaBHJIbHBIX
MHOT'OrpaHHUKaxX

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 IPABWIBHOW NUPaMHUABI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXY TUIOIIAASIMUA TTOBEPXHOCTECH,
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 HOBerHOCTI/I. HI/IJ'II/IH)Ip: OCHOBAHUA " 6OKOBa$[ HOBerHOCTI),
o0Opasyromas 1 0Ch, TIIONaAh OOKOBOW U TTOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yrone KOHNYECKOW MOBEPXHOCTH, OCh U BEpPIINHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
mIomaas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: OOpasyromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdephl. B3anmHuoe
pacnofio’)keHue cepbl U TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KomMOuHarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAs] B MHOTOI'PaHHUK, WM TEJIO BpallleHuUs

6.6

[Tonsatue 06 oO0BEmMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajuiesienunena u cieacTBus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMIEHUS MEXIY TUIOMIAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TENT

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

Bektop Ha muockocth ¥ B npocTtpaHCTBE. CII0)KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno mapamienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

[IpsmoyronpHas cucrtemMa KOOpIMHAT B IpocTpaHcTBe. KoopamHatel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkaispHoe
IIPOU3BEACHNUE BEKTOPOB. BbluMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH T€OMETPUUYECKUX 3314




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

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIECHUE, NMPUBOAUTH NPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
IMOHATUAMU. MHOXECTBO, IMOAMHOKCCTBO, OI€pallud HaJd MHOXCECTBAMU,
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM IIOKa3aTesIeM, CTENEeHb C JeHCTBUTENBHBIM IOKa3aTeNleM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCeNl; YMEHHE HCII0JIb30BaTh IPU3HAKU JICIMMOCTH, HAUMEHBIINH 00IIuii
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQ)XEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/1aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCIE C IIOMOLIBIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: palMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUsT M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peanbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAs (YHKIIHS, aCHMOTOTHI 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
KOMIIO3UIMN (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOW K rpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOUYJIEHOB C HMCIOJB30BAaHHWEM armapara MaTeMaTH4YeCKOTO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

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




HUHTCTpalia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJCIHMPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKOMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYecKne (YyHKIHHU, TOKa3aTelnbHas WU
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad U3 APYruX YYeOHBIX NPEIMETOB M 33734 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHMs, HEPAaBEHCTBA M HX
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  HCIHOJb30BAHUEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJEKaTh, UHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C MpPUMEHEHUEM TrpapuuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN 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 bepHymnu, komOuHaTOpHbIE (HAaKTHI M (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (YHKIWUU PpaACHpENeieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TIPOSIBIICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEATHHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO MOJETh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TpEXTPaHHBIM YTroj, CKpeluBaloluecs npsMble, NapauieIbHOCTh 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 MEXy IJIOCKOCTSIMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
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 omnepupoBaTh MOHATUAMHU: IUIOIIAAL (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
IOBEPXHOCTH NHPAMUBI, IMPHU3MBI, KOHyca, IMJIMHApA, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh 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 OIMpeaeSICHHs U3y4aeMbIX (HUTYp, BBIIBUTaTh TUTIOTE3bI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS

11

YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHBI TIEPEeHOC, CUMMETPHSl Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3aad; HaXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOI,
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
M3y4YeHHbIe (OPMyNBl M METOJIbl, B TOM YHCIE: IUIOIIAJb MOBEPXHOCTH
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 OIICPHUPOBATL NOHATHUAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOpPAWHAT,
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 BeKTopHHﬁ u KOOp,I[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
IPOLIECCOB U SIBJICHUW; YMEHHUE 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 HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' 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. JlecaTnynbie 1 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 VYpaBHEHHS 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. OnpeaenuTens MaTPHUIIbI
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 [IpoMexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  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-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaQUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyIia CII0KHBIX MPOLIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOosbLIero ¥ HaMMEHBIIEro 3HaYeHUs (YHKIUU 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-METOJNYECKOE OBECHEYUEHUE OFEPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEEHBIE MATEPHAJIBI )15 YYEHUKA

MaremaTuka: anredpa 1 Hadaisa MaTeMaTHYECKOTo aHan3a, reoMeTpust. [ eomerpus, 10-11
knaccel/ Atanacsa JI.C., Byry3zos B.®., Kagomnes C.b. u npyrue, AKunoHepHo€e 00IIecTBO

«M3narenscTBO «lIpocBemenue»

METOIUYECKUE MATEPUAJIbI IJISA YUUTEJIA
- Metonnueckue pekoMennanuu K yaeouuky Aranacsia JI.C. 10-11 kmacchr;

- [loypounoe mranupoBanue k yaeOuuky Aranacsa JI.C. 10-11 kmacchbr

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka [IOK
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