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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHEro
o0rmiero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh M3YUCHHSI JUCIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAHHTAPHOTO IIMKJIA.
[TockonpKky  JIOTHUYECKOE  MBIIUICHHE,  (QOopMHUpyeMOe  TpU  H3yYEHUHU
00yYalOIUMUCS MOHSTUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPHU PELICHHH T€OMETPUUYECKUX
3aJla4y, YMEHHE BBIIBUTaTb M ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSL IIPU PELICHUM 337a4 €CTECTBEHHO-HAy4YHOI'O0 LHUKJIA, B YACTHOCTH
¢duznueckux 3aaay.

[{enb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yriryOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIbHBIX CIIOCOOHOCTEW oOOyyaromuxcs Ipu
U3y4YEHUU TEeOMETpUH uepe3 oOecrnedeHHe BO3MOXKHOCTH MPUOOPETEHUs U
UCIOJIb30BaHusl Oosiee TIyOOKMX T€OMETPUUECKUX 3HaHMM U JIEeHCTBUH,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIIHOr0 NpoheCcCuOHAIBHOTO
0o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI€OMETpUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJIBTYpPbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIUM MUPOM;

dopMUpOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPY KAOLIEro MUPA, 3HAHUE MOHATUIHOIO aIlapara Mo pa3aeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dbopMupoBaHHE  yMEHHUS  BIAJETh  OCHOBHBIMM  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMysl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HaBaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaThH TE€OMETPUYECKHUE
MOJECIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TeOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MIPOBEICHUHU PACCYKICHUN;

(dbopMupOBaHHE YMEHHS BIAJE€Thb METOJAMHU JI0KA3aTEIbCTB M aJITOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYXICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTUUYECKUX YTBEPKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHWE WHTEIUICKTyaJIbHBIX M  TBOPYECKHUX
CHOCOOHOCTEN 00yuaroumxcs, M03HAaBAaTEIbHON aKTMBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTH MBILUICHUS, HUHTEpeCa K U3YUEHUIO TEOMETPUU;



dbopmupoBaHrue (PYHKIIMOHATBHONH TPAMOTHOCTH, PEJIEBAHTHOW T€OMETPUU:
YMEHHUS pPaclo3HaBaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEabHBIX JKMU3HEHHBIX CUTYAlMSIX W TPU U3YUCHUU IPYTHUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUA 3aBUCUMOCTEM U  3aKOHOMEpPHOCTEH,
MOJICTIUPOBAHUS PEAbHBIX CHUTYyallMil, HCCIEJOBAHUS MOCTPOCHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y49eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBusworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannuku», «Tema BpameHus», «BekTopsl W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a
bopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpenensercs He  TOJbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IPOrpaMMBbl, paclpeAeNEéHHbIM MO0 TOoJaM OOY4YeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIIPOCAM 00yYaromuecs
oOpamiajiucb ~ HEOJHOKpPATHO. OTO  TMO3BOJIAET  OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U MTOCTYMATEIIBHO, C
COOJTIO/IEHNEM MPUHIIUIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATH B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSL U YIITyOJIsis
e€, 00pa3ys NpOYHbIE MHOXKECTBEHHbIE CBSI3H.

[Tepexon Kk M3y4EHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus s guddepeHuuanuu  00ydeHHS,  MMOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
M3YUYEHUE T€OMETPUH KaK COCTaBIIAIONIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTHh OOYYAIOIIMXCA K TPOAOKCHUIO H3YYEHUS MAaTEMaTHKH C
yd€toMm BbIOOpa Oyayiel mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npoeccCuoHaTbHBIM 00pa30BaHUEM.

Ha wusydenue ydeObHOro kypca «l'eomerpusi» Ha YriyOJIEHHOM YpPOBHE
orBoauTcst 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJI0).



COJEPKXAHUE OBYYEHUA
10 KIIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA ~ CTepeoMeTpuu. Touka, TpsiMasi, IJIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieJibHble M CKpelMBaromuecs npsMble. [Ipu3Haku CKpemmBarOmuxcs
npsAMbIX. [lapannensHOCTh MPAMBIX U IIIOCKOCTEN B POCTPAHCTBE: MapaJLJICIIbHbBIC
IIPSIMBIE B IPOCTPAHCTBE, APAJUIEIBbHOCTD TPEX MPSIMBIX, NAPAJUIETBHOCTD IPAMOU
u 1ockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OcHOBHBIE CBONCTBAa NapajjIeIbHOrO MpoeKkTupoBaHus. W3o0paxkenue
buryp B mapayiiesibHONW MPOEKIUU. YTJIbl C COHAMPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXY IPSMBIMU B MpOCTpaHCTBE. [lapauielbHOCTh TIOCKOCTEN: IapaljICIIbHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICbHBIE W TEPHNCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TeopemMa O NpsSMOi
NIEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE IIPOEKTUPOBAHMUE.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  TUIOCKOCTH,  TpOEKIus  QUrypsl Ha  IJIOCKOCTb.
[lepneHAUKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

VYrabel B NPOCTPAHCTBE: YroJl MEXAY IPSMOU U IUIOCKOCTBIO, JBYTPaHHBIN
YIOJI, IMHEWHBIN yTOJl IBYTPAHHOIO yriia. TpEXTpaHHbIl U MHOTOI'PAHHBIE YTJIbI.
CBoiicTBa TJIOCKUX YIJIOB MHOrOrpaHHoro yria. CBoOHCTBa IJIOCKHX U
JIBYTPAHHBIX YTJIOB TPEXTPAaHHOrO yrjia. TeopemMbl KOCMHYCOB U CHHYCOB JJIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buapsl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHas MPU3MbI, OOKOBAs U MOJHAs MOBEPXHOCThH MPU3MBI.
[Tapannenenunien, NPsMOYTOJbHBIM  TMAPAUICJIENNANET W  €ro0  CBOMCTBA.
Kparuaiiiine mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mTupamuaa,
nmpaBuibHAs W yceu€HHas mnupamuabl. CBolicTBa péOep W OOKOBBIX TpaHEi
MPaBUIBHOW TUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: NpPaBWIbHAA NpPU3Ma U
MpaBUIbHAS TNHPAMUIA, NPABWIbHASA TPEYrOJbHAS MNHUPAMUAa W IPABUIbHBIN
TeTpa’dap, kyO. IlpencraBieHue o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAEKa’Ap U UKOCadP.



Bbruncnenne 351€MEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHaau, YIJbl.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOM MHPaMUJIBI,
TEOpPEMA O IUIOIIAIN yCEYEHHON TMPAMHU/IBI.

CummeTprs B TNPOCTPAHCTBE. JIEMEHTHl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
NapaJuIeNeNuIe d, CUMMETPUs NPABWIBHBIX IIPU3M, CHMMETpPHUS IPABHIBHON
UpaMUIbl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIPABICHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMMU: CIIOKEHUE
U BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClI0KEHHUsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonsiTe KOMILTaHApHBIE BEKTOPHI. [IpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
ITpaBwio mnapamnenenunena. Teopema o0 pasIoKEHUU BEKTOpa IO TPEM
HEKOMILUIaHApHBIM  BekTopaM. lIpsmMoyrosibHasg  cucremMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATaMH BEKTOpa M
KOOpJIMHAaTaMHU TOYEK. YTOJ Mexay BekTopamu. CKalsipHOE NpOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[ToHsiTHSA: IMIMHIPUYECKAs TMOBEPXHOCTh, KOHUYECKAass TOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrolue MoBepxHocTed. Tema BpalieHUs:
WIMHApP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacnosoxxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0OpaxeHue Ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munmuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoi u
HAKJIOHHOM MPU3MBI, IWIMHIPA, MUPaMHIbl 1 KoHyca. OO0BEM MmIapa U mapoBOTO
CeTMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHuKoB. [Ipu3sma, BmmcanHas B
UJINHAP, OMHCAaHHAas OKojo muiuHapa. Ilepecedenne cdeppl u  1mapa c
miockocThio. Kacanue mrapa u cdepsl TiockocThio. [loHATHE MHOTOTpAaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpaIllCHUS.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbL chepbl U e€ yJacTe.
[Tomobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH TOBEPXHOCTEH
nofaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoTeTus. Pelienue 3amgad Ha
IUTOCKOCTH C UCIIOJIb30BAaHNEM CTEPEOMETPUIECKUX METOJIOB.



[TocTpoenue ceuyeHuit MHOTOTPAHHUKOB U TEJ BpAIICHUS: CEUEHUS [IUJIMHpa
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYCHHUs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY ), CEUCHUS 11apa, METOAbI TOCTPOCHUS
CEUEHUI: METOJ] CIIE0B, METOJI BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIEpeHOCca
CEKYIIEH TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopel B mpoctpancTtBe. Omnepauuu Haja BeKTopaMu. BekTtopHoe
yMHOXKeHHE BeKTOpoB. (CBoicTBa BEKTOPHOro yMmHOXeHus. IIpsimoyronpHas
cucTemMa KoopauHat B npoctpancTse. Koopaunatsl Bekropa. Paznoxkenue Bekropa
no Oasucy. KoopauHaTHO-BEKTOPHBIA METOJl TPH PEHICHUH TIE€OMETPUUYECKHUX
3a1ad.

JIBUKEHUsI B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXXKEHUN: TapalielbHBIA TEPEHOC,
LEHTpaJbHasl CUMMETPHS, 3€pKajJibHasi CUMMETpPHs, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHSI YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxxaaHckoe BOCIMTAHME:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00yYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCH U JAPYroe), YMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMH B COOTBETCTBUM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

C(OPMUPOBAHHOCTh POCCUHCKOMN I'pa)KAAHCKOW HJIEHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JAPYTHX HayKax, TEXHOJIOTHX, cpepax
YKOHOMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJACHUS, CBA3AHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JIOCTHKEHUN HAYKHM U JAESITENbHOCTHIO YYEHOrO, OCO3HAHHE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYUBOIO OYIyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUM, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BoCIUTAHHE:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro v 0e30MacHOro 0opasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0POBbIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03/J0POBUTEIBHOM E€ATETbHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANBHOM  JESATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ TNPUIOKEHUSIMH, YMEHHE COBepLIaThb OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peanru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U
caMO00Opa30BaHUIO Ha IMPOTSHKEHHH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYACTHIO B PELICHUH MTPAKTUYECKHX 33]1a4 MaTEMAaTUYECKOM HAPaBJICHHOCTH;

7) 3K0J10THYeCKOe BOCIIUTAHUE:



c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpeibl, OCO3HaHUE IrI00ATIBHOTO XapaKkTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMAaTHUYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’Karollel Ccpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHUMaHUE
MaTeMaTHYECKOM HayKHd Kak c]epbl 4YeIoBEUeCKOW JesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOW KyJIbTYypOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEIBCKYIO JEATEIBbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

ITo3naBaTe/ibHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBISIBJIAIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OINpeJENeHHs MOHATUNA, YCTAHABIMBATh CYLIECTBEHHBIN NMPU3HAK KiacCU(UKAIUH,
OCHOBAaHMSI 17151 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

BOCIpUHUMATh,  (GOpPMYyJIHMpPOBaTh U  MPeoOpa3oBBIBATH  CY)KJEHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JaHHBIX, HAONIONEHUSAX U YTBEPXKICHUSX, MpEAsaraTb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIHHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUI
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, TPUBOUTH PUMEPHI U
KOHTPIpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKACHHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3ajaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITOJIB30BaTh BOIPOCHI KAaK MCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
yCTaHaBIIMBAaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Y, apryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHUE
110 YCTAHOBJIEHHIO OCOOEHHOCTEN MaTEMaTUYECKOTO 0OBEKTa, SIBJIICHUS, IIPoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXLy 00bEKTAMH, SBJICHUSAMHU, IIPOLIECCAMU;



CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAONIONCHHUSA, WCCIENOBAaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPAa3BUTHE IIPOLIECCA, & TAKKE BbBLABUIATH
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanmeii:

BBISIBJIATH JeUIUTHl HHPOPMAIUH, JAaHHBIX, HEOOXOAUMBIX JUIS OTBETAa Ha
BOIIPOC U JJIs PEILLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3TUYHBIX BHIIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYpUpOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pazIu4HbIX (popmax,
WLUTIOCTPUPOBATH TpapuuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBeEpPCaJIbHbIE Y4eOHbIE JeiCTBUS

OOmenne:

BOCIIPUHUMATh U (JOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeassMu OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B
YCTHBIX M THChMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/auu,
KOMMEHTHPOBATh MOJIYUYCHHBIN pe3yJibTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI I10 CYIIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, pelraeMoi 3ajadyd, BBICKA3bIBaTh HICH, HAICJICHHBIE Ha IOHUCK
pEILIeHUS, COIOCTAaBISATh CBOM CYXACHUS C CYXICHUSMU JAPYTUX YYaCTHUKOB
Jrajora, oOHapyKUBaTh Pa3IMuue M CXOJICTBO TO3WIIMK, B KOPPEKTHOH (opme
(bopMyIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIIATh PE3YJIbTAThl PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, MCCIIeI0BaHuUsI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATH (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MIpEe3CHTAIMN U OCOOCHHOCTEHN ayIUTOPHH.

PeryasiTuBHbIe yHUBeEpCAJbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCO0 pelIeHus C
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YJMOLMOHAJIBLHBIN HHTEJJICKT:

BJaJ€Th HABBIKAMU  [O3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPLIAEMBIX JACHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YyJbTATOB, BIAAECTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTara peleHUs
MaTeMaTUYECKOHM 3a4a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a7a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



OILICHWBATh COOTBETCTBUE Pe3ysIbTaTa eI U YCIOBUSAM, OOBACHITH PUIHHBI
JTOCTIDKCHUSI WU HEIOCTHKCHUST PE3YJIhTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJILHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThl mTpu pemeHnH Y4YeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
NEATEeILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIBI PpadoOT, JOTOBapUBATHCSA, OOCYXIATh TpOIECC M pe3ylabTaT paboTHl,
000011aTh MHEHHUSI HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykaeHUs, 0OMEH MHEHHH,
«MO3TOBbIE IITYpPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJIEHAMU KOMAaH/bI, OIICHUBATh
KaueCcTBO CBOEr0 BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM
YYaCTHHKAMHU B3aUMOJICHUCTBHSI.

HPEAMETHBIE PE3YJIbTATDBI

K konity 10 kiaacca oOyyaromuiicss Hay4UTCS:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMH IOHSATHSMH CTEPEOMETPUH TIPHU
peleHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUM;

e TPUMCHATH AKCHOMBI CTEPEOMETPUHU M CIEACTBUS W3 HUX TPH PEIICHUH
F€OMETPUYECKHX 3a]1ay;

e KJIACCHU(PUIMPOBATH B3aUMHOE PACIOJIO)KEHHE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJlaMH B
MPOCTPAHCTBE: MEXJY MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOU H
IJIOCKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3AHHBIMU C MHOTOTPAHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (TIpHU3Ma,
nupamMua, NPSIMOYTONBHBIN TTapajuieenunea, Ky0);

e KJIACCH(UIIMPOBATh  MHOTOTPAHHWKH, BBIOMpas  OCHOBaHHS  JUIS
KJ1accuukanuu;

e CBOOOJHO OIEPUPOBATH TOHATHUSAMH, CBSI3aHHBIMH C  CEUCHUEM
MHOTOTPAHHUKOB TIJIOCKOCTHIO;

e BBITIOJHATH napajuiesibHOe, LHEHTPATbHOE u OpPTOTrOHAIBHOE
MPOCKTUPOBAHKUE (PUTYP HA TUIOCKOCTh, BBIMOJHATH U300pakKeHUs: Quryp
Ha TUIOCKOCTH;

e CTPOWTH CEUYCHHS]I MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBIIOTHITH
(BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOMAAM  TOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TIpHU3Ma,
nupamMua), TCOMETPUIECKUX TeJN ¢ TPUMEHEHUEM (HOPMYT;



CBOOOJTHO ONEpPUPOBATHh MOHIATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTD,
OChb M IUIOCKOCTh CHUMMETPUHU, LEHTP, OChb U IUIOCKOCTH CHMMETPUHU
burypsr;

CBOOOJIHO OIEpPUPOBATh MOHSATUSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITOJIHSATH JICUCTBHS HAJl BEKTOPAMMU;

pelars 3aJadyd Ha JIOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaxO0XJICHUE TCOMETPUYECKHX BEIUYUH, MPUMEHSSI W3BECTHBIE METOJbI
IIPU PELICHNN MaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

IPUMEHATh IPOCTEUIIME MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4;
U3BJIEKaTh, MPEOOpa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEJACTABICHHYIO Ha
YepTekKaxX U PUCYHKAX;

MPUMEHATh TOJYYCHHBIE 3HAHWA HAa MNpPAKTUKE: CPaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh MU3YUYCHHBIC MOHATHUS B
npolecce TMOWCKa pEHIeHUs MaTeMaTU4ecKd  CcPOopMyTupOBaHHOU
npoOJieMbl, MOJACIUPOBATh PEAbHBIC CUTYyallMM Ha SI3bIKE T€OMETPHHU,
MCCIIE0BATh MMOCTPOEHHBIE MOJENIN C UCIIOIb30BAHUEM I'E€OMETPUUYECKHUX
MOHATUN U TEOpeM, ammapara aareOpbl, pelarh MPaKTUYECKUE 3aadH,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHH.

K xoniry 11 kiacca oOyyaromuics HayquTCst:

CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IMJIMHIPHYECKOM,
KOHMYECKOW U CcEepudyecKol TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOy YEeHUS;

OTIEPUPOBATH MOHITUSMHU, CBI3AHHBIMH C TEJIaMU BpAIICHUS: [IWJIMHAPOM,
KOHyCOM, c(hepoit U 1mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUHAP, KOHYC, cdepa W 1ap) U
OOBSACHATH CIIOCOOBI OJTyUYEHHUSI TEJT BPAICHUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PaCIOokeHue c(hephl U MI0CKOCTH;
BBIYHCIIATh BEJIMYMHBI JJIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpAICHWS,
O0BEMBI W TUIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAICHHUS,
TeOMETPUUECKUX TeJl C MPUMEHEHHEM (popMyT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOWHAIIMSIMU TEJ
BpalieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTMCAaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAsT B MHOTOTPAHHUK I TEJIO
BpalICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY TUIOIIAIIMHU TTOBEPXHOCTEN U 00bEMaMU
IMOJOOHBIX TENT;



u300pakaTh u3ydaemble (UTYpBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

W3BJICKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBBIBATh HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpEeACTaBICHHYIO Ha
yepTexkax U pUCYHKaX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEpAllUH HAJl BEKTOPAMU;

3a71aBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT;
pelaTh reOMETPUUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMHU, BBIUMCIIEHHE PACCTOSIHUM OT TOYKHM JI0 IUIOCKOCTH, B
L[E€JIOM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/1a MIPU PELIECHUU;
CBOOOJTHO ONEPUPOBATH TOHITHSMHU, CBSI3aHHBIMA C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJTHATh M300paXK€HUSI MHOTOIPAHHUKOB U TeJ BpAIllCHUS MpU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3€PKAIBHON
CUMMETPUH, TIPU MMOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus M0A00uS;
CTPOUTH CEYEHUSI MHOTOTPAHHUKOB M TEJ BpAILCHUS: CEUCHUS LWIMHIIPA
(mapajuienTbHO U MEPHEHIUKYJIISPHO OCH), CEUYCHUsI KOHYyca (MapaliieabHbIe
OCHOBAHUIO M TIPOXOJSAIINE YePe3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHHSI CEUEHWI: METOA CIEA0B, METO]
BHYTPEHHETO IPOEKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

MPUMEHSATh TeoMeTpuueckre (akThl Uil PEHICHUS] CTEPEOMETPUUYECKUX
3a/1a4, MTPEANOoJIararlinX HECKOJIbKO IaroB pEIIeHUs, €CIH YCIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

pemarh 3aJaud Ha JOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN W
HaXO0XXJICHUE TEOMETPUUECKUX BEIIUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;

NPUMEHSIThL  TIOJIYYE€HHbIE  3HAHUA  HAa  MPAKTUKE:  CPaBHUBATh,
aHaJM3UPOBATh U OLICHUBATh PEAIbHBIC CUTYyaIluU, MPUMEHSTh U3yUCHHBIE
MOHATUSI, TEOpPEeMbl, CBOWCTBA B TMPOIECCE IOUCKA  pEIICHUs
MaTeMaTh4ecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHbIE CHUTyallMM Ha SI3bIKE T€OMETPHUH, HCCIEN0BAaTh MOCTPOCHHbBIC
MOJEIM C UCIOJIb30BAHUEM T'€OMETPUUYECKUX TOHSITUH U TEOPEM,
anmapara anreOpbl, peraTh NPAKTHYECKHUE 3aJlayd, CBS3aHHBIE C
HaX0>XJICHUEM F€OMETPUUECKUX BEJINYNH;

UMETh TPEACTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM K n JaekTpoHHbIe (HU(POBHIE)
n/n nporpamMMbl Beero OHTPOJILHbIE PAKTHYUCCKHE | o 5ha30BaTeIbHBIE peCypPCBI
padoThbI padoThI
1 BBenenue B crepeoMeTpuio 23 1 https://m.edsoo.ru/NOWSB1M6E
2 B3aummoe pacronoxkenue npameIx s 6 1 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
3 [TapamiensHOCTh MPSMBIX U TUNIOCKOCTEH B 2 hitps://m.edsoo.ru/USZ]I4VIR
MIPOCTPAHCTBE
4 HepneHnmnympHocn) MPAMBIX I 25 https://m.edsoo.ru/L5O0LIDOR
IJIOCKOCTEH B MPOCTPAHCTBE
5 YTIibl ¥ paccTOSIHUSA 16 1 https://m.edsoo.ru/G614X9S1B
6 MHOrorpaHHuKu 7 1 https://m.edsoo.ru/K415V4AD7F
7 BekTopsl B IpOCTpaHCTBE 12 https://m.edsoo.ru/H2P5B1T90
8 Hosropenne, 0606meHIfe 1 5 2 https://m.edsoo.ru/J7Z9U1K8F
CUCTEMAaTH3aIVsI 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/N9W8B1M6E
https://m.edsoo.ru/M1C9A4D4D
https://m.edsoo.ru/U8Z8I4V3R
https://m.edsoo.ru/L5O0L9D0R
https://m.edsoo.ru/G6I4X9S1B
https://m.edsoo.ru/K4I5V4D7F
https://m.edsoo.ru/H2P5B1T9O
https://m.edsoo.ru/J7Z9U1K8F

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (POBbLIE)

N w/m NpOrpamMmbl Bcero Konrpoarsrie | Ipakruveckue o0pa3oBaTejibHbIE PECYpPChI
padoThbI padoThI
1 AHaJIMTHYECKasi TEOMETPUS 15 1 https://m.edsoo.ru/J9C7TESW6J
2 Hosropenme, O606H.[CHIE€ 1 15 1 https://m.edsoo.ru/R7X1LIN2P
CUCTEeMAaTH3allMsl 3HAaHUH
3 O06bEéM MHOTOTpaHHHKA 17 1 https://m.eds00.ru/Y9Z0G7Y8Y
4 Tena BpaieHus 24 1 https://m.edsoo.ru/G9A1L.2B27Z
5 Inomamu nosepxnocTu 1 00bEMBI 9 1 https://m.edsoo.ru/J2X2C6B1R
KPYTIBIX TEJ
6 JBr>xeHus 5 1 https://m.edsoo.ru/BSGIR2CSE
7 [osToperne, 0bobuierne u 17 2 https://m.edsoo.ru/C3BSO8K3V
CUCTEMAaTH3aIVsI 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 ] 0

[NPOTPAMME



https://m.edsoo.ru/J9C7F5W6J
https://m.edsoo.ru/R7X1L1N2P
https://m.edsoo.ru/Y9Z0G7Y8Y
https://m.edsoo.ru/G9A1L2B2Z
https://m.edsoo.ru/J2X2C6B1R
https://m.edsoo.ru/B5G9R2C5E
https://m.edsoo.ru/C3B5O8K3V

IHOYPOYHOE IIVTAHUPOBAHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OCHOBHBIC TIpaBUIIa U300PAKCHHS
Ha PUCYHKE TUIOCKOCTH,
HapaJIeIbHBIX MPSIMbBIX
(OTpe3KoB), cepeAMHBI OTpPe3Ka

https://m.edsoo.ru/C8R5V2L5SW

[ToHsSITHS CTEpPEOMETPHH: TOYKA,
npsiMasi, II0CKOCTb,
npocTpancTBo. OCHOBHBIC
IpaBuUJia U300paKeHUsI Ha
PHUCYHKE TUIOCKOCTH,
napajiCJIbHBIX MIPAMBIX
(OTpE3KOB), CepeANHBI OTPE3Ka

https://m.edsoo.ru/D1J1V7K8M

[ToHsATHS: TIepeceKaroIuecs
IUIOCKOCTH, MTEPECEKAIOIITHECs
npsiMasi ¥ MJI0CKOCTh;
HOJYIPOCTPAHCTBO

https://m.edsoo.ru/E7A4A88V7D

[ToHsATHS: TIepeceKaroIuecs
IUIOCKOCTH, MTEPECEKAIOIIHECs
npsiMasi ¥ MII0CKOCTB;
HOJTYIPOCTPAHCTBO

https://m.edsoo.ru/M4P3F1K30

MHororpaHHUKH, H300paKeHHE
IIPOCTEUIINX IPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYOIINX
00BEKTOB

https://m.edsoo.ru/M4J5A3Y 1F

MHororpaHHuKH, U300pakeHne
IPOCTEHIINX NPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOIIHNX
00BEKTOB

https://m.edsoo.ru/ROZ8Y9Y 1A



https://m.edsoo.ru/C8R5V2L5W
https://m.edsoo.ru/D1J1V7K8M
https://m.edsoo.ru/E7A4A8V7D
https://m.edsoo.ru/M4P3F1K3O
https://m.edsoo.ru/M4J5A3Y1F
https://m.edsoo.ru/R0Z8Y9Y1A

AKCHOMBI CTEPEOMETPUHU U
MIEpPBbIC CJEJCTBUS U3 HUX

https://m.edsoo.ru/D8Y2WEX4F

AKCHOMBI CTEPEOMETPUHN U
HIepBbIE CIEJCTBUSI U3 HUX

https://m.edsoo.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPUHN U
HEpPBbIE CIEACTBUS U3 HUX.
CriocoObI 3a1aHMs IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O603HaueHus NpsIMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/L6USB5P1W

10

M3o0paxenue ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIC TTPOXOJIAT Yepe3 uX
pe&opa. Nzo0pakeHue
MIePECCUCHUS TTOTYICHHBIX
iockoctei. PackpamBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
[[BETaMU

https://m.edsoo.ru/NOH8ROU4A

11

N3o0paxeHne cedeHuit
NUPaMU/JIbl, KyOa U IPU3MBIL,
KOTOpBIE MPOXOAST Yepe3 X
pé6pa. N3obpaxenue
nepeceyeHust MoJIy4YeHHbIX
mockocrell. PackpammvBanue
MOCTPOEHHBIX CEUYCHUH Pa3HBIMU
oBEeTaMn

https://m.edsoo.ru/C8Y6COR9F

12

N3o6paxkenune ceueHuit
MUpPaMU/JIbI, KyOa U IPU3MBIL,
KOTOpBIE MPOXOST Yepe3 X
pé6pa. N3obpaxenue
nepeceyeHust MoJIyuYeHHbIX
mockocreil. PackpammvBanue
HOCTPOCHHBIX CEUYCHUH Pa3HBIMU

https://m.edsoo.ru/V8S2D3A6E



https://m.edsoo.ru/D8Y2W8X4F
https://m.edsoo.ru/T8T1D4X3X
https://m.edsoo.ru/L6U8B5P1W
https://m.edsoo.ru/N9H8R9U4A
https://m.edsoo.ru/C8Y6C0R9F
https://m.edsoo.ru/V8S2D3A6E

LIBETaMU

13

N3o0pakeHune ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MTPOXOIST Yepe3 X
pébpa. M3obpakenue
nepeceueHsl MOJTyYeHHBIX
mockocreil. PackpammyBanue
MIOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETaMH

https://m.edsoo.ru/V3A7DO0OP9S

14

Meton cnenoB sl TOCTPOCHUS
CEUYECHUU

https://m.edsoo.ru/U6F3M4W3T

15

Merton cie10B A TOCTPOCHUS
ceueHuil. CBOMCTBA nepecevyeHuit
IPSMBIX U IIOCKOCTEN

https://m.edsoo.ru/B1D7X2R51

16

Meron cie10B A MOCTPOCHUS
ceueHuil. CBOMCTBa nepecevyeHuit
OPSMBIX M MJIOCKOCTEN

https://m.edsoo.ru/K6S2Y2T4X

17

IToctpoenue ceuenuii B
nupamuje, Kyoe mo TpéM Toukam
Ha péopax. Co3manue BEIHOCHBIX
YyepTexel U 3amuch 11aroB
TIOCTPOCHHSI

https://m.edsoo.ru/C4W6Z8A9L

18

ITocTpoeHune ceueHui B
nupamujie, Kyoe mo TpéM Toukam
Ha péOpax. Co3/iaHie BEBIHOCHBIX
YEepTEKEN U 3aIUCh 11aroB
MOCTPOCHHUSI

https://m.edsoo.ru/M1G3J6Q0T

19

IToctpoenue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam
Ha péopax. Co3/iaHre BEBIHOCHBIX
YEepTEKEN U 3alUCh 11aroB
IIOCTPOEHHUS

https://m.edsoo.ru/R3U3MONSI

20

[TocTpoeHue ceueHui B

https://m.edso0.ru/C3UN6S7U



https://m.edsoo.ru/V3A7D0P9S
https://m.edsoo.ru/U6F3M4W3T
https://m.edsoo.ru/B1D7X2R5I
https://m.edsoo.ru/K6S2Y2T4X
https://m.edsoo.ru/C4W6Z8A9L
https://m.edsoo.ru/M1G3J6Q0T
https://m.edsoo.ru/R3U3M0N5I
https://m.edsoo.ru/C3U8N6S7U

nupamuze, Kyoe mo Tpém Toukam
Ha péOpax. Co3/1aHne BHIHOCHBIX
YepTexei U 3amuch I1aroB
MOCTPOCHHSI

21

[IoBTOpEHME IUIAHUMETPUN:
Teopema 0 IpoONOPLIUOHATIBHBIX
otpeskax. [lono0Oue
TPEYroJIbHUKOB

https://m.edsoo.ru/S5U5B1J8X

22

[IoBTOpEHME TUIAHUMETPUN:
Teopema Menenas. PacueTs! B
CEYECHMAX HAa BBIHOCHBIX
yeprexax. Mcropus pazsutus
IJIJAHUMETPUHU U CTEPEOMETPUHU

https://m.edsoo.ru/X208V7IMOM

23

KoHTponbHas pabora "AKCHOMBI
crepeomerpuun. Ceuenus"

https://m.edsoo.ru/U6A0T2Z1X

24

BzauMmHoe pacrnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroumecs npsmele.
[Tpu3Haky CKpEIMBAIOINXCS
npsmbix. [lapanienbHble npsiMble
B IIPOCTPAHCTBE

https://m.edsoo.ru/I6 W5Z5L.3V

25

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOM
NapaJyIeIbHOM TaHHOM IPSIMOH,
MPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAaIIel Ha
JTaHHOW npsiMoit. Jlemma o
MepPECEUCHUH MapaIICIIbHBIX
MPSIMBIX [IJIOCKOCTBIO

https://m.edsoo.ru/R1T2G0Z4E

26

[TapannenbHOCTb TpEX MPSIMBIX.
Teopema 0 TpEX mapaIeIbHBIX
npsMeIxX. TeopeMa o
CKPCIIUMBAOIINUXCA ITPAMBIX

https://m.edsoo.ru/BSB7N7L1X



https://m.edsoo.ru/S5U5B1J8X
https://m.edsoo.ru/X2O8V7M0M
https://m.edsoo.ru/U6A0T2Z1X
https://m.edsoo.ru/I6W5Z5L3V
https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X

27

[TapamiensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOWCTBA

napaajaClIbHOI'O IMIPOCKTUPOBAHMA.

N3ob6pakenue pa3Hbix Guryp B
napauIeIbHON MPOSKIUH

https://m.eds00.ru/J9X479V3V

28

[lenTpanbHast MpoeKIus. YToJ ¢
COHANPABJICHHBIMU CTOPOHAMH.
Yron Mexay IpsMbIMU

https://m.edsoo.ru/T3L2A9K4T

29

3amayun Ha JJOKA3aTeIbLCTBO U
HCCIIEIOBAHKE, CBA3aHHBIE C
pacnonomeHHeM Hp?[MI:IX B
IIPOCTPAHCTBE

https://m.edsoo.ru/O0U1V2R41

30

[TonATHS: mapamIeNbHOCTh
IPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipu3Hak
[apaJUIEIbHOCTH MIPSIMOU U
iockocTH. CBolicTBa
NapaJuIeIbHOCTH MIPSIMOU U
IJIOCKOCTH

https://m.edsoo.ru/V5FOI6L9F

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C MTAPATUIEITBHOCTHIO
MPSIMBIX U TJIOCKOCTEN B
IIPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2F0B

32

ITocTtpoeHue ceuenus,
MPOXOJIAIIETO Yepe3 JaHHYIO
NpsIMYIO Ha YepTexe U
MapajuieIbHOTO JIPYTOW MPSIMOI.
Pacuér oTHOIIEHUI

https://m.edsoo.ru/SOV4S5G1W

33

[MapannensHas mpoeKIus,
HpI/IMeHeHI/Ie JJIA HOCTpOGHI/IH
ceueHui kyda u
napauienenuneaa. CBoncTaa

https://m.edsoo.ru/F504V6P3D



https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/T3L2A9K4T
https://m.edsoo.ru/O0U1V2R4I
https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/F5O4V6P3D

napauiClIClImicaa u mpru3Mal

34

[TapanenpHbIC MIOCKOCTH.
[Ipu3Haku napawieabHOCTH ABYX
IUIOCKOCTEH

https://m.edsoo.ru/V9E3I4F 1IN

35

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
MIPOXOJIALLEH Yepe3 TOUKY, HE
MIPUHAISKALTYIO JaHHOU
TUIOCKOCTH U CJIEJACTBUs U3 HEE

https://m.edsoo.ru/YOH2G119Y

36

CBoiicTBa napayyIeIbHbIX
IJIOCKOCTEH: 0 mapasuieaIbHOCTH
MPSIMBIX TIEpECeUeHUs IPU
MEPECCUCHHH JIBYX MapalIeIbHBIX
TIJIOCKOCTEH TpeThei

https://m.edsoo.ru/S8H4P6L&8B

37

CBoiicTBa napajyieabHbIX
IUIOCKOCTEH: 00 oTpe3Kax
NapauIeIbHBIX IPSMBbIX,
3aKJIFOYEHHBIX MEXIY
NapauIeIbHBIMU IIJIOCKOCTSMU; O
IIEPECEUECHUH NPSIMOU € JBYMS
NapauIeIbHBIMU IIJIOCKOCTSIMU

https://m.edsoo.ru/JOE9T2Z4N

38

[ToBTOpenue: Teopema [Mudaropa
HAa TJIOCKOCTH

https://m.edsoo.ru/N3R3Q1A8C

39

[ToBTOpEHUE: TPUTOHOMETPHUS
IPSAIMOYT'OJIBHOT'O TPEYTOJIbHUKA

https://m.edsoo.ru/P1D6B5SW9A

40

CgoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napaenenunena

https://m.eds00.ru/J921G2K3Y

41

Borunicnenue niamH OTpe3KOB B
Ky0Oe U IpsIMOYTOJIbHOM
napajuiesienumne1e

https://m.edsoo.ru/L1C714Q7S

42

[lepnenauKyIIPHOCTD MPSAMOM U
miockocTy. [Ipusnak

https://m.edsoo.ru/UIH707Z3M



https://m.edsoo.ru/V9E3I4F1N
https://m.edsoo.ru/Y0H2G1I9Y
https://m.edsoo.ru/S8H4P6L8B
https://m.edsoo.ru/J0E9T2Z4N
https://m.edsoo.ru/N3R3Q1A8C
https://m.edsoo.ru/P1D6B5W9A
https://m.edsoo.ru/J9Z1G2K3Y
https://m.edsoo.ru/L1C7I4Q7S
https://m.edsoo.ru/U1H7O7Z3M

NEPIEeHIUKYISPHOCTU IPSIMON U
IJIOCKOCTH

43

[IepnieHIUKYIIAPHOCTH NPAMOU U
iockocTH. [Ipusnak
NEPIEHIUKYIISIPHOCTU IIPSIMOMN U
IUIOCKOCTH

https://m.edsoo.ru/L2C3BIM1F

44

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IIPSIMOH,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHAUKYISIPHON K INIOCKOCTH

https://m.edsoo.ru/R9Q6P2P7D

45

IInockoctu u NEPpNCHAUKYIISIPDHBIC
UM IIPSAMBIC B MHOTOT'paHHUKaX

https://m.edsoo.ru/K5Z9K8W1F

46

[I;mockocTH U NepneHauKyJIIpHbIE
UM IPSIMBIE B MHOTOI'PaHHHUKAX

https://m.edsoo.ru/J7S7G7R9R

47

[IeprieHauKyYIIsIp U HAKIIOHHASL.
[TocTpoenune neprneHuKyIsapa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/UOF8O1T5Y

48

[lepneHaAuKyIsp U HAKIOHHASA.
ITocTpoeHne nepneHauKyJsapa u3
TOYKHU Ha MPSIMYIO

https://m.edsoo.ru/HO9HS5P6ASZ

49

Teopema o Tpéx
nepreHuKysapax (mpsmas u
oOpaTHast)

https://m.edsoo.ru/L6J8G6YOL

50

Teopema o Tpéx
NepIeHIuKyIsIpax (mpsmast u
oOpatHasi)

https://m.edsoo.ru/O1D710S6G

51

Yron Mmexay CKpenMBaromuMUCs
IPSIMBIMU

https://m.edsoo.ru/N3E9I9G2L

52

ITouck neprneHauKyIIpHBIX
IPSIMBIX € ITIOMOILBIO
NEePIEHAUKYIISIPHBIX IUIOCKOCTEN

https://m.edsoo.ru/G2D4N3N9F



https://m.edsoo.ru/L2C3B9M1F
https://m.edsoo.ru/R9Q6P2P7D
https://m.edsoo.ru/K5Z9K8W1F
https://m.edsoo.ru/J7S7G7R9R
https://m.edsoo.ru/U0F8O1T5Y
https://m.edsoo.ru/H9H5P6A5Z
https://m.edsoo.ru/L6J8G6Y0L
https://m.edsoo.ru/O1D7I0S6G
https://m.edsoo.ru/N3E9I9G2L
https://m.edsoo.ru/G2D4N3N9F

53

OpTtoroHanbHOE IPOEKTUPOBAHKE

https://m.edsoo.ru/H8F5D4U60

54

[TocTpoenue ceuenuit kyoa,
MIPU3MBbI, IPABMWJILHOW MTUPaAMUJIbI
C TIOMOIIIbIO OPTOTOHAJIBLHON
MIPOCKIIUU

https://m.edsoo.ru/M6SOW4E2T

55

[TocTpoenue ceuenuit kyoa,
MIPU3MBI, IPABMWIIBHOW MTUPaAMUJIbI
C TIOMOIIIbIO OPTOTOHATIBLHON
MIPOCKIIUU

https://m.edsoo.ru/G6E2G4F9X

56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IJIOCKOCTH.
[T1nockocTn cuMMeTpHil B
MHOTOI'PaHHHUKAX

https://m.edsoo.ru/I401E8T3A

57

[Ipu3Hak nepnesauKyIsIpHOCTH
IPSIMOM U TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

https://m.edsoo.ru/G4B0S5L2H

58

[IpaBuIBHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOYKH 10
IIIIOCKOCTH

https://m.edsoo.ru/YS8UINOO3I

59

[IpaBHIIBHBIE MHOTOI'PAaHHUKHU.
Pacuér paccTosgHMil OT TOUKH 10
IUIOCKOCTH

https://m.edsoo.ru/U9L8Z506G

60

CnocoOsbl 0nycTUTh
NEPIIEHIUKYJISAPBl: CHMMETpPHSI,
CIIBUT TOYKH MO MapaJlIeTbHON
IpsIMOi

https://m.edsoo.ru/Q603JOU3H

61

CnBur 1o HenapayIeIbHOU
MPSIMOY, U3MEHEHUE PACCTOSTHUHN

https://m.edsoo.ru/M1L7E7D6A

62

KonTtponbHas padora "B3aumnoe
pacrosoKeHue NpsSIMbIX U
IJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/T8K8J1Y2H

63

[ToBTOpEHME: YTOT MEKITY

https://m.edsoo.ru/X7B1B0ASA



https://m.edsoo.ru/H8F5D4U6O
https://m.edsoo.ru/M6S0W4E2T
https://m.edsoo.ru/G6E2G4F9X
https://m.edsoo.ru/I4O1E8T3A
https://m.edsoo.ru/G4B0S5L2H
https://m.edsoo.ru/Y8U9N0O3I
https://m.edsoo.ru/U9L8Z5O6G
https://m.edsoo.ru/Q6O3J0U3H
https://m.edsoo.ru/M1L7E7D6A
https://m.edsoo.ru/T8K8J1Y2H
https://m.edsoo.ru/X7B1B0A5A

IIPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TPEYroJbHUKE, TEOPEMA
KOCHUHYCOB

64

IToBTOpEHME: YyrOa MEKIY
CKPELIMBAOIINMUCS IPSAMBIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/I0OVININSR

65

I'eomeTpryeckue METOABI
BBIYMCIICHHS YIJIa MEKIY
IPSIMBIMU B MHOTOI'PaHHHMKAX

https://m.edsoo.ru/HOI1 YSC6L

66

JIByrpannsiii yros. CBOHCTBO
JUHENUHBIX YIJIOB JIBYTPaHHOI'O
yriaa

https://m.edsoo.ru/X7A6Z8N30

67

[leprieH quKySipHBIE IJIOCKOCTH.
CBoiicTBa B3aUMHO
MEePIEHANKYIISIPHBIX TIOCKOCTEN

https://m.edsoo.ru/J4FQU6LIE

68

[Tpu3Hak neprneHuKyJISpHOCTH
IJIOCKOCTEW; TeOpeMa O NMpSMON
NIEPECEUEHMS IBYX IIJIOCKOCTEN
NEePIEHAUKYIISIPHBIX TPEThEU
IJIOCKOCTH

https://m.edsoo.ru/DOO5STEPOH

69

[IpssmMoOyTOIBHBII
napanjienenunes; Kyo;
WU3MEPEHMs], CBOMCTBA
IIPSAMOYTOJIBHOTO
napaJuleIenune1a

https://m.edsoo.ru/J2B8Q2D10

70

Teopema o AuaroHanu
MPSIMOYTOJIBHOTO
napasuiesienunesia u cieCTBUE U3
Heé

https://m.edsoo.ru/PSH4F1Q1Z

71

CrepeomeTpudecKkue u
MIPUKJIATHBIC 33/1a4H, CBSI3aHHBIC
CO B3aMMHBIM PACIIOJIOKCHHEM

https://m.edsoo.ru/Q3R0OP4X4C



https://m.edsoo.ru/I0V9N9N5R
https://m.edsoo.ru/H0I1Y8C6L
https://m.edsoo.ru/X7A6Z8N3O
https://m.edsoo.ru/J4F9U6L9E
https://m.edsoo.ru/D0O5T8P0H
https://m.edsoo.ru/J2B8Q2D1O
https://m.edsoo.ru/P5H4F1Q1Z
https://m.edsoo.ru/Q3R0P4X4C

MMPAMBIX W IINIOCKOCTHU

72

[ToBTOpEHMeE: CKpelnBaroUIecs
IpsIMbIE, TApaJJIEIIbHbBIE
IUIOCKOCTH B CTaHIAPTHBIX
MHOTOTpaHHHUKaX

https://m.edsoo.ru/B61303U7D

73

[Tapa mapanienbHbIX IOCKOCTEN
Ha CKPEUIUBAIOIIMNXCSA MPSMBIX,
paccTOSTHUE MEKIY
CKPEILIUBAIOIIMMUCS IPSIMBIMH B
MPOCTHIX CUTYAIUSIX

https://m.edsoo.ru/X3X5J3X5T

74

Paccrostane oT TOUKH 1O
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM J10 IIJIOCKOCTH

https://m.edsoo.ru/B7POA6WSZ

75

Brruncnenue paccTosHUN MEXIY
CKPEIIHBAIOIIUMHUCS IPSIMBIMU C
IIOMOIIBIO NIEPIEHANKYJIIPHON
IIJIOCKOCTH

https://m.edsoo.ru/Q7G3E304D

76

TpéxrpanHslil yroj, HEPaBeHCTBA
JUIsl TPEXTPaHHBIX yIioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOIO yria

https://m.edsoo.ru/GON2HSL1K

77

DneMeHTHI chepuyecKoit
TreOMETPHUH: Te0JIe3NIECKre
JVMHUM Ha 3emJiie

https://m.edsoo.ru/G6S6I9N7S

78

Kontponbnas padora "Yrib1 u
paccrosiHus"

https://m.edsoo.ru/E3R7Z8K3P

79

CucreMmatu3anus 3HaHUH
"MHOTrorpaHHuK M €ro 3JeMeHThHI"

https://m.edsoo.rv/Y7Y0C4M1P

80

IIupamua. Buns! nupamun.
[IpaBunpHas nupamuaa

https://m.edsoo.ru/U0QOK3 X9V

81

IIpusma. IIpsamas u HakIOHHAs
npu3Msl. [IpaBunbHas npusma

https://m.edsoo.ru/T6Q3VINIT



https://m.edsoo.ru/B6I3O3U7D
https://m.edsoo.ru/X3X5J3X5T
https://m.edsoo.ru/B7P9A6W8Z
https://m.edsoo.ru/Q7G3E3O4D
https://m.edsoo.ru/G9N2H5L1K
https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T

[Ipsamoii napauienenunes,

82 IIPSAIMOYTOJIBHBIN 1 https://m.edsoo.ru/Y8K3N7USA
napajuienenunesa, Kyo

83 Binyise MHOTOTPAHHHIH. 1 https://m.edsoo.ru/C6HSOIW0O
Teopema Ditnepa
BbInykible MHOTOrpaHHUKH.

84 Teopema Sitnepa. Tpasuibueie u 1 https://m.eds00.ru/S5T4Y9L2C
HOJIYIIPABUIIbHBIE
MHOTOTPaHHHUKH

85 Konrponbuas pabora 1 https://m.edsoo.ru/C7F1R4JOL

MHororpasHuKu

86 HoniiThe BekTopa Ha m0ckoCTi i 1 https://m edsoo.n/LSL3IA2WAG
B IIPOCTPAHCTBE

87 CyMmMa BEKTOpOB 1 https://m.edsoo.ru/Y607R8X50

88 Pa3zHoCcTh BEKTOPOB 1 https://m.edsoo.ru/B6X5W5WII

89 [IpaBuno mapasuienenumnena | https://m.edsoo.ru/Y7R20406E

90 YMHOKEHHE BEKTOpa Ha YHCII0 1 https://m.eds00.ru/COT8O8DEX
Paznoxenue BekTopa mno 6asucy

91 TpEX BEKTOPOB, HE JISKAILUX B 1 https://m.edso0.rw/I9T9O3VSN
OJIHOM IIJIOCKOCTH

92 CkassipHO€E ITPOU3BENCHUE 1 https://m.edsoo.ru/COU6A7EOS

93 Boruucnenue yria Mexiy 1 https://m.edso0.ru/G3U3F9GEM
BEKTOpaMHM B IIPOCTPAHCTBE

94 IIpocreiimne 3a1a4u ¢ BEKTOpAMHU 1 https://m.edsoo.ru/T9SSE2Q4M

95 [IpocTerinue 3a1a4u ¢ BEKTOpaMu 1 https://m.eds00.ru/S2Z1V7G5C

96 [IpocTeiimue 3aga4u ¢ BEKTOPAMHU 1 https://m.edsoo.ru/V8C1BINS5I

97 IIpocreiimne 3a1a4u ¢ BEKTOpPAMHU 1 https://m.edsoo.ru/D3R5Q6A 1D

98 O6O6HjeHHe ¥ CHCTeMaTH3aMHA 1 https://m.edsoo.ru/N3L3C7L9Z
3HaHUHI

99 OGobwenme n cucTeMaTH3aLNs 1 https://m.eds00.1u/W0Z4C7Y3K

3HAHUH



https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E
https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K

100 HroroBasi KOHTposIbHAs paboTa 1 https://m.edsoo.ru/RSC5SM2X4V
101 HroroBast KoHTpoIbHAs paboTa 1 https://m.edsoo.ru/DSF2MOV7L
102 Obobmenne n cucremaTH3ai 1 https://m.edsoo.ru/KON7X0B8K

3HaAHUHI

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

102



https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K

11 KJIACC

KoanuecTBo 4acoB

Ne Jara JIeKTPOHHBbIE U(PPOBHIE
u/n Tema ypoka Beero Koutpoasubie | IlpakTuueckue WiyueHusi  0GDPA3OBATENBHBI e(b;) ecypesI
padoThbI padoThbI

[ToBTOpenue Tembl "KooparuHaTel

1 BEKTOpA Ha INIOCKOCTH U B 1 https://m.edsoo.ru/M412M8V3IN
npocTpaHcTBe"

n

2 Tostopenue Tems! CKaJ,I,ﬁpHoe 1 https://m.eds00.ru/DOAOD4L8X
IIPOU3BEJICHUE BEKTOPOB
[ToBTOpeHue Tembl "Brruucienue

3 yriaa MeXAy BEKTOpaMu B 1 https://m.eds00.ru/YOOSFSWOB
npocTpaHcTBe"
[ToBTOpenue Temsl "YpaBHeHue

4 MPSMOM, MPOXOAAIIEH Yepe3 1B 1 https://m.edsoo.ru/W5P7F1X0Q
TOYKH"
YpaBHEHHE IITIOCKOCTH, HOpMaJb,

5 YpPaBHEHHE TUIOCKOCTH B 1 https://m.edsoo.ru/NOZ9MSB1P
OTpEe3Kax
YpaBHEHHE IJIOCKOCTH, HOpMaJb,

6 ypaBHEHHUE TIJIOCKOCTH B 1 https://m.edsoo.ru/J6Q3H7TU4W
OTpEe3KaxX

7 BekropHoe npoun3sBeeHue 1 https://m.edsoo.ru/E3T5Q9X10

8 JuHeiHELe HepapercTsa, 1 https://m.edsoo.ru/M5B4PSR 1M
JUHEHHOE MPOTPaMMHUPOBAHHE

9 HHHefI HbIC HEPABEHCTBA, 1 https://m.edso00.ru/J2R6V8JST
JUHENWHOE NPOrPaMMHUPOBAHNE
AHaTMTUYECKHE METOIBI pacyéTa

10 yrila MEeXAy NPSIMBIMU B 1 https://m.edsoo.ru/U1E2F6L4N

MHOTI'OIrpaHHHUKAax

11

AHaIMTUYECKHE METO/IbI pacuéTa
yTJia MKy IIOCKOCTSIMU B

https://m.edsoo.ru/I1P9I2K6Y



https://m.edsoo.ru/M4I2M8V3N
https://m.edsoo.ru/D0A0D4L8X
https://m.edsoo.ru/Y9O8F5W0B
https://m.edsoo.ru/W5P7F1X0Q
https://m.edsoo.ru/N0Z9M5B1P
https://m.edsoo.ru/J6Q3H7U4W
https://m.edsoo.ru/E3T5Q9X1O
https://m.edsoo.ru/M5B4P8R1M
https://m.edsoo.ru/J2R6V8J5T
https://m.edsoo.ru/U1E2F6L4N
https://m.edsoo.ru/I1P9I2K6Y

MHOI'OI'PaHHHUKAax

12

®dopmyiia pacCTOSHUS OT TOUKHU
J10 IIJIOCKOCTU B KOOPAMHATAX

https://m.edsoo.ru/L4N3C7H3S

13

Haxoxnenue pacctossHui OT
TOYKH JI0 IJIOCKOCTH B KyOe

https://m.edsoo.ru/K4F7Y9HKE

14

Haxoxnenue pacctossHui OT
TOYKHU [0 IUNIOCKOCTHU B
MIPaBUILHON TUPAMHUJIC

https://m.edsoo.ru/P1M3Z8S9B

15

Konrponbnas pabora
"AHnanuruyeckas reomeTpus”

https://m.edsoo.ru/O6 YONSJ6F

16

Ceuenuns MHOTI'OI'PaHHHKOB:
CTaHAAPTHBIC MHOT'OT'PAHHUKHN

https://m.edsoo.ru/Y5SO7H6D21

17

CeueHus MHOT'OI'PaHHHKOB:
METOJ CJICI0B

https://m.edsoo.ru/VOD1G9X1Z

18

CG‘-IGHI/I?[ MHOFOFpaHHI/IKOBI
CTaHJaPTHBIC TIJIOCKOCTH,
nepecequI/m Hpi[MBIX nu
MJIOCKOCTEeM

https://m.edsoo.ru/R2L71310C

19

[TapamiensHbIE IPSIMBIE U
IUIOCKOCTH: MTapaJlJIeNIbHbIE
CCUCHUA

https://m.edsoo.ru/USA8B2N7D

20

[TapannenbHble IPSAMBIE U
TJIOCKOCTH: Pac4y€T OTHOLICHHI

https://m.edsoo.ru/G2F7Q7M31

21

[TapamiensHbIe IPsIMBIE U
IJIOCKOCTH: YIJIBI MEKIY
CKpCIIMBAOITUMHUCA ITPAMBIMU

https://m.edsoo.ru/HSN8Q7D4F

22

[leprienaAuKyIsIpHBIE TIPSIMBIE U
IJIOCKOCTH: CTaHJapTHBIE Mapbl
NEPIEHIUKYIISAPHBIX TIOCKOCTEN
U TIPSIMBIX, CHMMETPHH
MHOT'OI'PaHHHMKOB

https://m.edsoo.ru/M6EQOE9A1]J

23

[leprieHAUKYISIpHBIE TIPSIMBIE U

https://m.edsoo.ru/Z0B5T4K4Y



https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F
https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y

IIJIOCKOCTH: TEOPEMA O TpeX
NEePHEHAUKYISIPAX

24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIIEHUS JUIMH B
MHOT'OI'PAaHHMKAX

https://m.edsoo.ru/S616Z2N2V

25

[ToBTOpCHME: MIOMIAIH
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
iomniaaen, CoOoopaxeHus
og00ust

https://m.edsoo.ru/M8Y7R6CI9P

26

[ToBTOpEHME: MIOMIAIH
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
IoIiaael, COoOpakeHHs
noxoous

https://m.edsoo.ru/P303B9P5Y

27

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB, ()OPMYJIIBI JUIS
TJI0IAJIEH, COOOpaKEeHUS
noao0us

https://m.edsoo.ru/J3S0D8GSL

28

IInomanu ceuenuit
MHOTOTPaHHHUKOB: TIOIIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100MsI

https://m.eds00.ru/T9A2X9T70Q

29

IInomanu ceuenuit
MHOTOTPaHHHUKOB: TIOIIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKECHHUS IO 100MsI

https://m.edsoo.ru/N3G5E2Q3L

30

KonTtponsHas pabora
"[IoBTOpEHME: MHOTOTPaHHHUKH,
CEYEHHS] MHOTOI'PaHHHUKOB"

https://m.edsoo.ru/H9J2P1A4]

31

O0BéM Tena. O0beEM
IPSIMOYTOJIBHOTO
napajureienumne/a

https://m.edsoo.ru/J517C2D2E

32

3amaun 06 yaABOCHHH Ky0Oa, O
KBaJIpaType Ky0a; O TPUCEKIIHH

https://m.edsoo.ru/O0J1R6V3X



https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L
https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L
https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X

yria

33

CrepeoMeTpHUECCKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napajuiesienumnea

https://m.edsoo.ru/T1F1D116C

34

[TpuknaaHbie 3a0a4H, CBI3aHHbIE
C BBIUMCIIEHHEM 00hEMaA
IPSIMOYTOJIBHOTO
napajie/ienunea

https://m.edsoo.ru/P6USYIM1E

35

O0BbEM IIPSIMOIA TPU3MBI

https://m.edsoo.ru/L3X9Q5V8M

36

CrepeoMeTpuuecKue 3a1auu,
CBSI3aHHBIEC C BBIYUCIICHUEM
00BEMOB MPSMOI PU3MBI

https://m.edsoo.ru/M6VOHS8Y 7R

37

[Ipukiiamueie 3a7a4n, CBsI3aHHbBIC
¢ 00bEMOM IIPSIMON TPU3MBI

https://m.edsoo.ru/M2E5Q416V

38

Brruncienne 00bEMOB TeI €
MOMOIIBIO OTIPENIENIEHHOTO
uHTerpaa. O6bEM HaKJIOHHOM
PU3MBbI

https://m.edsoo.ru/V6D1P3R5V

39

Brruncienue 0068MOB TeN ©
TTOMOIIIBIO OTIPENEIEHHOTO
uHTerpasa. O6bEM TUPaMUIbI

https://m.edsoo.ru/L8T5DOMSER

40

®dopmyrna 00bEMaA TUPAMUIBIL.
OTtHo1eHNEe 00BEMOB TUPAMU] C
O0LINM yIJIOM

https://m.edsoo.ru/S4P1G4P6H

41

®dopmyna 00bEMa MUPaAMUIBI.
OTtHomeHNEe 00HEMOB TUPAMU] C
OOLINM YIJIOM

https://m.edsoo.ru/ISU3A1X0B

42

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
HAKJIOHHOM MPU3MBI

https://m.edsoo.ru/S2M5U3GOK

43

CrepeomeTpryiecKue 3a/1a4H,

https://m.edsoo.ru/L6U20Q6S8K



https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M
https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V
https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K

CBsI3aHHBIE C 00BEMAMU
MMUpaMuabl

44

[IpukitagHblie 3ana4m 10 TeMe
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM HAKJIOHHON IIPU3MBbI

https://m.edsoo.ru/G2P3V6P4C

45

[TpuknaaHbie 3a0a49u 110 TEME
"O0BEMBI TEN", CBI3aHHBIE C
00BEMOM MMUPAMHUIBI

https://m.edsoo.ru/O3HIB7X4V

46

[Ipumenenne 06bEMOB.
Brruncnenune paccTosHUS 10
IUIOCKOCTH

https://m.edsoo.ru/FOA1T6F3Z

47

KonTpomnpHas padora "O0béM
MHOTOTpaHHUKA"

https://m.edsoo.ru/F3G2U1F6N

48

unuuapudeckast HOBEPXHOCTb,
o0pa3yronye HWIHHIPHYECKON
MTOBEPXHOCTHU

https://m.edsoo.ru/B2R8N4E5SX

49

Humuuap. [Ipsamont kpyrosou
nuuHAp. [lnomane noBepxHOCTH
LWIMHpa

https://m.edsoo.ru/I7V3WOV1B

50

Konnueckasi moBepXHOCTb,
00pa3yroIme KOHHIEeCKOM
nosepxHoctu. Konyc

https://m.edsoo.ru/Z705V5FOT

51

CeueHue KOHYyca MIIOCKOCTBIO,
napauieTbHON MII0CKOCTH
OCHOBAHUA

https://m.edsoo.ru/A1P1ESZ1V

52

Y ceu€HHBI KOHYC.
N306paskeHne KOHYCOB U
YCEUYEHHBIX KOHYCOB

https://m.edsoo.ru/D4I11B1K1X

53

[Tnomans 60KOBOI MOBEPXHOCTH
Y IIOJIHOM TOBEPXHOCTH KOHYCA

https://m.edsoo.ru/A2N3J7D27Z

54

[Tnomans 60KOBOI MOBEPXHOCTH
Y IIOJIHOM TOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/AOVOISLI1K



https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X
https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A0V0I5L1K

55

CrepeoMerpuueckue 3ajaun Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHHUE,
IIOCTPOCHHUEM CEUYEHUN
LUJIMHAPA, KOHyCa

https://m.edsoo.ru/O9U9S1JOE

56

CrepeomeTpHuuecKue 3aauu Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOEHUEM CEUECHU I
WIMH]IpA, KOHYyCca

https://m.edsoo.ru/JSUOH2A2M

57

[Ipukiianueie 3a1a4n, CBsI3aHHbBIC
C IWIUHAPOM

https://m.eds00.ru/Z900X4X97

58

[Ipukiianueie 3a1a4n, CBsI3aHHbBIC
C IWJIUHAPOM

https://m.edsoo.ru/U4W2D1IN4Y

59

Cdepa u map

https://m.edsoo.ru/D2M8Q1Q9M

60

[Mepeceuenue chepsl u mapa ¢
wiockocThio. Kacanwue mapa u
cdepsl TUIOCKOCThI0. By n
n300pakeHue mapa

https://m.edsoo.ru/Q0V2D9T2C

61

[Mepeceuenue chepsl u mapa ¢
IockocThio. Kacanue mapa u
chepsl IIockocThi0. Bua n
n300paxkeHue mapa

https://m.edsoo.ru/T1S7U4C8E

62

VYpasuenue chepsl. [Inomans
cthepsl u e€ yacTeit

https://m.edsoo.ru/O4A7V3I3L

63

Cummetpusi cdepsl 1 mapa

https://m.edsoo.ru/M1U5L5B8Z

64

CrepeomMeTprUYECKHE 3a/1a4l HA
JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U MapoMm,
MMOCTPOEHUEM MX CEUCHUI
IJIOCKOCTBIO

https://m.edsoo.ru/A7L8S8UGE

65

CrepeomeTpuyuecKue 3a1a4u Ha
JTI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoi U mapom,

https://m.edsoo.ru/FRW7Q8MS8S



https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z
https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S

IMOCTPOCHUEM UX CceueHH I
INJIOCKOCTBIO

66

HpI/IKJIa[[HLIe 3aaa4u, CBA3aHHBIC

co cepoli 1 mapom

https://m.edsoo.ru/POT2G5X0D

67

[ToBTOpEHUE: OKPYKHOCTH HA
IIJIOCKOCTH, BHIYMCIIEHHUS B
OKPYXHOCTH, CTaHJIaPTHHIC
monoous

https://m.edsoo.ru/FOCO9G7A1V

68

Paznuansie KOM6I/IHaIII/II/I TCI
BpalllCHHUA 1 MHOI'OI'PaHHHUKOB

https://m.edsoo.ru/M9X1Y9C1M

69

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/N4BOF4R3E

70

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/A6W6V5B7D

71

KoHTtposbhas padora "Tena u
MOBEPXHOCTHU BpaleHus"

https://m.edsoo.ru/Y9Q1P8D6A

72

O6Beém munuHapa. Teopema 06
00BEME MPSMOTO IMIIUHPA

https://m.edsoo.ru/S4D1E8J7S

73

Brruuciienue 006EMOB TeI €
MOMOIIIBIO OTIPEAETEHHOTO
uHTerpasa. O6béM KoHyca

https://m.edsoo.ru/G2P3E3TIN

74

[Tnomaan GOKOBOM M MOJIHOM
MMOBEPXHOCTH KOHYcCa

https://m.edsoo.ru/HOZ3J5BOL

75

CrepeomeTpuyiecKkue 3a1a4,
CBSI3aHHBIE C BEIYACIEHUEM
00BEMOB IMIIMHIpa, KOHYCa

https://m.edsoo.ru/ROB3L5Q3H

76

[Ipukiannelie 3a7a4u Mo TeEME
"OOBEMBI U IUIOIIAAN
noBepxHocTel Ten"

https://m.edso0o0.ru/GOMIN4VIR

77

O06BEM mapa 1 11apoBOTo
cektopa. Teopema 00 06bEMeE
mapa. [nomans chepsl.

https://m.edsoo.ru/USE8V1S8K



https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V
https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S
https://m.edsoo.ru/G2P3E3T9N
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CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIEC C BBIYUCICHUEM
00BEMOB 11apa, IMIapOBOTO
CErMEHTA U IIapOBOI'0 CEKTOpa

78

[IpukitagHble 3ana4m 10 TeEMe
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM I1apa U IJIOIAJIbIO
chepbl. COOTHOIICHUS MEXKTY
IJIOIIAIMU ITIOBEPXHOCTEN U
00BpEMaMU ITOTOOHBIX TEN

https://m.edsoo.ru/F2B9V6K3V

79

[TomoOHBIE TENa B IPOCTPAHCTRE.
N3menenune o0béMa mpu
nogobun. CtepeoMeTpuyecKue
3a/1a4yM, CBSI3aHHbBIE C
BBIYHMCIICHHEM 00BEMOB TEN U
IJI0IIa/Iel TOBEPXHOCTEH

https://m.edsoo.ru/Y7S7CONOM
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Kontponbnas padota "[lnomann
MOBEPXHOCTU U 00BEMBI KPYTIIBIX
Ten"

https://m.edsoo.ru/E7Y1D1J8F

81

JIBM>KeHUs MPOCTPaHCTBA.
OtoOpakenus. J[BrkeHus u
paBeHcTBO puryp. Obmue
CBOWCTBA JBHKCHUH

https://m.edsoo.ru/P8X9YIKIN

82

Bubl nBrkeHMil: napamiebHbIN
[IEPEHOC, LEHTPAJIbHAsS
CUMMETpPHUS, 3€pKaJIbHAs
CUMMETPHUS, IOBOPOT BOKPYT
IpSIMOit

https://m.edsoo.ru/F5SA906K6N

83

[IpeoOpazoBanwms mo100wus.
[Ipsimas u chepa Ditnepa

https://m.edsoo.ru/X0U1R7EOM

84

I'eomeTpuyeckue 3a1aun Ha
IIPUMEHEHHUE IBUKEHUS

https://m.edsoo.ru/Y0Z4M4Q3N

85

KoHntposbHas padota "BekTopsl B

https://m.edsoo.ru/L9T1YSE7S
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npocTpaHcTBe"

86

O6o06matomee moBropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—-11 knaccos,
CHUCTeMaTU3als 3HAHUM:
"[TapannenbHOCTh NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/O711L7S8D
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O6o06matomee moBropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTU3alus 3HAHUI:
"BekTopsbl B mpocTpaHcTBe"

https://m.edsoo.ru/Z0T217VON

88

Ob6o6maromee nmosropenue 11
HOHSTHH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CHCTeMaTH3alus 3HAHUH:
"BexTopsl B mpocTpaHcTBe"

https://m.edsoo.ru/X1L4MI9T7S

89

O6o06matomiee moBTopenue 11
MOHSITUI U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CUCTeMaTH3aIlus 3HAaHU:
"O0beM MHOTOrpaHHuKa"

https://m.edsoo.ru/L8B7K5P7L

90

Ob6o6maroree nosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
CHUCTeMaTH3alysl 3HAHUI:
"O06beM MHOTOTpaHHUKA"

https://m.edsoo.ru/A8T9G9D2P

91

Ob6o6maromee nosropenue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTu3alus 3HaHW:
"[1nomany moBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

https://m.edsoo.ru/D2R2A7N5Y
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O6o6matomee moBropenue 11
MOHATUI U METOJOB Kypca
reomerpun 10—-11 knaccos,
cHCTeMaTH3aIus 3HaHUMN
"ILnouiaay MoBepXHOCTU U
00BEMBI KpyTbIX TEN"

https://m.edsoo.ru/GOH6WSL11

93

Wroroast KOHTpOJIbHAS paboTa

https://m.edsoo.ru/A2T8K400H

94

HToroBasi KOHTpOJIbHAs paboTa

https://m.edsoo.ru/P6R5P8U7U

95

[ToBTOpeHue, 0600IMICHNE U
CHCTeMaTH3AallUs 3HAHUH

https://m.edsoo.ru/C7F7Y3Z6K

96

Uctopus pazsutus
CTEPEOMETPUU KAK HAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/ROCOES8D10O

97

Hcropus pazsurus
CTEPEOMETPUU KaK HAyKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI1

https://m.edsoo.ru/M8M4H1Y2T

98

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€
pOJb B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/R9S5Y2Y7D
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Hcropus pazsutus
CTEpEOMETPUHU KaK HAYKU U €€
pOJb B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT Uit

https://m.edsoo.ru/USL3 A9HS8I
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Hcropus pa3Butus
CTEPEOMETPUH KaK HAyKHu U €€
pOJIb B pa3BUTUHU COBPEMEHHBIX

https://m.edsoo.ru/A7TM5S2P5M
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WH)XEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOTUH

101

Hcropus pazsurus
CTEPEOMETPUU KaK HAyKHu U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/I9P7L3W5R
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Ucrtopus pazsutus
CTEPEOMETPUU KAK HAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
VWHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

https://m.edsoo.ru/G3Y5W3Z0B

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpelHero 001ero 0opa3oBaHus

7

I'eomerpus

7.1

OHCpI/IpOBaTB IOHATHUAMU: TOYKaA, IIpAMasd, MIOCKOCTb

7.2

HpI/IMeHHTL AKCUOMBI CTCPEOMETPUHU M CICACTBUA U3 HHUX IIPU PCIICHHUHN
TCOMCTPHUICCKUX 3a1a4

7.3

OnepupoBaTh MNOHATHSAMM: MNAPAUIEIBHOCTb U INEPHEHAUKYISIPHOCTD
HPSIMBIX U INIOCKOCTEN

7.4

KnaccudunupoBats B3auMHOE pacIONIOKEHUE MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMH: JBYI'PAaHHBIM yroJsi, TpaHU JBYI'PAHHOIO YIJIa,
peOpo BYrpaHHOrO yria, JIMHEHHBIN yroyl ABYIpaHHOrO yria, rpalycHas
Mepa JBYTPaHHOIO yria

7.6

OHepI/IpOBaTB IMOHATHUAMHA: MHOTI'OI'PaHHHUK, BI)IHYKJIBII\/JI u HGBBIHYKHBIﬁ
MHOI'OI'PaHHHUK, 3JICMCHTBI MHOI'OI'PAHHHUKA, HpaBHJ’ILHLIfI MHOI'OI'PaAHHHUK

7.7

Pacno3naBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (MHpamMujaa, IMpU3Ma,
IPSIMOYTOJIbHBIN Mapajuienenunes, Kyo)

7.8

Knaccupunupoare ~ MHOTOIpaHHUKM,  BbIOMpasl ~ OCHOBaHUS  JJIs
KJaccu(uKauuy (BBIMYKJIbIE M HEBBITYKJIblE MHOIOIPAaHHUKH, MPABUIIbHbIE
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIE MPU3MBI, TapaJIJICIICTIUIIEbI)

7.9

OHepI/IpOBaTL IMOHATHUAMU: CCKYIIAA MITOCKOCTb, CCHCHNEC MHOT'OI'PAHHUKOB

7.10

OOBACHATH MPUHIUIBI TIOCTPOCHUSI CEUYEHUI MHOTOTPAHHHUKOB, HCIIONb3YS
METOJI CIIEIOB

7.11

Crpouth cedeHHMsI MHOTOIPAHHHMKOB METOJOM  CJEJIOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYD:
BHJI CBEPXY, COOKY, CHU3Y

7.12

Pemarn 3ala4i Ha HAaXOXKACHUC TICOMCTPUYCCKUX BCIWYHH I10 o6pa3uaM
WM alroputMam, HOPUMECHSAA HW3BCCTHBIC AHAJTIUTUUCCKHUE MCTOABI IIPU
peuICHUN CTaHAApPTHBIX MaTEMATUYCCKHUX 3aga4 Ha BBIYUCICHUC
paCCTOSIHPII)’I MCXKAY ABYMs TOYKaMH, OT TOYKH O HpﬂMOfI, OT TOYKHIO
INIOCKOCTH, MCKAY CKPCHIMBAOIIUMHUCS MMPSIMBIMHA

7.13

Pemate 3amaun Ha HAXOXKICHHE TE€OMETPHUYECKHUX BEIWYWH MO OoOpasiam
WM alropuTMaM, TPUMEHsS W3BECTHhIE AaHAJUTHUYECKHE METOIbI TpHU
pelIeHNuN CTaHJAPTHBIX MaTEeMaTHUYECKHX 3a7a4 Ha BBIYHCICHHUE YTJIOB
MEXIYy CKPEIIMBAIOIIUMUCS MPSIMBIMH, MEXKIY HPSIMOM M IIOCKOCTHIO,
MEX/1y TUIOCKOCTSIMH, IByTPaHHBIX YIJIOB

7.14

Boerancnsate 00bEMBI U TUIOIIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITPHU3Ma,
nupaMuia) ¢ NpUMEHEHHEM (QOpMyJ, BBIYHMCIATH COOTHOUICHHS MEXIY
TUIONIA/ISIMH TTOBEPXHOCTEH, 00hEMaMHU MOT0OHBIX MHOTOIPAHHUKOB

7.15

OnepupoBaTh NOHATUSAMU: CHUMMETPHsS B IPOCTPAHCTBE, LIEHTP, OCbh U
IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (GUTYPBI

7.16

W3Bnekarh, mpeoOpa3oBhIBaTh W HHTEPIPETUPOBATH HHMOPMALUIO O




MIPOCTPAHCTBEHHBIX TE€OMETpUYecKHuX ¢urypax, IMpeACTaBICHHYI0 Ha
YepTEkKax U pUCYHKaX

[TpumensTe reomerpudeckue (aKThl Ui PEUICHHUS CTEPEOMETPUUYECKUX

7.17 3a/a4, NPEINOoNaraloliuX HECKOJIbKO MIaroB pelieHus, €CiIH YCIOBUS
IIPUMEHEHHS 33J]aHbl B ABHOH popme
718 [IpumensaTh mpocTeillive MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI TIPU PEIICHUHN CTEPEOMETPUUYECKHX 3314
719 [IpuBoauTE NMpUMEpPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHl B MpuUpoae U
KHU3HH, PACIIO3HABATH MPOSIBIICHHE 3aKOHOB T€OMETPUH B HCKYCCTBE
[IpuMeHsTH MOJTyuYeHHBIE 3HAHWS HA MPAKTUKE: aHAJIH3UPOBATh pEajbHbIC
CUTYallUu U MPUMEHITh U3yUYCHHBIC TIOHATHUS B MPOIECCE MOKMCKA PEIICHUS
MaTeMaTH4eCKu c(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyalldd Ha S3bIKE T€OMETPUH, MCCIENOBaTh MOCTPOSHHBIE MOJEIH C
WCIOJIH30BAHUEM T'€OMETPUYECKHUX TIOHATHH U TEOpeM, ammapara aireOpsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBSA3aHHBIE C  HaXOXJIECHUEM
Tre€OMETPHUUECKUX BEITMYNH
11 KIIACC
Kon .
TR IIpoBepsiemble NpeIMETHBIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbl CpelHero 001ero od0pa3oBaHus
pe3yJbTara
6 I'eomerpus
OmnepupoBaTh TOHSATHAMH: IFIIMHIPHYECKAss MOBEPXHOCTh, 00pa3yroImue
6.1 HWINHAPUYECKON TOBEPXHOCTH, IMJIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pasyronre KOHMIECKOW TOBEPXHOCTH, KOHYC, chepruecKkasi TOBEpXHOCTh
6.2 Pacrio3naBath Tena BpaiieHus (MIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTyYSHHSI TEJI BpaLLICHUS
6.4 KnaccuduimpoBaTh B3aMMHOE PacioioKeHHe Chephl U MIIOCKOCTH
OmnepupoBaTh MOHATUSMH: IIAPOBOM CECMEHT, OCHOBAaHHE CErMEHTa,
6.5 BBICOTA CETMEHTa, IIAPOBOW CIIOM, OCHOBAaHHUE IIAPOBOIO CJIOS, BHICOTA
IIIAPOBOTO CJI0s1, IIAPOBOM CEKTOP
6.6 Boruncnate 00BEMBI M TUIOMIANM TIOBEPXHOCTEH TN  BpalleHus,
) reOMETPUUYECKUX TeJl C MPUMEHEHHEM (PopMyJT
OnepupoBarh TOHATHSIMH: MHOTOTPAaHHHK, BIIMCAHHBIM B cdepy H
6.7 ONMCAaHHBIN OKOJIO cdephl, chepa, BIUCaHHAS B MHOTOTPAaHHUK MU TEJO
BpAaIICHUS
6.3 BBIMUCIATE COOTHOIIEHHSI MEXKITy TIIOMIAIIMH TIOBEPXHOCTEH U 00bEMaMH
) MOI00HBIX TET
6.9 N300pakaTh u3yuyaemble (GUIypbl OT PYKH M C NPUMEHEHHEM IPOCTBIX
' 4epTEKHBIX UHCTPYMEHTOB
BbIMONHATE  (BBIHOCHBIE) IUIOCKHE YEPTEKHM U3 PHCYHKOB IPOCTBIX
6.10 00BEMHBIX (QUTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOUTH CEYCHHS Tell

BpaIeHUs

6.11

W3BnekaTh, WHTEPHPETHPOBATH M IpPeoOpa3oBbIBaTh WH(GOPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (Urypax, TNPENCTABICHHYI0 Ha
yepTekax U pUCYHKax




6.12

[IpumensaTs reomerpuyeckue (GakThl s PEUICHHUS CTEPEOMETPHYECKHX
3a/1a4, MPEANOJaralolliuX HECKOJIbKO IIaroB pEIIeHUs, €CIU YCIOBUS
MIPUMEHEHHUSI 3a/1aHbl B IBHOU hopMme

6.13

OnepupoBarh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIHOJIHSITB [[eI;'ICTBI/ISI CIIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOKEHHSI BEKTOpa Ha 4YHCJIO, OOBSICHATH, KaKHMH CBONCTBAMU OHH
00amaoT

6.15

HpI/IMeHHTB IIpaBHJIO IIapaJlICICnuUIIcaa npu CJI0XKECHHUHU BEKTOPOB

6.16

OHepI/IpOBaTB IIOHATHUAMU: OCKAPTOBbBI KOOpPAWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOYJIb BEKTOPA, PaBCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YT'OJI
MCXKAY BCKTOpPpaMH, CKAKIPHOC MPOU3BCACHHUEC BCKTOPOB, KOJUIMHCAPHBIC U
KOMILJIaHAPHBIC BEKTOPLI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB H MHPOU3BCACHHUC BCKTOPA HA YHUCIO, YI'OJI
MCXKAY BCKTOpPAaMH, CKaJIAPHOC IPOU3BCACHUC, paCKI/IaJbIBaTb BCKTOP IIO
JABYM HCKOJUIMHCAPHBIM BEKTOPaAM

6.18

3aILaBaTI) IJIOCKOCTb YPABHCHHEM B HeKapTOBOﬁ CUCTCMC KOOpAHAT

6.19

Pemats HpOCTefIHIHe reOMCTPHUYCCKUC 3ala4y Ha IMPUMCHCHHUEC BCKTOPHO-
KOOPAUMHATHOI'O METOda

6.20

Pemrats 3agadu Ha J0Ka3aTCjIbCTBO MAaTCMaTHYCCKHUX OTHOIICHUHU H
HaXO0XIACHHUC I'COMCTPUYCCKHUX BCIMYHH IIO 06pa3uaM WK aJIrOpuTMam,
IIPUMCHSA HN3BCCTHBIC METO/bI npu peICHNN CTaHJAPTHBIX
MAaTEMATHYCCKHUX 3aJa4

6.21

[IpuMeHATH mpoCTEMIIME MPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

6.22

HpI/IBOI[I/ITL MNpUMEPBl MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKM3HH, paClIO3HABATH ITPOABJICHUC 3aKOHOB I'COMETPHH B UCKYCCTBEC

6.23

HpI/IMeHHTB IMOJIYUCHHBIC 3HAHUA HA IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC
CUTyalll U NPUMCHATb U3YUYCHHBIC IMOHATHA B IMPOLCCCC MOMCKAa PCHICHUA
MaTeMaTH4YCCKU C(I)OpMYJII/IpOBaHHOfI Hp06J'IeMBI, MOZICIINPOBATL PCAJIbHBIC
CUTyallMM Ha A3BIKC TI'COMCTPHUHU, HUCCICAOBATH ITOCTPOCHHBLIC MOJACIIN C
HCIIOJIb30OBAHUEM T'COMCTPHUICCKUX MOHATUH U TCOpPECM, allrapara anre6pL1,
peuaTtb IMPAKTUYCCKHUE 3aJa4u, CBsA3aHHBbIC C HaXO0XJCHUECM
T'COMCTPHUUCCKUX BCIIMYMH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA
10 KIIACC

Koxa
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcCHOBHBIE TOHATHUA CTepeoMeTpuH. Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTne 06 aKCHOMATUYECKOM MOCTPOCHUN CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUHU U
CJICICTBUS U3 HUX

7.2

B3auMHOe pacnonokKeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, TapaJlIeIbHbIE
U CKpeuuBaroluecss mnpsmble. [lapaqienbHOCTh NPSAMBIX M IJIOCKOCTEH B
[IPOCTPAHCTBE: IMApaJUICJIbHBIE IIPAMBIE B I[POCTPAHCTBE, MAPAJLICIBHOCTh TPEX
IpSMBIX, NApaUIEIbHOCTh TNPAMOM M IUIOCKOCTH. YTJIBIC COHAIpaBICHHBIMU
CTOpPOHAMH, YIroJl MEXJy INpsSMBIMHA B IPOCTpaHCTBE. [lapamienbHOCTh INIOCKOCTEN:
napajiesibHble IUIOCKOCTH, CBOWCTBA MapauleNbHbIX IUIocKocTed. Ilpocreiimue
MPOCTPAHCTBEHHBIE (UTYpHl HA TUIOCKOCTH: TeTpa’ap, KyO, Tapaulesenumnesn,
MIOCTPOCHHUE CEUEHUH

7.3

[lepneHIUKYISIPHOCTh MPSAMOM M TIIOCKOCTU: TMEPHEHAUKYJISIPHBIE TMpsSMble B
MMPOCTPAHCTBEC, MPAMBIC MAPAJUICIIBHBIC U NMECPICHAUKYIIAPHBIC K IIJIOCKOCTHU, MPU3HAK
MEPIEeHIUKYISIPHOCTH TPSAMON U TUIOCKOCTH, TE€OpeMa O MPSIMOM MEepPHeHAUKYISIPHON
MJIOCKOCTH. YTJIbl B MMPOCTPAHCTBE: YIoJl MEXAY MPSAMON U MJIOCKOCTHIO, IBYTPAHHBIN
yToJ, TUHEHHBIN yroil IByrpaHHoro yria. [lepnenaukynsp u HaKkJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TIIIOCKOCTH, MTPOEKITUsl GUTYPHI Ha
MJIOCKOCTh. [lepneHauKynsspHOCTh TUIOCKOCTEN: MPU3HAK MEPHEHANKYISIPHOCTH ABYX
mwrockocrteil. Teopema 0 TpEX MepreHANKYIsIpax

7.4

[lonsiTiE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTHl MHOIOTPAaHHHMKA, BBINYKIBIE U
HEBBIMYKJIbIE MHOTOTPAHHMKH, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yronpHas
NpU3Ma, TPAaHU M OCHOBAHMS NPU3MBI, MpsMas W HAKJIOHHas NPU3MBbI, OOKOBas M
I0JIHAsl TIOBEPXHOCTH NMpu3Msbl. [lapanmnenenunesn, NpsMOYyroJIbHbIN Mapajjiesienunes u
ero csoicrea. Ilupammpa: n-yronpHas nupamuaa, 'paHd UM OCHOBaHUE NHPaMUIBbI,
OOKOBasg W TMOJIHAs MOBEPXHOCTh MUPAMMJIbI, MpaBWIbHAS U yCEUEHHas MUPAMUJA.
OnemeHTHl mNpu3Mbl M nHUpamuabl. [IpaBuibHBIE MHOTOTPAaHHHMKH: IIOHATHE
MPaBWJIbHOIO MHOTOTpaHHMKA, TMpaBUjbHAas MpU3Ma U TMpaBWIbHAs MHUpPaMHA,
NpaBUJIbHAS TPEYrojbHasi MUPaMUAa U MPaBUIBHBIN TeTpasap, Kyo. Ilpeacrasienue o
MPaBWJIbHBIX MHOTOTPAaHHUKAX: OKTa3p, A0AeKadap U ukocadapyrue CeueHus: mpu3Mbl
Y TUPAMHUJIBI

7.5

CI/IMMCTpI/ISI B IPOCTPAHCTBC: CUMMCTPUSA OTHOCHUTCIBHO TOYKH, HpHMOfI, IIIIOCKOCTH.
OIEeMEHTBI CUMMCTPUHU B nupamMmuaax, napajjicjacnuiecaax, IMpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Boblunicnenue 37€MEHTOB MHOTOTPaHHUKOB: pé&Opa, auaroHanu, yriasl. [lnomane
OOKOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTU MPSMO MPU3MBI, IJIOIA/ (b OCHOBAHUH,
Teopema 0 OOKOBOM MTOBEPXHOCTHU MPSMOU MPU3MEBI. [1nomaas 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IIPABUJIBHOW MHUpaMUJbI, TEOPEMa O IIOLIAAU YCEYEHHOM INHMPAMHUJIBIL.
[Tonsitue 06 00pEMe. OOBEM MUPAMU/IBI, IPU3MBI

7.7

[TonoOHbIe Tena B mpocTpancTBe. COOTHOLICHUS MEXIY IUIOIIAASIMU IOBEPXHOCTEH,
00BEMaMH ITOTO0OHBIX TET

11 KIIACC




Kon

IIpoBepsieMblii 3JIeMEHT COieP:KAHUS

6

['eomerpus

6.1

[unmuaapudeckass TOBEPXHOCTh, 00pa3yroIue HWIMHIPUIECKON MOBEPXHOCTH, OCh
UIHHIPUYECKON TMOBEPXHOCTH. LIMIMHAP: OCHOBAaHUS W OOKOBas MOBEPXHOCTH,
o0pa3yrolias U 0Ch, TUIOMIA/Ib OOKOBOH M IMOJHON MOBEPXHOCTH

6.2

Konudeckas moBepXHOCTh, 00pa3yrOIINe KOHMYECKON MOBEPXHOCTH, OCh M BEPIIIUHA
KOHHYecKoi moBepxHOCTH. KoHyc: ocHOBaHMe M BepllinMHA, oOpa3yromas H OCb,
wiomaab OOKOBOW M TIOJHOW IMOBEPXHOCTH. YCEUEHHBIH KOHYC: oOpa3yromme u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, JHaMeTp, TUIOMAAb MOBEPXHOCTH cdephl. B3anmuoe
pacnosoxeHnue cdepbl U IMIOCKOCTH, KacaTeiabHas IUIOCKOCTh K cdepe, IMIomaab

cepsl

6.4

N300paxkeHue Tei BpallleHus Ha MII0CKOCTH. Pa3BEépTka MUIMHIpa U KOHYCa

6.5

Komb6unanmu ten BpaieHus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIN OKOJIO
cdepsl, chepa, BOUCaHHAS B MHOTOTPAaHHUK, WIH TEIIO BPAICHHS

6.6

[Tonste 06 o0béme. OcHoOBHBIE CBOMcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuiesienunena u ciaeacTsus u3 ne€. O0bEM HMIMHIpPA, KOHYCA.
O6béM 11apa ¥ momaab cepsl

6.7

[Tono6uble Tena B npocTpaHcTBE. COOTHOIIEHUS MEXTY IUIOLIAAIMU IOBEPXHOCTEH,
00bEMaMU MOI00HBIX TeT

6.8

Ceuenuss nmnmMHApa (HmapajulebHO M TMEPHEHIUKYJISPHO OCH), CEYEHHs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IPOXOAAIIEE Yepe3 BEPUIMHY ), CEUSHHMs 11apa

6.9

Bektop Ha miuockocth M B mpocTpaHcTBe. (CIOK€HHME M BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio0. PasnokeHune BeKTopa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuiio mapamienenunena. Pemenne 3amay, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICVCTBUM C BEKTOPaMHU

6.10

[IpsmoyronbHasi cucremMa KOOpPAMHAaT B HpocTpaHcTBe. KoopamHaTel BekTOpa.
[Ipocreiimue 3amaud B KOOpAMHATax. YTol Mexay BekTopamu. CkaisipHoe
IIPOU3BECHNE BEKTOPOB. BBIUMCIIEHHE YTIIOB MEXIY MNPSMBIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METO/I ITPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
NMpoBePSIeMOro | OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 001ero
TpeOOBaHUSA oOpa3oBaHus

Bnagenne MeronaMu JI0Ka3aTeNbCTB, AITOPUTMAMH PEIICHUS 3aj1ad,
yMeHuEe (GOpPMYJIHPOBATH W OINEPUPOBATH TOHATHSAMH: OIpEACICHHUE,
aKCMOMa, TEeopeMa, CIEACTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (POPMYJIMPOBKH; PUMEHSITh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, NMPUBOAUTH IPUMEPHl U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MAaTeMaTH4YeCKOW HWHIAYKIIUY,
MMPOBOAWTDL AOKA3aTCIbHBIC PACCYXKACHUSA ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
1 JIOTHYECKYI0  TPAaBWIBHOCTh  PACCYKICHHH, yMEHHE OIEPUPOBATH
MOHATHUAMU: MHOXCECTBO, IMOAMHOKCCTBO, OIICpallui HaJl MHOXCCTBAMU;
YMEHHE UCIOJb30BaTh  TCOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OnmrcaHusd p€ajlbHbIX IPOLECCOB U SIBJICHUU U npu pCUICHUM 3a4a4, B TOM
YHCJIC U3 JPYTUX YYEOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, UK, rpad Ha MIOCKOCTH; YMEHUE 3a]aBaTh
U OIKCHIBATh Tpadbl pa3IUYHBIMUA CIIOCOOAMH; HCIIOJB30BaTh rpadbl mpu
pEIICHUH 3319

YMeHue onepupoBaTh MOHSATHSIMH: HATypalbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTypaJIbHOM CTENEHH, CTENEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JAEWCTBUTEIbHBIM IOKA3aTENIEM,
JorapupM UuCla, CHHYC, KOCHHYC M TaHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYJI0, PAllMOHAIBHOE YHCIIO, HPPalMOHATIbHOE YHUCIIO,
MHOKECTBAa HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JACHCTBUTEIHHBIX
YHCeJl; YMEHUE UCIOJIb30BaTh MPU3HAKU JI€IMMOCTH, HAUMEHbBIINN 001N
JIenmuTeNb W HauMeHbllee ofliee KpaTHoe, airoput™ EBknmaa npu
pEIlIeHnN 3a/1a4; 3HAaKOMCTBO C Pa3JINYHBIMU MO3UIIMOHHBIMU CHCTEMaMU
CUHCIJICHUS; YMEHHE BBITIOJIHATH BHIUMCIIEHUE 3HAYCHUH U TIpeoOpa3oBaHUs
BBIPDOKEHHN CO CTEeNeHsSMU W Jiorapudmamu, mpeoOpa3oBaHusi APOOHO-
2 palMOHANBHBIX  BBIPAXKEHMM;  yYMEHHE  ONEepUpOBaThb  NOHSATHUSMU:
MOCJIEI0BATENbHOCTh, apU(pMeTHUeCKas MpPOTrpeccusi, TreoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TE€OMETPUYECKasi IMPOrPeccus;
yMEHHE 3a/1aBaTh IIOCJIEJIOBATEIbHOCTH, B TOM YHCIIE€ C IIOMOIIbIO
PEKYPPEHTHBIX (POpMyYJI; yMEHUE ONEepUpPOBaTh MOHATUAMHU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMILJIEKCHBIE 4YHCJAa, MOIYyJb W apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amUCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpPUYECKas U anreOpanyeckas), yMeETh
POU3BOIUTH apu(pMETHYECKHe JEHCTBHS C KOMIUIEKCHBIMH YHCIIaMU;
MPUBOJIUTH MPUMEPHI UCTIONIH30BAHUS KOMIUIEKCHBIX YHCEIN; ONEPHUpPOBATh
HNOHATHSAMM:  MaTpuua 2x2  u  3X3, oONnpeaenuTeNb  MaTpHIb,
TEOMETPUYECKUI CMBICIT OTIPEACTUTEINS

YMeHue onepupoBarh MOHATUSAMU: palMOHAJIbHBIE, HPPALUOHAIBHBIE,
3 MOKa3aTelbHblE, CTENEHHbIE, JIOTapu(pMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHHS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIIEpUPOBATh
MOHITUSIMH: TOXJECTBO, TOXKIECTBEHHOE IMpeoOpa3oBaHUE, YpaBHEHUE,




HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCThb
YpPaBHEHUN, HEPABEHCTB U CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOULIBIO PAa3JIMYHbIX IHPUEMOB; DPEIIATh
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMbl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHCTEMBI UI1 PELICHUS MaTEMaTHYECKHUX
3aj7a4 M 3a]1a4 U3 Pa3IMUHbIX 00JIaCTel HAYKH U pealbHOW )KU3HU

YMeHue omnepupoBaTh HOHATHUSAMH: (PYyHKIUS, 4YETHOCTh (YHKIHH,
HNEepUOANYHOCTh (YHKIMH, OTPAaHMYCHHOCTh (PYHKIMH, MOHOTOHHOCTH
(byHKIMH, SKCTpeMyM (QYyHKUIUH, HauOOJbIIee W HAUMEHbIICEe 3HAUCHHS
(GYHKIMM Ha MPOMEXYTKE, HENpepbIBHAS (QYHKIHS, aCHMIITOTH rpaduka
¢GyHKIMU, TIepBas M BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUN H
(¢u3MYeCKuii CMBICT TPOW3BOMHOM, IEpBOOOpasHas, ONpEAEIEHHBIH
MHTETpal, YMEHHE HaxXOAWTh AaCHUMITOTHI Tpaduka (GYHKIUH; yMEHHUE
BBIYHCIIAT  MPOHM3BOAHBIE CYMMBI, HPOM3BEICHHUS, YAcCTHOIO U
KOMITO3UIIMN (YHKIHMHA, HAXOAWUTh ypaBHEHHE KacaTelbHOH K rpaduky
(GYHKIMH; YMEHHE HaXOJUTh IPOU3BOTHBIC DJIEMEHTAPHBIX (YHKINH;
YMEHHE HCIIOJBb30BaTh MPOU3BOMHYIO JUIA HCCIENOBaHHUA (YHKIIHH,
HAaXOJHUTh HauOOJbIIME W HAMMEHbIIME 3HA4YCHUS (QYHKIUHA; CTPOHUTH
rpadKd MHOTOWJICHOB C HCIIOJB30BAaHHEM amrapara MaTeMaTHYeCKOTO
aHaJM3a; MPUMEHATh TIPOU3BOJAHYIO JUISI HAXOXKICHUS HAWIYyYIIero
pelieHusT B TPUKIAAHBIX, B TOM YHCJIE COLUAIBHO-YKOHOMHUYECKHUX W
(du3HUYecKUX 3a/1a4ax; HAXOIUTh IUIOIAAN U 00BEMBI (QUTYP C IMOMOIIBIO
MHTETpaia; MPHUBOAWTH TPUMEPHl MATEeMaTHYECKOTO MOJCIHPOBAHUS C
NOMOIIBIO AU(epeHInanbHbIX YpaBHEHUI

YMeHnue onepupoBarh NOHATUSIMU: Tpaduk GyHKIKHU, oOpaTHas QyHKLHMS,
KOMMO3ULUS (DyHKIMM, JuHEHHas (QYHKUMSA, KBaJpaTudHas (QYHKLUS,
panoHanbHas (QyHKUUS, cTeneHHass (yHKUIUS, TPUTOHOMETPUYECKUE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpPHYECKHE (QYHKLUH, MOKa3zaTelbHas U
norapudmuueckas (QyHKIMHM; YMEHUE CTPOUTh TpaduKH H3yUYEHHBIX
GyHKUMH,  BBINOJHATE  NHpeoOpa3oBaHus  rpadukoB  (QyHKLUH,
MCIOJIb30BaTh TpaUKH JUIsl U3yUEHUsl MPOLECCOB U 3aBHUCUMOCTEH, MpHU
pelIeHNH 3a7ad U3 JAPYrMX y4eOHBIX NpPeAMETOB M 3a/ady U3 peabHOU
KU3HU; BBIpaXaTh (QOpMyJaMH 3aBUCUMOCTU MEXKIYy BEIMYHUHAMU;
UCIOJIb30BaTh CBOMCTBA W Tpapuku (QyHKIUI Ui pelieHus ypaBHEHUH,
HEpPaBeHCTB M 3a7au C IapamMeTpaMu; H300pakaTh Ha KOOpPIMHATHOMN
IJIOCKOCTH MHOXKECTBA PEIICHNUN YPaBHEHUMN, HEPABEHCTB M UX CUCTEM

YMeHue pematb TEKCTOBBIE 3aJauyd DPAa3HBIX THUIOB (B TOM YHUCIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HaJOTH, 33/1a4i U3 00JAaCTH YNpaBJIEHUs JIMYHBIMH M CEMEHHBIMU
(dbuHaHCaMM); COCTaBIISITh BBIPAKEHHUS, YPaBHEHMs, HEpPaBEHCTBA U UX
CHUCTEMBI II0 YCIIOBHUIO 3aJayd, HUCCIIENOBATh IIOJyYCHHOE pELICHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peaIbHbIE CUTyallud Ha S3bIKE MAaTEMaTHKH; COCTABIATH BBIPAKECHUS,
YPaBHEHHs, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33[1a4M, HCCIEI0BATh
IOCTPOCHHBIE ~ MOJIEIM C  HWCIHOJB30BAHWMEM  ammapara  aireopsl,
MHTEPIIPETUPOBATh MOJTYYCHHBIN PE3yIbTaT

YMeHue omnepupoBaTh MOHATUAMHU: CpeqHee apu(pMeTHUecKoe, MEeIHaHa,
HanOoJIbIlIee ¥ HAMMEHbBINIee 3HAYCHUS, pa3Max, JAUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIJIOBOTO HAbOpa; yMEHHE H3BJEKaTb, MHTEPIPETUPOBATH
nH(opMaInio, MPeICTaBICHHYIO B Ta0JMIIaX, HAa JUarpaMmax, rpadukax,




OTPaXKAIOLIYI0 CBOWCTBA PEaJbHBIX MPOLIECCOB M SBICHHIA; MPEICTABIATh
uHPOpPMALIMIO C TOMOIIbIO TaOMWII W JuMarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHUCIE C MPUMEHEHHEM TpadHueCKUX
MCTOHOB U 3JICKTPOHHBIX CPCIACTB; I‘pa(i)I/I'-IeCKI/I ucciaeca0BaTb COBMCCTHBIC
HaOJII0ICHUS C TOMOIIBIO JMarpaMM pacCeMBaHUs M TMHEHHONW perpeccuu

YMeHue omnepupoBaTh MOHSATHUSAMU: CIyYalHBIA ONBIT M CIydailHOE
CcOOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMEHHUE BBIYHCISATH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaduyecKuX METOJOB; MPUMEHSTh
(GOpMyJIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSTHOCTEH, (OpMYIIy IOJHOMN
BeposTHOCTH, (hopmyny bepHymim, koMOnHaTOpHBIE (aKThl U (HOPMYIIBL;
OIICHUBATh BEPOATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEPUPOBATH
MOHATUSIMM:  Cy4ailHas BeJIMYMHA, pacCHpeesieHne BEpOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIAaHUEe, NUCIEPCHS W CTaHJAPTHOE OTKJIOHCHHUE
CIy4ailHOH  BeNMMYWHBI, (YHKLIMKM pacrlpeieNeHuss U IUIOTHOCTH
PaBHOMEPHOT0, TTOKA3aTEIIFHOTO M HOPMAJIBLHOTO paclpeeiicHUui; yMEeHUe
MCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACHpE/eICHUN U PEIleHus 3a/1ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCJICIOBAaHHUM; YMEHHE NPUBOJUTH TMPUMEPHl MPOSBICHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX U OOIISCTBEHHBIX SIBIICHUSAX; YMCHHE
OTepUPOBATH MOHATUSMU: COYETAHUE, MEePECTaHOBKA, YUCIO COYETAHUH,
YHCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOHMHATOpHBIE (DaKThl U PACCYXKACHHS JJIs PEIICHUs 3ajad; OlEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABIATh BEPOSTHOCTHYIO MOJIENb U
WHTEPIPETHPOBATH MOJTYUCHHBIN pe3yIbTaT

YMmenue onepupoBaTh MOHATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEIMUYUHA yTIia, JIOCKUN YToJl, IBYTpaHHBIN
YroJI, TPEXTPaHHBINA yIroJl, CKPEUIMBAOIIUECS MPSAMbIC, MapAIIEIbHOCTh U
NEePHNEHANKYISIPHOCTh MPSAMBIX U IUIOCKOCTEM, yTrOd MEXIy HpPSIMbIMH,
Yrojl MEXAy NpsSIMOM M TUIOCKOCTBIO, YTOJd MEXKIY IUIOCKOCTSIMU,
pacCTOsHUE OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXIY IPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh MPU PEIICHUH
3aa4 u3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUYECKHE
MOJENIA C TOMOIIBI0 TE€OMETPUYECKUX TMOHATHM M BEJIUYUH, pEIIaTh
CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a0a41
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOWAAb (QUIYpbl, 00BEM (UTYPHI,
MHOTOTPaHHHK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
Ky0, mMapajjenenumnes, Opu3Ma, NOHpaMuia, (urypa u TOBEPXHOCTh
BpallleHHs, LMWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUle/IenuIena, MNUPaMHUIbl, NPU3MBI, IMINHAPA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMs] KOHyca M LMIUHAPA,
NapajuleJIbHblE OCH WJIM OCHOBAaHHIO, CEYEHHME IIapa, IIJIOCKOCTD,
Kacaromascsi cgeppl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHUe
MHOTOTpaHHHKa, U300paXkaTb MHOTOTPAaHHHUKH, (UTYPbl U TOBEPXHOCTH
BPAILEHUs, UX CEUCHMs], B TOM UHUCIIE C TOMOILBIO IEKTPOHHBIX CPEJCTB;
YMEHHE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSITEIHHO
(bopMyIMpOBATH ONPEENCHHS U3y4aeMbIX (UTyp, BBIABUraTh THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX TE€OMETPHUYECKUX (Uryp, OOOCHOBBIBATH WIIH
ONpOBEpraTb HX; YMEHHE MpPOBOAUTH KJIacCH(UKALUIO (QUryp IO




pa3jMyYHbIM TpPU3HAKAM, BBINOIHATH HEOOXOAMMbIE JOIMOJHUTEIbHBIC
MIOCTPOCHUS
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YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajieNIbHbli MepeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOpPOT, mpeoOpa3oBaHue MOM00MS, TONOOHBIE QUTYPHI; YMEHUE
pacrio3HaBaTh PaBHble M IOJOOHBIE (UIypbl, B TOM 4YUCIE B NPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BATh T€OMETPUYECKHE OTHOLICHUS TIPH
peLIeHUH 3aJay; HaXOAUThb IEOMETPUYECKHE BEIMYMHBI ([UIMHA, YTOJl,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB H
U3 peaJbHOM KM3HM; YMEHHUE BBIUUCIATh I'€OMETPUUECKUE BEIMYHHBI
(MHa, yroij, IJOMAAb, O0BEM, IUIOMIAIb TOBEPXHOCTH), HCHOIB3YS
U3y4eHHble (OPMYJbI MU METOJbl, B TOM YHCIE: IUIOIAAb OBEPXHOCTU
NUpaMUIbl, TPU3MBI, KOHYCa, IWIMHApA, TUIomans chepsl; 00bEM Kyoa,
HpPSMOYTOJBHOIO MapajlieNenumnesia, MNUPaMUIbl, MPU3MBL, UIMHIPA,
KOHYca, [l1apa; yMEHHE HaXOIUTh OTHOIIEHUE 00BbEMOB 1OJIOOHBIX QUTYp
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YMeHue ONCpUPOBATh NOHATUAMU: MIPAMOYTOJIbHAA CHCTECMA KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPpOU3BCACHHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC IMPOMU3BCIACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJI MCKIAY
BCKTOpaMHU; YMCHUC HCIIOJIB30BATb BCKTOpHLII‘/‘I u KOOp,Z[I/IHaTHLIﬁ METOL
JAJI pCHICHU A TCOMCTPHUICCKUX 3ada4 1 3aJia4 JPYyTUx y‘~I€6HI)IX npeamMcToOB
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YMeHue BbIOUpaTh MOAXOIAIINN METO IS PEUIeHHs] 3aa4l; TOHUMaHue
3HAYUMOCTH MAaTEMaTUKH B HW3YUYEHUU TMPUPOJIHBIX U OOIIECTBEHHBIX
IPOLECCOB U SIBJICHUM; YMEHUE pPaACIO3HABATh IIPOSIBIICHUE 3aKOHOB
MAaTeMaTUKU B UCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPHl MAaTEMaTUYECKUX
OTKPBITUHA POCCUKMCKON U MUPOBOM MATEMAaTUUECKON HAYKHU




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1€MEHT COJAEPKAHMS

1

Yucna 1 BEIUUCIIEHUS

1.1

Harypasibnblie u 1iensie yncna. [IpusHaky JeIMMOCTH LIEIIbIX YUCEI

Panmonaneubie  uymcia. OOBIKHOBEHHBICE M JIECATHYHBIE JpOOH, TIPOIICHTHI,

1.2 OCCKOHEUYHBIC TIEPHOANICCKHE JPOOH
13 Apudmernaeckuit KOpeHb HaTypaJibHON cTeneHu. [leficTBus ¢ aprupMeTHIECKUMHU
KOPHSIMU HAaTypaJIbHOM CTENEHU
1.4 Crernens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTeseM. CBolicTBa
CTETEeHH
15 CuHyCc, KOCMHYC M TaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yucina. JlecaTHIHBIC M HATYPATBHBIC JIOTApU (MBI
JleiictButenbHbie  4ucia. ApuMeTHYeCKHE ONepanuud C  JICHCTBUTCIBHBIMU
1.7 yrcnamu. [IpuOnukEHHbIE BEIUMCICHHUS, IPaBUIIa OKPYTJICHUS, IPUKU]IKA M OLICHKA
pe3yJibTaTa BEIYMCICHUM
1.8 [IpeoOpa3zoBaHKe BhIpaXKEHUN
1.9 KommuiekcHbie yncna
2 YpaBHEHHs M HEPABEHCTBA
2.1 [{enble u {POOHO-pALIMOHANBHbBIE YPABHEHHS
2.2 HppaunroHaibHble YpaBHEHUS
2.3 Tpuronomerpuieckue ypaBHEHHs
2.4 [TokazarenbHbIE U TOTapUPMUIECKHE YPABHEHUS
2.5 [{enble 1 IpOOHO-pallMOHATBHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIE U TOTapHPMUUECKHE HEPABECHCTBA
2.8 TpuroHomeTpruecKue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB
2.10 YpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Matpuia cuctemsl IMHEWHBIX ypaBHEHUH. OnpeenTenb MaTpULIbl
3 OYHKIMH U TpaduKu
31 Oynkuus, crnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkumuu. B3anmuo oOpaTHbIE
' dbynkumn. Yérapie n HeuéTHBIC QyHKIMH. [leproandyeckue QyHKITMN
O6nactp ompeneneHUuss W MHOXECTBO 3HadeHWd ¢Gyukoun. Hymm Qyskumm.
39 [IpoMexyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MHUHUMYMBI GyHKIMH. HanOosnbliee W HaWMEHbIIIEe 3HAYCHUE
(YHKLIHU HAa TPOMEKYTKE
33 CreneHHas (yHKOHMS C HaTypajdbHBIM M IIebIM TOKa3aTeneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS 1-0U CTENEHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpaQUKu
3.5 [TokazaTenpHas u jorapudmudeckas QyHKIIUN, KX CBOWCTBA U TpauKu
36 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknumii. CBolicTBa  (YyHKUIHH,

HENPEPHIBHBIX HA OTPE3KE




3.7

HOCJ’Ie,I[OBaTCJ'IBHOCTI/I, CII0COOBI 3aJaHusA HOCJ'IG,Z[OB&TCJIBHOCTC?I

3.8 ApudmeTrnueckasi U reoMeTpuueckas nporpeccuu. opmysa cI0KHBIX IPOIICHTOB

4 Hauana maTemaTH4ecKkoro aHaausa
4.1 ITponsBoaHas hyHkiwu. [Ipon3BoIHBIE JIEeMEHTApHBIX (PYHKITUH

[IpumeHeHre NPOU3BOAHON K UCCIENOBaHHIO (YHKIMKA HAa MOHOTOHHOCTH U
4.2 IKCcTpeMyMbl. Haxoxk/ieHne HanOoNbIIero U HAMMEHBIIETO 3HaUeHUs (PYHKIMH Ha
OTpe3Ke

4.3 [lepBooOpasnasi. MaTerpain

5 MHoxecTBa U JIOTHKA
5.1 MHOKeCcTBO, Olepalvi HaJ MHOXecTBaMu. [luarpammel Ditiepa — Benna
5.2 Jloruka

6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOuHaropuka

7 ['eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMble ¥ TIIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 NOBEpXHOCTH BpaLICHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






