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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust sBisieTcss OOHUM U3 0a30BBIX KypCOB HAa YPOBHE CpPEIHETrO
obmiero oOpa3oBaHMsl, TAK Kak 00eCredyrMBaeT BO3MOKHOCTh U3YUEHHUS TUCHUIUIMH
€CTECTBEHHO-HAYYHOW HAINpPaBICHHOCTH U MPEIMETOB T'YMAHUTAPHOTO IUKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHWE,  (opMmupyemMoe mpu  H3yYEHUH
00y4aIOIMMUCS TOHATUIHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKH JIOTUYECKUX YTBEPKACHUN MPHU PEIICHUH T'€OMETPUUYECKUX
3a/lady, YMEHHE BBIJIBUTaTb M OINPOBEPraTh TUIOTE3bl HEMOCPEIACTBEHHO
UCTIONB3YIOTCSl TIPU PEIICHUH 33]]a4 €CTECTBEHHO-HAYYHOTO IUKJIA, B YaCTHOCTH
(du3HUecKuX 3a/1ay.

[lenb ocBoeHus mporpaMmMbl yueOHOro Kypca «l'eomeTpusi» Ha yriayO0nEHHOM
YpPOBHE — pa3BUTHE WHJMBHAYAIbHBIX CIOCOOHOCTEW OOydYaroumxcs Mpu
U3yYCHUU TEOMETpUU Uepe3 oOOecredyeHrne BO3MOKHOCTH MPHOOPETEHUs W
UCTIONB30BaHUsl Oosiee TIOyOOKMX TEOMETPHUUECKUX 3HAHUM W JICHUCTBUH,
cnenuUIHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEITHOTO MPoheCCHOHATBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHIEM MaTEeMaTHKU.

[TproputeTHBIME 3aJayaMu Kypca TEOMETpPHUH Ha YIIIyOJEHHOM YpOBHE,
PaCIIMPSIIONIMMH U yCUIUBAIOLIUME Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCS:

paciiupeHue MpeacTaBIeHUs] O TEOMETPUH KaK YaCTH MHPOBOW KYJIbTYPHI U
dbopMHpoBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHE TPENCTaBICHHUs O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MaTEMaTHUYECKUX MOJEINAX, MO3BOJIAIONIUX OMUCHIBATH M H3Yy4aTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHATUHHOTO anmnapara 1o paszeiny
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpHUH;

dbopMupoBaHHe  yMEHHS  BIAJAE€Tb  OCHOBHBIMU  TOHSTHSMH O
NPOCTPAHCTBEHHBIX (UTypax M HMX OCHOBHBIMH CBONCTBaMH, 3HAaHHE TEOPEM,
dbopMyll U yMEHUE HX IPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMBbl U HAXOAWUTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMupoBaHrE YMEHUS pacro3HaBaTh Ha YepPTEkKax, MOJIEISIX U B PEalbHOM
MUpPE MHOTOTPAaHHUKH M Tella BpAIICHHs, KOHCTPYHPOBATh TE€OMETPUUYECCKHUE
MOJIENIH;

dbopMHpoBaHrEe MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOI'O IMOCTPOEHHUS
MaTeMaTHYECKUX TEOpHi, (popMHpoBaHME TMOHWMAHUS POJM AKCHOMATHUKH TIPU
IIPOBEJCHUHN PACCYKIACHUM;

dbopMupoBaHrUE YMEHHS BJaJE€Th METOJaMH JI0Ka3aTelIbCTB U AJITOPUTMOB
pELICHMs, YMEHHUSI UX TPUMEHSTh, MPOBOJIUTH JOKa3aTelIbHbIE PAaCCYKJICHUS B
XOJI€ PEIICHUS CTEPEOMETPUUYECKUX 3a/1a4 M 33/1a4 C MPAKTUYECKUM COJIEPIKaHUEM,
dbopMupoBaHHE TPEICTaBICHUS O HEOOXOAMMOCTH  JOKa3aTeNbCTB  MPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B TIPOBEICHHUH
JNEAYKTUBHBIX PacCyKJIECHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUIEKTYaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEN 00yUaroMIMXCsl, TO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX
YMEHHM, KpUTUYHOCTH MBIILUICHHS, THTEPECA K U3YUYEHUIO T€OMETPUU;

dbopmupoBanre (PYHKIIMOHATBHON TPAMOTHOCTH, PEJIEBAHTHOM TE€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBICHUS TE€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX U3HEHHBIX CUTYalUSX U MPU U3YUYEHUH JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEM W  3aKOHOMEpPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HCCJIEIOBAaHUA MOCTPOEHHBIX MOJIETEH,
MHTEPHPETALUU [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMM COZEPKATEIbHBIMU JUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 «kmaccax sBusaroTca: «lIpsMble W IJIOCKOCTM B  IPOCTPAHCTBER,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMIY», PEJICBAaHTHBIMHU T€OMETPUU Ha yTiyOonéHHOM ypoBHE 00yueHus B 10
—11 kmaccax, OTHOCHTCSI KO BCEM COJEpKaTeIbHbIM JIMHUAM y4eOHOro Kypca, a
dbopMHpoBaHHE JIOTMUECKMX YMEHHMI  pacmpenensieTcss He  TOJIbKO IO
CoJlep>KaTeNIbHbIM JIMHUSIM, HO U 10 rogam o0yuenus. Conep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pesyibTaTaM ocBoeHusi denepanpHoil padoueit
MPOrpaMMbl, paclpene’aEHHbIM IO rojaM OO0y4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMIMAIEHBIM BOMPOCaM 00yUaromuecs
oOpaliaiuch ~ HEOJHOKpPAaTHO. OTO  MO3BOJIIET  OPraHU30BaTh  OBJAJCHHE
r€OMETPUYECKUMU MOHATUAMH U HABBIKAMU MOCIEA0BATEIBHO U MOCTYNATENBHO, C
COOJTIO/IEHUEM MPUHIIUIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY F'€OMETPUYECKUX MPEJCTAaBICHUN 00yYarOUUXCsl, pacuupss U yriyosss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3yYEHHUIO TE€OMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISET:

co3garb  ycinoBus s guddepeHumanuu  00ydeHHs, IMOCTPOCHUS
WHIUBUIYAbHBIX — 00pa3oBaTeIbHBIX MporpamMMm, OO€CleuuTh YIiIyOJIEHHOE
U3YYEHUE T€OMETPUH KaK COCTaBIAOIEH yueOHoro nmpeamera «MaTteMaTukay;

HOJIFOTOBUTH OOYYAlOMIMXCA K MNPOAODKEHUIO H3YUYEHHs] MAaTeMaTUKU C
yu€ToM BbIOOpa Oynymiel mnpodeccun, obecriednBas MPEEeMCTBEHHOCTb MEXKIY
o01uM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eoMerpusi» Ha YLIyOJIEHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 yaca (3 gaca B Hegento), B 11 knacce — 102
gaca (3 yaca B HEJIEIIIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble ¥ JIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpancTBo. IloHsTHe 00 aKcMOMaTHYECKOM IOCTPOCHUH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: NEPECEKAIOLINECS,
IapajuleNIbHble M CKpeluBaromuecs npsmble. [Ipu3Haku CKpEMMBAIOIIMXCS
npsAMbIX. [1apamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MMapAJIIIEIbHbIE
IIPSAIMBIE B IIPOCTPAHCTBE, APAJIIEIBHOCTD TPEX MPIMBIX, [1APAIICIIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpaTbHOE MPOECKTUPOBAHHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIEIbHOIO MNPOEeKTUpoBaHMs. W300paxeHue
buryp B nmapayuieIbHOM MPOEKIUH. YTJIbl C COHANPABICHHBIMU CTOPOHAMH, YTOJI
MEXIy NpsSMBIMU B IIpocTpaHcTBe. [lapainenbHOCTh IIOCKOCTEN: MapallieIbHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IIJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYypbl HA IUIOCKOCTH: TETpa’Ap, NapajuleNICIHIIE,
MMOCTPOECHUE CCUCHUN.

IleprieHIUKYJIAPHOCTD MPSIMON U IUIOCKOCTH: NEPIEHIUKYJIAPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, MNPSIMBIE MMAPAIIENbHBIE W NEPHNEHIUKYJSPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IMPSAMOW M INIOCKOCTH, TEOpeMa O NPsIMOM
IIEPIICHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronaibHoe IIPOEKTUPOBAHMUE.
IleprieHIUKYJISp U HAKJIOHHBIEC: PACCTOSIHUE OT TOYKH JO INIOCKOCTH, PACCTOSHUE
OT TOpsMOM 1O  IUIOCKOCTH,  TOpPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEM: TPHU3HAK  NEPHNEHAUMKYJIAPHOCTH  JIBYX
Iockocter. TeopemMa 0 TpEX NEPIEHIUKYIAPAX.

YIiabel B INPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IUIOCKOCTBIO, JBYI'DAHHBIN
yIoJI, JIMHEWHBIM yrojl ABYTPAHHOTO yria. TpEXrpaHHbIM U MHOTIOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKHX H
JBYIPAHHBIX YIJIOB TPEXIPAHHOIO yrua. TeopemMbl KOCHMHYCOB U CHUHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHoOrorpaHHuKH

Buasl MHOrorpaHHMKOB, pa3BEépTKa MHOrorpaHHuka. IIpmsma: n-yronpHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJIHAS. MOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, OpsAMOYTOJABHBIA — MApalICIeNUIIE] U  €r0  CBOWCTBA.
Kparuaiimne mnyTM Ha TIOBEPXHOCTHM MHOTOTpaHHMKA. Teopema OJuiepa.
[TpoctpanctBennass Teopema Ilucdaropa. Ilupamupa: n-yronpHas mnupamuia,
npaBwibHas U yced€HHas nupamuabl. CpoiicTBa pébep M OOKOBBIX TpaHeil
IIPaBWJIBHOW nupamuiel. IIpaBuinbHbIE MHOTOTpaHHUKH: IIPAaBUJIbHAs IpU3Ma U



IIpaBWIbHAS IIMpPaMHJA, IPAaBWIbHASA TPEYrOJbHAsI NUpPaMUIa WU TNPABUIbHBIN
TeTpasap, KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
JOAEKa’Ap U UKOCadAP.

Bblunciienre 31€MEHTOB MHOTOTPAaHHUKOB: péEOpa, uaroHaiu, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHON TIOBEPXHOCTH MPSAMOU MPHU3MBI,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOI IOBEPXHOCTH NPSIMON MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU NPABWIBHOW MNUPAMUIBI,
TeopeMa O IUIOIIAAN YCEYEHHOW MTUPAMHU/IBI.

CuMmMeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPUU  MPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPaBUIBHOM MHOTOTPAaHHUKE: CHUMMETPHS
napajuielienuneaa, CUMMETPHUS MPABWIBHBIX MPU3M, CUMMETpUS NPaBUIBHOU
MIAPAMHUJIBI.

BexTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, [IJIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOPbl KOJUIMHEAPHBIE, COHAMNPABJIEHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [IEHCTBUSA ¢ BEKTOPAMHU: CIIOKEHHE
Y BBIYMTAHHWE BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOKEHHME BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOpA Ha YHUCIIO.
ITonsaTue xoMIutaHapHble BEKTOpbI. [IpU3HAK KOMIUIAHAPHOCTU TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3lnoKEHHMM BEKTOpa II0 TPEM
HEKOMIUIaHapHbIM  BeKkTopaM. [IpsAmoyrosbHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopaunaTtel BekTopa. CBsI3p MEXAy KOOpAMHAaTaMU BEKTOpa H
KOOpAMHATAMHU TOYEK. YTOJN MexIy BekTopamu. CKaaspHOE IPOU3BENCHUE
BEKTOPOB.

11 KITACC

Tena Bpamenust

[loHATHs: UOUIMHAPUYECKAs IIOBEPXHOCTb, KOHUYECKAass IIOBEPXHOCTB,
chepuueckasi MOBEPXHOCTb, oOOpasylolue MnoBepxHocTei. Tena BpaiieHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3auMHoe pacnosioxeHue
chepsl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpallleHus1 Ha TUIOCKOCTU. Pa3BépTka nmiuHapa u konyca. CumMmerpus chepsl u
mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIEHOTO Tapajuienenurena u cuenctBus w3 He€. OO0bEM mpsaMon u
HAKJIOHHOM MpU3MBbI, IWIKHIPA, TUPaMHUIbl U KoHyca. OOBEM IIapa U HIapOBOTO
CEerMeHTa.

KoMOuHnanuu Ten BpamieHuss ¥ MHOrorpaHHukoB. IIpu3ma, BnucaHHas B
HWIMHAP, OINHCAHHAs OKoJo wuiauHApa. Ilepeceyenwe cdepsl M mapa c
wiockocThio. Kacanue miapa u cdepsl miockocTbio. [loHsATHE MHOTrOrpaHHHKA,



OMMMCAHHOTO OKOJO cdepbl, cdepbl, BONUCAHHON B MHOTOTPAHHUK WA TEJIO
BpaICHUS.

[Inomans MOBEPXHOCTH IWIMHApPA, KOHYyCa, IJIOMaab chepbl U € 4JacTeil.
[Tonobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJAEH MOBEPXHOCTEHN
nofaoOHeIx Quryp. IlpeoOpazoBanue momoOus, romMmoTeTus. PemieHune 3amad Ha
MJIOCKOCTHU C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUHt MHOTOIPAHHUKOB 1 TEJI BPAICHUS: CEUCHUS UIUHAPA
(mapaJyienbHO YW MEPHIEeHANKYISIPHO OCH), CEUEeHHs KOHyca (MapaluieibHbIe
OCHOBAaHMIO U TIPOXOJIAIIME YepPe3 BEPIIUHY), CEYCHUS Mapa, METObI IOCTPOCHUS
CEUYEHMI: METOJ CJIEJIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ NEpeHoca
CEKYyLIEH MIOCKOCTH.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Ormepanuu  Haa BeKTopaMu. BekTopHoe
yMHOXKeHHE BeKTOpoB. (CBoHcCTBa BEKTOpHOro yMHOXeHus. [IpsMoyronbHas
cucTteMa KoopauHaT B mpoctpancTtBe. Koopaunatel Bektopa. Paznoxkenue BekTopa
no Oasucy. KoopamHAaTHO-BEKTOPHBI METOJ MPU PEIMICHUH TEeOMETPUUYCCKUX
3azay.

JABUKEeHMSI B IPOCTPAHCTBE

JIBmwxenus npocrpancTBa. OTtoOpakeHus. JIBUKEHUS M PaBEHCTBO (QUTYP.
OO6mme cBoiicTBa JBWKEHUN. Buasl JBMXXKEHUN: TapalieNbHBIA TEPEHOC,
IEHTPAJIbHAsT CUMMETPHS, 3€pKajbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BociMTaHKe:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM 00YYaIOIIerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  4JI€Ha  POCCHUHCKOr0  OOIIecCTBa,  MIPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaxX (DYHKITMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
poLeayp TpaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aUMOJICCTBOBATh C COIMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PaKIaHCKONW HACHTUYHOCTH, YBOKCHHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MaTEMaTUKH, IIEHHOCTHOE OTHOUICHHE K
JIOCTUKECHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM ILIKOJIbI,
WCIIOJIb30BAaHUE JTHX JOCTIDKCHWA B JPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
AKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapojaa, chOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMECHEHUEM JIOCTMKCHUM HAyKd H JEATEIbHOCThIO Y4YE€HOTO, OCO3HAHHE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO;

4) acTeTHYECKOE BOCTIUTAHHE:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0O0BEKTOB, 3a/lay, PEIICHUN, PACCYKIEHUN, BOCIPUUMYHBOCTD
K MAaTeMaTUYECKHUM acCIleKTaM pa3jIMYHbIX BUJIOB UCKYCCTBa;

5) pusuveckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSATH MATEMAaTHUYECKUE 3HAHUS B
WHTEpecax 3JI0pPOBOr0 U 0€30IMacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE THTaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUH U
OTIbIXa, peryispHas (u3nuecKkas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATENBHOCTBIO;

6) TpynoBoe BocnuTaHme:

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTH TPYAOJIIO0Us, HHTEpeC K
pasnmuuHbiM  cepam  TpodeCCUOHAILHOW  JIEATEIbHOCTH, CBS3aHHBIM €
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBINA BBIOOP
Oymymieit mpodeccudn W peanu30oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOoMy  OOpa3oBaHHI0 U



caMOOOpa30BaHUI0 HA MPOTSHKEHUUM BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a/1a4 MaTeMaTHYeCKON HaIpPaBJICHHOCTH;

7) 3K0JI0TUYeCKO€e BOCIIMTAHME:

c(hOpMUPOBAHHOCTb  SKOJIOTMYECKOM KyJIbTYpbl, TOHUMAHHUE BIMSIHUSA
COLMAIIBHO-3KOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLHAIBHOMU
Cpellbl, OCO3HaHHE TJI00ATILHOTO XapaKTepa SKOJOTUYECKUX MPOOIEM, OpUECHTALIHS
Ha TPUMEHEHHE MaTEeMaTUYeCKUX 3HAHMM [JIs pelIeHUs 3ajad B 00JIacTH
OKPYXaIUIEH CpeAbl, IIAHUPOBAHHUE IIOCTYNIKOB M OLEHKM HX BO3MOXHBIX
MOCJICACTBUH JIJISI OKPY>KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OONIECTBEHHOM  MPAKTUKH, MOHUMAHUE
MaTEeMaTUYeCKOW HayKh Kak cQepbl YeIOBEUECKOW NeATeNbHOCTH, JTAloB €&
pa3BUTUA M 3HAYUMOCTH IS PA3BUTHUS UMBWIM3ALMK, OBJIAJCHUE SI3BIKOM
MAaTEMAaTUKH W MaTeMaTUYECKOM KyJIbTYpOHM KakK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATh MPOCKTHYK) M HCCIEAOBATENBCKYK AEATEIIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble jornueckue aeiicTBM:

BBISIBIISAITH U XApPaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
onpeieNIeHUsI TIOHSITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCU(UKaINH,
OCHOBAHUS [ 000OIIECHUS U CPABHEHUSI, KpUTEPUHU TPOBOIMMOTO aHAJIU3A;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MNPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISAITH MATEMATUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONECHUSX W YTBEPKICHUSX, MpEAJiaraTh KPUTECPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JieJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIFOUCHUH IO aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAIMIO, IIPUBOIUTE MIPUMEPHI U
KOHTPHpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOIBI;

BBIOMpATh CMoco0 peleHuss y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  pCIIEHHUS, BbIOMpaTh HamOoJee TONXONAMUNA C  Y4ETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KPUTEPHUEB).

basoBble ncciaenoBare/ibCKue 1eficCTBUA:



WCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHPOBATH TMIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO0, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA KCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4YeCKOro 00beKTa, SIBJIICHHUs, MPOoIecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (HOpMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OPOBEAEHHOTO  HAONIOACHUS, HUCCIIENOBaHMUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTrHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKe BbIABUTATh
MPEATNOIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBIISITH ACPUIUMTH UH(DOpPMAIIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIPOC U I pEUIeHUs 3a]a4H;

BBIOMPATh MH()OPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATD,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopM npeacTaBICHUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B paziMyHBIX (opmax,
WTIOCTPUPOBATh TpadUuECKH;

OLICHUBATH HAJEKHOCTh uHbopMauu 1o CaMOCTOSITEJIBHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKAaTHBHBIE YHUBepPcaJbHbIE Y4eOHbIe 1eiCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CY>XJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OONIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEILICHHs 3aJayu,
KOMMEHTHUPOBATh MOJTYUYEHHBIN PE3YJIbTaT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBbl,
mpoOJeMBbl, pemaeMoi 3aJadd, BBICKA3BIBATH WJCH, HAICJICHHBIE HA TOWCK
pELICHUS, COIOCTABJISATh CBOU CYXKJICHUA C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
Jiajgora, oOHapyXKUBaTh Pa3jlyue U CXOJICTBO TO3WIIUM, B KOPPEKTHOUH (opme
dbopMyIHpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIEAOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3aja4
IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHHU.

PeryasiTuBHbIe YHUBepCAJbHbIE yUeOHbIE 1eiiCTBUSA
Camoopranusanus:



COCTAaBJIAThH IIJIaH, AJITOPUTM PEIIECHUS 3aJ1a4H, BBIOUPATh CIIOCO0 PEIICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PELIEHUH C Y4ETOM HOBOU MH(OpMauu.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHOM  pedUieKCMU KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUIM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJIEThH
crnoco0aMu CamMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pPe3ysibTara pPelieHUs
MaTeMaTHUYEeCKOM 3a/1auu;

MPEABUJIETh TPYJHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PELICHUU 3a7auH,
BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JAHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJibTaTa €U U YCIOBUSIM, OOBSICHSATD MPUYHUHBI
JOCTIDKEHUS WIIH HEJIOCTHXKCHHS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIINOKY,
JIaBaTh OI[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eSITEJIbHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUAYaJbHOU
paboThl mpu pemeHuH Y4YeOHBIX 3a7ad, NPUHUMATh IeIb COBMECTHOU
NEeSTENbHOCTH, TJIAHUPOBATH OPraHU3aIMI0 COBMECTHON palOoThl, paclpeneisaTh
BUJIbI palboOT, [OroBapuBaTHCS, OOCYXAaTh MPOLECC U Pe3yabTaT padoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNMNOBBIX opMax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBBIE€ IITYpMbD» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPAUHUPOBATh CBOW JCHCTBHUS C JPYTUMHM YJE€HAMH KOMAaHIbI, OIEHUBATh
KaueCTBO CBOEr0 BKJIaJia B OOIIMI MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oOy4varonuiicst HaQy4uTCst:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TMOHSTUSIMU CTEPEOMETPUM MPHU
pEelIeHnH 3a1a4 U MPOBEICHUN MAaTEMATHUYECKUX PACCyKICHUI;

e TPUMEHATh AKCMOMBI CTEPEOMETPUU M CIEACTBUS W3 HUX NPHU PEIICHUU
T€OMETPUYECKUX 3a]1a4;

e KJIACCH(UITUPOBATH B3aUMHOE PACIIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSIMHU, CBA3AHHBIMM C YIJIAMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY MPSIMON U
IJIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHITHUSIMU, CBI3aHHBIMA C MHOTOTPAHHUKAMU;



e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHUJbl MHOTOIPAHHUKOB (TMpU3Ma,
nupamMua, NpsSMOYTOJIbHBIN Mapaienenunena, Kyo);

e KJIAaCCU(QUIMPOBATH  MHOTOIPAHHHMKH,  BBIOMpass  OCHOBaHUA  JUIS
KJ1IaccuuKaIuu;

e CBOOOJAHO ONEpUPOBATH  IOHATUSIMH, CBS3aHHBIMH C  CEUYEHHUEM
MHOT'OTPAHHHUKOB IIJIOCKOCTBIO;

e BBINIOJHSTH napajijienbHOe, LEHTPaAIbHOE U OpPTOTOHAIBHOE
MPOEKTUPOBAaHUE (PUTYP HA IUIOCKOCTh, BBINOJIHATH M300paxkeHust Guryp
Ha IUIOCKOCTH;

e CTPOUTH CEYEHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METONAMHU, BBINOJIHATH
(BBIHOCHBIE) MJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIAAM  THOBEPXHOCTEM  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
nupamMuia), FTEOMETPUUYECKUX Tell C TPpUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTh CHMMETPHUH, ILIEHTP, OChb M IIOCKOCTh CHUMMETPUU
burypsr;

e CBOOOJHO ONEPUPOBATH MOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJ BEKTOPAMH;

e pemarh 3aJadyd Ha JOKA3aTeJIbCTBO MAaTEMaTHYECKUX OTHOLUEHUH H
HaxO0XJICHUE TE€OMETPUYECKUX BEJIMYHMH, MPUMEHSAS W3BECTHBIE METOJIbI
MPU PEIICHUH MAaTeMAaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOHOCTH;

e IPUMEHATH MPOCTEHIINE NPOrpPAMMHBIE CpEACTBA M  3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4;

e U3BJEKaTh, MPeoOpa3oOBbIBaTh M HMHTEPIPETUPOBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpEeACTABICHHYIO Ha
yepTekax U pUCYHKaXx;

e TMPHUMEHATH I[IOJYYECHHbICE 3HAHUS HA MPAKTUKE: CpaBHUBAThb W
aHANIM3UPOBATh pEaJbHbIE CUTYallUH, MPUMEHSATHh U3yUYEHHBIE MOHITHUS B
mpolecce IOMCKA pelleHUus MaTeMaTU4YecKd C(HOopMyJIHpOBAHHOM
npo0yieMbl, MOJIEINPOBATh pEalibHble CUTYallMd Ha S3bIKE TI'€OMETPUH,
HCCIIEI0OBATh MMOCTPOEHHBIE MOJENIN C UCIOIb30BAHUEM I'€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajareOpbl, peliarb NPAKTUYECKUE 3a7ayH,
CBSI3aHHBIE C HAXOXKJEHUEM I'€OMETPUUYECKUX BEIUYHH;

e UMETh NIPEJCTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM YacTH QyHAAMEHTA PA3BUTHUS TEXHOJIOTUH.

K xony 11 kiacca oOyJaronuiicsi Hay4uTCs:



CBOOOJTHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMH C IHJIMHIPUYECKOM,
KOHUYECKOM U chepruyeckor MOBEPXHOCTSMHU, OOBICHITH CIOCOOBI
MOJIyYEeHHUS;

OIepUPOBATh MOHATUAMHM, CBA3AHHBIMH C TE€JIAMU BPAIICHUS: LIMJIMHIPOM,
KOHYyCOM, c(hepoii u mapom;

pacno3HaBaTh Teya BpalieHus (UWIMHAP, KOHyC, cdepa u 1map)
OOBSACHATH CIIOCOOBI OJYUYEHHUS TeJl BPAIlCHUS;

KJIaCCU(PULIMPOBATh B3aUMHOE PaCIoOKeHUe c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHKOB WM TEJ BpalleHUs,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIlEHUS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHUSMH, CB3AHHBIMH C KOMOWHALMSIMH Tell
BpaIlieHNs] 1 MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cdepy U
ONMMCAHHBIA OKOJIO ceprl, chepa, BIUcaHHAsT B MHOTOTPAHHUK WJIU TEJIO
BpaICHUS;

BBIYHCIIATh COOTHOILIEHUS MEXY IO MU TOBEPXHOCTEN U 00BEMaMU
ITOJIOOHBIX TEI;

n300pakaTh M3y4yaemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIE) TJIOCKHE
YepTeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHSI TEJl BPALCHMUS;

W3BJICKaTh, WHTEPIPETUPOBATH W TMpeoOpa3oBbIBaTh HH(POpPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Qurypax, MpeACTaBICHHYIO Ha
yepTexax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpalliy HaJl BEKTOPaMUu;

3aJ1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT;
pelaTb reOMeTPUYECKHUE 3a/1a4i Ha BBIYMCIICHUE YIJIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHHE PACCTOSTHUM OT TOYKM JO IUIOCKOCTH, B
LIEJI0M, Ha IPUMEHEHUE BEKTOPHO-KOOPJAMHATHOIO METO/A MPU PELICHNH;
CBOOOJTHO OMNEPHUPOBATH TMOHSTHUSIMHU, CBSI3aHHBIMH C JBUXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JABUKEHUM;

BBITIOHATh HM300paKEHUSI MHOTOIPAHHUKOB M TEJI BpaIllEHUs TpU
MapajyIeJIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHMMETPHHM, 3€PKaIbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus MOA00uS;
CTPOUThH CEYEHUSI MHOTOTPAHHUKOB M TEJ BPAICHUS: CEYEHUS] LUIUHAPA
(mapajuienbHO U NEPHEHIUKYIISPHO OCH), CEUCHUS KOHYca (MapaijieabHbIe
OCHOBAHMIO U MPOXOSLIUE YepE3 BEPILUHY ), CEUEHUS 11apa;
MCIIOJIb30BaTh METOJbl TIOCTPOCHUS CEUEHUW: METOJl CIE0B, METO]
BHYTPEHHETO MPOEKTUPOBAHHUS, METO/I IEPEHOCA CEKYIIEH MII0OCKOCTH;



JIOKA3bIBATh TEOMETPUUECKHUE YTBEPKIACHUS;

MPUMEHSTh TeoMeTpuueckre (akThl JUIsl PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, NPEANOJIararmlluX HECKOJBKO IIAaroB PpELICHHS, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

pelmarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaxX0XJICHUE TEOMETPUUECKUX BEIINYNH;

MPUMEHATH MPOrPAaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PELUICHUU CTEPEOMETPUYECKUX 3a]1a4;

MPUMEHATh  [IOJYyYEHHbICE  3HAHUSA HA  [PAKTUKE:  CPaBHUBATS,
aHAJIM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYal[UH, IPUMEHSITh U3yUCHHBIC
MOHSATHUS, TEOPEMbI, CBOWCTBA B IMPOLECCE IMOUCKA  PEIICHUS
MaTreMaTU4ecku  CPOpPMYJHUPOBAHHOW  MPOOJIEMBI,  MOJEIUPOBATH
peallbHbIE CHUTYAllMd Ha SI3bIKE T'€OMETPUHU, HUCCIEN0BATH IMOCTPOCHHBIE
MOJENN C UCIOJb30BAHUEM TE€OMETPHUECKHUX TMOHITUH U TEOPEM,
ammapara anreOpbl, peniaTh MPAKTUYECKUE 3a/laud, CBS3aHHBIE C
HAXO0XJCHUEM F€OMETPUUECKUX BEJINYNH;

UMETh TpeCTaBICHUS 00 OCHOBHBIX dTalax pPa3BUTUS TEOMETPHUH Kak
COCTaBHOM YacTH GyHAAMEHTA PA3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMmblI Bcero Konrpoanbt HpakTieckne o0pa3oBaTe/bHbIE
e padoThI padoThI pecypebi
1 BBenenue B crepeoMeTpuo 23 1
) B3anMHoe pacnionoxxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapaniaenbHOCTh MPSAMBIX U IJIOCKOCTEH B 2
MIPOCTPAHCTBE
4 [TepnieHIUKYASIPHOCTD MPSMBIX U 25
IJIOCKOCTEM B TPOCTPAHCTBE
VYTIIBl ¥ paccTosHUA 16 1
MHororpaHHuKu 7 1
BexkTtops! B ipocTpaHcTBe 12
g HOBTOP@HI/IG, 000011IeHNE U CUCTEMATU3ALMS 5 )
3HaHU’
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne i/ I:;:rn;(:l];o;::me PasICIOB W TEM Beero KouTtposbhbl IIpakTuyeckue f)lg:)(zl:;:)(:;BaLTI;)mHme
e padoThI padoThI pecypesI
1 AHanuTHuyecKas FeoMeTpHUs 15 1
) [ToBTOpEHwMe, o606meHI/vIe u 15 1
cUcTeMaTu3als 3HaHUM
O0BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
5 [1nomaam noBEpXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEJ
6 JIBukeHus 5 1
. [ToBTOpEHME, O606H1€Hlfe u 17 )
cHUCTEeMaTH3aIus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KITACC
KosanuyectBo 4yacos
Ne Mara DJIeKTpPOHHbIe HH(ppoBbIE
Tema ypoxa Konrtpoiabusie | IlpakTnuecku
n/n Bcero u3y4yeHusi | oOpa3zoBaTe/ibHbIEC peCypChl
padoThI e padoThbl

OcHOBHbIE TIpaBUIIA
n300pa’keHMsI Ha pUCYHKE
IUIOCKOCTH, MapajuIeIbHbIX
IPSAMBIX (OTPE3KOB), CePEIUHbI
OTpe3Ka

https://m.edsoo0.ru/FOMGVRWHE

[ToHsATHS CTEpeOMETPHH: TOUKA,
npsiMasi, INOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBuIIa U300paKeHHsI Ha
PUCYHKE IIJIOCKOCTH,
MapajuIeNbHBIX MPSIMBIX
(OTpe3KoB), cepeIuHbI OTpe3Ka

https://m.edsoo.ru/SECB310PZ

[TonsaTHS: MEepecekaronuecs
IUIOCKOCTH, NE€peCeKaroLrecs
npsiMasi ¥ MI0CKOCTb;
MIOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

[TonsTus: nepecexaronuecs
IJIOCKOCTH, TTEPECeKaroNuecs
npsiMast ¥ TJIOCKOCTh;
MTOJTYTIPOCTPAHCTBO

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

MHororpaHHUKH, U300pakeHNe
IPOCTEHIIMX IPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/AHGUTWH2F
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/F9MGVRWHE

(buryp, HECYIIECTBYOIINX
00BEKTOB

MHororpaHHuKH, U300pakeHue
MPOCTEHIINX MPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIINX
00BEKTOB

https://m.edso00.ru/SSUACES2Y

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIEICTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N

AXCHOMEI CTCPCOMCTPHHU U
MEPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUN U
TIEPBbIC CIICICTBUS U3 HUX.
Crioco0sl 3a1aHus TPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHMs MPSMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/AQXIXEDYR

10

N300pakeHune ceueHui
UpaMu/ibl, KyOa ¥ pU3MBbl,
KOTOpBIE ITPOXOJAT YEPE3 UX
pEbpa. N3obpaxkenue
IepeceyeHus MOIyYEHHBIX
mockocreil. Packpammsanue
IIOCTPOEHHBIX CEYEHUI Pa3HBIMU
LBETaMU

https://m.edsoo.ru/EVUE9AZ7]

11

N3o0pakeHune ceueHuit
MUPAMUJIBL, KyOa U TPU3MBIL,
KOTOpbIE TPOXOST Uepe3 Ux
pEdpa. N3obpakenue
NepeceyeHus NOJTyUEHHBIX

https://m.edsoo0.ru/XTIVCSWB2



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

IJI0CKOCTeM. PackpammBanue
MMOCTPOCHHBIX CEYEHUN Pa3HbIMU
[[BETaMU

12

N3o0pakenue ceueHuii
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpPBIE IPOXOIAT Yepe3 ux
pé6pa. Nzobpaxkenue
nepeceyeHus MoIyYeHHBIX
IJI0CKOCcTel. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HbIMU
[[BETaMU

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

13

N3o0pakenune ceuenuia
MUpPaMUJIbL, KyOa U IPU3MBIL,
KOTOpPBIE IPOXOIAT Yepes3 ux
pé6pa. U3obOpaxkeHue
nepeceyeHus MoIyYeHHBIX
IockocTeil. PackpammBanue
MMOCTPOCHHBIX CEYEHUN Pa3HbIMU
[[BETaMU

https://m.edsoo.rt/EKWHLAWS84

14

Mertona cnenoB 1uisi TOCTPOCHUS
CEUYECHUN

https://m.edsoo.ru/1JOON3100

15

Merop cie0B ATt HOCTPOSHUS
ceueHuil. CBoiicTBa nepecevyeHuit
MPSIMBIX U IJIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N

16

Meron cienoB A MOCTPOEHUS
cedeHuil. CBoiCTBa nepecevyeHnit
IIPSAMBIX U IJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTtpoenue ceueHuit B
nupaMuje, Kyoe mo TpéM TouKkam

https://m.edsoo.ru/HFW637QDR



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

Ha pé6pax. Co3gaHue BEHIHOCHBIX
YepTekKEN 1 3aIUCh 11aroB
MOCTPOCHHUS

18

[Toctpoenue ceueHuii B
nipamuie, Kyoe 1mo TpéM TouKkam
Ha péopax. Co3naHne BEIHOCHBIX
YepTEeKEN 1 3aIUCh 11aroB
MIOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[ToctpoeHue ceueHuii B
nipamuie, Kyoe 1mno Tpém TouKkam
Ha péopax. Co3nanne BEIHOCHBIX
YEPTEKEN 1 3aIIUCh 11aroB
MTOCTPOCHUS

https://m.edsoo.ru/JIAQINZCX

20

[ToctpoeHue ceueHui B
nupamu/ie, Kyoe 1mno Tpém TouKkam
Ha péopax. Co3nanne BEIHOCHBIX
YEPTEKEN U 3aIUCh 11aroB
MMOCTPOCHUS

https://m.edsoo.ru/XJEZARSTO

21

IToBTOpEHME IIIAHUMETPUN:
Teopema 0 IPONOPLUHOHAIBHBIX
otpeskax. [logoOue
TPEYroJIbHUKOB

https://m.edsoo.ru/L3FYZL9LR

22

IloBTOpEHME MIIAHUMETPUU:
Teopema Menemnas. Pacuets! B
CEUEHUSX HAa BBIHOCHBIX
yeprexkax. Mcropus pazsurus
IUTAHUMETPUU U CTEPEOMETPUN

https://m.edsoo.ru/TP9F3DVV1

23

KonrponbHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLE09SZ1



https://m.edsoo.ru/EBLE09SZ1
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/L62FFLCBW

24

B3anmuoe pacnonoxxenue
MPSIMBIX B MPOCTPAHCTBE.
CxkpenuBaroyecs npsMble.
[Ipu3HaKy CKpenMBarOIIMXCS
npsMbIx. [TapamiensHbie npsiMbie
B IIPOCTPAHCTBE

https://m.edsoo.rw/TYO9QBHKY

25

Teopema o CyleCTBOBAHUY U
€IMHCTBEHHOCTH MPSIMO1
napajieIbHON JaHHOW MPSAMOM,
MPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JiexKallel Ha
JaHHOU npsaAMoil. Jlemma o
NepeceyeHN  MapasiebHbIX
MPSIMBIX TIOCKOCTHIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapanienbHOCTb TPEX NPSIMBbIX.
Teopema o TpEX mapanaeabHbIX
npsMbIX. Teopema o
CKPEILMBAIOIIUXCSI IPSMBIX

https://m.edsoo.ru/TRPMZB3IMZ

27

[TapannenpHOE POEKTUPOBAHUE.
OcHOBHBIE CBOICTBA
MapajuieIbHOTO IPOSKTHPOBAHMUS.
N3o0pakenue pa3Heix Guryp B
napasieIbHON MTPOCKIIMHU

https://m.eds00.ru/03GR50WZV

28

[HenTpanbsHas npoekuus. Yroi ¢
COHAITPaBJICHHBIMHU CTOPOHAMH.
VYroa Mexay nNpsMbIMU

https://m.edsoo.ru/Z5FPA6SHI

29

3amaun Ha OKA3aTEILCTBO U
HCCIIEN0BAHNE, CBA3aHHEIE C
pacnonoxceHHeM HpHMI)IX B

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



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

MIPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTh
MPSMON U MIIOCKOCTH B
npoctpanctse. [Ipu3Hak
MIapaJUIEIbHOCTH NMPSAMOU U
wiockocTH. CBolicTBa
MapaJuIEIbHOCTH NPSAMOU 1
IUIOCKOCTH

https://m.edsoo.ru/N18CUO003L

31

I'eomeTpuueckue 3a1aun Ha
BBIYHMCIICHHE U JI0KA3aTENIbCTBO,
CBSA3aHHBIE C [1APAJUIEIBHOCTHIO
MIPSAMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

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

32

[ToctpoeHue ceuenus,
MPOXOJIAIIETO YEPE3 JaHHYIO
MPSIMYIO Ha YEPTEkKE U
MapajyieIbHOTO IPYTOW MPSIMO.
Pacuér oTHOIIEHMIT

https://m.edsoo.ru/1PO6R5839

33

[TapannensHas npoekuus,
MIPUMEHEHHUE ISl TOCTPOCHUS
cedeHuil Kkyoa u
napauienenuneaa. CeoncTaa
napajuieJienumnesa u mpu3Msbl

https://m.eds00.1u/930T7FLSK

34

[TapamienpHbIe INIOCKOCTH.
IIpu3Haky napajyuieabHOCTH ABYX
IIJIOCKOCTEN

https://m.edsoo.ru/QFUJAHV &8

35

TeopeMa 0 MapaJuUICIIbHOCTHU U
CIANHCTBCHHOCTH IIJIOCKOCTH,
HpOXOIIﬂH.ICfI 4gCcpe3 TOUKY, HC

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



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

MPUHAJIEHKALLYIO TaHHON
IUIOCKOCTH U CJIEACTBUS U3 HEE

36

CaoiicTBa napamuieabHbIX
TUIOCKOCTEH: 0 MapayuIeTbHOCTH
NPSMBIX TIEPECEUCHHS TTPH
MepecedeHun IBYX
MapajuieIbHBIX TIOCKOCTEH
TpeTbeit

https://m.edso00.ru/3KIKV3ROG

37

CaoiicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3Kax
MapajuIeIbHBIX MPSIMBIX,
3aKJIIIOYEHHBIX MEXKIY
napajuieIbHBIMU TUIOCKOCTSIMH; O
IIEpECEYCHUH NPSIMOU C ABYyMS
HapajuieNIbHbIMU TNIOCKOCTSMU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTOpenwue: Teopema [Tudaropa
Ha TUIOCKOCTH

https://m.edsoo.ru/9VIJZIWC6J

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/Z6FNNNTS5D

40

CaoiicTBa Ky0a u
IPSMOYTOJIBHOTO
napaienenumnena

https://m.edsoo.ru/HYNIQ785Q

41

Boruncnenme IMH OTPE3KOB B
KyOe U MpsIMOYTOJIbHOM
napajuieNienune e

https://m.edsoo.ru/FZBZVPOEC

42

[TeprieHAMKYIAPHOCTD MPSIMOMN U
mockoctu. [Ipu3nak
NEPIEeHIUKYJISIPHOCTH NPSIMON U

https://m.edsoo.ru/ISFSHOGG3



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

IINIOCKOCTH

43

[lepneHuKyIPHOCTD NPSAMOM U
miockocTH. [Ipru3nak
MEPIEHIUKYIISIPHOCTH IIPAMOHN U
IUIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

Teopema 0 CylIeCTBOBAHUU U
€AVUHCTBEHHOCTH MPSMOH,
MIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHAUKYISIPHON K INIOCKOCTH

https://m.edsoo.ru/WF3MTS4E5

45

Ilnockoctu n
MEePIEHANKYIISIPHBIC UM TIPSIMbIC
B MHOT'OTpaHHUKAX

https://m.edsoo.ru/OKTGKHNSI

46

IInockoctu n
MEePHEHANKYIISIPHBIE UM TIPSIMbIE
B MHOTOTpaHHUKAX

https://m.edsoo.ru/S1VOAWIW3

47

[lepnienauKyIsip ¥ HAKJIOHHAS.
[TocTpoenue nepneHIuKyIsipa u3
TOYKH Ha MIPSIMYIO

https://m.edsoo.ru/KIP91L.4ZCX

48

[lepnienauKysip ¥ HAKJIOHHAS.
[TocTpoenue nepneHuKyisipa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
NeprneHuKyspax (mpsmas u
oOpatHas)

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx
NepIeHuKyIspax (mpsmast u
oOpatHasi)

https://m.edsoo.ru/IPCG564WN



https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/K38BG3IZH

51

VYToa Mexay CKpeIrBarOIIMMUCS
MIPSIMBIMU

https://m.edsoo.ru/K4EHQ3E9E

52

ITouck neprneHIuKyIApHBIX
MIPSAMBIX € ITOMOIIBIO
MEPIEHAUKYJISIPHBIX IUIOCKOCTEN

https://m.edsoo.ru/EBY VPSMSI

53

OproroHanbHOE IPOEKTUPOBAHKE

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABWJIBHOM MHPaMHIbI
C IIOMOIIBIO OPTOTrOHAJIBHOU
IIPOEKLIUN

https://m.edsoo.ru/F5ZMOA1AE

55

[Toctpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIBHON MUPaMU/IbI
C MIOMOILBIO OPTOTOHAJIBHON
IIPOEKLIAN

https://m.edsoo.ru/TS0FUDOOJ

56

CuMMeTpust B IPOCTPAHCTBE
OTHOCHUTENBHO MJIOCKOCTH.
[Tnockoctu cummerpuii B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak neprneHIuKyJISpHOCTH
MPSAMOM U TJIOCKOCTH Kak
CIIEJICTBUE CUMMETPUU

https://m.edsoo.ru/L9E703U3V

58

[IpaBuUIBEHBIE MHOTOTPAHHUKH.
Pacué€t paccTosiHuii OT TOUKH 10
IUTIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBusbHBIE MHOTOTPAHHUKH.
Pacuér paccTosiHuii OT TOUKH 10
IUIOCKOCTH

https://m.edsoo.ru/TISUOWZTH

60

CriocoObl OIyCTHTh

https://m.edsoo.ru/DHFUCBWO6



https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/K4EHQ3E9E

MEePIEeHIUKYIISPbl: CHMMETpPHSI,
C/ABHT TOYKH MO MapaijiesIbHOMI
MPAMO

61

CaBur no HemnapauienabHON
IIPSAMOM, U3MEHEHHE PACCTOSTHUI

https://m.eds00.ru/9OANVFE9E

62

Konrponsnas padora "B3anmuoe
PACIIOJIOKCHHUEC IPAMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/JWSUZNNS8J

63

IToBTOpEHME: Yyron Mexay
IIPSIMBIMU Ha INIOCKOCTH,
TPUTOHOMETPHSI B IPOU3BOJILHOM
TPEYroJbHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo0.ru/SK9RHWDFQ

64

IloBTOpEHME: Yyron Mexay
CKPEUIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

FCOMeTpI/I‘IeCKI/Ie MCTOABI
BBIUHUCIICHUA YIJIa MCKIY
MMpsAMBIMH B MHOTOTpaHHUKAX

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

66

JByrpanusbiii yroia. CBOMCTBO
JUHEHHBIX YIJIOB IBYTPaHHOTO
yria

https://m.edsoo.ru/SH4CYFABO

67

[TeprieHIUKYISIPHBIC TTIOCKOCTH.
CBoiicTBa B3aMHO
MIEPIICHIUKYIJISIPHBIX TUIOCKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHauKyJISpHOCTH
IJIOCKOCTEM; TEOpeEMaA O NMPsAMON
[IEpECEUYCHMS IBYX INIOCKOCTEN

https://m.edsoo.ru/FYSTMQ43F



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

NEPIEeHIUKYISPHBIX TPEThei
IJIOCKOCTH

69

[IpssMoyTonbHBIN
napajuiesenumnes; Kyo;
U3MEPEHMs], CBOMCTBA
MIPSAIMOYTOJIBHOTO
napajuiesenunena

https://m.edsoo.ru/K99DBNDAW

70

Teopema o nuaroHaiu
MPSIMOYTOJILHOT'O
napajulesienunes1a u cieJCTBUE
n3 HEE

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTpuueckue u
MPUKJIAAHBIC 3ala4U, CBA3aHHBIC
CO B3aUMHBIM PaCIIOI0KEHUEM
MPAMBIX U MIIOCKOCTU

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

72

IToBTOpEHME: CKpEIMBAIOIIUEC
IIPsIMBIE, MTAPAJUICIIbHbBIC
IIJIOCKOCTH B CTAHAAPTHBIX
MHOT'OI'PaHHHUKAX

https://m.edsoo.ru/TL947D6WK

73

ITapa napajenbHbIX IUIOCKOCTEN
Ha CKPELMBAIOLIMXCS IPSMBIX,
pacCcTOsSIHUE MEKITY
CKPEILMBAIOIUMUCS PSIMBIMU B
IIPOCTBIX CUTYyaLUsIX

https://m.edsoo.ru/YFWZTQREN

74

PaccrosiHue oT TOUKH 70
IJIOCKOCTH, PACCTOSAHUC OT
HpﬂMOfI J0 IINIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brruucnenue pacctosHuNA MEXIY

https://m.edsoo.ru/SWOVIIHMD



https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/K99DBNDAW

CKPEIMBAIOIUMUCS IPSIMBIMU C
MTOMOMUIBIO IEPIIEHIUKYISIPHON
MIOCKOCTH

76

TpéxrpanHslil yroi, HEpaBEeHCTBA
JUIS TPEXTPAHHBIX YTJIOB.
Teopema I[Tudaropa, Teopemsr
KOCHUHYCOB ¥ CUHYCOB JUJIsl
TPEXTPAHHOTO YTJiIa

https://m.edsoo.ru/3XGHNLQ4J

77

DeMeHTHI chepruyecKoit
T€OMETPHH: T€OIC3HUECKHE
JUHUM Ha 3emiie

https://m.edsoo.ru/HMVTV74CP

78

Konrponsnas padora "Yrisl u
paccrosiHus"

https://m.edsoo.ru/IRTWZ59YU

79

CucremaTuzanus 3HaHUN
"MHOrorpaHHuK 1 €ro
JJIEMEHTHI"

https://m.edsoo.ru/VC3UOAK3B

80

[Tupamuaa. Buasl nupamu.
[IpaBunbHas nupamuaa

https://m.edsoo.ru/J3R0247EQ

81

[Tpusma. [Ipsamast u HakIOHHAs
npusMsl. [IpaBuiibHas nmpusma

https://m.edsoo.ru/JNDHOOSEQ

82

[IpssMoit napaynenenunen,
MIPSAMOYTOJIBHBIN
napajuiesnenumnes, Kyo

https://m.edso0.ru/L8803LZGS

&3

Brlnykiible MHOTOTpaHHUKH.
Teopema Ditniepa

https://m.edsoo.ru/B4TOMDU1D

84

Brlinykiible MHOTOIPaHHUKH.
Teopema Oitnepa. [IpaBuibHbIE U
110JIyTIPABUJIbHBIE

https://m.eds00.ru/QOMX9GAI1S



https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/HMVTV74CP
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MHOTI'OI'paHHUKH

Konrponsnas padora

85 " " 1 https://m.eds00.ru/3N52B3TEM
MHororpaHHuku

ITonsgaTue BeKTOpa HA MJIOCKOC

86 pa Ha 1 TH 1 https://m.edsoo.ru/LRBSE3B09
U B TIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2X1 8

88 PazHocth BEeKTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [IpaBuno mapamnenenurnena 1 https://m.edso00.ru/XS6ANTLA2

90 YMHOXKEHUE BEeKTOpa Ha YHUCIIO 1 https://m.edsoo.ru/MJUH128LR
Pasnosxenue BekTopa mo 6asucy

91 TPEX BEKTOPOB, HE JIEKALUX B 1 https://m.eds00.ru/U760IDCTG
OJTHOH MJIOCKOCTH

92 CkansipHoe pOou3BEJECHUE 1 https://m.edsoo.ru/JZ46 VNC71
Brruncnenue yria Mex

93 y o 1 https://m.edsoo.ru/IUSI96UQP
BEKTOPAMH B IIPOCTPAHCTBE
IIpocrenmme 3agadu ¢

94 p g 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpAMH
IIpocreimme 3agadu ¢

95 p At 1 https:/m.eds00.ru/JCWURNGO1
BEKTOpaMH
IIpocTeimue 3amaun ¢

96 p a 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
ITpocTeiimme 3agaau ¢

97 P a 1 https://m.edsoo.ru/P3IWSWZZSY
BEKTOpaMH
O0001IeHEe ¥ cUCTEMAaTH3aIMA

98 Hj 1 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUHI
O000111eH1E U CUCTEMATH3AIINS

99 1 https://m.edsoo0.ru/XXBTFP5WL

3HAHUHI



https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/3N52B3TEM

100 Hrorosas koHTpoibHas paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 Wrorosas koHTpoJbHAs paboTa 1 https://m.edsoo.ru/X3ZG8A6SO
O6o01ieHne 1 cucTeMaTusa

102 o 1 CHETEMATHEAIIA 1 https://m.edsoo.ru/93 1AWXEK 1

3HAHUHI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102



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

11 KIIACC

KoanuyecTBo yacos

Ne Hara DJIeKTpPOHHbIe HH(ppoBbIE
Tema ypoka Konrpoasbnbie | IlpakTudecku
n/n Bcero u3y4yeHusi | oOpa3oBaTe/ibHbIC PeCypChl
padoThl e padoThbI

IToBTOpEHME TEMBI

1 "KoopauHatel BEeKTOpa Ha 1 https://m.edsoo.rt/WERSDSI4U
IJIOCKOCTH U B POCTpAaHCTBE"
IToBTOpenue temsl "CkansipHoe

2 P " P 1 https://m.edsoo0.ru/M6JO60NJ7
IIPOU3BEJICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "BbruncieHue yria Mexy 1 https://m.edsoo0.ru/SSKY41LVG
BEKTOpaMH B IIpocTpaHcTBe"
[ToBTOpEeHuEe TeMbl "YpaBHEHNE

4 IPSIMOM, MPOXOALIEN Yepes3 J1BE 1 https://m.edsoo.ru/U20HPUS6W
TOYKHU"
YpaBHEHHE IUIOCKOCTH,

5 HOpMaJlb, ypaBHEHHE IIIIOCKOCTU 1 https://m.edsoo.ru/VYIHSTERW
B OTpe3Kax
YpaBHEHME MIJIOCKOCTH,

6 HOpPMaJlb, YPaBHEHUE IUIOCKOCTU 1 https://m.edsoo.ru/541910WGX
B OTpe3Kax

7 BekropHoe npousBeneHue 1 https://m.edsoo.ru/NTYOG2APM
JImHeiiHbpIe HEpPaBEHCTBA,

8 . p 1 https://m.edsoo.ru/54EQ7JQ8E
JMHEHHOE MpOorpaMMHUpPOBaHUE
JInHeiiHbIC HEpPaBEHCTBA,

9 P 1 https://m.edsoo.ru/VPKWBB4AA

JIMHENHOE NPOrpaMMHUPOBAHHE



https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/WERSDSI4U

10

AHaJIUTUYECKUE METOIbI
pacuéra yria Mexay IpsSMbIMU B
MHOTOTpaHHHKaX

https://m.edsoo.ru/KHJ20M3PV

11

AHanutnyeckue METO/AbI
pacyéra yria Mexmay
IJIOCKOCTSIMU B
MHOI'OI'paHHHUKaXx

https://m.edsoo.ru/DDXUUAIAS

12

dopmyiia pacCTOSIHUSA OT TOUKH
JI0 IJIOCKOCTU B KOOPAMHATAX

https://m.edsoo0.ru/SG451UUG1

13

HaxoxneHnue paccTosiHUM OT
TOYKH JI0 IJIOCKOCTH B KyOe

https://m.edsoo0.ru/8V2N4X1L3

14

Haxoxnenue pacctosHui OT
TOYKH JI0 IIJIOCKOCTH B
MIPAaBWJIbHOM NIUPaMHUJIE

https://m.edsoo.ru/UZ15UU37F

15

Kontponbhas pabota
"AHanuTudeckas reomeTpus’

https://m.edsoo.ru/8NGI1GHFM

16

CeueHus MHOTI'OI'paHHUKOB:
CTaHJAPTHBIC MHOTOT'PaAaHHHUKHU

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

17

CeueHus MHOT'OIrpaHHUKOB!
METOJ CJICI0B

https://m.eds00.1ru/52XG0O2J5B

18

CeueHust MHOIOIPaHHUKOB:
CTaH/apTHbIE TNIOCKOCTH,
HepeceyeHus! MPsMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/CUP7TCPXQ

19

HapaJ]JICJ'ILHBIe MpAMBIC U
IJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

https://m.edsoo.ru/MM69MKRDP

20

[TapamensHble npsMbIe U

https://m.edsoo.ru/O71ROI1JFI



https://m.edsoo.ru/O71ROIJFI
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/KHJ2OM3PV

IJIOCKOCTH: pacY€T OTHOLICHHI

21

[TapatenpHble npsMbIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIUBAOINMHUCA ITPAMBIMU

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

22

IlepneHauKyIsIpHBIE IPSIMBIE U
IUIOCKOCTH: CTAHIAPTHBIE I1APhI
NEPIEHANKYJSIPHBIX TUNIOCKOCTEN
U IIPSIMBIX, CHMMETPUU
MHOTOI'DAaHHHUKOB

https://m.edsoo.ru/YQUVT6VZX

23

[IeprieHauKyIsIpHBIC IPSMBIE U
IJIOCKOCTH: TEOpPEMA O TPEX
NEPIEHANKYIISIPax

https://m.edsoo.ru/HQIN20ZJP

24

[TepnieniuKyIApHBIE IPSIMBIE U
IUIOCKOCTH: BBIYMCIICHUS JAJIUH B
MHOT'OI'paHHHKaX

https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpEHME: MUIOMIAIM
MHOTOYTOJILHUKOB, (POPMYJIBI
JUTS TIOMIAICH, COOOpaKCHHS
mogoous

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpEHME: TIIOMIAAH
MHOTOYTOJBHUKOB, (DOPMYIIBI
JUTS TUTOIIA/IeH, COOOpaKeHuUs
mogoous

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

27

[ToBTOpEHME: MIIOIAAN
MHOTOYTOJBHUKOB, (DOPMYIIBI
JUTSL TUTOIIA/IeH, COOOpaKeHus
mogoous

https://m.edsoo.ru/HWHVFNLOO

28

IImomanu ceuenuit

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/26EPTM74A

MHOTOTPaHHHKOB: TUTOIIA A
MOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHUS MO00US

29

IInomanm ceueHmit
MHOTOTPAaHHHUKOB: TUTOIIA !
MOBEPXHOCTEH, pa3pe3anus Ha
YacCTH, COOOPaKEHUS MOJ00US

https://m.edsoo.ru/SH4ELYI9N6

30

KonTponbHas pabota
"IToBTOpEHNE: MHOTOI'PAaHHUKH,
CEYEHHS MHOTOTPaHHUKOB"

https://m.eds0o0.ru/SSUWIWWV1

31

0O0béM Tena. O0beM
[PSAMOYTOJIBHOTO
napaJuiesienumnes1a

https://m.eds00.ru/6UXGOORC9

32

3anmaun 06 yaABOCHUU Ky0a, O
KBaJipaType Ky0a; 0 TPUCEKIINH
yria

https://m.edsoo.ru/VK2J2TXEF

33

CTepCOMeTpI/I‘IeCKI/IC 3aJa4u,
CBsI3aHHBIE C 00BEMOM
MMpAMOYT'OJIbHOT' O
napajiejicnmIic1a

https://m.edsoo.ru/0DR6H6TQS

34

[Tpuknagabie 3a1a91, CBSI3aHHbBIE
C BBIYHCJIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesenumnesaa

https://m.edsoo.ru/OSHTIOT1G

35

O0BEM MPSAMOI TPU3MBI

https://m.edsoo.ru/SAILOYHYJ

36

CrepeomMeTpuuecKue 3a/1auu,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB NPAMOI TPU3MBI

https://m.edsoo.ru/ID8HV54A9



https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/8H4ELY9N6

37

[TpuknanHbie 3a71a49u, CBSI3aHHBIC
¢ 00BEMOM TIPSIMOM MPU3MBI

https://m.edsoo.ru/QI'Y C4F 81U

38

Boruncnenue 06bEMOB TeI ©
TIOMOIIIBIO ONIPEAEITIEHHOTO
uHTerpaia. O6bEM HaKJIOHHOMN
TIPU3MBI

https://m.eds00.ru/ON585060H

39

Brruucnenue o0bEMOB TeN €
TIOMOIIIBIO OIIPEAEIIEHHOTO
uHTerpana. O0BEM mupaMuabl

https://m.edsoo.ru/2CJLCMK8N

40

®dopmyna 00bEMa MUPaAMUIBL.
OTtHoleHNe 00HEMOB TUPAMHU]T C
00LINM yIJIOM

https://m.edsoo.ru/AL3PODC9E

41

dopmyiia 00bEMa MUPaMHIBL.
OTtHoleHue 06beMOB MUPAMUJL C
OOIIKM YTJIOM

https://m.eds00.1u/3GOOAJRNY

42

CTepeOMeTpI/I‘IeCKI/IC 3aJa4u,
CBsI3aHHBIE ¢ 00BEMaAMU
HaKJOHHOM IIPHU3MBbI

https://m.edsoo.ru/7TRERHWO7

43

CrepeomMeTprUeCKHE 3a/1a4u,
CBSI3aHHBIE C 00BEMaMU
MTUPAMHU/IBI

https://m.edso00.ru/SF480DTS6

44

IIpuknagHele 3a1a4u 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON TPU3MBI

https://m.eds00.ru/9SF60YY VX

45

IIpuknagHele 3a1a4u 110 TEME
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM MUPAMU/IBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Ipumenenne 06 bEMOB.

https://m.edso0.ru/I39CX0O3CP



https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/QIYC4F8IU

Brrancnenue pacCcTosdaHuAg 10
IIJIOCKOCTH

47

Kontponbhas padora "O0bEmM
MHOTOTrpaHHHKA"

https://m.edsoo.ru/XNWZSSJ7P

48

I_[I/IJII/IHIIpI/I‘IeCKaSI IMMOBCPXHOCTD,
00pa3yroue MUINHIPUIECKOM
IIOBEPXHOCTH

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

49

Humuuap. Ipssmon kpyrosou
uunueap. Inomans
IIOBEPXHOCTU LIUIUHAPA

https://m.edsoo.ru/MAVW4KY55

50

Konunueckas moBepxXHOCTb,
00pa3yrolre KOHNIeCKOn
nosepxHocTu. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

CedeHue KOHyca MIOCKOCTHIO,
napauieIbHOM III0CKOCTH
OCHOBaHUS

https://m.edsoo.ru/EOVSHALSL

52

VY ceu€HHBI KOHYC.
N306paxeHre KOHyCOB U
YCEUEHHBIX KOHYCOB

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

53

[Tnomanp 60KOBOM OBEPXHOCTU
Y TIOJIHOM IOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKB9E4NE

54

[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOJIHOM IIOBEPXHOCTH KOHYCa

https://m.edsoo.ru/9NFA4UE3K]J

55

CrepeomeTpuuecKkue 3aJau Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
MIOCTPOEHUEM CEUECHUH
LMJIMH]IPA, KOHyCca

https://m.edsoo.ru/QZVHSEXL9

56

CrepeomMeTpruyeCKHEe 3a/1a4u Ha

https://m.edsoo.ru/AKF6PW62W



https://m.edsoo.ru/AKF6PW62W
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/XNWZSSJ7P

JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
MOCTPOEHUEM CEUCHUH
WIMHIpPA, KOHYyCa

57

[IpuknagHeie 3a/1a4u, CBSI3aHHBIE
C UWJIMHIPOM

https://m.edso0.ru/3429ZLHTS5

58

[IpuknaaHeie 3a1a4, CBI3aHHBIE
C UWJIMHIPOM

https://m.edsoo.ru/ZY 6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/WITVKAJOR

60

[Tepeceuenue cheps u mapa c
iockocThio. Kacanue mapa u
cdepsl TIOCKOCThI0. Bua u
n300paxkeHue mapa

https://m.edsoo.ru/JEENB5ZS0

61

[Tepeceuenue ceps u mapa c
mockocThio. Kacanue mapa u
cdepsl IIOCKOCThI0. Bua u
n300paxKeHue mapa

https://m.edsoo.ru/M6WK9K950

62

VYpasuenue chepsl. [Lnomanp
chepsl u e€ yacTei

https://m.edsoo.ru/U8G24BO8H

63

Cummerpus chepsl u mapa

https://m.edsoo0.ru/6E6GX0YIS

64

CrepeomeTpuueckue 3aau Ha
J0Ka3aTCjIbCTBO U BBIYHCIICHUC,
CBsI3aHHBIE CO CEepoi U mapom,
MIOCTPOEHUEM UX CEUCHHI
IJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuuecKkue 3aJauu Ha
JI0KA3aTeNIbCTBO U BEIYMCIIEHUE,
CBsI3aHHBIE CO Cepoit U mapom,
MIOCTPOCHUEM UX CEUCHHI

https://m.edsoo0.ru/MXRDTK72T



https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/3429ZLHT5

IIJIOCKOCTBIO

66

HpI/IKJ'IaIIHI)IG 3aJa4u, CBA3aHHBIC
co cdepoii U mapom

https://m.edsoo.ru/XWS5LI7A9]

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUSA B
OKPY>KHOCTH, CTaHJAapTHBIE
moa00us

https://m.edsoo.ru/EJ20DAVE]

68

Pazauunsie KOMGI/IHaHI/II/I TCI
BpalCHUA U MHOT'OI'PaHHUKOB

https://m.edsoo.ru/LE7933LXX

69

3amaun o TeMme "Tena u
MOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/PHHLCG54E

70

3amaun 1o TeMe "Tena u
MOBEPXHOCTHU BpalieHus"

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

71

KonTponbHas padota "Tena u
MOBEPXHOCTHU BpalieHus"

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

72

O0bém uuHIpa. Teopema 06
00BbEME MPSMOT0 LUITUHIPA

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

73

Brruucnenue 00bEMOB TeI C
MIOMOIIIBIO ONPEeNeIEHHOTO
uHTerpana. O6bEM KoHyca

https://m.edsoo0.ru/ACTOMFMVF

74

[Tnomaan 6OKOBOU M HOJHOM
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeomeTpuieCcKHe 3a1a4u,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB IMITMH/Ipa, KOHYCa

https://m.edso00.ru/709VIJYPSC

76

IIpuknagHele 3a1a4u 11O TEME
"O0BEMBI U MJIOLIAAN
noBepxHoctel Ten"

https://m.edso0o0.ru/QXEA9GPVB



https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/XW5LI7A9J

77

O0BEM 11apa U mapoBoOro
cektopa. Teopema 00 00bEMeE
mapa. [lmomane chepsr.
CrepeomeTpHyecKHe 3a1a4H,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB 11apa, MapoBOTO
CErMEHTA U IMApOBOr0 CEKTOPA

https://m.edsoo.ru/VV60ONBVZX

78

[TpuKkaHbIC 3a]1a49H 110 TEME
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM IT1apa U TIOMIA B0
cepbl. COOTHOMIECHUS MEXKTY
IUTOIIAIIMU TTOBEPXHOCTEH U
00BEMaMHU ITOTOOHBIX TENT

https://m.edsoo.ru/EZH9GRUE]J

79

[TogoOHBIE TENa B MPOCTPAHCTBE.

N3menenue o0néMa mipu
nogoouun. CtepeoMeTpuIecKue
3aJ]auM, CBS3aHHBIC C
BBIUHCIICHHEM 00BEMOB TEN U
MJI0IIAa/Ie TOBEPXHOCTEH

https://m.edsoo.ru/H24188MKQ

80

Kontponbhas padota "I[lnomanu
MMOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

https://m.edso00.ru/73UODGNYR

81

JBM>KeHUs MpOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO uryp. OOuue
CBOMCTBA JIBWKCHUI

https://m.edsoo.ru/RXJ4Y W6NA

82

Bunsl nBmkenunii:
napajuIeIbHBIN IIEPEHOC,
LCHTPAJIbHAS] CHMMETPUS,

https://m.edsoo0.ru/ZSUA7TNTX



https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/VV6ONBVZX

3epKajbHasi CHMMETpPHS,
MIOBOPOT BOKPYT MPSIMOM

&3

[TpeoOpazoBanHus MOTOOMS.
[Tpsimast u chepa Ditnepa

https://m.edsoo.ru/A1PU2WOAX

84

I'eomeTpuueckue 3a1aun Ha
MMPUMCHCHUEC NBUXKXCHUA

https://m.edsoo.rt/KFDHOMGKZ

85

Konrponbnas padora "Bekropsl

B IIpOCTpaHcTBE"

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

86

O6o06maromee moBropenue 11
MOHSTUI U METOJIOB Kypca
reometpuu 10—11 kaccos,
CUCTeMaTH3aIl¥sl 3HAaHU:
"[TapanienbHOCTb MPSMBIX U
IJIOCKOCTEH B MpocTpaHcTBe"

https://m.edsoo.ru/IHVB2NZH9

87

O6o6matomee moBropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 kmaccos,
CUCTeMaTH3alHsI 3HAHHIH:
"Bekropsl B mpocTpaHcTBE"

https://m.edsoo.ru/AQEFPERJO

88

O6o06maromee moBTopenue 11
MOHSTHUI U METOJIOB Kypca
reomeTpuun 10—11 kaccos,
CUCTeMaTH3alMsl 3HAHHIA:
"BekTopsl B mpocTpaHcTBe"

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

89

O6o06matomee moBTopenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10-11 kmaccos,
CHCTEeMAaTH3alys 3HAHMIA:

https://m.edsoo.ru/B85S7VDTC



https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/A1PU2WOAX

"OO6beM MHOTOTpaHHHUKA"

90

Ob6o6maromee mosTopenue 11
MIOHATHI U METOJ0B Kypca
reometpun 10—11 xmaccos,
CcHUCTeMaTU3alus 3HAaHHI:
"O6beM MHOTOTpaHHHUKA"

https://m.edsoo.ru/AJX4CDP5I

91

Ob6o6maromee mosropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—11 kinaccos,
CHUCTeMaTU3alurs 3HaHUI:
"[Tnomanu MOBEPXHOCTU U
00BEMBI KpYyTIbIX TEN"

https://m.edsoo.ru/H2ZABPRXO

92

Ob6o6maromee mosropenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10—11 kinaccos,
CcHUCTeMaTU3alus 3HaHUI:
"[Tnomany MOBEpXHOCTH U
00BEMBI KpYyTIBIX TEN"

https://m.edsoo0.ru/JG1DJ50NK

93

HToroBast KOHTpOJIbHAs paboTa

https://m.edsoo0.ru/GXZMP89GD

94

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/3J174MY 6M

95

[ToBTOpEeHME, 0000IIICHUE 1
CHCTEMATH3aLMs 3HAHWI

https://m.edsoo.ru/UI26CB4XL

96

Hcropust pa3BuTus
CTEpEOMETPUH KaK HAYKU U €€
pOJIb B Pa3BUTHUU COBPEMEHHBIX

HHXXCHCPHBIX U KOMIIBIOTCPHBIX

TEXHOJIOTUH

https://m.edsoo.ru/IESALO6BS

97

Hcropust pa3Butus

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



https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/AJX4CDP5I

CTEpPEOMETPHUM KaK HAYKH U €€
POJIb B pa3BUTUHU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Hcropust pa3BuTus
CTEpEOMETPUH KaK HAYKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

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

99

Hcropust pa3BuTus
CTEpEOMETPUH KaK HAYKU U €€
pOJIb B pa3BUTHUN COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

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

100

Hcropust pa3sutus
CTEpEOMETPUHU KaK HAYKU U €€
pOJIb B pa3BUTHUN COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Hcropust pa3Butus
CTEPEOMETPUN KAK HAYKU U €€
pOJIb B pa3BUTUN COBPEMEHHBIX
MH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/RK4XSFWNR

102

Hcropust pa3Butus
CTEPEOMETPUN KAK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo0.ru/X89TQ8776



https://m.edsoo.ru/X89TQ8776
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/41X3XKQOG

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KIIACC
Koa .
IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
MPOBEPSIEMOr0 .
00pa3oBaTeIbHOIl MPOrpaMMbl CpeHero odIero 0opa3oBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATHIMH: TOUYKA, MPSMasi, INTIOCKOCTh
79 [IpyMeHSTh aKCHOMBI CTEPEOMETPHH M CIICJACTBHS W3 HHUX IPH PEIICHUU
’ reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh TOHATHSAMH: TAPAJUICTLHOCTh U MEPICHIUKYISIPHOCTD
' OPSMBIX U IIOCKOCTEH
74 KrnaccudumupoBaTs B3aUMHOE pACHONIOKEHUE MPSMBIX U TUIOCKOCTEH B
' POCTPAHCTBE
OnepupoBaTh MOHATHSIMH: JIBYTPAaHHBIA yTroJl, TpPaHU JBYIPAHHOTO YTIa,
7.5 pebpo IBYTrpaHHOTO YIJia, JIMHEWHBIM yroy ABYTPAHHOTO YIJIa, TpaaycHas
Mepa IBYTPaHHOIO yria
76 OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHHMK, BBIMYKIbIH W HEBBIMYKJIBINA
' MHOTOT'PaHHHK, JICMEHTHl MHOTOT'PAHHHKA, TIPABUIHHBIA MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIC BHIBI MHOTOIPAHHHUKOB (IMMpaMuaa, IPU3MA,
’ MPSIMOYTOJIBHBIN TTapajuieenumnes, Kyo)
KnaccupumumpoBaTh  MHOTOTpAaHHUKH,  BBIOMpas  OCHOBaHUS  JUIS
7.8 KJIacCU(UKAIUHU (BBITYKIbIC W HEBBIMYKIIbIC MHOTOIPAHHUKH, TTPABIIILHEIC
MHOTOTPaHHHKH, MPSMbIC U HAKJIOHHBIC PU3MBI, TapaIICIICITUTICIH )
7.9 OmnepupoBaTh MOHATHSIME: CEKYIIas TNIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI MOCTPOCHUS CEUCHUN MHOTOTPAHHHUKOB, HCTIONB3YSI
' METOJI CJIEJOB
CtpouTh ceyYeHUsST MHOTOTPAHHHUKOB METOJOM CJICJIOB, BBITIOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEkKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Yy
Pemarp 3aaun Ha HaXOXKICHHE TEOMETPUYCCKUX BEIIMYMH 10 0Opasiam
WM aIropuT™MaM, NPHUMEHSS W3BECTHHIE AHAJIUTHYECKHE METOABI TP
7.12 pELIEHHH  CTAHJAPTHBIX MATEMAaTUYECKHMX 3a7ad Ha  BBIYUCIICHUE
PACCTOSTHUN MEXIy ABYMsI TOYKaMH, OT TOYKH JIO TPSIMOM, OT TOYKHIO
IJIOCKOCTH, MEXK/Ty CKPEIIMBAIOITUMUCS MPSIMBIMU
Pemarp 3aaun Ha HaXOXKICHHE TEOMETPUYCCKUX BEIIMYMH 10 0Opasiam
7.13

WKW aJroputMaMm, IPHUMCEHAA H3BCCTHBIC AHAJIUTHYCCKUEC MCETOAbI IIpHU
PEIICHUN CTAHAAPTHBIX MATCMATHUYCCKHX 3ada4 Ha BBIYHUCICHUC YIJTIOB




MEX/y CKPEIIMBAIOIIUMUCS NPSIMBIMU, MEXKIY MPSIMOW U IUIOCKOCTBIO,
MEX/1y TUIOCKOCTSIMU, ABYTPAHHBIX yTJIOB

Brruucasate 00bEMBI U TIIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITpU3Ma,

7.14 NUpaMuja) ¢ NpUMEHEHUEM (QOpMyJl, BBIYUCIATH COOTHOLIEHMSI MEXAY
IJIOMIAIMU TTIOBEPXHOCTEH, 00bEMaMH 1MOJOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh MNOHATUSAMHU: CHUMMETPHsI B IPOCTPAHCTBE, LIEHTP, OCh U
' TUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUHU (PUTYPHI
W3BnekaTtb, mnpeoOpa3oBbIBaTb U MHTEPIPETUPOBATH HHGOPMALHUIO O
7.16 NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (urypax, NpeACTaBICHHYIO Ha
yepTexxax U pUCyHKax
[TpumensaTs reomerpuueckue (GakThl I PELICHUS CTEPEOMETPUYECKUX
7.17 3ajjay, MOPEANOoJaraloliiX HECKOJbKO IIaroB pELIeHHs, €CJIU YCIIOBHS
IIPUMEHEHHUs 3aJlaHbl B IBHOH (popme
718 [IpumensaTs mpocTeiiline NpPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-
' KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4
719 [IpuBoauTh HpUMEpPbl MaTEeMaTHUYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE U
' KU3HU, paCIIO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpyuMeHsTh MOJIy4eHHbIE 3HAHMSI HAa IPAKTHKE: aHAJIM3UPOBATh pealibHbIE
CUTyalluu U MPUMEHSTh U3YUYEHHbIE MOHATHUS B MPOILECCE MTOMCKA PEIICHUS
MaTeMaTHYeCKU CPOpPMYJIUPOBAHHON MPOOIEMBl, MOAEINPOBATh pealbHbIE
7.20 CUTyallUM Ha S3bIKE T€OMETPHUM, MCCIEIOBaTh ITOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHSATUN U TEOpeM, ammapara aareopsl,
pemiate  MpakTUYEeCKHEe  3a7aud,  CBA3aHHbBIE C  HAXO0XJIECHUEM
reOMEeTPUUYECKUX BEJIUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepPsSIEeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero o01ero 00pa3oBaHusA
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATHSAMHU: LMIMHJIpUYECKas MOBEPXHOCTh, OOpasyrolue
6.1 LWINHAPUYECKOM IOBEPXHOCTH, IMJIUHIP, KOHHYECKash IOBEPXHOCTh,
o0pa3zylomiye KOHUYeCKO! MOBEPXHOCTH, KOHYC, cheprueckas IOBEPXHOCTb
6.2 Pacmo3naBats Tena Bpamenus (WIMHAP, KOHYC, cepa U map)
6.3 OOBSACHATH CLIOCOOBI TTOTYYESHHUS TeJl BPALICHUS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUSMU: IIIAPOBOI CEIMEHT, OCHOBAaHHE CEIMEHTa, BBICOTA
6.5 CETMEHTA, IIAapOBOM CIIOM, OCHOBAHWE IIAPOBOI0O CJIOS, BBICOTA LIAPOBOTO

CJI0s1, IapOBOM CEKTOP




6.6

Boruncnsate 00bEMBI M IUIOMIAMM TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popmyT

6.7

OnepupoBaTh NOHATUSAMMU: MHOTOTPaHHHMK, BIHMCAaHHBIM B cdepy u
ONHCaHHBIM O0KOJIO cdepsbl, chepa, BIUCaHHAS B MHOTOTPAaHHHUK WIIU TEJO
BpalICHUs

6.8

BBI4HCIsATE COOTHOIICHHSI MKy TUIOMIAASIMH IMOBEPXHOCTEH U 00BEMaMU
MOOOOHBIX TEN

6.9

N300paxkaTh u3y4yaemble (QUIYypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BoinmonHsATe  (BBIHOCHBIC) IUIOCKME YEPTEeKHM U3 PUCYHKOB MPOCTHIX
00BEMHBIX (uryp: BuA CBepXy, COOKY, CHHM3Y; CTPOUTH CEUYEHHS Tel
BpallleHUs

6.11

W3Bnekarb, WHTEPIPETHPOBaTH M MPeoOpa3oBbIBaTh HHEGOPMALUIO O
MPOCTPAHCTBEHHBIX TeOMeTpuYeckux ¢urypax, TMpeAcTaBICHHYIO Ha
YyepTekax U pUCyHKax

6.12

[IpumensiTb reomeTrpuueckue (QaxThl JUIsl PEUIEHHUs] CTEPEOMETPHUECKHUX
3a/1a4, MPEANOJIararllnX HECKOJBKO IIAaroB pEIICHUsS, €CIU YCIOBUS
MIPUMEHEHHUS 3aJlaHbl B IBHOU opMme

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE  JCWCTBUSL  CIIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKCHHUSI BEKTOpa Ha 4YHCIO, OOBSACHITh, KAKUMH CBOWCTBAMH OHU
00J1anaroT

6.15

HpI/IMCHHTb IIpaBUJIO ITapaJuICJICuIicia npu CJI0KECHUHU BEKTOPOB

6.16

OnepupoBaTh NOHATHUAMHU: JEKApTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YroOJ
MEXy BEKTOpaMH, CKaJspHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMIUTaHapHbIE BEKTOPBI

6.17

Haxoauth cymmy BEKTOpPOB M TpPOU3BEACHHE BEKTOpa Ha YHUCIO, YToJ
MEXJy BEKTOpaMH, CKaJISIpHOE IMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

SaHaBaTL IJIOCKOCTb YPaBHCHHEM B I[GKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemiate HpOCTCfILHHG reOMCTPHUICCKUC 3a/la4d Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemarr 3amaum Ha J0Ka3aTEeNbLCTBO MaTEMaTUYECKMX OTHOMICHUM M
HaXOXKACHUC TCOMCTPUYCCKUX BCIIMYHUH II0 06pa3uaM WK aJiroputTMam,
IMPUMCHSA HU3BCCTHBIC METO/AbI npu pCUICHUN CTaHAApPTHBIX
MATeMaTHUYCCKUX 3a1a4

6.21

[IpumensiTb  mpocTeilline MporpaMMHBIE CPEACTBA UM AJIEKTPOHHO-
KOMMYHHKAITIOHHBIE CHUCTEMBI IIPH PEIICHUN CTEPEOMETPUUECKHX 3312

6.22

[IpuBOoaUTE NpUMEpPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE U
YKU3HH, PACIIO3HABATh IIPOSIBICHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE




6.23

[IpuMeHsTh MOJIy4eHHbIE 3HAHMSI HAa IPAKTHKE: aHAJM3UPOBATh pealibHbIe
CUTyalluu U MPUMEHSITh U3YUYCHHbIE MOHATHUS B MPOIECCE MOKUCKA PEIICHUS
MaTeMaTHYeCKd cPOpPMYIUPOBAHHON MPOOIEMBI, MOACIUPOBATh peabHbIE
CUTyallud Ha s3bIKE T€OMETPHUH, HCCIEI0BaTh MOCTPOSHHBIE MOJEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHSATUN U TeopeM, ammapara aareopsl,
pemiate ~ MpakTUYeCKHe  3a7aud,  CBA3aHHBIE C  HAXO0XJICHUEM
TreOMETPUUYECKUX BEIIMYNH




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

I'eomerpus

7.1

OcHoBHble TOHATHS cTepeoMeTpun. Touka, mpsMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTe 06 akCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnosioskeHue NpsiMbIX B IPOCTPAHCTBE: MepeceKarounecs, napauieabHble
W CKpemuBaroniuecss mnpsMbie. [lapamiensHOCT, TPSAMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE: MapajljielibHble TNpPsSMbIE B IPOCTPAHCTBE, MAPAIICIBHOCTh TPEX
OpsSIMBIX, TMapajuIeIbHOCTh MPSIMOW M IUIOCKOCTH. YTJIBIC COHAINpaBICHHBIMU
CTOPOHAMH, YTOJI MEXIYy MNPSMBIMH B MpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEH:
napajuleJibHble IUIOCKOCTH, CBOMCTBa MapajUleNbHBIX IUIocKocTel. [IpocTteifiue
IMPOCTPAHCTBEHHBIE (UTYpbl Ha IUJIOCKOCTH: TeTpadAp, KyO, mapasuieienurne],
MOCTPOCHUE CEUCHUN

7.3

[lepneHaAUKYISIPHOCTh TMPSMONW W IUIOCKOCTH: TEPHEHAUKYISIPHBIE TMPSMBIE B
IIPOCTPAHCTBE, MPsAMbIC MapaJUICIbHbIE U NMEPIEHANKYISIPHBIE K ITIOCKOCTH, MPU3HAK
MEPIECHIUKYISIPHOCTH MPSIMON M TIJIOCKOCTH, TEOpPEMa O MPSIMOW MEPHEHIUKYISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTrOJI MEXIY NMPSMON U IIOCKOCTBIO, IBYI'PAHHBIN
YIOJ, JMHEHHBIN yroa ABYIpaHHOro yria. [lepnenaukynsp u HaKIOHHBIE: pacCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOI 10 TIIOCKOCTH, MPOEKIHs (PUrypsl Ha
II0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEN: MpU3HAK NEPHEHANKYISIPHOCTH JIBYX
mIockocren. Teopema 0 TpEX nepneHauKyIspax

7.4

[loHsATHE MHOrOrpaHHUMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHMKA, BBINYKJIbIE U
HEBBIYKJIbIE MHOTOI'PDAaHHHMKH, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronbHas
Ipu3Ma, TpaHW U OCHOBAHMS IpPU3MBI, MpsiMas M HAKJIOHHAs NPU3MBbl, OOKOBas M
IIOJIHAs TIOBEPXHOCTh Ipu3Mbl. [lapannenenunen, npsMoyroibHbli napajieaenunes u
ero cpoiicta. [Iupammpa: n-yronbHas nupamMuja, I'paHM U OCHOBAaHUE MHUPAMHUBI,
O0oKOBasi M MOJHAs MOBEPXHOCTb MHpPAMHJIbl, NpaBUIbHAs M yCeu€HHas MUpaMUA.
OneMeHTsl Npu3Mbl M nUpamMuibl. [IpaBUibHBIE MHOTOTPAaHHUKHU: IOHATHE
NpaBWIBHOTO MHOTOTPAaHHHMKA, MpaBUIbHAsg NpU3Ma M MpaBUIbHAS NHpPaAMHIA,
npaBUiIbHAs TpEyrosibHas MUpaMuJa U NMpaBUIBHBINA TeTpasap, Kyo. IIpencrasienue o
IIPAaBWJIBHBIX MHOTOIPDAaHHUKAax: OKTa’lp, HAOAEKa’aAp U ukocadapyrue CeueHus
HPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC. CUMMCTPHUA OTHOCUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OneMEeHTHI CUMMCTPHUH B nmupamMujaax, mapauiCicuicaax, IMpaBUJIbHBIX
MHOT'OI'paHHHKax

7.6

Brruucnenue 571€MEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHand, yribel. [Liomanb




OOKOBO MOBEPXHOCTH M IMOJTHOM MOBEPXHOCTH MPSMOM MTPU3MBI, TUIOIIA b OCHOBAHHH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBbI. [1101maas 60KOBOIM MOBEPXHOCTH U
MOBEPXHOCTU MPaBWJIBHON MUPaMHbI, T€OpeMa O IUIOIIAIU yCEUEHHOM MUpPaMUJIBL.
[Tonsitue 06 06béMe. OOBEM MUPAMUIBI, TPU3MBI

7.7

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXIY IUIOIIAAIMU IMOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TeJ

11 KJTACC

Kona
6

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

I'eomerpus

6.1

Hunuaaprdeckass TOBEPXHOCTh, 00pa3ylonue MUIHHAPUISCKON TMOBEPXHOCTH, OCh
IAJTUHAPAYECKOW TOBEepXHOCTU. [{unmuHap: ocHoBaHMST M OOKOBasl MOBEPXHOCTH,
oOpa3yromas 1 0Ch, TUIOIIa b OOKOBOM U TIOJIHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yromue KOHHIECKON MMOBEPXHOCTH, OCh U BEPIIMHA
KoHu4eckoi moBepxHocTH. KoHyc: ocHOBaHue W BeplIMHA, oOpasylomias U OcCh,
IJI0mMaas OOKOBOM W TOJTHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 0Opasyrolme Hu
BBICOTA, OCHOBaHHS U OOKOBasi TOBEPXHOCTh

6.3

Cdepa u map: neHrp, paguyc, JuameTp, IIOMa s> NOBEpXHOCTH cdepbl. Banmuoe
pacnosoxeHue cdeppl W IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, Iiouanb

cdepbl

6.4

N3o0paxkenue Ten BpaleHus Ha MIIOCKOCTH. Pa3BépTka MuiIMHApPa U KOHYCa

6.5

KOM6I/IHaLII/II/I TCJI BpalllICHUS U MHOT'OI'PaHHUKOB. MHOTOFpaHHI/IK, OIMCAaHHBIM OKOJIO
C(l)epbl, C(I)epa, BIIMCAHHAasA B MHOT'OT'PpaHHUK, UJIA TCJIO BPAIICHUA

6.6

[Tonstne 06 o0BEMe. OcHOBHBIE cBOWcTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO MapaieNienumesa u cieactsus u3 He€. O0bEM HUIMHIPA, KOHYCA.
O06BeM mapa u wiomaas chepst

6.7

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHONIICHHS MEXKIY TUTOMIAASIMHU TOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TEN

6.8

Ceuenust mwiIMHApa (MapajjieIbHO W MEPHEHIUKYISIPHO OCH), CEYEHHs KOHyca
(mapajuieabHOE OCHOBAHHIO U IIPOXOAIIEE Yepe3 BEPIIMHY ), CEUCHHUS 11apa

6.9

BekTop Ha miockoctd M B mpocTpaHcTBe. ClIOKEHHME M BBIYMTAHHUE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pa3noxeHnue BekTOopa MO TpPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio napaimenenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHUEM
MIPaBUJI IEVCTBUM C BEKTOPaMU

6.10

[IpsmoyronbHast cuctema KoopauHaT B npocTpaHcTBe. KoopamHaTel BekToOpa.
[Ipocreiimme 3agaun B KOOpAuHATaX. YTroid Mexay BekTopamu. CkaisipHOe
IIPOU3BEJICHUE BEKTOPOB. BpIUMcIeHUE YITIOB MEXKAY MPSIMBIMA M IUIOCKOCTSMHM.
KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELIEHUH F€OMETPUYECKUX 3a1a4




INPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHUS K NPEJIMETHBIM Pe3yJIbTATAM OCBOCHHS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMBbl CpeAHero 001ero
TpeOoBaHus o0pa3oBaHust

Bnagenue MeronaMu J0Ka3aTeNbCTB, aJrOPUTMAMM pPEIICHUS 3ajad;
yMeHHe (OpMyJIMpPOBaTh U ONEPUPOBATh IOHATUSAMU: ONpPEIEICHUE,
aKcuoma, Teopema, CIEACTBHE, CBOWMCTBO, INPHU3HAK, JOKAa3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIHMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOINOJIOKHOE YTBEPXKICHHE, NMPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIB30BaTh METOJ MaTEMaTHYECKONM MHIYKIWH;
IIPOBOJIUTH JI0KA3aTEIbHBIE PACCYKIAEHUS IPH PEIICHNUN 3a]a4, OLICHUBATh
1 JOTUYECKYI0  IPaBUIBHOCTb  PAcCy)KICHMH; YMEHUE  OIEpUpOBATH
MOHATUSMU: MHOXECTBO, ITOJAMHOYKECTBO, ONEpalyy HAJ MHOKECTBAMU;
YMEHHE HCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OIMCaHUs PEaJbHBIX MPOLIECCOB U SBJICHUHN U IPU PELICHUU 3a]a4, B TOM
qyclie U3 IPYruX y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATh MOHATHIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha INIOCKOCTH; YMEHHE 3a/1aBaTh
Y OIMCHIBAThH TPadbl Pa3NTUUHBIMU CIOCO0AMH; HCIIOIB30BATh Ipadbl MpH

PCUICHNHU 3a/1a1

YMeHue onepupoBaTh IMOHATUSAMU: HATYPAJIBHOE YHUCIIO, LEJIOE YHUCIIO,
CTEIEHb C LIEJIBIM TOKA3aTeNIeM, KOPEHb HAaTYypaJIbHOW CTENEHU, CTENEHD C
palMOHAIBHBIM TIOKA3aTeNIeM, CTENEHb C JICUCTBUTEIBbHBIM MOKa3aTeIeM,
nmorapudM dYHCIA, CHUHYC, KOCHMHYC M TAaHIEHC IPOU3BOJBHOIO YHUCIA,
OCTaTOK IO MOIYJI0, PalMOHAIBHOE YHUCJIO, HWPPAUUOHAIBHOE YHUCIIO,
MHOKECTBA HATypAJIbHBIX, LENbIX, PALMUOHAIBHBIX, JECHCTBUTEIBHBIX
2 YHUCEJ; YMEHHUE UCIIOIb30BaTh MPU3HAKH JACIUMOCTH, HAUMEHBIIHN 001U
JENUTeNIb W HaWMEHbIIee o0Ilee KpaTHOE, anropuT™M EBkimumga mnpu
pELIEHNH 3a7a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CUCTEMAMH
CUHCJICHHSI; YMEHHE BBITIOJHATH BBIUYMCIICHUE 3HAYCHUN U PeoOpa3oBaHUs
BBIPOKEHUI CO CTeneHsAMHU U JorapupmMamu, mpeodpazoBaHusi IPOOHO-

panrOHAJIbHBIX BBIp&)KGHHfI; YMCHUC OICpHUpPOBATH IIOHATUAMU:

IIO0CJICAOBATCIIbHOCTD, apI/I(I)MeTI/ILIeCKaH Iporpeccusi, ICOMCTPUUCCKAA




nporpeccusi, OECKOHEYHO YOBIBAIOIIAas TI€OMETpUYEcKas IPOrpeccus;
YMEHHME 3a/aBaTh IIOCIEIOBATEIBHOCTH, B TOM YHCIE C IOMOILBIO
PEKYpPpPEHTHBIX (OpMyII; yMEHHE ONEpUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE YHMCIIA, MOAYJIb U  apryMEHT
KOMIUIEKCHOTO  4YHcia, (opMa  3amucH  KOMIUIGKCHBIX  YHCET
(reomeTpuyeckas, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMeETh
NPOU3BOUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
MIPUBOIUTH TIPUMEPHI MCIIOJIb30BAaHHUS KOMIUIEKCHBIX YHCEN;, ONEpUPOBAThH
NOHATHAMM:  MaTpuma 2x2  wu  3X3, ONpeAenuTelb  MaTpHIbI,

FGOMeTpI/I‘IeCKI/If/'I CMBICJI OIIPCACIIMTEIIA

YMeHHne onepupoBaTh MNOHATHIAMU: PpalHOHAIbHBIE, HPPALHOHAIbHBIC,
IOoKa3aTesbHbIe, CTENEHHbIE, JOrapupMUUecKre, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSAMM: TOXJIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPABHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHU, HEPABEHCTB M CHUCTEM; YMEHHME penlaTb YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMBl C IOMOIIBIO pPaA3IMYHBIX IPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, UX CHCTEMBI Ul PELICHUS MaTEMaTHYECKHUX

3aj7a4 ¥ 3a/1a4 U3 Pa3UYHBIX 00JacTel HAyKU U peabHON KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (QYHKOHS, YETHOCTH (YHKIINH,
NEPUOJIMYHOCT (DYHKIMM, OTPAHUYEHHOCTh (YHKIMHM, MOHOTOHHOCTb
GyHKIMHU, SKCTpeMyM (yHKIUHM, HauOojblliee M HAaMMEHBIIEE 3HAYCHUS
(GYHKIUM Ha TPOMEXYTKEe, HETpepbIBHAS (YHKIMS, aCUMOTOTHI rpaduka
GbyHKIMHU, TepBas U BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUECKUI U
¢u3nveckuii CMBICT TPOU3BOAHOHM, TEepBOOOpa3Has, ONpeAeIEHHbIN
MHTErpai; yMEHHME HaxXOAWTh ACHUMITOThI Tpaduka (QyHKUUH; yMEHHE
BBIUUCIATh  NPOM3BOJIHBIE  CYMMBI, IPOM3BEJIEHHUS, YacTHOIO U
KOMIO3ULUN (YHKIMHA, HAaXOAWUTh ypaBHEHHE KacaTelbHOM K rpaduky
(GYyHKIMU; yMEHHME HAaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO I HCCIEIOBaHUS (QYHKIMMH,
HaxXOJAWTh HauOOJbIIME W HAaUMEHbIINE 3HAUYEHUS (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJIb30BAaHMEM amiapara MaTeMaTHYeCKOTo
aHalu3a; MPUMEHATh MPOU3BOAHYIO Ui HAXOXKJICHHsS HAaWIy4dIlIero
pelieHrss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMHYECKHX M

(bU3HYeCcKUX 3a/1adax; HAXOJIUTh IUIOMAAN U 00BEMBI (PUTYp C TOMOIIBIO




HHTCrpaga; MNpUBOAUTL HNPHUMEPLI MATCMATHUYCCKOIO MOACITIUPOBAHUA C

NOMOILBIO AU epeHIInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMH, oOpaTHas QyHKIUS,
KOMIO3UIMS (QYHKIMM, JuHeWHas GyHKOUS, KBaJpaTU4Has (QyHKUUSA,
panMoHanmbHass (QYHKLUS, CTeNeHHass (QYHKLIUSA, TPUTOHOMETpUYECKHE
¢byHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, MOKa3aTelbHas |
norapupmuueckas (QyHKIMH; yMEHUE CTPOUTh TpapUKH H3YUEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHuss  rpadukoB  (GYyHKUHMH,
UCIOJb30BaTh TPa(UKKU Ul U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, NpHU
pelIeHNH 33734y U3 JAPYrHMX Yy4eOHBIX NpeIMETOB M 3a/lad U3 peabHOU
KHU3HH, BBIpAXKaTh (OPMyJIaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBA M Tpauku (QyHKIMHA Ui pellieHus ypaBHEHUH,
HEpaBEHCTB M 3aJad C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

MJIOCKOCTH MHOECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHHne pemath TEKCTOBBIE 3a7aud pPa3HBIX TUIMOB (B TOM 4YHCIE Ha
MPOLICHTHI, JOJU M YacTH, HA JABUKEHUE, padOTy, CTOMMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 33Ja4d U3 00JIACTH YNpaBICHUS JUYHBIMH M CEMEHHBIMU
(uHAHCAMM); COCTaBJISITh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CHUCTEMBbl IO YCJIOBHIO 3aJaud, HCCIIEJOBAaTh IOJYYEHHOE pELIEHUE U
OLICHMBATh MPaBAOINOJ00HOCTh pPE3YyJIbTATOB; YMEHUE MOJEIUPOBAThH
peanbHbIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPAaBEHCTBA M UX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEA0BATh
MOCTPOCHHBIE ~ MOJIEIM €  WCIOJB30BAHUEM  ammapaTra  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apuMeTHYecKoe, MeauaHa,
HauOoJblllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIEPCUs, CTAaHIAPTHOE
OTKJIOHEHHME YHUCJIOBOIO0 Ha0Opa; YMEHHE HW3BJICKaTh, MHTEPIPETUPOBATH
uH(OpMalIKIO, MPEICTaBICHHYIO0 B TaOJMIaX, HA AMAarpaMMax, rpapukax,
OTpaXKAIOIIyI0 CBOMCTBA peajbHBbIX MPOLIECCOB U SBJICHUM; MPEACTABISTH
uHbOpMallMI0O € TOMOUIbI0 TabMUIl MW JUarpaMM; HCCIelI0BaTh
CTaTHUCTUYECKUE JaHHBIC, B TOM YHUCJIE C MPUMEHEHHEM TIpadUudecKux
METOJIOB U 3JICKTPOHHBIX CPEJICTB; IPaPUIECKH UCCIEA0BATh COBMECTHBIC

Ha6J'IIO,I[eHI/I$I C IMIOMOLIbIO JUarpaMm pacCCuBaHUA U JIMHEeMHOMN perpeccuun

YMeHue onepupoBaTh IOHATUAMM: CIYyYaWHBIA OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHUS; YMEHHE BBIYUCIATH

BCPOATHOCTL C€ HCIIOJIL30BAHHCM rpa(bnqecm/lx MCTOJOB, IIPHUMCHITH




(GopMyJBl CIOXKEHUS W YMHOXKEHHUS BEPOSTHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHynnu, komOuHaTOpHBIE (QaKTHl U (OPMYIIBI,
OLICHHMBATh BEPOSTHOCTU pEalbHBIX COOBITHI; yMEHHE OINEpPUpPOBATh
NOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPEIEIICHHE BEPOSATHOCTEH,
MaTEeMaTHUYeCKOe OXHJaHUE, JUCHEPCHUs U CTaHJApTHOE OTKJIOHEHUE
CllyuallHOM  BEJNWYMHBL, (YHKLUUU pacHpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTEIbHOIO U HOPMAJIBHOTO paclpee/ieHuil; yMEHUe
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpeleeHul Ui pelleHus 3a/ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBIIMX YMCEN, METOJbl BEIOOPOUHBIX
UCCIIEIOBaHUM; YMEHUE NPUBOIAUTH IPUMEPHI NPOSBICHUS 3aKOHA
OONBIIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COUYETAHUE, NEPECTAHOBKA, YUCIIO COYETaHUM,
YUCIO  NEepecTaHoBOK; OumHOM  HploTOHA;  yMeHHMe  NPUMEHATh
KOMOMHATOpHbIE (aKThl U PACCYXKICHUS Ul pEIleHUs 3aay; OLIEHUBAThH
BEPOATHOCTH PEAJbHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTHPOBATDH HOHy‘lGHHLIfI pe3yiibTaTt

YMeHHe omnepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YA, IJIOCKUN YIroJl, IBYIPaHHbIN
yroJ, TPEXTPaHHBIM Yroj, CKPEeIUBAIOIIUECS NPSAMbIE, MAPALIEIbHOCTD U
NCPpNCHAUKYIISIDHOCTD TIPAMBIX U HJIOCKOCTGfI, yYroja MeExAay IMpsIMbIMH,
Yrol MeXAy INpsAMOM M IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMBIMH,
pacCTOsIHUE MEXKJy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh NPU PEIIECHUN
3aJjauy U3yuyeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IOMOIIBI0 TE€OMETPUYECKMX IIOHATUH M BEIWYMH, pEelaTh

CBA3aHHBIC C HUMU MPAKTUYCCKUC 3aJa91UN
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBl, 00BEM (GUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHMK, CEYEHHE MHOTOTPAHHHKA,
Ky0, mapaienenurnes, OpuU3Ma, NHUpaMuia, (uUrypa M IOBEPXHOCTb
BpallleHus1, IWIMHIAP, KOHYC, mmap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTH THPAaMUAbI, NPU3MBI, KOHYyCa, LWIMHApA, O0BEM KyoOa,
NPSAMOYTOJBHOTO TapauleienuIiea, NUPaMUAbI, MPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAHUIO, CEUEHHE I1apa, IUIOCKOCTb,

Kacaromasacs cq)epm, HUWINMHAPA, KOHYCA, YMCHHE CTPOUTH CCYCHHC




MHOTOTpaHHHUKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpHl U MOBEPXHOCTHU
BpAIlIEHUs, UX CEYECHHs, B TOM YHUCIIE C TIOMOILUBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
(dbopMyIIMpOBaTh ONpeAeNeHUs U3y4yaeMbIX (PUTyp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OmpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccudukanuio Quryp 1o
pPa3NUYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOJUMBIC JIOTIOJIHUTEIIBHBIC

MTOCTPOCHUS
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YMmeHue onepupoBaTh MOHSATUSAMM: JBUKEHHE B  IPOCTPAHCTBE,
napajuieJbHbII MEepEeHOC, CUMMETPHsS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMO0OMS, TMOJ00HbIE (UTYPBI, YMEHHUE
pacmo3HaBaTh paBHbIE U MOJOOHBIE (UTYPBL, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BAaTh T€OMETPUUECKUE OTHOIICHUS MPU
pelIeHnr 3aJla4y; HaXOJWUTh T'e€OMETPUUYECKHE BETUYMHBI (JJIMHA, YTOJ,
wIomaab, 00bEM) IpU PEIeHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peaHBHOfI KN3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCIMYHUHBI
(nmuHA, YTroOJ, TIIOIMIAah, OOBEM, IUIOIIAAL TOBEPXHOCTH), HUCHOJIB3YS
HU3YYCHHBIC (1)OpMy.III>I U MCTOAbI, B TOM YHCJIC. ILIOINAJb ITOBECPXHOCTHU
MUpaMubl, MPU3MBI, KOHYCa, LWIMHIpA, IJoans cdepsl; o0bEM Kyoa,
MMpAMOYTOJIBHOI'O  Mapauiejiciurcaa, IMupaMuabl, IIPU3MbI, OUJIWHAPA,

KOHYCa, II1apa; yMEHHE HAXOUTh OTHOIIIEHUE 00BEMOB TTOTI00HBIX (hHUTyp

12

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAUHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa HA YHWCIO, Pa3oKEHHE BEKTOpa Mo Oasmucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENEHUE, YTON MEXIY
BEKTOPAMH, YMECHHE HCIIOIH30BaTh BEKTOPHBIH M KOOPJMHATHBIA METO]]

AJI1 peIICHUA T'COMETPHUICCKUX 3a/1a1 U 3aJia4 APYTUX y‘le6HBIX npeaMCETOB
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YMeHue BbIOMpATh MOIXOANINNA METO JIJIS PEIICHUS 3a1a9u; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUW TMPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB M SIBJIICHWM;,; YMEHHE paclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEMaTHKU B MUCKYCCTBE, YMEHHUE MPUBOJUTH IPUMEPHl MATEMATUYECKUX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

1 Yucna v BBIYUCICHUS
1.1 Hatypanbsble u nensie uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YNCEN
12 Pammonaneubie  unciia. OOBIKHOBEHHBIE U JIECATUYHBIE APOOHM, TIPOLIEHTHI,
' OecKOHEeUHbIE EPUOHUECKUE TpodU
13 Apudmernueckuil KOpeHb HaTypasibHOM creneHu. JleiicTBus ¢ apudmMeTndecKuMu
' KOPHSIMM HaTypajabHON CTENEHU
L4 Crenens ¢ nensiM nokasaresneM. CTENeHb ¢ pallMOHAIBHBIM IT0Ka3areneM. CBOMCTBa
' CTETIEHU
L5 CuHyc, KOCMHYC M TaHITE€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YMCIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnunble U HaTypaibHbIE JOraprUPMbI
JlefictBuTenbHbIe uKcla. ApudMeTHUecKHe Omepanuu C  JACHCTBUTEIbHBIMHU
1.7 yruciaamu. [IpuOnmxEHHble BRIYUCICHUS, TPaBUia OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYUCIECHUN
1.8 [Ipeobpa3oBaHue BbIpaXKEHHH
1.9 KomiuiekcHsle uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Llenbie u 1pOOHO-paAIIIOHANIEHBIE YPAaBHEHUS
2.2 HppanuonanpHple ypaBHEHUS
23 TpuroHomeTpudecKkue ypaBHEHUs
24 [TokazarenbHble U JIOrapu(PpMUUECKHE YpaBHEHUS
2.5 Lenble 1 1poOHO-pallMOHAIBHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [TokazaTenbHbIC U JOTapUMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpudeckre HepaBEeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 VYpaBHEHMs], HEPABEHCTBA U CUCTEMBI C TApaMETPaMU
2.11 Matpuna cucTeMsl JINHENHBIX ypaBHEHUH. OIpeneauTeb MaTpULbI




@OyHKImMH U rpaduku

OyHKIMA, cnocoObl 3amanus ¢GyHkuuu. ['padux QyHkiuu. BzaumHO oOpaTHBIC

31 ¢ynkuuu. YétHeie 1 Heu€THBIC QyHKIMU. [leproamueckue GpyHKIHHI
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHuM QyHkumu. Hynmum ¢yHkuum.
39 [IpoMexyTKH  3HAaKOMOCTOSHCTBA. [IpoMeXyTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl 1 MUHUMYMBI (yHKiuu. HawmbGonbliee M HauMeHblee 3HAUYEHUE
(GYHKIIMU HAa IPOMEXYTKE
13 Crenennass ¢GyHKUMUS C HATypaJibHBIM M IEJbIM TokaszareneM. EE cBoiicTBa u
' rpa¢uk. CBolicTBa U rpaMK KOpHs 71-0 CTENeHU
34 Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U Tpa(UKH
3.5 [TokazarenbHas u morapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduku
16 Toukm paspeiBa. Acumntotel rpadukoB (yskmuii. CoiicTBa  (QyHKIHH,
' HEIPEPBIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS M1OCIIEA0BATEIbHOCTEH
3.8 Apudmerrnueckas u reomeTpudeckas nporpeccur. @opmyiia ClI0XXKHBIX MPOLIEHTOB
4 Hauana maTemMaTuueckoro aHanusa
4.1 [TpousBonHas GpyHkuun. [Ipon3BoaHbIe 31EeMEHTAPHBIX (GYHKLIUH
[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHHIO (YHKUHMH HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxoxaeHue HauOOJbIIEro U HAUMEHbBIEro 3HaYeHUs (YHKLUUU Ha
OTpe3Ke
4.3 [TepBoobOpaznas. Muterpan
5 MHokecTBa U JIOTHKA
5.1 MHoecTBO, oniepaluy HaJl MHOKecTBaMu. J{narpamMmel Ditsiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB M cTaTncTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [Ipsimble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena u MOBEPXHOCTH BpaICHHUSI




7.5

KoopauHats! 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

* Maremaruka. ['eometpust; 10 kiacc. yrinyonenHoe ooyuenue Mepsmsik AT,
Homwuposckuii [I.A., [TonskoB B.M.; nox penakuuen [Tononsckoro B.E.
OO6111€CTBO € OrpaHUYEHHOW OTBETCTBEHHOCTHIO M3AaTenbekuil IIeHTp
«BEHTAHA-T'PA®y»; AkninonepHoe obmectBo «M3aaTenscTBo «IIpocBenienne
» Maremaruka. ['eometpus; 11 knacc. yriyonennoe ooydenne Mepamsak A.T.,
Homuposckuii [I.A., [TomsikoB B.M.; nox penakuuen [Tononsckoro B.E.
OO0111€CTBO € OrpaHUYEHHOW OTBETCTBEHHOCTHIO M3AaTeNbCKuil LIEHTP

«BEHTAHA-I'PA®y»; AkunonepHoe obiectBo «M3natenscTBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIbBI U151 YAUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

Caiit PEIIIY EI'D
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