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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
MOHATUSMWY», PEICBAHTHBIMH T€OMETPUU HAa YIUIYOJIEHHOM ypOBHE OOyYEHHS B
10—-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKATEeIbHBIM JIMHUSIM Y4eOHOTO 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
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MpPorpaMmbI Bcero KonTpobHbI Hpaxriyeckue oOpa3oBaTejibHbIEC
e padoTsI padoThI pecypeni
1 BBenenue B ctepeomeTpuio 23 1
5 B3aumHOe pacnonoxeHue NpsiMbIX B 6 |
IIPOCTPAHCTBE
3 [TapanienbHOCTh MPSIMBIX U MJIOCKOCTEHN B 2
IIPOCTPAHCTBE
4 HepHeH[[I/IIEYHSIpHOCTL HPSIMBIX U ’5
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl ¥ pacCcTOsHUSA 16 1
MHororpaHHuKu 7 1
BexkTops! B mpocTpaHcTBE 12
2 HOBTOPeHHe, 000011IeHNe U CHCTeMaTH3alus 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 102 6 0




11 KIIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
Ne i/ fﬁ:ﬁ;:tf;::me Pasieion Hem Beero KoHTpoabHbI IIpakTnueckue f)l:;:zl:::)(::ab::;bnme
e padoThbI padoThI pecypeni
1 AHanuTudeckas TeOMETpHs 15 1
) [ToBTOpEHME, O606HIGHI:IC u 15 |
cucTeMaTu3alus 3HaHUM
O0bEéM MHOrOrpaHHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaayu moBEpXHOCTH U 0O0BEMBI 9 |
KpPYTJIbIX TEJ
6 JIBMKEeHUS 5 1
. [ToBTOpEHuE, O606HIGHI:IC u 17 )
cHUCTEeMaTH3aIlus 3HAHUH
OBUIEE KOJIMYECTBO YACOB 110 [TPOT'PAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckn
e padoThl

Jlara
U3y4YeHHs

JeKTpOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

OcHOBHBIE TIpaBUIIA
M300paKCHHS HA PUCYHKE
IUIOCKOCTH, MapayliebHbIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo0.rt/FOIMGVRWHE

[ToHsITHS cCTEpEeOMETPHH: TOYKA,
npsiMasi, MI0CKOCTb,
npocTpaHcTBo. OCHOBHBIE
MpaBujIa U300paKeHUs Ha
PHUCYHKE TIOCKOCTH,
MapajuIeIbHBIX MPSMBIX
(OTpE3KOB), cepeIMHBI OTPE3Ka

https://m.edsoo.ru/SECB310PZ

[TonsTHA: nepecekarommecs
IUIOCKOCTH, NTEPECEKAIONINECS
psiMasi U IJI0CKOCTB;
IIOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

[TonsTHA: nepecekaromuecs
IUIOCKOCTH, ITEPECEKAIOITUECS
psiMasi U IJI0CKOCTB;
IOJIyIIPOCTPAHCTBO

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

MHororpaHHuku, H300paxxeHne
IIPOCTEUIINX IPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F



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

(buryp, HECYIIECTBYOIINX
00BEKTOB

MHororpaHHuKH, H300pakeHue
MIPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HECYIIECTBYIOIINX
00BEKTOB

https://m.edso00.ru/S8UACES2Y

AKCHOMBI CTEPEOMETPUH U
MIEPBBIE CJIEJCTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N

AXCHOMEI CTCPCOMCTPHHU U
MEPBLIC CIICACTBUA U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPCOMETPHH U
TIEPBBIC CIICICTBHS U3 HUX.
Crioco0sl 3a1aHus TPSAMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHMs PSMBIX U
IUIOCKOCTEH

https://m.edsoo.ru/AQXIXEDYR

10

N300pakeHune ceueHuit
UpaMu/ibl, KyOa U MpU3MBbI,
KOTOpBIE ITPOXOAT YEPE3 UX
pEbpa. N3obpaxkenue
IepeceyeHus MOoIyYEHHBIX
mockocreil. Packpammsanue
IIOCTPOEHHBIX CEYEHUI Pa3HBIMU
L[BETaMU

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

11

N3o0pakeHne ceueHuit
MUPAMUJIBL, KyOa U TPU3MBIL,
KOTOpbIE TPOXOJST YEPE3 UX
pEbpa. N3obpaxkenue
MepeCceYeHus 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. PackpammBanne
MOCTPOCHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

12

N3oOpakenue ceueHuii
MUPaMUJIbL, KyOa U IPU3MBIL,
KOTOpPBIE IPOXOIAT Yepes3 ux
pé6pa. Uzobpaxkenune
nepeceyeHus MoayYeHHBIX
IJI0CKOCTeM. PackpammBanue
MOCTPOCHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

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

13

N3o0pakenue ceueHuia
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE IPOXOIAT Yepes3 ux
pé6pa. UzobpaxkeHue
nepeceyeHus MoIyYeHHBIX
IJI0CKOCTe. PackpammBanne
MOCTPOCHHBIX CEYEHUN Pa3HBIMU
[[BETaMU

https://m.edsoo.rt/EKWHLAWS84

14

Merton cnenoB 1uisi HOCTPOCHUS
CEUYECHUN

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

15

Merton ci1e0B AT HOCTPOSHUS
ceueHuil. CBoiicTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N

16

Meron cienoB Aiis MOCTPOEHUS
cedeHuii. CBoiiCTBa nepecevyeHnit
MPSIMBIX U IJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoeHue ceueHuii 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 BHIHOCHBIX
YepTeXKEN 1 3alUCh 11aroB
MOCTPOCHHUS

18

[Toctpoenue ceueHuii B
nipamuie, Kyoe 1mo Tpém TouKkam
Ha péopax. Co3ganne BBIHOCHBIX
YepTEekKEN U 3aIUCh 11aroB
MIOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[Toctpoenue ceueHui B
nupamuie, Kyoe 1mno TpéM TouKkam
Ha pEopax. Co3manue BBIHOCHBIX
YEpTEKEN 1 3aIUCh 11aroB
MTOCTPOCHUS

https://m.edsoo.ru/JIAQINZCX

20

[Toctpoenue ceueHuii B
nupamu/ie, Kyoe rmno TpéM TouKkam
Ha péopax. Co3nanue BEIHOCHBIX
YEPTEKEN U 3aIUCh 11aroB
MMOCTPOCHUS

https://m.edsoo.ru/XJEZARSTO

21

IToBTOpEHME IIIAHUMETPUU:
Teopema 0 IPONOPLUHOHAIBHBIX
otpeskax. [logoOue
TPEYroJIbHUKOB

https://m.edsoo.ru/L3FYZL9LR

22

IloBTOpEHME MIIAHUMETPUU:
Teopema Menenas. Pacuersl B
CEUEHUSX HAa BBIHOCHBIX
yeprexax. Mcropus pazsurus
IUTAHUMETPHUH U CTEPEOMETPUN

https://m.edsoo.ru/TP9F3DVV1

23

KonrpomnbHas 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.
CkpenuBaroyecs npsiMble.
[Ipu3HaKy CKpenMBarOIIMXCS
npsMbIx. [TapaniensHbie npsMbie
B IIPOCTPAHCTBE

https://m.edsoo.rw/TYO9QBHKY

25

Teopema o CylieCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOi
napajieIbHON JaHHOW MPSAMOM,
MPOXOJIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKaIleh Ha
JaHHOU npsaAMoil. Jlemma o
NepeceyeHNH MapaiebHbIX
MPSIMBIX TIOCKOCTHIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapaninenbHOCTb TpeX MPSIMBIX.
Teopema o TpE€X mapanneabHbIX
npsMbIX. Teopema o
CKPEILMBAIOIINXCS IPSMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannenpHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA

napajjiCJIbHOT'O IMTPOCKTUPOBAHMA.

N3o0pakenue pa3Heix Guryp B
napasieIbHON TPOCKIINHU

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

28

[HenTpansHas npoekuus. Yroi ¢
COHAITPaBJICHHBIMH CTOPOHAMH.
Yroa Mexay npsMbIMU

https://m.edsoo.ru/Z5FPA6SHI

29

3amaun Ha TOKA3aTEILCTBO U
HCCIIEN0BAHNE, CBA3aHHEIE C
paCHOJIO)KeHI/IeM 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

MPOCTPAHCTBE

30

[TonsTHA: MapauIeIbHOCTh
MPSMON U MIIOCKOCTH B
npoctpanctse. [Ipu3Hak
MapaJUIEIbHOCTH NPSAMOU U
wiockocTH. CBolicTBa
MapaJuIeIbHOCTH NMPSAMOU U
IUIOCKOCTH

https://m.edsoo.ru/N18CUO003L

31

['eomeTpuyeckue 3a1aun Ha
BBIYHMCIICHHE U JI0KA3aTENIbCTBO,
CBSA3aHHBIE C [1APAJUICIBHOCTHIO
MIPSIMBIX U IIJIOCKOCTEN B
MIPOCTPAHCTBE

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

32

[ToctpoeHue ceueHus,
MPOXOJIAIIETO YePE3 JaHHYIO
MPSIMYIO Ha YEPTEkKE U
MapajuiebHOTO APYTrOr MPSMOI.
Pacuér oTHOIIEHMIT

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

33

[TapannensHas npoekuus,
MIPUMEHEHUE ISl TOCTPOCHUS
ceueHuil Kkyoa u
napauienenuneaa. Ceoncraa
napajuieJienumnesa u mpu3Msl

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

34

ITapamienpHbIe INIOCKOCTH.
IIpu3Haky napasuieabHOCTH ABYX
IIJIOCKOCTEN

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

35

TeopeMa 0 MapaJUICIIbHOCTHU U
CANHCTBCHHOCTH IINIOCKOCTH,
HpOXOI[ﬂIJ.IGfI qgCcpe3 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

MPUHAJICHKALLYIO TAaHHON
IUIOCKOCTH U CJIEACTBUS U3 HEE

36

CaoiicTBa napasmieabHbIX
TUTOCKOCTEH: O MapayuIeTbHOCTH
NPSMBIX TIEPECCUCHHS TTPU
MepecedeHNn IBYX
napajuiebHBIX TIOCKOCTEH
TpeTbeit

https://m.edso0.ru/3KIKV3ROG

37

CaoiicTBa napamieabHbIX
IUIOCKOCTEH: 00 oTpe3Kax
MapajuIeNIbHBIX MPSIMBIX,
3aKIIFOYEHHBIX MEXIY
napajuieIbHBIMU TUIOCKOCTSIMHE; O
IepECEYECHUH NPSIMOU C ABYMS
HapajuieNIbHbIMU TIOCKOCTSIMU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTOpenwue: Teopema [Tudaropa
Ha TUIOCKOCTH

https://m.edsoo0.ru/9VIJZIWC6J

39

IloBTOpEHME: TPUTOHOMETPUS
IIPSAIMOYTOJIBHOT'O TPEYTOJIbHUKA

https://m.edsoo.ru/Z6FNNNTS5D

40

CaoiicTBa Ky0a 1
IPSMOYTOJIBHOTO
napaienenumneaa

https://m.edsoo.ru/HYNIQ785Q

41

Brruncnenme IMH OTPE3KOB B
KyOe U MpsIMOYTOJIbHOM
napasuieNienune e

https://m.edsoo.ru/FZBZVPOEC

42

[TeprieHAMKYISAPHOCTH MPSAMOMN 1
miockoctu. [Ipu3nak
NEPIEeHIUKYJISIPHOCTH IPSIMON 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

IIJIOCKOCTH

43

[lepneHUKyIPHOCTD NPAMOK U
mockocTH. [Ipru3nak
MEPIEHIUKYIISIPHOCTH IPSMOHN U
IUIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

Teopema 0 CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH MPSIMOH,
MIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHAUKYISIPHON K INIOCKOCTH

https://m.edsoo.ru/WF3MTS4E5

45

Ilnockoctu n
MEePHEHANKYJISIPHBIC UM TIPSIMbIE
B MHOT'OTpaHHUKAX

https://m.edsoo.ru/OKTGKHNSI

46

IInockoctu n
MEePHEHANKYIISIPHBIE UM TIPSIMbIE
B MHOTOTpaHHUKAX

https://m.edsoo.ru/S1VOAWIW3

47

[leprnienauKyIsip ¥ HAKJIOHHAS.
[TocTpoenue nepneHIuKysipa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/KIP91.4ZCX

48

[lepnienauKysip ¥ HAKJIOHHASI.
[TocTpoenue neprneHuKysipa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/2IITUD45PR

49

Teopema o Tpéx
NepreHuKyspax (mpsmas u
oOpatHas)

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx
NepIeHuKyIsgpax (npsmast 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

VYron Mexay CKpelrBaromuMUCs
MPSIMBIMU

https://m.edsoo.ru/K4EHQ3E9E

52

ITouck neprneHauKyIspHBIX
MIPSIMBIX € ITOMOIIBIO
MEPIEHIUKYISIPHBIX TUIOCKOCTEN

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

53

OpToroHanbHOE MPOEKTUPOBAHUE

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUJIBHOM MHPaMHIbI
C IIOMOIIBIO OPTOrOHAJILHOU
IIPOEKLIUN

https://m.edsoo.ru/F5ZMOA1AE

55

IToctpoeHue ceuenuii kyoa,
MPU3MBI, IPABUIBHON MUPaMU/IbI
C MIOMOILIBIO OPTOTOHAJIBHON
IIPOEKLIAN

https://m.edsoo.ru/T5S0FUDOQOJ

56

CuMMeTpust B IPOCTPAHCTBE
OTHOCHUTENHHO MJIOCKOCTH.
[TnockocTu cummeTpuii B
MHOTOTpaHHHUKAaX

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak neprneHuKyJISpHOCTH
MPSAMON U TJIOCKOCTH Kak
CIIEJICTBUE CUMMETPUU

https://m.edsoo.ru/L9E703U3V

58

[IpaBuUIBEHBIE MHOTOTPAHHUKH.
Pacuét paccTosiHuii OT TOUKH 10
IUIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBuIBEHBIE 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

MEPIEeHIUKYIISIPbl: CHMMETPHS,
C/ABHT TOYKH MO MapaijiesIbHOM
MPpAMO

61

CaBur no HemnapauenabHON
IIPSAMOM, U3MEHEHHE PACCTOSTHUI

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

62

Konrponbnas pabdora "B3anmuoe
PACIIOJIOKCHHUEC IPAMBIX U
IJIOCKOCTEH B mpocTpaHcTBe"

https://m.edsoo.ru/JWSUZNNS8J

63

IloBTOpEHME: Yyron Mexay
IIPSIMBIMU Ha INIOCKOCTH,
TPUTOHOMETPHSI B IPOU3BOJILHOM
TpPEYroJbHUKE, TEOpEMA
KOCHHYCOB

https://m.edsoo.ru/SK9RHWDFQ

64

IToBTOpEHME: Yyron Mexay
CKPEUIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

FGOMeTpI/I‘IeCKI/Ie MCTOABI
BBIUUCIICHUA YIJIa MCKIY
MMpAMBIMH B MHOTOTpaHHHUKAX

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

66

JByrpanusbiii yroia. CBOMCTBO
JUHEHHBIX YTJIOB IBYTPaHHOTO
yria

https://m.edsoo.ru/SH4CYFABO

67

[TeprieHIUKYISIPHBIC TTIOCKOCTH.
CBoiicTBa B3aMHO
MIEPIICHIUKYIJISIPHBIX TUIOCKOCTEH

https://m.edsoo.ru/F1IHM69NVD

68

[Ipu3Hak nepneHauKyJISpHOCTH
IJIOCKOCTEM; TEOpeEMa O NMPSAMOK
MEePECEUCHUS JBYX MIIOCKOCTEN

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

NEPIEeHIUKYISIPHBIX TPEThei
TIOCKOCTH

69

IIpssMoyTonbHBIN
napajuiesenumnes; Kyo;
MU3MEPEHMS], CBOMCTBA
MIPSAIMOYTOJIBHOTO
napajuiesenumnena

https://m.edsoo.ru/K99DBNDAW

70

Teopema o 1MaroHanu
MPSIMOYTOJILHOT'O
napajuieJienumnesia u clieICTBUE
n3 HeE

https://m.edsoo.ru/E3T10AD6I

71

CrepeomeTpuueckue u
MPUKJIAAHBIC 3ala4U, CBA3aHHBIC
CO B3aUMHBIM PACTIOI0KEHUEM
MMPAMBIX U MITOCKOCTU

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

72

IToBTOpEHME: CKpEIMBAIOLIUEC
IIpsIMBIE, MTAPAJUICIIbHbBIE
IIJIOCKOCTH B CTAHAAPTHBIX
MHOT'OIPAaHHHUKAX

https://m.edsoo.ru/TL947D6WK

73

ITapa napajienbHbIX IUIOCKOCTEN
Ha CKPELMBAIOIIUXCS IPSMBIX,
paccTOsSIHUE MEKITY
CKPEILMBAIOIUMUCS TPSIMBIMU B
IIPOCTBIX CUTyaLUsIX

https://m.edsoo.ru/YFWZTQREN

74

PaccrosiHue oT TOUKH 70
IJIOCKOCTH, PACCTOSAHUC OT
HpﬂMOfI J0 IINTIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brruucnenue paccTossHUN 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

CKPEILMBAIOIUMUCS IPSIMbBIMU C
MOMOMUIBIO TIEPIIEHINKYIIPHON
TJIOCKOCTH

76

TpéxrpanHslii yroj, HEpaBeHCTBA
JUIS TPEXTPAHHBIX YTJIOB.
Teopema ITudaropa, Teopemsr
KOCHUHYCOB ¥ CHHYCOB ]ISl
TPEXTPAHHOTO YTJiia

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

77

DeMeHTHI chepruyecKoit
T€OMETPHH: T€OIe3HUECKHE
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
AJIEMEHTHI"

https://m.edsoo.ru/VC3UOAK3B

80

[Tupamuaa. Buasl nupamu.
[IpaBunbHas nupamuaa

https://m.edsoo.ru/J3R0247E0

81

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

https://m.edsoo.ru/JNDHOOSEQ

82

[IpssMo#t napayenenunen,
MIPSAMOYTOJIBHBIN
napajuiesnenumnes, Kyo

https://m.edso0.ru/L88O3LZGS

&3

Brlnykiible MHOTOTpaHHUKH.
Teopema Ditniepa

https://m.edsoo.ru/B4TOMDU1D

84

Brinykiible MHOTOTPaHHUKH.
Teopema Jinepa. [IpaBuibHbIE U
10JIyTIPaBUJIbHBIE

https://m.eds00.ru/QOMX9GAIS



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
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MHOTI'OI'paHHUKH

Konrponsnas padora

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

ITonsgaTue BeKTOpa HA IJIIOCKOC

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

87 CymMma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XT 8

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

89 [IpaBusno mapamienenurnena 1 https://m.edso00.ru/XS6ANTLA2

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

91 TpEX BEKTOPOB, HE JIeXKAILUX B 1 https://m.eds00.ru/U760IDCTG
OJTHOM MJIOCKOCTH

92 CkansipHoe pou3BEECHUE 1 https://m.edsoo.ru/JZ46 VNC71
Brruncnenue yriia Mex

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

94 p A 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpAMH
IIpocreimme 3agauu ¢

95 p A 1 https:/m.edso0.ru/JCWURNGO1
BEKTOpAMH
IIpocTreimue 3amaun ¢

96 p a 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
IIpocTeiimme 3aga9u ¢

97 P a 1 https://m.edsoo.ru/P3WSWZZSY
BEKTOpaMH
O0001IeHEe ¥ cUCTEMaTH3aIMA

98 Hj 1 1 https:/m.edsoo.ru/ECRMXSNM3
3HAHUHI
O000111eHIE U CUCTEMATH3AIINS

99 1 https:/m.edsoo.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 Hrorosast koHTpobHas paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 WroroBas koHTpoJibHAs paboTa 1 https://m.edsoo.ru/X3ZG8A6SO
O6o0uienne u cucTemMaTusa

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

3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102



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

11 KIIACC

KoaunuecTBo yacoB

Ne Hara JJIeKTPOHHBbIE HU(PpoBbHIE
Tema ypoka Konrpoasbnbie | IlpakTuueckn
n/n Bceero u3ydeHus | oOpa3oBaTeJIbHbIE pecypchl
padoThI e padoThbl

[ToBTOpEHME TEMBI

1 "KoopauHatsl BeKTOpa Ha 1 https://m.edsoo.ru/ WERSDSI4U
IJIOCKOCTH M B TPOCTPAHCTBE"
[ToBTOpenue Temsl "CkansgpHoe

2 P " P 1 https://m.eds00.ru/M6JO60NJ7
MIPOU3BEICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Briuncienue yria Mexmay 1 https://m.edsoo.ru/55KY41LVG
BEKTOPAaMH B ITpoCTpaHcTBE"
[ToBTOpEeHMEe TeMsbl "YpaBHEHNE

4 IPSIMOM, IPOXOASIILEN Yepes3 ABe 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
VYpaBHEHUE MIOCKOCTH,

5 HOpMaJlb, yPaBHEHHE TIIIOCKOCTH 1 https://m.edsoo.r/VYIHSTERW
B OTpPE3KaAX
YpaBHEHUE ILUIOCKOCTH,

6 HOpMaJib, YpaBHEHHE TJIOCKOCTH 1 https://m.edsoo.ru/541910WGX
B OTpE3KaAX

7 BektopHoe nmpousBeaeHue 1 https://m.edsoo.r/NTYOG2APM
JInHeHbIe HEpaBEHCTBA,

8 . P 1 https://m.eds00.ru/54EQ7JQ8E
JUHEHHOE MPOrpaMMHUPOBAHUE
JIuHeiliHbple HEpaBEHCTBA,

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

JIMHEMHOE nporpaMMupOBaHHuC



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 METO/IbI
pacuéra yriia Mexay NpsSMbIMU B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/KHJ20M3PV

11

AHanutnyeckue METOAbI
pacyéra yria Mexay
MJIOCKOCTSIMU B
MHOI'OI'paHHHUKaXxX

https://m.edsoo.ru/DDXUUAIAS

12

dopmyiia pacCTOSIHUSA OT TOUKHU
JI0 IJIOCKOCTU B KOOPAMHATAX

https://m.edsoo0.ru/SG451UUG1

13

HaxoxneHue paccTosiHUM OT
TOYKH JI0 MJIOCKOCTH B KyOe

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

14

Haxoxnenue paccTosHui OT
TOYKH JI0 IIJIOCKOCTH B
MIPAaBWJIBHOM NIUpaMuie

https://m.edsoo.ru/UZ15UU37F

15

KonTtponbhas pabota
"AHanuTuyeckas reomeTpus"

https://m.edsoo.ru/SNGI1GHFM

16

CeueHus MHOT'OI'paHHUKOB:
CTaHJAPTHBIC MHOTOT'PaAaHHHUKHN

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

17

CeueHus MHOT'OIrPpaHHUKOB!
METOJ CJIICI0B

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

18

CeueHnst MHOIOIPaHHUKOB:
CTaH/apTHbIE INIOCKOCTH,
NepeceyeHMs! PSAMBIX U
IJIOCKOCTEN

https://m.edsoo0.ru/CUP7TCPXQ

19

HapaJ'IJICJ'ILHBIC IIpAMbIC U
IJIOCKOCTHU: MapaJlJICJIbHBIC
CCUCHUA

https://m.edsoo.ru/MM69MKRDP

20

[TapannensHble 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 OTHOILICHHI

21

[TapamienpHble psMbIE U
IUIOCKOCTH: YIJIbI MEXIY
CKpCIIUMBAIOINMHUCA ITPAMBIMU

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

22

IlepneHAuKyIISIpHBIE IPSIMBIE U
IUIOCKOCTH: CTAHIAPTHBIE Mapbl
NEPIEHANKYJSIPHBIX IUNIOCKOCTEN
U IIPSIMBIX, CHMMETPUU
MHOTOI'DAaHHHUKOB

https://m.edsoo.ru/YQUVT6VZX

23

[IepnieHauKyIsIpHBIC IPSAMBIE U
IJIOCKOCTH: TEOpPEMA O TPEX
NEPIEHANKYIISIPax

https://m.edsoo.ru/HQIN20ZJP

24

[TepnieniuKyIApHBIE IPSMBIE U
IUIOCKOCTH: BBIYMCIICHUS JJIUH B
MHOTOI'paHHHKaX

https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJIbHUKOB, (POPMYJIBI
JUTS TJIOMIAICH, COOOpaKCHHS
moao0ous

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpEHME: TIIOMIAAN
MHOTOYTOJBHUKOB, (DOPMYJIIBI
JUTSL TUTOIIA/IeH, COOOpakeHUs
mogoous

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

27

[ToBTOpEHME: MIOIAAN
MHOTOYTOJBHUKOB, (DOPMYJIIBI
JUTSL TUTOIIA/IeH, COOOpaKeHUs
mogoous

https://m.edsoo.ru/HWHVFNLOO

28

IImomanu ceueHuit

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

MHOTOTPAaHHHKOB: TUTOIA !
MOBEPXHOCTEH, pa3pe3anus Ha
YacTH, COOOPaKEHUS MTO00US

29

ITmomtaay ceuenuit
MHOTOTPAaHHHUKOB: TUTOIIA TN
MOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOPaKEHUS MO00Us

https://m.edsoo.ru/SH4ELYI9N6

30

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

https://m.edsoo0.ru/SSUWIWWV1

31

00béM Tena. O0beM
[PSAMOYTOJIBHOTO
napaJiesienunesa

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

32

3anmaun 06 yABOCHUU Ky0a, 0
KBaJIpaType Ky0a; O TpPUCEKINH
yria

https://m.edsoo.ru/VK2J2TXEF

33

CTepCOMeTpI/I‘IeCKI/Ie 3aJa4u,
CBsI3aHHBIE C 00BEMOM
MpAMOYT'OJIBHOT'O
MnapajiejicnmIicia

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

34

[Ipuknagabie 3a1a91, CBSI3aHHbBIE
C BBIYHCJIEHHEM 00BEMA
MPSIMOYTOJIBHOTO
napajuiesenuneaa

https://m.edsoo.ru/OSHTIOT1G

35

O0BEM MPSAMON TPU3MBI

https://m.edsoo.ru/SAILOYHYJ

36

CrepeomeTpuuecKue 3a1auu,
CBSI3aHHBIE C BHIYMCIICHUEM
00BEMOB MPSAMOI 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 3a1a49u, CBSI3aHHBIC
¢ 00BEMOM TIPSIMOM MPU3MBI

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

38

Brruucnenue o0bEMOB TeN €
TIOMOIIIBIO OIIPEAEITIEHHOTO
uHTerpaia. O6bEM HaKJIOHHOM
NPU3MBI

https://m.edso00.ru/ON585060H

39

Brruucnenue o0bEMOB TeN €
TIOMOIIIBIO OTIIPEAEIIEHHOTO
uHTerpana. O0bEM nmupaMuabt

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

40

dopmyna 00bEMa MUPaMUIBL.
OTtHoleHNe 00HEMOB TUPAMHU]T C
00LIMM yIJIOM

https://m.edsoo.ru/AL3PODC9E

41

dopmyia 00bEMa MUPaMHIBL.
OTtHo1eHne 06bEeMOB MUPAMUJ C
OOIIMM YTJIOM

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

42

CTepeOMeTpI/I‘IeCKI/IC 3aJa4du,
CBsI3aHHBIE C 00BEMaAMU
HaKJOHHOM IIPHU3MBbI

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

43

CrepeoMeTpuUeCcKHe 3a1a4u,
CBSI3aHHBIE C 00BEMaMU
MUPAMHU/IBI

https://m.edso00.ru/SF480DTS6

44

[IpuknagHele 3a1a4u 110 TEME
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM HAKJIOHHON TPU3MBbI

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

45

[IpukitagHele 3aga4m 110 TEME
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM MUPAMU/IBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Ipumenenne 00 bEMOB.

https://m.eds00.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

KonTponbras padota "O0béM
MHOTOrpaHHHKA"

https://m.edsoo.ru/XNWZSSJ7P

48

[unmuHapryeckas MOBEPXHOCTD,
00pa3yroue HUINHIPUIECKOM
IIOBEPXHOCTH

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

49

Humuuap. Ipssmon xpyrosou
uunuaap. Inomans
IIOBEPXHOCTU LIUIUHAPA

https://m.edsoo.ru/MAVW4KY55

50

KoHunueckas moBepxXHOCTb,
o0pa3yrolre KOHHIeCKOH
nosepxHocTu. Konyc

https://m.edsoo.ru/PVRE7HQ6Y

51

CedeHue KOHyca MIOCKOCTHIO,
napasuieIbHOM MII0CKOCTH
OCHOBaHUS

https://m.edsoo.ru/EOVSHALSL

52

VY ceu€HHBI KOHYC.
N306paxeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

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

53

[Tnomanp 60KOBOM OBEPXHOCTU
Y TIOJIHOM TIOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKB9E4NE

54

[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOJIHOM IIOBEPXHOCTH KOHYCa

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

55

CrepeomeTpuuecKkue 3aJauu Ha
JI0KA3aTeJIbCTBO U BBIYMCIIEHUE,
IIOCTPOEHUEM CEUECHUH
LMJIMH]IpA, KOHyCca

https://m.edsoo.ru/QZVHSEXL9

56

CrepeomMeTpruyeCKHEe 3a/1a4d 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

JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOEHUEM CEUCHUH
WIMHIpPA, KOHYyCa

57

[Ipuknaaneie 3a1a4u, CBI3aHHBIE
C UWJIMHIIPOM

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

58

[IpuknaaHeie 3a1a4u, CBSI3aHHBIE
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 chepsl u mapa c
mockocThio. Kacanue mapa u
cdepsl IIOCKOCThIO. 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 1 mapa

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

64

CrepeomeTpuuecKkue 3aa4u Ha
J0Ka3aTCjIbCTBO U BHIYHCIICHUC,
CBsI3aHHBIE CO CEPOi U Mapom,
MIOCTPOEHUEM UX CEUCHHI
IJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpuuecKkue 3aauu Ha
JI0KA3aTeNIbCTBO U BBIYMCIIEHUE,
CBsI3aHHBIE CO CEepoit U mapom,
IIOCTPOEHUEM 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, CBJA3aHHBIC
co cdepoii U mapom

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

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUSA B
OKPY>KHOCTH, CTaHAapTHbIE
o100us

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

68

Pazauunsie KOMGI/IHaI_[I/II/I TCI
BpalCHUsA U MHOT'OT'PpaHHUKOB

https://m.edsoo.ru/LE7933LXX

69

3amaun o TeMme "Tena u
MOBEPXHOCTHU BpaiieHus"

https://m.edsoo.ru/PHHLCG54E

70

3amaun o TeMme "Tena u
MMOBEPXHOCTHU BpalieHus"

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

71

Kontponbhas padota "Tena u
MOBEPXHOCTH BpalieHus"

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

72

O0béMm umuHIpa. Teopema 06
00BbEME MPSMOT0o LHUITUHIPA

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

73

Brruucnenue 00bEMOB TeI C
MOMOIIIBIO ONPEeNEeTEHHOTO
uHTerpana. O6bEM KoHyca

https://m.edsoo0.ru/ACTOMFMVF

74

[Lnomaan 6OKOBOM M HOJTHOMI
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeoMeTprieCcKHe 3a1a4u,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB IMITMH/Ipa, KOHYCa

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

76

[IpuknagHele 3a1a4u 110 TEME
"O0BEMBI U IJIOLIAAN
noBepxHoctel Ten"

https://m.edso00.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 MapoBOTO
cekropa. Teopema 00 00bEMeE
mapa. [Tmomane chepsr.
CrepeomeTpHyecKHe 3a1a4H,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB 11apa, MapoBOTO
CErMEHTA U IMAapOBOr0 CEKTOPA

https://m.edsoo.ru/VV60ONBVZX

78

[TpuKkaHbIC 3a]1a49H 110 TEME
"O0BEMBI TEN", CBI3aHHEIE C
00BEMOM M1apa U TIIOMIA B0
cepbl. COOTHOLICHUS MEKTY
IUTOIIAIIMU TTOBEPXHOCTEH M
00BEMaMU ITOTOOHBIX TENT

https://m.edsoo.rv/EZH9GRUEJ

79

[TogoOHBIE TENa B MPOCTPAHCTBE.

N3menenue o0néMa mmpu
nogpoouun. CrepeoMeTpuIecKre
3aJ1auM, CBS3aHHBIC C
BbIUHCIICHHEM 00BEMOB TEN U
MJI0IIa/Iel 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. JIBuxeHus u
paBeHCcTBO Quryp. Obuiue
CBOICTBa JBHKCHUH

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

82

Bunsl nBmkennii:
napaJuIeIbHBIN IIEPEHOC,
LIEHTpaJbHasi CHMMETpUSI,

https://m.edsoo0.ru/ZSUA7TINTX



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,
MOBOPOT BOKPYT MPSIMOM

&3

[IpeoOpazoBanus mogoowus.
[Tpsimast u chepa Ditnepa

https://m.edsoo.ru/A1PU2WOAX

84

I'eomeTpuueckue 3a1aun Ha
MMPUMCHCHUEC NBUXKCHU

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 kiaccos,
CUCTeMAaTH3alHsI 3HAHHIHA:
"ITapamienbHOCTb MPSMBIX U
IJIOCKOCTEH B MpocTpaHcTBe"

https://m.edsoo.ru/IHVB2NZH9

87

O6o6maromee moropenue 11
MOHSITUN U METOJIOB Kypca
reomerpuu 10-11 kiaccos,
CUCTeMAaTH3alMsI 3HAHHIA:
"Bekropsl B mpocTpaHcTBe"

https://m.edsoo.ru/AQEFPERJO

88

O6o06maromee moBTopenue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10-11 kiaccos,
CUCTeMaTH3allusl 3HAaHHHA:
"BekTopsl B mpocTpaHcTBe"

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

89

O6o06matomee moBTopenue 11
MOHATHI U METOJ0B Kypca
reometrpun 10-11 kmaccos,
CHCTEMAaTH3allMs 3HAHMI:

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
MOHATHI U METOJ0B Kypca
reometpun 10—11 ximaccos,
cHUCTeMaTU3alus 3HaHHI:
"O06beM MHOTOrpaHHUKa"

https://m.edsoo.ru/AJX4CDP5I

91

Ob6o6maromee mosTopenue 11
MOHATHI U METOJ0B Kypca
reometpun 10—11 kimaccos,
crucTeMaTu3alus 3HaHH:
"[Tnmomanu MOBEPXHOCTU U
00BEMBI KPYTJIbIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

Ob6o6maromee mosropenue 11
MOHATHI U METOJOB Kypca
reometpun 10—11 kinaccos,
CcHUCTeMaTU3alus 3HaHUI:
"Ilnomany MOBEpXHOCTU U
00BEMBI KPYTJIBIX TET"

https://m.edso0.ru/JG1DJ50NK

93

HToroBast KOHTpOJIbHAs paboTa

https://m.eds00.ru/GXZMP89GD

94

Hrorosas KOHTPOJIbHAA pa60Ta

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

95

[ToBTOpEeHME, 0000IICHUE 1
CHCTEMAaTHU3alMs 3HAHWI

https://m.edsoo.ru/UI26CB4XL

96

Hcropust pa3Butus
CTEpEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTHUU COBPEMEHHBIX

HWHXXCHCPHBIX U KOMIIBIOTCPHBIX

TEXHOJIOTUH

https://m.edsoo.rut/IESALO6BS

97

Hcropust pa3Butus

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



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

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

98

Hcropust pa3BuTus
CTEpEOMETPUHU KaK HAyKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTMH

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

99

Hcropust pa3BuTus
CTEPEOMETPUH KaK HAYKU U €€
pOJIb B pa3BUTHUN COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUN

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

100

Hcropust pa3Butus
CTEpEOMETPUH KaK HAYKU U €€
pOJIb B pa3BUTHUN COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Hcropust pa3Butus
CTEPEOMETPUN KAK HAYKHU U €€
pOJIb B pa3BUTHUN COBPEMEHHBIX
MH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

https://m.edsoo.ru/RK4XSFWNR

102

Hcropust pa3Butus
CTEPEOMETPUN KAK HAYKU U €€
POJIb B pa3BUTUHU COBPEMEHHBIX
WHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUH

https://m.eds00.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 I1O0
I[TPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KIIACC
Kog .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHUS] OCHOBHOI
NpoBePsSIeMOro N
00pa3oBaTeIbHON MPOrpaMMbI CpeIHero o01ero 00pa3oBanus
pe3yJbTarTa
7 I'eomerpus
7.1 OrnepupoBaTh MOHATHIAMU: TOUKA, MPSMast, IITOCKOCTh
75 [TprMEHSTh aKCHOMBI CTEPEOMETPHUU W CIEACTBHS W3 HHUX IPH PEIICHUU
' reOMETPUYECKUX 3a/1a9
73 OnepupoBarh TOHIATHSIMH: MapPaJUICILHOCTh W MEPIEHIAUKYISIPHOCTH
' HPSMbBIX U IIOCKOCTEH
74 KnaccudunupoBaTs B3aUMHOE PACIMOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
’ POCTPAHCTBE
OnepupoBaTh MOHATHUSAMH: JBYTPAaHHBIM yToJ, TPAaHU JABYTPAHHOTO YIIa,
7.5 pebpo ABYTrpaHHOTO YIJIa, JIMHEHHBIM yroyl ABYTPAHHOTO YIJIa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHSATHUSAMH: MHOTOTPAHHHWK, BBIMYKJIBIH W HEBBITYKIBINA
' MHOTOT'PaHHHK, JIEMEHTHl MHOTOTPaHHHKA, TIPABWIIBHBIA MHOTOTPAHHHUK
77 Pacrio3HaBaTh OCHOBHBIC BHIBI MHOTOIPAaHHUKOB (IMpaMmua, IPHU3Ma,
' MPSIMOYTOJIBHBIN TTapaJiieenunes, Kyo)
KnaccupumupoBat  MHOTOIpDAaHHUKH,  BBIOMpass ~ OCHOBAaHUS  JUIS
7.8 KJIaCCU(UKAIUU (BBITYKJIbIC W HEBBIMYKIbIE MHOTOTPAHHUKH, TIPABHIILHBIC
MHOTOTPAHHHKH, MPSMBIC U HAKJIOHHBIC TPU3MBI, TTaPAJUTCIICITUTIC/IH )
7.9 OnepupoBath MOHATHAME: CEKYIIas TNIOCKOCTh, CEYCHNE MHOTOTPAHHUKOB
710 OOBSCHATH MPUHITUIBI TOCTPOCHHSI CEUEHUH MHOTOTPAaHHUKOB, UCTIOJIB3YS
) METOJI CIIEIOB
CTpouTh CcEUYeHHUs MHOTOIPAaHHUKOB METOJOM CJIC/IOB, BBIMOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTY:
BHJI CBEPXY, COOKY, CHU3Y
Pemath 3aaun Ha HaXOXKJACHHE NEOMETPUYCCKHX BEIMYMH TIO0 0Opasiam
WIM QIrOpUTMaM, NPHUMEHSS HW3BECTHBIC aHAJIMTHYECKUE METOABI IpHU
7.12 pELICHNH  CTAaHAAPTHBIX MaTEMAaTHYECKUX 3aJad HAa  BBIYUCIICHUE
PACCTOSIHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JI0 MPSIMOU, OT TOYKHIO
IJIOCKOCTH, MKy CKPEIIUBAIOITUMUCS MPSIMBIMHU
Pematp 3amaun Ha HAXOXKICHUE TCOMETPUUYCCKUX BEIIMYUH IO 0Opas3Iam
7.13

WKW aJiIrOpuTMaM, IPHUMCEHAA H3BECTHBIC AQHAIIUTHYCCKHUE MCETOAbI IIPpH
PECIICHHUMU CTAHAAPTHBIX MAaTCMATHYCCKUX 3aaa4 Ha BBIYMCICHUC VYIJIOB




MEXJy CKPELIUBAIOIIUMUCS NPSAMBIMH, MEXIY MNpsIMOW U IUIOCKOCTHIO,
MEXy TIIOCKOCTSMH, ABYTPAaHHBIX yTJIOB

Boeraucnate 00bEMBI M TIIOMIAA TTOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma,

7.14 NUpaMUuJa) € TMPUMEHEHUEM (QOpPMYJl, BBIYMCIATH COOTHOLICHHUS MEXIY
IUIOIIAIIMU TOBEPXHOCTEH, 00bEMaMU 0I0OHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHATUSMU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TUNIOCKOCTh CHMMETPUH (PUTYPBI
W3BnekaTh, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH MHOOPMAIHIO O
7.16 IOPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTrypax, TpEeACTaBICHHYIO Ha
4epTeKax U pUCyHKax
[TpumenaTy reomerpuueckue (GaxkThl Ui PEHICHUS CTEPEOMETPUUYECKUX
7.17 3a/a4, MPEANONaraloliuX HECKOJbKO IIIaroB pEeIIeHUs, €CIH YCIOBHS
NpUMEHEHHUs 3a1aHbl B IBHOU hopme
718 [IpumenaTy mpocTeiiine MporpaMMHBIE CpPEICTBAa M AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHUX 3a]1a4
719 [TpuBoauTH HpHUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U
' YKU3HU, paclio3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTHKE: aHAJIW3UpPOBATh peajbHbIE
CUTyalluu U MPUMEHITh U3YyUCHHbIE TIOHATHUS B MPOLECCE MTOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIHPOBAHHON MPOOJIEMBI, MOJICIUPOBATh PEaIbHbIC
7.20 CUTyallud Ha $3bIKE T'€OMETPHUH, MCCIIEIOBAaTh ITOCTPOCHHBIE MOJAEIN C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHSATUI U TEOpeM, almapara ajareopsl,
pemiatb  MpakTUYECKHUE  3aJauyd,  CBA3aHHbIE C  HAXOXJACHHUEM
FeOMETPUUECKUX BEJIMYUH
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero o01ero odpa3oBaHus
pe3yJbTarTa
6 ['eomeTpus
OnepupoBaTh MOHATHSIMM: LWIMHIPHUYECKAs MOBEPXHOCTh, 0Opasyrolue
6.1 HWINHAPUYECKOW TOBEPXHOCTH, LWIMHAP, KOHHYECKAas ITOBEPXHOCTb,
o0pa3yronire KOHH4eCKol MOBEPXHOCTH, KOHYC, cepruyecKkasi HOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (IIIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI MOTYYSHHS TEJ BPALCHUS
6.4 KnaccuduimpoBaTs B3auMHOE pacioiosKeHUue cepbl U MI0CKOCTH
6.5 OnepupoBaTh MOHATUSAMU: IAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BICOTA

CerMEHTa, IIAPOBOW CIJIOW, OCHOBAHWE IAPOBOTO CJIOS, BBICOTA IIAPOBOTO




CJI081, IIIAPOBOM CEKTOP

Beruucnste 00BEMBI M IUIOMIAAM TOBEPXHOCTEW TEJI  BpAIlCHUS,

6.6 FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMyJT
OnepupoBaTh TMOHSATHSIMU: MHOTOTPAHHUK, BIHMCAaHHBIE B cdepy
6.7 OTIMCaHHBIN O0KOJO cdepbl, cdepa, BIUCAaHHAS B MHOTOIPAaHHHUK WJIHM TEIO
BpaLICHUS
6.8 BbIuncnaTh COOTHOIIEHUST MEXTy IJIOLIAIMH ITOBEPXHOCTEH U 00bEMaMU
. MOJOGHBIX TEI
6.9 N300paxkaTh u3ydaeMmble (GUIYypsl OT PYKM U C NPUMEHEHHEM IpPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIONTHATE  (BBIHOCHBIC) TUIOCKHE YEpPTEXKHM U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUTYp: BHUI CBEPXY, COOKY, CHH3Y; CTPOUTH CEUYCHHS Tel
BpALICHUS
W3BnekaTh, WHTEPHPETHPOBATH M MPEOOpPa3oBBIBaTH HHMOPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, IMpeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[IpumensTe reomerpuyeckue (aKThl Ui PEUICHUS CTEPEOMETPUUYECKHUX
6.12 3a/a4, NPEANOJaralolliuX HECKOJBKO IIaroB pEIIEHUs, €CIH YCIOBHS
NpUMEHEHUs 337aHbl B IBHOH (hopme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE
BbInonHATE AEHCTBUS CIIOKEHHMsSI BEKTOPOB, BBIYUTAHUS BEKTOPOB M
6.14 YMHOXKEHUSI BEKTOpa Ha 4YHCJIO, OOBSCHITH, KAKUMHU CBOHCTBAMU OHH
o0JaaroT
6.15 [IpuMeHsATh MpaBUIIO MapaJlIeIenuIeaa Ipyu CI0KEHUH BEKTOPOB
OnepupoBaTh TOHATHSAMHU: JIEKaPTOBBl KOOPAHMHATHI B IPOCTPAHCTBE,
6.16 BEKTOP, MOJYJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yo
' MEXJly BEKTOpaMH, CKaJSIPHOE MPOU3BEIEHUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMIUTIaHapHbIE BEKTOPbI
Haxomute cymMMy BEKTOpPOB M INpOM3BEIAECHHME BEKTOpPA HA YHUCIO, YIoj
6.17 MEXJly BEKTOpaMH, CKaJIIPHOE IPOU3BENIECHUE, PACKIIAAbIBaTh BEKTOp IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.18 3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CHCTEME KOOPAUHAT
6.19 Pemate nmpocreiiiine reomeTpuueckye 3aj1add Ha MPUMEHEHHE BEKTOPHO-
' KOOPJIMHATHOTO METOa
Pemate 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTHYECKMX OTHOIUEHUH H
6.20 HaXOXKJCHUE T'€OMETPHUECKUX BEJIMYMH IO o0paslaM WM aJropuTMam,
' OpUMEHsIsI  M3BECTHbIE  METOJbl  IPU  PELIEHMH  CTaHJapTHBIX
MaTeMaTHYeCKUX 3aJau
621 [IpumeHATp mpocTeWIINEe NPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
' KOMMYHHKAIIIOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHIX 3a]1a4
6.22 [IpuBoAUTH MpHUMEpHl MAaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOE U




JKHM3HH, PaCIIO3HABATh IMMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

6.23

[IpuMeHATH MOTYYEHHBIE 3HAHWS HA NPAKTHKE: aHAJIU3UPOBATh PEAJIbHbBIC
CUTYyallud U NPUMEHATh U3yYECHHBIC NIOHATHUS B IIPOLIECCE MTOMCKA PELICHUS
MaTeMaTH4ecKu c(HopMyIUpOBAHHON MPOOIEMBI, MOAECIUPOBATH pEAIbHbBIE
CUTyallul Ha $S3bIKE T'€OMETPHUH, MCCIIEIOBAaTh IOCTPOCHHBIE MOJAEIN C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHSATUI U TeopeM, almapara ajareopsl,
pemaTrs  NpPaKTUYECKHWE  3a7a4d,  CBA3AHHBIE C  HAXO0XJACHUEM
reOMETPUYECKUX BEIUYUH




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
7

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

I'eomerpus

7.1

OcHoBHbIE TIOHATHS cTepeoMeTpun. Touka, mpsiMasi, IUIOCKOCTb, HPOCTPAHCTBO.
[TonsTre 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnosioxeHue MpsiMbIX B IPOCTPAHCTBE: MEpeceKaronIrecs, napauieabHble
W CKpemuBaroniuecs mnpsmMbie. [lapamiensHOCT, TPSMBIX W TJIOCKOCTEH B
MIPOCTPAHCTBE: MapajieibHbIE NpsIMble B IMPOCTPAHCTBE, MapalIEIbHOCTh TPEX
NpsIMBIX, TapajuieIbHOCTh TMPSAMOM M IUIOCKOCTH. YTJBIC COHANpaBiICHHBIMU
CTOPOHAaMH, yTOJI MEXIYy MPsSMBIMH B MpocTpaHcTBe. [lapannenbHOCTh MIOCKOCTEH:
napajuleNibHble IUIOCKOCTH, CBOMCTBa MapajuleNbHBIX IUIockocTel. [Ipocreiimue
MIPOCTPAHCTBEHHbIE (GUTYpPHl Ha IJIOCKOCTU: TETpadap, KyO, mapajuienenunen,
MOCTPOCHUE CEUCHUI

7.3

HepHeHHI/IKYHSIpHOCTB HpHMOI\/'I N IUIOCKOCTU: MNEPHNCHAUKYIIAPHBIC IIPSAMBIC B
[IPOCTPAHCTBE, MPSMbIE MapajieibHble U MEPHEHAUKYJISPHbIE K IUIOCKOCTH, MPU3HAK
MEPHNEHANKYISIPHOCTH MPSIMOM M IIOCKOCTH, TEOPEMa O MPSAMOW MEPHEeHIAUKYISIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJl MEX]y MPSMOM U MIIOCKOCTBIO, JBYTPaHHbBIN
YToJ1, JIMHEHHBINA Yyrol AByrpaHHoro yria. [lepneHauKymisp U HaKJIIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM J0 MIIOCKOCTH, MPOEKIHs (GUTyphl Ha
MI0CKOCTh. [lepneHIuKyIsIpHOCTD MIOCKOCTEH: MPU3HAK MEPHEeHIUKYISIPHOCTH ABYX
wiockocTeil. Teopema o TpEx meprneHAnKyIsIpax

7.4

[loHATHE MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIDAaHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipusma: n-yrosnbHas
IpU3Ma, TpaHU U OCHOBAHMs INPHU3MBI, MpsAMas M HAKIOHHAs NIPU3MbI, OOKOBas U
II0JIHAsl IOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsSMOyroibHbIM napaienenunes u
ero cpoiictBa. [lupammpa: n-yronbHas nMpamujia, I'paHd U OCHOBAHUE MHUPAMUIB,
OoKOBasi M TOJHAs MOBEPXHOCTh MHMPAMMJIbl, MPABWIIbHAS M yCEUEHHas IHpaMHJa.
OneMeHTsl Mpu3Mbl U nHUpamMuibl. [IpaBUibHBIE MHOTOTPAaHHUKHU: IOHATHE
NPaBUIBHOTO MHOTOTPaHHUKA, MpaBUIbHAs NpU3Ma M IpaBUIbHAs NUpPaAMUJA,
NpaBUiIbHAs TpEYTrojbHas MUpaMHJia U MPpaBWIbHBINA TeTpasap, Kyo. [IpeacraBnenue o
IIPAaBWJIBHBIX MHOTOIPDAaHHUKAaxX: OKTa’lap, HAOAEKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMHJIBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC. CUMMCTPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
OEeMEHTHI CUMMCTPHU B InmupaMuaax, MnapauiCJICruIc 1ax, IIpaBUJIbHBIX
MHOTI'OI'paHHHUKax

7.6

Berurcnenue 2J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, awaroHamu, yriel Iliomans




OOKOBOI MMOBEPXHOCTH U MOJTHOM MOBEPXHOCTH MPSMOM ITPU3MBI, TUIOIIAIb OCHOBAHUMH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MpU3MBI. [101maas 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU TMPaBWIBHON MUPaMHIbI, TeOpeMa O IUIOIMIAAU YCEUEHHOM MUpPaMUIBI.
[Tonsitue 06 00béMe. OOBEM MUPaAMUIBI, TPU3MBI

7.7

[Tonob6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAIsIMU ITOBEPXHOCTEMH,
00BEMaMU OJOOHBIX TEI

11 KJTACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA

I'eomeTrpus

6.1

[Mununapuyeckas MOBEPXHOCTh, 00pa3yolline IMIMHAPUYECKON MOBEPXHOCTH, OCh
HATUHAPUYECKOW TOBEepXHOCTU. [lunuHap: ocHoBaHMST M OOKOBasi MOBEPXHOCTH,
oOpa3ytomas U 0Ch, TUIONIaIb OOKOBOM U TIOJHOM TTOBEPXHOCTH

6.2

Konuueckasi moBepXHOCTh, 00pa3yIone KOHUIECKOW MOBEPXHOCTH, OCh M BEPIIMHA
KOHMYECKOW MoBepXHOCTH. KOHyC: OCHOBaHWME WM BepIIMHA, OOpasylomas WU OcCh,
IJI0MIa s OOKOBOM W TOJHOW MOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyroliue U
BbICOTA, OCHOBaHU U 6OKOBaH IMOBCPXHOCTDH

6.3

Cdepa u map: nenrp, paguyc, AMaMmeTp, MWIOMAAL TOBEPXHOCTH cdepbl. B3anmHoe
pacnonoxeHue chepsl U IIIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe, IUIonanb

cepsl

6.4

I/I306pa)KeHI/Ie TCJI BpallICHUS Ha IIJIOCKOCTHU. Pa3BépTKa ONUINHAPA U KOHYCa

6.5

KomOuHanmu ten BpanieHus ¥ MHOTOIrpaHHUKOB. MHOTOIpaHHUK, OMHCAHHBIN OKOJIO
cdepsl, cepa, BOUCAaHHAS B MHOTOTPAaHHUK, WM TEJIO BpaLICHU

6.6

[Tonsitue 06 00bEmMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 oOBEME
NPSMOYTOJIBHOTO TapaieNienuea u cieAcTBrs n3 He€. O0bEM IMIMHApa, KOHYCA.
O6bEM m1apa u miowmaab chepsl

6.7

ITono6nbIe Tena B mpocTpancTBe. COOTHOIIEHNS MEXTY IUIOIIAIMU [TOBEPXHOCTEH,
o0BbEMamMM MOAOOHBIX TET

6.8

Ceuenust mwiMHApa (MapajUleIbHO W IEPIEHIUKYJSIPHO OCH), CEYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO M MPOXOAIIEE YEpPe3 BEPILINHY ), CEUEHUS 11apa

6.9

Bektop Ha miockoctd M B mpocTpaHcTBe. (CIIOKEHHWE M BBIYMTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BekTOopa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio nmapajutenenunena. Pemenue 3anad, CBI3aHHBIX C IPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOPaMHU

6.10

[IpsimoyronbHasi cucTteMa KOOpAMHAT B TpocTpaHcTBe. KoopauwHaThl BeKTOpA.
[Ipocreiimue 3agaun B KOOpAMHATAaX. YTod Mexay BekTopamu. CkanspHoe
MpPOU3BEIEHNE BEKTOPOB. BbIuncieHne yriioB MeXIy MNPSIMBIMH M IUIOCKOCTSMHU.
KoopanHaTHO-BEKTOPHBIN METO/ MIPH PEIICHUN T€OMETPUUYECKUX 3a/1a4




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

Kon IIpoBepsiemble TpeOOBaHMSI K NMPEAMETHBIM Pe3yJabTATAM 0CBOEHMSI
NMPOBEPAEMOro OCHOBHO# 00pa3oBaTe/IbHOM NMPOrpaMMbl CpeHero 001ero
TpedoBaHMs oOpa3oBaHus

Bnanenne MeTomamMm JI0Ka3aTENbCTB, aJlrOPUTMAaMHU pEIICHUS 3ajad,
yMeHHe (QOpMYyITUPOBaTH U ONEPUPOBATH TOHATUSAMU: ONpEICIICHNUE,
aKCMOMa, TEeOpeMa, CIEJICTBUE, CBOWCTBO, TPHU3HAK, JI0KA3aTEIbCTBO,
pPaBHOCHIIbHBIC (OPMYJIUPOBKH; TPUMEHSTh MX; YMEHHE (HOPMYIHPOBATH
oOpaTHOE W TPOTHBOIIOJIOXKHOE YTBEPKICHHE, MPUBOJIUTH MPUMEPH H
KOHTPIPUMEPHI, HCIIONB30BaTh METOJ MAaTeMaTWYeCKOH WHIYKIUH,
MMPOBOAUTDL AOKA3aTCIbHBIC PACCYXKICHUA IIPHU PCUHICHUHA 3a1a4, OLICHUBATDH
1 JIOTHUYECKYIO  IPaBUJIBHOCTh  PACCY)KJICHHW; yMEHHE OINEepUpOBATH
MOHSITUSIMA: MHOKECTBO, TOJMHOXKECTBO, OINEpallMd HaJl MHOXECTBAMH,
YMCHUC HUCITOJIB30BATh TeOpeTHKO-MHOH(CCTBeHHBIﬁ armapar JJISL
OIMCAHMS PEaTbHBIX MPOIECCOB U SIBIICHUH W MPH PEIICHUH 337ad, B TOM
qucie U3 IPYyTuX y4eOHBIX MPEIMETOB; YMEHHE ONEepUPOBATh MOHATHIMM:
rpad, cBs3HBINA rpad, IepeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh
Y OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIIONB30BAaTh rpadbl MpU

pelieHuu 3a1a4

YMeHne omnepupoBaTh NOHATHUSMHU: HATypaJlbHOE YHCIIO, IEJN0E€ YHUCIIO,
CTENEHb C LIETBIM II0Ka3aTelIeM, KOPEHb HATypaJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JAEMCTBUTEIbHBIM MOKA3aTEIEM,
jJorapupM UHUCIA, CHUHYC, KOCHHYC M TaHIE€HC MPOU3BOJIBHOIO YHUCIA,
OCTaTOK I0 MOJYJIIO, PalMOHAJIBHOE YMCIO, HPPAlMOHAIBHOE 4YHCIIO,
) MHOXECTBAa HATypaJbHbIX, LEJbIX, PAlHMOHAIBHBIX, JICHCTBUTEIIBHBIX
YHCeNT; YMEHHE MCIIOb30BaTh MPU3HAKU JAETMMOCTH, HAUMEHBIINNA OO
JeNuTeNb W HauMeHbllee o0liee KpaTHOe, alroputM EBknmpa mnpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMM MO3UIHMOHHBIMU CUCTEMaMHU
CUMCJICHMSI; YMEHUE BBINOJIHATH BRIYMCIIEHNE 3HAYEHUI U TpeoOpa3oBaHUs

BBIpOXECHHUI CO CTENeHsSIMU M Jiorapudmamu, mpeoOpa3oBaHus JPOOHO-

pAalMOHAIbHBIX  BBIPDAKCHMM;  YMEHHME  OIEpUPOBATh  IOHSATUSIMH:




II0CJIEI0BATENbHOCTh, apU(MeTHUecKass IPOrpeccus, I€OMETpHUYEcKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIass T€OMETpUYEcKasi IPOrpeccus;
YMEHHE 3a/1aBaTh I10CJIEAOBAaTEILHOCTH, B TOM YHCIE C IIOMOUIBIO
PEKYPPEHTHBIX (hOpMYJI; YMEHUE ONEpUPOBATHh MOHATUAMU: KOMIUICKCHOE
YHCII0, CONPSKEHHBIE KOMIUIEKCHBIE 4YMCIA, MOJYJIb M  apryMEHT
KOMIUIEKCHOIO  4ucia, (opMa  3amuCHM  KOMIUIEKCHBIX — YHMCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanueckas); yMeTb
MPOU3BOJIUTH apuPMeTHYecKrue JeHCTBUS C KOMIUIEKCHBIMH YHCIaMU;
IIPUBOJIUTH IIPUMEPHI MCIIOIb30BaHMSI KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
NOHATUSAMM:  MaTpula 2x2 u  3X3, omnpeaenuTellb  MaTpHILIbI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPEACIINTCIIA

YMeHue onepupoBaTh IMOHATUSMH: palUOHANbHBIE, HppalMOHAIbHbIE,
MoKa3aTeJbHbIe, CTENEHHBIE, JOrapu(pMHUYECKHe, TPUTOHOMETPHUECKUE
YpaBHEHHsI M HEPAaBEHCTBA, HUX CHUCTEMbI, YMEHHE OIEpPUPOBATH
MOHATUAMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMa YpPaBHEHUH U HEPaBEHCTB, pPAaBHOCUJIBHOCTh
YPaBHEHHUI, HEpPaBEHCTB M CHCTEM; YMEHHE pellaTb YypaBHEHUS,
HEpPAaBEHCTBA W CHCTEMbl C IOMOUIbIO PA3IMYHBIX MPUEMOB; pELIATh
yYpaBHEHMs, HEPaBEHCTBA W CHCTEMBbl C [apaMeTpoM; IPUMEHATh
YpaBHEHHsI, HEPABEHCTBA, UX CHUCTEMbI JUIsl PELICHUS MaTEeMaTHYECKHX

3aJ1a4 U 3a]1a4 U3 pa3IMuHbIX 00JacTel HAyKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh MOHATHAMM: (YHKIOMS, YETHOCTh (YHKIHH,
NEPUOJIMYHOCT (DYHKIMHM, OTPAHUYCHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIUH, KCTpeMyM (QYHKIMM, HauOOJIblllee U HaWMEHbIIee 3HAYCHHS
(GYHKIMU Ha NMPOMEXYTKE, HempepbiBHas (QYHKIMS, aCHMOTOTHI rpaduka
byHKIMU, TIepBas U BTOpas MPOW3BOAHAS (DYHKIMH, T€OMETPHUECKUN H
¢u3nyeckuil  CMBICI TNPOU3BOAHOHM, mepBooOpa3Has, ONpeAeIEHHbIH
MHTETpal; YMEHHE HaXOAWTh ACHUMITOTHI Tpaduka (QYyHKIUH; yMEHHE
BBIUUCIIAT  NIPOU3BOJHBIE  CYMMBI, IIPOU3BEJECHMSA, YACTHOTO U
KOMIO3UIMN (YHKIMHA, HAXOAWTh ypaBHEHHME KacaTelbHOW K rpaduky
(GYHKIMM; YMEHUE HAaXOJIUTh NPOU3BOAHBIE 3JEMEHTAPHBIX (YHKIIHI;
YMEHHE HCIOJb30BaTh NPOM3BOJIHYIO Ul HCCIelOoBaHUA (YHKIMH,
HaXOIWUTh HAWOONbIINE W HAWMEHbBIINE 3HA4YEHUS (YHKIHHA; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIIOJBb30BaHMEM ammapara MaTeMaTH4ecKOro
aHaJIM3a; NPUMEHATh [POMU3BOJHYIO JUISI HAXOXACHUS HAWIIY4lIEero

pPEIICHU B MNPHUKJIAAHBIX, B TOM YHUCJIC COIHAJIBHO-3KOHOMHWYCCKUX U




(bU3MYeCKUX 3a/1ayax; HAXOJUTh IUIOMIAAN U 00BEMBI (PUTYpP C TTOMOIIBIO
WHTETpasia; MPUBOJUTH MPUMEPhl MAaTEMaTHYECKOTO MOJEITUPOBAHUS C

MOMOIIBI0 TU(depeHITnATBHBIX YpaBHEHUI

YMeHne onepupoBath NOHATUSAMU: TpapuK YHKIMH, 0OOpaTHas QYHKIIHS,
KOMMO3uLus (pyHKIMM, JuHeHHas QyHKUWSA, KBaJpaTWdHas (QYHKLUS,
panyoHanbHast (QYHKLUS, CTENeHHass (QYHKIUSA, TPUTOHOMETPUYECKHE
GyHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE (QYHKLUH, MOKa3zaTelbHas U
norapupmuueckas (QYyHKIHMH; YMEHUE CTPOUTh TpapUKH H3YYEHHBIX
GyHKIMA,  BBINOJHATH  TpeoOpa3zoBaHus  TrpadukoB  (QYHKIIUH,
UCTOJIb30BaTh TPa(UKH Uil W3yYEHHs MPOLECCOB M 3aBUCHUMOCTEH, MpHU
pelleHnn 3a7ad U3 JIPYruxX y4eOHbBIX MpPeIMETOB U 3a7ad M3 peaibHON
KHM3HM; BbIpaKaTb (OpMyJIaMH 3aBUCHUMOCTH MEXJy BEJIWYMHAMU;
HCTIOJIb30BaTh CBOMCTBA W Tpaduku (yHKIMHA U pelIeHus YpaBHEHUH,
HEpaBEHCTB M 3a/jad C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTU MHOKECTBA PELICHUN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, J0JIM M YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 3a/la4d U3 OOJIACTH YIPABJICHHS JIMUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHMS, YpaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IIO YCJIOBHUIO 3aJaud, HMCCIEIOBATH IIOJIy4EHHOE PELICHUE U
OLIEHUBATh IMPABIONOJAOOHOCTh pPE3YJIbTATOB, YMEHHE MOJEINPOBATH
peaJIbHBIC CUTyallud Ha S3BIKE MATEMAaTHKH; COCTABIIATH BBIPAKCHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4H, UCCIIEI0BATh
MIOCTPOCHHbIE ~ MOJEJIM C  HCIOJb30BAaHUEM  ammaparta  ainreopsl,

MHTEPIPETUPOBATH MOJTYYEHHBIA pe3ybTaT

YMeHue onepupoBaTh MOHATHIAMH: CpelHee apuMeTHuecKoe, MeauaHa,
HauOOoJIbIIIee ¥ HAUMEHBIIICE 3HAUCHUS, pa3Max, AUCIICPCHUs, CTAHIAPTHOE
OTKJIOHEHHE YHCJIOBOr0 HaOOpa; yMEHHE HM3BJICKAaTh, HHTEPIPETUPOBATH
MHOPMaLNIO, IPEACTABICHHYIO B Ta0lIMIaxX, HA AUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEAIbHBIX MPOIECCOB M SIBJICHHIA, NPEICTABIATH
uHpOpMAIIMI0O ¢ TOMOIIBI0 TabMUIl MW JUarpaMM; HCCIEI0BaTh
CTAaTHCTUYCCKUE JaHHBIC, B TOM YHUCJIE C MPUMCHCHHEM TpadUIecKuX
METOJIOB M AJIEKTPOHHBIX CPEACTB; rpapuuecKu UCCIe0BaTh COBMECTHBIE

HaOJII0JIEHUS C IIOMOILBIO JUarpaMM pacCceMBaHUs U JIMHEHHON perpeccun

YMeHne onepupoBaTh IOHATHAMM: CIy4YaWHBIA OIBIT W CIy4alHOe

CO6BITI/IG, BCPOATHOCTD cnyqaﬁHoro CO6LITI/I${; YMCHHUC BBIYHCIIATH




BEPOSATHOCTb C MCIOJb30BAaHUEM TIpaPUUECKUX METOIO0B; INPUMEHATh
(bopMyJBl CIOXKEHUS W YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyJy IOJIHOM
BEpOATHOCTH, GopMyny bepHyminu, komOuHaTOpHbIE (AKTHI U (HOPMYJIBI;
OLIEHMBATh BEPOSITHOCTU pPEATbHBIX COOBITHH; YMEHHME OIEepUpOBaTh
MOHATUSMM:  CiIy4ailHass BEIMYMHA, paCHpElesIeHHE BEpOSTHOCTEH,
MaTeMaTHYeCKOE OXKUJAaHUE, AUCIEpCUs M CTaHAAPTHOE OTKIOHEHUE
CllyyallHOH  BENUYMHBI, (YHKLUMU paACHpEAeiCHUs M  IUJIOTHOCTH
PaBHOMEPHOI0, TIOKA3aTEJIbHOTO U HOPMAJIBHOI'O PacIpe/lesIeHUi; yMEeHne
HCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX PACIpPEIEICHUN Ul PEIICHUs 3a/ad4;
3HAKOMCTBO C MOHSTHSMH: 3aKOH OOJIBLIMX YHUCEN, METO/bl BHIOOPOUYHBIX
UCCIIEIOBAaHUM; yMEHUE MPUBOJUTH IPUMEPHl TMPOSBICHHUS 3aKOHA
OoNbIIMX 4YHCET B MPHUPOIHBIX W OOLIECTBEHHBIX SBJICHUSX; YMEHHE
OIIEPUPOBATh NMOHATUSAMH: COUYETAHUE, IEPECTAaHOBKA, YUCIIO COUYETAHUM,
YHUCIO  NEepecTaHoBoK;, OumHOM  HplOTOHA;  yMeHHEe  NPHUMEHATh
KOMOMHATOpHbIE (DAaKThl U PACCYXACHUS JJIsl PEIICHUs 3a/ay; OLCHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITUI; COCTaBIATh BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh IMOHSATHUSMH: TOYKa, MpsAMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4, BETUYMHA YIJIa, IIOCKUHA YroJl, ABYTPaHHbIN
yroj, TpEXTpaHHBIA YIroJl, CKPEUIUMBAIOIINECS TPsIMbIC, MapauIeIbHOCTh U
NEePIEeHIUKYISIPHOCTh NPSIMBIX W IUIOCKOCTEH, Yrojl MEXIY HIpsIMbIMHU,
yroa MeXay NpsSMOMl M IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSIMH,
paccTostHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXKIY NPSIMBIMH,
paccTosiHue MEeXAY IIOCKOCTSMHU; YMEHHUE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 u3ydeHHbIe (DAKTHI U TEOPEMBI IUIAHUMETPUHU; YMEHHE OIEHUBATH
pa3Mepbl OOBEKTOB OKpY)KAIOIIET0 MHpa; CTPOUTH MaTeMaTUYecKue
MOJEJIM C TOMOILIBIO T€OMETPUYECKUX TOHATUM W BEIWYUH, pelIaTh

CBA3aHHBIC C HUMHU NIPAKTUYCCKUEC 3aJa9u
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YMeHue onepupoBaTh MOHATUAMH: IUIOMAAb (UTYPBHI, 00BEM (QUTYPHI,
MHOTOTPaHHHK, MPaBUIbHBIA MHOTOTPAHHHUK, CEYEHHE MHOTOTPAaHHUKA,
KyO, Mapajuielienumes, pu3Ma, NupaMuaa, (urypa M TOBEPXHOCTH
BpallleHus, [WIKHIP, KOHYyc, map, cdepa, miomans chepsl, UIOmab
MOBEPXHOCTH THPAMHUIbI, MPHU3MBI, KOHyca, LWIWHApA, 00BEM KyoOa,
NPSIMOYTOJIBHOTO TapaUIeIeTuIeia, THUPAMHUIbI, TPHU3MBI, [WIHHIPA,
KOHyca, mapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHs] KOHYyCa W I[WIMHIPA,

napajiiCJbHbBIC OCH HWJIW OCHOBAHWIO, CCYCHHUEC 1Iapa, IIJIOCKOCTD,




Kacamomascs cdeppl, IINHIPA, KOHYCa; yMEHHE CTPOUTh CEUCHHE
MHOT'OIpaHHHMKA, U300pa)kKaTh MHOTOI'PAaHHHMKH, (UTYpbl U TOBEPXHOCTH
BpAIIEHHS, UX CEUCHHsI, B TOM YHCJIE C MIOMOMIBIO IEKTPOHHBIX CPEJICTB;
yMEHHE NPHUMEHSTh CBOWCTBA T'€OMETPHUECKHX (UTYp, CaAMOCTOSTEIHHO
(bopMyIHpOBaTH ONpeAeNeHH N3ydyaeMbIX (HUTyp, BBIIBUTATh TUTIOTE3BI O
CBOMCTBaX M NpPU3HAKaX T'€OMETPUYECKHX (HUryp, OOOCHOBHIBATH WIIU
OlpoBepraTb MUX; YMEHHE NPOBOIUTH Kiaccupukanuio ¢uryp 1o
pPa3NMYHBIM TIPU3HAKaM, BBIIOIHATh HEOOXOJMMBIE JIOTIOHUTEIEHBIC

MIOCTPOEHUS
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YMeHue omepupoBaTh MOHATHSAMM: JIBKEHHE B  HPOCTPAHCTBE,
napajuieNIbHBIA TIEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOa00UsS, TOAOO0HBIE GUTYPBI; YMEHHUE
pacro3HaBaTh paBHbIE W IMOJOOHBIE (GUTYpHl, B TOM YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIb30BATh T€OMETPUICCKIE OTHOIICHUS TIPH
pELICHUH 3aJay; HaXOJUTh TI'C€OMETPUYECKUE BEIMYHMHBI (JUIMHA, YTOJ,
IoImaab, 00BEM) TIPU PEIICHUH 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB H
U3 peajbHOM KM3HM; YMEHHME BBIUUCIATH T'€OMETPHUUECKUE BEINUYMHBI
(mmHa, yroiy, IUIOMIAJh, OOBEM, IUIOUIA/b TOBEPXHOCTH), HCHOJB3YS
U3ydeHHbIE (OPMYJIBI M METONbI, B TOM YHCIIE: IUIOMIAAb MOBEPXHOCTH
NUpaMHIbl, TPU3MBL, KOHYCa, IMJIMHApA, IUomaas chepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO — MapajUIeNieNuIe/ia, MHPAMUABL, TPHU3MBI, [WIXHIPA,

KOHYCa, lapa; YMCHHUEC HAXOAUTb OTHOLICHUC 00BEMOB HO,Z[O6HLIX (I)I/Il“yp
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YMmenue ONCprUpOBaTh MHOHATUAMU: MPAMOYTOJIbHAA CHUCTCMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHEI TOYKH, KOOpPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPONU3BCACHUC BCKTOpAa Ha YHCIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IPOU3BCACHUEC, BCKTOPHOC NPOU3SBCACHHUEC, YIOJd MCKAY
BCKTOpaMH; YMCHHC HCIIOJb30BATb BCKTOpHBIﬁ n KOOp,I[I/IHaTHblﬁ MECTOJ

I pCIICHUA TCOMCTPUYICCKUX 3a/lad U 3aa4 JPYyrux y‘-I€6HBIX npeamMCcToOB
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VYmenue BBI6I/IpaTB HOI[XOI[SIH_II/II\/JI MCETOJ AJId pCHICHUSA 3ada4u, TIOHUMAaHUC
3HAYUMOCTH MATEMATUKH B HU3YYCHHU IPUPOAHBIX H 06H_IGCTBGHHBIX
npoueccoB u HBJIGHHfI; YMCHHUC paclio3HaBaTb IPOSABJICHUC 3aKOHOB
MAaTE€MaTUKN B UCKYCCTBE, YMCHHUEC MMPUBOAUTH NIPUMEPLI MATEMATHUYCCKUX

OTKPBITUN POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 31eMEHT COACPKAHMUS
1 Yucna u BIYUCTICHUS
1.1 Hatypanbuble u uensie yncina. [Ipu3Haku 1e1MMOCTH LETBIX YUCET
12 Pammonanbhple  uncna. OOBIKHOBEHHBIE M JECSATUYHBIE JIpOoOH, TMPOLIEHTHI,
' OecKOHEeUYHbIE IEPUOANYECKHE ApOodH
13 Apudmernueckuii KOpeHb HaTypaJbHOW cTeneHH. JeHcTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJlbHOMN CTETIEHU
L4 Crenens ¢ 1enslM nmokasaresnaeM. CTeneHb ¢ pallioOHaIbHBIM MoKa3areneM. CBoHCTBa
' CTETIEHU
L5 CuHyc, KOCHMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. [lecaTnunbie U HaTypaJIbHBIE JTOTapUPMBbI
JlelicTBUTENbHBIE YHCNA. ApU(PMETHYECKHE OINEepaluud C JeHCTBUTEIbHBIMU
1.7 yycnamu. [IpubnuxEHHbIE BHIYUCICHUS, IPABIIIa OKPYTJICHUS, IPUKHUJIKA U OIICHKA
pe3yJibTaTa BEIYMCIEHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KowmriekcHbie yncna
2 YpaBHEeHUs 1 HEPABEHCTBA
2.1 Lenble 1 1poOHO-pallOHATbHBIE YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHbIe U JOrapuPpMUUECKHE YPAaBHECHHS
2.5 Lenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanmoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JOTapUPMHUYECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckre HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu

2.11

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTpUILIbI




OyHKIUH U TpaPuKH

Oynk1usa, cnocodbl 3amanus ¢yHknuu. ['padux GyHximu. BzanmHO oOpaTHBIC

3 ¢ynkuuu. YétHeie u Heu€THBIC QyHKIMU. [leproanueckue GpyHKIUN
OOnacTe ompeneneHuss M MHOXKECTBO 3HaueHuWM ¢yHkuumu. Hymm ¢yHkumm.
39 [IpoMexyTku  3HAKOMOCTOSHCTBA. [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKILHH.
' MakcumMyMbl U MUHUMYMBI (QyHKUuH. HanOGonbliee ¥ HauMeHbIee 3HAYECHUE
(yHKIIUU Ha IPOMEKYTKE
13 Crenennas ¢GyHKUIMS C HaTypaJibHBIM M II€JIbIM ToKazateneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS -0 CTENEHH
34 Tpuronomerpudeckre GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [TokazarenpHas u norapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
16 Touku paspeiBa. AcuMmnToTel rpadukoB (yskmuii. CBoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUS MTOCIEA0BATEIBLHOCTEH
3.8 ApudmeTrnueckas U reomeTpudeckas nporpeccun. DopMyiia CI0KHBIX POLIEHTOB
4 Havana maTemaruyeckoro anammsa
4.1 [IpousBonnas Gynkuuu. [IpousBoaHble 31eMeHTapHBIX QYHKIUN
[IpuMeHeHne TMPOM3BOAHON K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoJbIIero 1 HAaMMEHbIEro 3HaYeHus (YHKLUUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UuTterpan
5 MHoecTBa U JIOTUKa
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMU. J{narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 durypsl Ha MITIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u MOBepXHOCTH BpaIleHUS




7.5

KoopauHats! 1 BEKTOPHI




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

METOINYECKHUE MATEPUAJIbBI IS YAUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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