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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBaET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JIOTMYECKOE  MblIUIeHUWe,  (GopMHpyeMoe  MNpU  U3YYEHHUHU
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU JO0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITONIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTHU
dbu3nYecKux 3aaad.

Lens ocBoeHus mporpaMMmbl yueOHoro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHUH TEeOMETpUM uepe3 oOecredeHre BO3MOKHOCTH NPUOOpETeHUs W
UCIIONIb30BaHUs Oosnee TiIyOOKMX TEOMETPUYECKUX 3HAHUKW U JIeWCTBUM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpPSIIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCSL:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KAaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IMO3BOJSIOIIMX ONMCHIBATH W H3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMeHMs ~ BJlaJ€Th  OCHOBHBIMH  MOHATHSIMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTH
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IMOCTPOCHHUS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe YMEHHUS BIAJETh METOAAMH JIOKa3aTeNbCTB W AJTOPUTMOB
pELIeHMs, YMEHUSI HUX NPUMEHSTh, MPOBOJUTH JIOKAa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWC WHTEIUICKTYAIBHBIX M  TBOPYECKHUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMEHHS pPACTO3HaBaTh IMPOSIBICHUS TEOMETPUYCCKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TTOJTYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «JIBMYKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHUU  pachlpefensieTcsi He  TOJbKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITUAIBHBIM BOIIPOCAM O0yYaroIIHecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPUYECKHUX MPEICTABICHUN O0Yy4YaIOUIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX ~ 00pa30BaTEbHBIX MpOrpamMM, OOECTHEeUUuTh YIIIYOJIEHHOE
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yuebHOro kypca «l['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBaromuecs mnpsMble. [Ipu3Haku CKpemnBaroIuXxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWICTBa MapajuIeIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IJIOCKOCTH: TETpa’jp, MapajuieNenune,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHAUKYISPHOMI TUIOCKOCTH. OproroHansHOe MIPOEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTenl. Teopema o TpEX NePIEHAUKYIIApaX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCMHYCOB U CHHYCOB JJIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOpPSAMOYIOJBbHBIM — MHapajuleNeNuIe]; HW  €ro  CBOMCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuiabl. [IpaBuibHBIE MHOTOTPAHHUKHW: NpPaBWIbHAsA IpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOW MOBEPXHOCTM W TIOJHOM MOBEPXHOCTH MNPSAMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CHMMETPUM  NPAaBUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXE€HUE BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsAMoyroinbHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuieckas TOBEPXHOCThb, oOOpasyiolue TmoBepxHocTel. Tema BpaiieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaummHoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TIockocTu. Pa3BépTka nunuHApa U KoHyca. Cummerpusi chepbl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmmcanHas B
MWINHAP, OMHCAaHHAs OKojo unuiauHApa. Ilepecedenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYyCa, MIOMaas chepsl u e€ vacTeil.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEHN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPAICHUS: CEUCHUS IIWINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEeKYILIEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOA MNPU PEIICHUH TeOMETPUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajibHasl CUMMETpPHS, 3€pKalbHAas CHUMMETpPHUSA, MOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YUAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO IMOBEACHUSI, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIeSITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/a B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYasg ACTETHUKY MAaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEeMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpecax 3JI0pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHHE TIIOCTYNKOB W OIIEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW MEsTEIbHOCTH, JTaloB €&
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KiaccudUKaIny,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmocod pemeHus y4eOHOM 3amadd  (CpaBHUBATH HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTHBOpEUYHE,  MpoOJIeEMYy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKKe BbIABUTATh
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JlaBaTh IOSICHEHHS IO XOJY PCIICHHS 3a7adH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajaora, oOHApY)KMBATh Pa3IMYUe W CXOJCTBO IMO3UIMHA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIMTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUI ¢ yYETOM HOBOU MH(OpMaALUU.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJSI Tpollecca W pe3ysibTaTa pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSCHITH TPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHIeHUH YYeOHBIX 3ajady, NPUHUMATH IeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (Gopmax paboThl (0OCYyXIeHHS, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHUH 337249 U MTPOBEICHUA MaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATHIMH, CBI3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (Mpu3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHUSIMH, CBSI3aHHBIMH C  CEUCHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
POCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH HM300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMH/Ia), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPHUM, IEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOLUIMMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METO]IbI
IPU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIEKaTh, MPEOOPa30BbIBATh W HMHTEPIPETUPOBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peIHIeHHs MaTeMaTH4ecKu C(HOpMYIHpPOBAaHHOU
npo0JIeMBbl, MOJAEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHbBIE C HAXO0XK/ICHUEM F€OMETPUUYECKUX BEJIUYHH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOM U c(hepuyeckoll MOBEPXHOCTAMH, OOBSACHATH CIIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIEHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJIaccu(UIUPOBATh B3AMMHOE PacoiokeHue c(hephl U IMIIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHUuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy
ONMMCAaHHBIA OKOJIO cepshl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIE) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OMIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUM OT TOYKH 10 IUIOCKOCTH, B
L[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA NP PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuleJIbHOM  NEPEHOCE, ULEHTPAJIbHOM CHMMETPHUHM, 3€PKAJIbHON
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepEe3 BEPUINHY ), CEUEHUS 1I1apa;
UCII0JIB30BaTh METOJbl IOCTPOEHHUSI CEUYEHUW: METOJ CIJIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolliuX HECKOJBKO IIArOB PEIICHUs, €CJIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHUX 3a/1a4;

IIPUMEHATh  TOJIYYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMd Ha S3bIKE T'€OMETPUM, HUCCIIENOBATH IMMOCTPOCHHBIE
MOJIEJIM C HCIOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax pPa3BUTHS TEOMETPHUHM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbBIE)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
1 BBenenue B ctepeomMeTpuio 23 1 https://m.edsoo.ru/NSW8B1M6E
B
2 SAHMHOC PACTOJOIKCHIE HPAMBIX B 6 1 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
n o
3 APAILICHLHOCTS MPAMBIE H HIOCKOCTCEH B 8 https://m.edsoo.ru/U8Z814V3R
MIPOCTPAHCTBE
I1
4 epHeHHmfyMpHOCTB MpAMBIX I 25 https://m.edsoo.ru/L500L9DOR
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 1 https://m.edso0.ru/G614X9S1B
MHororpanHuKu 7 1 https://m.edsoo.ru/K415V4D7F
BekTops! B mpocTpaHcTBE 12 https://m.edsoo.ru/H2P5B1T90
IT 6006
8 OBTOPCEHHE, 0DO meHI:Ie 1 5 2 https://m.edsoo.ru/J7Z9U1K8F
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



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

11 KVIACC

KosnuuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM uexkTpoHHble (U poBLIE)
Ne i/ Kourpoububie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI

1 AHanutuyeckas TeoMeTpHst 15 1 https://m.edso0.ru/J9C7F5W6J
I1

2 OBTOPCHHE, 0606meHI:Ie 1 15 1 https://m.edsoo.ru/R7X1L1N2P
cucreMartusanus 3HaHUUu

3 O0BEM MHOTOTpAaHHUKA 17 1 https://m.eds00.ru/Y9Z0G7Y8Y

4 Tena Bpamenus 24 1 https://m.edsoo.ru/G9A1L2B2Z
I N

5 JIOUIALH TIOBEPXHOCTH 11 00BEMEI 9 1 https://m.edso0.ru/J2X2C6B1R
KPYTIIBIX TEI

6 JIBrokeHUst 5 1 https://m.edsoo.ru/B5G9R2C5E
II 606

7 OBTOPEHHE, 000 IIIGHI:IC 1 17 2 https://m.edsoo.ru/C3B508K3V
cUCTeMaTH3allus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10
- 102 8 0

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/ibHbIe pecypchl

OcHoBHbI€E IpaBUIIa U300paKeHUs
Ha PUCYHKE TTOCKOCTH,
MapajIebHBIX MPSMBIX
(0Tpe3KoB), CepeMHbI OTPE3Ka

https://m.edsoo.ru/C8R5V2L5W

TlousTis CTCPCOMCTPHU: TOUKA,
npsiMasi, IIOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBuUJia M300paKeHHs Ha
PHUCYHKE IJI0CKOCTH,
napajyuieNbHbIX TPSIMBIX
(oTpe3koB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/D1J1V7K8M

[TonsiTHs: nepecekarouiuecs
IJIOCKOCTH, TMePECeKaoIecs
npsiMasi ¥ MJI0CKOCTh;
MOJIYIPOCTPAHCTBO

https://m.edsoo.ru/E7A4A8V7D

IlonsaTus: MNEPCCCKAOIMMUCCA
INIOCKOCTH, IICPCCCKAIOIIUCCS
InpsaMas U IJI0CKOCTb,
MOJYIIPOCTPAaHCTBO

https://m.edsoo.ru/M4P3F1K30

MHororpaHHuKH, H300pakeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HecyecTBYIOIUX

https://m.edsoo.ru/M4J5A3Y 1F
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00BEKTOB

MHororpanHuKH, H300paKeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

(buryp, HeCyIIECTBYIOIINUX
00BEKTOB

https://m.edsoo.ru/ROZ8Y9Y1A

AKCHOMBI CTEPEOMETPUH U
MIEPBBIE CIE/ICTBUS U3 HUX

https://m.edsoo.ru/D8Y2W8X4F

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIEICTBUS U3 HUX

https://m.edso00.ru/T8T1D4X3X

AKCHOMBI CTEpPEOMETPHH U
MIepBBIE CIIE/ICTBUS U3 HUX.
CriocoObl 3a/1aHMsI PSMBIX U
IIJIOCKOCTEHN B IPOCTPAHCTBE.
O6o3HaueHust TPSAMBIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/L6U8SB5P1W

10

N3obpaxenue ceueHnit
MMUPaMU/IbI, Ky0a ¥ TIPU3MBI,
KOTOPBIE MMPOXOIAT Yepe3 UxX
pé6pa. N3obpaxenue
MepeceYCHMS TOTYICHHBIX
IJI0CKoCcTel. PackpammnBanue
MMOCTPOCHHBIX CEUEHU Pa3HBIMU
LIBETaMH

https://m.edsoo.ru/N9H8R9U4A

11

N306paxxeHue ceueHui
UpaMubl, KyOa U MPU3MBI,
KOTOPBIE ITPOXOIAT Yepe3 UxX
pEbpa. M3ob6paxenue
IIEpECEUECHUS TIOJTyYEHHBIX
IJI0CKOCTeN. PackpamuBanue

https://m.edsoo.ru/C8Y6COR9F



https://m.edsoo.ru/R0Z8Y9Y1A
https://m.edsoo.ru/D8Y2W8X4F
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IMOCTPOCHHBIX CEUCHUH pasHbIMU
OBCTaMH

12

N3o0paxkeHue ceueHmit
MUpaMUbl, KyOa U PU3MBI,
KOTOPBIE ITPOXOIAT Yepe3 UxX
peopa. M3obpaxkenwue
NEPECCUCHU MOJTYIYCHHBIX
JI0CKOCTeN. PackpammBanue
IIOCTPOCHHBIX ceueHun Pa3sHbBIMU
IBETaMUu

https://m.edsoo0.ru/\VV8S2D3A6E

13

N3obpaxenune ceueHmit
MUpaMuIbl, KyO0a U MPU3MBI,
KOTOPBIE TPOXOJAT Yepes3 ux
pé6pa. N3obpaxenue
nepeceyeHus MOJTy4eHHBIX
IJI0CKOCTel. PackpammnBanue
MTOCTPOCHHBIX CEYEHHUH pa3HBIMU
LBETaMU

https://m.edsoo.ru/V3A7D0OP9S

14

Merto crieoB AJis MOCTPOCHUS
CeueHnU

https://m.edsoo.ru/U6F3M4W3T

15

Merton cieoB 1Sl HOCTPOSHUS
ceyeHuil. CBoiicTBa nepeceyeHui
MPSIMBIX U IJIOCKOCTEH

https://m.edsoo.ru/B1D7X2R5I

16

Merton cienoB i1 MOCTPOSHUS
ceyeHuil. CBoiicTBa nepeceyeHui
MPSIMBIX U MJIOCKOCTEN

https://m.edso0.ru/K6S2Y2T4X

17

[Toctpoenue ceueHuit B
nupamuze, Kyoe 1no TpémM Toukam
Ha pé6pax. Co3/aHne BEHIHOCHBIX

https://m.edsoo.ru/C4W6Z8A9L
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YEPTEKEH U 3aIUCh 11aroB
IIOCTPOCHUS

18

[TocTpoenune ceueHuit B
nupamue, Kyoe mo TpéM Toukam
Ha péopax. Co3gaHne BEIHOCHBIX
YepTEekKEN U 3aIUCh 11aroB
MOCTPOCHUS

https://m.edso00.ru/M1G3J6Q0T

19

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

https://m.edsoo.ru/R3U3MONS5I

20

[Toctpoenune ceueHuit B
nupamue, Kyoe no TpéM Toukam
Ha péopax. Co3gaHne BHIHOCHBIX
YepTexKEeN U 3aIUCh 11aroB
MTOCTPOCHHUS

https://m.edsoo.ru/C3U8N6S7U

21

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

https://m.edsoo.ru/S5U5B1J8X

22

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

https://m.edsoo.ru/X208V7M0OM

23

KonTponpHast padoTa "AKCHOMBI
crepeomerpun. CeueHnus"

https://m.edso0.ru/U6A0T2Z1X

24

BzaumHoe PacCIoJIOKCHHUE

https://m.edsoo.ru/1l6W5Z5L3V
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IPSIMBIX B IPOCTPAHCTBE.
CkpemuBarouiecs npsmele.
[Ipu3Haky ckpemuBaronmxcs
npsmeix. [lapannensHble npsMbie
B IIPOCTPAHCTBE

25

TeopeMa o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOU
NapajuieJIbHON JAHHOW MPSIMOH,
MPOXOJSAIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleW Ha
JTaHHOM npsimoil. Jlemma o
MEPECCUECHNH NapATIIEIbHBIX
MPSIMBIX TUIOCKOCTBIO

https://m.edso00.ru/R1T2G0Z4E

26

[TapanienbHOCTb TpEX MPSIMBIX.
TeopeMa o TpEX mapayeIbHBIX
npsameix. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

https://m.edsoo.ru/B5B7N7L1X

27

[TapannensHOE TPOSKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA

mapaljiICJIbHOI'O IIPOCKTUPOBAHUA.

N3obpaxenue pa3Hbix Guryp B
napauieIbHOM MPOEKIIUH

https://m.edso0.ru/J9X4Z29V3V

28

LenTpanbHas npoekuus. Yroiu ¢
COHANpPaBJICHHBIMA CTOPOHAMH.
Yron mexay npsMeIMu

https://m.edsoo.ru/T3L2A9KAT

29

3aJa4y Ha JOKa3aTeNIbCTBO U
UCCIIEI0OBAHUE, CBSI3aHHBIE C
PacIoJIOKEHUEM PSAMBIX B
IIPOCTPAHCTBE

https://m.edsoo0.ru/O0U1V2R4I



https://m.edsoo.ru/R1T2G0Z4E
https://m.edsoo.ru/B5B7N7L1X
https://m.edsoo.ru/J9X4Z9V3V
https://m.edsoo.ru/T3L2A9K4T
https://m.edsoo.ru/O0U1V2R4I

30

[TonATHA: mapaIeIbHOCTD
MPAMOM U TIJIOCKOCTH B
npocrtpanctse. [IpuzHak
[apaJuIEIbHOCTH IIPSIMOU U
mockoctu. CBoiicTBa
[1apaJuIEIbHOCTH IIPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/\VV5F0I6L9F

31

I'eomerpuueckue 3agaun Ha
BBIYMCIICHUE U JI0KA3aTENIbCTBO,
CBSI3aHHBIE C MAPAJUIEIBHOCTHIO
MPSIMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2F0B

32

[Toctpoenune ceuenus,
MIPOXOJIALIETO Yepe3 JaHHYIO
MPSIMYIO Ha YepTexe U
MapaJyIEILHOIO APYTrOM IpsIMOHA.
Pacuér oTHOMIEHMI

https://m.edso0.ru/S0V4S5G1W

33

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

https://m.edsoo.ru/F504V6P3D

34

[TapamienbHbIE TIIOCKOCTH.
[Ipu3Haku napaaienbHOCTH JBYX
IJIOCKOCTEN

https://m.edsoo.ru/VOE3I4F1N

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[HH.[CfI qgepe3 TOUKY, HC
MIpUHAJICKAITYO JTaHHOM

https://m.edsoo.ru/YOH2G119Y



https://m.edsoo.ru/V5F0I6L9F
https://m.edsoo.ru/D8P3J2F0B
https://m.edsoo.ru/S0V4S5G1W
https://m.edsoo.ru/F5O4V6P3D
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https://m.edsoo.ru/Y0H2G1I9Y

IJIOCKOCTH U CJIEJICTBUA U3 HEE

36

CaoiicTBa napauieabHbIX
IUIOCKOCTEH: O MapajuIeIbHOCTH
MPSIMBIX TIEPECEUCHHS TTPH
MEePEeCceUeHNH IBYX MMapauIeIbHbBIX
IIJIOCKOCTEMN TPEThEn

https://m.edsoo.ru/S8H4P6L8B

37

CpoiicTBa napasuieabHbIX
IJI0CKOCTEH: 00 0Tpe3Kax
MapajIebHBIX TPSMBIX,
3aKIIFOYEHHBIX MEXKIY
napaieIbHBIMH TUIOCKOCTSIMH; O
IIEPECEYECHUH IPSIMOU C IBYMS
napauieIbHBIMA TUTOCKOCTSIMH

https://m.edso00.ru/JOE9T 274N

38

[ToBTOpenue: Teopema [Tudaropa
Ha IJIOCKOCTH

https://m.edsoo.ru/N3R3Q1A8C

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

https://m.edsoo.ru/P1D6B5W9A

40

CaoiicTBa Ky0a u
MPSIMOYT OJIBHOTO
napauiesienunea

https://m.edso0.ru/J9Z1G2K3Y

41

Bbruncnenue JUIMH OTPE3KOB B
KyOe U psIMOYrOJIbHOM
napasuJiesienue e

https://m.edso0.ru/L1C714Q7S

42

[lepneHIMKyIApHOCTD NPSAMON U
mockocTy. [Ipusnak
MEPIEHIUKYIAPHOCTHU NPSMOH U
IIJIOCKOCTH

https://m.edsoo.ru/U1H707Z3M

43

[lepnieH IUKYIAPHOCTD NPSAMOU U

https://m.edsoo.ru/L2C3BIM1F
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mockocTy. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSMOM U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€AVMHCTBEHHOCTH IIPSIMOIA,
MIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYISIPHON K TUIOCKOCTH

https://m.edso0.ru/R9Q6P2P7D

45

[ImockocTu M NEepIeHUKYISIPHBIE
VM TNIpsSIMbIE B MHOTOI'PAHHHUKAX

https://m.edsoo.ru/K5Z9K8W1F

46

[InmockocTu M neprneHInKyIsIpHbIE
VM TNIpsSIMbIE€ B MHOTOI'PAHHHUKAX

https://m.edso0.ru/J7S7G7R9R

47

[lepnieHtuKynsAp U HAKJIOHHAS.
[TocTpoenue neprneHuKymspa u3
TOYKHU Ha MPSAMYIO

https://m.edsoo.ru/UOF80O1T5Y

48

[lepnieHiuKynsAp U HAKJIOHHAS.
[TocTpoenue nepneHAuKysIpa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/HOH5P6A5Z

49

Teopema o Tpéx
NepreHIuKynsapax (mpsmas u
oOparHas)

https://m.edsoo.ru/L6J8G6YOL

50

Teopema o Tpéx
MepHeHIuKysapax (mpsmas u
oOparHas)

https://m.edso00.ru/O1D710S6G

51

Yron MCKAY CKpCHINBAOINUMHUCA
MIpsAMBIMHA

https://m.edsoo.ru/N3E919G2L

52

[Touck neprneHaAuKyISpHbIX
MPSIMBIX C TIOMOIIBIO

https://m.edsoo.ru/G2D4N3N9F
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NEPIEHIUKYIIAPHBIX INIOCKOCTEN

53

OpToroHanbHOE IPOEKTUPOBAHNE

https://m.edsoo.ru/H8F5D4U60

54

[TocTtpoenue cevenuii Kyoa,
IIPU3MBI, IPABUIIBHOW ITMPAMHUIbI
C IOMOIIBIO OPTOTOHAIBHOU
MIPOEKLIUU

https://m.edsoo.ru/M6SOWAE2T

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIIBHOM IMMPAMHUIBI
C IOMOIIBIO OPTOTOHAIBHOU
MIPOEKINHU

https://m.edso0.ru/G6E2G4F9X

56

CummeTpus B IPOCTPAHCTBE
OTHOCHUTEIIBHO IUIOCKOCTH.
[Inmockoctn cummeTpuii B
MHOTOTPaHHUKAX

https://m.edsoo0.ru/1401E8T3A

57

[Ipu3Hak nepneHIuKyIspHOCTH
MPSAMOM ¥ TIJIOCKOCTH Kak
CIIEICTBUE CUMMETPUU

https://m.edsoo.ru/G4B0S5L2H

58

[IpaBUIIbHBIE MHOTOTPAHHHUKH.
Pacuét paccTosiHMil OT TOUKH 10
IUIOCKOCTH

https://m.edsoo.ru/Y8UINOO3I

59

[IpaBuabHBIE MHOTOTPAHHUKH.
Pacué€t paccTosiHuil OT TOYKH 10
ILIOCKOCTH

https://m.edso0.ru/U9L8Z506G

60

Crnioco0bl OIyCTUTH
NEPIEHIUKYIIAPBI: CHMMETPUS,
CABUT TOYKH I10 MapajlIeIbHOU
psAMOM

https://m.edso0.ru/Q603J0U3H

61

CaBur no HenapamienbHOU

https://m.edsoo.ru/M1L7E7D6A
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IPSIMOM, U3MEHEHUE PACCTOSHUI

62

KonTtponsHas padora "B3anmuoe
PACIIOJIOKCHHUC MTPAMBIX U
IJIOCKOCTEH B IIpocTpaHCcTBE"

https://m.edsoo0.ru/T8K8J1Y2H

63

[ToBTOpEHME: Yyroy MexIy
IIpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJILHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo.ru/X7B1B0A5SA

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/I0VONIN5R

65

I'eomeTpruueckne MeTO b1
BBIYHMCIICHUS YTJIa MEXY
MPSIMBIMUA B MHOTOTPaHHHKaX

https://m.edsoo.ru/HOI1Y8C6L

66

JByrpanusbiii yroj. CBOHCTBO
JUHEIHBIX YTJIOB ABYTPAaHHOTO

yria

https://m.edsoo.ru/X7A6Z8N30

67

[TepnieH IUKYIISIpHBIE TITIOCKOCTH.
CBolicTBa B3aMHO
MePIEHIUKYIISIPHBIX ITIOCKOCTEH

https://m.edsoo.ru/J4F9U6LIE

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl IBYyX MI0CKOCTeN
MEePIEHIUKYIISIPHBIX TPEThEN
MIJIOCKOCTH

https://m.edsoo.ru/D0O5T8POH

69

IIpsAMOyroabHBIH
napasiesienunes; Kyo;

https://m.edso0.ru/J2B8Q2D10
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U3MEPEHUs, CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuiesIenunea

70

Teopema o quaroHayiu
MPSIMOYTOJILHOTO
napajuieJienunes1a u cieCTBUE U3
HeE

https://m.edsoo.ru/P5H4F10Q1Z7

71

Crepeomerpuueckue u
IMPUKIAAHBIC 3a]a41, CBA3aHHLIC
CO B3aWMHBIM PACTIOJIOKECHAEM
MIPSAMBIX U IIIOCKOCTH

https://m.edso0.ru/Q3R0P4X4C

72

[ToBTOpEHME: CKPEIIMBAIOIINECS
NpsAMbIE, MapajlieIbHbIC
IJIOCKOCTH B CTAHJAAPTHBIX
MHOTOIpaHHUKaX

https://m.edsoo.ru/B61303U7D

73

[Tapa mapaynenbHbIX MIIOCKOCTEN
Ha CKPEIHBAIOIINUXCS MPSAMBIX,
pacCcTOsIHUE MEXIY
CKPEIMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

https://m.edso0.ru/X3X5J3X5T

74

Paccrosaue oT ToOUkH a0
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/B7P9A6W8Z

75

Beluncnenue paccTostHUN MEXIy
CKPELIMBAIOILUMUCS MPSIMBIMU C
ITOMOIIBIO EPIEHIUKYIIIPHON
IIJIOCKOCTH

https://m.edso0.ru/Q7G3E304D

76

TpéXrpaHHblli yroj, HEpaBeHCTBA
JUIsl TPEXTPAHHBIX YIIIoB. Teopema

https://m.edsoo.ru/GON2H5L1K
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[Mudaropa, TeopeMbl KOCUHYCOB H
CUHYCOB Il TPEXTPAHHOTO YIJla

DneMeHTHI cheprudecKoit

7 TEOMETPHUM: T€0AC3NYECKUE JIMHNUN https://m.eds00.ru/G6S6I19N7S
Ha 3emiie
K 6ota "y

78 OHTPOHBH?[ paboTa "y TIR H https://m.edsoo.ru/E3R7Z8K3P
paccTosHU
C o

79 " MCTEMATHISAIUTA SHAMIH " https://m.edso00.ru/Y7YOC4M1P

MHOTOTrpaHHUK U €T0 3JEMEHTHI

[Inpamua. B aMuzl.

80 VDAMILIA, SIS THEDaN https://m.edso00.ru/U0QOK3X9V
[IpaBunbHas nupamMuia
I1 T

81 PH3MA. 1 PAMA H HAIIOHHA https://m.edso0.ru/T6Q3V7NIT
npu3Mel. [IpaBunbHas npusma
[Ipsimoit mapannenenunen,

82 MPSMOYTOJTHHBIHN https://m.edsoo.ru/Y8K3N7U5A
napajuiesenumnes, Kyo

83 Boimyisre UM HOTOTPAHHHI, https://m.edsoo.ru/C6H509W00
Teopema Diinepa
BbInykiible MHOrOTpaHHUKH.

84 Teopema Diinepa. [IpaBunbHbIC 1 https://m.edso0.ru/S5T4Y9L2C
MIOJTYIIPABUIIbHBIE MHOTOTPAHHUKHU
K 0

85 " OFTPOIIBHAi Pa ,(,)Ta https://m.edsoo.ru/C7F1R4JOL

MHororpaHHUKH

IT

86 OIUTTHE BERTOPA Ha IIOCKOCTH 1 https://m.edsoo.ru/L5L3A2WAG
B IIPOCTPAHCTBE

87 CymMma BEKTOpOB https://m.edso0.ru/Y607R8X50

88 Pa3nocTh BekTOpOB https://m.edsoo.ru/B6X5W5W9I

89 [IpaBuno napamienenunena https://m.edsoo.ru/Y7R20406E



https://m.edsoo.ru/G6S6I9N7S
https://m.edsoo.ru/E3R7Z8K3P
https://m.edsoo.ru/Y7Y0C4M1P
https://m.edsoo.ru/U0Q0K3X9V
https://m.edsoo.ru/T6Q3V7N9T
https://m.edsoo.ru/Y8K3N7U5A
https://m.edsoo.ru/C6H5O9W0O
https://m.edsoo.ru/S5T4Y9L2C
https://m.edsoo.ru/C7F1R4J0L
https://m.edsoo.ru/L5L3A2W4G
https://m.edsoo.ru/Y6O7R8X5O
https://m.edsoo.ru/B6X5W5W9I
https://m.edsoo.ru/Y7R2O4O6E

90 YMHOKEHHE BEKTOpa Ha YHCIIO 1 https://m.edso00.ru/C9T808D8X
Paznoxenne BekTopa 1o 6asucy

91 TPEX BEKTOPOB, HE JICKAIUX B 1 https://m.edso0.ru/I9 T9O3V5N
OJTHOM TUTOCKOCTH

92 CkansipHO€ MpoU3BEICHNE 1 https://m.edsoo.ru/COUGA7EOS

93 Beraicrettie yra Mesiy 1 https://m.edso0.ru/G3U3F9G8M
BEKTOpaMH B IPOCTPAHCTBE

94 [IpocTeiimue 3a7a41 ¢ BEKTOpAMHU 1 https://m.edso0.ru/T9S5E2Q4M

95 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 https://m.edso0.ru/S2Z1V7G5C

96 [Ipocreiimue 3a1a49u ¢ BEKTOPaMH 1 https://m.edsoo.ru/V8C1B1N5I

97 [IpocTeiimue 3a7a91 ¢ BEKTOpAMH 1 https://m.edsoo.ru/D3R5Q6A1D

98 g{i(:in;elme 1 CHETEMATIBatI 1 https://m.edso0.ru/N3L3C7L9Z

99 O606erHHe 1 cHcTeMatr3att 1 https://m.edso0.ru/W0Z4C7Y3K
3HaHUH

100 Hrorosas koHTpoJbHAs paboTa https://m.edsoo.ru/R5C5M2X4V

101 Hrorosas koHTpoJIbHAs paboTa https://m.edsoo.ru/D8F2MOV7L

102 g{icl)in;enne 1 cHETEMATH3ALI 1 https://m.edsoo.ru/K9N7X0B8K

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/C9T8O8D8X
https://m.edsoo.ru/I9T9O3V5N
https://m.edsoo.ru/C0U6A7E0S
https://m.edsoo.ru/G3U3F9G8M
https://m.edsoo.ru/T9S5E2Q4M
https://m.edsoo.ru/S2Z1V7G5C
https://m.edsoo.ru/V8C1B1N5I
https://m.edsoo.ru/D3R5Q6A1D
https://m.edsoo.ru/N3L3C7L9Z
https://m.edsoo.ru/W0Z4C7Y3K
https://m.edsoo.ru/R5C5M2X4V
https://m.edsoo.ru/D8F2M0V7L
https://m.edsoo.ru/K9N7X0B8K

11 KVIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe HH(poBbIe
Tema ypoka KonTpoubnsbie | IlpakTHueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE PeCYpPChI
padoTbI padoThbI

[ToBTopenue tems! "KoopauHatsl

1 BEKTOPA HA IIJIOCKOCTH U B 1 https://m.edsoo.ru/M412M8V3N
npocTpancTae"
[ToBTOoperue Tems! "CkanspHoe

2 PTOPCHIC TEMBL LA ”ﬂpH 1 https://m.edsoo.ru/DOAODAL8X
MIPOU3BEICHUE BEKTOPOB
[ToBTOpenue TeMs! "Beruucnenue

3 yTJla MeXTy BEKTOpaMH B 1 https://m.edsoo.ru/Y9O8F5W0B
npocrpanctae"
[ToBTOpenue TeMsl "YpaBHEHHE

4 MIPSIMOM, TPOXOIAIICH Yepe3 ABE 1 https://m.edsoo.ru/W5P7F1X0Q
TOYKH"
VpaBHEHHUE IIOCKOCTH, HOPMAb,

5 P P 1 https://m.edsoo.ru/NOZ9M5B1P
ypaBHEHHE TUIOCKOCTH B OTpe3Kax
VYpaBHEHHE IOCKOCTH, HOpMaJlh

6 P > HOP ’ 1 https://m.eds00.ru/J6Q3H7U4W
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax

7 BekTopHoe npousBeneHue 1 https://m.edsoo.ru/E3T5Q9X10
JIuHelHbIC HEpaBEeHCTBA,

8 _ p ’ 1 https://m.edsoo.ru/M5B4P8R1M
JIMHEWHOE MTPOrpaMMHUPOBaHUE
JIuHelHbIC HEpaBEeHCTBA

9 N p ’ 1 https://m.edsoo.ru/J2R6V8J5T
TUHEIHOe TPOrpaMMHUPOBaHKE
AHaNIUTUYECKUE METOIBI pacuéra

10 yria MeXIy OpsIMbIMU B 1 https://m.edsoo.ru/U1E2F6L4N
MHOTOTPaHHUKAX



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

11

AHaTUTHYECKHE METO/IbI pacuéTa
yria My IUIOCKOCTSIMU B
MHOTOTpaHHUKAaX

https://m.edsoo.ru/11P912K6Y

12

dopmysia pacCTOSIHUSA OT TOUKHU
JI0 TJIOCKOCTU B KOOPAMHATAX

https://m.edsoo.ru/L4N3C7H3S

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 THIOCKOCTH B KyOe

https://m.edsoo.ru/K4F7Y9HSE

14

Haxoxnenue pacctostHui OT
TOYKH JI0 TNIOCKOCTH B
MIPaBUJILHOM TUPaMUJIe

https://m.edsoo.ru/P1M378S9B

15

KouTtponsHas padora
" AHanuTuyeckas reoMeTpus’"

https://m.edso0.ru/O6 YON8J6F

16

CeueHus MHOTI'OI'PpaHHUKOB:
CTaHAAPTHBIC MHOTOT'PAHHHUKHU

https://m.edsoo.ru/Y507H6D2I

17

CeueHnss MHOTOTPAaHHUKOB:
METO/, CIEI0OB

https://m.edsoo.ru/VOD1G9X1Z

18

CeueHnss MHOTOTPAaHHUKOB:
CTaHJAPTHBIE TIJIOCKOCTH,
TepecevyeHus MPSIMbIX U
IJIOCKOCTEH

https://m.edsoo.ru/R2L71310C

19

HapannenLHLIe IIPpsAMBIC U
IUIOCKOCTHU: ITapaJlJICIIbHBIC
CCUCHUA

https://m.edsoo.ru/USA8B2N7D

20

[TapannensHble npsiMbIE U
IUIOCKOCTH: Pac4€T OTHOLLICHU I

https://m.edso0.ru/G2F7Q7M3l

21

HapannenLHLIe IpsAMBIC U
TINIOCKOCTH: YI'JIbI MCKIY
CKPCUINBAOITUMUCS ITPAMBIMU

https://m.edsoo.ru/HSN8Q7D4F



https://m.edsoo.ru/I1P9I2K6Y
https://m.edsoo.ru/L4N3C7H3S
https://m.edsoo.ru/K4F7Y9H8E
https://m.edsoo.ru/P1M3Z8S9B
https://m.edsoo.ru/O6Y9N8J6F
https://m.edsoo.ru/Y5O7H6D2I
https://m.edsoo.ru/V0D1G9X1Z
https://m.edsoo.ru/R2L7I3I0C
https://m.edsoo.ru/U8A8B2N7D
https://m.edsoo.ru/G2F7Q7M3I
https://m.edsoo.ru/H5N8Q7D4F

22

[lepneHuKyIsipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE TIapbl
NEPIEHIUKYIIAPHBIX INIOCKOCTEN
U NPSIMBIX, CHMMETPUHU
MHOT'OTPaHHUKOB

https://m.edsoo.ru/M6EOE9A1J]

23

[lepnenuKyisipHBIE IPSIMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
MEPIEHIUKYIIIpax

https://m.edsoo0.ru/Z0B5T4K4Y

24

[lepnenuKyisipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUTUH B
MHOTOTpaHHUKAX

https://m.edso0.ru/S616Z2N2V

25

[ToBTOpEHue: momaau
MHOTOYTOJILHUKOB, ()OPMYJIBI JJIS
TJI0IIAIeH, COOOpaKeHUS
nonoous

https://m.edso0.ru/M8Y7R6C9P

26

[ToBTOpEeHUE: mIomaIN
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJI0IIAIeH, COOOpaKeHUS
nonoous

https://m.edsoo.ru/P303B9P5Y

27

[ToBTOpEHUE: TUIOMIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
IUIOMIAACH, COOOpaKCHHMS
nonoous

https://m.edso0.ru/J3S0D8G8L

28

IInomanu ceuenunit
MHOTOTPaHHUKOB: IUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHust Ha
4acTH, COOOpaxKeHMs Moa00us

https://m.edso00.ru/T9A2X9T7Q

29

[Inomtanu ceuenuit
MHOTOI'PAHHUKOB: TJIOLIA/IN

https://m.edsoo.ru/N3G5E2Q3L



https://m.edsoo.ru/M6E0E9A1J
https://m.edsoo.ru/Z0B5T4K4Y
https://m.edsoo.ru/S6I6Z2N2V
https://m.edsoo.ru/M8Y7R6C9P
https://m.edsoo.ru/P3O3B9P5Y
https://m.edsoo.ru/J3S0D8G8L
https://m.edsoo.ru/T9A2X9T7Q
https://m.edsoo.ru/N3G5E2Q3L

MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHMs Moa00us

30

Kontponsnas pabora
"[loBTOpEHNE: MHOTOTPAaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

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

31

O0BéM Tenma. O0beM
MPSIMOYTOJTBHOTO
napasuiesieure a

https://m.edsoo.ru/J517C2D2E

32

3anaun 00 yABOEHHUH Ky0a, O
KBaJpaType Kyda; 0 TPUCEKIIUH
yria

https://m.edso0.ru/0O0J1R6V3X

33

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYT OJIbHOTO
napajuiefienuneaa

https://m.edsoo0.ru/T1F1D116C

34

[IpuknamHbie 3a1a49u, CBSI3aHHBIC
C BBIYHCIIEHHMEM 00BEMaA
MPSMOYTOJIBHOTO
napajuiesienume/ia

https://m.edsoo.ru/P6USYOIM1E

35

O0BEM TIPSIMO TPU3MBI

https://m.edsoo.ru/L3X9Q5V8M

36

CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB MPSAMOI TPU3MBI

https://m.edsoo.ru/M6VVOH8Y7R

37

[Ipuknaanble 3a1a4u, CBsI3aHHbIE
¢ 00bEMOM IIPSIMOI TPU3MBI

https://m.edsoo.ru/M2E5Q416V

38

Brraucnenue o6EMOB TeI ¢
MIOMOIIBIO ONPEAETEHHOTO
uHTerpaiga. O6bEM HaKIIOHHOM

https://m.edsoo.ru/V6D1P3R5V



https://m.edsoo.ru/H9J2P1A4J
https://m.edsoo.ru/J5I7C2D2E
https://m.edsoo.ru/O0J1R6V3X
https://m.edsoo.ru/T1F1D1I6C
https://m.edsoo.ru/P6U5Y9M1E
https://m.edsoo.ru/L3X9Q5V8M
https://m.edsoo.ru/M6V0H8Y7R
https://m.edsoo.ru/M2E5Q4I6V
https://m.edsoo.ru/V6D1P3R5V

IIPU3MBI

39

Beruncnenue 00bEMOB Te ¢
TIOMOIIBIO OITPENIEIIEHHOTO
uHTerpana. O6bEM nupamu/ibl

https://m.edsoo0.ru/L8T5DOM8R

40

dopmyna 00bEMa THPAMUJIBL.

OTtHomeHne 00bEMOB TUPAMU]T C

00LIUM YIJIOM

https://m.edso0.ru/S4P1G4P6H

41

®opmyna 00bEMa MUpaMUAbL.

OTtHomeHne 00HEMOB TTUPAMUTL C

0o0LIUM YTJIOM

https://m.edsoo.ru/I5U3A1X0B

42

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
HAaKJIOHHOHN IIPU3MBI

https://m.edso0.ru/S2M5U3G0K

43

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
MIUpPaMHIbI

https://m.edso0.ru/L6U20Q6S8K

44

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

https://m.edsoo.ru/G2P3V6P4C

45

[Ipuknagabie 337291 110 TEME
"O0BEMBI TeN", CBSA3AHHBIC C
00BEMOM MTUPAMU/IBI

https://m.edsoo.ru/O3H9B7 X4V

46

[IpumeHeHne 00bEMOB.
Brluucnenue pacctosHus 10
IUIOCKOCTH

https://m.edsoo.ru/FOALT6F3Z

47

KonTtponsHas padora "O6béM
MHOTOTrpaHHuKa"

https://m.edsoo.ru/F3G2U1F6N

48

]_II/IJ'H/IH,[[pI/ILIeCKaH IMOBCPXHOCTH,

https://m.edsoo.ru/B2R8N4E5X



https://m.edsoo.ru/L8T5D0M8R
https://m.edsoo.ru/S4P1G4P6H
https://m.edsoo.ru/I5U3A1X0B
https://m.edsoo.ru/S2M5U3G0K
https://m.edsoo.ru/L6U2Q6S8K
https://m.edsoo.ru/G2P3V6P4C
https://m.edsoo.ru/O3H9B7X4V
https://m.edsoo.ru/F0A1T6F3Z
https://m.edsoo.ru/F3G2U1F6N
https://m.edsoo.ru/B2R8N4E5X

oOpa3yrone MUIMHAPUICCKON
IIOBEPXHOCTHU

49

Hunuuap. [psamoit kpyrosou
nunuHap. [nomane noBepxuocTu
LUAJIMHIPA

https://m.edsoo.ru/17VV3W0V1B

50

Konnueckas noBepXHOCTb,
00pa3yrolre KOHMIEeCKOM
nosepxHoctu. Konyc

https://m.edso0.ru/Z705V5F0T

51

Ceuenune KOHYyca TNIOCKOCTBIO,
MapayieIbHON TOCKOCTH
OCHOBAHUA

https://m.edsoo.ru/A1P1E8Z1V

52

VY ceu€HHBIN KOHYC.
N3006paxkeHne KOHYyCOB U
YCEUYEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

53

[Tmomanpe 60KOBOM MOBEPXHOCTH
Y TIOJTHOM ITOBEPXHOCTH KOHYCa

https://m.edsoo.ru/A2N3J7D2Z

54

[Tmomanps 60KOBOI MOBEPXHOCTH
Y TIOJTHOM MTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/A0VOI5L1K

55

CTepeOMeTpI/I‘IeCKI/IG 3aJa44 Ha
J0Ka3aTcJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM ceueHH I
OUJIIMHApPA, KOHYCa

https://m.edsoo.ru/O9U9S1J0E

56

CrepeomeTrpuueckue 3aJ1auu Ha
JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
IIOCTPOEHUEM CEYEHUN
HWIMHAPA, KOHYCA

https://m.edsoo.ru/J5U0H2A2M

57

[Ipuknanueie 3a1a4u, CBsI3aHHBIC
C UWIUHAPOM

https://m.edso0.ru/Z900X4X9Z



https://m.edsoo.ru/I7V3W0V1B
https://m.edsoo.ru/Z7O5V5F0T
https://m.edsoo.ru/A1P1E8Z1V
https://m.edsoo.ru/D4I1B1K1X
https://m.edsoo.ru/A2N3J7D2Z
https://m.edsoo.ru/A0V0I5L1K
https://m.edsoo.ru/O9U9S1J0E
https://m.edsoo.ru/J5U0H2A2M
https://m.edsoo.ru/Z9O0X4X9Z

58

[IpuxnagHeie 3a1a4u, CBA3aHHbIE
C UWJIMHAPOM

https://m.edsoo.ru/U4W2D1N4Y

59

Cdepa u map

https://m.edso0.ru/D2M8Q109M

60

[epeceuenwue chepsl u mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepbl TUIOCKOCTRIO. By n
n300paxkeHue mapa

https://m.edso00.ru/Q0V2D9T2C

61

[epeceuenwue chepsl 1 mapa ¢
IJIOCKOCThI0. Kacanue mapa u
cdepsl IockocThi0. Bua n
n300paxkeHue mapa

https://m.edso0.ru/T1S7U4C8E

62

VYpasuenue chepsl. [Lnomanp
ctepsl 1 e€ yactei

https://m.edsoo.ru/O4A7V3I3L

63

Cummetpus chepsl u mapa

https://m.edsoo.ru/M1U5L5B8Z

64

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MOCTPOCHUEM UX CCUCHUI
TUIOCKOCTBIO

https://m.edsoo.ru/A7L8S8UGE

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO chEepoi U MIapoMm,
MOCTPOCHUEM UX CEUCHHI
MJIOCKOCTBIO

https://m.edsoo.ru/F8W7Q8M8S

66

[TpuknamHbie 3a1auu, CBSI3aHHBIC
co cepoii u mapom

https://m.edso0.ru/POT2G5X0D

67

HOBTOpeHI/IeZ OKPY)XHOCTBH Ha
IIJIOCKOCTH, BBIYUCIICHUS B

https://m.edsoo.ru/F9C9G7ALV



https://m.edsoo.ru/U4W2D1N4Y
https://m.edsoo.ru/D2M8Q1Q9M
https://m.edsoo.ru/Q0V2D9T2C
https://m.edsoo.ru/T1S7U4C8E
https://m.edsoo.ru/O4A7V3I3L
https://m.edsoo.ru/M1U5L5B8Z
https://m.edsoo.ru/A7L8S8U6E
https://m.edsoo.ru/F8W7Q8M8S
https://m.edsoo.ru/P0T2G5X0D
https://m.edsoo.ru/F9C9G7A1V

OKPYKHOCTH, CTaHJApTHBIC
nooous

68

Pazmmunnie KOM6I/IHaHI/II/I TCII
BpallCHUA 1 MHOTOI'PpaHHHUKOB

https://m.edso0.ru/M9X1Y9C1M

69

3anauu no teme "Tena u
MIOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/N4BOF4R3E

70

3anauu o Teme "Tena u
MTOBEPXHOCTH BpaleHus"

https://m.edsoo.ru/A6W6V5B7D

71

Kontponsnas padborta "Tena u
IIOBEPXHOCTH BpanieHus"

https://m.edsoo.ru/Y9Q1P8D6A

72

O6bem munmuHApa. Teopema 00
00BbEME MPSIMOTO MIJIUHIPA

https://m.edso00.ru/S4D1E8J7S

73

Breraucinenne 00bEMOB TeI C©
TIOMOTIBIO OTIPENIETIEHHOTO
uaTerpasia. O0bpEM KOHYCa

https://m.edsoo.ru/G2P3E3TI9N

74

ITmomamu OOKOBOM U ITOJIHOM
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/H0Z3J5B0OL

75

CrepeoMeTprieCKUE 3a/1a4H,
CBSI3aHHBIE C BEIYHUCIEHUEM
00BEMOB IJIMHPA, KOHYCA

https://m.edsoo.ru/ROB3L5Q3H

76

[Ipuknanueie 3a1a4u MO TEME
"OO0BEMBI U IUIOLIAIN
MoBepXHOCTEH Ten"

https://m.edsoo.ru/GOM9IN4VIR

77

O0BEM mapa u mapoBoro
cektopa. Teopema 06 06bEMeE
mapa. [Tnomans chepsr.
CrepeoMeTpHUEeCKHE 3a/1auH,
CBSI3aHHBIC C BBIYHCIICHUEM

https://m.edsoo.ru/USE8V1S8K



https://m.edsoo.ru/M9X1Y9C1M
https://m.edsoo.ru/N4B0F4R3E
https://m.edsoo.ru/A6W6V5B7D
https://m.edsoo.ru/Y9Q1P8D6A
https://m.edsoo.ru/S4D1E8J7S
https://m.edsoo.ru/G2P3E3T9N
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00BEMOB 111apa, IMapoBOTO
CEerMeHTa M IIapOBOT0 CEKTOpa

78

[IpukiagHeie 3aga4n 10 TeMe
"O0BEMBI Ten", CBI3aHHEIC C
00BEMOM IIapa M TUIOIIA/IBI0
cdepbl. COOTHOIICHUST MEXKTY
IIJIOIIAIIMU ITOBEPXHOCTEN U
00bEMaMu IOJIOOHBIX TET

https://m.edsoo.ru/F2B9V6K3V

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue o6bvéma npu
nogo6un. CrepeoMeTpuyueckre
3aJ1a4M, CBSI3aHHBIC C
BBIYUCIICHHUEM 00BEMOB TEN U
IJTONIAJIEH MOBEPXHOCTEMN

https://m.edso0.ru/Y7S7CONOM

80

KonTtponsnas padota "[lmomanu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX

n

TCII

https://m.edsoo.ru/E7Y1D1J8F

81

JIBuKEeHHs IPOCTPAHCTBA.
OtoOpaxxenus. [IBuxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA IBIKCHUHN

https://m.edsoo.ru/P8X9Y9K9IN

82

Bupl 1BukeHMI: TapauieabHbII
MEePEHOC, LICHTpaIbHas
CUMMETpHS, 3epKaJibHas
CUMMETpHUs, TIOBOPOT BOKPYT
psAMOM

https://m.edsoo.ru/F5A906K6N

83

[IpeobpazoBanus o 00usL.
[Ipsimas u cdepa Diinepa

https://m.edsoo.ru/X0U1R7EOM

84

FeOMeTpI/ILIeCKI/Ie 3aga4M Ha

https://m.edsoo.ru/Y0Z4M4Q3N



https://m.edsoo.ru/F2B9V6K3V
https://m.edsoo.ru/Y7S7C0N0M
https://m.edsoo.ru/E7Y1D1J8F
https://m.edsoo.ru/P8X9Y9K9N
https://m.edsoo.ru/F5A9O6K6N
https://m.edsoo.ru/X0U1R7E0M
https://m.edsoo.ru/Y0Z4M4Q3N

MIPUMCHCHUC ABUIKCHUS

85

KonTtponsHas padora "BekTopsi B
npocrpaHcTae”

https://m.edsoo.ru/L9T1Y8E7S

86

Ob6o6maromee mosropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTU3alrs 3HAHWI:
"[TapanienbHOCTb NPSAMBIX U
MJIOCKOCTEN B TIpocTpaHcTBE"

https://m.edso00.ru/O711L7S8D

87

O6o06maromiee nopropeHue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CHUCTEeMaTH3alWsl 3HAHUI:
"Bektopsl B mpocTpancTse"

https://m.edsoo0.ru/Z0T217VIN

88

O6o6matomee moroperue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3alls 3HaHU:
"Bektopsl B mpocTpancTse"

https://m.edso0.ru/X1L4M9T7S

89

O6o6matomee nmosropeHue 11
MOHATHI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucreMarusanus 3Hanuii: "O0beM
MHOTOIrpaHHuKa"

https://m.edsoo.ru/L8B7K5P7L

90

O6o6matomee nmosropeHue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10—11 xmaccos,
cucrtemaTtu3aius 3HaHui: "O0beM
MHOTOTrpaHHuKa"

https://m.edso0.ru/AST9G9D2P



https://m.edsoo.ru/L9T1Y8E7S
https://m.edsoo.ru/O7I1L7S8D
https://m.edsoo.ru/Z0T2I7V9N
https://m.edsoo.ru/X1L4M9T7S
https://m.edsoo.ru/L8B7K5P7L
https://m.edsoo.ru/A8T9G9D2P

91

Ob6o6maromee noropenue 11
MOHSTUM U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTU3alUsl 3HAHUI:
"[1nomaan MOBEPXHOCTH U
00BEMBI KPYTIIBIX T

https://m.edsoo.ru/D2R2A7N5Y

92

O6o06maromiee nopropenue 11
MOHSTUN U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTHU3alWsl 3HAHUI:
"ILnomaau NOBEPXHOCTH U
00BEMBI KPYIJIBIX TET"

https://m.edsoo.ru/GOH6WSL 11

93

Wrorosas koHTposbHas paboTa

https://m.edsoo.ru/A2T8K400H

94

Hrorosas koHTpoJbHAs paboTa

https://m.edsoo.ru/P6R5P8U7U

95

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeEMAaTu3aIys 3HaHUI

https://m.edsoo.ru/C7F7Y3Z6K

96

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://m.edsoo.ru/ROCOES8D10

97

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://m.edsoo.ru/M8M4H1Y2T

98

Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayK{ U e€ pojib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/R9S5Y2Y7D



https://m.edsoo.ru/D2R2A7N5Y
https://m.edsoo.ru/G0H6W8L1I
https://m.edsoo.ru/A2T8K4O0H
https://m.edsoo.ru/P6R5P8U7U
https://m.edsoo.ru/C7F7Y3Z6K
https://m.edsoo.ru/R0C0E8D1O
https://m.edsoo.ru/M8M4H1Y2T
https://m.edsoo.ru/R9S5Y2Y7D

99

Hcropus pasBUTHS CTEPEOMETPUN
KaK HayKu U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/USL3A9HS8I

100

Hcropus pasBUTHS CTEPEOMETPUH
KakK HayKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/A7M5S2P5M

101

WcTopus pa3BUTHS CTEpEOMETPUU
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/I9P7L3W5R

102

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKu U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://m.edsoo.ru/G3Y5W3Z0B

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/U8L3A9H8I
https://m.edsoo.ru/A7M5S2P5M
https://m.edsoo.ru/I9P7L3W5R
https://m.edsoo.ru/G3Y5W3Z0B




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBePsSIEMOro .
00pa30oBaTeIbHON MPOrpaMMbI CpPeIHETr0 00IEero 00pa3oBaHusl
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJCTBUS W3 HUX INPU PEIICHUU
' reOMETPUYECKUX 3a1a4
73 OnepupoBaTh MOHATHSIMH: MapPAJUICTLHOCTh U MEPICHIUKYISPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccuduimpoBare B3aUMHOE PACIIOJIOKECHHE TIPSIMBIX M IUIOCKOCTSH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA yroJ, TPaHU JABYIPAHHOTO yrJa,
7.5 pedpo NIBYrpaHHOrO yrja, JUHEHHBIA Yroj JBYTpaHHOTO yria, rpaJycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBaTth OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHUpamMujaa, MOpuU3Ma,
' MPSIMOYTOJIBHBIN MTapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA IS
7.8 KjaccupuKanuu (BBIMYKJIble U HEBBIYKIIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE IPU3MBI, NTapaJlieeIUIe/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHUKOB, HCIOIb3YA
' METO/I CJIE/IOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WM alropuTMaM, TPUMEHSS W3BECTHBIE AaHAJIMTUYECKUE METOJNbI TMpHU
7.12 pEelIeHUH  CTaHAapTHBIX MaTeMaTHYeCKMX 3a7ad Ha  BBIYUCIICHUE
pacCTOSHUN MEXIy ABYMs TOYKAMU, OT TOYKH JIO MPSMOM, OT TOUYKHUIO
MJIOCKOCTH, MEXKY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE T€OMETPUUYECKUX BEIMYMH MO 00pasiam
713 WM alrOpUTMaM, TPUMEHSS W3BECTHBIE AHAJIMTUUYECKUE METOJNbI TMpHU

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




MCXKAY IIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMPU3Ma,

7.14 nUpaMuza) ¢ HpUMEHEHHEM (OpMyYN, BBIYUCIATH COOTHOIICHHS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOIOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HH(OpPMAIUO o
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
yepTrexax U pUuCyHKax
[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIaroB pEIICHUS, €CIU YCIOBHS
MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme
718 [IpuMeHAT mpocCTEHIIME IMPOrpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBouTE mpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONTydYeHHbIE 3HAHUS Ha MPaKTHUKE: aHAJIW3HPOBATh pealbHbIE
CUTYallud U NMPUMEHATh U3yUCHHbIE TIOHATHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4ecKu chOpMYyIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh peabHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIIECIOBATH IMOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TeopeM, ammapara anreopsl,
pemaTh ~ NpaKkTHYECKUEe  3a/Jauyd,  CBSI3aHHBIE C  HAXOXJIEHHEM
reOMEeTPUYECKUX BETUUUH
11 KJIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh NOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollye
6.1 WINHAPUYECKON IOBEPXHOCTH, IMWIMHAP, KOHHYECKas IIOBEPXHOCTH,
o0pasyromye KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CHIOCOOBI MOJTyYEHHUS TEJl BpaLCHHS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUAMU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOI0O CJIOS, BBICOTA LIAPOBOTO
CJ10s1, IIaPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEW Tel  BpalleHus,




T€OMETPUYECKUX TEJl C MPUMEHEHHEM (popmyIt

6.7

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

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAASIMH TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o0paxaTe u3ydaemble (GUTYpHl OT PYKH M C TNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

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

6.11

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

6.12

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

6.13

OrnepupoBaTh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

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

6.15

[IpumeHsTh NpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

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

6.17

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

6.18

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

6.19

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

6.20

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

6.21

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

6.22

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

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHUKE. aHAJIMU3UPOBATH PCAJIBHBIC




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




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

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

7.2

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

7.3

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

7.4

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

7.5

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

7.6

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




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPABUJIBHOW INHUpaMUbl, TEOpEMa O IUIOLIAJAM YCEYEHHOM NUPAMMIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXY TUIOIIAASIMUA TTOBEPXHOCTECH,
00BbEMaMHU IO HOOHBIX TENT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ HOBerHOCTI/I. HI/IJ'II/IH)Ip: OCHOBAHUA " 6OKOBa$[ HOBerHOCTI),
o0Opasyromas 1 0Ch, TIIONaAh OOKOBOW U TTOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yronIie KOHNYECKOW MOBEPXHOCTH, OCh U BEpILIMHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
mIomaas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: OOpasyromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

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

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

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

6.6

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

6.7

[Tono6HbIe Tena B nmpocTtpancTBe. COOTHOMICHUS MEXAY TIOMAASIMHU TTOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TENT

6.8

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

6.9

Bektop Ha muockocth ¥ B npocTtpaHcTBe. Cl0KEHME M BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno mapamienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

HpﬂMOYTOJILHaSI CUCTEMa KOOpAWHAT B TMPOCTPAHCTBC. KOOp)II/IHaTLI BCKTODA.
HpOCTCﬁHIHG 3alaunu B KOOpAWHATAaXx. Yron MCKIAY BCKTOpaMH. CKaJ'IprHOC
MPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY HNpAMbIMU W IINIOCKOCTSAMMU.
KOOpﬂHHaTHO'BeKTOpHLIﬁ MCTOI ITPHU PCIICHUU I'COMCTPUICCKHUX 3alaY




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

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOI 00pa3oBaTe/IbHON NPOrpaMMBbI cpeHero oo1ero
TpeOoBaHuUs o0pa3oBaHus

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

PEIICHNH 3aJa4

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

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




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

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

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

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

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAs (YHKIIHS, aCHMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIMN (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOW K rpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOUYJIEHOB C HMCIOJB30BAaHHWEM armapara MaTeMaTH4YeCKOTO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

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




HUHTCTpalia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJCIHMPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

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

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHUE MOJEIHPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIHOJb30BAHUEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

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

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

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH: ~ CIlydailHas BEJIMYMHA, pacIlpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCTIOJIH30BaTh CBOMCTBA M3YyYCHHBIX PACTpeACICHUN I PEUIeHUs 3a/1ad;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH TMOHITHUSMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHUH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MNOHSTUAMM: TOYKa, MpsiMasi, IIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuuBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy TMpsSMOW U TUIOCKOCTBIO, YroJl MEXAy IJIOCKOCTSIMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpBHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, mnapamienenunes, Opu3Ma, NHpamMuia, (urypa U MOBEPXHOCTbH
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa INOBEPXHOCTH, CEUEHUs KOHYca M IWJIMHIPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, WIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEeHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUsI, B TOM YHUCIIE C MIOMOLIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OINpEeNICHHs] N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; yMEHHE MPOBOJUTH Kiaccuukanuioo ¢GuUryp mo
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3zoBaHuE MOA00Ms, TOAOOHBIE (UIYpHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
IJI01[a1b, 00BbEM) IpPU PEIIEHUH 337a4 U3 IPYTUX y4eOHBIX NMPEAMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHbIe (OPMYyJbl M METOJbI, B TOM YHCIIE: IUIOIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, [UIHHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHUCIO, pPa3IoKCHUE BCKTOpa II0 633Hcy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI IS pEUISHUs 3aa4i; TOHUMaHHe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBOM MaTeMaTU4E€CKOM HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JleiictButenbHple  4ucia. ApudmeTndeckue omepanuud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TorapuMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




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

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 Apupmerrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyra CII0KHBIX TPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero 1 HauMEHbBIIEro 3HaueHUs (QyHKLUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






