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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHus, TaK Kak 00€CIEeYMBAET BO3MOKHOCTh U3YUEHUS TUCLUUILINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
IIOCTPOCHHUH LIETIOYKH JIOTUUECKUX YTBEPKICHHUM MPU PEIICHUU I€OMETPUUYECKHUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIUBHUIYAIbHBIX CIHOCOOHOCTEH OOydYarommxcs Mpu
U3YYCHUH TEeOMETpUM uepe3 oOecredyeHre BO3MOKHOCTH MPUOOpETeHUs W
UCIIONIb30BaHUs Oosee TiayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCUOHATIBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAaHHEM MaTEMATHKU.

[IpropuTeTHRIMH 3a/layaMu Kypca TE€OMETpUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U FEOMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBATh M HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOTo Kypca reOMETpHH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HMX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMBl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHUS paclo3HaBaTh Ha YEPTEKax, MOJEISAX U B PealbHOM
MUpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX TEeOopuid, (popMHpoBaHHE MOHUMAHUS POJM AKCMOMATHUKU TPHU
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKa3aTeNbCTB M AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHBIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOAMMOCTH  JIOKAa3aTE€IbCTB  IPH



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0yYarOIIMXCs, TIO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIIBCKAX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B pPEaIbHBIX JKU3HEHHBIX CUTYallUSIX M MPU U3YYCHUU APYTHX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBisaroTcsa: «[IpsMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMHUY», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHUS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHOil padboueit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
T€OMETPUYCCKUMU MOHSATUSIMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYMATENbHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK M3y4EHUIO TEOMETPUU Ha YIIyOJEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYEHUS MAaTEeMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
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  MOHATHS  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBawomuecs mnpsmble. [Ipu3Haku CcKpemmBaroniuxcs
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 NapajIeIbHOrO MpoekTUpoBaHus. W3o0paxeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (PUTYpbl HAa IJIOCKOCTH: TETpadlp, Mapajielenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
IOpU3HAK NEPIEHANKYIIPHOCTH MPSIMOM M IJIOCKOCTH, TEOpeMa O MpsMOn

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

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, nOpPsSAMOYIOJBbHBIM — MHapajuleseNuIe]; 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 MHOTOTPAHHUKMW: NpPaBWIbHAsA IpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O MNpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM UM TOJIHOM MOBEPXHOCTH MPSMON MPHU3MBI,
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 CHUMMETPUM  INPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHUSI BEKTOpPA HA YHUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAaMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIH KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpusi chepsl u
mapa.

O0béMm. OcHoBHBIE CBOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIAPA, TUpaMHUIbl 1 KoHyca. O0BEM Iapa u M1apoBOTo
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, ONHCAaHHAs OKojo mnuiauHApa. Ilepeceuenme cdepsl u mmIapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[logobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAJEH MOBEPXHOCTEN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiyieIbHO M MEPIEeHIUKYISIPHO OCH), CEUYCHHS KOHyca (MapasieibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpaHcTtBe. Omepanuu Haj —BeKkTopamMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3azay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtobpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[IpeobpazoBanus nomodus. [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(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMN 00YyJaIOIIEeTOoCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMHU B COOTBETCTBUHM C HX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKUX MAaTEMATHKOB M POCCUHUCKOM MaTEMaTHYECKOM IITKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO0 MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHUH, pacCyKJACHUH, BOCIIPUUMYHBOCTD
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOC IHMTAaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

FOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTU TPYJOIIO0Us, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLUATIbHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTHA W 3HAYMMOCTH ISl 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 YHHBEpPCaJIbHbIE YUeOHbIe 1eiiCTBUA

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IICHHS U CPABHEHUSI, KPUTEPUH TIPOBOAMMOTO aHAIIN34;

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

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpeJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENILHO JI0KA3aTEbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh  HauOolee  MOAXOIAIIUA C  y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE W JAaHHOE, (hOPMHUPOBATH TUIIOTE3Y, ApryMEHTHPOBATH
CBOIO MTO3ULIMIO, MHEHHE;

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

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmaumeii:

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

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3IUYHBIX BHUAOB U
dbopm npencTaBICHU;

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

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

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 THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKTaeMOW TEMBHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHbIN MHTE/VICKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPHU PEIICHUU 3a/a4H,
BHOCUTH KOPPEKTHUBHI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WIIM HEJOCTHXKEHUSI PE3yJbTaTOB JAEATEIbHOCTH, HAXOAUTh OIIHUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NESATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, pacrpenensiTh
BUIBl pabOT, JOroBapuBaThcsa, OOCYKIAaTb WpOLECC U pe3yjibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«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 KJacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MMPOCTPAHCTBE;

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

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTIOI'PAaHHHUKOB (TMpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1IaccuuKaIuu;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C  CEYECHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

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

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
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 CHUMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMU, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIICHUH MATEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKaTh, MPeOOPa30BbIBATh U HMHTEPIPETUPOBATH HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (HUrypax, TMpPEeACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHBIE CUTyallud, MPUMEHSITh W3yUYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu ChOopMyIHPOBaHHOMN
npo0JIeMbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHMEM I€OMETPUUYECKHX
MOHSITHA W TEOpEM, ammapara anreOpbl, pemarh MPaKTHYeCKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C IMJIMHIPUYECKOM,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHITUSMHU, CBSI3AHHBIMU C TE€JIAMH BPAILCHUS: [WIHHAPOM,
KOHYCOM, chepoit u mapom;

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

KJacCU(UIUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M T BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TOBEPXHOCTEN U 00BEMaMuU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, 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 OTMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITH OTIEPAIIMU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUKM OT TOYKH [0 IUIOCKOCTH, B
L€JIOM, HAa TPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METOAA IIPU PEIICHUY;
CBOOOJTHO ONEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIEHUS TpHU
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus MOA00US;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAIECHUSA: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHUS CEUEHUW: METOJ CJEA0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HESIBHOM (hopMe;

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

IIPUMEHSATh MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

MPUMEHATh  TOJIYyYCHHbIE  3HAaHUS  HA  [PAKTUKE:  CPAaBHUBAT,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH H TEOPEM,
ammaparta anreOpbl, pemarth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoimmuecTBo
Ne HanmeHoBaHMe pa3je/ioB U TeM
4acoB DJlIeKTpOoHHbIe (LM(pPpoBbIe) 00pa3oBaTebHbIE Pecypchl
n/n NPOrpamMmbl
Bcero
1 BBenenune B ctepeoMeTpuio 23 https://m.edsoo.ru/588c85b2
B
2 SAHMHOC PACTOJOIKCHIE HPAMBIX B 6 https://m.edsoo.ru/ddcdafc2
MIPOCTPAHCTBE
3 [TapamienpHOCTE NPSMBIX U IJIIOCKOCTEN B 8 https://m.edsoo.ru/ebag3ds4
MIPOCTPAHCTBE
I1
4 epHeHHminpHOCTB MpAMBIX I 25 https://m.edso0.ru/76122161
IJIOCKOCTEHN B MPOCTPAHCTBE
VYTIBl U paccTOSTHUS 16 https://m.edsoo.ru/db7fa53e
MHororpaHHUKU 7 https://m.edso0.ru/4284be8b
BekTops! B mpocTpaHcTBE 12 https://m.edsoo.ru/c2bed9c5
3 HOBTOPGHI/IC, 00o011eHne U cucTeMaTH3anus 5 httos://m.edsoo.ru/f24cads6
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/76122161
https://m.edsoo.ru/db7fa53e
https://m.edsoo.ru/4284be8b
https://m.edsoo.ru/c2bed9c5
https://m.edsoo.ru/f24c9d86

11 KVIACC

H KouunyecTBo
Ne n/m ANMCHOBAIHE PASACIOB 1 TEM yacos JuekTpoHHbIe (UG PpoBBIE) 00pa3oBaTeIbHbIE peCypPChl
NMPOrpaMmblI
Bceero
1 AHanutuyeckas TeoMeTpHst 15 https://m.edsoo.ru/c7ce9c2f
I1 006
2 OBTOPEHIE, ODOBIIEHIE 1 15 https://m.eds00.ru/49d29f46
cucreMarui3anus 3HaHUN
3 O0BEM MHOTOTpAaHHUKA 17 https://m.edsoo.ru/ech2a824
4 Tena BpameHus 24 https://m.edsoo.ru/7a5e9713
I N
5 JIOUIAH OBEPXHOCTH 1 0OBEMEI 9 https://m.edsoo.ru/24171bae
KPYTIIBIX TEI
6 JIBrokeHUst 5 https://m.edsoo.ru/dec14c37
II 606
7 OBTOPEHHE, 000 IIIGHI:IC 1 17 https://m.edsoo.ru/de683aaa
cUCTeMaTH3alls 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/c7ce9c2f
https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/24171bae
https://m.edsoo.ru/dec14c37
https://m.edsoo.ru/de683aaa

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonnuectBo | DileKTpoOHHBIE
4yacos uugpoBbie
Nen/m | Tema ypoka bp
o0pa3oBaTe/ibHbIE
Bcero
pecypcsbl

OcHoBHBIE TIpaBUIIa U300PAKEHHSI HA PUCYHKE TIOCKOCTH, TAPAJJISIIbHBIX MPSIMBIX

1 P P PHEYH P P 1 https://m.edso0.ru/588c85b2
(0Tpe3KoB), CepeIMHbI OTPE3Ka
[onsiTHS cCTEpeOMETPUH: TOUKA, TIPsMasi, TIIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

2 MpaBUIIa H300paKeHHs Ha PUCYHKE TUIOCKOCTH, MapajIeNbHbIX IPSIMBIX (OTPE3KOB), 1 https://m.edsoo.ru/ddcdafc2
CepeHbI OTpe3Ka
[TonsTHs: nepecekaronuecs MIOCKOCTH, IEpeceKaroluecs NpsaMast U INIOCKOCTh;

3 P B P B P 1 https://m.edsoo.ru/eba83d84
MOJIYTIPOCTPAHCTBO
[TonsiTHs: nepecekarouecs MIOCKOCTH, IEpeceKaroluecs npsaMast U INIOCKOCTh;

4 P P B P 1 https://m.edso0.ru/76122161
MOJIYTIPOCTPAHCTBO
MHororpaHH1KH, U300pa)KeHUe MPOCTEUIINX MTPOCTPAHCTBEHHBIX QUTYD,

5 P P P pocTp Quryp 1 https://m.edsoo.ru/db7fa53e
HECYLIECTBYIOIUX 00BEKTOB
MHororpaHHUKH, U300pa)KeHUE MPOCTEUIITUX TPOCTPAHCTBEHHBIX QUTYD,

6 P P P POctp Puryp 1 https://m.edsoo.ru/4284be8b
HECYLIECTBYIOIUX 00BEKTOB
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CICACTBUS U3 HUX https://m.edsoo.ru/c2bed9c5
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX https://m.edsoo.ru/f24c9d86
AKCHOMBI CTepeOMEeTPUH U TIEpBbIe cleACTBUS 13 HUX. CrocoObl 3aJaHusl PSMBIX U

9 5 p p P a . a p 1 https://m.edsoo.ru/db11b7fd
miockocTelt B mpoctpancTBe. O003HAYEHHS IPSAMBIX U IIIOCKOCTEH
N306paxenue ceueHuit mupaMusl, Kyoa U Ipu3Mbl, KOTOpPbIE POXOJIAT Yepe3 ux

10 pEbpa. M300parkeHne nepeceueHus MoJIy4eHHbIX IIIoCKocTel. PackparmBanue 1 https://m.edsoo.ru/b5dd926b
MIOCTPOEHHBIX CEUEHHH pa3HBIMU LIBETAMH

11 N306pakenue ceueHuit mupaMusl, Kyoa U IpU3Mbl, KOTOpbIE MPOXOJIAT Yepe3 ux 1 https://m.edsoo.ru/l4ca712c
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pEbpa. M300paskeHue nepeceueHus MoIy4eHHbIX TIIOCKOCTel. PackpammBanue
MOCTPOCHHBIX CEUYEHUN PA3HBIMU [[BETAMHU

N3o0pakenue ceueHuil mupaMupl, Kyoa U IPU3MbI, KOTOPBIE MMPOXOIST Yepe3 X

12 pebpa. M3o0pakeHHe niepecedeHHMsI MMOTYICHHBIX TUTIOCKOCTeH. PackpammBanue https://m.edsoo.ru/b2618cce
HOCTpOGHHI)IX CG‘IGHI/Iﬁ pa?,HI)IMI/I oBeTaMH
N3o0pakenue ceueHuil mupaMupl, Kyoa U PU3MbI, KOTOPBIE MPOXOIST Yepe3 X

13 pédpa. M300paxxeHne nepecedeHust MoIy4eHHbIX IIockocTel. PackparBanue https://m.edsoo.ru/9cf3b9bf
HOCTpOGHHI)IX CG‘IGHI/Iﬁ paSHI)IMI/I oBeTaMH

14 Merton cnenoB sl MOCTPOEHUS CEUYECHHI https://m.edsoo.ru/1b2f91f7
MeTton cinenoB Ui IOoCTpoeHus ceueHuii. CBOICTBa ITepeceYeHU N IIPSIMBIX U

15 § P p P https://m.edsoo.ru/1844a2e4
IUIOCKOCTEMN
Meton cinenoB Ui IOCTpoeHus ceueHuii. CBOICTBa ITepeceYeHU IIPSIMBIX U

16 N P p P https://m.edsoo.ru/a9d15d32
IUIOCKOCTEMN
ITocTpoenue ceueHuii B mupamuae, Kyoe mo TpéM Toukam Ha péopax. Co3ganHue

17 p = p Y p peop https://m.edsoo.ru/4c4216e9
BBIHOCHBIX YEPTEKEH U 3aMKCh IIaroB MOCTPOCHUS
ITocTpoeHue ceueHuii B mupaMue, Kyoe mo TpéM Toukam Ha péopax. Co3ganue

18 P N P Y p Peop https://m.edsoo.ru/57e2e351
BBIHOCHBIX YEPTEKEH U 3aMKCh IIaroB MOCTPOCHUS
ITocTpoenue ceueHuii B mupaMue, Kyoe mo TpéM Toukam Ha péopax. Co3ganue

19 P B p Y p Peop https://m.edsoo.ru/4fcbfc2f
BBIHOCHBIX YEPTEKEH U 3aMKCh IIaroB MOCTPOSHUS
ITocTpoenue ceueHuii B mupaMue, Kyoe mo TpéM Toukam Ha péopax. Co3ganue

20 P B p Y p PeEop https://m.edsoo.ru/c5abbc54
BBIHOCHBIX YEPTEKEH U 3aMKCh IIaroB MOCTPOSHUS
IToBTOpenue maanuMeTpud: TeopeMa 0 IPONOPLUOHAILHBIX OTpe3Kax. [1lomooue

21 p p p potiop p https://m.edsoo.ru/7d1fb4c8
TPEYTrOJIbHUKOB
[ToBTOpenue mranumerpun: Teopema MeHenas. PacueTsl B cedeHUAX Ha BBIHOCHBIX

22 https://m.edsoo.ru/c5a497c4
yeprexax. Mictopus pa3BuTHsI IIIAaHUMETPUH U CTEPEOMETPUN

23 KonTtponpHas padota "Axkcuomsl crepeomerpun. Ceuenus" https://m.edsoo.ru/a6ae516e
BzanMHoe pacmookeHne IpsiMbIX B IpocTpadcTBe. CKpElInBarOIINECS IPSIMEBIE.

24 p p pocTh p p https://m.edsoo.ru/cbfb4984

HpI/I3HaKI/I CKpCUIUBAOIUXCA ITPAMBIX. HapaHHeHBHBIC IpsAMBIC B IIPOCTPAHCTBEC
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Teopema 0 CylIECTBOBAHUM U €IMHCTBEHHOCTHU NPSMOM NapaJlJIEIbHONW JaHHON

25 IIPSIMOM, IIPOXOAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JISKAIEeH HA JaHHOW IPSMOM. https://m.edsoo.ru/ac45fd6f
JlemMa o mepeceueHnu napavieIbHbIX MPSIMBIX IIJIOCKOCTHIO
[TapannensHOCTH TpeX MpsAMBIX. Teopema o TpEX mapaaieabHbIX OpsMbIX. Teopema o

26 P pex 1 P P P P P https://m.edsoo.ru/5allad49
CKPEIIUBAIOIINXCS MPSAMBIX
[TapannensHoe npoektrpoBanre. OCHOBHBIE CBOMCTBA MapaJUICILHOTO

27 P p P p . https://m.edsoo.ru/f275db49
npoektupoBanusi. M3o00pakeHne pa3sHpIx GUTYp B apAILICITHLHON MPOEKIINH

EHTpaJIbHAs IPOEKIIHS. YTOJI ¢ COHATPABICHHBIMU CTOPOHAMH. YTOJI MEXK/T

28 Herrrp P P P Y https://m.edsoo.ru/7ca4fa2f
MPSIMBIMU
3ajaun Ha JOKA3aTeNIbCTBO U UCCIIEI0OBAaHUE, CBA3aHHBIC C PACTIONOKEHUEM TPSIMBIX B

29 ’ P P https://m.edsoo.ru/53ab7cfd
MPOCTPAHCTBE
[ToHsTHA: MapaJUIeNTbHOCTh NPSIMOM U TIIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak

30 MapajuIeIbHOCTH IPSIMON U IIIOCKOCTH. CBONCTBA MapaIEIbHOCTH IPSIMON U https://m.edso0.ru/1737fd63
IIJIOCKOCTH
['eomeTpuueckue 3ajaun Ha BBIYUCIICHUE U 10KA3aTEIbCTBO, CBSI3AHHBIE C

31 P 5 ’ https://m.edsoo.ru/e8e1391a
MapajuIeIbHOCTBIO MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE
[TocTpoenne ceueHuns, MPOXOAAIIETO Yepe3 JaHHYIO IPSIMYIO Ha YepTekKe U

32 P > P . R P yIOV PAMYIO p https://m.edsoo.ru/49ffaffl
MapajuieJIbHOTO Apyrou npsMoi. Pacuér oTHomeHuit
[TapannenpHas mpoekLus, IPUMEHEHUE JJIsl IOCTPOCHUS CeueHui Kyda u

33 P P o p R Y https://m.edsoo.ru/ac13686d
napauienenumnena. CpolcTBa napasuiesienume1a U Ipu3Mbl

34 [TapannenpHbie iockocTy. [Ipu3HaKu napaiebHOCTH JBYX IJIOCKOCTEN https://m.edso0.ru/b936e992
Teopema 0 napajIeNbHOCTU U €IMHCTBEHHOCTH IIJIOCKOCTH, MIPOXOSIIEH uepe3

35 p P B - TP . p https://m.edsoo.ru/6be9fbea
TOYKY, HE MPUHAJUICKALYIO TaHHOU INIOCKOCTH U CIEACTBUSA U3 HEE
CBoiicTBa napajijiebHbIX IUIOCKOCTEN: 0 NApAJJIECIbHOCTHU MPSAMBIX IIEPECECUCHUS MIPU

36 p P N . p p p https://m.edsoo.ru/6c42af37
MEePECEUCHHH IBYX NapaJlIebHbIX MJIOCKOCTEHN TpeThen
CpoiicTBa mapauieTbHBIX MIIOCKOCTEN: 00 OTpe3Kax MmapaieIbHBIX MPSMBIX,

37 3aKII0YEHHBIX MEKY MTapalIeIbHBIMU IIJIOCKOCTSMU; O TIEPECEUECHUH NIPSMOH C https://m.edsoo.ru/e157c6f7

ABYMA ITapaJlJICIIbHBIMU IIJIOCKOCTAMUA
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38 [ToBTopenue: Teopema [udaropa Ha miockoctTu 1 https://m.edsoo.ru/9ccc55d3

39 [ToBTOpEHUE: TPUTOHOMETPUS NPSIMOYIOJIBHOTO TPEYTOJIbHUKA 1 https://m.edsoo.ru/e6c98c7c

40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO TapaslieyeIuiea 1 https://m.edsoo.ru/99d56dab

41 Boruncnenue 1iauH 0Tpe3KoB B KyOe U MpSAMOYIOJIbHOM MapalijieieuIee 1 https://m.edsoo.ru/5h1bb69d

42 [lepneHUKyYISPHOCTD NPAMOU U INIOCKOCTH. [Ipu3HaK NepneHuKyIspHOCTH IPIMOU 1 https://m.eds00.ru/5682452
U TJIOCKOCTH

43 [lepneHMKyYISIPHOCTD NPAMOU U INIOCKOCTH. [IpHu3HaK NepneHuKyIspHOCTH NPSIMOU 1 httos://m.eds00.ru/59fcecTs
U TJIOCKOCTH

44 Teopema o cyiiecTBOBaHUU U eJII/IH(iTBeHHOCTI/I MPSIMOM, IPOXOASILEN Yepe3 TOUKY 1 httos://m.edso0.ru/c93542b5
MIPOCTPAHCTBA U NEPIEHIUKYISIPHON K IJIOCKOCTH

45 [InockocTy M nepneHUKyIIpHbIE UM NPsSIMbIE B MHOTOTPAaHHUKAX 1 https://m.edsoo.ru/62fc55e3

46 [InockocTy M NepneHAUKYIIPHBIE UM NPSMbIE B MHOTOTPAHHUKAX 1 https://m.edsoo0.ru/76464a93

47 [Tepnenukynsip u HaknoHHas. [locTpoeHNE MEpIIEHIUKYISIpAa U3 TOUYKH Ha TIPSIMYIO 1 https://m.edso0.ru/818779e7

48 [Tepnenaukynsip u HaknoHHas. [locTpoeHue MepIIEHANKYIISIPa U3 TOUKH HA MPAMYIO 1 https://m.eds00.ru/b9366929

49 Teopema o Tpéx mepreHANKYIsApax (MpssMast 1 0OpaTHast) 1 https://m.edsoo.ru/13ca2779

50 Teopema o TpEx mepneHANKYIsApax (MpsMast 1 oOpaTHas) 1 https://m.edsoo.ru/7e55435e

51 YT0JI MeXKTy CKPEITUBAIOIIMUMHUCS TTPSIMBIMHU 1 https://m.edsoo.ru/4d5fb41d

52 [Touck nepneHANKYISIPHBIX MPAMBIX ¢ TIOMOIIBIO MEPIICHAUKYIISIPHBIX TIJIOCKOCTEH 1 https://m.edsoo.ru/9eceb7da

53 OpToroHanbHOE MPOCKTUPOBAHUE 1 https://m.edsoo.ru/c82fe87¢c

54 [Toctpoenue ceiquHﬁ KyOa, MpU3Mbl, IPAaBUIbHOM MUPAMU/IbI C IOMOILIbIO 1 httos://m.edsoo.ru/fc377c51
OPTOrOHAJILHOM MPOEKIUH

55 [Toctpoenue ceiquHﬁ KyOa, MpU3MBbl, IPAaBUIILHON MUPAMUJIbI C TOMOIIBIO 1 httos://m.edsoo.ru/56c8faad
OPTOrOHAJILHOM MPOEKIUH

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [IlmockocTn cummeTpuii B 1 https://m.edsoo.ru/bal7cs27
MHOTOTPaHHUKAX

57 [Ipu3Hak nepneHauKyJIIpHOCTH IIPSAMOM U INIOCKOCTH KaK CIEACTBUE CUMMETPUU https://m.edsoo.ru/3b72c654

58 IIpaBuiIbHBIE MHOTOIPAaHHUKHU. Pac4€T paccTOSHUN OT TOYKHU [0 INIOCKOCTH https://m.edsoo.ru/2ae86¢5b
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59 [IpaBunbpHBIE MHOTOTPAHHUKH. PacU€T pacCTOSHMI OT TOYKH JI0 IIOCKOCTH 1 https://m.edsoo.ru/b33d2119
CrocoObI OIYCTUTD MEPIICHIUKYIISPBI: CHMMETPHS, CABUT TOYKH I10 ITapajuIeIbHOM

60 . 4 PHEHIYIP P A P 1 https://m.edsoo.ru/cb1b137c
psSIMOM

61 CrBur 1o HenmapayIeIbHOU MPSMON, U3MEHEHHUE PACCTOSTHUMN 1 https://m.edsoo.ru/2625aldb
KonTponbras padoTa "B3anmMHOe pacookeHue IpsMbIX U IIJIOCKOCTEH B

62 P '];O P P 1 https://m.edsoo.ru/b5bc8eec
MPOCTPAHCTBE
[ToBTOpEHME: YO MEXKTy IPAMBIMH Ha TUIOCKOCTH, TPUTOHOMETPHS B IIPOU3BOJIEHOM

63 P - Ay TP P P P 1 https://m.edsoo.ru/6f93bcdf
TPEYroJibHUKE, TEOpEeMa KOCUHYCOB

64 [ToBTOpEHME: YrOJI MEKy CKPEIIMBAIOIIMMUCS MPSIMBIMU B IPOCTPAHCTBE 1 https://m.edsoo.ru/15e4fecc

65 I'eoMeTprueckne METOIbI BBIYMCIIEHUS YIJIa MEXTY NPSAMBIMUA B MHOTOTPAaHHUKAX 1 https://m.edsoo.ru/7dec35ee

66 JIByrpanusbiii yroyu. CBOMCTBO JIMHEWHBIX YTJIOB JIBYTPAHHOTO yria 1 https://m.edso0.ru/3922fc23

67 [TepnenqukynspHble II0CKOCTH. CBOMCTBA B3aUMHO NMEPIIEHIUKYIISIPHBIX IUIOCKOCTEN 1 https://m.edsoo.ru/6blaa76d
[Ipu3Hak neprneHIuKyIIPHOCTH TJIOCKOCTEN; TEOpEMA O MPSAMOM NMePECEUCHUs 1B

68 p up FHIYIAD N p p p FBYX 1 https://m.edso0.ru/16¢95c3a
MJIOCKOCTEH MEPIeHIUKYIIPHBIX TPEThEH TIIOCKOCTH
IIpssMOYroaBHBIN NapajieenuIle; Ky0; N3MEPEHHs, CBOMCTBA IIPSIMOYTOJILHOTO

69 PAMOYL P s &Y P PAMOYT 1 https://m.edso0.ru/52c88814
napajuiesienumesa

70 TeopeMa o quaroHanu NpsiMOYroJLHOIO MapaUieNieuIe a U CIeACTBUE U3 Heé 1 https://m.edsoo.ru/d47cac87
CrepeoMeTpHUYCSCKIE U IIPUKIIAIHBIC 3a]]aUH, CBSI3aHHBIC CO B3aUMHBIM

71 P P P A s 1 https://m.edsoo.ru/6e119e38
PacIOI0KEHUEM MPSAMBIX M INIOCKOCTH
[ToBTOpEHME: CKPEIIUBAOIIUECS MPSIMbIC, apaJlIeIbHbIC ITIOCKOCTH B CTaHJAPTHBIX

72 P et B P P Aap 1 https://m.edsoo0.ru/1144c324
MHOTOTpaHHUKaX
[Tapa mapaieabHBIX IJIOCKOCTEH Ha CKPEUIUBAIOIIUXCS MPSIMBIX, PACCTOSTHUE MEXK

73 pé 11ap petlt B P P o 1 https://m.edsoo.ru/cfca9ebf
CKPEILUBAOIIUMHUCS MPSIMBIMU B TPOCTHIX CUTYAILIHIX

74 PaccrosHMe OT TOUKH 10 TUIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10 TUIOCKOCTH 1 https://m.edsoo0.ru/b9a387c8
BrranciieHue paccTosSHUI MEXTy CKPEIIUBAIOIUMUCS MPSIMBIMU C TIOMOIIBIO

75 p . A1y CKRpett H p Hl 1 https://m.edsoo.ru/fc762dd4
MEePIEHIUKYJISIPHON MIIOCKOCTH

76 TpéxrpanHblil yroi, HepaBeHCTBa I TpexrpaHHbIX yriioB. Teopema [Iudaropa, 1 https://m.edsoo.ru/6e34b31e
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TEOPEMBI KOCUHYCOB U CUHYCOB JJIsl TPEXIPAaHHOIO yria

77 DneMeHTHl chepUIECKON reOMETPUH: T€0Ie3MUSCKIEe THHUN Ha 3eMIie 1 https://m.edsoo0.ru/82ba2777
78 KonTtponsHas padora "Yriel u paccrosHus" 1 https://m.edsoo.ru/69a7d942
79 Cucremaru3zanus 3HaHUK "MHOTOTPAaHHUK U €T0 3JIEMEHTHI" 1 https://m.edsoo.ru/dd1173e8
80 [Mupamuna. Buast nupamun. [IpaBunbHas nupamuaa 1 https://m.edsoo.ru/51ff5abc

81 [Tpusma. Ilpsamas u HakIoHHas npusMbl. [IpaBuiibHas npusma 1 https://m.edsoo.ru/68bb5bec
82 [Ipsimoii mapanenenunes, NpsIMOYroJIbHbBIN Napajiesenumnes, Kyo 1 https://m.edsoo.ru/8515ba52
83 Brinykiible MHOTOrpanHuku. Teopema Ditnepa 1 https://m.eds00.ru/86151552
84 Beinmykneie MHOrorpanauku. Teopema Diinepa. [IpaBuibHbBIE U IOTYIIPaBUIIBHBIE 1 httos://m.eds00.ru/624c6567

MHOTOTPaHHUKH

85 KontponsHas padota "MHuororpanHuku" 1 https://m.edso0.ru/9ac392c8
86 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE 1 https://m.edsoo.ru/b744c9ec
87 CymMMa BEKTOPOB 1 https://m.edsoo.ru/29ad6e37
88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/da162dbc
89 [TpaBuso mapannenenurnena 1 https://m.edsoo.ru/a8b5abla
90 YMHOXEHHEe BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/2a5d2dc1
91 Paznosxenne BekTopa 1o 6a3ucy Tpéx BEKTOPOB, HE JICKAIIUX B OJTHON MJIOCKOCTH 1 https://m.eds00.ru/92765464
92 CkaysipHO€ NMPOU3BEICHUE 1 https://m.edsoo.ru/fdéb44a5
93 Brruncienue yriia Mex1y BEKTOpaMu B IPOCTPAHCTBE 1 https://m.edsoo.ru/e634d38a
94 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 https://m.edsoo.ru/3d5b22ec
95 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 https://m.edsoo.ru/6b87c2da
96 [IpocTeiimue 3a1a4u ¢ BEKTOPAMH 1 https://m.edsoo.ru/b9b6d54f
97 IIpocreiimue 3ana4n ¢ BEKTOpaMu 1 https://m.edsoo.ru/24e7b226
98 O06o001eHne u cucTeMaTu3aus 3HaHu | 1 https://m.edsoo0.ru/22247c8c
99 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 1 https://m.edsoo.ru/eb16c6la
100 HToroas koHTpoJbHAsA paboTa 1 https://m.edsoo.ru/eca25dd6
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https://m.edsoo.ru/6b87c2da
https://m.edsoo.ru/b9b6d54f
https://m.edsoo.ru/24e7b226
https://m.edsoo.ru/22247c8c
https://m.edsoo.ru/eb16c61a
https://m.edsoo.ru/eca25dd6

101 Hrorosas koHTpOJIbHAS paboTa 1 https://m.edsoo.ru/13be7183
102 O000111eHIE U cUCTEMATHU3AUs 3HAHUN 1 https://m.eds00.ru/c8863892
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/13be7183
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11 KVIACC

KonnuectBo | DieKTpoHHBIE
Newin | Teva ypora S [ -
Beero pecypcsl
1 [ToBTOopenue tems! "KoopauHaTsl BeKTOpa Ha MJIOCKOCTH U B IPOCTPaHCTBE" 1 https://m.edsoo.ru/c7ce9c2f
2 [ToBTOpenue Temsl "CransipHOE TPOU3BEICHNE BEKTOPOB" 1 https://m.edso0.ru/49d29f46
3 [ToBTOpenue Tems! "Borunicienue yria Mexy BEKTOpaMH B POCTpaHCTBE" 1 https://m.edsoo.ru/ech2a824
4 [ToBTOpenue TeMsl "YpaBHEHHE TPAMOM, TPOXOIAIIEH Yepe3 ABE TOUKHU" 1 https://m.edsoo.ru/7a5e9713
5 YpaBHEHHE ITIOCKOCTH, HOPMaJib, YpaBHEHHE TIJIOCKOCTH B OTpE3Kax 1 https://m.edsoo.ru/24171bae
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YpaBHEHUE MIIOCKOCTH B OTPE3Kax 1 https://m.edsoo.ru/dec14c37
7 BekTopHoe npousBeneHue 1 https://m.edsoo.ru/de683aaa
8 JluneliHble HEPABEHCTBA, JIMHEWHOE MPOTPAMMUPOBAHUE 1 https://m.edsoo.ru/f72c7fa9
9 JluneliHbIe HEPABEHCTBA, JIMHEHHOE TPOTPaMMHUPOBAHNE 1 https://m.edsoo.ru/d21cf6ee
10 AHaTUTHYECKHE METOJIbI pacuéTa yriia MeX1y MPSMBbIMA B MHOTOTpaHHUKAX 1 https://m.edsoo.ru/d1fa9d71
11 AHAJIUTUYECKUE METOJIbI pacu€Ta yriia Mexay MIIOCKOCTIMH B MHOTOTpaHHUKAX 1 https://m.edsoo.ru/fe24d456
12 dopmysia pacCTOSIHUA OT TOYKH JI0 TIJIOCKOCTH B KOOPAMHATAX 1 https://m.edso0.ru/5b56823d
13 Haxosxienue paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1 https://m.edsoo.ru/9ef42fa7
14 Haxoxnenue paccTosiHUi OT TOYKH JI0 TVIOCKOCTH B MPAaBUILHON MUPaMUJIE 1 https://m.edsoo.ru/25bclef2
15 KontponbHas padoTa "AHaauTHYECKas TeOMETpHs" 1 https://m.edsoo.ru/1f7ea33f
16 CeueHrs MHOTOTPAHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHI 1 https://m.edso0.ru/416bc79c
17 CedeHusi MHOTOI'PAaHHUKOB: METO/T CIEJIOB 1 https://m.edsoo.ru/1273ffb9
18 Ceuenus Mj{ororpaHHHKOB: CTaHJApTHbIE IJIIOCKOCTH, NIEPECEUCHUS IPSIMBIX U 1 htts://m.edsoo.ru/a2cd38ad
MJIOCKOCTEMN
19 [TapamienpHbIe IPSAMBIEC U INIOCKOCTH: NApAJIJICIbHBIE CEYCHUS 1 https://m.edsoo.ru/e4b889fd
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20

[TapannenpHble NPAMBIE U INIOCKOCTH: PACYET OTHOLLICHUI

https://m.edsoo.ru/b12282ed

21 [TapamtenpHbIe IPSIMBIE U INIOCKOCTH: YIUIBI MEXKIY CKPELIUBAIOIIMMUCS MIPSMBIMHU https://m.edsoo.ru/bd78ac3a
[lepnenqukynsipHbIe TIPSMBIE U TNIOCKOCTH: CTaHJAPTHBIE TTAPhl IEPIECHINKYISIPHBIX

22 PHEHAMIEYTAP P Hap PRUHCPHEHAEY AP 1 https://m.eds00.ru/f767e671
IJIOCKOCTEHN U MPSIMBIX, CAMMETPUH MHOTOTPAaHHHUKOB

23 [TepnienaAuKyNsIpHBIE TPSAMBIEC U INIOCKOCTH: TEOPEMA O TPEX MEPIICHANKYIISIPax https://m.edso0.ru/9392d44f

24 [IepneHuKyIsIpHBIE IPSAMBIE U IUNIOCKOCTH: BBIYUCIICHHS IJIMH B MHOTOIPAHHUKAX https://m.edsoo.ru/6e7bf7cl
[ToBTOpEHME: MO MHOTOYTOJIBHUKOB, (DOPMYITBI JUISl TUIOIIAIeH, COOOpaKeHuUs

25 P Hal o (opmyzet 1 tHal P 1 https://m.edsoo.ru/9baad726
noaoous
[ToBTOpEeHME: MO MHOTOYTOJIBHUKOB, (DOPMYITBI JUTSl TUIOIIAIeH, COOOpaKeHuUs

26 P al 4 (opyIsi 4 tal P 1 https://m.edsoo.ru/d633eedb
noxoous
[ToBTOpEHME: TIIOMIAAN MHOTOYTOJIBHUKOB, (DOPMYITBI SISl TUTOIIAIeH, COOOpakeHUs

27 p at 4 Gopmysts 2 At P 1 https://m.edsoo.ru/fc911a8e
noxoous
IInomanay cedeHnit MHOTOIPaHHHMKOB: IIJIOIIAAM IIOBEPXHOCTEH, pa3pe3aHus Ha YacTH,

28 e P Hat P pasp 1 https://m.edsoo.ru/d81cea87
cooOpakeHHs TI0100us
IInomanay cedeHuit MHOTOIpaHHHMKOB: IIJIOIIAAM IIOBEPXHOCTEH, pa3pe3aHus Ha YacTH,

29 Al P Hat P pasp 1 https://m.edsoo.ru/83b98d39
cooOpakeHHs TI0100us

30 KonTtponbHas padota "[loBTOpeHHE: MHOTOTPaHHUKH, CEYEHUSI MHOTOTPaHHUKOB" https://m.edsoo.ru/d2658ebd

31 O06bEM Tema. O0beM IPSIMOYTOJIBHOTO Mapajuieenuneaa https://m.edsoo.ru/826e23fb

32 3amauu 00 yaBoeHUH Kyba, 0 KBajgpaType KyOa; 0 TPUCEKIIUH yIiia https://m.edsoo.ru/522e867e
CrepeoMeTrpuueckue 3aJ1auu, CBA3aHHbIE C 00bEMOM MPSMOYTOJIBLHOTO

33 P P A PAMOYT 1 https://m.edsoo.ru/2667e6de
napasuieNienunea
[Ipuknanueie 3a1a4u, CBsI3aHHBIE C BRIUUCICHUEM 00BEMA MPSIMOYTOJIBLHOTO

34 P A 8 PAMOYE 1 https://m.edsoo.ru/41398a71
napasuieNenuneaa

35 O0bEM npsMOit TPU3MBI 1 https://m.edsoo.ru/ala4466b

36 CrepeomeTpHuecKHe 3a/1auu, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB NMPSIMOM MPU3MBI 1 https://m.edsoo.ru/lee258f4

37 [IpuknaaHele 3a1auu, CBsI3aHHbIE ¢ 00BEMOM MPSIMOM MPU3MBI 1 https://m.edsoo.ru/5b64ebdb

38 Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONpeeEHHOro nHTerpana. O0bpém 1 https://m.edsoo.ru/ca7dbf2d
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HAaKJIOHHOM IIPU3MBI

39 Berurcnenue 00bEMOB TN ¢ TOMOMIBIO ONpeIeEHHOr0 nHTerpana. O0bEM MupamMu bl 1 https://m.edsoo.ru/c4e2e5c6
40 dopmyna 00péma mupamuabl. OTHOIICHHE 00HEMOB IMTUPAMHET C OOIIUM YTIIOM 1 https://m.eds00.ru/91672d2f
41 ®opmyna 06bpéMa upamuael. OTHOIIEHHE 00BEMOB TUPAMHT C OOLITHM YIIIOM 1 https://m.edsoo.ru/5bcdeb66
42 CrepeoMeTrpuueckue 3a/1auu, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1 https://m.edsoo.ru/cfbc984c
43 CrepeomeTpuiecKue 3a/1auM, CBI3aHHbIE C 00bEMAMU MTUPAMUTBI 1 https://m.edsoo.ru/95db2799
44 [Tpuknagaeie 3agaun o TeMe "OO0BEMBI Ten", CBA3aHHBIE C 00HEMOM HAKIIOHHON 1 httos://m.edsoo.ru/5504f1h7
TIPU3MBI
45 [Ipuknanueie 3anaun o teme "OO6bEMBI Ten", CBA3aHHbBIE C 00BEMOM MHPaAMUIbI 1 https://m.edso0.ru/9d64515e
46 [Ipumenenne 06bEMOB. Briunciienne paccTostHUS 10 MIIOCKOCTH 1 https://m.edsoo.ru/4e19ech6
47 KounTponshas padora "O6béM MHOTOTpaHHUKA" 1 https://m.edsoo.ru/db67181c
48 Hunuaapudeckas TOBEPXHOCTh, 00pa3yronye MUINHAPUIECKON MMOBEPXHOCTH 1 https://m.edsoo.ru/278d4dfd
49 Huwmnap. psimoit kpyroBoit munusap. [nomans moBepXHOCTH HMIIMHAPA 1 https://m.edsoo.ru/f83ee683
50 Konnueckas moBepXHOCTh, 00pa3yroliue KOHnIecKoi nosepxuoctu. Konyc 1 https://m.edsoo.ru/bcdfefaé
51 Ceuenne KOHYycCa TNIOCKOCTHIO, TAPAIIIIETHHOM MIIOCKOCTH OCHOBAHHMS 1 https://m.edsoo.ru/2e5a1f29
52 VYceu€nnsiii konyc. M300paxeHne KOHYCOB M YCEYEHHBIX KOHYCOB 1 https://m.edsoo.ru/475fea2c
53 [Tnomanpe 60KOBOI MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH KOHYCA 1 https://m.edsoo.ru/9acl1444e
54 [Tnomanps 60KOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH KOHYCA 1 https://m.edsoo.ru/1325f3dd
55 CTepeoy[eTquecm/Ie 3aJlauM Ha J0Ka3aTeIbCTBO U BHIYMCICHUE, IOCTPOCHUEM 1 httos://m.edsoo.ru/76844cf2
CeUeHUH MUIMHIpPA, KOHYCa
56 CTepeoiv[eTqueCKHe 3aJlauM Ha J0Ka3aTeNIbCTBO U BHIYHCIIEHUE, IOCTPOCHUEM 1 httos://m.edsoo.ru/c3a8bded
CeUeHUH MUIMHIpPA, KOHYCa
57 [Ipuknagabie 337291, CBA3aHHBIC C ITUIHMHIPOM 1 https://m.edsoo.ru/d2del3ca
58 [IpuknagHeie 3aa4u, CBA3aHHbBIE C IIUIHMHIPOM 1 https://m.edso0.ru/3897dad5
59 Coepa u map 1 https://m.edsoo.ru/fb7912b1
60 Ilepeceuenue cgepsl 1 mapa ¢ mwiockocteio. Kacanue mapa u chepbl MI0CKOCTbIO. 1 https://m.edsoo.ru/c1475e77
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Bun u nzo6pakenue mapa

[Mepeceuenue chepsl U mapa ¢ miockocThio. Kacanue mapa u cdepbl IIoCKOCThIO.

61 1 https://m.edsoo.ru/af4a7147
Bun u nzo6paxenue mapa

62 VYpauenue ctepsl. [Inomans chepsr u e€ yacreit https://m.edsoo.ru/2474b359

63 Cummetpusi cephl 1 mapa https://m.edsoo.ru/c23ec878

64 CrepeomeTpuiecKue 3a1a4 Ha JIOIiaSaTeJ'II:CTBO Y BBIYHCIICHHE, CBSI3aHHBIE CO Cepoid 1 httos://m.edsoo.ru/dfa7bda7
Y IapOM, TTIOCTPOEHUEM UX CEUCHUM TIOCKOCTHIO

65 CrepeomeTpuiecKkue 3a1auu Ha JIOIiaSaTeJ'II:CTBO Y BBIYHCIICHHE, CBSI3aHHBIE CO chepoit 1 httos://m.edsoo.ru/d324ea75
Y IapOM, TTIOCTPOEHUEM UX CEUCHUM TIOCKOCTHIO

66 [Ipuknanueie 3ana4n, cBsi3aHHbIE cO chepoil U mapoM 1 https://m.edsoo.ru/95a815fb

67 [ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH, BEIYUCIICHUS B OKPY)KHOCTH, CTaHIapTHBIC 1 htts://m.edsoo.ru/67dda7ee
noxoous

68 Paznuunple KOMOWHAIIMY TET BpaIleHUs] © MHOTOTPAHHUKOB 1 https://m.edsoo0.ru/447414f7

69 3anauu o Teme "Tena ¥ MOBEPXHOCTH BpamIeHUs " 1 https://m.edsoo.ru/7f99de3a

70 3anauu o Teme "Tena ¥ MOBEPXHOCTH BpaImieHus" 1 https://m.edsoo.ru/a97b28ca

71 KonTtponbHas padota "Tena u mOBEpXHOCTH BpamieHUs" 1 https://m.edsoo.ru/e8a547f6

72 O06beM mumuHApa. Teopema 06 00bEME PSIMOTO MUITUHIPA 1 https://m.edso0.ru/961d78a8

73 Brruucnenue o0bEMOB TeN ¢ MOMOIIIBIO onpeneaéHHOro nHTerpaia. O0bpéM KoHyca 1 https://m.edsoo.ru/8cf5adc7

74 [Tnomaan 60KOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA 1 https://m.edso0.ru/172d4f55

75 CrepeoMeTpHuuecKkue 3a/1aui, CBA3aHHbIE C BHIYUCICHHEM 00bEMOB IWIIMH/PA, KOHYCA 1 https://m.edsoo.ru/29beaf77

76 [Tpuknagaeie 3agaun 1Mo Teme "OOBEMBI U TUIOIIAAN TOBEPXHOCTEH Tem" 1 https://m.edso0.ru/88d75145
O06béM 1mapa u mapoBoro cexkropa. Teopema 06 00bEMe mapa. [Tnomane chepsr.

7 CrepeoMeTpHYECKUE 3aJ1a4H, CBA3aHHBIC C BBIYUCIICHHEM 00BEMOB II1apa, IIapoOBOTO 1 https://m.edso0.ru/e5667d27
CEerMeHTa U IIapOBOT0 CEKTOpa
[Ipuknanueie 3anauyn no Teme "OOBEMBI TN, CBA3aHHBIE ¢ 00BEMOM IIapa U

78 wionaabio ceprl. COOTHOIICHHS MEXKIY IUIOIIAIIMU MTOBEPXHOCTEH 1 00bEMaMU 1 https://m.edsoo.ru/5efcff8e

HOIOOHBIX Tel
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[TonoGusbie Tena B npocTpancTBe. M3menenne oobEma rpu no1o0uu.

79 CrepeoMeTprUecKUe 3a/1a4d, CBSI3aHHBIC C BRIYUCICHHEM 00bEMOB TEIT U TUIOIAJICH https://m.edsoo.ru/26cleada
MMOBEPXHOCTEMN

80 KonTtponsHas padora "[1nomaam moBepXHOCTH U 00BEMBI KPYTIIBIX TeT" https://m.edso0.ru/91c864f2

BIDKEHUS pocTpancTBa. OToOpakeHus. JBrkenus u paBeHcTBo puryp. Obmue

81 A . pocIp . P A P $uryp B https://m.edsoo.ru/e8d891e8
CBOMCTBA JIBHKCHHM
Buibl 1BrkeHUM: apalijiebHBIN IEPEHOC, IIEHTPaIbHAsI CHMMETPHUS, 3epKaJibHast

82 AL p ? HEHTP p p https://m.edso00.ru/75255d4b
CUMMETPHS, TIOBOPOT BOKPYT MPSAMOit

83 [Ipeo6pazoBanwms mogoous. [Ipsmas u chepa Ditnepa https://m.edso0.ru/d168c275

84 I'eoMeTpuueckue 3aga4n Ha TPUMEHEHUE JBUKECHUS https://m.edsoo.ru/1daa4342

85 KonTtponsras padota "BexTops! B mpocTpancTse" https://m.edsoo.ru/daeb232d
O6o6maromee noproperue 11 morsTHir 1 MeTOI0B Kypca reomeTpur 10—11 Kmaccos,

86 HHAoM P o FOB KYP P . " https://m.edsoo.ru/ff53f867
cucteMaruzanus 3HaHui: "[lapamiensHOCTh IPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE
O6o6matomiee moropeHue 11 moHsTHII 1 METOOB Kypca reomerpun 10—11 kmaccon

87 HHAot P o 8 '}']p P ’ https://m.eds00.ru/89b29e3d
cucTeMaTtu3aus 3HaHui: "BekTopsl B MpoCTpaHCTBE
O6o0maromee mopropenre 11 moHATHI 1 MeTOAOB Kypca reomerpuu 10—11 ximaccos,

88 HHAort P o 8 zlp P https://m.edsoo.ru/71e78941
cucTeMaTu3aIus 3HaHuii: "BekTopsl B MPOCTpaHCTBE
O6o0maromee mopropenre 11 moHsATHI 1 MeTOAOB Kypca reomerpuu 10—11 xiaccos,

89 HHaot P o 8 \ P P https://m.edsoo.ru/25f8ecf8
cucteMaruzanus 3HaHui: "O0beM MHOTOTPaHHUKA
O6o6matomiee nmoBroperue 11 mousTHil 1 MeTo0B Kypca reomeTpun 10—11 kmaccon

90 HHAot pet | 8 | P P ’ https://m.eds00.ru/68371e98
cucreMaruzanus 3HaHui: "O0beM MHOTOTPaHHUKA
O6o6maromee nopropenue 11 mousTuii 1 MeTo10B Kypca reomerpun 10—11 kaaccos,

91 HHAot P o HOB TP . P " https://m.edso0.ru/81595c6b
cucteMmarusanus 3HaHuii: "Inomanym NoBepXHOCTH U 0OBEMBI KPYTJIIBIX TEJ
O6o6maromee nopropenue 11 mousTuii 1 MeTo10B Kypca reomerpun 10—11 kaaccos,

92 HHAot P o HOB TP . P " https://m.edso0.ru/6d737c4c
cucteMmaru3anus 3HaHuii: "Ilnomnanaym moBepXHOCTH U 0OBEMBI KPYTIIBIX TEJ

93 HToroas koHTpoJbHasA paboTa https://m.edso0.ru/5752266a

94 HToroas koHTpoJbHAsA paboTa https://m.edsoo.ru/52cc9dal



https://m.edsoo.ru/26c1eada
https://m.edsoo.ru/91c864f2
https://m.edsoo.ru/e8d891e8
https://m.edsoo.ru/75255d4b
https://m.edsoo.ru/d168c275
https://m.edsoo.ru/1daa4342
https://m.edsoo.ru/daeb232d
https://m.edsoo.ru/ff53f867
https://m.edsoo.ru/89b29e3d
https://m.edsoo.ru/71e78941
https://m.edsoo.ru/25f8ecf8
https://m.edsoo.ru/68371e98
https://m.edsoo.ru/81595c6b
https://m.edsoo.ru/6d737c4c
https://m.edsoo.ru/5752266a
https://m.edsoo.ru/52cc9da1

95 [ToBTOpEeHue, 0600IICHNE U CHCTEMAaTU3aIUs 3HAHUI 1 https://m.edsoo.ru/ba2b4522
I/ICTO WA PA3BUTUA CTCPCOMECTPHUU KaK HAVKU U eé OJIb B Pa3BUTHUHU COBPCMCHHBIX

96 PHAD P p yKv p P P 1 https://m.edsoo.ru/7fd69e7c
I/IH)KeHepHI)IX nu KOMHI)IOTepHI)IX TCXHOJIOTUN
I/ICTO WA PA3BUTUA CTCPCOMECTPHUU KaK HAVKU U eé OJIb B Pa3BUTHUU COBPCMCHHBIX

97 PHAD P p yKv p P P 1 https://m.eds00.ru/2867b89¢c
I/IH)KeHepHI)IX nu KOMHI)IOTepHI)IX TCXHOJIOTUN
I/ICTO W PAa3BUTUA CTCPCOMECTPHUHN KaK HAVKU N eé OJIb B pa3BUTHUHU COBPCMCHHBIX

98 PHAD P p yKv p p p 1 https://m.edso00.ru/43115873
I/IH)KGHepHI)IX nu KOMHBIOTepHI)IX TCXHOJIOTUN
I/ICTO W PAa3BUTUA CTCPCOMECTPHUHN KaK HAVKU N eé OJIb B Pa3BUTHUU COBPECMCHHBIX

99 pHA p p p yKv p P p 1 https://m.edsoo.ru/4cc117b3
I/IH)KGHepHI)IX nu KOMHBIOTepHI)IX TCXHOJIOTUN
I/ICTO W PAa3BUTUA CTCPCOMECTPHUHN KaK HAVKU N eé OJIb B PAa3BUTHUU COBPCMCHHBIX

100 PHAD P P yKv p P P 1 https://m.edsoo.ru/28dd339e
I/IH)KeHepHI)IX nu KOMHI)IOTepHI)IX TCXHOJIOTUN
I/ICTO W Pa3BUTHUA CTCPCOMECTPHUHN KaK HAVKU N eé OJIb B PAa3BUTHUU COBPECMCHHBIX

101 pHAP peoMeTp YRH 1 € pOIb B P P 1 https://m.eds00.ru/7df6b243
I/IH)KeHepHI)IX nu KOMHI)IOTepHI)IX TCXHOJIOTUN
I/ICTO WS Pa3BUTHA CTEPEOMETPUH KaK HAYKH U €€ POJIb B PAa3BUTHUU COBPEMEHHBIX

102 puA p p p yKu P p p 1 https://m.edso0.ru/6ede9762
I/IH)KeHepHI)IX nu KOMHI)IOTepHI)IX TCXHOJIOTUHU

OBIIEE KOJJMYECTBO YACOB I10 ITPOIT'PAMME 102
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHSAMU: TOUKA, MPSIMasi, TIIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJCTBUS W3 HUX INPU PEIICHUU
' reOMETPHUYECKHUX 33129
73 OnepupoBaTh MOHATHSIMH: MapPAJUICTLHOCTh U MEPICHIUKYISPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpumupoBaTh B3auMHOE pPAcCIOIOKEHHE TPSAMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA yroJ, TPaHU JABYIPAHHOTO yrJa,
7.5 pedpo IBYrpaHHOrO yria, JUHEHHBIN yroia JIBYrpaHHOTO yrija, rpaxycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPAaBUIbHBIH MHOTOTPAaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpamMuzia, MpU3Ma,
' MPSIMOYTOJIBHBIN MTapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA IS
7.8 KJ1accupuKanuu (BbIMYKJIble U HEBBIMTYKIIbIE MHOTOTPAHHUKH, MPAaBUIIbHBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE IPU3MBI, NTapaJlieeIUIe/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHUKOB, HCIOIb3YA
' METO/I CJIE/IOB
Ctpouth ceyeHHS] MHOTOTPAHHMKOB METOJIOM  CIIEAOB, BBITIOJIHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BUJ] CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WM alropuTMaM, TPUMEHSS W3BECTHBIE AaHAJIMTUYECKUE METOJNbI TMpHU
7.12 pelIeHnHd  CTaHAApTHBIX MaTeMaTHYeCKHMX 3ajad Ha  BBIYUCICHHE
pacCTOSHUN MEXIy ABYMs TOYKAMU, OT TOYKH JIO MPSMOM, OT TOUYKHUIO
MJIOCKOCTH, MEXKY CKPEIIUBAOIIUMHUCS MPSIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE T€OMETPUUYECKUX BEIMYMH MO 00pasiam
713 WM alrOpUTMaM, TPUMEHSS W3BECTHBIE AHAJIMTUUYECKUE METOJNbI TMpHU

pPCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAIOIIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ N IIIOCKOCTBIO,




MCXKAY IIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOIOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
yepTrexax U pUCyHKax
[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-
' KOMMYHMKAI[MOHHbIE CUCTEMBI NIPU PELIEHUH CTEPEOMETPUUECKUX 3a/1a4
719 [IpuBouTE mpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MONTydEeHHbIE 3HAHUS Ha MPaKTHUKE: aHAJIM3HPOBATh peabHbIE
CUTYallud M NMPUMEHATh U3yYeHHbIE MOHITHS B MPOLiecce MOUCKA pelieHus
MaTeMaTH4ecKu chOpMYyIUPOBAHHON MPOOJIEMbI, MOJIEIUPOBATh peabHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIIECIOBATH IMOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TEOpeM, ammapara aireopsl,
pemaTh ~ NpakTHYECKUEe  3aJadyM,  CBS3aHHBIE C  HAxX0XJIECHUEM
reOMEeTPUYECKUX BETUUUH
11 KJIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OmnepupoBaTh HOHATHAMM: LMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
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 CIOCOOBI MOJTyYEHHUS TEJl BPALLICHUS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUAMMU: IIAPOBON CETMEHT, OCHOBAaHHME CErMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOI0O CJIOS, BBICOTA LIAPOBOTO
CJ10s1, IIaPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEW Tel  BpalleHus,




T€OMETPUYECKUX TEJl C MPUMEHEHHEM (popmyIt

6.7

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

6.8

BBIYHCIATE COOTHOMIEHUST MEXK/Ty IUIOIIAIIMHU TIOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEN

6.9

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

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHUJI CBEpXy, COOKYy, CHHU3Yy; CTPOUTh CEYEHHS Tell
BpalleHUS

6.11

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

6.12

[IpumensaTs reomerpuyeckue (akThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONAraloIliuX HECKOJIbKO IIArOB PpEUIEHUs, €CIH YCIOBHUS
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopMme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

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

6.15

[IpumeHsTh NpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

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

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB W IPOU3BCACHHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKIAY BCKTOPAMH, CKAIAPHOC IIPOU3IBEACHHE, pacCKilaJblBaTb BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOPaM

6.18

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

6.19

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

6.20

Pemars 3amaum Ha J0Ka3aTEIBCTBO MaTEMaTUUYECKHUX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCJIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTO/bI npu peuIcHun CTaHAAapPTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

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

6.22

HpI/IBOI[I/ITL MNpUMEPbl MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKHU3HU, paCllO3HABAaTh POABIICHUC 3aKOHOB I'COMETPUU B HCKYCCTBC

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'€OMETPUM, HCCIIEN0BATH IIOCTPOCHHBIE 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 IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

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

7.2

B3anMHOe pacronokeHne npsIMbIX B IPOCTPAHCTBE: NIEPECEKAOINECS, TTApAIIICIIbHBIC
n CKpCHIMBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX ©W  IIJIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MIapaJUICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHaIIpaBJICHHBIMHA
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA NapalUIeNIbHBIX IUIOCKOoCcTed. [lpocreiimue
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajienenunes,
MOCTPOEHUE CEUCHU I

7.3

HepHeH,}II/IKy.]'ISIpHOCTI) prIMOfI U IUIOCKOCTU: TMCPICHAUKYIAPHBIC TIIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOPEMa O MPAMOU MEPIEHAUKYISIPHOMN
IJIOCKOCTH. YTJIbI B MTPOCTPAHCTBE: YroJl MEXAY MPSAMOM M TNIOCKOCTHIO, ABYTPaHHbBIN
yroJi, JINHEHHBIH YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI JI0 TUIOCKOCTH, MpoeKust purypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. Teopema o TpEX mepreHuKyIsIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yrosjbHas
pu3Ma, I'paHM U OCHOBAHMs NPHU3MbI, IpsMas W HAKJIOHHAs IpU3MbI, OOKOBas U
I0JIHAsl TOBEPXHOCTh MpH3Mbl. [lapamienenunen, npsMOYroabHbIN Napaiesenunes u
ero cpoiicra. Ilupammna: n-yronbHas nupamujia, I'paHd U OCHOBAHUE MHUPAMU[BI,
O00oKOBasi M NOJHAs MOBEPXHOCTb NHpPAMHJbl, MpaBWIbHAS M ycEUEHHAs MHpaMHJA.
OneMeHThl MNpu3Mbl M nupamuibl.  [IpaBuiibHBIE MHOTOTPAaHHUKH: IIOHATHE
IIPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWJIbHAas MpU3Ma U IpaBWIbHAs NUpPaMUJA,
IIpaBUJIbHAS TPEYroJbHask MUpaMKIa U MpaBUIbHBIN TeTpasp, kyo. [IpencraBienue o
IIPaBWJIBHBIX MHOTOIPAaHHUKAX: OKTa’ap, AOACKa’ap MU ukocayapyrue CeueHus
MPU3MBI ¥ TUPAMUJIBI

7.5

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

7.6

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




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

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

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

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

6.2

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

6.3

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

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

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

6.6

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

6.7

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

6.8

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

6.9

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

6.10

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




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

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

Brnagenne MeromaMu JJOKAa3aTENbCTB, AJITOPUTMAMH pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBONOJOKHOE YTBEP)KJIEHUE, NMPUBOAUTH NPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU. MHOXECTBO, IMOAMHOXECTBO, OII€palluh HaJd MHOXCCTBAMU,
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 3aaBaTh
¥ 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 IOKA3aTesIeM, 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 JIEIMMOCTH, HAUMEHBIINH 00Iuii
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH 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 II0CJIEJOBATEIbHOCTH, B TOM YHUCJIE C IOMOLIBIO
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(PMETHUYECKHE JEHCTBHSI C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

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

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

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

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




HUHTCTpalia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJCIHMPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

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

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

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

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

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

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

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny bepHymnu, komOuHaTOpHbIE (HAaKTHI M (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (YHKIWUU PpaACHpENeieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TIPOSIBIICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEATHHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO MOJETh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TpEXTPaHHBIM YTroj, CKpeluBaloluecs npsMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM GUrypHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTH NHPAMUBI, IMPHU3MBI, KOHyca, IMJIMHApA, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OIMpeaeSICHHs U3y4aeMbIX (HUTYp, BBIIBUTaTh TUTIOTE3bI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHBI TIEPEeHOC, CUMMETPHSl Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3aad; HaXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHbIe (OPMyNBl M METOJIbl, B TOM YHCIE: IUIOIIAJb MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL NOHATHUAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOpPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHUW; YMEHHUE paCIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

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




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

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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Artanacgn JI.C.

I'eometpus. 10-11 knacc. YueOnuk. ba3zoBbiil 1 npopuibHbINA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

Mertoandeckue pekomenaanuu. 10-11 kmaccel (k yueonuky Aranacsa JI. C. u

zip.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET
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