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HOACHUTEJIBHAS 3AIIMCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHErO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIeHUWE,  (opMUpyeMoe  MpuU  U3YUYEHUH
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIENOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl IIPU PELICHUM 3a]ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHus mporpamMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHHUH TEOMETPUM uepe3 OOecreYeHHe BO3MOXKHOCTH MPUOOpETEHUs U
UCIIONIb30BaHUs Oosee TiIyOOKMX TE€OMETPUYECKHMX 3HAaHUNW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpropuTeTHRIMH 3aJlayaMu Kypca T'E€OMETPUU Ha YIIIYOJIEHHOM YpOBHE,
pacIIupsIIOIIMMY U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BKXHEHIINX MaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBATh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IOPOCTPAHCTBEHHBIX (UTYypax M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMEHHE HMX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HaXOAWUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUEe YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEaIbHOM
MHpE MHOTOTPAaHHUKM M Tejla BpalleHUs, KOHCTPYUPOBATH I'€OMETPUYECKUE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (popMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe YMEHHUS BIIAJETh METOAAMH JIOKa3aTeNbCTB U AJTOPUTMOB
pELIeHMs, YMEHUS HUX MPUMEHATH, MPOBOJIUTH JI0KA3aTEJIbHBIE PACCYKICHUS B
XOJI€ pelIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHHE MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IpHU



000CHOBaHUM MAaTEeMAaTUYECKUX YTBEPKIECHUM U POJIM aKCUOMATUKH B MTPOBEIACHUU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (QYHKIIMOHATBHON T'PaAaMOTHOCTH, PEJICBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HWCCIEIOBAHUSI TMOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xnaccax sBustorcs: «lIpsMble ©  IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukny, «Tema BpameHus», «BekToppl ©W  KOOpAWHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOT0 Kypca, a
dbopMuUpOoBaHUE  JIOTUYECKMX YMEHHMH  pacmlpefesieTcsi He  TOJbKO IO
coliep KaTeNIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3yibTaTaM OCBoeHUs DenepanbHOl paboueit
IPOrpaMMBbl, pPACTPENENEHHBIM O ToJaM OO0Yy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAILHBIM BOIIPOCaM O0yJaronIuecs
oOpamaiuch HEOJHOKPATHO. OJTO TMO3BOJAET OPraHU30BaTh  OBJAJICHHE
r€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU TMOCIIEIOBATENBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, 00pa3ysi NpOYHbIE MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qus  guddepeHnuanuu  O0ydeHHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTENbHBIX MporpamMMm, oOecmeunTs yriayOoiaéHHoe
M3y4YeHHE T€OMETPHUH KaK COCTABJISIONIEH yaeOHoTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBasi MPEEMCTBEHHOCTh MEXKITY
o0uM 1 IpoeccoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  MOHATHS ~ CTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMbIX B MPOCTPAHCTBE: IEpECEKarolurecs,
napajulesibHble M CKpeluBaomuecss mnpsiMble. [Ipu3Haku CKpelnuBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaiebHbIe
npsIMbI€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTD MPSIMOM
U 1iockoctu. [lapannenbHoe M IEHTpajlbHOE NPOEKTHPOBAHHME, H300paKeHHUE
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIbI C COHAINPAaBICHHBIMU CTOPOHAMM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCTBe. [lapanienbHOCTh MIIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napayiebHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapasuielenunes,
OCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
NPOCTPAHCTBE, MpPSIMbIE TMapaiebHble W TMEPHEeHIUKYISPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYIIPHOCTH MPAMOM M TUIOCKOCTH, TEopeMa O MpsSMOi

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

[leprieHAUKYISIPHOCTD  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKAY NPSAMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBoHcTBa IUIOCKMX U
JIBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJBbHBIM — MapajuleNIeNUIIEl W €ro  CBOWCTBA.
Kparuaiimvue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas nupamuja,
npaBUiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM mnupaMuiabl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABUJIbHAS NOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [IpaBUJIbHAsA TPEYrolibHAas IHUpAaMUIa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpenacraBieHne o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCAdIP.

Bbluncienne 31€MEHTOB MHOTOIpaHHUKOB: pEOpa, JMaroHallv, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
Teopema O IUIOIIAAN YCEUEHHON TUPAMUIBL.

CummMmerpuss B TIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  INPABHIBHBIX
MHOTIOrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOMU
IAPaMUBI.

BeKkTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTODP, JJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yncno. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBONCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsAMoyrosbHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJMHATaMU TOYEK. YTOJN Mexay BeKkropamu. CKalgpHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTH,
chepudeckass TMOBEPXHOCTb, oOpasyromue moBepxHocTeid. Tema BpameHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHusl Ha TIockocTh. Pa3Béprka nunuuapa U KoHyca. Cummerpus chepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSAMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, MIJIMHIAPA, TUPaMHUIbl U1 KoHyca. O0BEM Mapa u MIapoBOTO
CerMeHTa.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmucaHHas B
[MWINHAP, OMHCAaHHAs OKojJo unuiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IUIMHApPA, KOHYCa, IUIOMaAsr cPepsl U €€ yacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
MJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJl BPAIllCHUs: CEUEHUS IUIUHIpA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TmapasuliesibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEYSHHS 1Iapa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl 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 Oazucy. KoopIWHATHO-BEKTOPHBIM METOJ MPU PEIICHUH TEOMETPUUYECKUX
3a/iay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKECHHWW. Buasl JBWKEHUHN: TapaulelbHBIA TIEpPEHOC,
[IEHTpajbHasl CUMMETpPHS, 3€pKalbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomoodus. [Ipsmas u chepa Ditniepa.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHIMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHUKOB M POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOT0 MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyXICHHUMN, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3juyHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3JI0pOBOT0 1 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHast pU3NUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOJIO0UsA, HUHTEpec K
paznmuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATLHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATLHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMCHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, IUIAHUPOBAHHE IIOCTYNKOB W OLEHKH WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKH U  OOIIECTBEHHOW  MpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEYECKOW JESTeIIbHOCTH, JTamoB €&
Pa3BUTHA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(DUKAIUH,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemieHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHe,  Hpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy OOBEKTaAMHU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3MPOBATH BO3MOXKHOE pAa3BUTHE IIpoliecca, a TaKKe BbBIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH Je(UIIUTHI MHOOPMAILIUK, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETa Ha
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WH(GOPMAIMIO PA3TUYHBIX BHJIOB U
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO0menmne:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yJIbTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHapY)KMBATh PAa3jIMYUe M CXOJICTBO TIO3WIIMHA, B KOPPEKTHOW (opme
dbopMyITHpPOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNUs,
MIPOCKTA, CaMOCTOSITEIBLHO BBIOMpATh (OopMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MPEe3EHTAIIMU U OCOOEHHOCTEN ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEUICHUH C YYETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIIbHOM  peduiekcun Kak  OCO3HaHUs
COBEpIIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ysibTata pelieHus
MaTE€MaTHYE€CKOM 3a/1a4H;

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

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUSIM, OOBSICHATh TPUUUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB ACSATEIbHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJB30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU pEeHIeHWH YYEOHBIX 3ajad, NPUHUMATH I1IeJIb COBMECTHOM
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThI, pacrpeacisiTh
BUIBl paboOT, JOroBapuBaThcs, OOCYKIAaTh WpoOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJHATH CBOIO 4YacTh paboOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HAaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 ki1acca o0yJaronuiics HayauTCs:

e CBOOOJIHO OIEPUPOBATh OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TIPH
pEIIeHNH 337249 U TPOBEICHUH MAaTEeMATUYECKUX PACCYKIACHUH;

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

e KJIacCU(PUIMPOBATH B3aMMHOE PACTIONOKECHHE TMPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TNIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

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

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

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

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMHIa), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO ONEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETpPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUH
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPaAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUW U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJbI
IIPU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKATh, MPeoOpPa30BbIBATh WU HMHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

e TMPUMEHSATH TIOJYYEHHbIE 3HAaHWS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAbHbIE CUTyallud, NPUMEHSITh W3yUYECHHBIC MOHSITUS B
npolecce IOHMCKa peIlIeHHs MaTeMaTHYecKu  C(HOpMYIHpOBaHHOU
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTYallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPUUYECKHX
MOHATHH W TeopeM, ammapara anareOpbl, pelniath MpPaKTUYECKUe 3aadd,
CBSI3aHHBIE C HAXO0XKJICHHEM T€OMETPUUECKUX BEJIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonmy 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILMJIMHIPUYECKOM,
KOHUYECKOM U c(hepuyeckoil MOBEPXHOCTAMH, OOBICHATH CIIOCOOBI
MOJTYYECHHUS;

OTNEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIIECHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0OBSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(ULIHUPOBATh B3AMMHOE PACcoIOKeHUE chephl U MIIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOIIAM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYPHI, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPaIlCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

CBOOOTHO OMIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M Ha BBIYMCIICHUE YTIIOB MEXKY NPSIMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKHM [0 IUIOCKOCTH, B
LEJI0M, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUH;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBINIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jl BpalleHUus IIpU
NapajuieIbHOM  NEPEHOCE, UEHTPAJIbHOM CHMMETPHUH, 3E€PKAIbHOMN
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAIEHUSA: CEYEHUs LUIMHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBAHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
HCIIOJIB30BaTh METOJbl IOCTPOEHHUS] CEUEHUW: METOJ CIIEO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONAralolliuX HECKOIBKO IIArOB PEIICHUs, €CJIU YCIOBHS
MIPUMEHEHHUS 3a/1aHbI B SIBHOM U HESIBHOU dopme;

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

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKUX 3a/1a4;

MIPUMEHATh  [OJIyYCHHbIE  3HAHMS  HAa  [PAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIC CUTYallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHUs, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PEUICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHBIE CUTyallud Ha S3bIKE T'€OMETPUM, HUCCIIENOBATh IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T€OMETPUYECKUX TIOHATUH H TEOPEM,
ammapara anreOpbl, pemiaTth MPaKTHYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJICTABICHUS OO0 OCHOBHBIX JTallax pPa3BUTHS T€OMETPUU Kak
COCTaBHOM YacTu (pyHJIaMEHTa Pa3BUTHS TEXHOJIOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoumnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpPOHHbIe (N (POBbHIE)
Kourpoububie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypcChl
padoTsbI padoThI
1 BBenenue B ctepeomMeTpuio 23 1 https://m.edsoo.ru/N9W8B1M6E
B3anMHOe€ pacnoiokeHue npsiIMbIX B
2 6 1 https://m.edsoo.ru/M1C9A4D4D
MIPOCTPAHCTBE
n o
3 apaJuIeTbHOCTD MPSMBIX U IJIOCKOCTEN B g hitps:/m.edsoo.r/USZRIAV3R
MIPOCTPAHCTBE
[lepnieHIUKyYIAPHOCTD MPSAMBIX U
4 PHICHAMKYIHP P 25 https://m.edsoo.r/LSOOLIDOR
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16 1 https://m.edsoo0.ru/G614X9S 1B
MHororpaHHuKu 7 1 https://m.edsoo.ru/K415V4D7F
7 BexkTtops! B mpocTpaHcTBE 12 https://m.edsoo.ru/H2P5B1T90
IT 0006
8 OBTOPEHHE, 00O meHI:Ie 1 5 2 https://m.edsoo.ru/J7Z9U1K8F
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpPOHHBbIe (N (PPOBbHIE)

Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
1 AHanuTndeckas reoMeTpus 15 1 https://m.edso0.ru/JOCTESW6]
IToBTOpEenue, 0000IIIEHIE
2 BTOpetH HI HI:I 1 15 1 https://m.edsoo.ru/R7X1LIN2P
CUCTeMAaTH3aIis 3HAHUH
3 O06bEM MHOTOTpaHHHUKA 17 1 https://m.edso00.ru/Y9Z0G7Y8Y
Tena BpameHus 24 1 https://m.edsoo.ru/G9A1L.2B27Z
I 658
5 FIOTHAZAH TOBEPXHOCTH H ODLEMH 9 1 https://m.edsoo.ru/J2X2C6B1R
KPYTJIBIX TEJ
6 JIBroxeHUst 5 1 https://m.edsoo.ru/B5G9R2C5E
[ToBTOpEnue, 06001mEeHNE
7 PTOPEHIE, ODOBIICHIE 1 17 2 https://m.edsoo.r/C3B508K3V
cUCTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 g 0

I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHoBHbIE IpaBUIIa H300paKEeHUS
Ha PUCYHKE TTIOCKOCTH,
MapajIebHBIX MPSMBIX
(0Tpe3KoB), CepeIuHbI OTPE3Ka

https://m.edsoo0.ru/C8R5V2L5W

TlousTis CTCPCOMCTPHU: TOUKA,
npsiMasi, INOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBuUJia M300paKEHHS Ha
PUCYHKE IJIOCKOCTH,
napayieNbHbIX TPSIMBIX
(0Tpe3koB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/D1J1V7K8M

[TonsiTHs: nepecekaroniuecs
IJIOCKOCTH, TMePECeKaIOIecs
npsiMasi ¥ MI0CKOCTh;
MOJIYIPOCTPAHCTBO

https://m.edsoo.ru/E7A4A8V7D

IlonsaTus: MNEPCCCKAOIUCCA
INIOCKOCTH, IICPCCCKAIOIIUCCS
InpsaMas U IJI0CKOCTb,
MOJYIIPOCTPAaHCTBO

https://m.edsoo.ru/M4P3F1K30

MHororpaHHuKH, H300paxeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HecyIeCTBYIOILUX

https://m.edsoo.ru/M4J5A3Y1F




00BEKTOB

MHororpaHHuKH, H300paKeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HeCyIIECTBYIOIINUX
00BEKTOB

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

AKCHOMBI CTEPEOMETPUH U
MIEPBBIE CIE/ICTBUS U3 HUX

https://m.edso0.ru/D8Y2W8X4F

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIIEICTBUS U3 HUX

https://m.edsoo.ru/T8T1D4X3X

AKCHOMBI CTEpEOMETPHH U
MIepBBIE CIE/ICTBUS U3 HUX.
CriocoObl 3a/1aHUsI PSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE.
O06o3HaueHus TPSAMBIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/L6USBSP1W

10

N3obpaxenue ceueHnit
MMUPaMU/IbI, Ky0a ¥ TIPU3MBI,
KOTOPBIE MMPOXOIAT Yepe3 Ux
pé6pa. N3obpaxenue
MepeceYeHMs TMOTYICHHBIX
IJI0CKoCTel. PackpammnBanue
MMOCTPOCHHBIX CEUECHU Pa3HBIMU
LIBETaMH

https://m.edsoo.ru/NO9HS8ROU4 A

11

N306paxxeHue ceueHui
UpaMubl, KyOa U MpU3MBbI,
KOTOPBIE ITPOXOIAT Yepe3 UxX
pébpa. M3obpaxenue
[IEpECEUECHUS TIOJTyYEHHBIX
IJI0CKOCTeN. PackpaimuBanue

https://m.edso0.ru/C8Y6COR9F




IOCTPOCHHBIX CEUCHUH pasHbIMU
OBECTaMH

12

N3o0paxkeHue ceueHmit
MUpaMUbl, KyOa U PU3MBI,
KOTOPBIE ITPOXOAAT Yepe3 UxX
peopa. M3obpaxenue
NEPECCUCHU A MOJTYUYCHHBIX
mI0cKoCcTel. PackpammuBanue
IIOCTPOCHHBIX ceueHun Pa3HbBIMU
IBETaMUu

https://m.edsoo.ru/V8S2D3A6E

13

N3obpaxenune ceueHmit
MUpaMuIbl, KyO0a U MPU3MBI,
KOTOPBIE TTPOXOJAT Yepe3 Ux
pébpa. N3obpaxenue
repeceyeHus MOJTy4YeHHBIX
IJI0CKOCTel. PackpalmnBanue
MTOCTPOCHHBIX CEYEHHUM pa3HBIMU
1[BETaMU

https://m.edsoo.ru/V3A7D0OP9S

14

Merto crie10B AJis MOCTPOCHUS
CeueHUU

https://m.edsoo.ru/U6F3M4W3T

15

Merton cieoB i1l HOCTPOSHUS
ceyeHuil. CBoiicTBa nepeceyeHui
MPSIMBIX U MJIOCKOCTEH

https://m.edsoo.ru/B1D7X2R51

16

Merto[ crieoB ISl MOCTPOSHUS
ceueHuil. CBoiicTBa nepeceyeHui
MPSIMBIX U MJIOCKOCTEN

https://m.edso0o.ru/K6S2Y2T4X

17

[Toctpoenue ceueHuit B
nupamupze, Kyoe 1no TpémM Toukam
Ha pé6pax. Co3aHne BEHIHOCHBIX

https://m.edsoo.ru/C4W6Z8A9L




YEPTEKEH U 3aIUCh 11aroB
IIOCTPOCHUS

18

[TocTpoenune ceueHuit B
nupamue, Kyoe mo TpéM Toukam
Ha péopax. Co3gaHne BEIHOCHBIX
YEpTEKEN U 3aIUCh 1IaroB
MOCTPOCHUS

https://m.edsoo.ru/M1G3J6Q0T

19

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

https://m.edsoo.ru/R3U3MONSI

20

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

https://m.edsoo.ru/C3USN6S7U

21

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

https://m.edsoo.ru/S5SU5SB1J8X

22

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

https://m.edsoo.ru/X208V/MOM

23

KonTposnpHast padoTa "AKCHOMBI
crepeomerpun. CeueHus"

https://m.edsoo.ru/U6A0T2Z1X

24

BzaumHoe PacCIoJIOKCHUE

https://m.edsoo.ru/I6 W5Z5L3V




IPSIMBIX B IIPOCTPAHCTBE.
CkpemuBarouiecst npsiMele.
[Ipu3Haky ckpemuBaronmxcs
npsmeix. [lapannensHble npsMbie
B IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IIPSIMOU
NapajuieJIbHON JAHHOU MPSIMOH,
MPOXOJSAIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleh Ha
JTaHHOM npsimoil. Jlemma o
MIEPECCUECHNH NapATIIEIbHBIX
MPSIMBIX TIOCKOCTHIO

https://m.edsoo.ru/R1T2G0Z4E

26

[TapanienbHOCTb TpeX MPSIMBIX.
TeopeMa o TpEX mapayIeIbHbIX
npsmeix. Teopema o
CKPEILUBAIOIINUXCS MPSAMBIX

https://m.edsoo.ru/BSB7N7L1X

27

[TapannensHOE IPOSKTHPOBAHHKE.
OCHOBHEBIE CBOMCTBA

mapalyiICJIbHOI'O IMPOCKTUPOBAHUA.

N3obpaxenune pa3Hbix puryp B
napajuieIbHOM MPOEKIIUH

https://m.edso00.ru/J9X479V3V

28

LenTpanbHas npoekuus. Yrou ¢
COHANPaBJICHHBIMA CTOPOHAMH.
Yroa mexay npsMeIMu

https://m.edsoo.ru/T3L2A9K4T

29

3aJa4n Ha JOKa3aTeNIbCTBO U
UCCIIEI0OBAHUE, CBSI3aHHBIE C
PacIoJIOKEHUEM PSAMBIX B
IIPOCTPAHCTBE

https://m.edsoo.ru/O0U1 V2R 41




30

[TonATHA: mapaIeIbHOCTD
MPAMOM U TIJIOCKOCTH B
npocrtpanctse. [IpuzHak
[apaJUIEIbHOCTH IIPSIMOU U
mockoctu. CBoiicTBa
[IapaJuIEIbHOCTH IIPSIMOU U
IIJIOCKOCTH

https://m.edsoo.ru/V5FOI6L9F

31

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

https://m.edsoo.ru/D8P3J2F0B

32

[Toctpoenune ceuenus,
MIPOXOJIALIET0 Yepe3 JaHHYIO
MPSIMYIO Ha YepTexe U
MapaJyIeILHOIO APYTrOM IpsIMOH.
Pacuér oTHOMIEHMI

https://m.eds00.ru/SOV4S5G1W

33

[TapannensHas nmpoexuus,
MIPUMEHEHHE TSI IOCTPOCHUS
CeYeHMI Kyba u
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

https://m.edsoo.ru/FSO4V6P3D

34

[TapamienbHbIE TIIOCKOCTH.
[Ipu3Haku napaiienbHOCTH JBYX
IJIOCKOCTEN

https://m.edsoo.ru/V9E3I4F1N

35

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

https://m.edsoo.ru/YOH2G119Y




IJIOCKOCTH U CJIEJICTBUA U3 HEE

36

CaoiicTBa napauieabHbIX
IUIOCKOCTEH: O MapajuIeIbHOCTH
MPSIMBIX TIEPECCUSHHSI TTPH
MePeCceUeHNH IBYX MMapauIeIbHbBIX
IIJIOCKOCTEHN TPEThen

https://m.edsoo.ru/SSH4P6L8B

37

CpoiicTBa napasuieabHbIX
IJI0CKOCTEN: 00 OTpe3Kax
MapajIebHBIX TPSMBIX,
3aKIIFOYEHHBIX MEXKIY
napauieIbHBIMA TUIOCKOCTSIMH; O
IIEPECEUECHUH IPSIMOU C IBYMS
napauieIbHBIMA TUTOCKOCTSIMH

https://m.edso00.ru/JOE9T27Z4N

38

[ToBTOpenue: Teopema [Tudaropa
Ha IUIOCKOCTH

https://m.edso0.ru/N3R3Q1A8C

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

https://m.edsoo.ru/P1ID6BSW9A

40

CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napauiesienunea

https://m.eds00.ru/J9Z21G2K3Y

41

Bbruncnenue JUIMH OTPE3KOB B
KyOe U psIMOYroJIbHOM
napasiesienume e

https://m.edsoo.ru/L1C714Q7S

42

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

https://m.edsoo.ru/UIH707Z3M

43

IlepnieH IUKYIAPHOCTD NPAMOU U

https://m.edsoo.ru/L2C3BOM1F




mockoctu. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSMOM U
IIJIOCKOCTH

44

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

https://m.edsoo.ru/R9Q6P2P7D

45

[InmockocTu M NepIeHINKYISIpHbIE
VM TIpsSIMBIE B MHOTOI'PAHHUKAX

https://m.edso00.ru/K5Z9K8WI1F

46

[InmockocTu M NeprneHInKyIsIpHbIE
VM TIpsSIMbIE B MHOTOI'PAHHHUKAX

https://m.edso00.ru/J7S7G7RI9R

47

[lepnieHiuKynsAp M HAKJIOHHAS.
[TocTpoenue neprneHuKysIpa u3
TOYKHU Ha NPSAMYIO

https://m.edso0.ru/UOF8O1T5Y

48

[lepnieHiuKynsap 1 HAKIOHHAS.
[TocTpoenue nepneHAnKymsIpa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/HOHSP6ASZ

49

Teopema o Tpéx
MepreHIuKynspax (mpsmas u
oOparHas)

https://m.edso00.ru/L6J8G6YOL

50

Teopema o Tpéx
MepneHIuKynsapax (mpsmas u
oOparHas)

https://m.edso0o.ru/O1D710S6G

51

Yron MCKAY CKpCHINBAOIINUMHUCA
MpAMBIMHA

https://m.edsoo.ru/N3E9I9G2L

52

[Touck neprneHaAuKyISIpHbIX
MPSIMBIX C TIOMOIIBIO

https://m.edsoo.ru/G2D4N3N9F




NEPIEHIUKYIIAPHBIX INIOCKOCTEN

53

OproroHanbHOE NPOEKTUPOBAHUE

https://m.edsoo.ru/HSF5D4U60

54

[Toctpoenue cevenuii Kyoa,
IIPU3MBI, IPABUIIBHOU ITMPAMHU b
C IOMOIIBIO OPTOTOHAIBHOU
MPOEKLIUU

https://m.edsoo.ru/M6SOW4E2T

55

[TocTpoenue ceuenmii kyoa,
MIPU3MBI, IPABUILHON MUPAMUIBI
C IOMOIIBIO OPTOTOHAIBHOU
MPOEKINHU

https://m.edso00.ru/G6E2G4F9X

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IJIOCKOCTH.
[Inockoctu cummeTrpuii B
MHOTOI'paHHHKaX

https://m.edsoo.ru/I4O1E8T3A

57

[Ipu3Hak nepneHIuKyIspHOCTH
MPSAMOM ¥ TIJIOCKOCTH Kak
CIIEICTBUE CUMMETPUU

https://m.edsoo.ru/G4B0S5L2H

58

[IpaBUIIbHBIE MHOTOT'PAHHHKH.
Pacué€t paccTosiHuil OT TOUKH 10
IUIOCKOCTH

https://m.edsoo.ru/YS8UINOO3I

59

[IpaBuabHBIE MHOTOTPAHHUKH.
Pacu€t paccTosiHMil OT TOYKH 10
IIOCKOCTH

https://m.edso00.ru/U9L8Z506G

60

Crnioco0bl OIyCTUTH
MEPIEHIUKYIIAPBL: CHMMETPUS,
CABUT TOYKH I10 NapajlIeIbHOU
psAMOH

https://m.edso0o.ru/Q603JO0U3H

61

CaBur no HenapamienbHOU

https://m.edsoo.ru/M1L7E7D6A




IIPSIMOM, U3MEHEHUE PACCTOSTHUI

62

KonTtponrHast padota "B3anmnoe
PACIIOJIOKCHHUC MTPAMBIX U
IIJIOCKOCTEH B IIpocTpaHcTBE"

https://m.edsoo.ru/T8K8J1 Y2H

63

[ToBTOpEHME: Yyroy MexIy
IIpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJILHOM
TPEYroJIbHUKE, TEOpEMA
KOCHHYCOB

https://m.edsoo.ru/X7B1B0ASA

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/IOVONINSR

65

I'eomerpruueckne MeTo b1
BBIYMCIICHUS YTJIa MEXTY
MPSIMBIMUA B MHOTOTpPaHHHKaX

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

66

JByrpanueiii yroj. CBOMCTBO
JIUHEIHBIX YTJI0B ABYTPAaHHOTO

yria

https://m.edso00.ru/X7A6Z8N30

67

[TepnieH IUKYIISIpHBIE TIJIOCKOCTH.
CBolicTBa B3aMHO
MePIEHIUKYIISIPHBIX ITIOCKOCTEH

https://m.edsoo.ru/J4FOU6L9E

68

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

https://m.edsoo.ru/DOO5ST8POH

69

IIpsAMOYyroabHBIH
napasiesienunen; Kyo;

https://m.edsoo.ru/J2B8Q2D10




HU3MEPEHUs, CBOMCTBA
IIPSIMOYT'OJIBHOTO
napajuiesIenune1a

70

Teopema o quaroHayiu
MPSIMOYTOJILHOTO
napajuieJienunes1a u cieCTBUE U3
HeE

https://m.edsoo.ru/PSH4F10Q17Z

71

Crepeomerpuueckue u
IMPUKIAAHBIC 3a/]a4r, CBA3aHHLIC
CO B3aWMHBIM PACIOJIOKEHHEM
MIPsAMBIX U IIIIOCKOCTH

https://m.edsoo.ru/Q3R0P4X4C

72

[ToBTOpEHME: CKPEIIMBAIOIINECS
NpsSMbIE, MapajlieIbHbIE
IJTIOCKOCTH B CTAHAAPTHBIX
MHOTOI'paHHUKaX

https://m.edsoo.ru/B61303U7D

73

[Tapa mapaynnenbHbIX MIIOCKOCTEM
Ha CKPEIMBAIOIINUXCS MPSAMBIX,
paccToOsiHUE MEXKIY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

https://m.edso00.ru/X3X5J3X5T

74

Paccrostaue oT TOUkH a0
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

https://m.edsoo.ru/B7P9OA6W8Z

75

Beluncnenue paccTosiHUN MeXIy
CKPELIMBAIOILUMUCS MPSIMBIMU C
ITOMOIIBIO NIEPIIEHIUKYIIIPHOU
IJIOCKOCTH

https://m.edso0o.ru/Q7G3E304D

76

TpéXrpaHHblli yroj, HEpaBEHCTBA
JUIsl TPEXTPaHHBIX YIiIoB. Teopema

https://m.edsoo.ru/GON2HSL 1K




[Mudaropa, TeopeMbl KOCUHYCOB H
CUHYCOB Il TPEXTPAHHOTO YIJIa

DneMeHTHI cheprudecKoit

77 FeOMETPUHN: T'€0IC3NYCCKUE JINHUU https://m.edsoo.ru/G6S6I9N7S
Ha 3emiie
KoHnTpoasHas padorta "YTiiel 1

78 " https://m.edsoo.ru/E3R7Z8K3P
paccTosHuA
Cucremaru3zanus 3HaHUN

79 " " https://m.edsoo.ru/Y7YOC4M 1P

MHoOTOrpaHHUK U €r0 AJIEeMEHTHI

[Mupamuna. Buasl nupamu.

80 Paiita. B! THPAMIL https://m.edsoo.ru/UOQOK3X9V
[IpaBunbHas nupamMuia
[Ipusma. IIpsimas u HakIOHHAs

81 https://m.edsoo.ru/T6Q3V7NIT
npusMmbl. [IpaBunbsHas nmpuzma
[Ipsimoit mapamnenenunen,

82 NPAMOYTOJIbHBIN https://m.edsoo.ru/Y8K3N7US A
napajuiesenumnes, Kyo
B € MHOTorpa .

83 PITTYICIBIE MHOTOTPAHHHIH https://m.eds00.ru/C6HSO9WOO
Teopema Diinepa
Brinykiible MHOTOTpaHHUKH.

84 Teopema Ditnepa. [IpaBunbHble U https://m.edsoo.ru/S5T4Y9L2C
MOJIYPaBUIIbHBIE MHOTOTPAHHUKHU
KonTtponsHas paborta

85 " " https://m.edsoo.ru/C7F1R4JOL

MHororpaHHUKH

[TonsiTHE BEKTOpA HA MJIOCKOCTH U

86 https://m.edsoo.ru/L5SL3A2W4G
B MPOCTPAHCTBE

87 CymMma BEKTOpOB https://m.edsoo.ru/Y6O7R8X50

88 Pa3nocTh BekTOpOB https://m.edsoo.ru/B6XSWS5WII

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




90 YMHOK€EHNE BEKTOpa Ha YHUCIIO 1 https://m.eds00.ru/CI9T80O8DEX
Paznoxxenne Bekropa 1o 6azucy

91 TPEX BEKTOPOB, HE JICKAIUX B 1 https://m.eds00.ru/I9T9O3VSN
OJHOM TJIOCKOCTH

92 CkansipHO€ Mpou3BeIeHNE 1 https://m.edsoo.ru/COU6A7EOS
B

03 PIAMICIICHIE YIa MEALY 1 https:/m.edsoo.rw/G3U3FIGEM
BEKTOpaMH B IIPOCTPAHCTBE

94 [Ipocreiimume 3a1a4m ¢ BEKTOpaMHU 1 https://m.edsoo.ru/T9SSE2Q4M

95 [IpocTeiimue 3a7a41 ¢ BEKTOpAMHU 1 https://m.eds00.ru/S2Z1V7G5C

96 [Ipocreiimue 3a1a4m ¢ BEKTOpaMU 1 https://m.edsoo.ru/V8C1B1NSI

97 [Ipocreiimue 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/D3R5Q6A1D
O06o01enre U cucTeMaTru3arus

98 . 1 https://m.edsoo.ru/N3L3C71L9Z
3HaHUH
O00011IeHNEe U CUCTEMATU3 AL

99 . 1 https://m.edsoo.ru/W0Z4C7Y3K
3HaHUU

100 Hrorosas koHTpoJbHAs paboTa 1 https://m.edsoo.ru/RSC5SM2X4V

101 Hrorosas koHTpoJIbHAS paboTa 1 https://m.edsoo.ru/DSF2MOV7L
O06o01enre U cucTeMaTru3arus

102 Hf H 1 https://m.edsoo.ru/KON7X0B8K
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE PeCYPChI
padoThI padoThI

[ToBTOpenue Temsl "KoopauHatel

1 BEKTOpA Ha IIJIOCKOCTU U B 1 https://m.edsoo.ru/M4I12M8V3N
npocTpancTae"
[ToBTOpenue Tems! "CkansgpHoe

2 " 1 https://m.edsoo.ru/DOAOD4L8X
MIPOU3BEICHUE BEKTOPOB
[ToBTOpenue TeMsl "Beruncnenue

3 yriia MeXIy BEKTOpaMHU B 1 https://m.edso0.ru/Y9OOSF5SWO0B
npocrpanctae"
[ToBTOpenue TeMsl "YpaBHEHHE

4 NPAMOM, MPOXOAAIIEH Yepe3 Be 1 https://m.edsoo.ru/W5P7F1X0Q
TOUYKH"
YpaBHEHHE MIOCKOCTH, HOpMaJlb,

5 1 https://m.edsoo0.ru/NOZ9MS5B 1P
YpaBHEHHE IIJIOCKOCTH B OTPE3KaxX
YpaBHEHUE MIOCKOCTH, HOpMaJlb,

6 1 https://m.edsoo.ru/J6Q3H7U4W
YpaBHEHHE IIJIOCKOCTH B OTPE3KaX

7 BekTopHoe npousBeieHne 1 https://m.edsoo.ru/E3T5Q9X10
JIuHeiiHble HEpaBEHCTBA,

8 = 1 https://m.edsoo.ru/M5B4P8R 1M
JIMHETHOE TTPOrpaMMHUPOBAHUE
JIuHeiiHble HEpaBEHCTBA,

9 . 1 https://m.edsoo.ru/J2R6VS8J5T
JIMHEWHOE MPOrpaMMUpPOBaHUE
AHanuTUYECKHE METO/Ibl pacuéTa

10 yrila MexAy NpsIMbIMU B 1 https://m.edsoo.ru/U1 E2F6L4AN
MHOTOTpaHHUKAX




11

AHaTUTHYECKHE METO/IbI pacuéTa
yria M1y IUIOCKOCTSIMU B
MHOTOTpaHHUKAX

https://m.edsoo.ru/I1P9I2K6Y

12

dopmysia pacCTOSHUSA OT TOUKHU
JI0 TJIOCKOCTU B KOOPAMHATAX

https://m.edsoo.ru/L4N3C7H3S

13

Haxoxnenue pacctostHuii OT
TOYKH JIO THIOCKOCTH B Ky0Oe

https://m.edsoo.ru/K4F7Y9HSE

14

Haxoxnenue pacctostHuil OT
TOYKH JI0 TNIOCKOCTH B
MIPaBUJILHOM TUPaMUJIEe

https://m.edsoo.ru/P1M3Z8S9B

15

KonTtponsHas paborta
"AHanmuTrnueckas reomeTpus"

https://m.eds00.ru/O6 YONSJ6F

16

Ceuenus MHOTI'OI'paHHUKOB:
CTaHAAPTHBIC MHOTOT'PAHHHUKHU

https://m.edsoo.ru/YSO7H6D21

17

CeueHnss MHOTOTPAaHHUKOB:
METOJ], CIIEI0OB

https://m.edso00.ru/VOD1G9X17Z

18

CeueHnss MHOTOTPAHHUKOB:
CTaHJApTHBIE TIJIOCKOCTH,
TepecevYeHus MPSIMbIX U
IJIOCKOCTEH

https://m.edsoo.ru/R2L71310C

19

HapannenLHLIe IpsAMBIC U
IUIOCKOCTHU: IMapalJICIIbHBIC
CCUCHUA

https://m.edsoo.ru/USASB2N7D

20

[TapannensHble npsiMbIE U
IUIOCKOCTH: Pac4€T OTHOLLIEHU I

https://m.edsoo.ru/G2F7Q7M3I1

21

HapannenLHLIe IIpsAMBIC U
IINIOCKOCTH: YI'JIbI MCIKIY
CKPCUINBAOITUMUCS ITPAMBIMU

https://m.edsoo.ru/HSN8Q7D4F




22

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE TIapbl
NEPIEHIUKYIIAPHBIX INIOCKOCTEN
U NPSIMBIX, CHMMETPUHU
MHOTI'OTPaHHUKOB

https://m.edsoo.ru/M6EOE9A1]J

23

[lepnenuKysipHBIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
MEPIEHIUKYIIIPax

https://m.edsoo.ru/Z0B5T4K4Y

24

[IepnenuKynsipHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYHCIICHUS JUTUH B
MHOTOTpaHHUKAX

https://m.edsoo.ru/S616Z2N2V

25

[ToBTOpEHME: momaau
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIS
TJI0IIAIeH, COOOpaKeHUS
nonoous

https://m.edso0o0.ru/M8Y7R6COP

26

[ToBTOpeHue: mwIomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJI0IIAIeH, COOOpasKeHUS
nonoous

https://m.edsoo.ru/P303B9P5Y

27

[ToBTOpEHUE: TUTOIIAH
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
IUIOMIAAeH, COOOpAKCHHS
nonoous

https://m.edsoo.ru/J3SOD8G8L

28

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

https://m.eds00.ru/T9A2X9T70Q

29

Inomanu ceuenuit
MHOTOI'PAHHUKOB: TJIOLIA/IN

https://m.edsoo.ru/N3G5E2Q3L




MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaxKeHUs Moa00us

30

KontponsHas pabora
"[loBTOpEHNE: MHOTOTPaHHUKH,
CEUEHUs1 MHOTOTPaHHUKOB"

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

31

O0BéM Tena. O0beM
MPSIMOYTOJTBHOTO
napasuiesieure a

https://m.edsoo.ru/J517C2D2E

32

3amaun 00 yaBOEHUH Ky0a, 0
KBaJpaType Kyda; 0 TPUCEKITHHI
yria

https://m.eds00.ru/O0J1R6V3X

33

CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYT OJIbHOTO
napajuiesienuneaa

https://m.edsoo.ru/T1F1D116C

34

[IpuknamHbie 3a1a49u, CBSI3aHHBIC
C BBIYHCIIEHHMEM 00BEMaA
MPSAMOYTOJIBHOTO
napajuiesienuIe/ia

https://m.edsoo.ru/P6USYOM1E

35

O0BEM TIPSIMO TPU3MBI

https://m.edsoo.ru/L3X90Q5V8M

36

CrepeoMeTpHuueckue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB MPSAMOI TPU3MBI

https://m.edsoo.ru/M6VOH8Y7R

37

[Ipuknaanble 3a/1auu, CBSI3aHHbIE
¢ 00bEMOM IIPSIMOI TPU3MBI

https://m.edsoo.ru/M2E50416V

38

Brruncnenue o6EMOB TeI ¢
MTOMOIIBIO ONPEAETEHHOTO
uHTerpaiga. O6bEM HaKIIOHHOM

https://m.edsoo.ru/V6D1P3R5V




IIPU3MBI

39

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

https://m.edsoo.ru/L8TSDOMSR

40

dopmyna 00bEMa THPaAMHUJIBL

OTtHomeHne 00bEMOB TUPAMU]T C

00LIUM YIJIOM

https://m.edsoo.ru/S4P1G4P6H

41

®opmyna 00bEMa MUpaMUAbL.

OTtHomeHne 00BEMOB TTUPAMUTL C

0o0LIUM YTJIOM

https://m.edsoo.ru/ISU3A1X0B

42

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
HAaKJIOHHOHN IIPU3MBI

https://m.edsoo.ru/S2MS5U3GOK

43

CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
MUpPaMHIbI

https://m.edsoo.ru/L6U20Q6S8K

44

[Ipuknagabie 337291 MO TEME
"O0BEMBI Ten", CBSI3aHHEIE C
00bEMOM HAKJIIOHHOHW TIPU3MBbI

https://m.edso0.ru/G2P3V6P4C

45

[Ipuknagabie 337291 11O TEME
"O0BEMBI TeN", CBSA3AHHBIC C
00BEMOM MTUPAMU/TBI

https://m.edsoo.ru/O3H9B7X4V

46

[IpumeHenne 0ObEMOB.
Brluucnenue pacctosHus 10
IIOCKOCTH

https://m.edsoo.ru/FOA1T6F3Z

47

KonTtponsHas padora "O6béM
MHOTOTpaHHuKa"

https://m.edsoo.ru/F3G2U1F6N

48

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

https://m.edsoo.ru/B2R8N4E5X




o0pa3yroIne NUINHAPUICCKON
IIOBEPXHOCTHU

49

Hunuuap. [psamoit kpyrosou
nunuHap. [lnomane noBepxuocTu
LUAJIMHIPA

https://m.edsoo.ru/I7V3WOV1B

50

Konnueckas moBEpXHOCTB,
00pazyrolre KOHMIEeCKOM
nosepxHoctu. Konyc

https://m.edsoo.ru/Z705V5FQT

51

Ceuenune KOHYyca TNIOCKOCTBIO,
MapayieIbHON TOCKOCTH
OCHOBAHUA

https://m.edsoo.ru/A1P1E8Z1V

52

VY ceu€HHbI KOHYC.
N300pakeHue KOHYCOB U
YCEUYEHHBIX KOHYCOB

https://m.edsoo.ru/D411B1K1X

53

[Tmomanps 60KOBO MOBEPXHOCTH
Y TIOJTHOM ITOBEPXHOCTH KOHYCa

https://m.edsoo.ru/A2N3J7D27Z

54

[Tmomanpe 60KOBOI MOBEPXHOCTH
Y TIOJTHOM MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AOVOISL1K

55

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

https://m.eds00.ru/O9U9S1JOE

56

CrepeomeTrpuueckue 3a1a4u Ha
JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
IIOCTPOEHUEM CEYEHUN
HWIMHAPA, KOHYCA

https://m.edsoo.ru/JSUOH2 A2M

57

[Ipuknanueie 3a1a4u, CBsI3aHHBIC
C UWJIMHAPOM

https://m.eds00.ru/Z900X4X97Z




58

[IpuxnagHeie 3a1a4un, CBA3aHHbIE
C UWJIMHAPOM

https://m.edsoo.ru/U4W2D1N4Y

59

Cdepa u map

https://m.edsoo.ru/D2M8Q10Q9IM

60

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

https://m.eds00.ru/Q0V2D9T2C

61

[epeceuenwue chepsl 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIocKkocThi0. Bua n
n300paxkeHue mapa

https://m.edsoo.ru/T1S7U4C8E

62

VYpasuenue chepsl. [Lnomanp
ctepsl 1 e€ yactei

https://m.edsoo.ru/O4A7V3I3L

63

Cummetpus chepsl u mapa

https://m.edsoo.ru/M1U5SL5B8Z

64

CrepeomeTpHuecKHe 3a1aui Ha
JI0Ka3aTebCTBO M BBIYUCIICHHE,
CBsI3aHHBIE CO Chepoii U mapoMm,
MOCTPOCHUEM UX CCUCHUI
TUIOCKOCTBIO

https://m.edsoo.ru/A7LES8UGE

65

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

https://m.edsoo.ru/F8W7Q8MS8S

66

[TpuknaaHbie 3a1auu, CBSI3aHHBIC
co cepoii u mapom

https://m.edsoo.ru/POT2G5X0D

67

HOBTOpeHI/IeZ OKPYXHOCTb Ha
IIJIOCKOCTH, BBIYUCIICHUS B

https://m.edsoo.ru/FOCOG7A1V




OKPYKHOCTH, CTaHJApTHBIC
noo0us

68

Pazmmunsnie KOM6I/IHaIII/II/I TCII
BpalllCHUA 1 MHOTOI'PpaHHHUKOB

https://m.eds00.ru/M9X1Y9CIM

69

3anauu no teme "Tena u
MIOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/N4BOF4R3E

70

3anauu o teme "Tena u
MTOBEPXHOCTHU BpalieHus"

https://m.edsoo.ru/AGW6V5B7D

71

Kontponsnas pabora "Tena u
ITOBEPXHOCTH BpanieHus"

https://m.edsoo.ru/Y9Q1P8D6A

72

O6bem unmuHApa. Teopema 00
00BbEME MPSAMOTO IJINHIPA

https://m.edsoo.ru/S4D1E8J7S

73

Breraucinenne 00bEMOB TeI ©
TIOMOTIBIO OTIPENIETIEHHOTO
uaTerpasia. O0pEM KOHYCa

https://m.edsoo.ru/G2P3E3T9N

74

ITmomamu OOKOBOH U ITOJIHOH
MTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/HOZ3J5BOL

75

CrepeoMeTprYECKHUE 3a/1a4H,
CBSI3aHHBIE C BEIYHUCIEHUEM
00BbEMOB IWJIMHPA, KOHYCA

https://m.edsoo.ru/ROB3L5Q3H

76

[IpuknanHeie 3a1a4u MO TEME
"OO0BEMBI U IUIOLIAIN
MoBepxHoCcTeH TEen"

https://m.edsoo.ru/GOM9IN4VIR

77

O0OBEM mapa u mapoBoro
cektopa. Teopema 06 06bEMeE
mapa. [Tnomans chepsr.
CrepeoMeTpHueCcKHe 3a/1auH,
CBSI3aHHBIC C BBIUMCIICHUEM

https://m.edsoo.ru/USE8V1S8K




00BEMOB 111apa, MapoBOTO
CEerMeHTa M IIapOBOT0 CEKTOpPa

78

[IpukiagHeie 3aqa4n 10 TEMe
"O0BEMBI Ten", CBI3aHHEIC C
00BEMOM IIapa U TUIOIIA/IBIO
cdepbl. COOTHOIICHUST MEXKTY
IIJIOIIAIIMU ITOBEPXHOCTEN U
00bEMaMu OJIOOHBIX TEI

https://m.edsoo.ru/F2B9V6K3V

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue o6wéma npu
noao6un. CrepeoMeTpuyueckre
3aJ1a4M, CBSI3aHHBIC C
BBIYUCIICHUEM O0BEMOB TEN U
IJTIONIAJIEH MOBEPXHOCTEN

https://m.edsoo.ru/Y7S7CONOM

80

KonTtponsnas padota "[lnomanu
MMOBEPXHOCTH U 00BEMBI KPYTIIBIX

n

TCII

https://m.edsoo.ru/E7Y1D1J8F

81

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

https://m.edsoo.ru/P8X9Y9KIN

82

Bubl 1BukeHMI: TapauieabHbII
MEePEHOC, IICHTpaIbHas
CUMMETpPHS, 3epKaJibHas
CUMMETpHUSs, TIOBOPOT BOKPYT
psAMOM

https://m.edsoo.ru/FSA906K6N

83

[IpeobpazoBanus nog00usL.
[Ipsimas u cdepa Diinepa

https://m.edsoo.ru/XOU1R7EOM

84

FeOMeTpI/ILIeCKI/Ie 3aJa4M Ha

https://m.edsoo.ru/Y0Z4M4Q3N




MIPUMCHCHUC ABMIKCHUS

85

KonTtponsHas padora "BekTopsi B
npocrpaHcTae”

https://m.edsoo.ru/L9T1YSE7S

86

Ob6o6maromee moropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTU3alrs 3HaHWI:
"[TapanienbHOCTh NPSAMBIX U
MIJIOCKOCTEN B TIpocTpaHCcTBE"

https://m.edsoo.ru/O711L7S8D

87

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

https://m.edsoo.ru/Z0T2I17VIN

88

O6o6matomee moroperue 11
MOHSTUN U METOJIOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3allus 3HAaHU:
"Bektopsl B mpocTpancTre"”

https://m.edsoo.ru/X1L4M9T7S

89

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cucreMarusanus 3Hanuii: "O0beM
MHOTOrpaHHuKa"

https://m.edsoo.ru/L8B7K5P7L

90

O6o6matomee nmosropeHue 11
MOHSATUN U METOJIOB Kypca
reomerpun 10—-11 knaccos,
cucrtemaTtu3anus 3HaHui: "O0beM
MHOTOTpaHHUKa"

https://m.edsoo.ru/AST9GI9D2P




91

Ob6o6maromee moropenue 11
MOHSTUM U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEMaTU3alUsl 3HAHUI:
"[Mnomaan MOBEpXHOCTU U
00BEMBI KPYTIIBIX T

https://m.edsoo.ru/D2R2A7NSY

92

O6o06maromree nosropenue 11
MOHSTUN U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTHU3alusl 3HAHUI:
"Ilnomanu NOBEPXHOCTH U
00BEMBI KPYIJIBIX TET"

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

93

Wrorosas koHTposbHAsA paboTa

https://m.edsoo.ru/A2T8K400H

94

Hrorosas koHTpoJbHAs paboTa

https://m.edsoo.ru/P6R5SP8U7U

95

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3alus 3HaHuH

https://m.edsoo.ru/C7F7Y3Z6K

96

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

https://m.edsoo.ru/ROCOES8D10

97

HcTopus pa3BUTHS CTEpPEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://m.edsoo.ru/M8M4H1Y2T

98

Hcropus pa3BuTHS CTEPEOMETPUU
KaK HayKd U e€ poJjib B pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.eds00.ru/R9S5Y2Y7D




99

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

https://m.edsoo.ru/USL.3 A9HSI

100

Hcropus pasBUTHS CTEPEOMETPUH
Kak HayKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/A7TM5S2P5M

101

WcTopus pa3BUTHS CTEpEOMETPUU
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

https://m.edsoo.ru/I9P7L3WS5R

102

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

https://m.edsoo.ru/G3Y5SW3Z0B

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeEMOro .
o0pa3oBaTe/ibHOI MPOrpPaMMbI CpeIHero o01ero 06pa3oBaHusA
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPHH W CIEJACTBUS M3 HUX MPU PEIICHUU
' reOMETPUIECKUX 3a1a4
73 OnepupoBaTh TMOHATHAMHU: TAPAICIBHOCTh W TMEPHEHIUKYISPHOCTH
' MPSMBIX U TJIOCKOCTEH
74 KnaccudumupoBaTs B3aUMHOE PAaCIOJIOKEHHWE TPSIMBIX M IIJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh TOHATHSAMU: IBYTPAaHHBIN YroJi, TPaHW JBYI'PAHHOTO Yria,
7.5 pedpo NIBYrpaHHOIO yrja, JUHEHHBIA Yroj JBYTpaHHOTO yria, rpaJycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHKA, TPABUIIbHBIA MHOTOTPAaHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHUpamMuaa, NpU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUA s
7.8 KjlaccupuKanuu (BBIMYKJIble U HEBBIMYKIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE PU3MBI, MTapalIeIeIUIe/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YS
' METOJI CJIEJIOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJEIOB, BBIMOJIHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BUJ| CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJI€HHUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WU aJropuTMaM, MNPUMEHSAsS HM3BECTHHIE AHAJUTHUYECKUE METOJIbl IpHU
7.12 pEIIEHNH  CTaHAAPTHBIX MaTeMaTHYEeCKUMX 3a7ad Ha  BBIUMCIEHUE
pPacCTOSTHUM MEXAy NBYMs TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOUYKHJIO
MIJIOCKOCTH, MEX/1y CKPEIIMBAIOIIUMHUCS MPIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE TE€OMETPUUYECKUX BEIMUYMH MO 00pasiam
713 WU aJropuTMaM, MNPUMEHSAS HM3BECTHHIE AHAJUTHYECKUE METOJbl IpHU

peIICHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3a4a4 Ha BbIYUCIICHUC YIJIOB
MCKAY CKPCIIUBAOMIUMUCA IMPAMBIMH, MCKIAY HpﬂMOfI N TIIOCKOCTBIO,




MCXKAY IJIIOCKOCTSAMH, ABYI'PDAHHBIX YI'JIOB

Berancnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOI0OHBIX MHOTOTPAHHUKOB
715 OnepupoBaTb NOHATHUSAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeICTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS] CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MPEINONAraloliuX HECKOJBKO IIAaroB pEHICHUs, €CIH YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOW (hopMme
718 [IpuMeHAT mpocTEdIIME IMPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
' KOMMYHMKAI[MOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoauTE mpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOTydeHHbIE 3HAHUS Ha MpaKTHKE: aHAJM3UpPOBATh peajbHbIE
CUTYallMd Y MPUMEHATh U3yUEHHbIE TIOHATHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4ecku chOpMYyIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh PeabHbIE
7.20 CUTyallUM Ha A3bIKE TEOMETPHUH, HUCCIEAO0BATH MOCTPOCHHBIE MOJIEIH C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI M TeopeM, anmapara aareopsl,
pemars  NPaKTUYECKUE  3aJadd,  CBA3aHHBIE C  HAXO0XICHHEM
TEOMETPUYECKUX BEIINYUH
11 KJIACC
Kox .
IIpoBepsiembie IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
NPOBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro 001ero o0pa3oBaHusi
pe3yJibTara
6 I'eomerpus
OnepupoBaTh HOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LWIMHIAP, KOHUYECKAas IIOBEPXHOCTD,
o0pasyromne KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpalieHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BpaLLCHHS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUAMMU: IIAPOBON CETMEHT, OCHOBaHHUE CErMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOI0O CIJIOS, BBICOTA LIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEW Tel  BpalleHHs,




T€OMETPUYECKUX TeJl C MPUMEHEeHHEeM (popmyit

6.7

OnepupoBaTh MNOHATHSAMH: MHOTOTPAaHHMK, BIHMCAaHHBIH B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEJO
BpallEeHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy IIOIMIAIIMHU TIOBEPXHOCTEH B 00bEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkate u3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM HPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHUI CBEpXy, COOKYy, CHH3Yy; CTPOUTh CEUEHHUS Tell
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHMOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, TMpEeACTaBIECHHYIO Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (GakThl IS PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, NPEINONaralIiuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHO)KEHHUSI BEKTOpa HAa YHCJIO, OOBSACHATh, KAKUMH CBOWCTBAMHU OHHU
oOazmaror

6.15

[IpumeHsaTh MpaBUIO NapajuieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHSTUSIMHU: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yroJl
MEX1y BEKTOpamH, CKaJIsIpHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIaHApHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB H IIPOU3BCACHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKAY BCEKTOPAMH, CKAIAPHOC IIPOU3ZBEACHHE, pacCKiIaJblBaTb BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOpaM

6.18

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

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4iu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUWHATHOI'O METOAAa

6.20

Pemars 3amaum Ha J0Ka3aTEIBCTBO MaTEeMaTUUYECKHUX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTOJbI npu peICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaad

6.21

HpI/IMeHSITL HpOCTCfIHIHC nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUYICCKUX 3a/1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKHU3HU, paCllO3HABATh MPOABJIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHKE: aHAIMU3UPOBATH PCAJIbHBIC




CUTYyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku chopMyIHMpoBaHHOHN NpPOOIEMbI, MOACIHPOBATH pEaIbHBIE
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIOBATH ITOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U TEOpeM, ammapara anreopsl,
pemaTte  NPAKTUYECKHME  3a4a4d,  CBA3AHHBIE C  HAXOXICHUEM
r€OMETPUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacrionokeHne npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJIEIbHbIE
n CKpCHIUBAIOIIUECA  IMPSAMBIC. Hapannem)Hocn, MNpSAMBIX HW  IINIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MTapaJuICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHaITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXIy NPSAMBIMU B MpocTpaHcTBe. [lapaiuienbHOCTH MIOCKOCTEM:
MapajyielbHble IUIOCKOCTH, CBOMCTBa NapalIeNIbHBIX IUIOCKOoCcTed. [lpocreimue
MPOCTPAHCTBEHHBIE (DUTYphl Ha TUIOCKOCTH: TeTpadiap, KyO, mapayienenunes,
MOCTPOCHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IflpHOCTI) pr[MOfI N TUIOCKOCTU: TMEPNCHAUKYIAPHBIC IIPAMBICE B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHbIe U MEPIeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMON MEePIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
YTOJI, IMHEHWHBINA yroj IBYrpaHHOTo yria. [leprneHaukyisp U HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI JI0 TUNIOCKOCTH, MpoeKIus GpUurypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteil. TeopeMa o TpEX mepreHauKyIspax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPAaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrojabHas
pu3Ma, I'paHd U OCHOBAHMs MPU3MbI, IpsMas U HAKJIOHHAs IpU3MbI, OOKOBas MU
I0JIHAsi IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOYyroabHbIN Napaiesienune u
ero cpoiicra. Ilupammna: n-yronbHas nupamujia, I'paHd U OCHOBAHHE MHUPaMUIBbI,
O0oKOBasi M NOJHAs MOBEPXHOCTb NHpPaMUJbl, MpaBWIbHAS M ycEeUEHHAs MHpaMHJA.
OneMeHThl NpU3Mbl M OHpamuibl. [IpaBWiibHBIE MHOTOTPAaHHUKH: IOHSATHE
IIPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWIbHAas MpU3Ma U IpaBWIbHAs NUPaMUJA,
IIpaBUJIbHAS TPEYroJbHAas MUpaMKa U MPaBUIIbHBIN TeTpasp, Ky0. [IpeacraBienue o
[IPaBWJIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, JOACKa’ap U ukocayapyrue CeueHus
MIPU3MBI ¥ TUPAMU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMCTPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMnuax, MapaeJICIuIeaax, IpaBHUJIbHBIX
MHOT'OrpaHHUKax

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YrJIbl. [Inomane
OOKOBOM MOBEPXHOCTU U MOJIHOH MOBECPXHOCTHU HpﬂMOﬁ MPU3MBI, IJIOIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPSMOH mpu3Mebl. [Lomans 60k0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 066EMe. OO6BEM nUpaMuUIbl, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXIY TUIOIIAASIMUA TTOBEPXHOCTCH,
00BbEMaMHU 11O OOHBIX TENT

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

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

6.2

Konunueckas moBepxHOCTh, 00pa3yrolye KOHNYECKON MOBEPXHOCTH, OCh U BepUIMHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
Iomaas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: oOpasyromue u
BbICOTA, OCHOBAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, Iuamerp, IUoHiaap nmoBepxHoctu cheprl. BzaumuHoe
pacnojio)keHue cepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka MIMHApPA U KOHYCa

6.5

KoMOuHarmu e BpaieHusi 1 MHOTOTPaHHUKOB. MHOTOTrpaHHHK, ONTUCAHHBIN OKOJIO
cdepsl, cdepa, BIIUCaAHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BpalllEHUs

6.6

[Tonatue 06 oO6BEme. OcHoBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapauiesienunea u cieacTBus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O0bEM 1Iapa u wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXIY TUIOMIAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TET

6.8

Ceuennst nmnuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOSIee Yepe3 BEPILUHY), CEUeHHUs 1apa

6.9

Bektop Ha miockoctu ¥ B npocrpaHCcTBe. CII0)KEHHE U BBIYMTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
Bekropam. IIpaBuno nmapamtenenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCHUCTBUN C BEKTOpaMU

6.10

[IpsamoyronpHas cucrtemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkalspHOe
IIPOU3BEACHNUE BEKTOPOB. BblUMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPHU PELIEHUN T€OMETPUUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeiHero od1ero
o0pa3zoBaHus

Brnagenne MeromaMu JIOKAa3aTENbCTB, AITOPUTMAMHU pEIICHHS 3a1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEPXKJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPHUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU WHIAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXXACHUA IIPpHU PCIICHUHU 3a/lad, OLICHUBATH
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; yYMEHHE ONEpHUpPOBATH
MOHATUAMU. MHOXECTBO, IIOAMHOXECTBO, OII€pallMi HaJ MHOXCCTBAMMU;
YMEHHE WCIOJb30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATbHBIX MPOIIECCOB M SIBJICHUH U NMPH PEUICHUH 33134, B TOM
qHCcIie U3 IPYTUX YUeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH IMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh IMOHATUSAMH: HAaTypalbHOE YMCIO, LEN0E YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLMOHATIBHBIM OKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK M0 MOJYJII0, PALMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
quCcell, YMEHHE HCII0JIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUI 001t
JIeTUTEeTh W HauMeHbllee olliee KpaTHoe, alropuT™ EBknmjga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMM TO3UIIMOHHBIMH CHCTEMaMU
CUUCIJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIPQ)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, TCOMETPUYCCKAA




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcla, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JICHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBAThH
MOHATHSAMM:  MaTpuua 2X2  u  3x3,  onpenenuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: palMOHAJbHbIE, HpPpPALMOHAIbHBIE,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOXKJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PABHOCWIBHOCTh
ypaBHEHUHN, HEpPaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMbl C [apaMeTpOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJI DPELICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIMH, MOHOTOHHOCTh
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOOJIblIee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢bu3nuecKkuil CMBICI TPOU3BOJHOM, TMepBooOpa3Has, OMpPEIeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJAHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMHM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIOIb30BaTh MPOU3BOJHYIO JJs UCCIENOBaHUS (YHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM ammapara MaTeMaTH4eCKOTrO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMATbHO-3KOHOMUYECKUX U

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




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusl (pyHKOMA, JuHEHHAas GYHKIUSA, KBaIpaTU4Has QYHKIMS,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMHU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTeslbHAs |
naorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUIMH,  BBINONHATH  mpeoOpa3oBaHus  TpagukoB  (HYHKIUH,
WCTIONH30BaTh TPAQUKH TSI U3YUEHHs TPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHnn 3ajad U3 APYruX Y4eOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMNA Ui pElICHUS YpaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBAapOB U
yCIyT, HAJOTH, 33Ja4id U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBATH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM €  HCHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSMU: cpenHee apupMeTHUecKoe, MeIuaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTAaBICHHYIO B TaOiMIaX, HAa AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA pealbHBIX MPOIECCOB U SBIICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl MW JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TpPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUIEeCKH HCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBIO AHUAr'paMM paCCCUBAHUS U JIMHEMHOM perpeccun

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

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




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
BepoATHOCTH, Gopmyiny beprymnu, komOuHaTopHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIlydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (QYHKIWU paclpeieiieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJNIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPENCICHUN IS PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIICZIOBaHUI; yMEHHE TPUBOJUTH TPUMEPHI TPOSIBICHHUS 3aKOHA
OONBIINX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX; YMEHHE
OTIEPHPOBATH TMOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCYKACHUS [UIS PEIICHUS 33a]ad4; OlECHUBAThH
BEPOSATHOCTH PEATHHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETH U

HMHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeluBaloluecs npsMble, NapamlieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroi MeXAy MpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh IpPU pEIICHUU
3a/a4 U3y4eHHbIe (DAKThI U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHUpAa; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMHU: IUIOIIAJL (GUIYpbl, 00BEM (GUrypHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0O, mnapamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTH NHPAaMUJbI, MPHU3MBI, KOHYyca, IMJIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; YMEHHUE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIpEeNICHU N3ydaeMbIX (GUTYp, BBIBUTATh THIIOTE3BI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (uryp, 0OOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOJUTH KiIaccu(uKkanuioo ¢uryp 1o
pa3aMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTMOJIHUTEIbHBIE

MMOCTPOCHUS
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YMeHHne onepupoBaTh TOHSATHUSIMH: JBIDKEHHE B  TPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIE30BaTh TEOMETPUYECKHE OTHOLICHHS TIPH
pelIeHNy 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
oAb, 00bEM) MpU pElIeHUH 33134 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEeaJbHOM JKU3HHM; YMEHHE BBIYHMCISATH T'C€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
W3y4eHHbIE (OPMYyNbl M METOJbl, B TOM YHMCIIE: IUIOIIAJb MOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO ~ Mapajuleenunea, MUpaMubl, MpPU3Mbl, UIHHIpPA,

KOHYCa, [I1apa; YMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD
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VYmenune OIICpUPOBATH IOHATUAMMU: IPAMOYIOJiIbHAsd CHUCTEMA KOOPAHHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECIACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO

UL pECIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘le6HLIX npeamMcETOB
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YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PELISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYECHUH MPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHl MAaTEMATHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMaTHUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucita ¥ BEIYMCIEHUS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIE MTEPUONMUECKHE IPOooH
13 Apudmernueckuil KOpeHb HaTYpaJbHOU cTeneHu. JleHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMH HATYPAITbHOU CTETICHH
L4 Crenens ¢ 1enbIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3aTeneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl JTMHEWHBIX ypaBHEHUH. OTnpeenuTeNb MaTPHIIBI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompeneneHUss W MHOXKECTBO 3HaYeHWH ¢ynkiuu. Hymn ¢dyHkmmm.
10 [IpoMexxyTkr  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpaduk. CoiicTBa 1 rpauK KOPHS 1-0i CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCIEAOBaHUIO (QYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJIbIIero ¥ HaUMEHbBIIEro 3HaYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
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