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INOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOuiero o0pa3zoBaHus, TaK Kak 0OECIIEYNBAET BO3MOKHOCTb U3yUEHUs TUCLUUIUINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH U MPEIMETOB T'yMaHUTApHOIO LHKIIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  U3YYCHHUU
00y4aroIuMuUCsl TOHATUWHBIX OCHOB T€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
INOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUMN MPU PEUIEHUH IN€OMETPUUYECKHUX
3aa4, yMEHHE BBIABUTaTb M ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCS IPU PELIEHUM 3a/lad €CTECTBEHHO-HAyYHOTO LMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lenb ocBoeHus mporpaMMbl yueOHOTo Kypea «['eomeTpus» Ha yrimyOnéHHOM
YPOBHE — pa3BUTHE HHIMBUAYAJIbHBIX CIOCOOHOCTEM O0OydYaromuxcsi Mpu
U3Y4YEHUU T€OMETPUH, KaK COCTaBJISAIOUIEH mpeaMeTHON obnactu «Maremaruka u
uHpOpMaTUKa»  yepe3  Oo0ecleuyeHUE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCTIONB30BaHUsl Oosiee TIOyOOKMX T'€OMETPHUECKMX 3HAHUM W JICWCTBHUH,
CHEIU(PUIHBIX TEOMETPUU, U HEOOXOTUMBIX JIJIsl YCIEIIHOTO MPO(PEeCCHOHATBHOTO
o0Opa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAHUEM MAaTEMATHKH.

[TpuopureTHpIMM 3a7adyaMu Kypca T€OMETPUU Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

pacIIMpeHre MPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOU KYJIbTYpbI U
(dbopMupOBaHUE OCO3HAHUS B3AaMMOCBS3H T€OMETPUH C OKPYKAIOITIM MUPOM;

(opMupOBaHUE IMIPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOXHEHMIINX MaTeMaTHYECKUX MOJENSX, IMO3BOJISIONIMX OIUCHIBaTh U HM3y4daTh
pa3HbI€ SIBICHUS OKPYKAIOLIET0 MUPA, 3HAHUE MTOHATUITHOIO armapara 1o pasaeiy
«CtepeoMeTpus» y4eOHOro Kypca reOMETpUN;

dopMupoBaHre  yMEHUS ~ BIAJACTh  OCHOBHBIMH  TIOHATHUSAMU O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBONCTBAaMH, 3HaHHE TEOPEM,
GopMysl U yMEHUE MX HPHUMEHSTh, YMEHMs JOKa3bIBaTh TEOPEMBI M HAXOJUTH
HECTaHJIapTHBIE CIIOCOOBI pElIeHUs 3a]1a4;

dbopMupoBaHHE YMEHHUS paclio3HaBaTh Ha YepTekax, MOACIAX U B pealbHOM
MUpE MHOTOTPAHHUKHA M Te€Ja BpalIEHUs, KOHCTPYHUPOBATH TI'€OMETPUUYECKUE
MOJIENH;

(¢opMUpOBaHKE MOHHMMaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOI'O IOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (popMUpOBaHHME MOHUMAHHUS POJU AKCUOMATHKH MpU
IIPOBEJCHNUHN PACCYKIACHUN;

(¢opMupOBaHHE YMEHHS BIaJE€Th METOJAMHU J0Ka3aTeJIbCTB U aJTOPUTMOB
pElICHUs], YMEHUSI UX INPUMEHATh, IPOBOJUTH OKA3aTEIbHBIE PACCYXKICHUS B
XOJI€ PEIICHHS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C MPAKTUYECKUM COAEPKAHUEM,



dbopMHpoBaHUE TPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
000CHOBAaHNY MAaTEMAaTUUECKUX YTBEPKICHUN M PO AKCHOMATUKH B TIPOBEICHUN
JEAYKTUBHBIX PacCyKICHUN;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTYaJIbHBIX U  TBOPUYECKHUX
CIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpPECa K U3YUCHUIO TEOMETPHUH;

dbopmupoBanre (HYHKIIMOHAILHONH TPAMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHUS pPaclo3HaBaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U MPU U3YyYEHUU APYTHX
y4eOHBbIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYaIlMi, HWCCICIOBAHUS ITOCTPOSCHHBIX MOJIEIEH,
WHTEPIPETALNN TTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEp)KaTEIBLHBIMHU JIMHUSAMH y4eOHOTO Kypca «['eomeTpus» B
10-11 «xnaccax sBusaworcs: «lIpsiMble W IUIOCKOCTU B MOPOCTPAHCTBE,
«MHuororpanuukn», «Tema  BpameHus», «BekTopel W  KOOpAMHATH B
MIPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdhopmymupoBanHoe Bo ®PI'OC COO TtpebOoBaHHE «yMETh OIEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIyOJIEHHOM ypOBHE OOy4YeHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTEeIbHBIM JIMHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMUECKMX YMEHHUH  pacmpenenserca He  TOJbKO IO
COJIepKaTEeIbHBIM JIMHUSAM, HO U 10 TojaMm o0yuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM OCBoeHHs DenepanbHON paboueit
IpOrpaMMbl, paclpeleEHHbIM IO TojgaM OOy4eHHs, CTPYKTYpPUPOBAHO TaKUM
00pazoM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUIIUATILHBIM BOIIPOCAM 00yYaroluecs
oOpamaiiuch HEOAHOKPATHO. OTO TO3BOJIIET OpPraHU30BaTh  OBJAJCHUE
T€OMETPUUYECKUMH MOHATUSIMU M HaBBIKAMH TTOCJIEI0BATEIHLHO M TIOCTYIATEIBHO, C
cOOJII0/ICHUEM TIPUHIIMIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN 00yUYalOmUXCs, PACIIUPSs U yriayOmsis
e€, 00pasyst MPOYHBIC MHOKECTBEHHBIC CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycrmoBus i auddepeHnmanuy  OOyYeHHs,  TOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30oBaTeIbHBIX MpOTpaMM, OOECHeuuTh YIIIyOJIEHHOE
U3y4YeHHUE T€OMETPHUH KaK COCTaBIIsioIIeH yueOHoro npeamera «MareMaTukay;

MOATOTOBHUTHh OOYYAIOIMMXCA K TMPOJOHKCHUIO H3YYEHUS MATeMAaTHKH C
yaéToM BBIOOpa Oymymielr mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
0o0mmM 1 podeccuoHaIbHbBIM 00pa30BaHKUEM.

Ha wusydyenue yueOGHoro kypca «l['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kitacce — 102 yaca (3 yaca B Henenmto), B 11 kimacce — 102
yaca (3 Jaca B HEZIeJIO).



COJEPXAHUE OBYYEHUA
10 KITACC

IIpsiMmble M IJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  MOHSATHS  CTEpEOMETpUU. Touka, mpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOe pacnosiokeHne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAOIIMECH,
napajulesIbHble M CKpelIMBaromuecss npsmble. [Ipu3Hakum CkpelmuBaromuxcs
npsMbIX. [lapamienbHOCTh IPSAMBIX U IJIOCKOCTENW B MMPOCTPAHCTBE: NapalieIbHbIC
MpsIMBIE B IPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX NPSIMBIX, MAPAIIIETBHOCTD IPSAMON
u T1uiockocTtH. [lapaniensHoe W ILEHTpaJbHOE MPOEKTUPOBAaHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOWCTBA MAapajJIeIbHOTO NpPOeKTUpoBaHus. M3o0pakeHue
buryp B mapajuiesIbHONW MPOEKIUU. YTJIbl C COHAMPABICHHBIMU CTOPOHAMHU, YIOJ
MEXKIy MPSMBIMH B IMPOCTPAHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: NapajuieibHbIE
IJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IIJIOCKOCTEMN. IIpocreimue
IPOCTPAHCTBEHHBIE (UTYpPHl Ha IUIOCKOCTU: TETpadJp, NapauleJenume],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: MEPIECHIUKYIISIPHBIE MPSAMBIC B
MPOCTPAHCTBE, NPSIMBIE MAPAJJICIBHBIE W MEPHECHANKYJSIPHbIE K IUIOCKOCTH,
NpU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOU
NEPIEHANKYJIIPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOEKTUPOBAHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE
OT TOpsAMOM 110  IJIOCKOCTH,  MpoeKkuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ TUIOCKOCTEM: MPU3HAK MEPHEHIUKYJIAPHOCTH  JIBYX
IJIOCKOCTEN. Teopema 0 TpEX MepHeHIUKYIsIpax.

Yriael B NpOCTPAHCTBE: YroJl MEXAY INPSMOW U INIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOTO yrila. TpEXrpaHHBI 1 MHOTOTPAHHBIE YTJIBI.
CBoiiCTBa IUIOCKHMX YIVIOB MHOrorpaHHoro yria. CBoWCTBa IUIOCKUX U
JBYIPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAaHHOIO yIJa.

MHoOrorpaHHuKu

Bunel MHOrOorpaHHukoB, pa3BEpTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl TPU3MbI, OOKOBasl U MOJIHAs TOBEPXHOCTh MPU3MBI.
[lapannenenunen, OpSAMOYTOJbHBIA — MAapaJUIENENUIIE] U  €r0  CBOIMCTBA.
Kparyaiiuyie nyTM Ha TIOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass Teopema I[ludaropa. Ilupamupa: n-yronpHas mNOUpamuia,
npaBuwibHasE W yceu€HHas mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHeil
MpaBWIbHOW mnupamujpl. lIpaBuibHBIE MHOTOIpAaHHUKH: IMpaBUWIIbHAS MpU3Ma U



IpaBWiIbHAs NUpamMuAa, NPAaBWIbHAs TPEyrojbHas IUpamMuga M IPABUWIbHBIN
TeTpadap, Kyo0. IlpeacraBneHue O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
JNOJEKadIp U UKOCAdIpP.

Bbruncnenne 3J1€MEHTOB MHOTOTPaHHUKOB: pEOpa, JuaroHajid, YIJbl.
[Tnomane OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTU MPSIMON IPU3MBI,
IJIOIAJAb OCHOBAaHMW, TeOopeMa O OOKOBOW ITOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHOM MHPaMUJIBI,
TeopeMa O IUIOIIAIN YCEUEHHOW MUPaMU/IBL.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPAaBWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpus B IPaBWJIBHOM MHOTOI'DAaHHHMKE: CHUMMETpUS
napajuielenuneaa, CUMMETPHUsS NPABWIbHBIX IPU3M, CHUMMETPUS MPABUIBHOU
NUpaMU/IbL.

BeKTOpbI U KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABICHHBIE W  IPOTUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [[eHCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyio. CBOKCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapatenenunena. Teopema O pPas3jgoKEHWH BEKTOpa IO TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. lIpsmMoyrosbHas  cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIYy KOOpPAMHATAMH BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOJI MeExay BekTopaMu. CKaasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KIIACC

Tesia Bpalenus

[loHATHS: UUIMHAPUYECKAs ITOBEPXHOCTb, KOHHUYECKAas IOBEPXHOCTB,
chepuueckas TOBEPXHOCTb, OOpa3yollMe TMOBepXHOCTeW. Tema BpaleHus:
IWINHIpP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. Bzanmuoe pacmonoxeHnue
cheppl M TUIOCKOCTH, KacaTelbHasi IJIOCKOCTh K cdepe. M3o0pakenue Ten
BpalleHusi Ha TiockocTh. Pa3BépTka muimHapa u konyca. Cummetpust cepsl u
mapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00béMme
MPSMOYTOJILHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0bEM mpsaMoil u
HAKJIOHHOW MpU3MBI, WIKHIpA, TUpaMHUIbl U KoHyca. O0BEM 1apa U M1apoBOTO
CEerMEHTA.

KoMOuHanuy Ten BpameHuss U MHoOrorpaHHukoB. [Ipusma, BmnucaHHas B
IWIMHApP, ONHCaHHAas okojo wwinHapa. Ilepeceuenne cdepsl u mapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHHKA,



OMHUCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHUK WJIU TEJO
BpalICHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMAaab chepsl U e€ yacTel.
[Tomobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue momodusi, romoreTusi. Pemienue 3amauy Ha
MJIOCKOCTH C UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoeHue ceueHrii MHOTOTPAHHUKOB U TEJ BPAlIEHUS: CEYEHUS IIUINHIpA
(mapaJiieTbHO W MEPNEHAUKYISIPHO OCH), CEYeHHUsI KOoHyca (mapajuielibHbIe
OCHOBAHHIO M MPOXOJSIINE Yepe3 BEPIUINHY), CEUCHHUS IIapa, METOIbI TOCTPOEHUS
CEUYEHU: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ MEPEHOCA
CEKYILIEN TIOCKOCTH.

BekTopbl U KOOPANHATHI B POCTPAHCTBE

Bekropel B mpoctpanctBe. Omnepauuu HajJ BekTopamu. BektopHoe
YMHOXEHHE BEKTOpOB. (CBOWCTBa BEKTOPHOrO YMHOXEHUA. IIpsMoyronbHas
cucTeMa KOOpAuHAT B IpocTpaHcTBe. KoopanHatel BekTopa. PasnoxkeHne BeKkTopa
o 6aszucy. KoopinHaTHO-BEKTOPHBINA METO/ MPU PEIICHAH T€OMETPHUISCKHUX 3a/1a4.

JBUKEeHUN B IPOCTPAHCTBE

JBrxenus npocrpaHcTBa. OtoOpakeHus. [[BukeHUs U paBEHCTBO (Uryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JIBWKEHUN: TapauIeNbHBIA IEPEHOC,
LIEHTpaJbHAasl CHUMMETPHUS, 3€pKaJbHas CHUMMETpPHS, IMOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nmogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YUYaIOIIEToCcsi KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  pPOCCHIICKOro  OOmIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npolenyp TpaxkJaHCKOro oOiiecTtBa (BbIOOPBL, OMPOCHI W JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMHA 1 Ha3HAYCHUEM;

2) naTpuoTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaXAAHCKON MJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCUICKOW MAaTEMAaTHKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUAM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MaTEMAaTHUYECKOM MIKOJIbI,
WCIIOJIb30BAHUE JTHX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHUE JYXOBHBIX IIEHHOCTEH pOCCUICKOro Hapojaa, CpOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUA, dTUYECKOTO IMOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTMKEHUM HAyKM M JEATEIbHOCTBIO YYEHOr0, OCO3HaHHE
JMYHOTO BKJIa/1a B TOCTPOCHUE YCTONYHUBOTO OYIyIIETO;

4) 3cTeTHYECKOE BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs OSCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHM, pacCyXI€HHI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIEeKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocniuTaHue:

c(hOPpMUPOBAHHOCTh yMEHUSI TMPUMEHATh MATEeMATHYECKHUE 3HAHUA B
MHTEpecax 3I0pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUU U
OTJIbIXa, pEryJsipHas Gpu3ndeckasi akTUBHOCTb), (DU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03J0POBUTENBHON J€ATEIbHOCTBIO;

6) TpynoBOE BocniMTAHME:

TOTOBHOCTh K TpYJy, OCO3HaHUE IIEHHOCTU TPYAOTIO0Us, HHTEpEC K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANBHON  JEATENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHUE COBEpIAaTh OCO3HAHHBIM BHIOOP
Oynymeld mnpodeccur U peaqu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIHOCOOHOCTh K  MareMaTMueckoMy  oOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTHBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a/1a4y MaTeMaTUYECKOW HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, ITOHUMAaHHUE BIIUSHUS
COITMAJIbHO-DPKOHOMHUYECKHUX IPOIIECCOB Ha COCTOSHUE MPUPOTHON M COIMAIBLHOM
Cpenbl, 0OCO3HAHUE TJIO0ATHHOTO XapaKTepa KOJIOTHUECKUX TPOOJIEM, OpPUEHTAITHS
Ha TPUMCHCHHE MATeMAaTHMYeCKUX 3HAHWM I pemieHus 3amad B 00JacTu
OKpYy>Kalolllel cpejbl, IUIAHUPOBAHUE TOCTYIKOB M OIIEHKHM HX BO3MOKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKHW U  OOIIECTBEHHOM  MPAKTUKH, MOHUMAaHHE
MaTEMaTUYeCKOW HaykKh Kak cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTAroB ¢
pPa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTUS I[UBUJIW3AIMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEeJICTBOM IIO3HAHHS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYID M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJIMBUAYaJIbHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Bba3oBble JJoruuyeckue JelicTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKU MAaTEMaTUYECKUX
O0OBEKTOB, TIOHATHH, OTHOIICHWA MEXAY TOHATHAMH, (POPMYIHPOBATH
onpe/ielieHUs] MOHATHM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KilacCU(PUKaAIUY,
OCHOBaHMS 1J1s1 0000IICHUS U CPAaBHEHUSI, KPUTEPUU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (HOpMyIUpOBaTH M  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHBIE, €AMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MIPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOIIOJACHUIX U YTBEPXKICHUSX, MpeIaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JenaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHUHN, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHHI
(mpsiMbl€ U OT MMPOTUBHOTO), BEICTPAUBATh apTyYMEHTALIMIO, IPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U BHIBOJIbI;

BbIOUpaTh crmoco0 pemieHusi ydeOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHWs, BHIOMpATh HauOoJiee TMOAXOAAIMHK ¢ y4ETOM
CaMOCTOSTENIbHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejbcKkue 1eMCTBUSA:



UCIOJIb30BaTh BOIPOCHl KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpolJeMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHpOBaTh TUIMOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHUE;

IPOBOJANUTH CaMOCTOSITEIbHO CIUIAHWPOBAHHBIN 3KCIEPUMEHT, MCCIIEIOBAHNE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTuuecKoro 00beKTa, sIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 0ObEKTaMH, SIBICHUSIMU, MPOIIECCAMU;

CaMOCTOSTEIIbHO (OPMYIMPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yibTaTam
IPOBEAEHHOIO  HAONIOACHMSA, HCCIENOBAaHUS, OLICHUBATh  JIOCTOBEPHOCTH
IOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOlLIECcCa, a TaKXKE BBIIBUTATDH
IPEINOIOKEHUS O €0 PAa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nungopmanueii:

BBISBJISITh J€QUIUTH MTHPOpPMAUH, JaHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha
BOIPOC U JUIsl pEIICHUs 3a]1auH;

BbIOMpaTh UH(OPMALINIO U3 UCTOUYHUKOB PA3IMYHBIX THIIOB, AaHAU3UPOBATD,
CHUCTEeMAaTU3UPOBaTh U HWHTEPIPETHPOBATh WHGOPMAILMIO PA3TUYHBIX BHUAOB U
(dopM npeacTaBIeHUS;

CTPYKTYypUpOBaTh HMH(OPMALINIO, MPEACTABIATh €€ B PA3NIUYHBIX (PopMax,
WTIOCTPUPOBATh rpapuuecKy;

OILICHHUBATH HaAEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIBHO
c(hOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKATHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIIOBUSIMH U
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpa)XXaThb CBOKD TOYKY 3pPCHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS 3aadH,
KOMMEHTHPOBATH TTOJIYYCHHBINA PE3YJIBTAT;

B XOJIe¢ OOCYXXJICHUS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYKIA€MOI TEMBI,
poOJIeMBI, pelmaeMol 3aJadM, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha IIOWCK
pEIICHUS, COIOCTABJIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JIPYyTUX Y4YaCTHHUKOB
nuanora, oOHapy>KWBaTh Pa3IUYMe W CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyIMpPOBaTh PA3HOTIIACHSI, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTaThl PEIICHHS 3a/1aud, SKCIIEPUMEHTA, UCCIICIOBAHUS,
IIPOCKTa, CaMOCTOSTEIIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
IIPE3CHTAlMA U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepCcaJbHbIE Y4eOHbIE e CTBUSA
Camoopranusanus:



COCTaBJISITH IJIaH, AJITCOPUTM PEIICHUs 3a/1aud, BRIOUpATh CIIOCOO pelIeHus C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATh BApHUAHTHI PEIICHUH C Y4ETOM HOBOU MH(OpMAITHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMM  TO3HABATENHbHOM  pedJeKCUM KaK  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOTIPOBEPKH, CAaMOKOHTPOJISL Tpollecca W pe3yibTaTa pelIeHUs
MaTeMaTUYECKOM 3a4auH;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELIEHUU 3a7auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa [N U YCIOBUSAM, OOBSICHITH IPHYUHBI
JOCTUKEHUS WIM HEJOCTUXKEHUS PE3yJbTaTOB JEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHAsl 1eAATEJILHOCTD:

MOHUMATh W KMCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIYAIbHOU
paboThl MNpU peHIeHUH YYEOHBIX 3a7ay, NOpPUHUMATHh [eJb COBMECTHOMU
NEeSTEeIBbHOCTH, TJIAHUPOBATh OPraHM3AIMI0 COBMECTHOM pPabOThI, pacmpeneisiTh
BUJIbI paboOT, JIOTOBApUBATHCS, OOCYX AAaTh IMpPOIECC W Pe3ylabTaT paloThl,
0000111aTh MHEHUS] HECKOJIBKHUX JIFO/IEH;

y4acTBOBaTh B TPYNMOBBIX (opmax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» H HHBIC), BBINOJHATH CBOK 4YacTh paboOThl U
KOOPAWUHUPOBATh CBOU JACHUCTBHUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLECHHUBATH
KaueCTBO CBOETr0 BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUSL.

IMPEAMETHBIE PE3YJIBTATDBI

K konmy 10 knacca o0y4aronuiicss Hay9uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM MOHSATHSMH CTEPEOMETPUM IIPU
pelIeHUH 3a7a4 U ITPOBEACHUN MaTEMAaTHYECKUX PaCCyKICHH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PELICHUHU
reOMETPUYECKUX 3a/aY;

e KIAacCU(UIMPOBATH B3aUMHOE PACIIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B IIPOCTPAHCTBE, MPSMBIX U INIOCKOCTEN B IIPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH IMOHATUSAMHU, CBSI3AHHBIMM C YIVIaMH B
IIPOCTPAHCTBE: MEXAY NPSAMBIMA B IIPOCTPAHCTBE, MEXKIY MNPIMOU U
IJIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH, CBA3AHHBIMU C MHOTOTpaHHUKAMU;



e CBOOOAHO pAaclO3HABATh OCHOBHBIE BUJbl MHOTOI'PDAaHHUKOB (TpU3Ma,
nupamua, NpsMOYToJIbHBINA Napaienaenunes, Kyo0);

e KIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS IS
KJIacCU(pUKaLUU;

e CBOOOAHO ONEpUPOBATh TMOHATUSAMH, CBA3aHHBIMU C  CEUCHHUEM
MHOT'OI'PaHHHUKOB IIOCKOCTBIO;

e BBIIIOJIHSTH napajuienbHoe, LIEHTPAJIbHOE U OpPTOTOHAJILHOE
NPOEKTUPOBAaHUE (PUTYpP HA IJIOCKOCTh, BBIMIOIHATH M300pakeHUss QUryp
Ha IJIOCKOCTH;

e CTPOUTh CEUYEHHUS MHOTOTPAaHHUKOB PAa3JIMYHBIMU METOJIaMH, BBINOIHSITH
(BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BU/I CBEPXY, COOKY, CHU3Y;

e BBIYMCIATH IUIOWIAAM  TOBEPXHOCTEH  MHOTOIPAaHHHUKOB  (TIpHU3Ma,
NUPaMUJIa), TEOMETPUUECKUX TEJl C IPUMEHEHUEM (DOpMYIT;

e CBOOOZHO ONEPUPOBATH MOHATUAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OChb U IUIOCKOCTh CHUMMETPHHM, LEHTP, OChb U IUIOCKOCTh CUMMETPHUHU
(burypsr;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU, COOTBETCTBYIOLIMMHU BEKTOpaM MU
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBINOJHATH ICHCTBUS HaJl BEKTOpaMH;

e pemarh 3aJadyd Ha JOKAa3aTeJIbCTBO MATEMaTUYECKUX OTHOIICHUW U
HAXOXKJEHUE T€OMETPUUYECKUX BEIWYUH, MPHUMEHSS W3BECTHBIE METO]IbI
IPU PELICHUN MAaTEMaTUYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IMPUMEHATH MPOCTEHIINE NPOrpaMMHBIE CpPEACTBA M  3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a]1a4;

e U3BJIEKATh, IPEOOPa3OBBIBATh U HUHTEPIPETUPOBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpPEeACTaBICHHYIO Ha
YEpTE)Kax U PUCYHKAX;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha IMPaKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEAJBHBIE CUTYallMH, MPUMEHATh M3yYEHHbIE MOHSATHUS B
Ipolecce IOMCKAa PpELIeHHs] MaTeMaTH4ecKu  Cc(hopMylIHMpOoBaHHOU
npo0JIEMbl, MOJEIUPOBATh PEAIbHBIE CUTYallUH Ha S3bIKE I'E€OMETPHH,
UCCIIE0BATh ITOCTPOCHHBIE MOJEIN C HCIOJb30BAHUEM I€OMETPUUYECKUX
NOHATUN M TEOpEM, ammapara ajreOpbl, pemarh MPaKTUYECKHE 3a]ayH,
CBSI3aHHBIE C HAXOXKJACHUEM F€OMETPUUECKUX BEIUYUH;

e UMETh NPEICTABICHUS 00 OCHOBHBIX 3TallaX Pa3BUTHUsSI T€OMETPUHU Kak
COCTAaBHOM 4acTu (pyHJaMEHTa Pa3BUTHS TEXHOIOT .

K konmy 11 knacca o0y4aronuiicst Hay4uTCs:



CBOOOMHO OIEPUPOBATh TMOHSATHUSMH, CBSI3aHHBIMH C IMIIMHIPUYECKOM,
KOHMYECKOW U Cc(epuuecKkoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOy YCHHS;

OTIEpUPOBATH MOHATUSIMH, CBSI3aHHBIMU C TEJIAMU BPAIECHUS: THITUHAPOM,
KOHYCOM, c(epoii u mapowm;

pacro3HaBaTh Teja BpamleHus (UWIUHAP, KOHyC, cdepa U map) H
OOBSICHATH CIIOCOOBI TIOJYYCHHUS TEIl BPALCHHUS;

KJIacCU(DUIMPOBATH B3aUMHOE PACIIONOKEHNE C(hephl U TIIOCKOCTH;
BBIYUCIIATh BEJIWYMHBI DJIIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpAICHHS,
00BEMBI M TUIONMIATU MOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJNl BpAICHHS,
TE€OMETPUYECKUX TEJ C IPUMEHEHUEM (POPMYIL;

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBS3aHHBIMH C KOMOWHAIMSIMH TEI
BpAIlICHUSI ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHHK, BITMCAHHBIA B cdepy H
OTHMCaHHBIN 0KOJIO0 cdepsl, chepa, BIHCaHHAS B MHOTOTPAHHUK WJIHM TEJIO
BpAIllCHUS;

BBIYUCIIATH COOTHOIICHUSI MEXTy IUIOMIAISIMU TTOBEPXHOCTEH U 00BEMaMu
IT0JIOOHBIX TEI;

n300paxkath H3ydaeMble (UTYpPHI, BBHITOIHATH (BBIHOCHBIC) TUIOCKHE
YepTE)KH U3 PUCYHKOB TPOCTHIX OOBEMHBIX (DHUTYp: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJI BPAIICHNUS;

U3BJICKaTh, WHTEPIPETUPOBATh W TpeoOpa3oBbIBaTh HHMOOPMAIUIO O
POCTPAHCTBEHHBIX T'€OMETPUYECKHX (QUrypax, TIpEJACTABICHHYIO Ha
qepTe)Kax U PUCYHKAX;

CBOOOHO OMEPUPOBATH MOHATHEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJTHATH ONIEPAIIUH HAJl BEKTOPAMHU;

3a71aBaTh IUIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT;
penaTh TeOMETPUUYCCKUE 3a/1a4l HAa BBIYHUCIICHUE YTIIOB MEXIY MPSIMBIMH
U TUIOCKOCTSIMH, BBIUYHCIICHHE PACCTOSHUH OT TOYKH JO IUIOCKOCTH, B
IeJIOM, Ha PUMEHEHUE BEKTOPHO-KOOPMHATHOTO METOA MIPH PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TMOHATUSMH, CBS3aHHBIMH C JBH)KCHHEM B
MPOCTPAHCTBE, 3HATh CBOKMCTBA JBUKCHU;

BBITIONHATh HM300paKEHUST MHOTOTPAHHHKOB H TEN BpAIEHUS TIpU
napajuieTbHOM — TIEpeHOCe, IIEHTPaJIbHOW CHMMETPUH, 3€pKajJbHOU
CUMMETPUH, IPU TTOBOPOTE BOKPYT MPSAMOIL, TpeoOdpa3oBaHus MOA00MS;
CTPOHTH CEYCHHUSI MHOTOTPAHHUKOB ¥ TEJ BPALICHHS: CEUCHHS LMIHHIpPA
(MapayienbHO U MEePICHANKYIISIPHO OCH), CEYCHHS KOHYyca (TapajuieTbHbIe
OCHOBAHUIO U TIPOXOSINNE Yepe3 BEPIINHY ), CESUCHHS I1apa;
UCIIONB30BaTh METOJIbI TIOCTPOCHHUS CEUEHHWI: METOJ CJIEI0B, METOJ
BHYTPEHHETO IIPOCKTHUPOBAHUSI, METOJI IEPEHOCA CEKYIICH TIOCKOCTH;



JIOKa3bIBATh T€OMETPUUYECKUE YTBEPKIACHUS;

NPUMEHATh TEOMETPUYECKHE (PAKThl ISl PELICHUS CTEPEOMETPUUYCCKUX
3a/1a4, OPEANOJIarallliuX HECKOJBKO IIaroB pELICHUS, €CIH YCIOBUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HEsIBHOM (opMme;

pelmarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOLICHUN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

OPUMEHATH MPOTPAMMHBIE CPENCTBA U AJNEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI [IPY PELICHUN CTEPEOMETPUYECKUX 3a/1a4;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HAa  NPAKTUKE:  CPAaBHUBATH,
aHAJIM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYyaAllUH, IPUMEHATh U3YUYEHHbIC
IIOHATHS, TEOPEMBI, CBOWCTBA B IPOLECCE IIOMCKA  PELICHUs
MaTeMaTH4eckKu  CPOpPMYIMPOBAHHOM  MPOOIEMBI,  MOJIECIHMPOBATH
peajbHbIE CHUTyallUM Ha S3BIKE I'€OMETPHUM, HCCIEIO0BATH ITOCTPOCHHBIE
MOJENN C UCIOIb30BAHUEM TE€OMETPUUYECKUX TOHSATUA U TEOPEM,
anmapara anreOpbl, pemarb NPAKTUYECKHUE 3a/laud, CBSA3aHHBIE C
HAXO0KJIEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS F€OMETPUH Kak
COCTaBHOM yacTu (pyHAaMEHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoumnuecTBo yacos
Ne HaunmeHoBaHMe pa3ieiioB U TeM DJIeKTpOHHbIe (LM(ppOBbIE)
KonTpousn IIpakTHyeck
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE pecypchl
bIe padoThI ne padoTbl
1 Bsenenue B crepeoMeTpuro 23 1 https://m.edsoo.ru/NOWEB1IM6E
Bsaumnoe pacnionoxenue
2 ¥IMHOE PACTIONOIKEHAC HPAMBIX B 6 1 https://m.edsoo.ru/M1C9A4D4D
IPOCTPAHCTBE
ITa 7
3 paIeIbHOCTh IPSIMBIX U IJIOCKOCTEH B g hitps://m.cdsoo.r/USZRIAV3R
IIPOCTPAHCTBE
[TeprieHAUKYIAPHOCTD MPSMBIX U
4 pTICHA Vy p p 25 https://m.edsoo.ru/L500LIDOR
IUIOCKOCTEHN B POCTPAHCTBE
VYTIbl U pacCTOSHUS 16 1 https://m.edsoo0.ru/G614X9S1B
6 MHororpaHHuKu 7 1 https://m.edsoo.ru/K415V4D7F
Bexrtopsl B IpocTpaHcTBe 12 https://m.edsoo.ru/H2P5B1T90
IToBTOpenue, 0600
8 P HHCHIE H CHETEMaTHAtA 5 2 https://m.edsoo.ru/J7Z9U1K8F
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KUIACC

HaumeHoBaHue pa3iejioB U TeM

KoaunuecTBo yacoB

DJIeKTpOHHbIe (LM (ppPOBbIE)

Ne i/ KonTpoabn TpakTHYecKH
MpOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
bIe padoThI e padoTsbI
1 AHanuTuyeckas reoMeTpus 15 1 https://m.edsoo0.ru/JOCTESW6J
I1 , 0000
2 OBTOPEHHUE, 000 meHI:Ie 1 15 1 https://m.edsoo.ru/R7X1LIN2P
cCHCTEeMaTH3alus 3HAHUH
3 OO6bEM MHOTOTrpaHHHUKA 17 1 https://m.eds00.ru/Y9Z0G7Y8Y
4 Tena BpameHus 24 1 https://m.edsoo.ru/G9A1L2B27Z
[Tnoma, OBEPXHOC 00B€
5 HOTHA TIOBEPXHOCTH H ODBEMET 9 1 https://m.edso0.ru/J2X2C6B1R
KPYTJIBIX TEJ
6 JBr>keHus 5 1 https://m.edsoo.ru/BSGOR2CSE
IToBTOpenue, 0600
7 P meHI:Ie " 17 2 https://m.edsoo0.ru/C3B5O8K3V
cucTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 102 g 0

[NPOTPAMME







HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonaunyecrBo yacos 1

aTa

Ne Kountpoa IMpakTnue DJIeKTpOHHbIe Hu(poBbIe
Tema ypoka nsyye

n/m Bcero bHbIE CKHe " oOpa3oBaTesIbHbIE Pecypchl

ust

padoThI padoThI

OcHoBHbIE TpaBuiia H300paKeHUs HA
PUCYHKE IIJIOCKOCTH, MapalIeNbHbBIX
NpsIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

https://m.edsoo.ru/C8R5V2L5SW

[TonsiTust crepeoMeTpun: TOUKa, psmas,
MJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
MpaBHIia U300paKeHUsI HA PUCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX PAMBIX
(OTpe3KOB), cepeMHBI OTpe3Ka

https://m.edsoo.ru/D1J1V7K8M

[TonsiTHs: mepeceKarouecs MIOCKOCTH,
nepeceKaroImecs npsmas v IiI0CKOCTb;
MOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/E7A4A8V7D

[TonsiTHs: mepeceKaroUuecs MIOCKOCTH,
nepeceKaroImecs npsmas v IiI0CKOCTb;
MOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/M4P3F1K30

MHororpaHHuKH, H300pakeHue
IPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOIUX 00BEKTOB

https://m.edsoo.ru/M4J5A3Y1F

MHororpaHHuKH, U300pakeHne
HPOCTENIINX POCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOIUX 00BEKTOB

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

AKCHOMBI CTEPEOMETPUH U TIEPBHIE

https://m.edsoo.ru/D8Y2W8X4F




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEICTBUS U3 HUX

https://m.edsoo.ru/T8T1D4X3X

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cieactsus u3 HUX. CriocoOnl 3aJaHus
MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTRBE.
O0603HaueHus MPSIMBIX U TUIOCKOCTEH

https://m.edsoo.ru/L6USB5P1W

10

N306paxkenune ceueHunii nupamuabl, Kyoa u
IPU3MBI, KOTOPBIE TPOXOAT YEpe3 UX
pé6pa. N3o0paxenue nepecedeHms
MIOJIy4€HHBIX III0CKOCTeN. PackpammBanue
MOCTPOCHHBIX CEYEHUN pa3HbIMU LIBETAMU

https://m.edsoo.ru/NOHE8RIU4A

11

N306paxkenue ceueHunii nupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pé6pa. N3obpaxenue nepecedeHus
HOJY4YEHHBIX IJIOCKOCTEN. PackparimBanue
MOCTPOCHHBIX CEYCHUI Pa3HBIMH LBETAMU

https://m.edso0.ru/C8Y6COR9F

12

N306paxkenue ceueHunii nupamuabl, Kyoa u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pé6pa. N3o0paxenue nepecedeHus
HOJYYEHHBIX IJIOCKOCTEN. PackparinBanue
MOCTPOCHHBIX CEYCHUH Pa3HBIMH LBETAMH

https://m.edsoo.ru/V8S2D3A6E

13

N306paxkenune ceueHunii nupamuabl, Kyoa u
HPU3MBI, KOTOPBIE TPOXOAT Yepe3 X
pEbpa. N3o0paskeHue nepecevyeHus
HOJYYEHHBIX IJIOCKOCTeN. PackparimBanue
MOCTPOCHHBIX CEYCHUH Pa3HBIMH LBETAMU

https://m.edsoo.ru/V3A7D0P9S

14

Merton ciaenoB ais MMOCTPOCHUA CeUYeHUI

https://m.edsoo.ru/U6F3M4W3T




15

Merton cnenoB Iy TOCTPOCHUSL CEUCHU M.
CBoiicTBa epecevyeHuil MpsIMbIX U
IJIOCKOCTEN

https://m.edsoo.ru/B1D7X2R51

16

Merton cnenoB Iy TOCTPOCHUSL CEUCHU .
CBoiicTBa epecevyeHuil MpsIMbIX U
IIJIOCKOCTEN

https://m.eds00.ru/K6S2Y2T4X

17

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alKCh L1aroB
IIOCTPOEHUS

https:/m.edsoo.ru/C4W6Z8A9L

18

[TocTpoenue ceuenuii B nupamuie, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
IIOCTPOEHUS

https://m.edsoo.ru/M1G3J6Q0T

19

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alKCh L1aroB
IIOCTPOEHUS

https://m.edsoo.ru/R3U3MONSI

20

[TocTpoenue ceuenuii B nupamujie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YepPTEKEH U 3aIllUCh I11aroB
MOCTPOEHUS

https:/m.edsoo.ru/C3USN6S7U

21

[ToBTOpenue nnanumerpuu: Teopema o
IPONOPLHUOHATBHBIX oTpe3kax. [logobue
TPEYrOJIbHUKOB

https://m.edsoo.ru/S5U5B1J8X

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacdeTsl B ceueHHSIX Ha
BBIHOCHBIX 4epTexax. Mcropust pa3Butus

https:/m.eds00.1u/X208V7MOM




IJIAaHUMETPHUU U CTEPCOMETPUN

23

Kontponbnas padota "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/U6A0T2Z1X

24

B3anMHOE pacniosiokeHue NpsIMbIX B
npoctpadcTBe. CKpeluBaroIuecs
npsimele. [Ipr3Haky CKpemuBarOImXxcs
npsimbIx. [lapaniensHblie npsiMele B
IIPOCTPAHCTBE

https://m.edsoo.ru/I6W5Z5L3V

25

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI NapajieIbHON
JAHHOM IPSIMOM, MTPOXOASAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIXKAIIEH HAa JaHHOU
npsAMoi. Jlemma o nepeceueHun
MapaJuIebHbIX IPSIMBIX IUIOCKOCTHIO

https:/m.edso0.ru/R1T2G0Z4E

26

[TapamnenpHOCTB TpeX NpsiMBIX. Teopema o
TpEX MapajuieNbHbIX IpAMbIX. Teopema o
CKPELIMBAIOIIUXCS MPSIMBIX

https:/m.edsoo.ru/B5SB7N7L1X

27

[TapannenbHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MAPAIIEITHLHOTO
npoekTupoBanus. M300pakeHne pa3HbIxX
buryp B nmapaiienbHON IPOEKINU

https://m.eds00.ru/J9X479V3V

28

[lenTpanbHas mpoekuus. Yroi ¢
COHANPABJICHHBIMA CTOPOHAMM. Y TOJI
MEXy IPSIMbIMU

https://m.edsoo.ru/T3L2A9K4T

29

3aayn Ha T0KA3aTEIHCTBO U
HCCIIENOBAaHUE, CBA3aHHEIE C
pAacIonoXeHUEM MIPSIMBIX B IIPOCTPAHCTBE

https://m.edso0o0.ru/O0U1V2R41

30

[TonATHA: mapamieabHOCTh IPAMON U

https://m.edsoo.ru/V5FOI6L9F




IIJIOCKOCTH B IpocTpaHcTse. [Ipu3Hak
NapaJuIeIbHOCTHU NPSAMOU U MIJIOCKOCTH.
CaolicTBa napauIeIbHOCTU IPSIMON U
IUIOCKOCTH

31

['eomeTpryeckue 3aaun Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
NapauIEIbHOCTBIO NPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

https://m.edsoo.ru/D8P3J2F0B

32

ITocTpoeHue cedenus, IPOXOASILErO Yepes
JIAHHYIO MIPSIMYIO Ha YepTekKe U
[apajiIeIbHOTo Apyroy npsmoiul. Pacuér
OTHOLLEHUN

https://m.eds00.ru/SOV4S5G1W

33

HapannenLHa;I MpoeKIusd, IPUMECHCHUC
AJIA TIOCTPOCHUA Ce4YeHM I Ky6a n
Mnapajjejaenuiicaa. CBoiicTBa
napamiciicnmicaa u nmpu3mMbl

https://m.edsoo.ru/F504V6P3D

34

HapannenLHHe IIJIOCKOCTH. HpI/I3HaKI/I
MnapajiCJIbHOCTH ABYX ILIOCKOCTEHN

https://m.edsoo.ru/VIE3I4F 1N

35

Teopema 0 mapamuieIbHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXOZ[SIHIGI\/JI
yepe3 TOUKY, He MPUHAAJIeKAIyI0 JaHHON
MJIOCKOCTH U CIEACTBUSA U3 HEE

https:/m.edsoo.ru/YOH2G1I9Y

36

CaolicTBa napasuieabHbIX MIOCKOCTEN: O
NapaJuIEIbHOCTH IIPSIMBIX IIEPECEUEHUS
IIPY [IEPECEUEHUH JIBYX NTapaAJIIEIIbHBIX
IIJIOCKOCTEMN TpEThben

https://m.edsoo.ru/S8H4P6L8B

37

CaolicTBa napamieabHbIX MIIOCKOCTEN: 00
OTPE3KaxX NapaJlJICIbHBIX IMPSAMBIX,

https://m.edsoo.ru/JOE9T2Z4N




3aKJIFOYEHHBIX MCIKAY MapaJlJICIbHbBIMA
IJIOCKOCTAMU; O IICPECCUCHUU HpHMOﬁ C
ABYMs TapAJUICIIbHBIMU IIJIOCKOCTAMUA

38

[ToTopenue: Teopema [Tudaropa Ha
IJIOCKOCTH

https://m.edsoo.ru/N3R3Q1A8C

39

[ToBTOpEHUE: TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/P1D6B5W9A

40

CaoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napaenenumnesa

https://m.eds00.1ru/J9Z1G2K3Y

41

Brruncnenue nnuH OTpe3KoB B KyOe u
NPSIMOYTOJIBHOM MapajuieJenuIee

https://m.edsoo.ru/L1C714Q7S

42

[lepnieH AUKYJIAPHOCTD MPSAMOK U
nockocty. [Ipusnak
NEPIEHIUKYJISAPHOCTU IIPAMON U
IUIOCKOCTH

https://m.edsoo.ru/U1H707Z3M

43

IlepnieH AUKYJIAPHOCTD MPAMON U
nockocty. [Ipusnak
NEPIEHIUKYJISIPHOCTU IPAMOHN U
IIJIOCKOCTH

https://m.edsoo.ru/L2C3BIMI1F

44

Teopema o CynieCTBOBaHMM U
€AMHCTBEHHOCTH NPSAMOM, MPOXOaALIeH
yepe3 TOUKY ITPOCTPAHCTBA U
NEPIEHIUKYIIIPHON K IIIIOCKOCTU

https://m.edso00.ru/R9Q6P2P7D

45

IInockoctu u MNEPNCHAUKYIISIPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru/K5Z9K8W1F

46

[ImockocTH U neprneHIuKyIIpHbIE UM
IIPSIMBIE B MHOTOI'PaHHHUKAX

https://m.eds00.ru/J7S7G7R9R

47

[IepnieHauKyIsAp ¥ HAKIOHHAS.

https://m.edsoo.ru/UOF8O1T5Y




[TocTpoeHune neprneHuKysapa U3 TOUYKN Ha
IPSIMYIO

[IepnieHauKyIsp ¥ HAKIOHHAS.

48 ITocTpoeHue nepnesauKyssapa u3 TOYKU Ha https://m.edsoo.ru/HO9H5P6ASZ
MPSAMYIO
Teopema 0 TpEX NEPHIEHIUKYIIIPAX

49 P PEX TEPTCHANKYILP https://m.edsoo.r/L6I8G6YOL
(mpsimast 1 oOpartHas)
Teopema o0 TPEX NEPHIEHIUKYIIIPAX

50 p P PHCHIHKY AP https://m.edsoo.ru/O1D710S6G
(mpsimasi 1 oOpartHas)
Yroa Mexny CKpelBaroIIMuCs

51 Ay cipettt B https://m.edsoo.ru/N3E9I9G2L
MPSIMBIMU
[Touck nepneHIuKyISIPHBIX TPSIMBIX C

52 IIOMOIIBIO TIEPIEHIUKYIISPHBIX https://m.edsoo.ru/G2D4N3NIF
IIJIOCKOCTEN

53 OpTOroHanbHOE MPOEKTUPOBAHUE https://m.edsoo.ru/HSF5D4U60
[TocTpoenue ceuenunii kyoa, MpPU3MBI,

54 IIPaBUIIBHOM MUPAMUJIBI C TOMOLIBIO https://m.edso0.ru/M6SOW4E2T
OPTOTOHAJILHOM MPOEKIINU
[ToctpoeHue ceueHuii Kyda, mpU3MBL,

55 MIPAaBWIBHOM IMPAMHUJIBI C TIOMOLIBIO https://m.edsoo.ru/G6E2G4F9X
OPTOTOHAJILHOW MPOEKIUU
CummeTpusi B IpOCTPaHCTBE

56 OTHOCHUTEJBLHO IU10cKkoCcTH. IIimockocTn https://m.edsoo.ru/I401E8T3A
CHUMMETPUN B MHOTOIPaHHUKAX
IIpu3Hak nmeprneHauKyISIpHOCTH IIPIMOUA U

57 p p FHKYIAP p https://m.edsoo.ru/G4B0S51L.2H
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUU
IIpaBuibuble MHOTOrpaHHUKU. PacuéT

58 p p https://m.edso0.1u/YSUINOO3I

paCCTOSIHI/Iﬁ OT TOYKH O IINIOCKOCTHU




59

IIpaBunpHBIE MHOTOTpaHHUKU. Pacuér
PacCTOSTHUM OT TOYKH J0 MIOCKOCTH

https://m.eds00.ru/U9L.8Z506G

60

CriocoObI OIYCTUTh MEPIIEHAUKYIISPHI:
CUMMETpHUS, CABUT TOYKH I10
napajuieIbHON NPAMOU

https://m.edsoo.ru/Q603JOU3H

61

CnBur no HenapaienbHON IPSIMOH,
WU3MEHEHUE PACCTOSHUN

https://m.edsoo.ru/M1L7E7D6A

62

KonTponbhas padota "B3aumnoe
pAacMoJIOKEHNUE MPSIMBIX U TIIOCKOCTEN B
npocTtpaHcTae”

https://m.edsoo.ru/T8K8J1Y2H

63

IToBTOpEHME: YrOa MEXAY MPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

https://m.edsoo.ru/X7B1B0ASA

64

[ToBTOpEHME: Yyroy MexIy
CKpCIIUBAOIIUMHUCS ITPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/IOVONINSR

65

FGOMeTpI/I‘{eCKI/IC MCTOABI BBIYUCIICHU A
yriia MEXAy NpsAMbIMU B MHOT'OI'paHHUKAX

https://m.edsoo.ru/HOI1 Y8C6L

66

JIByrpanssiii yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOIO yria

https://m.edsoo.ru/X7A6Z8N30

67

[lepnennukynspublie maockoctu. CBoCTBa
B3aUMHO MEPIIEHIUKYISPHBIX MIJIOCKOCTEN

https://m.edsoo.ru/J4F9U6LIE

68

[Ipu3Hak nepnesauKyJIsIpHOCTH
IJIOCKOCTEN; TeOpeEMa O MPSMON
IIEPECEUEHMS IBYX IIIOCKOCTEN
NEePIEHAUKYJISIPHBIX TPEThEH MIIOCKOCTH

https://m.edso00.ru/DOO5ST8POH

69

[IpsimoyronbHBIN Napasuienenunes; Kyo;

https://m.edsoo.ru/J2B8Q2D10




HU3MCPCHUA, CBOMCTBaA MpAMOYT'OJIBHOTO
Mnapajejienmiic1a

70

TeopeMa 0 auaroHanu NPSAMOYTOJIbHOTO
napaJuleIenuIe1a U CIeACTBUE U3 HEE

https://m.edsoo.ru/PSH4F1Q17Z

71

CrepeomeTpuuecKue U MPUKIaIHbIC
3a7]a4M, CBA3aHHbBIE CO B3aUMHBIM
pAaCMOJIOAKEHUEM NIPSAMBIX U TIJIOCKOCTH

https://m.edsoo.ru/Q3R0P4X4C

72

[ToBTOpEHME: CKpENTUBAIOIIUECS MPSIMBIE,
napajuieIbHbIe TNIOCKOCTH B CTAHIAPTHBIX
MHOTOT'PaHHHUKAX

https://m.edsoo.ru/B61303U7D

73

[Tapa nmapaiienbHbIX INIOCKOCTEN Ha
CKPELIUBAIOIINXCA MIPSMBIX, PACCTOSTHUE
MEXAY CKPEIIUBAIOLIIUMUCS IIPSMBIMU B
IIPOCTHIX CUTYaLUsAX

https://m.edso0.ru/X3X5J3X5T

74

PaccrosiHre OT TOUKH 10 TIIIOCKOCTH,
paccTosiHUE OT MPSIMOM 710 MIIOCKOCTH

https://m.edsoo.ru/B7P9A6WSRZ

75

Brluncienue paccTosHUN MEXKIY
CKPELIUBAIOIIMMUCS IIPSIMBIMHU C
MIOMOILBIO TIEPIIEHAUKYIIIPHOMN IIOCKOCTH

https://m.eds00.1u/Q7G3E304D

76

Tpé€Xrpa"Hslii yroji, HEpaBEeHCTBA MJIs
TpexrpaHHbIX yrioB. Teopema Iudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

https://m.edso00.ru/GON2HSL 1K

77

OeMeHThI ChepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JINHUU Ha 3eMile

https://m.eds00.ru/G6S6I9N7S

78

KontponbHas padota "Yrisl u
paccTossHus"

https://m.edsoo.ru/E3R7Z8K3P

79

Cucrematu3zauus 3HaHul "MHOTOrpaHHUK

https:/m.edsoo.ru/Y7Y0C4MI1P




U €r0 DIIEMEHTHI"

[Inpamuia. Bunel nupamua. I[IpaBunpHas

80 — 1 https://m.edso0.ru/U0QOK3X9V

81 Eg ::r;izﬂr;;i:amomaﬂ HPHSMEL 1 https://m.eds00.n/T6Q3VINYT

82 Hpsvort napannvenenl/lnez[, 1 https://m.edsoo.ru/Y8K3N7US5A
pSMOYTOJIbHBIN Napaiesnenunes, Kyo

83 ];ET;;{;HG MHororpaikit. Teopema 1 https://m.edsoo.ru/C6H509W00
Brimykiisie MEOTOTpaHHUKH. Teopema

84 Ditnepa. [IpaBriibHBIC U TTOTYTPABUIIBLHBIC 1 https://m.eds00.ru/S5T4Y9L2C
MHOTOTPaHHUKH

85 KonTponshas padora "MHuororpaHHuku" 1 https://m.edsoo.ru/C7F1R4JOL

86 Horsirie peKTopa Ha mOCKOCTH 1 B 1 https://m.edsoo.ru/L5L.3A2W4G
IPOCTPaHCTBE

87 CymMma BEKTOpOB 1 https://m.edsoo.ru/Y6O7RE8X50

88 Pa3nocTh BekTOpOB 1 https://m.edso0.ru/B6X5WS5WII

89 IIpaBuno mapasuienenuiena 1 https://m.edsoo.ru/Y7R20406E

90 YMHOKEHUE BEKTOpa Ha YUCIIO 1 https://m.eds00.ru/COT8O8DEX
Paznoxenue Bektopa 1o 0azucy Tpéx

91 BEKTOPOB, HE JIKAITUX B OJTHOM 1 https://m.eds00.ru/I9T9O3VSN
IJIOCKOCTH

92 CkansipHO€E ITPOU3BEIEHNE 1 https://m.edsoo.ru/COU6A7EQS

93 Brramcietie yria Meily BeKTopamit & 1 https://m.edsoo.ru/G3U3F9G8M
POCTPaHCTBE

94 [Ipocreitmme 3agauu ¢ BEKTOpaMu 1 https://m.edsoo.ru/TISSE2Q4M

95 IIpocreiilne 3ana4u ¢ BEKTOpaMHU 1 https://m.eds00.ru/S2Z1V7G5C




96

HpOCTCfIH.IPIC 3ala4u C BEKTOpaMHn

https://m.edsoo.ru/VEC1B1INS5I

1
97 IIpocreiimme 3a1a4n ¢ BEKTOPaMH 1 https://m.edsoo.ru/D3RSQ6A 1D
98 O06001eHre 1 cucTeMaTr3aIus 3HaHUI 1 https://m.edsoo.ru/N3L3C71.9Z
99 O06o01IeHre u cucTeMaTu3alus 3HaHu | 1 https://m.edsoo.ru/W0Z4C7Y3K
100 Hroroas koHTpobHas paboTa 1 https://m.edsoo.ru/R5C5M2X4V
101 HToroBast KOHTpOsIbHAs paboTa 1 https://m.edsoo.ru/D8F2MOV7L
102 O06o001eHre U cucTeMaTH3aIus 3HaHUH 1 https://m.edsoo.ru/KIN7X0B8K

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102




11 KUIACC

KoaunuyecTBo yacoB

Jlara
Kountpous | IlpakTuue DJIeKTpPOHHbIe Hu(poBbIe
Nen/m | Tema ypoka usyue
Bcecero HbIE CKHue — 06pa30BaTeJ1bele PECYPChI
padoTbI padoTbI

IToBTOpenne Temul "KoopauHaTel BEKTOpa

1 p P " p 1 https://m.edsoo.ru/M412M8V3N
Ha TJIOCKOCTH U B MPOCTPAHCTBE
IToBTOpenue Temul "CkanapHoe

2 p " p 1 https://m.edso0.ru/DOAOD4L8X
MIPOU3BEJICHUE BEKTOPOB
IToBTOpenue Tems!l "Brrauciaenune yria

3 p y}: 1 https://m.edso0.ru/YOOSF5W0B
MEXIy BEKTOpPaMH B IIPOCTPAHCTBE
[ToBTOpeHue Temnl "YpaBHEHHE IPSAMOIA,

4 p . p " p 1 https://m.edsoo.ru/W5P7F1X0Q
MIPOXOJSIIEH Yepe3 ABE TOUKU
VYpaBHEHHUE INIOCKOCTH, HOPMAITh

5 P - HOP ’ 1 https://m.edsoo0.ru/NOZ9MSB1P
YpaBHEHHUE IJIOCKOCTH B OTpE3Kax
YpaBHeHHE IIIIOCKOCTH, HOPMAJIb,

6 P p 1 https://m.edsoo.ru/J6Q3H7U4W
YpaBHEHHUE TJIOCKOCTH B OTpe3Kax

7 BektopHoe npousBeneHne 1 https://m.edsoo.rt/E3T5Q9X10
JInHeliHbpIe HepaBEHCTBA, TUHEHHOE

8 p 1 https://m.edsoo.ru/M5B4P8R 1M
IporpaMMHUpPOBaHUE
JInHeliHbIe HepaBEHCTBA, TUHEHHOE

9 p 1 https://m.edsoo.ru/J2R6V8IST
IpOorpaMMHUpPOBaHUE
AHamnTHYeCKHE METOIBI pacdyéra yria

10 AP T | hitps://m.edsoo.ru/UI E2F6L4N

MCKAY MPSAMBIMHA B MHOT'OT'PaAaHHUKAX

11

AHaMTUYECKHE METOIBI pacuyéTa yria
MCKAY IMJIOCKOCTAMU B MHOTOI'paHHUKaX

https://m.edsoo.ru/I1P9I2K6Y




dopmyia pacCTOSHUS OT TOUKHU J0

12 https://m.edsoo.ru/L4AN3C7H3S
TUIOCKOCTH B KOOPJIWHATAaX
HaxosxneHnue paccTosiHUI OT TOYKH JI0

13 a p 8 https://m.edsoo.ru/K4F7Y9HSE
TJIOCKOCTH B KyOe
Haxoxxnenue paccTostHUIM OT TOYKH JI0

14 AICHHC P 5 g hitps://m.edsoo.ru/P1M3Z8S9B
TUTIOCKOCTH B MPABUILHOW TUPAMHU/IE
Kowurpomnsaas padbora "AHamuTudeckas

15 p " p https://m.edsoo0.ru/O6 YINSJI6F
TCOMETPHSI
CeueHnst MHOTOIPAHHHUKOB: CTaHIAPTHLIE

16 p Aap https://m.edsoo.ru/Y507H6D21
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB https://m.eds00.ru/VOD1G9X1Z
CeueHusI MHOTOTPaHHUKOB: CTaH/IapTHBIC

18 MJIOCKOCTH, TIEPECEUCHUS TPSIMBIX U https://m.edsoo.ru/R2L71310C
IUIOCKOCTEN
ITapasiensHble IPSIMBIE U INIOCKOCTH:

19 p p https://m.edsoo.ru/USA8B2N7D
napajuieIbHbIe CEUCHUS
[MapamiensHble IPSIMBIE U IIIOCKOCTH:

20 p . pv https://m.edsoo.1ru/G2F7Q7M3I1
pacuéT OTHOIIEHUN
[TapaniensHbIe TPSIMBIE U TITIOCKOCTH:

21 YTJIBI MEXK]Ty CKPEIIMBAIOIIUMUCS https://m.edsoo.ru/HSN8Q7D4F
IPSIMBIMU
[MepnieHIUKYISIPHBIC IPSMBIC U
IUIOCKOCTH: CTaHAAPTHBIE ITapbI

22 sap p . https://m.edsoo.ru/M6EOE9A 1]
MIEPIICHIUKYIISPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUU MHOTOTPAaHHUKOB
[MepnieHIUKYISIPHBIC IPSMBIC U

23 MIJIOCKOCTH: TEOpPEMA O TPeX https://m.edsoo.ru/Z0B5T4K4Y

NEePHEHANKYIIpax




24

[lepnenukynspHbIe IPSIMBIE U
IUIOCKOCTH: BBIYMCIICHUS JJIMH B
MHOTOTpaHHHUKaX

https://m.edsoo.ru/S616Z2N2V

25

[ToBTOpeHwMe: Mmomaan
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
iomiaiel, cooopakeHus moaoous

https://m.eds00.ru/M8Y7R6C9P

26

[ToBTOpeHwMeE: Mo
MHOTOYTOJIbHUKOB, (JOPMYJIBI JISI
ioniaied, cooopakeHus moaoous

https://m.edsoo.ru/P303BI9P5Y

27

[ToBTOpenue: momaau
MHOTOYTOJILHUKOB, ()OPMYITBI JIJIs
iomiaiel, cooopakeHus moaoous

https://m.edsoo.ru/J3SO0D8GEL

28

[Imomany ce4eHnit MHOTOIPaHHHUKOB:
IUIOIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YaCcTH, COOOpaKEeHUS MO 00U

https://m.edsoo.ru/T9A2X9T7Q

29

[Inomany ce4eHnii MHOTOIPaHHHUKOB:
IUIOIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs 1Mo 100U

https://m.edso00.ru/N3G5E2Q3L

30

Konrponbnas pabora "IloBropenue:
MHOT'OTPaHHHKH, CEYEHUS
MHOTOTPaHHUKOB"

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

31

O06BéMm Tena. O0BEM NMPSIMOYTOJIBLHOTO
napasenenuneaa

https://m.edsoo.ru/J517C2D2E

32

3anauum 00 yBOEHHH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIMH yTIIa

https://m.edso0.ru/O0J1R6V3X

33

CrepeoMeTpHuuecKUe 3aJa4ul, CBI3aHHbIE C

00BEMOM MPSIMOYTOJIBHOTO
napaJuleNenuneaa

https://m.edsoo.ru/T1F1D116C




HpI/IKJIa,I[HLIe 3aaa4u, CBA3aHHBIC C

34 BBIYUCIIEHHEM 00BbEMA IPSIMOYTOJIBHOTO https://m.edsoo.ru/P6USYOMIE
napajuienenumnesaa

35 O06BEM npsMoit TPU3MBI https://m.eds00.ru/L3X90Q5V8M
CtepeoMeTpHUUECKHE 3aJaUH, CBSI3aHHBIE C

36 P p . A i https:/m.edsoo.ru/M6VOHSY 7R
BBIYHCIICHUEM 00BHEMOB MIPSIMOM MPU3MBI
IIpuknagnbie 3aga4u, CBI3aHHBIE C

37 p . A Z\[, https://m.edsoo.ru/M2E5Q416V
00BEMOM MPSAMOI MTPU3MBI
Brrunciienne 0065EMOB TeN ¢ TOMOIIBIO

38 omnpenenéHHoro uHTerpana. O0bEM https://m.edsoo.ru/V6DI1P3RSV
HAaKJIOHHOM MPU3MBI
BrrunciieHne 0065EMOB TeN ¢ TIOMOIIBIO

39 omnpenenéHHoro uHTerpana. O0bEM https://m.edsoo.ru/L8TSDOMER
MTUPAMHU/TBI
dopmyna 00béMa mupaMuasl. OTHOLIEHNE

40 PMY p g https://m.edsoo.ru/S4P1G4P6H
00BEMOB MHUPAMUJI C OOIIUM YTIIOM
dopmyna o0bEMa mupaMuasl. OTHOIIEHHE

41 pMY pamui https:/m.edsoo.ru/ISU3A1X0B
00bEMOB MUPaMU/T C OOILITUM yTIIOM
CrepeoMeTpHUECKHE 3aJaUH, CBSI3aHHBIE C

42 p p . a https:/m.eds00.1u/S2M5U3GOK
00BEMaMH HAKIIOHHOM MTPU3MBI
CrepeoMeTpHUECKHE 3aJa4H, CBSI3aHHBIE C

43 p p a https://m.edsoo.ru/L6U2Q6S8K
00BEMaMH TUPaMUIbI
[Tpuknanueie 3agauu no reme "OO0bEMBI

44 Ten", CBA3aHHBIC C 00HEMOM HAKJIOHHOMH https://m.eds00.ru/G2P3V6P4C
MIPU3MBI
IIpuknagnsie 3agauu no TeMe "OO0bEMBI

45 p a A https://m.edsoo.ru/O3HIB7X4V

Ten", CBSI3aHHBIE C 00BEMOM MTUPAMUIBI




[Tpumenenne 06bEMOB. Boruncienue

46 https://m.edsoo.ru/FOA1T6F3Z
PacCTOSIHUS A0 MIOCKOCTH
Kourpomnsaas padora "O0néM

47 P P | https://m.edsoo.ru/F3G2U1F6N
MHOT'OIpaHHHKA
[unuuapudeckast MOBEPXHOCTbD,

48 00pa3yroue MWIHHIPUIECKON https://m.edsoo.ru/B2R8N4ESX
MMOBEPXHOCTH

wnaap. IpssmMoll KpyroBou MUIWHIP.

49 Hummzp. Hp PYTOBOH IHITHHIAD https://m.edsoo.rw/I7V3WOVIB
Inomaae MOBEpXHOCTH LWIIMHAPA
Konunueckas moBepxHOCTh, 00pa3yIoIue

50 . p pasyIom https://m.edsoo0.ru/Z705V5F0T
KOHHUYECKOU nmoBepxHocTU. Konyc
Ceuenne KOHyca IIJIOCKOCTEIO,

51 ?,/ https://m.edsoo.ru/A1P1E8Z1V
napajuieIbHOMN MIIOCKOCTH OCHOBaHUS
VYceuéHuslii koHyC. M300paxkenue

52 Y p https://m.edsoo.r/D4TI BIK1X
KOHYCOB M YCEUEHHBIX KOHYCOB
IInomiaas 60KOBOI MOBEPXHOC

53 FIOTHAZAL DOKOBOH NOBCPXHOCTH | hitps://m.edsoo.r/A2N3J7D2Z
MOJTHOM TTOBEPXHOCTH KOHYyCa
ITnomans 6OKOBOH ITOBEPXHOCTH U

54 H Vﬂ p https://m.edsoo.ru/AOVOISL1K
MOJIHOM TOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aa4 Ha

55 J0Ka3aTEIbCTBO U BBIYMCIICHUE, https://m.edsoo.ru/O9U9S1JOE
MOCTPOEHUEM CEUEHUH UIMH/PA, KOHYCca
CrepeomeTrpuueckue 3aa4u Ha

56 JI0Ka3aTeJIbCTBO U BEIYUCIICHUE, https://m.edsoo.ru/JSUOH2A2M
MOCTPOEHUEM CEUEHUH UIMH/PA, KOHYCca
IIpuknagnbie 3aga4u, CBI3aHHBIE C

57 p a A https://m.eds00.ru/Z900X4X97

NUINHAPOM




58

HpI/IKHaI[HLIe 3aaa4u, CBA3aHHBIC C
NUWIMHAPOM

https://m.edsoo.ru/U4W2D1N4Y

59

Cdepa u map

https:/m.edsoo.ru/D2M8Q1Q9M

60

[lepeceuenue cheps! 1 mapa ¢
m1ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. B 11 n300pakeHue mapa

https://m.edso0.ru/Q0V2D9T2C

61

[lepeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bl 11 n300pakeHue mapa

https://m.edsoo0.ru/T1S7TU4C8E

62

VYpasuenue coepsl. [Tnomans cheps u eé
yacTen

https://m.edsoo.ru/O4A7V3I3L

63

Cummerpus chepsl 1 mapa

https://m.edsoo.ru/M1US5L5B8Z

64

CrepeomeTpuyeckue 3a1a4i Ha
J0Ka3aTeJIbCTBO U BBIYHCIICHUC,
CBsi3aHHBIE CO cpepoit 1 mapom,
MOCTPOCHUEM UX CEUEHMI TIIOCKOCTHIO

https://m.edsoo.ru/A7L8S8U6E

65

CrepeomeTpuyeckue 3a1a4i Ha
J0Ka3aTeJIbCTBO U BBIYHCIICHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MOCTPOCHUEM UX CEYCHHI TIIOCKOCTHIO

https://m.edsoo.ru/FERW7Q8MSES

66

[IpukiiagHble 3a1a4m, CBSI3aHHBIE CO
chepoit u mapom

https://m.edsoo.ru/POT2G5X0D

67

[ToBTOpEHUE: OKPYKHOCTH HA TUIOCKOCTH,
BBIYHUCIICHUA B OKPY)KHOCTI/I, CTaHZ[apTHI)IG
mogoous

https://m.edsoo.ru/FOCIG7A1V

68

Paznuunbie KOM6I/IH8.I_II/II/I TCJI BpallICHUS U
MHOTI'OT'PAaHHUKOB

https://m.eds00.ru/M9X1Y9CIM

69

3anaun o reMme "Tena ¥ MOBEPXHOCTH

https://m.edsoo.ru/N4BOF4R3E




BpanieHus"

70

3anaun o teme "Tena u MOBEPXHOCTH
BpaieHus"

https://m.edsoo.ru/A6GW6V5B7D

71

KonTponbHas pabora "Tena u
MOBEPXHOCTHU BpateHus"

https://m.edso0o0.ru/Y9Q1P8D6A

72

O06wém nnunapa. Teopema 06 00bEMeE
IPSIMOTO LMJIMHIPA

https://m.edsoo.ru/S4D1E8J7S

73

Brrunciaenue 0068MOB TE ¢ HOMOIILIO
omnpenenéHHoro uHTerpana. O0bEM
KOHYyca

https:/m.edso00.ru/G2P3E3TIN

74

TTimomaam OOKOBOH U TIOJTHOM
MOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/HO0Z3J5B0OL

75

CrepeomeTpudecKkue 3a/1auu, CBI3aHHBIC C
BBIYHCIICHHUEM 00BEMOB IIWIMH]IPA,
KOHyca

https://m.edsoo.ru/ROB3L5Q3H

76

[Tpuknagueie 3agaun mo teme "OO0bEMBI U
TJIOIIAU TTIOBEPXHOCTEH Te"

https:/m.edsoo.ru/GOMIN4VIR

77

OO0béM 11apa U MapOBOTO CEKTOpA.
Teopema 06 00béMme 1apa. [lnomans
cdepsl. CTepeomMeTprudecKue 3a1aud,
CBA3aHHBIC C BBIYUCIICHUEM 06’béMOB
miapa, IapoBOro CErMeHTa v MIapoBOro
CEKTOpa

https://m.edsoo.ru/USE8V1S8K

78

[Mpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM I1apa U
riomaaso cepbl. COOTHOIIECHUST MEXKITY
TUTOIIAISIMHA TIOBEPXHOCTEH U 00BEMaMu
MOJO0HBIX TEJ

https://m.edsoo.ru/F2B9V6K3V




79

[TonoOHbIe Tena B MPOCTPAHCTBE.
H3meHnenune o0bEMa npu mojo0uu.
CrepeoMeTpHUECKHE 33]]a9H, CBSI3aHHBIC C
BBIYHCIICHHEM 00BEMOB TeJI U TIIOIA e
IIOBEPXHOCTEN

https://m.edso00.ru/Y7S7CONOM

80

Kontponbnas padota "Ilnomanu
MOBEPXHOCTU ¥ 00BEMBI KPYTIIBIX Ter"

https://m.edsoo.ru/E7Y1D1J8F

81

JBmkeHus npoctpancTBa. OTOOpakeHusl.
JIBrokeHus U paBeHCTBO ¢uryp. O0mue
CBOMCTBA JBHYKEHUU

https://m.edsoo.ru/P8X9YIKIN

82

Buas! aBukeHUN: apauieabHbII
IIEPEHOC, LIEHTpaJIbHAsi CUMMETPHS,
3epKajbHasi CAMMETPHS, TIOBOPOT BOKPYT
psAMOit

https://m.edsoo.ru/F5A906K6N

83

[IpeoOpazoBanust mogoowus. [Ipsimas u
cdepa Ditnepa

https://m.edsoo.ru/XO0U1R7EOM

84

FGOMeTpI/I‘-IGCKI/Ie 3aa4u Ha IPUMCHCHUE
JABUXCHUS

https://m.edsoo.ru/Y0Z4M4Q3N

85

KonrponbHas pabora "Bekrops! B
npocTpaHcTae”

https://m.edsoo.ru/L9T1YSE7S

86

Ob6o06maroree noropenue 11 nmonsTuit u
MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3allMsl 3HAHUI:
"TTapamienbHOCTb MPSAMBIX U IJIOCKOCTEN
B IIpocTpaHcTBe"

https://m.eds00.ru/O711L7S8D

87

Ob6o06maroree nopropenue 11 nmousTuit u
METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3allHsl 3HAHUI:

https://m.edsoo0.ru/Z0T2I7VIN




"BekTops! B pocTpaHcTBe"

88

O6o0matomiee moBTopenue 11 mousTuii u
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"BexTops!l B pocTpaHcTBe”

https://m.edsoo.ru/X1L4M9T7S

89

O6o06matomniee nosropenue 11 nonstuii n
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWII:
"O0bemM MHOrorpaHHuka"

https://m.edsoo.ru/L8B7K5P7L

90

O6o6maromiee nosropenue 11 nonstuii u
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWII:
"O0bemM MHOrorpaHHuka"

https://m.eds00.ru/A8TIGID2P

91

O6o6maromiee nosropenue 11 nonstuii n
MeTOoJ10B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"Tlnomaan NoBepXHOCTU U 00BEMBI
KpYIJIBIX TEN"

https://m.edsoo.ru/D2R2ATNSY

92

O6o06maromiee nosropenue 11 noustuii u
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"Tlnomaan NoBepXHOCTU U 00BEMBI
KpYIJIBIX TEN"

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

93

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/A2T8K400H

94

Wrorosas koHTposibHAs paboTa

https://m.edsoo.ru/P6R5SP8UTU

95

[ToBTOpenue, 06001IeHNE U
CHCTeMaTH3alus 3HaAHUH

https://m.edso00.ru/C7F7Y3Z6K

96

I/ICTOpI/I}I Pa3BUTHA CTCPECOMETPHUU KaK

https://m.edsoo.ru/ROCOESD10O




HayKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

HcTopus pa3BUTHs CTEPEOMETPHUM KaK
HayYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)KEHEPHBIX U

97

KOMITBIOTCPHBIX TEXHOJIOTHH

https:/m.edsoo.ru/M8M4H1Y2T

HcTtopus pa3BUTHs CTEPEOMETPHUM KaK
HayYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

98

https://m.eds00.ru/R9S5Y2Y7D

HcTopus pa3BUTHs CTEPEOMETPHUM KaK
HayKH{ U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)XEHEPHBIX U

99

KOMITBIOTCPHBIX TEXHOJIOTHH

https://m.edsoo.ru/USL3A9HSEI

HcTopus pa3BUTHs CTEPEOMETPHUM KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

https://m.edsoo.ru/A7TM5S2P5M

HcTopus pa3BUTHs CTEPEOMETPHUM KaK
HayKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

https://m.edsoo.ru/I9P7L3IWS5R

HcTopus pa3BUTHS CTEPEOMETPHUM KaK
HayKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX HH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

https://m.edsoo.ru/G3Y5W3Z0B

OBIIEE KOJIMYECTBO YACOB 10
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOI'PAMMBbI

10 KJIACC
Kon
nposepse .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
Moo o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus
pe3yJjbTa
Ta
7 I'eomerpus
7.1 OnepupoBath MOHATHSAMU: TOUKA, MPsAMasi, TNIOCKOCTh
79 [IpuMeHATh aKCHMOMBI CTEPEOMETPUM U CIEACTBUS M3 HHUX NpPH PEIICHUU
' reOMETPUYECKHX 337134
73 OnepupoBarh MOHATUAMU: MAPATUICTBHOCTh U MEPIEHIUKYISPHOCTD MPSMBIX U
' IIIOCKOCTEN
74 KnaccudunupoBaTte B3aUMHOE pacHoOJIOKEHHE TMPSAMBIX U IUIOCKOCTEH B
' IPOCTPAaHCTBE
OnepupoBarh MOHATUAMU: JBYT'PAHHBIA YTroJl, TpaHU JABYTPAHHOTO yria, pedpo
7.5 JBYTPAaHHOI'O yIJla, JIMHEHMHBIA YroJl JBYTPAHHOIO Yrja, TrpajycHas Mepa
JBYTPAHHOTI'O yTria
76 OnepupoBarb MNOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKJIBIN
' MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOIPAaHHUKA, TPaBUIIbHBIN MHOTOTPAaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJBl MHOTOTPAaHHMKOB (NHUpamuaa, MpuU3Ma,

MPSIMOYTOJIbHBIN Mapaienenurnes, Kyo)

KJ'IaCCI/I(l)I/II_[I/IPOBaTB MHOI'OI'paHHUKU, BBI6I/Ipa${ OCHOBaHMHA AJIsA KJ'IaCCI/I(l)I/IKaI_[I/II/I
7.8 (BBIHYKJ'IBIG N HEBBIIIYKJIBIE MHOI'OI'PAaHHHUKH, IIPpaBHUJIIBHBIC MHOI'OI'PaAaHHHKH,
IPsAMBIC 1 HAKJIOHHBIC IIPU3MBI, napanneﬂem/lnenbl)

7.9 OnepupoBaTh MOHATUAMU: CEKYIIAs INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBACHAT, NPHHLMIBL MOCTPOEHHS CEYEHMH MHOTOTPAHHUKOB, HCIIOJB3Ys
) METOJ], CIEI0B
CTpOMTh CEUYeHHSI MHOTOTPAHHUKOB METOIOM CJIEJOB, BBIIONHATH (BEIHOCHBIE)
7.11 IJIOCKME YEPTEKU M3 PUCYHKOB IPOCTBIX 00BEMHBIX (DUIYp: BUJ CBEPXY, COOKY,

CHU3Y

PemraTe 3aga4d Ha HAXOXIACHUC TI'COMETPUUYCCKHX BCIWYHUH II0 06pa3uaM nim
ajroputMam, HIpHUMEHSA HN3BCCTHBIC AHAIUTHYCCKUEC MCTOAbI IIPpHU PCIICHHUN
7.12 CTaHAAPTHBIX MaTEMAaTUYCCKUX 3aJila4d Ha BBIYHMCICHUC paCCTOHHI/Iﬁ MCXKAY ABYMA
TOYKaMH, OT TO4YKH JO HpHMOfI, OT TOYKHOIO  IIIIOCKOCTH, MCKIY
CKpCHIUMBAOIUMHUCS ITPAMBIMHA

PemraTe 3aga4d Ha HAXOXIACHUC TI'COMETPUUYCCKHX BCIWYHUH II0 06pa3uaM nim
alroputMam, HIpHUMCEHSA HN3BCCTHBIC AHAIIUTHYCCKUEC MCTOAbI IIPpH PCIICHHUN

7.13




CTaHJApPTHBIX MaTEeMaTHYECKMX 3aJad Ha BBIUUCIEHHE YIJOB  MEXAY
CKPEUIMBAIOIIUMUCS TPSAMBIMH, MEXIy MpSIMOH U IUIOCKOCTBIO, MEXKIY
MIJIOCKOCTSIMU, JIByTPaHHBIX YTJIOB
Boruucnsate 00BEMBI M IJIOMIAM TOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma,
7.14 nupamMpia) ¢ MOpUMEHEHHEM (QOpPMYJ, BBIYUCIATH COOTHOILICHHUS MEXKAY
TUIOIIASIMH TTOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPaHHUKOB
715 OnepupoBaTh NOHATUSAMU: CUMMETPUS B IIPOCTPAHCTBE, LEHTP, OCh U INIOCKOCTh
' CUMMETPHH, IIEHTP, OCh U INIOCKOCTh CUMMETPUU (DUTYPBI
W3Bnekarb, mnpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH  HHGOPMALUIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPeJCTaBICHHYIO Ha YepTexax U
pUCYHKAX
[IpumensTh reomerpuueckue (akThl IS PELICHUS CTEPEOMETPUUYECKUX 3ajad,
7.17 MPEANOJaralolMX HECKOJbKO WIaroB pEIICHMs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMme
718 IIpuMeHATH  mpocTEHIIMEe  NPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CHUCTEMBI IIPU PEHICHUU CTEPEOMETPUUECCKUX 3a]1a4
719 [IpuBOaUTE MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IMPHUPOJE U KU3HH,
' pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh MOJy4YEHHBIE 3HAHUS HAa IPAKTUKE: aHAJIU3UPOBATH pealbHbIC
CUTyallUM WM TPUMEHATh HM3yUYCHHbIE NOHATUS B IIPOLIECCE IOMCKA PELICHUS
MaTeMaTH4ecKu COpPMYIUPOBAHHON MPOOIEMBI, MOJAEIUPOBATH pealbHbIC
7.20 CUTyallUM Ha S3bIKE TE€OMETPUHU, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIN C
HCIIOJIb30BAHUEM T€OMETPUYECKUX TMOHATUNH M Teopem, ammapara aiaredpsl,
pelars NpPakTUYECKUE 3a/ayd, CBA3aHHBIE C HAXOXKJIEHUEM I'€OMETPUYECKHUX
BEJINYUH
11 KJIACC
Kon
nposeps .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
emoro o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01mero 00pa3oBaHus
pe3yJibTa
Ta
6 I'eomerpus
OnepupoBaTh TNOHATHUSAMH: UWIMHAPUYECKAs TOBEPXHOCTh, 0Opasyrolue
6.1 UAJIUHAPUYECKOM  MOBEPXHOCTH,  UWIMHAP, KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolre KOHUYeCKOW OBEPXHOCTH, KOHYC, cheprudeckasi IOBEpPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MIIHHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI OTyYEHUS TeJl BpallleHus
6.4 KnaccudunupoBats B3auMHOE pacroioKeHHe Cephl U TNIOCKOCTH




OnepupoBarh MOHATHUSMU: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTAa, BBICOTA

6.5 CEerMeHTa, ApOBOM CJIOM, OCHOBAaHMUE LIAPOBOT0 CJIOSA, BBICOTA IIAPOBOrO CIIOS,
IapOBOM CEKTOP
6.6 Brerancnsate 00bEMBI B TUTOIIAIA TIOBEPXHOCTEH TN BpAIllCHHUs, TEOMETPUICCKIX
' TEJT C IPUMEHEHHEM (BOPMYJT
6.7 OnepupoBarTh MOHATUSMU: MHOTOIPAHHUK, BIIMCAHHBIM B chepy U ONMUCAHHBIN
' okoJio chepsl, chepa, BliMcaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIICHUS
6.3 BbluucasTe COOTHOILIEHUS MEXIY IUIOMAIIMH TOBEPXHOCTEH U 00BEMamMu
' MOJA00OHBIX TEJ
6.9 N300paxxaTh u3yyaemble GUTYpl OT PYKH H C TPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
6.10 BoInmonHATe (BBIHOCHBIE) IUIOCKHE UYEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
' ¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHSI TEJI BPAILICHHS
W3Bnekarb, WHTEpHpEeTUpOBATH U  NIPeoOpazoBbIBaTh  HHPOPMAIMIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (hUTypax, MPECTABICHHYIO Ha YEPTEXKaX U
pUCYHKaxX
[TpumensTh TeoMeTpuuecKue (akThl Ui PEIICHUS CTEPEOMETPUYECKUX 3ajad,
6.12 IIPEAIOJIaraloliMX HECKOJBKO IIaroB PpEUIEHMs, €CIM YCIOBUS IPUMEHEHUS
3aJaHbl B ABHOH (popme
6.13 OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BobInonHATe AeMCTBUSI CI0KEHUSI BEKTOPOB, BEIUUTAHUSI BEKTOPOB U YMHOXKEHHUS
' BEKTOpa Ha YKUCII0, 00BACHATh, KAKUMH CBOMCTBAMU OHHU 00J1a/1al0T
6.15 [IpumeHsATh NpaBuIo Napajviesenunea Ipu CI0KEHUH BEKTOPOB
OnepupoBaTh NOHATHUSMHU: JEKapTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
6.16 MOZyJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojdl MEXKAY
' BEKTOpaMM,  CKaJSIPHOE  IPOU3BEACHHUE  BEKTOPOB,  KOJUIMHEApHBIE U
KOMILJIaHAPHBIE BEKTOPBI
Haxomuth cymMMy BEKTOpPOB U IIPOU3BEAECHUE BEKTOpA HA YHUCIIO, YroJl MEXAY
6.17 BEKTOpaMM, CKaJIpPHOE IPOM3BEJIEHUE, pacKIaAblBaTh BEKTOp IO JABYM
HEKOJUJIMHEAPHBIM BEKTOpaM
6.18 3ajaBaTh MJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPUHAT
6.19 Pemarp mnpocrelimme reoMeTpuyeckue 3alayd Ha MPUMEHEHUE BEKTOPHO-
' KOOPAMHATHOTO METO/Ia
Pemarp 3aaun Ha 10Ka3aTeIbCTBO MAaTEMATUYECKUX OTHOUIEHUM M HAXOXKICHUE
6.20 reOMETPUYECKUX BEIMYUH MO 00pa3laM MM aaropuTMaM, IPUMEHSSI H3BECTHBIE
METO/Ibl IIPU PELUIEHUH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4
601 [IpumensaTp  mpocTeiiline  OporpaMMHBIE  CpeACTBA U DIEKTPOHHO-
' KOMMYHHKAI[UOHHBIE CUCTEMBI ITPH PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4
6.2 [IpuBoIUTH MpUMEpPHl MAaTEMATHUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
' pacro3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
6.23 [IpuMeHATH TOJNydEHHBIE 3HAHUSA HA MPAKTUKE: AHAIU3UPOBATH pPEAIbHbBIC




CUTyallUM W IMPUMEHATH HU3YYEHHbIC IOHSTUS B IPOLECCE IMOHMCKA PELICHUS
MaTeMaTH4eCKu C(HOPMYIUPOBAHHONW TMPOOIEMBI, MOJCIUPOBATh PEabHBIC
CUTyallUM Ha S3bIKE TE€OMETPUHU, HCCIEAO0BATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKHX IMOHSATHM M TeopeM, ammapata aireOpsl,
pelarh MPAKTUYECKUE 3a7ayd, CBA3AHHBIE C HAXOXKICHUEM TI'€OMETPUYECKUX
BEJINYMH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Ko

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUSA

['eomeTpus

7.1

OcHoBHble TIOHATHUA cTepeomeTpuu. Touka, npsMas, IJIOCKOCTb, HPOCTPAHCTBO.
[TonsTHEe 00 aKkCHOMATHYECKOM ITOCTPOEHUM CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacnosniokeHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIINECS, TapaJICIIbHbIC
n CKpCIIUBAIOIIHECH IIPsAMBIC. HapaJIJIeJIBHOCTB MPpAMBIX n IJIOCKOCTEH B
IIPOCTPAHCTBE: IAapajUIeIbHBIE MpPsAMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTb TPEX
IPSAMBIX, MAPAJLIEIBHOCTh MPSAMOM M  INIOCKOCTH. YTJIBIC COHAIIPaBICHHBIMHU
CTOPOHAMH, Yroj MEXAy NPSMbIMU B IMPOCTpaHCTBE. [lapaiuieIbHOCTH MIIOCKOCTEN:
MapajulesibHbIE IUIOCKOCTH, CBOWMCTBAa IapajulelibHbIX IIOCKocTel. [Ipocreimue
IPOCTPAHCTBEHHbIE (UTYpPHl HA IJIOCKOCTU: TeTpa’ap, KyO, mapajiesenunes,
MIOCTPOEHNE CEYEHUH

7.3

[lepnieHAUKYIAPHOCTH IPSAMOM M IUIOCKOCTH: IEPHEHAUKYJISIPHBIE IpsMbIE B
IPOCTPAHCTBE, MpPsIMbIC NapajulelbHble U MEPNEHIUKYISPHbIE K IIOCKOCTH, MPU3HAK
NEPHEHIUKYIAPHOCTH NPSIMOM U IJIOCKOCTH, TeopemMa O IMpPsIMOM NepneHAUKYISIpHON
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJl MEXAY MPAMON U IUIOCKOCTBIO, IBYTPAHHBIN
yroJl, TMHEHHBIA yroji AByrpaHHOro yria. [lepneHaukysisp U HaKkJIOHHBIE: PacCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHHE OT MPSAMOMN /10 IJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IUIOCKOCTh. [lepneHauKyaspHOCTh IJIOCKOCTEN: NPHU3HAK MEPHEHIUKYISIPHOCTH JIBYX
m10ckocTer. Teopema o TpEX NepneHauKyIsIpax

7.4

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JEMEHThl MHOTOTPAaHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH, pPa3BEPTKa MHororpaHHuka. Ilpusma: n-yrosbHas
npu3Ma, TpaHM W OCHOBAHMSI NPHU3MBI, MpsMasi U HAKJIOHHAS MPU3MbI, OOKOBas U
II0JIHAsl TIOBEPXHOCTh Npu3Mbl. [lapamnenenunen, npsaMOyrojbHbIN Mapajiesenumnes] 1
ero cpoiicrBa. Ilupamupaa: n-yrospHas nupamuzia, 'paHd U OCHOBAaHUE INUpPaMMJIbI,
OOKOBas M MOJHAsE MOBEPXHOCTh NMUPAMUJIBI, MpaBUIIbHAS M YCEYEHHAs NUpaMuUia.
ONeMeHTbl Mpu3Mbl U nupamuabl. [lpaBuibHBIE MHOTOTPaHHUKH:  IOHSITHE
MPaBUJIBHOTO MHOIOTPaHHUKA, MpaBWIbHAs IMpU3Ma U IPaBHIbHAS IHUpaMUIA,
IpaBWJIbHAS TPEYToibHasl MUpaMUAa U MpaBWIbHBIN TeTpadp, kKyO. Ilpenacrasnenue o
MIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3JIP, AJOJAEKA3IP U uKocasapyrue CedeHust Ipu3Mbl
Y IUpaMuabl

7.5

CI/IMMeTpI/IH B IIPOCTPaHCTBE: CUMMETPUA OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
OIeMEHTHI CUMMCTPHUHU B nmupamMuaax, napauiciicnmicaax, IIpaBUJIbHBIX
MHOTI'OI'paHHHUKax

7.6

Brruncnenue 3jeMEHTOB MHOTI'OI'PaHHHUKOB: pe6pa, AuaroHaljii, yrIJIbl. HJ'IOH_IaI[B




OOKOBOM IIOBEPXHOCTH U ITOJIHOM MOBEPXHOCTH MPSIMOM IPU3MBI, IIJIOLIA/1b OCHOBaHU,
TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOU pu3Mbl. [1no1mans 60KOBOI MOBEPXHOCTH H
IIOBEPXHOCTU IIPABUIIBHOW INHMPAMHUJBI, T€OpeMa O IUIOMAAU YCEYEHHOM NUPAMUIBL.
[Tonsitue 06 06bEMe. OOBEM MTUPAMUIBI, TPU3MBI

7.7

[Momo6ubIe Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIY TUIOMIAISIMU TTOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT CO/iep:KAHUSA

I'eomerpus

6.1

[Hunuaapudeckasi MOBEPXHOCTh, 00pa3yoIllre IWIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKONH MoBepXHOCTH. Llunuuap: ocHoBaHus M OOKOBasi MOBEPXHOCTH,
oOpa3yrolas 1 ocb, IOl OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konunueckasi moBepxHOCTb, 00pa3yronne KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYeckol moBepxHocTH. KoHyc: ocHOBaHue W BeplIMHA, OoOpasyromias U OCb,
IJI0MIa b OOKOBOM M TOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasyrolme Hu
BBICOTA, OCHOBaHUS U OOKOBast IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, IuameTp, IUIOHalb MoBepxHOCTU chephl. B3anmuoe
pacnosioxkeHue cdepsl U IIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, MmIomaisb

chepsl

6.4

N3o6paxeHue Ten BpalleHus Ha MI0cKocTU. Pa3BépTka nunuHapa 1 KoHnyca

6.5

KomOuHnanmu Ten BpameHus 1 MHOTOIpaHHUKOB. MHOTOTPaHHUK, OMMCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PAaHHHK, WIIH TEJIO BPAILICHHS

6.6

[Tonsitue 06 o0BEMe. OcHOBHBIE cBoOWcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapaiesienunena u cieactBus u3 He€. O0bEM MUIMHIPA, KOHYCA.
O0bEM mapa u wiomaas chepsl

6.7

[TonoOHkIe Tenma B mpoctpancTBe. COOTHOMICHUS MEXTY IIOMAISIMH TTOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

6.8

Ceuenuss umnuHApa (MapauieibHO W NEPHEHAUKYJSPHO OCH), CEYEHHUs KOHYyca
(mapanenbHOE OCHOBAHUIO U IPOXOSILEE YEPE3 BEPILNHY ), CEUEHHUS LI1apa

6.9

BekTop Ha miockoctd M B npocTpaHCcTBE. CIIOKEHME W BBIUMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. PasnoskeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio napamienenunena. Pemenne 3aga4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMU

6.10

[IpsimoyronbHasi cuctemMa KoOpIMHAT B IMpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3amauyu B KOOpAMHATaX. YTroll MexIy BekTopamu. CkanspHoe
MIPOM3BE/ICHNE BEKTOPOB. BbIuMcieHHE YIIIOB MEXAy HPSIMBIMU U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ IIPU PELLIEHUN T'€OMETPUYECKHX 3a/1a4




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIBHOM
IMPOTPAMMBI CPEJHETI'O OBIIIET'O OBPA3OBAHUA

Kon
nposepsie
MOro
TpeOOBaH
ust

IIpoBepsiemble TPeGOBaHUS K PeAMETHBIM pPe3yJbTaTaM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o01ero 00pa3oBaHus

Brnanenne meromamm 10Ka3aTeNbCTB, alrOPUTMAMU PELICHUS 33/1a4; YMEHHE
(bopMyIHpOBaTh U ONEPUPOBATH MOHATUSAMU: OTIPENIEICHUE, aKCHOMA, TEOpeMa,
CIIC/ICTBHE, CBOMCTBO,  TpPHU3HAK,  JOKAa3aTelIbCTBO,  PaBHOCHJIbHBIC
(GOpMYIMpPOBKH; TPUMEHATh UX; YMEHHE (OPMYIHpPOBaTH oOOpaTHOE U
IPOTHBOIIOJIOKHOE YTBEPKICHNWE, NPUBOIAUTH IMPHUMEPHl M KOHTPIPUMEPHI,
MCIOJIb30BAaTh METOJ] MAaTeMAaTUYECKOH MHAYKIUH;, POBOIUTH J0Ka3aTEIIbHBIC
paccyXJIeHHs TpH pPEHICHUH 33/a4, OLCHUBATh JIOTHUECKYIO INPaBUIBHOCTh
paccyXJIeHH; yMEHUE ONEepUpPOBATh MOHATUSIMHU: MHOXKECTBO, TIOJMHOKECTBO,
olepalMy  HaJ  MHOXECTBAaMH; YMEHHE  HCIIOJb30BaTh  TEOPETHKO-
MHOKECTBEHHBIH amnmapar JUIsi OMHCAaHUS PEANbHBIX HPOIECCOB M SBICHUHU U
IpU pEeIICHUH 33/a4, B TOM YHUCIEC M3 APYrHMX Y4eOHBIX HPEJIMETOB; YMECHHE
ONEepUPOBATh TMOHATHAMHU: Tpad, CBSA3HBIA Tpad, aepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh W OMKCHIBATh Tpadbl Pa3IUYHBIMH CHOCOOAMU;

MCTIOJIB30BATh Tpadbl NP peIIeHUH 3a/1a4

YMeHue onepupoBarh MOHATUAMU: HATYPAIBHOE YHUCIIO, LIEJIO€ YHUCIIO, CTEIECHb
C LeIbIM IIOKas3aTelleM, KOpPEHb HATypalbHOW CTENEHH, CTENEHb C
palMOHAIBHBIM I10KA3aTelIeM, CTENEHb C JCHUCTBUTEIBHBIM IIOKA3aTENIEM,
jorapumM 4ucia, CUHyC, KOCHHYC M TaHT€HC MPOM3BOJIBHOIO YKCIIA, OCTATOK
0 MOAYJIO, pPAalMOHAJIBbHOE YHCIO, HMPPALMOHAIBHOE YHUCIIO, MHOXECTBA
HAaTypaJIbHBIX, LEJIbIX, PAlUOHAIbHBIX, JEHCTBUTCIIBHBIX 4YHUCEN; YMEHHE
UCTOJb30BaTh MPHU3HAKU JETUMOCTH, HAMMEHBIIMKA OOIIUH JenuTens U
HauMeHblIee ofliee KpaTHoe, ainropuT™ EBknmga npu pemieHu 3anad;
3HAKOMCTBO C Pa3jIMYHBIMHU IO3UIIMOHHBIMUA CUCTEMAaMHU CUMCIICHHS; YMEHHE
BBIIOJIHATh BBIUUCIIEHHME 3HAUY€HUH M NpeoOpa3oBaHUs BBIPAKEHUH CO
CTETIEHSIMH W Jiorapupmamu, TpeoOpa3oBaHHs APOOHO-PAMOHAIBHBIX

BBIpa}KeHI/II\/'I; YMCHUEC OIICpHUpOBATH IIOHATUAMMU: IoCJICA0BATCIIBHOCTD,




apupMeTHUecKasi TPOTPEeccUsi, TeOMEeTpUYecKas MPOrpeccHs, OECKOHEYHO
yObIBaro1as reomMeTpuyecKas nporpeccus; yMeHue 3aJaBaTh
MOCJIeIOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO PEKYPPEHTHBIX (HOopMyI;
YMEHHE OIEepPUPOBaTh TMOHATHSAMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMILIEKCHBIE YHCIa, MOIYJIb M apTYMEHT KOMILIEKCHOTO YKcia, (hopMma 3amucu
KOMILIEKCHBIX qucen (reomeTpuyeckas, TPUTOHOMETPHUUECKAs u
anreOpandeckas); yMETh IPOHW3BOAUTH  apU(PMETHYECKHE JCUCTBUA C
KOMIUIEKCHBIMU YHUCJIAaMH; IPUBOAUTH MPUMEPHI UCIIOIb30BaHUS KOMIUIEKCHBIX
qlCell; OIIEpUPOBATH MOHIATUIAMM: MaTpuLa 2x2 u 3x3, onpeaeauTeslb MaTPULIbI,

FeOMeTpI/IHCCKI/Iﬁ CMBEICJI OIIPEACIIUTEIA

YMeHue omnepupoBaTh IMOHATUSMH:  PALMOHAIBHBIE, HUPPALUOHAIbHBIC,
MoKa3aTeJbHbIC,  CTEMEHHBbIC, JIOTapu(MUYecKHe, TPUTOHOMETPUYECKHE
YPAaBHEHUs U HEPABEHCTBA, MUX CUCTEMBI; YMEHHUE OIEPUPOBATH ITOHATUSMH:
TOXKIECTBO, TOXXIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE, HEPABEHCTBO,
CUCTEMa YpaBHEHUI U HEPABEHCTB, PABHOCUJILHOCTh YPABHEHUH, HEPABEHCTB U
CUCTEM; YMEHHE pelIaTh YpaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IOMOIIbIO
pa3IMYHBIX MNPUEMOB; pEIIATh YPaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C
rapaMeTpoM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI ISl pEeIIEHUs
MaTEMaTUYECKUX 3aJad W 3aJa4 U3 pa3IM4HbIX 00JIACTEH HAyKH U PeabHOU

KHU3HU

YMeHue  omepupoBaTh  MOHATHSAMH:  (QyHKUUS, 4YETHOCTH  (DYHKIHH,
NEpUOJNYHOCTh  (YHKIMH, OTrPaHMYEHHOCTb (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (GYHKIMH, HauOoJblllee M HAUMEHbIIEe 3HAYEHUS
(GyHKIMHM Ha HPOMEKYTKE, HEeNpepblBHAs (YHKIMs, acUMNTOTHI Ipaduka
¢GbyHKUMH, TiepBas W BTOpas HpPOU3BOJAHAS (YHKIMH, TI€OMETPUUECKUH U
¢u3nveckuil CMbICT MPOM3BOIHOM, MepBOOOpa3Hasi, ONpeaeIEHHBIA UHTETPa;
YMEHHE HaXOJUTh AaCHUMITOTHI Trpaduka QyHKIUM, YMEHHE BBIYUCIATH
MPOU3BOJIHBIE CYMMBI, TNPOW3BEACHHS, YaCTHOTO M KOMIO3HMIMHU (YHKIIHH,
HaXOJUTh YpaBHEHHUE KacaTelIbHOW K rpaguky (yHKIMH; YMEHUE HaXOAWUThb
MPOU3BOJIHBIC JIEMEHTAPHBIX (DYHKIMI; yMEHUE MCHOIB30BATH MPOU3BOIHYIO
IUI UccreoBaHus (PyHKIMM, HAXOAUTh HAUOOJIbIINE U HAUMEHbIINE 3HAaYCHUS
GyHKUMH; CTPOUTh TIpadUMKU MHOTOWIEHOB C MCIIOJIB30BAaHMEM armapara
MaTEMaTUYECKOr0 aHaliW3a; IPUMEHATb IPOU3BOIHYIO I HAXOXKACHHS
HaWjly4dyllero peleHus B IPUKIAJHBIX, B TOM UHCIE COLUAIBHO-
HSKOHOMHMUECKUX M (PU3MYECKHX 3a/la4ax; HaXOAUTh IO U 00bEMBI GUTYp

C IIOMOIIBIO HUHTCIrpaJia; IMPUBOJUTH IMPpUMCPbI MAaTEMAaTH4CCKOI'O




MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHInanbHBIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMHU: Tpaduk (yHKIHH, oOpaTHas (yHKIHA,
KoMIo3uLus (QYHKUMH, JMHEeWHas (QyHKOMs, KBagpaTUyHas (QyHKLHA,
panmoHanbHast QyHKUUS, CTeneHHas (QYHKIMS, TPUTOHOMETpHYECKHe (PYHKIUH,
o0OpaTHbIE TPUTOHOMETPUYECKHE PYHKILINH, I0KA3aTeNIbHAs U JorapupmMuuecKas
(GyHKIMH; yMEHHE CTPOUTHb TpadUKU H3YYEHHBIX (YHKIHUN, BBINOIHATH
npeoOpa3oBaHus rpadukoB (YHKIMHA, UCHOIb30BATh I'padUKU Ul U3Y4YECHHUS
MPOIECCOB W 3aBHCHMOCTEH, NpU pemIeHHH 337ad U3 JPYIHX Yy4eOHBIX
IIPEIMETOB M 3aJlad U3 peajbHOM JKU3HU; BBIpaXKaTh (popMysaMHu 3aBUCUMOCTHU
MEXIy BEJIMYMHAMH; HCIOJIb30BaTh CBOWCTBa M rpaduku QyHKUMN Ui
pelleHys] ypaBHEHMH, HEpaBeHCTB M 3aJad C IapaMeTpaMu; U300paxaTh Ha
KOOPJAMHATHON IIJIOCKOCTH MHOKECTBA PELICHUN YPABHEHUI, HEPABEHCTB U UX

CHUCTEM

YMeHue pemiath TEKCTOBbIE 33/1a4M Pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI,
JIOJIM ¥ 4YacTH, Ha JBI)KEHHE, padoTy, CTOMMOCTh TOBAapOB M YCIYI, HAaJOTH,
3a/a4n U3 OOJIACTH YIPABJICHUS JHMYHBIMH W CEeMEHHBIMH (DMHAHCAMM);
COCTaBJIATh BBIPAXKEHHS, YPABHECHUS, HEPABEHCTBA U X CUCTEMBI 10 YCIOBHIO
3aJ1a4M, UCCIIEN0BaTh IOJYYEHHOE PELIEHHE U OLIEHHWBATh IPABIOINOJ00HOCTD
pe3yJbTaToOB; YMEHHUE MOJEIUPOBATh pPEAJIbHBIE CUTYyallud Ha  S3bIKE
MAaTEMaTUKHU; COCTABJISITh BBIPAXKEHHUS, YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI
[0 YCIOBHIO 33Ja4M, UCCIIENOBATh IIOCTPOCHHBIE MOJEIMU C HUCIOJIb30BAaHUEM

ammapara anre0pbl, HHTEpIPETUPOBATh MOJYUCHHBIH Pe3yIbTaT

VYMeHue oOnepupoBaTh MOHATHAMHU: CpeaHee apu(pMETHYECcKoe, MeIuaHa,
HauOosplllee M HaWMEHbIee 3HAYCHHUs, pa3Max, AWCIEepPCHs, CTaHJapTHOE
OTKJIOHEHHE 4YHUCIOBOro Habopa; yMEHHE W3BJIEKATh, HHTEPIPETUPOBATH
nHpOpPMalLIMIO, TPEACTABICHHYI0O B TaOiHMIax, Ha JIuarpaMMax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA PEAIbHBIX IMPOIECCOB M SBICHMIA; MPEICTABIATDH
MH(OPMAIIHIO C MTOMOIIBIO TAOJIHIl U JUarpaMM; UCCIEI0BaTh CTaTUCTHYCCKUE
JaHHBIC, B TOM YHCJIE C IPUMEHCHHEM IpaMueCKUX METOIOB M JJIEKTPOHHBIX
CpencTB; rpadMyuecKd HCCIEeI0BaTh COBMECTHbIE HAONIOJCHUS C MOMOIIBIO

JyarpaMM pacCeUBaHUs U JIMHEWHOU PErpeccuu

YMeHue onepupoBaTh MOHIATHSIMM: CIydalHBIM OIBIT U CIy4yallHOE COOBITHE,
BEPOSITHOCTh CIIy4allHOI'O COOBITHS; YMEHHE BBIYUCIATH BEPOSATHOCTh C
UCTOJIb30BaHNEM TpapUUECKUX METOAOB; MPUMEHATH (POPMYIIBI CIOKEHUS U

YMHOXEHUSI BEpOsATHOCTEH, GOopMyly TMOJTHOH BEPOSATHOCTH, (HOpPMYITy




bepuynnu, xomOuHatopHbie ¢GakTel M (OPMYJBI; OLEHHBATH BEPOSITHOCTU
pEaNTbHBIX COOBITHH; yMEHHE ONEPHPOBATh MOHATUSAMHE: CIydaliHas BEIUYMHA,
pacripesieieHue BEpOSITHOCTEH, MaTeMaTH4ecKoe OXKUAAHWE, AMUCIEpCUus u
CTaH/apTHOE OTKJIOHEHHE CIYy4allHOW BEIMYHMHBI, QYHKIHH paclpeaeieHus M
IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTEIbHOIO M HOPMAJIbHOTO paclpeesICHUN;
yYMEHHE HCIIOJIb30BaTh CBOWCTBA HM3YYEHHBIX pACIpeleiCHUN Ui peleHus
3aJ]a4; 3HAKOMCTBO C MOHATHAMU: 3aKOH OOJIBIINX YHCEII, METO/IbI BBIOOPOYHBIX
UCCIIEJOBAaHH; YMCHHE NPHBOAWUTH NMPHUMEPHI NPOSBICHUS 3aKOHA OOIBIIMX
YyHucel B NPUPOAHBIX W OOIIECTBEHHBIX SBICHHUIX; YMEHHE OIEPHPOBATH
HNOHSATHAMHU:  COYETAaHHWE, IE€PEeCTaHOBKA, YUCIO  COYETaHWH, YHCIIO
NepecTaHoBOK; OnHOM HpI0TOHA; yMeHUE NPUMEHATh KOMOMHATOPHBIE (DAaKThI U
paccyXIeHHus sl pelIeHUs 3ajad; OICHUBATh BEPOSTHOCTH peabHBIX
COOBITHI; COCTaBISATH BEPOSTHOCTHYIO MOJAEIb M  HHTEPIPETUPOBATH

MIOJIy4YEHHBIH pe3ynbTar

YMeHue onepupoBarh MOHATHUAMU: TOUYKA, MPsAMas, IJIOCKOCTb, IPOCTPAHCTBO,
OTpE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUN YIoJl, IBYIPAHHBIA yroJl, TPEXIPAHHbBIN
YIoJ, CKPEIIMBAIOIIMECA MpsMbIE, MApaLIEIbHOCTh M IEPIEHAMUKYISPHOCTDh
IPSAMBIX U IUIOCKOCTEH, YroJl MEXKIy IpsSMBIMH, YIOJl MEXAYy IpsIMOU H
IJIOCKOCTBIO, YIOJl MEXY IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH,
pacCTosIHUC MCXKAY MNPAMBIMU, PACCTOAHUC MCKAY IIJIOCKOCTAMU, YMCHHUC
UCIOJb30BaTh IPU pEIIEHUH 3a1ad H3yuYeHHble (akThl U  TEOpEMbl
IUTAHUMETPUH;, YMEHHUE OIICHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpA;
CTPOUTH MATCMAaTHUYCCKUEC MOJCIMN C MOMOLIIBIO I'COMCTPHYCCKUX MOHATHHA H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOWAAL (GUTYpbl, O0BEM QUTYpHI,
MHOTOTPaHHUK, MPAaBWJIbHBIA MHOTOTPaHHUK, CEYEHHWE MHOTOTpaHHUKA, KYO,
napajuiefienunesa, npusMma, nupamMuaa, QuUrypa M TOBEPXHOCTh BpalICHHUS,
WIMHAP, KOHyC, ap, cdepa, miomanb chepsl, IUIOM@Aab MOBEPXHOCTU
MUpaMHIbl, TPU3MBI, KOHyCa, IWIMHApPA, O0BEM Kyba, MPSIMOYTOJIHLHOTO
napajuleJienuneaa, TUpaMuapl, IpU3Mbl, IWIKHAPA, KOHYCa, 11apa, pa3BEpPTKa
MOBEPXHOCTH, CEUYEHMs] KOHyca U LWIWHApA, [apajuleJbHble OCH HWJIHU
OCHOBAHHIO, CEYEHHE IMIapa, IUIOCKOCTh, Kacawomascs cdepbl, HUIMHIPA,
KOHyCa; yYMEHUE CTPOMTh CEUYEHHE  MHOTOrpaHHUKA,  H300paxarb
MHOTOTPaHHUKH, (PUTYPBI ¥ TIOBEPXHOCTH BPAIICHHSI, UX CCUYCHUS, B TOM YHUCIIC
C TOMOIIBI0 DBJEKTPOHHBIX CPEACTB;, YMEHHME NPUMEHATh CBOWCTBa

reOMETPUYECKUX (UTYp, CaMOCTOSTEIBHO (POPMYyTUPOBATH OMPEACICHUS




u3ydyaeMmbIX (UTyp, BBIIBUTATh THUIOTE3bl O CBOWCTBAX M IpHU3HAKaX
reoOMEeTpUYecKuX (uryp, OOOCHOBBIBaTH WM ONPOBEpPrath HUX; YMEHHE
MPOBOJUTH KJIACCUPUKAIMIO (UTYp IO Pa3IMYHBIM IMPH3HAKAM, BBIIOIHSATH

H606XOI[I/IMBIG JOIMOJIHUTECIIBHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh NOHATUSAMU: JBUKEHHUE B MPOCTPAHCTBE, NapaylIeIbHbINA
IIEPEHOC, CHUMMETpPUSl Ha IUIOCKOCTM U B  IPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Moaoous, mogo0HbIe (PUTYpBI; YMEHUE PAcllO3HABATh PaBHBIE
U 1oj00HBIe (QUTYpBl, B TOM YHUCIE B IPHPOJE, HCKYCCTBE, ApXHUTEKTYypE;
HCIIO0JIb30BAaTh F€OMETPUYECKUE OTHOILICHMS NpPU PEIICHUHM 3aad; HaXOJIWUTh
reOMETPUYECKUE BEIMYMHBI (UIMHA, YroJl, IUIOIMAAb, O0BEM) MpPU PELICHUU
3aJlad M3 JAPYrux Y4YeOHbIX MPEIMETOB U U3 pealbHOW KU3HU; yMEHHE
BBIUUCIIATh TEOMETPUYECKUE BEJIMYMHBI (IJMHA, Yyros, IUlomaab, OOBEM,
IUIOIIAb TIOBEPXHOCTH), UCHOJB3ysd H3y4YCHHbIE (OPMYINBI U METOJbI, B TOM
qycie: IJIoU[aJb IIOBEPXHOCTM MHMpaMMJIbl, IPU3MBI, KOHYCa, LWIMHJIPA,
wiomaas cdepol; 00bEM Kyda, IPSIMOYTOJIbHOTO Mapajljiesienunea, MupaMubl,
IIPU3MbI, LWINHAPA, KOHYyCa, 11apa; YMEHHE HAXOIUTh OTHOLIEHHE OOBEMOB

MoI00HBIX PuUryp
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YMeHHe ONepupoBaTh IOHATHSAMHU: MPSAMOYrojbHAas CHCTEMa KOOPIWHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpa Ha YKCJIO, PA3JIOKEHNUE BEKTOpa Mo 0a3uCy, CKaIspHOE
MIPOU3BE/ICHNE, BEKTOPHOE MPOU3BEICHHE, Yrojd MEXKIAy BEKTOpaMH;, YMCHHE
UCIOJb30BaTh  BEKTOPHBIH ¥ KOODJMHATHBIA  METOX Ui PEUICHUs

reOMETPHUYCCKUX 3a1a4 U 3aJa4 APpYyTrux y‘le6HHX npeaMeTOB
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YmMmenue BBI6I/IpaTB HOZ[XOI[HH_II/Iﬁ MCTOA Il PCHICHUA 3aJavdd; IMOHHUMAHUC
SHAYUMOCTHU MATCMATHUKH B U3YUCHUU NNPUPOAHBIX U O6H.[CCTB€HHBIX IMponeccoB
n HBHCHHﬁ; YMCHHUEC pacCIIO3HAaBAaTb IIPOABJICHUC 3aKOHOB MATCMATHKH B
HCKYCCTBC, YMCHHUC [IIPUBOAUTL MPUMEPLI MATCMATUYCCKUX OTKpBITI/If/'I

POCCHICKON U MUPOBOM MaTEMAaTUUYECKON HAyKH




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUA, ITIPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 Yucna v BBIYUCICHUS
1.1 Harypanbnsle u nensle yncia. [Ipu3Haky 1eIMMOCTH LENbIX YU CET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIGCATHYHBIE JApPOOHM, TPOLECHTHI,
. OCCKOHEUYHBIC MTEPUOINUECKHIE TPOOH
13 Apudmernueckuii KOpeHb HATypalbHOH cTerneHu. JedcTBus ¢ apupMeTudecKuMu
' KOPHSIMH HaTypalbHON CTEIIEHU
1.4 Crenens ¢ 1enbiM nokasarenaeM. CTENeHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBoOMCTBa
' CTETEeHH
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTe€HC YMCIOBOT0 apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynble 1 HaTypaIbHbIE JOrapu(MbI
JleiicTBuTenbHble 4ucia. ApuMETHUECKHE Omepanud C JACHCTBUTEIHHBIMU
1.7 ymucnamu. [IpubnnxEHHbIe BHIYUCICHUS, ITPaBUIa OKPYTJICHUS, TPUKUAKA U OLEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpa3zoBanue BeIpaKCHUI
1.9 KommnekcHeie uncia
2 YpaBHEHMs U HEPABEHCTBA
2.1 Lensle u 1poOHO-paliiOHAIbHBIE YPAaBHEHUS
2.2 HppannonajibHbIe ypaBHEHHUS
23 TpuroHomerpudecKkue ypaBHEHHUs
24 [oxa3zaTenpHbIC U JOTapUPMHUUECKUE YPaBHEHUS
2.5 Lenble u 1poOHO-paliiOHaIbHBIE HEPABEHCTBA
2.6 WppannonainbHble HepaBeHCTBA
2.7 [Toxa3zaTenbHbIE U JTOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI M HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuiia cUCTEMbI JTUHEUHBIX ypaBHEHUH. OTnpeeauTenb MaTPUILIbI
3 DOyHKINUH U TpaPuKH




@Oynkuus, cnocoObl 3amanus ¢ynkuuu. ['papux ¢ysxnumn. B3ammuo oOparHbie

>l ¢ynkuuu. YétHble 1 HeuéTHble GyHKuMU. [lepruoanueckue GyHkum
OOnactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynmum ¢yHkmmm.
39 [TpomexxyTkn  3HaKoONocTOsHCTBA.  IIpoMeXKyTKM  MOHOTOHHOCTH  (DyHKIHH.
' Makcumymbl U1 MUHUMYMBbI (QyHKUuH. HanbGosbliee M HauMeHbllee 3HAYEHHE
(GYHKINN Ha TPOMEKYTKE
13 CreneHHas (QyHKUMSA C HaTypaJbHbIM M LeJbIM IokaszaresneM. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOpHS /7-O1 CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Noka3zaTtenpHas u norapudmuyeckas GyHKIHH, UX CBOWCTBA U TpapuKu
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢Qyakmuit. CpoiicTBa  (DyHKIIHIA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeIbHOCTH, CIOCOOBI 3aJaHMS IOCIIEN0BaTEIbHOCTEN
3.8 Apudmernueckas 1 reoMmeTpuueckas nporpeccuu. @opmyia CI0XKHBIX MPOLIEHTOB
4 Hauana matemaTuyeckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIe FMeMEHTAPHBIX (DYHKITHIA
[Ipumenenne mNPOU3BOAHONM K HCCIENOBaHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOoublIero ¥ HauMEHBIIEro 3HaueHUs. (QYyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. uterpan
5 MHokecTBa U JIOTUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaILCHUSI
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

Poccuiickas anekTpoHHas wkona https://resh.edu.ru

defepalibHbI UHCTUTYT Nejarornyecknx namepeHunin (OUMK) https://fipi.ru
Yun.py https://uchi.ru

AKnacc https://www.yaklass.ru

AHpekc YuebHuk https://education.yandex.ru

dokcoppg, https://foxford.ru
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