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INOACHUTEJIBHASA 3AIIMCKA

['eomerpust sBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oOuiero o0pa3zoBaHus, TaK Kak 0OECIIEYNBAET BO3MOKHOCTb U3yUEHUs TUCLUUIUINH
€CTECTBEHHO-HAYYHOW HAIIPAaBJIEHHOCTM W IPEAMETOB TI'YMAHUTAPHOIO IMKJIA.
[TockonmpKky  JOTMYECKOE  MBIIUICHHE,  (QopMUpyeMOe  TpH  U3YYCHHUU
00y4aroIuMuUCsl TOHATUWHBIX OCHOB T€OMETPUH, MPHU J0KA3aTEIbCTBE TEOPEM U
INOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUMN MPU PEUIEHUH IN€OMETPUUYECKHUX
3a1a4, YMEHHME BBIABUIaTb M ONPOBEPrarb THIOTE3bl HENOCPEICTBEHHO
VCIIOJIB3YIOTCSL IIPY PELICHUM 337a4 €CTECTBEHHO-HAYyYHOI'O LMKJIA, B YaCTHOCTHU
duznueckux 3aaay.

[lenb ocBoeHus mporpaMMbl yueOHOTo Kypea «['eomeTpus» Ha yrimyOnéHHOM
YPOBHE — pa3BUTHE HHIMBUAYAJIbHBIX CIOCOOHOCTEM O0OydYaromuxcsi Mpu
U3yYEHUU TEOMETpUU Yepe3 O0O0eCleYeHHEe BO3MOXKHOCTU NPUOOpPETEHHSI U
UCIOJb30BaHusl Oosiee TIyOOKMX TE€OMETPUYECKMX 3HAaHUM U JIEHWCTBHUH,
CHEIU(PUIHBIX TEOMETPUU, U HEOOXOTUMBIX JIJIsl YCIEIIHOTO MPO(PEeCCHOHATBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIOJIb30BAHUEM MaTEMAaTHUKH.

[TpuopureTHbIMM 3a7adyaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PacCIIUPSIOUIMMH U yCUJIMBAIOIMMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

pacUIMpeHHe NPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KyJBTYpPBI U
(dbopMupOBaHUE OCO3HAHUS B3AaUMOCBS3H T€OMETPUH C OKPYKAIOITIM MUPOM;

dbopMupoBaHUE TIPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (QHUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJCIAX, MO3BOJIIOIIMX OIMCBHIBATH M H3Yy4yaTh
pa3HbIE SBJICHUS OKPYKAIOLIEro MUPA, 3HAHUE TIOHATUIHOTO anmnapara 1o pasaeiy
«CtepeomeTpus» yueOHOro Kypca reOMEeTpuH;

dbopMupoBaHre  yMEHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATHUAMU O
IPOCTPAHCTBEHHBIX (UTypaxX U HMX OCHOBHBIMH CBOWCTBAaMH, 3HaHHE TEOPEM,
GopMysl U yMEHUE MX HPHUMEHSTh, YMEHMs JOKa3bIBaTh TEOPEMBI M HAXOJUTH
HECTAaHJIapPTHBIE CIIOCOOBI pElIeHUs 3a/1a4;

(opMupOBaHKE YMEHUS pacliO3HAaBaTh HA YepTexkax, MOACIAX U B pealbHOM
MUpE MHOTOTPAHHUKHA M TeJa BpallEHUs, KOHCTPYHUPOBATH TI'€OMETPUUYECKUE
MOJIENIH;

(¢opMupOBaHNE MOHHMMaHUS BO3MOYKHOCTH aKCHOMAaTHYECKOI'O IOCTPOEHUS
MaTEMaTHYECKUX TEOpHil, (pOpMUpOBAHUME NMOHUMAHUS POJU AKCHUOMATHKH IpU
IIPOBEJCHNUHN PACCYKIACHUN;

dbopMupoBaHUe YMEHHS BIAJE€Th METOJAMHU JOKa3aTeIbCTB M alNTOPUTMOB
peuIeHus, yMEHUSI HUX INPUMEHATH, NPOBOAUTH JOKA3aTEIbHBIE PACCYXKICHUS B
XO/I€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33]1a4 C IIPAKTUYECKUM COACPKAHUEM,
dbopMupoBaHHE TPEACTaBICHUS O HEOOXOJUMOCTH  JIOKA3aTENbCTB  IPHU



000CHOBAaHMY MAaTEMATUYECKUX YTBEPKACHUM U POJIM AKCUOMATUKU B TIPOBEJICHUN
JEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE H COBEPILICHCTBOBAaHHE WHTEUIEKTYAIbHBIX W  TBOPYECKUX
CIOCOOHOCTEN 00yYarouuxcsi, MO3HABATEIbHON aKTUBHOCTH, MCCIIEI0BATEIbCKIX
YMEHUHN, KpUTUYHOCTH MBIIUICHUS, UHTEpECa K U3YUEHUIO TEOMETPHUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUU:
YMEHHsI paclo3HaBaTh MPOSIBICHHUS T'€OMETPHUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX JKM3HEHHBIX CUTYalHSIX W TPH W3YYECHUU APYTUX
y4eOHBbIX  MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl pEaJbHBIX CHUTYallMi, UCCIEIOBAHUS TOCTPOCHHBIX MOJIEIEH,
UHTEPIIPETALNY TOTyUYEHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJIEp)KaTEIBLHBIMHU JIMHUAMH y4eOHOTO Kypca «['eomeTpus» B
10-11 «kmaccax sBustoresa: «lIpsMble H  IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpanuuku», «Tema  BpameHus», «BekTopel W KOOpAMHATH B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

CdhopmymupoBanHoe Bo ®PI'OC COO TtpebOoBaHME «yMETh OIEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPUHM Ha YTIIIyOJIEHHOM ypOBHE OOy4YeHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSAM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMUECKMX YMEHHUH  pacmpenenserca He  TOJbKO IO
coJiepKaTeJIbHBIM JIMHUSM, HO U 10 TojgaM oOydenus. ConuepkaHue oOpa3zoBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM ocBocHHs DenepanbHON pabouei
IpPOrpaMMBbl, paclpeAeNéHHbIM MO TrojaM OOy4YeHHSs, CTPYKTYPHUPOBAHO TaKUM
00pazoM, 4TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITUATILHBIM BOIIPOCAM 00yYaroluecs
oOpamaiiuch  HEOJHOKPATHO. ITO  TO3BOJSET OpPraHM30BaTh  OBJIAJICHUE
Tr€OMETPUUECKUMHU MOHITHSIMHU U HaBBIKAMU MOCIIEA0BATEIBHO U MOCTYNATENbHO, C
COOJII0OZICHUEM MPUHITUIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHMS BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEICTABICHUN O0yUYalOMUXCs, PACIIUPSsS U yriayOmsis
e€, 00pa3zyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ycrmoBus i auddepeHnmanuy  OOydeHHs,  TOCTPOCHUS
WHIMBUIYAIbHBIX 00pa30BaTENbHBIX MPOrpaMM, O00eCeyuTh YriyOnéHHoe
U3y4YEHHUE T€OMETPUH KaK COCTaBIIsioIIeH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIUXCA K MPOAOHKCHUIO H3YYEHUSI MAaTEMAaTUKU C
yaéToM BBIOOpa Oymymiel mpodeccun, obOecrednBas MPEEMCTBEHHOCTh MEXKIY
00muM 1 IpoeccroHaTLHBIM 00pa30BaHUEM.

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



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 MHOrOrpaHHukoB, 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.
[IpoctpanctBennas 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 DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMmblI Bcero Kontpou TpaxTiieck o0pa3oBaTe/IbHbIE
ble padoThl ue padoThI pecype
1 BBenenue B crepeomeTprro 23 1
) B3anMHOE pacniosiokeHue IpsIMbIX B 6 1
IPOCTPAHCTBE
3 [TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepneHIMKYISIPHOCTH MPSAMBIX U 25
IJIOCKOCTEHN B POCTPAHCTBE
VIl U pacCTOSHUS 16 1
6 MHororpaHHuku 7 1
Bexrtopsl B IpocTpaHcTBe 12
g HOBTOPCHI/IG, 000011IeHNE U CHCTEMATH3AIIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KUIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne i/ il;:s;zr;o;::me PasieIon Hem Beero Kontpoabubl | IlpakTnuecku f)l;l;g)foonl;al::ibnme
e padoThl e padoThI pecypesi
1 AHanuTnyeckas reoMeTpHst 15 1
) [ToBTOpeHwUe, 06061ueH1:Ie u 15 1
cUCTEeMaTH3alus 3HAHUM
OOBEM MHOTOrpaHHUKA 17 1
4 Tena BpaieHus 24 1
5 [Tnomaayu moBEpXHOCTU U OOBEMBI 9 1
KPYTJIBIX TEl
6 JBro>xkeHus 5 1
7 [ToBTOpeHue, 0606H16HI:I€ u 17 )
CUCTEMaTH3aIus 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos 1

ara

Ne KonTtpoa IpakTnye DJIeKTpOHHbIe Hu(poBbIe
Tema ypoka nsyye

n/n Bcero bHbIC CKHe " o0pa3oBaTe/bHbIE pecypchl

ust

padoThI padoThI

OcHoBHbIE TIpaBUIIa H300paKEHUS HA
PUCYHKE MJIOCKOCTH, MapajuieIbHbIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

https://m.edsoo.ru/FOMGVRWHE

[TonsiTust crepeoMeTpun: TOUKa, psmas,
MJIOCKOCTh, MPOCTpaHCcTBO. OCHOBHBIE
npaBuia U300paKeHUS Ha PUCYHKE
IJIOCKOCTH, MapaJUICIIbHBIX IPAMBIX
(OTpe3KOB), cepeIMHBI OTpe3Ka

https://m.edsoo.ru/SECB310PZ

[TonsiTHs: MepeceKaroIuecs MIOCKOCTH,
nepeceKaroImecs npsmas ¥ IiI0CKOCTb;
MOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

[TonsiTHs: MepeceKaroIuecs MIOCKOCTH,
nepeceKaroImecs mpsmas ¥ IiI0CKOCTb;
MOJIyTIPOCTPAHCTBO

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

MHororpaHHUKH, H300pakeHue
IPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOIUX 00BEKTOB

https://m.edsoo.ru/AHGUTWH2F

MHororpaHHUKH, H300pakeHue
IPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOIUX 00BEKTOB

https://m.edsoo.ru/88UACES52Y

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

https://m.edsoo.ru/IDKRA603N




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBHS U3 HUX

https://m.edsoo.ru/ZIP3R7L0Q2

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus u3 Hux. CrocoOnl 3aJaHus
MPSIMBIX U TIJIOCKOCTEH B IPOCTPAHCTRBE.
O0603HaueHus MPSIMBIX U TUIOCKOCTEH

https://m.edsoo0.ru/AQXJXEDYR

10

N306paxkenune ceuenunii nupamuabl, Kyda u
IPU3MBI, KOTOPBIE TPOXOJAT YEpe3 UX
pé6pa. N3o0paxenune nepeceueHus
MIOJIY4E€HHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HbIMM LIBETaMU

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

11

N306paxkenue ceuenunii nupamuabl, Kyda u
IIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pé6pa. N3o0paxenune nepeceueHus
HOJYYEHHBIX TIOCKOCTEH.
PackpammBaHye NOCTPOCHHBIX CEUEHHM
pa3HBIMU LIBETAMHU

https://m.edsoo.ru/XT1VCSWB2

12

N300paxkeHue ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHue nepecedeHus
MOJIyYEHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
Pa3HbIMH 1IBETAMU

https://m.edsoo.ru/0S8LAY6GMF

13

N300paxeHne ceyeHnit mupaMuibl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOIST Yepe3 uX
pEbpa. N3o0paskeHue nepeceueHus
MIOJIY4E€HHBIX IIJIOCKOCTEM.

https://m.edsoo.ru/EKWHLAWS&4




PaCKpaI_HI/IBaHI/Ie MMOCTPOCHHBIX CeUYCHHI
Pa3HbIMHU LIBETAaMHU

14

Mertopa cnenoB Ui MOCTPOEHHsI CEYEHUN

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

15

MerTon ciie1oB 1Sl TOCTPOEHUS CEUEHUH.

CaolicTBa nepecedeHuit NpsMbIX 1
IUIOCKOCTER

https://m.edsoo.ru/DDABJTC2N

16

MeTon ciie1oB 1Sl TOCTPOEHUS CEUEHUH.

CaolicTBa nepecedeHuit MpsMbIX 1
IUIOCKOCTER

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoenue ceuenuii B mupamuse, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alKCh 11aroB
IIOCTPOEHUS

https://m.edsoo.ru/HFW637QDR

18

[TocTpoenue ceuenuii B mupamuse, Kyoe
1o TpéM ToukaM Ha pébpax. Co3anue
BBIHOCHBIX YEPTEXKEU U 3alKCh 11aroB
IIOCTPOEHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenue ceuenuii B mupamuse, Kyoe
1o TpéM ToukaM Ha pébpax. Co3anue
BBIHOCHBIX YEPTEXKEN U 3alKCh 11aroB
IIOCTPOEHUS

https://m.edso00.ru/JIAQIJNZCX

20

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEN U 3alKCh 11aroB
IIOCTPOEHUS

https://m.edsoo.ru/XJEZARSTO

21

[ToBTOpenue nnanumerpuu: Teopema o
IPONOPLUHOHATBHBIX oTpe3kax. [loqobue
TPEYTrOJIbHUKOB

https://m.edsoo.ru/L3FYZLI9LR




22

IToBrOpenue mnanumerpun: Teopema
Menenas. PacyeTsl B ceueHUSIX Ha
BBIHOCHBIX 4yepTexax. Mcrtopus pazButus
MJIAHUMETPUU U CTEPEOMETPUH

https://m.edsoo.ru/TP9F3DVV1

23

Konrtponbnas pabora "AKcHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLE09SZ1

24

B3aumHoe pacnonoxeHue nNpsMeIx B
npocTtpancTBe. CKpemyBaronmecs
npsMele. [Ipu3Haku ckpenBaromuxcs
npsameix. [TapamiensHble npsMble B
IIPOCTPAHCTBE

https://m.edsoo0.ru/TYO9QBHKY

25

TeopeMa o CylIeCTBOBaHUU U
€MHCTBEHHOCTHU IIPSIMOM MapalyieIbHOU
JAHHOM IPSMOM, IPOXOAIIEH uepes
TOYKY MPOCTPAHCTBA U HE JIekKaUIeH Ha
JTAHHOM IpsiMoii. JIleMMa 0 nmepeceueHnn
napajiCIbHBIX NPAMBIX IIJIOCKOCTBIO

https://m.edsoo.ru/CYUQMU9K9

26

[TapannensHOCTh Tpex NpsMbIX. Teopema
0 TpEX NapaJuleIbHBIX NpAMBIX. Teopema o
CKPELIMBAIOIIUXCS MPSIMBIX

https://m.edsoo.ru/TRPMZB3IMZ

27

[TapannensHOE MPOEKTUPOBAHUE.
OCHOBHBIE CBOICTBA MapajIEIbHOTO
npoekTupoBanus. M300paxxeHne pa3HbIX
¢buryp B nmapayieIbHON MPOEKIHI

https://m.eds00.ru/03GR5OWZV

28

IlenTpanbHas Mpoekus. Yo ¢
COHAIIPABIICHHBIMU CTOPOHAMHU. YTOJI
MEXy IIPSAMBIMU

https://m.edsoo.ru/Z5FPA6SHI

29

38.,[[21‘{1/1 Ha JOKa3aTCJIbCTBO U

https://m.edsoo.ru/7W31COFG6




HCCICIOBAHUC, CBA3AHHBIC C
PacCIIOJIOKECHUEM IIPSAMBIX B IIPOCTPAHCTBE

30

[TonATHA: mapamienbHOCTh IPAMON U
IIJIOCKOCTH B pocTpaHcTse. [Ipu3Hak
NapaJuIeIbHOCTH MPSIMOU U MIJIOCKOCTH.
CaolicTBa NapayuIeIbHOCTH NPSIMON U
IIJIOCKOCTH

https://m.edsoo.ru/N18CU0Q03L

31

FGOMCTpI/I‘{eCKI/IC 3aJa4d Ha BBIYHMCIICHUC U
JA0Ka3aTCJIbCTBO, CBA3aHHBIC C
NapajiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEM
B IIPOCTPAaHCTBC

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

32

ITocTpoeHue cedenus, IPOXOASILErO Yepes
JAHHYIO MIPSAMYIO Ha YepTexe U
[apajIeIbHOro ApYyrou npsmoil. Pacuér
OTHOILLEHUN

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

33

HapanneﬂLHaﬂ mpoeKkuus, MpUMCHCHUC
AJI TIOCTPOCHUSA CE4YCHM I Ky6a )51
Mnapajjejaenuiicaa. CBoiicTBa
MnapajjiejienmIic1a U Npu3mMbl

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

34

HapannenLHHe IIJIOCKOCTH. HpI/I3HaKI/I
MapajiCJIbHOCTH ABYX IUIOCKOCTEHN

https://m.edsoo.ru/QFUJAHV 88

35

Teopema 0 mapamiebHOCTH U
CAUHCTBCHHOCTH IIJIOCKOCTH, HpOXO]IfIHIGfI
yepes TOUKY, He MPUHAAJIeXKAaIyl0 JaHHON
MJIOCKOCTH U CIIEACTBUA U3 HEE

https://m.eds00.ru/2WG4W4XNO

36

CaolicTBa napayuIeIbHBIX MIOCKOCTEN: O
NapauIeIbHOCTH MPSIMBIX NEpeCceueHus
[IpY [IEPECEUECHUHN IBYX ITapalIeIbHBIX

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




IIJIOCKOCTEM TpeThen

37

CaolicTBa napayuIeIbHBIX MIIOCKOCTEN: 00
OTpPE3KaxX NapaJlICIbHBIX IMPSAMBIX,
3aKJIF0YEHHBIX MEXy NapajuieIbHbIMU
IUIOCKOCTSIMU; O IEPECEUEHUH NPSIMOI ©
JBYMs MIapajuIeIbHBIMU TUIOCKOCTSIMHU

https://m.edsoo0.ru/QLA4PYRAT

38

[ToBTopenue: Teopema [Tudaropa Ha
IUIOCKOCTH

https://m.edsoo.ru/9VIZIWC6]

39

[ToBTOpEHUE: TPUTOHOMETPHS
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CgoiicTBa Ky0a U IPSIMOYTOJIBHOTO
napasenenunena

https://m.edsoo.ru/HYNIQ785Q

41

Brruncnenue nnuH OTpe3KoB B KyOe u
MPSIMOYT'OJIBHOM MapajuieJIenuIee

https://m.edsoo.ru/FZBZVPOEC

42

IlepnieH AUKYJIAPHOCTD MIPAMON U
nockocty. [Ipusnak
NEPIEHIUKYJISIPHOCTU IPAMON U
IIJIOCKOCTH

https://m.edsoo.ru/ISFSHOGG3

43

[lepnieHIMKYIAPHOCTH NPSAMOU U
mockocty. [Ipru3nak
NEePNEHIUKYISIPHOCTH IIPSIMOHN U
IIJIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

Teopema 0 CyllIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSAMOi1, MPOXOAAIIei
yepe3 TOUKY MPOCTPAHCTBA U
NEePHEHANKYISIPHON K TNIOCKOCTH

https://m.edsoo.ru/WF3MTS4E5

45

[ImockocTy U nepneHIuKyIIpHbIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

https://m.edsoo.ru/OKTGKHNSI




46

IInockoctu u MNEPNCHAUKYIISIPHBIC UM
MIpsAMBbIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru/S1VOAWIW3

47

[lepnieHMKyIAp U HAKIOHHAS.

HOCTpOGHI/Ie NEpNCHAUKYIISIPA U3 TOYKH Ha

IPSIMYIO

https://m.edsoo.ru/KIP9L4ZCX

48

[IepnieHauKysp ¥ HAKIOHHAS.

[TocTpoenue neprneHuKyIspa U3 TOYKU Ha

IPSAMYIO

https://m.edsoo.ru/2ITUD45PR

49

TeopeMa 0 TpEX NMEepHEHIUKYISIPAX
(mpsimasi u oOpartHas)

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx nmeprneHAuKyIsIpax
(mpsimasi u oOpartHas)

https://m.edsoo.ru/IPCG564WN

51

VYron MCIKAY CKPCIIHUBAOMIUMUCS
MMPpAMbIMHA

https://m.edsoo.ru/K4EHQ3E9E

52

ITonck neprneHIuKyISPHBIX NPSMBIX €
IIOMOLIBIO NIEPIICHIUKYIISIPHBIX
IIJIOCKOCTEN

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

53

OpToroHanbHOE IPOEKTUPOBAHNE

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyda, IpU3MBI,
IIPaBUIBLHON MUPAMUIBI C IIOMOIIBIO
OPTOTOHAJILHOM MPOEKINU

https://m.edsoo.ru/F5SZMOAI1AE

55

[TocTpoenue ceuenuii kyda, IpU3MBI,
NPaBUIBHOMN MUPaMHUBI C TOMOIIIBIO
OpPTOTrOHAJILHOU MPOEKINH

https://m.edsoo.ru/TSOFUDOOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO IIOCKOCTH. [TnockocTn
CUMMETpPUI B MHOTOI'paHHHUKaX

https://m.edsoo.ru/N77K7ZM8K

57

[Tpr3Hak neprneHAuKyYISpHOCTH MPSIMOH U

https://m.edsoo.ru/L9E703U3V




IIJIOCKOCTH KakK CJICACTBUC CUMMCTPUU

58

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacuér
pacCTOSHUN OT TOYKH JI0 TNIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacdér
pacCTOSHUN OT TOYKH JI0 INIOCKOCTH

https://m.edsoo.ru/TISUOWZTH

60

Crioco0Ob! ONYCTUTH MEPIEHANKYIISIPHI:
CUMMETpHUS, CABUT TOYKH I10
napajuieIbHON NPAMOU

https://m.edsoo.ru/DHFUCBWO6

61

CnBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

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

62

KonTpomnsHas padbota "B3aumuoe
pacrojoKeHue NPSAMbIX U IUIOCKOCTEH B
npocTpaHcTae”

https://m.edsoo.ru/JW5UZNNS8J

63

[ToBTOpEHME: yron Mex 1y NpsMbIMHA HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

[ToBTOpEHME: Yyroyi MexIy
CKpCIIUMBAOIUMUCS ITPAMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/WBREU9US7

65

FGOMeTpI/I‘-IGCKI/IG METOAbI BIYUCICHUA
yria MEXay NpsAMbIMU B MHOT'OI'paHHUKAX

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

66

JIByrpansslii yroa. CBONCTBO JTMHEWHBIX
YIJI0B IBYyTPaHHOTO yria

https://m.edsoo.ru/SH4CYFABO

67

IleprieHAUKYISAPHBIE TITIOCKOCTH.
CBoiicTBa B3aUMHO MEPIIEHIUKYIISPHBIX
IIJIOCKOCTEN

https://m.edsoo.ru/F1IHM69NVD

68

[Tpu3Hak neprneHAuKyIsIpHOCTH

https://m.edsoo.ru/FY5STMQ43F




IIJIOCKOCTEH; TEOpEMa O MPSMOU
NIEPECEUYCHHUS IBYX IIIOCKOCTEH
NEPIEHANKYIISPHBIX TPEThEU MIIOCKOCTH

69

[TpsaMoyronbHbIM napauienenunen; Kyo;
M3MEpEHUS, CBOMCTBA NPSAMOYTOJIbHOTO
napasenenunena

https://m.edsoo.ru/K99DBNDAW

70

TeopeMa 0 JUuaroHaJjii nmpsiMmoyroJibHOTO
napajejenuIieqa u CJI€aACTBUC U3 Hee

https://m.edsoo.ru/E3T10AD6]

71

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

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

72

[ToBTOpEHME: CKpENTUBAIOIIHUECS MPSIMBIE,
napajuieIbHbIe TNIOCKOCTH B CTaHJAPTHBIX
MHOTOT'PaHHHUKAX

https://m.edso00.ru/TL947D6WK

73

[Tapa nmapannenbHbIX JIOCKOCTEN Ha
CKPEIIMBAIOIINXCS NPAMBIX, PACCTOSTHUE
MEX/ly CKPELMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYaIUSIX

https://m.edsoo.ru/YFWZTQREN

74

PaccrosHue oT TOUYKH A0 IIJIOCKOCTH,
pacCTosIHUEC OT HpHMOﬁ J0 IINIOCKOCTH

https://m.edso00.ru/W5GN48EIM

75

Beluncienue paccTosHUN MEXKIY
CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
MIOMOILBIO TIEPIIEHAUKYIIIPHOMN TUIOCKOCTH

https://m.edsoo.ru/SWIVIIHMD

76

Tpé€XrpaHHslii yroji, HEPaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO YyIJIa

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

77

OneMeHTh! cheprudecKoil reoMeTpuu:

https://m.edsoo.ru/HMVTV74CP




TCOAC3NYCCKHUEC JIMHUN HAa 3emite

KontponbHas padota "Yriasl u

78 " 1 https://m.edsoo.ru/IRTWZ59YU
paccTosHUs
CucremaTtu3zanus 3HaHui "MHoOTOrpaHH

79 i PARHHI 1 https://m.edsoo.r/VC3UOAK3B
U €r0 JIEMEHTHI
Iupamuaa. Bunsl nupamua. [lpaBunsnas

80 1 https://m.edsoo.ru/J3R0247EQ
nupamuia
IIpusma. [Ipssmas v HakJIOHHAS IPU3MBI.

81 P P P ' 1 https://m.edsoo.ru/JNDHOOSEQ
ITpaBuiibHas mpusma
ITpssmoit mapanienenunes,

82 P P . A 1 https://m.edsoo0.ru/L8803LZGS
IPsIMOYTOJIbHBIN Mapaienenumnen, Kyo
B € MHOTOrpa . Teopema

83 EIHyKHH MHOTOTPaHHIIH pem 1 https://m.edsoo.ru/B4TOMDU1D
Ditnepa
Beinyknbie MHOrOrpanHuku. Teopema

84 Otinepa. [IpaBunpHbIe 1 TOTyNIpaBUIbHBIE 1 https://m.edso0.rt/QOMX9GA1S
MHOTOTpaHHUKHU

85 Konrtponsnas padora "MHororpaHHUKH" 1 https://m.edsoo.ru/3N52B3TEM
[TonsTHE BEekTOpa Ha MJIOCKOCTH U B

86 P 1 https://m.edsoo.ru/LRBSE3B09
IPOCTPAHCTBE

87 CymMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XI 8

88 PasHocTh BEKTOpPOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [TpaBuno napannenenurnena 1 https://m.edsoo.ru/XS6ANTLA2

90 YMHOXEHUE BEKTOpa Ha YHUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznoxxenue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIeXKAIUX B OJHOU 1 https://m.eds00.ru/U760IDCTG
IJIOCKOCTH

92 CkansipHO€ MPOU3BEICHHE 1 https://m.edsoo.ru/JZ46 VNC71




Brruncienue yriia MEKJy BCKTOpaMU B

93 HpoCTpaHCTBe 1 https://m.edsoo.rw/IUSI196UQP
94 [Tpocreiimune 3agaun ¢ BEKTOPAMH 1 https://m.edsoo.rw/FIXV79T8B
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMH 1 https://m.edsoo.rt/JCWURNGO1
96 ITpocreiimune 3agaun ¢ BEKTOPAMH 1 https://m.edsoo.r/BEHWOELKS
97 [Ipocreiimme 3a1a4n ¢ BEKTOpaMH 1 https://m.edsoo.ru/P3IWEWZZSY
98 O0600611eHre U cucTeMaTu3alys 3HAaHUH 1 https://m.edsoo.rt/ECRMXSNM3
99 O06o011eHre U cucTeMaTu3aus 3HaHUH 1 https://m.edsoo.ru/XXBTFPSWL
100 Wrorosas koHTposibHasA paboTa 1 https://m.edsoo.ru/SFGPDWNKO
101 HToroBast KOHTpOJIbHAsA paboTa 1 https://m.edsoo.ru/X3ZG8A6SO
102 O0600611eHre U cucTeMaTu3alys 3HAaHUH 1 https://m.edsoo.ru/931AWXEK 1

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102




11 KUIACC

KoaunuyecTBo yacoB

aTa
KOHTpOJI HpaKane Il 3J1€KTp0HHI)Ie lll/l(l)pOBble
Nen/m | Tema ypoka usyue
Bcero bHBIE CKHe st o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI

IToBTOpenue Temul "KoopauHaThl BEKTOpa

1 P PA " P 1 https://m.edsoo.rt/ WERSDSI4U
Ha MJIOCKOCTH U B MPOCTPAHCTBE
IToBTOpenue temsl "CkaaapHoe

2 p " p 1 https://m.eds00.ru/M6JO60NJ7
MIPOU3BEJICHNE BEKTOPOB
IToBTOpenue Temsl "Brranuciaenne yria

3 p y}: 1 https://m.eds00.1u/55KY41LVG
MEXy BEKTOpPaMH B TIPOCTPAHCTBE
IToBTOpeHue Temnl "YpaBHEHHE TIPSIMOIA,

4 p 5 p | p 1 https://m.edsoo.ru/U20HPUS6 W
MPOXOASAIICH uepe3 1Be TOUKU
VYpaBHEHHUE INIOCKOCTH, HOPMAIThb

5 p - HOP ’ 1 https://m.edsoo.ru/VYIHSTERW
ypaBHEHUE IJIOCKOCTH B OTpe3Kax
VpaBHEHME NIJIOCKOCTH, HOPMAaJIb,

6 p p 1 https://m.edso00.1u/5419I0WGX
ypaBHEHUE IJIOCKOCTH B OTpe3Kax

7 BexropHoe mpoussenenue 1 https://m.eds00.r/NTYOG2APM
JIuHeliHbIE HEPABEHCTBA, TMHEWHOE

8 p 1 https://m.edsoo0.ru/54EQ7JQSE
MpOorpaMMHUpOBaHUE
JIuHeliHbIE HEPABEHCTBA, TMHEWHOE

9 p 1 https://m.edsoo.ru/VPKWBB4AA
MporpaMMHUpOBaHUE
Ananutndyeckne MeTOAEI pacuéTa yria

10 ABLP T 1 https://m.edsoo.r/KHJ20M3PV

MCXKAY NpAMBIMA B MHOT'OT'PaAaHHUKAX

11

AHaJIUTUYECKHE METOABI pacyéra yria
MCXKAY IJIOCKOCTSAMU B MHOTOI'paHHHUKaX

https://m.edsoo.ru/DDXUUAIAS




dopmysa pacCTOSHUS OT TOUKH J10

12 https://m.eds00.ru/SG451UUG1
MJIOCKOCTH B KOOPAUHATAX
HaxoxxneHnue paccTosIHUI OT TOYKH 110

13 g p A https://m.edsoo.ru/8§V2N4X1L3
MJIOCKOCTH B KyOe
HaxoxxneHnue paccTOSIHUAI OT TOYKH JI0

14 AICHHE P 5 a hitps://m.edsoo.ru/UZ15UU37F
TJIOCKOCTH B MPABUIILHON TUPAMHU/IE
KourponsHaas padora "AHanurndeckast

15 P " p https://m.edsoo.ru/SNGI1 GHFM
TCOMETPHSI
CeueHust MHOTOIPAHHUKOB: CTaHIAPTHLIE

16 p Aap https://m.eds00.ru/219603NHQ
MHOTOTPaHHUKHU

17 CeueHrst MHOTOTPAaHHUKOB: METO/I CJIEJIOB https://m.eds00.ru/52XGO2J5B
CeueHHsI MHOTOTPaHHUKOB: CTaH/IapTHBIC

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U https://m.edso0.ru/CUP7TCPXQ
IJIOCKOCTEH
ITapannensHble IPSIMBIE U INIOCKOCTH:

19 p p https://m.edsoo.ru/MM69MKRDP
napajuieIbHbIE CEUCHUS
[NapamienbHbIE IPSIMBIE U TNIOCKOCTH:

20 P . pv https://m.edsoo.ru/O71ROIJFI
pacuéTt OTHOIICHUH
[TapannenbHbIe MPSIMBIE U TITIOCKOCTH:

21 YIJIBI MEXKTY CKPEIIMBAKOIIUMHUCS https://m.edsoo.ru/26EPTM74A
MPSIMBIMU
[MeprieHIUKYIISIpHBIC IPSMBIC U
IUIOCKOCTH: CTaHIAPTHEIE IaphI

22 Aap p . https://m.eds00.ru/YQUVT6VZX
MEPICHIUKYIISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[TeprieHIUKYIISIpHBIC IPSMBIC U

23 MIJIOCKOCTH: TE€OpEMaA O TpexX https://m.edsoo.ru/HQIN20OZJP

MEPIEHIUKYIISIPAX




24

[leprieHAUKYIApHBIE IPSIMBIE U
IUIOCKOCTH: BBIYMCIICHHUS JAJIUH B
MHOTOTpaHHUKAX

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpEHMeE: mIOImAaIN
MHOTOYTOJTbHUKOB, (POPMYIIBI JIJIs
riomnaaen, cooopaxeHust moaoous

https://m.edso00.ru/FDRZ0O9G4X

26

[ToBTOpEeHME: mIomaIn
MHOTOYTOJEHUKOB, (POPMYIIBI JIJIs
ionaaen, cooopaxeHust moaoous

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

27

[ToBTOpenue: momanu
MHOTOYTOJIEHUKOB, ()OPMYJIBI JIJIs
iomnaaen, cooopakxeHust moao0us

https://m.edsoo.ru/HWHVFEFNLOO

28

[Inomany cedeHnit MHOTOIPAHHHUKOB:
IJI0LIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4aCcTH, COOOpaKeHUs MOa00us

https://m.edsoo.ru/X2HRM9HD4

29

[Inomany cedeHnit MHOTOIPAHHHUKOB:
IJIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKeHUs MO00us

https://m.edsoo.ru/SH4ELY9N6

30

KonrtponsHas pabdora "[loBropenue:
MHOTOTPaHHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

https://m.edsoo.ru/SSUWIWWV1

31

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napajiesnenumnena

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

32

3anaun 00 yABOEHUM Ky0a, 0 KBaJparype
Ky0a; 0 TPUCEKLIUH yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpudeckre 3a/1a4u, CBSI3aHHbBIE
¢ 00bEMOM IIPSIMOYTOJIBHOTO
napaJulenenumnesa

https://m.edsoo.ru/ODR6H6TQS




34

HpI/IKHaZ[HBIe 3aaa4u, CBA3aHHBIC C
BBIYHCIICHHEM 00bEMa MpsAMOYT'OJIbHOTO
nmapajjicjacnuicaa

https://m.edsoo0.ru/OSHTIOT1G

35

O0BEM npsIMOit TPU3MBI

https://m.edsoo.ru/SAILOYHYJ

36

CrepeoMeTpuueckue 3aaun, CBI3aHHbIE
C BBIYMCIIEHHEM O0BEMOB MPSAMOM
MIPU3MBI

https://m.edsoo.ru/1D8HV54A9

37

[TpuknaaHbIe 33729, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

https://m.edsoo.ru/QIY C4F 81U

38

Brruncnenue 06bEMOB Tell C TOMOLIBIO
ornpenenéHHoro uHTerpana. OobsEm
HAaKJIOHHOM MPHU3MBI

https://m.edsoo0.ru/ON585060H

39

Brrunciaenue 00bEMOB TE ¢ HOMOILBIO
ornpenenéHHoro uHTerpana. OobsEm
MUPaMU/IBI

https://m.edso00.ru/2CJLCMKS8N

40

dopmyna 06bEMa THUPaMH/IBL.
OTtHotieHne 06beMOB TUPAMU/I C OOIIIUM
YIJIOM

https://m.edsoo.ru/AL3PODCI9E

41

®dopmyna 00bEMA TUPAMUIBIL.
OTtHo1eHne 00beMOB TUPAMU/] C OOIIUM
yTJI0M

https://m.eds00.ru/3GOOAJRNY

42

CrepeomeTpudeckre 3a/1a4u, CBSI3aHHbBIC
¢ 00bEMaMU HaKJIOHHOW TIPU3MBI

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

43

CrepeoMeTpHuuecKre 3aja9d, CBI3aHHbBIC
¢ 00BEMaMU MUPAMU/TBI

https://m.edsoo0.ru/SF480DTS6

44

[Tpuknanueie 3anaun mo Teme "OObEMBI
Ten", CBI3aHHbBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

https://m.eds00.ru/9SF6OYY VX




[Tpuknanueie 3anaun mo Teme "OObEMBI

45 " . https://m.edsoo.ru/Z4MZ27RMY
Ten", CBsi3aHHbIE ¢ 00BEMOM MUPAMHUIBI
I[Ipumenenne 00bEMOB. Brruncnenue

46 p https://m.eds00.ru/I39CXO3CP
pacCTOsIHUSA 0 TIOCKOCTH
Kourponsnaas padora "O0néM

47 P p " https://m.edsoo.ru/XNWZSSJ7P
MHOTOTpaHHUKA
Hunuaapudeckast TOBEPXHOCTb,

48 oOpa3zyromye NUINHIPHIECKOM https://m.edsoo.ru/7DHKEHEG6
MMOBEPXHOCTHU

nimHap. [ IpsaMon KpyroBou MUIMHID.

49 1 Ap- 1P pyr H AP https://m.edsoo.ru/MAVW4KY55
[1nomaae MOBEpXHOCTH LUITUHAPA
Konnueckast moBepXHOCTh, 00pa3yIOIIINE

50 . p pasyrom https://m.edsoo.ru/PVRE7THQ6Y
KOHMYECKOU nmoBepxHocTu. Konyc
Ceuenne KoHyca MJIOCKOCTHIO,

51 Y https://m.edsoo.r/EOVSHALSL
MapajuieIbHOMN MIOCKOCTH OCHOBaHUS
VceuéHublil KoHYC. 300pakenue

52 Y P https:/m.eds0o r/9VKWVDCTE
KOHYCOB M YCEUEHHBIX KOHYCOB
ITnomians OOKOBOI ITIOBEPXHOCTH U

53 Hl VH p https://m.edsoo0.rt/AWKBIE4NE
MTOJIHOW MTOBEPXHOCTU KOHYyCa
ITnomans 0OKOBOI ITIOBEPXHOCTH U

54 Hl VH p https://m.edsoo.ru/9NF4UE3K]J
MOJIHOW MTOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3a1a4i Ha

55 JI0Ka3aTeJIbCTBO W BEIUHCIICHHE, https://m.edsoo.ru/QZVHSEXL9
MMOCTPOCHUEM CEUEHU MUITUHIPA, KOHyCa
CrepeomeTpuueckue 3a1a4i Ha

56 JI0KA3aTEJILCTBO U BHIYHCIICHHUE, https://m.edsoo.ru/AKF6PW62W

MMOCTPOEHUEM CEUCHUM HWJINH/IPA, KOHyCa




57

HpI/IKJ'Ia,I[HBIe 3aaa4u, CBA3aHHBIC C
MUJIMHAPOM

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

58

HpI/IKJ'Ia,I[HBIe 3aaa4u, CBA3aHHBIC C
MUJIMHAPOM

https://m.edsoo.ru/ZY 6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/WITVKAJOR

60

ITepeceuenue cheps! 1 mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u n3o6paxenue mapa

https://m.edsoo.ru/JFENB5ZS0

61

ITepeceuenue cheps! 1 mapa ¢
rockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. By u n3o6paxenue mapa

https://m.edsoo.ru/M6WK9K950

62

VYpaBuenue coepsl. [Tnomans chepsr u eé
qacTen

https://m.edsoo.ru/U8G24BO8H

63

Cummertpus cepsl 1 mapa

https://m.edsoo.ru/6E6GX0YJS

64

CrepeomeTpuueckue 3a1a4i Ha
JI0Ka3aTeIbCTBO M BBIYHMCIICHUE,
CBsI3aHHBIE cO chepoit 1 mapom,
MMOCTPOCHHUEM UX CEUCHHH IIIOCKOCTHIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeomeTpHuyeckre 3a/1a41 Ha
J0Ka3aTeIbCTBO U BBHIUUCIICHHUE,
CBSI3aHHBIE CO c(epoil u mapom,
MOCTPOCHUEM MX CEYCHHI TIOCKOCTHIO

https://m.edsoo.ru/MXRDTK72T

66

[IpukitagHele 3a1a4n, CBSI3aHHBIE CO
cdepoii 1 mapom

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

67

[ToBTOpEHME: OKPYHKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHUS B OKPY>KHOCTH,
CTaHJIapTHbBIE OJ00US

https://m.edsoo.ru/EJ2QDAVE]

68

Pazauunbie KOM6I/IH8.I_II/II/I TCJI BpalllCHUS U

https://m.edsoo.ru/LE7933LXX




MHOT'OT'PaHHUKOB

69

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

https://m.edsoo.ru/PHHLCG54E

70

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

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

71

KonrtponbHas padora "Tena u
MMOBEPXHOCTH BpauieHus"

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

72

O06wém nnmunapa. Teopema 06 00bEMeE
IpSIMOTO IIHJIMHAPA

https://m.edsoo0.ru/1ZN2S6ZMO

73

Brrunciaenue 00bEMOB TE ¢ TOMOIIBLIO
onpenenéHHoro uHTerpaina. O0béM
KOHycCa

https://m.edsoo.ru/ACTOMFMVF

74

ITimomaan OOKOBOM U TTOTHOM
MMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeomeTpHuuecKkue 3a/1auu, CBI3aHHBIC
C BBIUHCIIEHHEM 00BEMOB IIIUH]IPA,
KOHYyCa

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

76

[Tpuknanueie 3ana4yn mo Teme "OObEMBI U
IJI0IAa I TOBEPXHOCTEN Ten"

https://m.edsoo.ru/QXEA9GPVB

77

OO0BEM 11apa ¥ MapoBOTO CEKTOpa.
Teopema 06 06béme 1apa. [lnomans
cdepsl. CTepeoMeTpuiecKue 3a1auu,
CBsI3aHHBIE C BEIYHCIIEHNEM O00BEMOB
mapa, apoBOro CErMeHTa v mapoBoro
CEKTOopa

https://m.edsoo.ru/VV60ONBVZX

78

[Tpuknanueie 3anaun mo Teme "OObEMBI
Ten", CBA3aHHbIE C 00BEMOM I1apa U
wiomazabio chepsl. COOTHOIIEHUS MEXTy

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




IJIOMIAISIMU TTOBEPXHOCTEN U 00bEMaMU
MOIOOHBIX TEN

79

[TogoOHEbIE TENa B MPOCTPAHCTRE.
N3menenne o6bEMa npu MoA00HH.
CrepeoMeTpruyecKkue 3aauu, CBSI3aHHbIE
C BBIYHCIIEHUEM 00BEMOB TeINl U
IUIOIIAJIe MOBEpXHOCTEN

https://m.edsoo.ru/H24188MKQ

80

KonTponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

https://m.edsoo.ru/73UODGNYR

81

JIBuxeHust npoctpancTBa. OToOpakeHu .
JIBvokenus u paBeHCTBO uryp. O6mme
CBOWCTBA JBHKCHUI

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

82

Buel n1BuxkeHMil: napamiebHbII
MEPEHOC, IEHTPAJIbHASI CHMMETPHUS,
3epKaJibHasi CHMMETPHSI, TOBOPOT BOKPYT
IpsAMOI

https://m.edsoo.ru/ZSUA7TINTX

83

[IpeoOpazoBanus nomodus. [Ipsamas u
cdepa Diinepa

https://m.edso00.ru/A1PU2WOAX

84

FCOMeTpI/I‘leCKI/Ie 3ala4uv Ha IPUMCHCHUC
JABUKCHU A

https://m.edsoo.ru/KFDHOMGKZ

85

KontpomnbHas padora "BekTops! B
nmpocTpaHcTae”

https://m.edsoo.ru/4F52B11KK

86

Ob6o61matomiee nopropenue 11 nonsruii n
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUs 3HAHUIL:
"ITapamienbHOCTh NPSMBIX U INIOCKOCTEN
B IIpOCTpaHcTBE"

https://m.edsoo.ru/IHVB2NZH9

87

O6o0maromiee noropenue 11 nonaruit u

https://m.edsoo.ru/AQEFPERJOQ




MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUs 3HAHUIL:
"BexTopsl B IpocTpaHcTBe”

88

O6o0maromiee noropenue 11 nmonaruit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUH:
"BexTopsl B mpocTpaHcTBe”

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

89

O6o06uiaromiee noropenue 11 nonaruit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUH:
"O6beM MHOTOrpaHHuKa"

https://m.edsoo.ru/B85S7VDTC

90

Oo6o0maromiee noropenue 11 nmonaruit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUH:
"O6beM MHOTrOrpaHHuka"

https://m.edsoo.ru/AJX4CDP5I

91

O6o0maromiee noropenue 11 nmonaruit u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUs 3HAHUIL:
"ITnomaay moBepXHOCTU U 0OBEMBI
KpYTJIBIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

O6o0maromiee noropenue 11 nmonaruit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3alUsl 3HAHUH:
"[1nomaay MoOBEPXHOCTU U O0BEMBI
KpYyTJibIX Ten"

https://m.edsoo.ru/JG1DJ5S0NK

93

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.eds00.ru/GXZMP89GD

94

Wtorosas koHTpoJsibHas paboTa

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

95

[ToBTOpenue, 0600IIEHNE U

https://m.edsoo.ru/UI26CB4 XL




cHCTeMaTHu3aIus 3HaHuM

96

Uctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/IESALO6B5

97

Uctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX WHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/8ZKNMYF03

98

Uctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edso0.ru/41 X3XKQOG

99

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX WHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

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

100

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX WHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B Pa3BUTUHU
COBPEMEHHBIX WHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pa3BuThs CTEpEOMETPUM KaK
HAYKH U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U

https://m.eds00.ru/X89TQ8776




KOMITIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102







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




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
EI'S 10O MATEMATUKE

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

Yuncna v BEIUUCICHUS

1.1

HaTypanLHHe " OeJIbIC Ynclia. HpI/I3HaKI/I JCIINMOCTH LCIIBIX YHUCEII

Pannonanphpie uncina. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOM, IPOLEHTHI,

1.2 OCCKOHEYHBIC TTEPUOIUUECKHE TpOoOH
13 Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIICHHU. Jencreus c
' apu(pMeTHYECKUMHU KOPHSIMH HAaTypalIbHON CTETIEHH
1.4 Crenenp ¢ nensiM nokazatesnieM. CTeneHb C palOHAIbHBIM I1OKa3aTesieM.
' CBoiicTBa CcTENEHU
L5 CuHyc, KOCMHYC U TaHIE€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuunbie 1 HaTypaibHBIC JTOTapU(DMBI
JleficTBuTenbHbIE 4HCla. ApuMETHUYECKHE OmNepanud C ACHCTBUTEIbLHBIMHU
1.7 yucnamu. [lpuGnuxk€HHble BBIUMCICHHS, MpaBUila OKPYIJICHUS, MPUKUIKA U
OLIEHKA Pe3yJIbTaTa BbIYMCICHHUI
1.8 [TpeoOpa3oBanue BoIpaXKECHUN
1.9 KommiekcHbie uncina
2 VYpaBHEHHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIOHAIEHBIE YPABHEHUS
2.2 HppaunonaiibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapUDMUUECKUE YPABHEHUS
2.5 [enpie 1 IpoOHO-paOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEPAaBEHCTBA
2.7 [TokazaTenbHbIC U JOorapuhMUUECKHE HEPABCHCTBA
2.8 Tpuronomerpuyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OTnpeaeauTenb MaTPUILbI




OyHkuuMu U rpaduku

Oyuknwms, crnocoOsl 3ananus GyHKuU. ['paduk Gynkuuu. BzaumHo oOparHbIe

> ¢bynkun. YétHele u HeuéTHbIe pyHkuuu. [lepuoanueckue GyHKuun
Ob6nacTh ompeneiaeHUs: U MHOXKECTBO 3HadeHHM QyHkuuu. Hynu dyHkuum.
39 [TpoMexXyTKH 3HAKOMOCTOSHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH (DYHKIIUH.
' Maxkcumymbl 1 MUHUMYMBl (yHKIMH. HanOonbliee W HauMeHblee 3HAYCHHE
(GyHKIHMU Ha TPOMEKYTKE
13 Crenennas (yHKIMSA C HaTypaJbHBIM U IENbIM INoKa3aTeneMm. EE cpoiicTBa u
' rpaduk. CBoiicTBa M TpadUK KOPHS 71-0i CTETICHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u jorapudmMudeckas PyHKIIUU, ©X CBOWCTBA U rpaduKu
16 Touku paspeiBa. AcumntoTsl TpadukoB ¢(yaknuii. CoiicTBa (QyHKIMIA,
' HEMpPEPBIBHBIX Ha OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS MTOCIIE0OBATEILHOCTEN
18 Apudmernueckass W reoMeTpudeckas mporpeccud. Dopmyna  CIOXKHBIX
' MIPOLIEHTOB
4 Havana maremaTnueckoro ananusza
4.1 [TpousBoanas pynkiuu. [Ipon3BoiHBIE 2JIEMEHTApHBIX (PYHKITAN
[IpumeneHune NpoU3BOAHON K HCCIEAOBAaHHIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 skcTpeMyMbl. Haxoxknenne HanOoMbIIero U HAaMMEHbIIEro 3HA4eHUs (QYyHKIUU
Ha OTpe3Ke
4.3 IlepBooOpaznas. MuTerpain
5 MHoOkecTBa U JIOTHKA
5.1 MHoecTBO, oniepaliuy HaJl MHOKecTBaMu. Jluarpammel Ditiiepa — Benna
5.2 Jloruka
6 BepostHOCTB 1 cTaTuCcTHKa
6.1 OrmucatesnbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 ['eomeTpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKH




7.4

Tenau IMOBCPXHOCTHU BPpaAlICHHUA

7.5

KOOp,I[I/IHaTBI " BCKTOPbI
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