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INOACHUTEJIBHASA 3AIIMCKA

I'eomerpust siBisieTcss OOHMM M3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro OOIIero
o0pa3oBaHMs, TaK KaKk 00ECIeYMBaeT BO3MOXKHOCTb M3YUYECHUs JUCIHUILIMHAPHON €CTEeCTBEHHO-
HAay4yHOM HANpaBICHHOCTH M NPEIMETOB TIyMaHMTapHOro uukia. Ilockonbky jormdeckoe
MBILUIEHHE, (GOPMHUpPYyEeMOe MpPU U3YyYEHHH OOYYaroIIMXCs, HCIOJIb3YeT MOHATUHHBIE OCHOBBI
TEOpUH, MpPU JOKA3bIBAHWUM U IIOCTPOEHUM LIENOYEK JIOTUYECKUX YTBEPKACHUHW IIpU
ONpEICJIEHUN TIEeOMETPUYECKMX 3aJady, YyMEHHE BbIABUHYTb U JOKa3aTb TUIIOTE3BI,
HEIOCPEACTBEHHO HCIIOJIb3YEMbIE IIPU YCTAHOBJIEHUU €CTECTBEHHO-HAyYHOIO LUKJIA, B
YaCTHOCTH (PU3MUYECKHUX 3a7ay.

Llenb ocBoeHust mporpammbsl ydeOHoro kypca «l'eomerpusi» Ha yriayOnEHHOM ypOBHE —
pa3BUTHE CIOCOOHOCTEH 00yUaIOIMMXCs MPH M3YUYEHUH MAaTEeMaTHUKH, KaK BIUSHHUE MPEIMETHOM
obmnactn «MaremaTtuka U HH(pOpPMaTHKa» depe3 oOecredeHrne BO3MOXKHOCTH HPUOOPETEHHs U
UCTOJIBb30BaHUSI OoJiee TPAAMLMOHHBIX T'€OMETPHUUECKUX 3HAHUH M JEHCTBUHA, KOHKPETHBIX
reOMETPUUECKUX (QUryp, HEOOXOTUMBIX ISl YCHEIIHOro Mpo(ecCHOHANBHOT0 00pa3oBaHMS,
CBSI3aHHOT'O C MCIIOJIb30BaHUEM MAaTEMAaTUKU.

[TpuopuTeTHBIMHU 3a/1a4aMu Kypca 00y4eHHs Ha YyrIIyOJEHHOM YPOBHE, PAaCIIUPSIOMIUMH U
YCUJIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SABISIOTCS:

pacupeHue npeicTaBiIeHuil 0 reorpaguu Kak 4aCTH MUPOBOM KYJIBTYPBI U CLIOCOOCTBYET
OCO3HAHMIO B3aMMOCBSI3U reorpaduu ¢ OTACIbHBIM MUPOM;

CoOpaHusi TpeACTaBICHUH O MPOCTPAHCTBEHHBIX (QUrypax, TaKHMX Kak CIIO0)KHBIC
MaTEMaTUYECKUE MOJEIM, YMEHUE ONMCHIBATh U M3ydaTb Pa3IMUHBIE SBJICHUS, OKpPY)KarollHue
MU, 3HAHHE MIOHITHOI'O YCTPOUCTBA 10 pazaeny «CtepeoMeTpus» Kypca Kypca MaTeMaTUKH;

METOIbI, BJIAJCIOIINE BO3MOXKHBIMU MOHATHUSIMH O IPOCTPAHCTBEHHBIX (UTrypax U uX
NPUHIUINAIbHBIE TPUYUHBI, 3HAHWE BBIBOJOB, (DOpPMYyN M yMEHHE HX NPUMEHSTb, METOJBI,
JIOKa3bIBaIOIINE BHIBOJIBI U HAXOXKACHUE HECTAaHIAPTHBIX METO/I0B PELLEHUS 3aay;

METOJIbl, TIO3BOJISIOLME pPAclO3HAaBaTh YEPTEKU, MOAEIU U, B IEPBYIO OYEPE.D,
MHOTOTPaHHUKHU M UHTEJUIEKTYallbl, KOHCTPYUPOBATh F€OMETPUUECKHE MOJIEIIN;

[IO3BOJIIET TIOHATH BO3MOYKHOCTH aKCHOMAaTHMUYECKOTO IIOCTPOEHHMSI MaTeMaTH4YEeCKHX
TEOpUH, O3BOJISET MOHATh POJIb AKCMOMATUKHU IIPU Pa3IMUHBIX PACCYKICHUSX;

METOJbl BIAJACHUS METOJAaMHU [I0Ka3aTelbCTBA W PELICHMs] AJITOPUTMOB, HABBIKU HX
IIPUMEHEHHUS, IPOBEIEHUE  JOKAa3aTEJIbHBIX  pAcCyKIEHUM B  IIpoLecce  pelIeHus
CTEPEOMETPUYECKUX 33/1a4 U 33/1a4 C MPAKTHUECKUM U3MEHEHHEM, 00ecIieueHne peACTaBICHUs
0 HEOOXOJUMOCTH JIOKa3aTelIbCTBA MNpPU OOOCHOBAaHMM MAaTEMaTHUYECKUX YTBEPXKICHUH U
IIPUMEHEHNE AKCUOMAaTHKH B Pa3JIMYHbIX I€AYKTUBHBIX PACCYKICHUSIX;

pa3BUTHE U COBEPLICHCTBOBAHME WHTEJUICKTYyaJbHBIX W TBOPUYECKUX CHOCOOHOCTEH
o0yyaromuxcs, IO3HABATEIbHOW AKTUBHOCTH, HCCIIEOBATEIIbCKUX YMEHHUH, KPUTUYHOCTHU
MBIIIEHMS], UHTEPECA K N3YYEHHUIO T€OMETPUH;

HaBBIKM (DYHKIIMOHAIBHOM T'PaMOTHOCTH, PEJIEBAHTHONW TEOPHU: HABBIKM pAaCIO3HABATh
NPOSIBJIICHUSI TEOMETPUYECKUX IOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pa3IM4HBIX
YKU3HEHHBIX MPUCIOCOOTICHUAX U MPH M3YYCHUU APYTUX (PU3MYECKHX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEPHOCTEW, MOJCIMPOBAHHE KOHKPETHBIX CHUTYallUH, IOCTPOEHHBIX
MOJEJIEH, TOUHBIN PE3YJIbTAT.

OCHOBHBIMHU COZIEp)KAIUMUCS JMHUAMHM Kypca Kypca «l'eomerpus» B 10-11 kmaccax
aBisttoTes: «[IpsiMble M IJIOCKOCTH B MPOCTpaHCTBe», «MHororpanHuku», «Tema tenedonay,
«BeKkTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «J{BUKEHUS B IPOCTPAHCTBE.

CohopmynupoBannoe Bo ®PI'OC COO TtpeOoBaHHE «YMETh ONEPUPOBATH MOHATUIMUN,
peNeBaHTHBIMU TOKa3aTeNIIMU Ha yriyOsieHHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCUTCA
KO BCEMY COJEp)KaTeJIbHOMY JIMHEHHOMY Yy4eOHOMY KypCy, a METOJbl JIOTUYECKHX YMEHHM
M3BJICKAIOTCSI HE TOJIBKO MO COZAEP KATENbHBIM JIMHUAM, HO M 0 rojam obydenus. Conepkanue
o0pa3oBaHMs, OXBAaTHIBAIOIIEE INpPEAMETHBbIC pe3ynbTaTbl ocBoeHus DexepanbHOl padoueit



[IPOTpaMMBbl, paclpeAesIeHHON Mo rogamMm o0y4YeHHs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI
KO BCEM OCHOBHBIM, IPUHIUIHAIBHBIM BOIIPOCaM 00y4eHHUsI 00palaiuch 4acTo. ITO NO3BOJISET
OpPraHu30BaTh BIAJCHUE TE€OMETPHUUECKUMH TOHSATHSAMU W HABbIKAMHM IIOCTEIIEHHO U
[OCTIeIOBATEIbHO, C COONIONEHHEM IPHUHLMUIIOB IPEEMCTBEHHOCTH, HOBBIX 3HAHHH,
BKJIIOYCHHBIX B OCHOBHYIO CHCTEMY TI'€OMETPUYECKHX NPEJCTABICHHBIX OOYyYaromuXcs,
paciIpeHus U paclIupeHus ee, 00pasys NpOUYHbIe MHOXKECTBEHHBIE CBSI3U.

[lepexon K U3Y4YEHHUIO T€OMETPHUU Ha yriayOsieHHoM ypoBHe Ilo3Bosser:

co3math ycioBus ans  auddepeHnManuu  00y4deHHs, MOCTPOUTb  CTaHAApPTHHIC
oOpa3zoBaTeNnbHbIE MPOTrPaMMBbl, 00ECHEUUTHh YITyOJIEHHOE H3yueHHE I'€OMETPUH KaK OCHOBY
Kypca npeaMera «MaremaTukay;

MOJrOTOBKA O0YyYaromuXxcs K MPOAODKEHHIO M3YyYeHHUs MAaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeit  mpodeccun,  oOecneduBamImeld  NPEEeMCTBEHHOCTh  MEXAYy  OO0mMM U

COJAEP)XAHUE OBYUEHUA

10 KJZTIACC

IIpsiMble ¥ MJIOCKOCTHU B MPOCTPAHCTBE

OcHOBHbIEe  TOHATUSI ~ CTepeoMeTpuu. Touka, mOpsaMasi, IJIOCKOCTb,
npocTpaHcTBO. [loHATHE 00 aKCMOMaTHYeCKOM TIOCTPOEHHH CTepeOMeTpHH:
AKCUOMBI CTEPEOMETPUU U CJIe[ICTBUS U3 HUX.

B3avMHOe pacrnosiokeHWe MpsIMbIX B MPOCTPaHCTBE: MepeceKaroluecs,
rnapasuiejibHble W CKpelluBaroliyvecsi mnpsimble. [IpU3HaKu CKpeLyBarOL[UXCs
npsiMbix. [TapaniesibHOCTh TIPSIMBIX M TJIOCKOCTEW B NMPOCTPAHCTBE: Tapaslie/ibHble
NpsiMble B MPOCTPaHCTBe, Napa//Ie/IbHOCTb TPEX MPSIMbIX, Mapasijie/lbHOCTh MPSIMOU
¥ TUIocKoCTH. [lapasienbHoe W IeHTpaJbHOe TIPOeKTHPOBaHWe, W300pakeHUe
¢uryp. OcHOBHbIe CBOMNCTBa Tapa/ljie/lbHOTO TPOeKTHpOoBaHUs. M300paxkeHue
¢uryp B mapajie/ibHOM MPOEKIUU. YTJbl C COHANpaB/JeHHbIMU CTOPOHAMHU, YIOJI
MeXJly MpsSMbIMM B TIPOCTPaHCTBe. [lapanie/lbHOCTb TIJIOCKOCTEM: Tapasie/ibHbie
TJIOCKOCTH, CBOMCTBa rapa’iie/ibHbIX MJIOCKOCTEMN. [TpocTenimme
MPOCTPAHCTBEHHbIEe (PUTYypbl HAa T[UIOCKOCTU: TeTpas/p, Mapaslieenumnes,
TOCTPOeHUEe CeUeHUM.

[TeprieHIUKY/ISIPHOCTb MPSIMOM Y TJIOCKOCTU: TepPNeH/UKYJ/IIpHbIe MpsMble B
MPOCTPAHCTBe, TMpsSIMble Mapa/yie/ibHble U TepreHJUKY/IsipHble K TJIOCKOCTH,
MpU3HAK MEePHeHAUKY/ISPHOCTA TMPSAMOU U IUIOCKOCTH, TeopeMa O TIpsSIMOU
TepreH/IUKYJIIPHOU MJIOCKOCTH. OpToroHanasHOe MPOEKTUPOBAHMUE.
[TeprieHUKY/ISIp Y HaK/JIOHHBIE: PACCTOSIHAE OT TOYKHU IO TIJIOCKOCTH, PACCTOSTHHE
OT M[psAMOM [0  IUIOCKOCTH, TIpOeKUUs  (Urypbl Ha  TIJIOCKOCT.
[TeprieHUKY/ISIPHOCTb  TJIOCKOCTEM: TpU3HAaK TMEepHeHJUKYJSIPHOCTA  [IBYX
riockocter. Teopema 0 TpéX reprieHIUKYy/isipax.

Y1l B MpOCTPaHCTBE: Yroa MeXy MNPSIMOM U TIJIOCKOCTBIO, [IBYTDaHHBIN
yroJl, TMHEeHWHbIA YroJ ABYTPAHHOrO yrja. TpéxrpaHHbIM U MHOTOTPaHHbIE YTJIbI.
CBoiicTBa TIIJIOCKUX YIJIOB MHOrorpaHHoro yrja. CBOWCTBa TIUIOCKUX U
JIBYTDaHHBIX YTJIOB TPEXTPAaHHOrO yrja. TeopeMbl KOCMHYCOB U CHHYCOB [Jis
TPEXTPAHHOIO yIJIa.



MHororpaHHUKH

Bubl MHOrorpaHHUKOB, pa3BépTka MHoOrorpa”HHuka. [Ipusma: n-yrosibHas
Tpu3Ma, TIpsiMasi 1 HaK/IOHHAsi TIPHU3Mbl, 00KOBasi 1 TIOJTHasi IOBEPXHOCTb TTPU3MBI.
[Tapannenenunesn, mNpsSMOYTO/MbHBIA  Mapasvlefienire]] W ero  CBOMCTBA.
Kparuaiiiive TmyTM Ha TOBEPXHOCTM MHOrOrpaHHuKa. Teopema Oiepa.
[TpoctpancTBeHHasi TeopeMa Iludaropa. Ilupamupa: n-yronbHas mMpamMuU/[a,
TpaBWIbHAsA W yceuéHHas mnupamMuzbl. CBolicTBa pébep M OOKOBBIX TI'paHeil
NpaBWIbHOW mupamu/bl. [IpaBU/ibHble MHOTOTDAHHUKU: TIpaBW/IbHasl Tpu3Ma U
rpaBWIbHasi TMUWpaMW/a, MpaBU/bHAas TpPeyrojibHasi MUpaMUJa W TIPaBUJIbHbBIN
TeTpa’ap, Kyb. IlpesacraBieHWie O TIPaBWIBHBIX MHOTOTPAaHHHMKAX: OKTas3/p,
[I0feKasp U UKocasp.

BblunicieHre 371eMEHTOB MHOTOTDAHHUKOB: péOpa, JAWaroHaid, yIJIbL.
[Tnomaas OOKOBOM TMOBEPXHOCTH U TIOJHOM TIOBEPXHOCTU TIPSIMOM TIPU3MBEI,
/IOl OCHOBAHWM, TeopeMa O OOKOBOW TTOBEPXHOCTH TIPIMOU ITPU3MBL.
[Tnoujazb OOKOBOM TMOBEPXHOCTU U TOBEPXHOCTU TIPABUIBLHOW THPaMU/bI,
TeopeMa O IUIOLa/IU YCeYEHHOU MUpaMU/ibI.

CumMmeTpusi B TIPOCTPAHCTBe. OJIeMEeHTbl CUMMETPUM  ITPaBUJIbHBIX
MHOTOrpaHHUKOB. CHUMMeTpUs B I[IPaBUIbHOM MHOI'OTPAaHHUKE: CUMMeTpUs
napasuiesienumneia, CAMMETPUSI TPaBWIbHBIX MPU3M, CUMMETpHS TPaBUJIbHOU
MUPaMU/BbI.

BekTOopbI ¥ KOOPAUHATEI B IPOCTPAaHCTBE

[ToHsiTHSI: BEKTOp B TIPOCTPAHCTBE, HYJI€BOM BEKTOpP, [JIMHA HEHYJIeBOTO
BEKTOpa, BEKTOpbl KOJI/IMHeapHble, COHAIpaB/ieHHble U [POTHUBOIIOJIOXKHO
HarpaBJ/ieHHble BeKTOpbI. PaBeHCTBO BeKTOPOB. [lelCTBUSI C BEKTOPAMU: CJIOXKEHHe
Y BbIUWTAHUE BEKTOPOB, CyMMa HeCKOJIbKWX BEKTOPOB, YMHO)XXeHHe BeKTOpa Ha
yncno. CBOMCTBA CI0’KeHUsT BeKTOPOB. CBOWCTBAa YMHOXXEHUsI BEKTOpPa Ha YMCJIO.
[ToHsaTre KoMIUIaHApHBbIe BeKTOpbI. [IpH3HaK KOMILJIAaHADHOCTU TPEX BEKTOPOB.
IIpaBuno mapannenenunefa. Teopema O Ppas/oKeHUUM BeKTopa II0 TPéM
HeKOMIL/IaHapHbIM ~ BekTopaM. [IpsgaMmoyrosibHag  cuctema  KOOpAWHAT B
rpoctpaHcTBe. KoopauHatel BekTOpa. CBfI3b MeXKAy KOOpAMHATaMH BeKTOpa U
KOOpJUHATaMU TOYeK. YTos Mexny Bekropamu. CKanasgpHOe IIpoU3BefieHue
BEKTOPOB.

11 KITACC

Tesia BpalueHus

[ToHATUS: LWIMHAPUYECKas TOBEPXHOCTb, KOHMYECKas IMOBEPXHOCTb,
cepuueckass TOBEpXHOCTb, OOpasyoique ToBepxHOcTel. Tena BpallleHus:
L[WIMHAD, KOHYC, yCeuéHHbIA KOHYC, cdepa, map. B3aumHoe pacro/iokeHHe
cepbl M TIJIOCKOCTH, KacaTelbHasi TUIOCKOCTb K cdepe. V3o0pakeHue Ten
Bpall[eHHWsT Ha TUIOCKOCTH. Pa3BépTKa IjuinHApa U KoHyca. CummeTpusi chepsl u
miapa.

O6béM. OcHoBHble cBoiicTBa 00BEéMOB Ten. Teopema 06 o00BEME
NPSIMOYTO/IBHOTO Tapasuiesienumnena u ciaeqcTBus u3 Heé. OOBEM mpsiMOM U
HAK/IOHHOUW TIPU3MBbI, LIWIMH/PA, TUpaMUbl U KoHyca. OObEM I11apa M 11apOBOTO
CerMeHra.



KomOuHaliy Tey BpallleHWss ¥ MHOTOTPaHHUWKOB. [Ipu3Ma, BIMCaHHas B
LUWIVH/D, OMNWCaHHasg OKOJI0O UWauHApa. IlepeceueHve cdepsl U Mmapa C
TJIOCKOCThI0. Kacanuwe miapa v cdepsl MI0CKOCTbIO. TTOHSITME MHOrOrpaHHUKa,
OMMCAaHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOM B MHOTOTDAHHUK WIU TeJO
Bpall[eHHs].

[Tnoiaab MOBEPXHOCTH LWIMH/APA, KOHYCA, ToWaAb chepbl U e€ yacTewu.
[Togobue B mpocTpaHcTBe. OTHOLIEHHWE O0OBEMOB, TUIONMIAJEH TTOBEpXHOCTeM
noo6HbIX ¢uryp. Ilpeobpa3oBanue mo06us, romoTeTHs. PelieHue 3azau Ha
TJIOCKOCTH C MCIIO/Ib30BaHHWEM CTEPeOMeTPUUECKHUX METOZOB.

[TocTpoeHue ceueHU MHOTOTPAaHHUKOB Y TeJ BpallleHWs: CeUeHus LWIUH/pa
(mapanielbHO W MOEepHeHAUKY/ISPHO OCH), CeuyeHusi KOHyca (Tapasuie/ibHble
OCHOBAHHUIO U MPOXOJSIre Yepe3 BepIIUHY), CeUeHus 11apa, MeTO/bl TIOCTPOEHUSs
CeUYeHUHW: MeTOJ, CJie[J0B, METO/, BHYTPEHHEro NpOeKTUPOBaHHUs, MeTO/, IepeHoca
CeKyllel MJIOCKOCTH.

BekTopbl U KOOPAUHATHI B NPOCTPAHCTBE

Bektopel B mipocTpaHcTBe. Omepanuu Haj BeKTopaMd. BekTopHoe
yMHOXeHHe BeKTOpoB. (CBOWCTBa BEKTOPHOTO YMHOXeHUs. [IpsiMmoyronbHas
cUCTeMa KOOpAUWHAT B NpocTpaHcTBe. KooparHaTel BekTopa. Pa3ioxeHre BeKTopa
o 0Oa3ucy. KoopAuHaTHO-BEKTOPHBIA MeTOJ, TIPH peIlleHUHd TeOMeTPHUUYeCKUX
3a/1au.

JIBMOKeHUs B IPOCTPAHCTBe

[Bwxenus: rpoctpadcTBa. OTobpakeHus1. [IBV)KeHUSI U paBeHCTBO (UTyp.
OOmme cBOKMCTBA /IBWKEHWH. Buabl [IBWKeHUH: Tapa/jiefbHbIA I€PeHoC,
LleHTpa/ibHasi CUMMETpHS, 3epKajbHasi CHMMETpPUsl, MOBOPOT BOKPYT TMPSIMOW.
ITpeobpa3oBanus mogo6us. [Tpsimas u cdhepa Diinepa.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBIM YPOBEHB) HA YPOBHE CPE/THET' O
OBIIEI'O OBPA30OBAHUSA

JIMHHOCTHBIE PE3YJ/IbTATDBI

1) rpaJjaHCcKoe BOCIMTaHHUe:

cchOopMHPOBAHHOCTh TPAXKIAaHCKOH TO3UI[MH 00y4JaroIerocss Kak akTUBHOT'O U
OTBETCTBEHHOTO  YjeHa  POCCHMCKOro  o0imiecTBa,  TIpeJCTaBleHUEe O
MaTeMaTUYeCKUX OCHOBaxX (PYHKI[MOHUPOBAHUSI Pa3/IMUHBIX CTPYKTYP, SIBJIEHUH,
TIpoLeAlyp TpakAaHckoro obiectBa (BbIOOpPHI, OMPOCHI W JPYroe), yMeHHe
B3aUMO/IEICTBOBaTh C COLIMA/IbHBIMA WHCTUTYTAMM B COOTBETCTBUU C UX
GyHKUIMSIMY U Ha3HAUeHUeM;

2) maTpuoTHUYeCKOe BOCITUTAHHUe:

c(hOpMUPOBAHHOCTb POCCUMCKOW T'DPa)K/IJaHCKOU WJI@EHTUUYHOCTU, yBaXKeHUs K
MPOLIJIOMY M HacCTOSILL[EMY POCCUMCKOW MaTeMaTHKH, LIEHHOCTHOEe OTHOILIEeHHWe K
JOCTW)KEHUSIM POCCUMCKHX MaTeMaTUKOB M POCCUMCKON MaTeMaTUueCKOU IIKOJIbI,
WCTIO/Ib30BaHWe 3TUX [IOCTW)KeHWM B [APYIMX HayKaX, TeXHOJOorusix, cdepax
9KOHOMMUKUY;

3) AyXOBHO-HpPaBCTBEHHOE BOCIIMTAHUE:



0CO3HaHMWe JYXOBHBIX 1IeHHOCTel pOCCUICKOro Hapofa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHHS, 3TUUECKOTO T0Be/IeHHs, CBSI3aHHOI'0 C MPAKTUUeCKHUM
rpUMeHeHreM [IOCTH)KeHUN HayKu U JesiTelbHOCTbI0 YUu€HOT0, OCO3HaHWe
JIMYHOTO BKJ/Ia/la B TIOCTPOEHKE YCTOMUMBOTO OYYII[EeTo;

4) 3cTeTHYeCcKOe BOCIIUTaHUe:

3CTeTUUeCKoe OTHOIIIeHWe K MUDY, BKJ/IOuUas 3CTETUKYy MaTeMaThUueCcKuX
3aKOHOMepHOCTel, 00BeKTOB, 3ajjau, pelleHnul, PacCy>K/[eHHH, BOCIIPUUMUUBOCTh
K MaTeMaTUueCKUM acrieKTaM pa3/InuHbIX BUJIOB UCKYCCTBa;

5) ¢pu3nyeckoe BoCIIMTaHHE:

chOpMUPOBAHHOCThL yMEeHHUsI TPUMeHSTh MaTeMaThuyeCKhe 3HaHUS B
WHTepecax 37I0pPOBOT0o U 6e3011acHOro ob6pasa >KM3HU, OTBETCTBEHHOE OTHOIIIeHHE K
CBOEMY 3/0pPOBbIO (370pOBOE MHMTaHHWE, COA/JaHCHPOBAHHBIM PEXKUM 3aHATHH U
OT/IbIXa, pery/sipHasi (hr3uueckasi akTUBHOCTh), (PU3nuecKoe COBepIlIeHCTBOBaHUE
TIPH 3aHATHSAX CTIOPTUBHO-03/]0POBUTENBHOM esiTeTbHOCThIO;

6) Tpy/10BOe BoCIMTaHUeE:

TOTOBHOCTh K TPYAY, OCO3HaHWe I1|eHHOCTU TpYyAoao0usi, HUHTepeCc K
pasuuHbIM  cepam  TpodeCcCHOHATBLHON  JleATe/IbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W e€ TPUIOKeHUSIMH, YMeHHe COBepIlaTh OCO3HAaHHBIM BBLIOOD
Oyayiiei mipodecCMd U peanu30BbIBATL COOCTBEHHBbIE >KU3HEHHbIE ILJIaHbl,
TOTOBHOCTb U CIIOCOOHOCT K  MareMaTH4ecKoMy  0Opa3oBaHUIO U
caM000pa30BaHMI0 Ha IIPOTSDKEHMM BCeH >KU3HH, TOTOBHOCTh K aAKTUBHOMY
yUaCTHIO B pellleHHH TIPaKTUYeCKUX 3a/lau MaTeMaTHUeCKOU HarpaB/IeHHOCTH;

7) 3K0/I0rUYecKoe BOCIIUTaHHe:

chOPMUPOBAHHOCTb  JKOJIOTMYECKOW  KYy/JbTypbl, TIOHUMaHUe BUSHUSA
COLIMA/IbHO-9KOHOMMUECKHUX TIPOLIECCOB Ha COCTOsSIHWE TIPUPOAHON U COljuaibHOM
cpeJibl, 0OCOo3HaHMe T/100abHOr0 XapakTepa 3KOJI0rMueCcKUX Mpo0sieM, OpreHTarlus
Ha TpUMEHeHHe MaTeMaTHMUeCKUX 3HaHWM [ pelleHus 3ajay B 00/acTu
OKpy)Karollleii cpefibl, TJIaHUPOBaHUE TIOCTYNMKOB W OL[EHKM WX BO3MOXXHBIX
TIOC/Ie/ICTBUM [I/Is1 OKpY»Katolleld Cpe/ibl;

8) neHHOCTH HAyYHOT0 MO3HAHUA:

c(hOpMUPOBAHHOCTL MUPOBO33pDEeHUSl, COOTBETCTBYIOI[EO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKu W  OOIeCTBEHHOM  TIPAaKTHKH, ITOHWUMAaHUe
MaTeMaTU4YeCKOl HayKu Kak cdepbl ueloBedYeCcKOWl esiTe/IbHOCTH, 3TalloB eé
Pa3BUTHSA M 3HAUMMOCTU IS Pa3BUTUS LIMBU/IM3AlIMM, OBJaZleHHEe S3bIKOM
MaTeMaTUKU M MaTeMaTh4yeCcKOod KYJbTypOW KaK CpeJCTBOM TO3HaHUSI MMUPa,
TOTOBHOCTh OCYIIIECTB/IATb TIPOEKTHYH0 U UCC/Ie/OBaTeNbCKYO JesiTelbHOCTh
WHJWBU/ya/IbHO U B TPyTIIIe.

METAIIPEJMETHBIE PE3YJ/IbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCA/IbHbIE yUueOHbIe /eHCTBUS
Bba3oBblie jioruueckKue eNiCTBUSA:

BBISIB/ISITh M XapaKTepPU30BaTh CYI[eCTBEHHbIE MPU3HAKM MaTeMaTU4eCKHUX
00BEKTOB, TIOHATHM, OTHOIIEHWM MeXIy TIOHATUAMU, (POPMYIHUPOBAThH



oripejiesieHUsi MIOHATUM, YCTaHAB/IUBaTh CYI[eCTBEHHbIN MPU3HAK KlaccuduKaluy,
OCHOBaHMS /1/1s1 0000IIIeHNsI ¥ CpaBHEeHMsI, KpUTEPUH TTPOBOJUMOI0 aHA/TH3a;

BOCTIpUHUMATh,  (OpPMy/MpoOBaTh W MpeoOpa3oBBIBAaTL  CYKAEHUS:
yTBep/UTe/bHbIe U OTpULlaTe/IbHbIe, eIMHUUHbIe, UaCTHbIE U 00I1I1e, YCIOBHbIE;

BBISIB/ISITh MaTeMaTHUeCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHBOPEUHs
B (hakTax, AAHHBIX, HAOMIO/IEHUAX W YTBEP)XKAEHHUSX, TpeJjiaraTh KPUTEPUH IS
BbISIB/IEHUS] 3aKOHOMEPHOCTel 1 TTIPOTUBOPEUU;

JenaTb BbIBOAbI C WCIIONb30BaHUEM 3aKOHOB JIOTUKU, [AeJAYKTUBHBIX U
VH/JYKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/IF0UeHU 10 aHa/IoT1y;

TIPOBO/IUTh CaMOCTOSITE/ILHO /l0Ka3aTe/lbCTBa MaTeMaTUUeCKUX yTBeP K/ eHU!
(MpsiMbie ¥ OT MPOTUBHOT'0), BLICTPAUBATh apr'yMeHTallUt0, TIPUBO/IUTh TIPUMEpPHI U
KOHTPIpUMepbl, 000CHOBBIBaTh COOCTBEHHBIE CYK/I€HUS Y BBIBO/IbI;

BbIOMpaTh Crocob pelleHWss yueOHOW 3aauM  (CpaBHMBATh HECKOJIBKO
BapUAHTOB  peIlleHus, BbIOWpaTh Haubosiee  TOAXOAAIIUN C  YUETOM
CaMOCTOSITe/TbHO BblJie/IeHHBIX KPUTEPHEB).

Bba3oBble ucc/ieioBaTe/IbCKHe IefCTBUS:

WCIIO/Ib30BaTh BOMPOCHI KaK MCC/e/0BaTeTbCKUM WHCTPYMEHT T103HaHUS,
dbopMynMpoBaTh  BOMpOCH,,  (DUKCHUpYIOIWe  TpPOTHBOpeune,  mpobiemy,
yCTaHaB/MBaTh MCKOMOe UM JaHHOe, (hOpMHpPOBaThb TUIIOTe3y, apryMeHTUpPOBaThb
CBOIO MO3ULIUI0, MHEHUE;

TPOBOIUTh CAMOCTOSITENIbHO CIVIAHUPOBAHHBIM 3KCTIEPUMEHT, MCCIeZjloOBaHHe
10 YCTAHOBJ/IEHHWIO 0COOEHHOCTeM MaTeMaTHUUeCKOTro 00beKTa, siBJIeHuUs, MPoIiecca,
BBISIBJIEHUIO 3aBUCUMOCTe MeXXTy 00beKTaMH, SIBJIEHUSIMH, TTPOLieCcCaMu;

CaMOCTOSITe/IbHO (OopMY/TUpOBaTh 0000I[eHHsT YW BBIBOJBLI 0 pe3y/bTaTaM
TIpOBeJEHHOTO  HAOMIOZIeHNs],  WCC/AeIOBaHUs, OIeHWBAaTh  JIOCTOBEPHOCTH
TI0/TyUeHHBIX Pe3y/IbTaTOB, BEIBOJIOB M 0000IIIeHN ;

TPOTHO3UPOBATh BO3MO)KHOE pa3BUTHE TIpollecca, a TakKXKe BbIJBUraTh
TIPE/INIO/I0’KEeHNSI O er0 PAa3BUTUU B HOBBIX YC/IOBUSIX.

Pa6oTa c uHdopmarmeii:

BLISIBJIATh JIe(ULIMTHEI MHGOPMAIMH, JaHHBIX, HEOOXOJUMBIX [/Is1 OTBETA Ha
BOIIPOC U /IS pellieHus 3aauH;

BbIOMpATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3/IMUHBIX TUIIOB, aHA/IM3UPOBATh,
CHUCTEeMaTU3UpOBaTh W MHTEPIPEeTHUPOBaTh HWHGOPMAI[MIO pa3/IMuHbIX BHUAOB U
dhopM npepcTaB/ieHUs;

CTPYKTYpUPOBaTh WHGMOpMaIlUio, TpeJCTaB/saTh €6 B pa3MuuHbix (opmax,
W/ITFOCTPHUPOBATh rpacdruecKu;

OLIeHUBATh Ha/[E>KHOCTD vH(popMaru 1o CaMOCTOSITE/TLHO
chopMyTMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHUBEPCA/IbHbIE Yue0HbIe 1eHCTBUS

Oouenmne:

BOCIIPUHUMATh U (hOPMY/IMPOBATh CY)KAEHHSI B COOTBETCTBHU C YCJIOBUSIMU U
1[eJIIMU  OOLI[eHMs], SICHO, TOUHO, TPAMOTHO BbIpa)KaTb CBOK) TOUKY 3pD€HHsS B
YCTHBIX M TMHCbMEHHBIX TEKCTaX, /laBaTh MOSICHEHMs IO XO/y peIleHUs 3a/auM,
KOMMEHTHPOBATh MO/yUeHHbIH pe3y/ibTaT;



B Xo/le 00Cy)K/IeHus 3a/laBaTh BOIIPOCHI TI0 CYIIECTBY OOCY»K/aeMOMW TeMbl,
npo0siemMbl, pelllaeMON 3ajlauM, BbICKa3biBaTh W/IeW, HalleJieHHble Ha TIOMCK
pelleHusi, COMOCTaB/ATh CBOM CYXAEHUSI C CYXXAEHUSIMU [APYIUX YUYaCTHUKOB
Jvasiora, 0OHapy)KWBaTh pa3/jMure U CXOJCTBO TMO3WLIMM, B KOPpPeKTHOW (opme
(opMy/IMpOBaTh pa3HOIJ/IaCHsl, CBOU BO3paKeHUsI;

Mpe/iCTaB/IATh pe3y/bTaThl PellleHusl 3a/jlauu, SKCIeprMeHTa, UCC/ie/loBaHus,
TIPOEKTa, CaMOCTOSITe/TbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C YUETOM 3ajau
Tipe3eHTalu U 0COO0eHHOCTel ay[TUTOPUH.

Pery/saTHBHBIE YHUBEpPCA/IbHbIE yUeOHbIe AefiCTBHS

Camoopranusanus:

COCTaBJISATh IJIaH, aITOPUTM PeIIeHUs 3a/lJauM, BeIOMpaTh CIIOCOO pelleHus ¢
YUETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MO>KHOCTEM, apr'yMeHTHPOBATh
Y KOPPEKTUPOBATh BApDUAHTHI PeIllleHnl C yUYETOM HOBOU UH(OPMaLIUU.

CaMOKOHTPO/Ib, SMOIMOHA/TbHBIA UHTE/I/IeKT:

B/Ia/leTh  HaBbIKaMW  T[I03HABaTe/JbHOM  pedyieKCMM  KaK  OCO3HaHMs
COBepIIaeMbIX JeMCTBUM U MbICJIUTEbHBIX MPOLECCOB, UX pe3yJ/bTaToB, BlaJeTh
criocobamMy CamMOIIPOBEPKH, CAaMOKOHTPOJIST TIpollecca W pe3yJibTaTa pelleHus
MaTeMaTU4eCcKou 3a/1auy;

npeJiBU/IeTb TPYJHOCTH, KOTOpPble MOTYT BO3HUKHYTh TPU peLIeHUU 3ajlaui,
BHOCUTb KOPPEKTHBEI B [IeAT€JIbHOCTh HA OCHOBE HOBBIX OOCTOSITE/IbCTB, JJAHHBIX,
Hali/leHHbIX OIIUOOK, BbISIBJIEHHBIX TPY/IHOCTEM;

OlLleHUBaTh COOTBETCTBHME pe3yJbTaTta LieJid U YCA0BUSIM, OObSICHITH TTPUUMHBI
NOCTVKEHUS] WA HeJOCTIKEHUsS] Pe3y/IbTaToOB [IesTeTbHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OLIEHKY TIPUOOPETEHHOMY OITBITY.

CoBMecTHas AeATe/IbHOCTD:

MOHMMAaTh M HWCIO/Ib30BaTh MpeUMYlLlecTBa KOMaHAHOU W WHAWBUAYATbHOU
paboThl TpH pelleHUH y4ueOHBIX 3afiau, IPUHUMATh 1le/lb COBMECTHOMU
J1esITeJTIbHOCTH, TIJIAaHUPOBAaTh OPraHW3allii0 COBMECTHOM pabOThI, pacIpezensTh
BUABI paboT, [OroBapuBaTbCs, OOCYKZATb TIPOI[eCC W pe3ysbTaT paboThl,
00600111aTh MHEHMSI HECKOJILKUX JIFOIeH;

yuacTBOBaTh B TPYMIIOBLIX (hopmax paboThl (0OCyKaeHus, 0OMeH MHEHUH,
«MO3TOBbIeé INTYPMbl» W WHBIE), BBIMNOAHATH CBOKO UacTh pabOTBl W
KOODJAWHUPOBaTh CBOW JEWCTBUSI C [PYTMMHM UleHaMH KOMaH/Ibl, OLIeHUBAaTb
KaueCTBO CBOETO BKJ/ajja B OOLUI TIPOAYKT MO KpUTEpUsiM, CHOPMYTMPOBaHHBIM
y4aCTHUKAMU B3aUMO/]eHCTBUSI.

INNPEAMETHBIE PE3YJ/IBTATDBI

K koH1y 10 k/1acca o0yuaromuicsi HAyIuTCs:
o CBOOOJHO OMEpUPOBaTH OCHOBHBIMU TIOHSATUSIMM CTePEOMEeTPUU TIpU
pellleHnH 3a/iau ¥ NIPOBeleHNH MaTeMaTUUeCKUX PacCy K eHu;
o TPUMEHATb aKCMOMBI CTEPeOMeTpUU M CJIe[ICTBUS U3 HUX IPU pelLleHUr
reoMeTpUYeCKHX 3a/ay;



e KjJaccu(@uIMpOBaTh B3aMMHOE pacCroJio)KeHHe MNPSIMbIX B TMPOCTPAHCTBE,
TJIOCKOCTelH B MPOCTPAHCTBE, TIPSIMBIX U MJIOCKOCTeM B IPOCTPAHCTBE;

o CBOOOZHO OMEpUpOBATb  TOHSATHSIMH, CBSI3AHHBIMH C  yI7IaMA B
MPOCTPAHCTBE: MEXX/y TMPSIMbIMKU B TMPOCTPAHCTBE, MEXAY TIpSIMOM U
TJIOCKOCTBIO;

e CBOOO/IHO OTIEPUPOBATH TTOHATHSIMU, CBSI3aHHBIMU C MHOIOTPaHHUKAMU;

e CBOOOJHO Ppacrmo3HaBaTh OCHOBHbIE BH/BI MHOTOI'PDAaHHUKOB (TIpH3Ma,
TTUpaMU/ia, MPSIMOYTOJILHBIN TTapasiiesienuriesi, Ky0);

e K/JIaCCU(HUIMPOBaTh  MHOIOTPAHHUKM,  BbIOMpas  OCHOBAHUS IS
K/1accu(uKaluy;

e CBOOOZHO  ONEpPUpPOBaTh  IOHATUSMM, CBSI3AHHBIMM C  CEUYEeHHUEM
MHOTOIPaHHUKOB MJ/I0CKOCTHIO;

e BBIMOJIHATE napasiieibHoe, L[eHTPa/IbHOe u OpPTOrOHa/IbHOE
IIPOEKTHPOBaHUe (UTYP Ha IJIOCKOCTh, BHITIOJHATL U300paykeHusT PUryp Ha
TIJIOCKOCTH;

e CTPOUTb CEUeHUs] MHOTOTDAaHHUKOB PAa3/lWYHbIMU MeTOJaMH, BbITIOTHATh
(BBIHOCHBIE) TUIOCKHE UepTeXW U3 PUCYHKOB TPOCTBIX OOBEMHBIX (GUTYP:
BUJI, CBePXY, COOKY, CHU3Y;

¢ BBIUMCJ/IATH IJIOL[A/I TTIOBEPXHOCTEN MHOTOIPaHHUKOB (TIpU3Ma, MpamMu/a),
reoMeTpUYeCKUX TeJl C IpUMeHeHreM (hopmy.J;

o CBOOOJHO OTEpUpOBaTh TMOHATUSIMU: CUMMETPHsi B IPOCTPAHCTBE, LIEHTD,
OCh U IJIOCKOCTb CUMMETPHH, LIEHTP, OCh U IJIOCKOCTb CUMMETPUHU (PUTYDBI;

o CBOOOJHO OIEpPUPOBATh TOHATUSIMU, COOTBETCTBYIOLIUMM BeKTOpaM U
KOOp/IMHaTaM B [TPOCTPaHCTBE;

o BBITIO/IHATH IUCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha [I0Ka3aTeJbCTBO MaTeMaTUUeCKUX OTHOLUeHWW U
HaxoJKJeHue reOMeTpUUeCKUX Be/TMUYUH, TIPUMEHSISI U3BeCTHbIe METO/IbI [TPU
pelleHr MaTeMaTHYeCKWX 3a7lad TIOBBILIEHHOTO W BBICOKOTO YPOBHS
CJI0XKHOCTH;

o TMpPUMEHATH TIPOCTeMIIMe T[pPOrpaMMHbIEe CpeACTBA U 3JIEKTPOHHO-
KOMMYHUMKALJMOHHbIE CUCTEMBI ITPY PellleHUH CTepeoMeTpUUeCKUX 3a/1ay;

e WU3BJEKaTb, TMpeoOpa30BbIBATb W WHTEPIHPETHPOBATh HWH(POPMALMIO O
MPOCTPAaHCTBEHHBIX TeOMeTPUYeCKUX (uUrypax, TMpeJCTaBAeHHYI0 Ha
yepTekax U pUCyHKaXx;

e TIPUMEHATb TIO/IyueHHble 3HAHUSI Ha TMpaKTUKe: CpaBHUBATb U
aHa/IM3UPOBaTh peasibHble CUTyallid, NPUMEHSATh W3yUYeHHble TIOHSATUS B
rpoLiecce  IOMCKA  pelleHus] MaTeMaThyeCcKu  C(OpMYyIMPOBaHHOMN
npo6sieMbl, MOJe/IMPOBaTh peasibHble CUTyalluM Ha s3blke TeOoMeTpuH,
VICCIeloBaTh TIOCTPOEHHbIe MOJZe/NU C MCIO0JIb30BaHUEM TeOMeTpUYeCKUX
TIOHATUM U TeopeM, amrapaTa aireOpbl, pelllaTb TNpaKTHYeCcKWe 3aauM,
CBsI3aHHbIE C HAXO0XK/|eHHeM reOMeTpUYeCKUX BeJIMUYMH;

e WMeTb TpeJCTaB/ieHUsi 00 OCHOBHBIX 3Tarlax pa3BUTHs TeOMEeTPUU Kak
COCTaBHOM YaCTH (PyH/IaMeHTa Pa3BUTHSI TEXHOIOTHM.

K koHn1y 11 kiacca o0yuaromuiicsi HayIuTCs:



CBOOOJHO OMNEpUpPOBATh TOHSTHSIMH, CBSI3aHHBIMU C I[UIHHAPUUYECKOH,
KOHUYECKOH U Chepruueckod ITOBEPXHOCTSAMM, OOBSICHSITh CIIOCOOBI
MOy YeHus;

OrepypoBaTh TOHSTUSIMH, CBSI3aHHBIMM C Te/laMH BpallleHus: LWIUHAPOM,
KOHYCOM, c(epoy U 1apom;

pacIio3HaBaTh Teja BpaileHus (LIWIUH/ADP, KOHYC, cdepa U 11ap) ¥ 0ObSICHITh
CTI0COObI TIOTyUeHHs TeJT BpalljeHus;

K/1IaCCU(ULIMPOBATh B3aUMHOE PacIioyioyKeHue C(hephl U MI0CKOCTH;
BBIUMC/ISITh BEJIMUMHBI 3/IEMEHTOB MHOTOTPDAaHHUMKOB M Tes BpallleHus,
00bEMBI M TIJIOI[AZIM TIOBEPXHOCTE MHOTOIPAaHHMKOB M Tej BpalljeHus,
reoMeTpU4eCcKUXx Tes C NpuMeHeHreM (GopmyJi;

CBOOOJHO OMNEepUpPOBaATh IMOHATHUSIMH, CBS3aHHBIMM C KOMOWHALIMSIMH TeJjl
BpallleHWs] ¥ MHOTOTPDAaHHUKOB: MHOTOTDaHHUK, BIMCAHHBIM B cdepy U
OMKMCaHHBbIM O0KO0JIO cdepbl, cepa, BMHMCaHHAss B MHOTOTPAaHHUK W/ Tes0
BpallleHus;

BBIUMC/ISITH COOTHOIIIEHUSI MEX/y TIJIOIa/IIMUA TIOBEepXHOCTeH U 00BEMamMu
TIO/I00HBIX TEJI;

n300pakatb U3yuaeMble (UTYpbI, BBIMOJHATL (BBIHOCHBIE) TIJIOCKHE
yepTeXX U3 PUCYHKOB TIPOCTBIX OOBEMHBIX (UTYp: BHJ CBepxy, COOKY,
CHU3Y, CTPOUTb CeUeHHs TeJl BpallleHUS;

W3BJ€KaTh, WHTEPIIPETUPOBaTL U IpeoOpa3oBbiBaTh HHMOpPMALMIO O
MPOCTPAHCTBEHHBIX T[eOMEeTPUYeCKUX (uUrypax, MOpeACTaBIeHHY0 Ha
yepTeXxax U pUCYHKax;

CBOOO/THO OTIePHUPOBATh MOHATHEM BEKTOP B IPOCTPAHCTRE;

BBITIOJ/IHSITh OTepaljuy HaJl BeKTOpaMu;

3a/laBaTh MJIOCKOCTb YPaBHEHUEM B [IeKaDTOBOU CUCTeMe KOOP/WHAT;
pelaTh reOMeTpUUeCcKre 3a/laud Ha BbIUUC/IEHWE YIJI0B MEXAY MPSIMbIMUA U
TJIOCKOCTSIMM, BbIUHC/IEHHMEe PAaCCTOSTHUM OT TOYKU [0 TJIOCKOCTH, B LI€JIOM,
Ha NMpUMeHeHre BeKTOPHO-KOOPAUHATHOTO MeTO/ia MPU pelleHn!;

CBOOOJHO OIEpUPOBAaTh TIOHSATHSMH, CBSI3aHHBIMH C JIBIDKEHHEM B
TPOCTPaHCTBe, 3HaTh CBOKMCTBA JIBUYKEHUM;

BBITIOJIHATL W300pa)keHWssT MHOTOIPAaHHMKOB W TeJ BpallleHus Ipu
rnapajuieJibHOM — TepeHoce,  1[eHTPalbHOM  CHMMETDUM,  3epKajbHOM
CUMMEeTPHH, TIPY TIOBOPOTE BOKPYT MPSIMOM, IpeoOpa3oBaHUs ITOA00us;
CTPOMTb CeueHWs] MHOTOI'DAaHHUKOB W Te/l BpallleHUs: CeueHMsl L[WIHUHJpa
(mapasieslbHO M MEPHeHAUKYJ/ISIPHO OCHU), CeueHHs KOHyca (IMapasiie/ibHble
OCHOBAHHUIO U MIPOXOZSIIMe yepe3 BepllrHY), CeUeHus 11apa;

WCIO/Ib30BaTh METO/Jbl TIOCTPOEHUSI CeUYEHUW: MeTO[ CJie[JoB, MeTO[,
BHYTPEHHEro MPOeKTUPOBaHUSI, METO/, IepeH0ca CeKylIlen MI0CKOCTH;
JIOKa3bIBaTb reOMeTpHUYECKUe YTBePXKAEeHUS;

MPUMEHATh TeoMeTpUueckue (DaKThbl [/ PpelleHHs CTepeoMeTpPUYecKux
3a/lau, TIpeATroJiarariux HEeCKOJbKO IIaroB pelIeHus, eCIu YCJIOBUS
TpMMeHeHMs1 3a/laHbl B IBHOW U HesSIBHOM (popMe;

peliaTh 3aJa4d Ha [OKa3aTe/JbCTBO MaTeMaTHUeCKHWX OTHOILIeHUH U
HaXO0)KJeHre TeoOMeTpUUeCKUX BeTMUKH;



TIPUMEHSITh TPOTPaMMHbIE CPeCTBa U 3/1eKTPOHHO-KOMMYHUKAI[MOHHbIe
CUCTEeMBI MPU PellleHUU CTepeoMeTpUUeCcKUX 3a/1ay;

TIPUMEHSITh TI0/lyUeHHble 3HaHWs Ha MPAKTHKe: CpPaBHUBATh, aHATM3UPOBaTh
U OlleHWBaThb peajibHble CHUTyalluk, TIPUMEHSITb U3yueHHble TIOHSITHS,
TeOpeMbl, CBOMCTBA B TIpollecce TIOWCKa pellleHuss MaTeMaTU4yeCcKu
chopMyupoBaHHOW Mpo6J/ieMbl, MO/IeJTMPOBaTh peajibHble CUTYyalluu Ha
sI3bIKe TeOMeTPUM, MCC/eloBaTh MOCTPOEHHbIE MO/Ie/M C HCIOIb30BaHUEM
reoMeTpuuyeckKMx TIOHATUA W TeopeM, amrapara anrebpbl, pelaTh
NpakTUYeCcKWe 3a7jauM, CBsi3aHHble C HaXOXKJEHUeM TeoMeTpUUeCKUX
BeJINUMH;

MMeTb TMpeJCTaB/ieHusi 00 OCHOBHBIX 3Tarax pa3BUTUS TeOMeTpPUU KakK
COCTaBHOU yacTu hyHAaMeHTa pa3BUTHS TeXHOJIOTUH.

IIPOBEPSIEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOI'PAMMAbBI

10 KJIACC
Kop .
P — IIpoBepsiembie npejMeTHbIE Pesy/IbTaTbl 0CBOeHHsA 0CHOBHOH
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpPe/Hero oo0iero o6pa3oBaHus
pe3y/ibTaTa
7 ['eomeTpus

7.1 OrniepupoBarh MOHATUAMU: TOUKA, NPsAMas, IJIOCKOCTh

7.2 [IpyMeHATL aKCUOMBI CTepeoMeTpud U CJIe4CTBUS U3 HUX IIPU  pelleHUuU
reoMeTpUUYeCKUX 3ajau

7.3 OneprpoBarb NOHATUSMU: ITapalIeIbHOCTh U INePIeHJUKYIAPHOCTb MPSIMBIX U
TIJIOCKOCTeN

7.4 KnaccuduimpoBatb B3avMHOe pacIiojIoKeHue MIPSAMBIX
Y TUIOCKOCTeN B ITPOCTPAHCTBe

7.5 OmnepupoBaTh MOHSATHSMU: ABYTPAHHBIN YTOJI, TPAHU JIBYTPAHHOTO yrIJia, pebpo
[BYTPaHHOIO yTJIa, JIMHEMHbIA yroy ABYTPaHHOIO yrja, rpajycHas Mepa [BY-
I'PaHHOrO yIJia

7.6 OneprpoBaTh IOHATUAMM: MHOTOTPAaHHMK, BBINYK/IbIM W HEBBITYKJIbINA
MHOT'OTPaHHUK, 3/IeMeHTbl MHOIOI'DAHHHUKA, NTPaBU/IbHBIM MHOTOIPaHHUK

7.7 PacriosHaBaTe OCHOBHBIE BH/Bl MHOIOTDAaHHUKOB (IIMpaMuzja, IpU3Ma,
NIPSIMOYTOJTIBHBIN TIapasuIesienues, Ky0)

7.8 KnaccuduippoBars MHOTOTPaHHUKH, BBIOMpasi OCHOBAHUS /ISl K/IaCCU(MHUKALIN
(BBIMYK/IbIe M HEBBINMYK/ble MHOTOTPAaHHUKM, TpPaBUIbHble MHOTOTPAHHUKHY,
TIpsIMble ¥ HAKJIOHHBIE TIPU3MBI, NIapasule/lenuIe/bl)

7.9 OrnepupoBath NOHATUAMU: CeKYLlas IJIOCKOCTb, CeUeHue MHOTOIPaHHUKOB

7.10 OOBSICHAITh TIPUHLUIBI TIOCTPOEHUsI CeUeHWd MHOTOTPAHHHUKOB, HCIIOJB3YS
MeTOZ, C/Ie[jOB

7.11 CTpouTh CeueHHWss MHOTOTPDAHHUKOB METOZOM CJ/I€/IOB, BBHITIOJIHATH (BBIHOCHBIE)
TUIOCKHE YepPTeXXU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYP: BUA CBEPXY, COOKY,
CHU3Y

7.12 Pemmath 3a7jauu Ha HaxOXK/IeHHWEe TeOMeTPUYECKMX BeJIMUYMH I10 oOpasliaM WiId
aIropuTMamM, IIPDUMeHssl W3BeCTHble aHalIUTUYeCKWe MeTO/bl TpY peLleHUH
CTaHJApPTHBIX MaTeMaTMYeCKMX 3a/lad Ha BbIYMCJIEHHE DPACCTOSTHUM MeXAy




ABYMs TOUYKAMH, oT TOYKHU pife] HPHMOﬁ, oT TOUKHN
A0 IVIOCKOCTH, MEXAY CKPeIUBAIOIIMMUCS IIPAMBIMH

7.13 PemmiaTh 3a7lauM Ha HaxOX/eHHe TeOMeTPUUEeCKUX BEeJIMUMH T0 oOpasijam WIu
aIrOpuTMamM, IIPUMeHssl W3BeCTHble aHaIUTUUeCKWe MeTO/bl TpY pelLleHUH
CTaHJapTHbIX MaTeMaTMUeCKUX 3a/lad Ha BBbIUMCJIEHHE YIVIOB MEeXJy
CKpelMBaIMMHUCS TPSMBIMHM, MeXAy TMpPSIMOM M IUIOCKOCTBIO, MEXIy
TIJIOCKOCTSIMM, [IBYTPaHHBIX YIJIOB

7.14 Bbruncnsate 00b€MBI M TIIOMIAAW TTOBEPXHOCTed MHOTOTPAHHHMKOB (TIPU3Ma,
nupamMpzia) C TpuMeHeHHMeM (OpPMYJ/, BBIUMCAATE COOTHOLUIEHUSI MEXIY
TUIOLIA/IIMU TIOBEPXHOCTeH, 00béMaMu TOZ0OHBIX MHOTOTPAHHUKOB

7.15 OrnepupoBarh NOHATUAMU: CUMMETPUs B IIPOCTPAHCTBE, LIeHTP, OCb U IIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MJIOCKOCTb CUMMETPUHU (UTYPBI

7.16 V3Bnekatb, TipeoOpa3oBbIBATE W  WHTEPIIPETHPOBATh HMHGPOPMALMIO O
MIPOCTPAHCTBEHHBIX eOMEeTPUUeCKUX (Urypax, NpefCcTaB/ieHHYH Ha depTexkax
Yl PUCYHKaxX

7.17 [TpuMeHsTH reoMeTpuuecKre (akThl [/ pelleHHss CTepeoMeTpUYecKUx 3ajad,
NIpeJIoJaratoliiX HeCKOJIbKO IaroB peLIeHWs, eC/d YCI0BUS IPUMeHeHUs
3a/laHbl B ssBHOM hopMme

7.18 IIpumeHATH rpocTeuiye IIporpamMMHbIe cpefcTBa Y 3/1IEKTPOHHO-
KOMMYHMKALMOHHbIE CHUCTeMBI [TPU pellleHUH CTepeOMeTpUYeCcKUX 3a/ay

7.19 [IpuBouTE pUMepBl MaTeMaTUUeCKUX 3aKOHOMEPHOCTeH B IPUPOZE U XKU3HH,
pacrio3HaBaTh NPOsIBJIeHNE 3aKOHOB FeOMeTPUU B UCKYCCTBe

7.20 IIpuMeHATHL TMO/IyueHHbIe 3HAHUA Ha I[IpakTUKe: AaHaJIU3UpOBAaTh peasbHbIe
CUTyald W TPUMEHATb WU3yuyeHHble IIOHATUS B IIpoLiecce ITOMCKa pelleHUs
MaTeMaTh4eckKu CGHOPMY/TUPOBAHHON TPOOIeMBl, MOJEINpPOBaTh peasbHbIe
CUTyaLMu Ha $3blKeé TeOMeTpUH, MCCJeZioBaTh IOCTPOEHHbIE MOJeNMd C UC-
TI0/Tb30BaHMEM TeOMeTPHUeCKHX TIOHSITHUN U TeopeM, amrapara aareOpsbl, peraTh
IIpaKTUYeCKHe 3a/lauM, CBA3aHHble C HAXOXX/JeHHUEeM reOMeTPUYeCKUX Be/IMUMH

11 KVZTACC
Kop .
P — IIpoBepsiembie npejMeTHbIE Pe3y/IbTaTbl 0CBOEHUs 0CHOBHOH
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpPe/JHero oo0iero o6pa3oBaHus
pe3y/ibTaTa
6 ['eomeTpust

6.1 OmnepupoBaTh TOHATUSIMM: LWJIMHAPUYECKass TIOBEPXHOCTb, oOpasyrormue
LWIVNHJPDUYECKON  IIOBePXHOCTH, LWIMHADP, KOHMYeCKas IIOBepXHOCTD,
oOpasyrole KOHUUeCKOW TTOBePXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh

6.2 Pacrio3HaBaTh Tena BpaleHus (HUWIMH/P, KOHYC, cdepa U 1ap)

6.3 OOBSICHSITH CTIOCOOBI MOJTyYeHUsI TeJl BPalleHHs

6.4 KnaccuduimpoBaTs B3aMMHOe pacrioyioykeHue cepbl U IJI0CKOCTH

6.5 OneprpoBaTh NOHATHSMU: IIAPOBOM CEerMEeHT, OCHOBaHME CerMeHTa, BbICOTA
CerMeHTa, 11apoBOM CJIOM, OCHOBaHMe LIAapOBOrO CJIOS], BBICOTA LIAPOBOrO CJIOS,
111aDOBOM CEKTOP

6.6 Beruncnstse 00bEMBbI U TIUIOIIA/M TTIOBEPXHOCTEH TesT BpalljeH!sl, TeOMeTPHUUeCKIX
TeJ C IpuMeHeHreM dhopMyii

6.7 OnepupoBaTh MOHATUSIMU: MHOTOIPaHHUK, BIIMCAHHBIA B C(pepy U OMUCAHHbII
0KOJ10 cepsl, cdepa, BMcaHHasi B MHOTOI'PAaHHUK WJ/IM TeJI0 BpallleHUs]

6.8 BbIUKC/IATE COOTHOIIIEHUST MeXAy TUIOMAZSMKU TIOBEPXHOCTeHM W 00BEMaMu
MO/I00OHBIX TeJ

6.9 W300paxxaTth uW3yuaemble GUIYpPbl OT DYKH W C TIPUMEHEHHWeM TPOCTBIX

YepTEKHbIX UHCTPYMEHTOB




6.10

BbIrosiHATE (BBIHOCHBIE) TIJIOCKHE YepTeXW W3 PUCYHKOB TMPOCTHIX OOBEMHBIX
¢uryp: Buz cBepxy, COOKy, CHH3y; CTPOUTH CeUeHHs TeJl BpaleHusI

6.11

V3Bnekatb, WHTEPIIPETHPOBAaTH W  TpeoOpa3oBbIBaTh  HMHGOPMALMIO O
MIPOCTPAHCTBEHHBIX eOMEeTPUUeCKUX (Urypax, NpefCcTaB/leHHYH Ha depTexkax
Y PUCYHKax

6.12

[TpumeHsTE TeoMeTpryeckre (akThl [Jisl PelleHHs CTePeOMeTPUUeCKHX 3a/ad,
TIPe/TIO/IararoliX HEeCKOJIbKO IaroB pelIeHusi, eClMd YCIOBHUS TPUMeHeHUs
3a/laHbl B sIBHOM (hopMme

6.13

OnepupoBaThb MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BhInoHATE ,E[EﬁCTBHH C/IOKE€HHS BEKTOPOB, BEIUNTAHHA BEKTOPOB M YMHO>KeHUA
BEKTOpA Had 4KCJI0, O6’BHCHHTI), KaKMMHU CBOMCTBAMHU OHU O6JIa,I[aIOT

6.15

[TpuMeHsTh PABUJIO NApaslyiesienuIe/ia Mpy C0XKEHWH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMH: [1€KapTOBbl KOOpAWHAThI B IIPOCTPAHCTBE, BEKTOP,
MOJly/Ib BEKTOpa, PaBEHCTBO BEKTOPOB, KOOpAMWHAThl BEKTOpa, Yrojl MEXIy
BEKTOpaMM, CKa/JspHOe T[IpOM3BeJileHHe  BEeKTOPOB, KOJ/UIMHeapHble U
KOMIJIaHapHble BEKTOPbI

6.17

HaxoauTe cymMMy BeKTOPOB M TNIPOM3Be/leHHe BEKTOpa Ha UHMCJ/IO, YO/l MEXIY
BEKTOpaMHM, CKa/sipHOe IMpor3Be/ieHHe, pacKiaJblBaTh BEKTOP IO JBYM HEKOJI-
JIMHeapHbIM BEKTOpaM

6.18

3ajiaBaTh IJIOCKOCTh YPABHEHUEM B [1eKapTOBOM CUCTeMe KOOpAUHAT

6.19

PemiaTh mpocTeiilllie reoMeTpuueckre 3aJaud Ha T[pUMeHeHHe BeKTOPHO-
KOOP/IMHAaTHOT'O MeTo/ia

6.20

Pemath 3aJa4Y1 Ha OJ0Ka3daTe/JIbCTBO MdTeMaTHUYeCKHUX OTHOWIEHUH U HaxoXXaeHne
reoMeTprnyeCKux BeJIMYUMH I10 o6pa3uaM WX aJIrOpUTMaM, IIpUMeHAd U3BeCTHbIe
MeTOJbI IMPU pelI€eHHWH CTAHAAPTHBIX MaTeMATUUECKHX 3aa4

6.21

[lpuMeHsiTb ~ MpoCTellliie  MporpaMMHbIe CpeAcTBa U 3/€KTPOHHO-
KOMMYHHUKALJMOHHbIE CUCTEMBbI IPU pellleHUH CTepeoMeTPUYeCKUX 3aiau

6.22

[TpuBOAWTE MpUMepPBbl MaTeMaTUUYeCKUX 3aKOHOMEpPHOCTEeH B MPUPOJe U XKU3HH,
pacrio3HaBaTh NPOsiBI€HUE 3aKOHOB TeOMeTPUH B UCKYCCTBE

6.23

[lpuMeHsTh TMOMy4YeHHble 3HAHMS Ha IMPAKTHUKe: AaHaAU3UpOBATh peasibHble
CUTyallud U TIPUMEHSITb H3yYeHHble TOHATHS B TIpoliecce IOWCKA pelleHust
MaTeMaTh4eckKu CGHOPMY/TUPOBAHHON TPOOIeMBl, MOJEINpPOBaTh peasbHbIe
CUTyallud Ha s3blKe TeOMeTpUM, MCC/Ae/l0BaTh IIOCTPOEHHble MOJend C UC-
TI0/Tb30BaHMeM TeOMeTPHUeCKHUX TIOHSITHUN U TeopeM, amrapara aareOpsbl, peraTh
NIpaKTUYeCKHe 3a/jauu, CB3aHHbIe C HAX0)K/IeHUEeM reOMeTPpUYeCKUX BeJTMUMH

10 KJ/TACC

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

Kop,

IIpoBepsieMblil 3/IEMeHT CO/iep>KaHUA

7

['eomeTpust

7.1

OcCHOBHbIe TOHATHUSI CTepeoMeTpru. Touka, MpsiMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[TonsiTie 00 AaKCMOMAaTHUECKOM TIOCTPOEHHH CTepeOMeTpUH:  aKCHOMBI
CTepeoMeTpUH U CJIe[ICTBUSL U3 HUX

7.2

B3anMHOe pacriosnio)keHue TIpSMbIX B TIPOCTPAHCTBE: IepeceKarolyecs,
napasie/ibHble U CKpelluBaroluecs mnpsivble. [lapasnienbHOCTh MPSIMBIX U
IUVIOCKOCTel B TIPOCTPaHCTBe: TlapasulesibHble TIpsSIMble B TPOCTPAHCTBeE,
rapasyie/IbHOCTb TPEX MPSIMBIX, IMapasleNlbHOCTh MPSIMOW M MJIOCKOCTU. YTJIBI
C COHAmpaB/eHHbIMU CTOPOHAMH, Yroj MeXAy TMpSIMbIMM B IIPOCTPaHCTBe.
[TapanienbHOCTh  TJIOCKOCTEW: — TapajsiesibHble  IUVIOCKOCTH,  CBOMCTBA
napasule/ibHbIX IUIOCKOcTeil. [Ipocreiiilive TpOCTpaHCTBeHHble (DUIYpbl Ha
TUVIOCKOCTH: TeTpasp, Ky0, apasuienenurei, TOCTPOeHUe CeYeHU




7.3

[lepieBMKYIAPHOCTh IIPSIMOM M IIJIOCKOCTH: IepHeHAUKY/ISIpDHble IIpsIMble B
NIPOCTPAHCTBe, TIpsSIMble MapasulefibHble U MepreHAUKY/spHble K IJIOCKOCTH,
NpY3HaK MepIeHAVKY/ISIPHOCTH TPsIMOM M IJIOCKOCTH, TeopeMa O TIIpSMOU
NepreHUKY/IIPHOU TUIOCKOCTU. YTJIbI B IPOCTPAHCTBE: Yrojl MeXAy NPSIMOU U
IJIOCKOCTBIO, [JBYTDaHHbIA yroJs, JIMHEMHBIM yroa JIBYIPaHHOIO yrIJia.
[TeprieBjKy/IIp ¥ HAK/IOHHBIE: paCCTOSIHUE OT TOYKU /10 IIJIOCKOCTH, paCcCTOSIHHE
OT TpsAMOM [0  TIJIOCKOCTH, TpPOeKIUs  (QUryppl Ha  TJIOCKOCTb.
[lepieBVKYIAPHOCTH  IUIOCKOCTeM: IIPU3HAK IePreHJUKY/ISIPHOCTA  [BYX
niockoctelt. TeopemMa 0 TPEX neprieHAUKY/IsIpax

7.4

[ToHsATHE MHOrOrpaHHMKa, OCHOBHbIE 37IeMeHTbl MHOTOIPaHHMKA, BBIMYK/ble U
HEBBINyK/Ible MHOTOTPaHHUKY, pa3BépTKa MHOrorpaHHuka. Ilpr3ma: n-yrosbHas
Tpy3Ma, TPaHU ¥ OCHOBAHUS TIPU3MBI, TIpsiMasi M HaK/IOHHAsi TIPU3MbI, OOKOBasi U
MojHasg ~ TOBEPXHOCTb  MpusMbl.  [lapannenenunesi,  NPSAMOYIOJIbHBIN
napasuiesienunes, U ero cBoiictea. [Tupamuza: n-yrosbHas nMpamuja, rpaHud U
OCHOBaHMe MUpamMu/bl, O0KOBasi ¥ TIO/THAs TIOBEPXHOCTh TTMPAMU/IbI, PABU/IbHAS
Y yceufHHasi MupaMuza. OJieMeHTbl TMpU3Mbl U TiMpamMujbl. IIpaBu/bHBIE
MHOT'OTPaHHUKM: MOHATHE MPaBUIbHOIO0 MHOTOTPAHHMKA, MPaBU/IbHAs MIpHU3Ma U
npaBU/bHas NHMpamMH/a, INpaBUIbHAs TpPeyrojbHas INUpaMH/a U TPaBU/IbHBIN
TeTpa’ap, Ky6. IlpeacraBieHre O TpaBUIBHBIX MHOTOTPAHHMKAX: OKTAa’/p,
JofeKasap v ukocaszp. CeueHust IPU3MbI U TUPaMU/IbI

7.5

CummeTpusi B TPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOUKH, IIPSMOM,
IUVIOCKOCTU. JJIeMeHTbl CHUMMeTpMM B TNMpamMHjax, Mapassenenuresax,
TIPaBU/IbHBIX MHOTOIPaHHHUKAX

7.6

Berunicienve 371eMeHTOB MHOTOTPaHHUKOB: pébpa, auaroHand, yribl. [lnomaznb
OOKOBOI TIOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTU TIPSIMOM TPU3MBI, TUIOA/lb
OCHOBaHMM, TeopemMa O OOKOBOW TIIOBEPXHOCTH TMpsMOW mpu3Mel. [lnomjags
OOKOBOM TOBEPXHOCTH W TOBEPXHOCTU TPaBWJIBHOM MUpPaMH/bl, TeOpeMa O
TIomaZM yceuéHHOW mupamMuzbl. [loHsTre 06 o0béme. OOBEM TNHPaMUZPBI,
TIPU3MBbI

7.7

[Togobueie Tena B mpoctpaHcTBe. COOTHOIIEHWS MEXAY —TUIOLIAsMUA
TIOBEepXHOCTeH, 00bEMaMU TIOJJOOHBIX TeJl

11 KVZTACC

Kop,

IIpoBepsieMblil 3/IEMeHT CO/iep>KaHUA

6

['eomeTpus

6.1

LlnmuHaprveckasl TIOBEPXHOCTb, 00pasyolye LWIMHAPUYECKON TTOBEPXHOCTH,
OCh [WIMHAPUUYECKOW TIOBepXHOCTH. LlunuHzAp: ocHoBaHusi U OoKoOBas
TIOBEPXHOCTB, 00pa3yromasi ¥ 0Ch, MIomaib O0KOBOU U MOJTHOM MMOBEPXHOCTU

6.2

Konnyeckasi 1OBepXHOCTb, OOpa3ylolre KOHWYECKOW TIOBEpXHOCTH, OCb U
BepIlHa KOHHWYeCKOM IoBepxHOCTUM. KoOHyc: OCHOBaHuMe W  BeplIMHA,
obpasytoljass ¥ 0Ch, TUIOLIaAb OOKOBOM U TOJTHOW TIOBEPXHOCTH. Y CeUéHHBIN
KOHyC: 00pa3ymolye 1 BbICOTA, OCHOBAHHUS M OOKOBasi IOBEPXHOCTh

6.3

Cdepa ¥ map: LeHTp, pajuyC, AWaMeTp, IUIOLa/lb IOBEPXHOCTH Cdepsl.
B3aumHoe pacrionioxxeHue cdepsl U IJIOCKOCTH, KacaTesibHast TVIOCKOCTD K cdepe,
riomiazib chepsl

6.4

V306pakeHue Tes1 BpalljeH!sl Ha TVI0OCKOCTH. Pa3BépTKa MUIMHApa U KOHyca

6.5

KombuHaim Tes BpalleHWss 1 MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OTMCAHHBINA
0Ko070 cepsl, cdepa, BMcaHHas B MHOTOTPaHHUK, WK TeJI0 BpalljeHUs

6.6

[Tousite 06 06béMe. OCHOBHbIE CBOWCTBA 00bEMOB Ten. Teopema 06 oOBéMe
NIPSIMOYTOJIBHOTO  TTapasuiesienirieia M ciefcTBus 13 Heé. OO0BEM HUIMHADA,
KoHyca. O6bEM 11apa v Iiomaab chepsl




6.7

[Togobueie Tena B mpoctpaHcTBe. COOTHOIIEHWS MEXAY —TUIOLIAsMUA
TIOBEepXHOCTeH, 00bEMaMU TIOJJOOHBIX TeJl

6.8

Ceuenusi nuaMHZpa (MapasiienbHO U MepreHAUKY/ISPHO OCH), CeueHusl KOHyca
(mapasiesibHOE OCHOBaHMIO U MPOXO/slilee yepe3 BepLIMHY), CeueHHs 1apa

6.9

BexkTop Ha miockocTy U B mnpocTtpaHcTBe. C/i0)KeHHWe U BblUMTaHUE BEKTOPOB.
YMHOXeHue BeKTOopa Ha uuca0. PasjnoxeHue  BekTopa IO TpéM
HEeKOMIUIaHapHbIM BekTopaM. IIpaBuno mnapannenenunesna. Pemienue 3azad,
CBSI3aHHBIX C IPUMEHeHVeM NpaBWI IeHCTBUM C BeKTOpaMU

6.10

IIpsamoyrosbHass cucTeMa KOOpAMHAT B IpocTpaHCTBe. KoopauHaThl BeKTOpa.
[Tpocrerimme 3azauv B KOOpAMHATax. YToJq Mexzy BekTopamu. CkansipHOe
Npou3Be/ieHre BeKTOPOB. BriunciieHye yriioB MeKAy NPSAMBIMU U IIJIOCKOCTSMU.
KoopanHaTHO-BeKTOPHBIM MeTO/, ITPU pellleHnH TeOMeTPUYeCKUX 3aiay

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMSA K PE3YJ/IBTATAM
OCBOEHHNA OCHOBHOI OBPA30BATEJ/IbHOM ITIPOI'PAMMBI CPEJTHEI'O

OBIIEI'O OBPA3OBAHUA

Kopg,
NPOBEPseMoro
TpeOOBaHUSA

ITpoBepsieMbie TPeOOBaHUA K MPeJMETHHIM pe3y/IbTaTaM 0CBO€HHs 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpPe/Hero o0iero oopa3oBaHus

1

Bnagenve merozamy J0Ka3aTenbCTB, a/TOPUTMaMH peIlleHUs 3aau; yMeHue
¢bopmynMpoBaTh U OMepUpOBaTh MOHATUSMU: OIpeJiesieHHe, akChoMa, Teopema,
C/le/ICTBHe, CBOMCTBO, TIPU3HAK, A0KAa3aTeIbCTBO, PAaBHOCH/IbHBIE (hOPMYIHMPOBKY;
NPUMEHSATh MX; yMeHHe (OpMy/nMpoBaTb 00OpaTHOE ¥ TPOTHBOIIOIOXKHOE
yTBep)K/leHWe, TIPUBOAWTL TIPUMephl MW KOHTPIIPUMEPHI, HCII0/B30BaTh METO[
MaTeMaTH4eCKOW WHAYKLWHW; TIPOBOJUTH [JOKa3aTe/bHble pAaCCY)XAeHWs Ipu
pelIeHuH 3ajau, OL|eHHWBaTh JIOTUUYECKYIO TIPAaBWJIBHOCTh PACCYXK/EHUM; yMeHUe
OlepupoBaTh MOHATUSMH: MHOXXECTBO, TIOJMHOXXECTBO, OIepaluu  Haj
MHO)KeCTBAMH; YMeHHe HCIO/Ib30BaTh TeOPeTUKO-MHOKeCTBEHHBIN arrapaT [Jjist
OTMCAHUs peasbHBIX MMPOLIECCOB U SIB/IEHWH U TIPY PellleHnH 3a/1ad, B TOM YKCJIe U3
JPYruX yueOHBIX TIPeJMETOB; YMeHHe OIMepUpOBaTh MOHSATHSAMU: rpad, CBSI3HBIMI
rpad, JepeBo, LUK/, rpad Ha MIOCKOCTH; yMeHUe 3aJlaBaTh U OMUCHIBaTh rpadbl
Pa3IMUHBIMU CI0CO0AaMU; MCTIOIB30BaTh rpadbl NP peleHnH 3a/au

YMeHue orneprpoBaTh MOHATUSMU: HaTypaJbHOE YWCIIO, LieJioe YUC/IO0, CTeleHb C
L|eJIbIM T0Ka3aTesieM, KOpPeHb HaTypalbHOW CTeleHH, CTelleHb C pal{MOHalbHbBIM
ToKa3aTtesieM, CTereHb C [eliCTBUTe/IbHBIM T0Ka3aTesieM, Jorapudm uncia, CUHYC,
KOCUHYC Y TaHTeHC MPOM3BOJILHOIO UKCJ/a, OCTaTOK MO MOZY/II0, pPalMOHaIbHOe
YKhCA0,  WppalUOHalbHOE  YMC/AO, MHOXXeCTBAa  HATypa/bHbIX,  LieJIbIX,
palMOHAbHbIX, [eWCTBUTENbHbIX UMCeJI; YMeHHe WCII0/Ib30BaTh IPU3HAKU
JeTMMOCTH, HavMeHBIIMK OOIIWi [e/muTenb W HauMeHbIlee oOIee KpaTHOe,
anroput™M  EBK/MJa 1Tpu  pellleHMM 33flay; 3HAKOMCTBO C Pa3/IMYHbIMU
MO3ULIMOHHBIMU ~ CUCTEMaMHM CUMC/IeHUs; yMeHHe BbINOJHATh BbIUKC/IEHUE
3HaueHWH W TIpeoOpa30BaHUs BBIDAKEHUM CO CTeNeHsMH | Jioraprudmamu,
npeoOpa3oBaHusi APOOHO-PALIMOHA/BHBIX BBIP@KEHHWM; yMeHHe OIepHUpOBaTh
TIOHSATUSIMU: 10C/1e/10BaTe/IbHOCTb, apuMeTHUecKas TIporpeccus,
reoMeTpuueckas mporpeccusi, 0OecKoHeuyHO yObIBaroIlas reomMeTpuyeckKas
NIpOrpeccysi; yMeHre 3a/laBaTh I0C/Ie/J0BaTe/IbHOCTA, B TOM YMCJIe C MOMOLIbIO
PeKyppeHTHbIX (hOpMyJ/I; YMeHHe ONepupoBaTh MOHATHSMU: KOMILJIEKCHOE UKCIIO,
COTPSDKEHHBIE KOMILJIEKCHbIE UMC/a, MOAY/b U apryMeHT KOMILJIEKCHOTO 4MCJIa,
¢dopma 3amMcu KOMIUIEKCHBIX uucesn (reoMeTpyhyeckasi, TPUIOHOMeTpHUYecKas
v anrebpanyeckasi); yMeTb TIPOM3BOAWTH apupMeTHUecKue JeHCTBUS C

KOMILJIEKCHBIMH UYHWC/IaMHW; TIPUBOAWTL TIDUMEDBI HKCIIO/Ib30BAHUA KOMITJIEKCHBIX




yuces; ONepupoBaTh MOHATUAMU: MaTpULia 2x2 U 3X3, onpejeuTe/lb MaTPULIbL,
reOMeTpPUYeCKHUH CMBIC/I OTIpe/ie/TuTeIs]

Ymenue  onepupoBaTh  IOHATHSIMM:  pallMOHa/IbHble,  HppaLMOHAJ/IbHBIe,
TI0Ka3aTesbHble, CTeleHHbIe, norapupmuueckue, TPUTOHOMEeTpUYECKHe
yPaBHEHHsI W HepaBeHCTBA, MX CHUCTeMbl; YMEeHHe OIeprupoBaThb IOHATHUSMU:
TOX/|ECTBO, TOXKJJECTBEHHOe TpeoOpa3oBaHue, ypaBHEHNe, HEPaBeHCTBO, CHCTeMa
ypaBHEHUH M HepaBEeHCTB, PaBHOCWU/IBHOCTb YPaBHEHWI, HEPaBeHCTB U CHUCTEM;
yMeHHe pellaTb ypaBHEHHUsl, HePaBEHCTBA U CHUCTEMbl C TOMOLbI pa3IUYHbIX
NIpUEMOB; pelliaTh YpaBHEHUs], HePaBeHCTBA U CUCTEMBI C TTapaMeTpOM; IIPUMEHSITh
ypaBHeHUsl, HepaBeHCTBa, UX CHUCTEMbI JJIsl pelleHHsl MaTeMaTUUeCKUX 3ajady U
3a/]au U3 pa3/IMUHBIX 00/1acTell HAYKW U pealbHOW >KU3HU

YMeHue orepypoBaTh NOHATUAMU: (PYHKLMS, UETHOCTb (PYHKLMH, 1€PUOUYHOCTD
GyHKI[UM, OrpaHMYeHHOCTh (YHKLMKU, MOHOTOHHOCTh (YHKLUM, 3SKCTPEMyM
¢byHKMM, HaubOosblllee W HaWMeHbIlee 3HaueHUs (QYHKIMM Ha TIPOMEXKYTKe,
HeTipepbiBHasi (PYHKLMS, acUMMTOThI rpaduka QyHKIUM, TiepBasi U BTOpas
MpPOM3BOJHasi (PYHKLIUU, TeoMeTpUuYecKuii U (U3UUecKuid CMbICT TIPOW3BOHOM,
niepBooOpa3Hasi, OMpefe/N€éHHbI HMHTErpajd; yMeHWe HaXOAWUTh AaCHUMIITOTHI
rpaduka (yHKLMY; yMeHHWe BbIUMC/IATH TPOU3BOJHBIE CYMMBbI, NPOU3Be/eHUs,
YaCTHOTO ¥ KOMMNO3ULMK (YHKLWK, HAXOUTh YPaBHeHUe KacaTelbHOM K rpaduKy
(GyHKUMY; yMeHHe HaxOJWUTh TPOM3BOJHBbIE 3/eMeHTapHbIX (YHKLUW; yMeHHe
WCMO/b30BaTh  TMPOW3BOAHYK  [Is1  WCC/IefoBaHUs — (DYHKLMM, HaXOOUTb
HauOOJbIIIMe ¥ HaUMeHbIIIMe 3HaueHus1 GYHKIUI; CTPOUTH rpadKy MHOTOU/IEHOB
C WCIOJb30BaHWEM  amrnapata MaTeMaTUueckoro aHaausa; [PUMEHSTb
MIPOM3BOJHYIO [JI1 HAaXOXKJEeHHs HaWIyylllero pelleHus B TMPUKIaZHbIX, B TOM
YuC/ie COLMaNbHO-9KOHOMUUECKUX M (pU3MuecKux 3ajlayax; HaxO[UThb IUIOLAAN U
00béMBI (UTYp C TIOMOLIBI0 MHTErpasa; MPUBOAUTH MPUMEPbI MaTeMaTHUeCKOro
MO/Ie/IMPOBaHMsl C IOMOLBI0 A depeHLIManbHbIX YPaBHEHUH

YMeHHe OIepyupoBaTh TOHATUSMH: rpaduK QyHKOMM, obpaTHas QyHKOWS,
KOMIO3ULMST ~ (PYHKUMMA, JMHeWHass (QYyHKUWs, KBajpaTuuyHas  (QYyHKLUS,
panpoHasnbHast (PyHKUWS, CTerieHHas (YHKLHS, TPUTOHOMeTpuuecKue (yHKLUH,
obpaTHbIe TPUTOHOMEeTPUYeCKHe byHKLMH, TIOKa3aTesibHast
U norapudmuueckas GyHKIMM; YMeHHe CTPOWThH IpaUKu M3yYeHHBbIX (PYHKLIUM,
BBIMO/THATE TIpeoOpa3oBaHus rpadukoB (YHKIMA, WCIOMb30BaTh TPAQUKH st
M3yuyeHHs TIPOLIeCCOB U 3aBUCHMOCTEH, TIPY PelieHny 3afay U3 APYruX y4eOHbIX
TpeIMeTOB U 3alay W3 peasibHOM >KW3HH; BBIPAXKATh (DOPMyJIaMH 3aBUCHMOCTU
MEXIy BeTMYMHAMUY; WCII0/Ib30BaTh CBOMCTBa
v rpaduku (yHKUME [y pelleHWs ypaBHEeHWM, HepaBeHCTB U 3ajau
C mapameTpamMu; “300paXkaTh Ha KOOPAMHATHOW TJIOCKOCTH MHOJKECTBA pelLlieHri
ypaBHEHHIA, HEPAaBEHCTB M UX CHCTEM

YMeHue pellaTh TEKCTOBbIe 33/lauM pa3HbIX TUIIOB (B TOM YMC/e Ha IMPOLIEHTHI,
JONMA ¥ 4YacTd, Ha [JBIKeHWe, paboTy, CTOMMOCTb TOBapOB W YCJIYT, HaJIOTH,
3amaun w3 o0slaCcTM  ympaB/ieHUsT JIMUHBIMA W CeMeWHbIMM  (rHaHCaMH);
COCTaBJ/IATh BbIP@KEHUsl, YpaBHEHMs], HEpaBeHCTBA U MX CHUCTEMBI I0 YCJOBHUIO
3a7lauM, WCC/IeIOBATh TIO/yYeHHOe pellleHne W OLeHHBATh IPaBJOI0f00HOCTh
pe3y/bTaToB; yMeHHe MO/leIMpPOBaTh peasibHble CUTYal[UU Ha s13bIKe MaTeMaTUKU;
COCTaBJIATh BbIP@KEHHUsl, YpaBHEHMs], HEpaBeHCTBA U MX CHUCTEMbI I0 YCJIOBHUIO
3ajjaud, WCCe[oBaTh TIOCTPOEHHble MOJZle/Id C MCII0/Ib30BaHWeM  armapaTa
anreOpbl, UHTEPIPETUPOBATH TOJTyUeHHBIN pe3y/bTaT

YMeHue onepupoBaTh TOHATUSMH: CpefHee apudMeTHUeCKoe, MeJuaHa,
HauOosblllee ¥ HauMeHbIlee 3HAUeHWs, pa3Max, /UCIIepCHsi, CTaHAApPTHOe
OTK/IOHEHHe UHCA0BOro Habopa; yMeHHWe W3B/IeKaTh, WHTEPIIPETUPOBATh
uHpOpMalMIo, TIpe[CTaBlIeHHYI0 B Ta0/iuIax, HAa JuarpaMmax, Trpadukax,




OTPaKaloIllyl0 CBOWCTBA peajibHBIX TMPOLIECCOB U SIBJIEHWUM; TIpe/CTaB/sTh
uH(pOpPMaLMI0 C TOMOIBI0 TabaWL] W JUarpamMM; HCCIeAoBaTb CTaTUCTHUECKHUe
JlaHHble, B TOM 4YHWC/e C MPUMeHeHUeM rpa(uueckux MeTOJ0B U 37eKTPOHHBIX
cpezcTB; rpaduuecKd HCC/Ie0BaTh COBMECTHble HAO/IOIeHHs C TIOMOILBIO
JlyarpamMm pacCerBaHUsl U IMHEMHOU perpeccun

YMeHHe OrepupoBaTh TOHSATHSMH: CIyYallHbIA OMBIT W Cay4aiiHoe COOBITHE,
BEPOSITHOCTh ~ CJIy4allHOTO COOBITHS; yMeHHe BBIUMC/SATh BEpPOSITHOCTb C
WCTIO/b30BaHUeM TIpauueckux MeTO/0B; MPUMEHSTh (OpMYyJibl CAOXKEHUs U
YMHOXXeHUSI BeposTHOCTel, (hopMyJTy TIOJIHOM BeposTHOCTH, (hopmyny BepHymy,
KOMOMHaTOpHble (DakThl ¥ GOPMYJIbl; OLIEHMBATH BEPOSITHOCTH  PpeaybHbIX
coObITHI;  yMeHWe  OIepHUpOBaTh  MOHATUAMH:  C/ydaiiHas  BeJIMUMHA,
pacripefieieHe BepOSTHOCTEH, MaTeMaThyecKoe OXKHMJaHHWe, AUCIepCUsi U CTaH-
[lapTHOe OTK/IOHEeHWe CJIyyallHOM Be/JWYMHbL, (QYHKLUMU pacripefiefieHus |
IVIOTHOCTU PaBHOMEPHOIO, II0Ka3aTelbHOTO M HOPMAa/lbHOTO pacIpezesieHU;
yMeHHe UCTO0/b30BaTh CBOMCTBA M3YUeHHbBIX pacIipeie/ieHU /1S pelleHus 3a/ay;
3HAKOMCTBO C TIOHSATHSIMH: 3aKOH OOJIBIIMX 4YKCes, MeTOAbl BBIOOPOUHBIX
WCC/IeJOBaHUI; YMeHHe TIPUBOJUTE TIPUMEPHI ITPOSIB/IEHHS 3aKOHA OOJIBIINX YKCest
B TIPUPOJHBIX U OOIIeCTBEHHBIX SIBIEHUSX; YMEHUEe OIepUpOBaThb IOHATHSIMU:
CoYeTaHHe, IePeCTaHOBKA, YMCIO COYeTaHWH, UHCIO0 TepecTaHOBOK; OWHOM
HrpioTOHa; ymeHWe TNpUMeHSTb KOMOWHAaTOpHble (AKTBI U PACCYKAEHUS [Jist
pelleHUsl 3aJau; OLIeHWBaTb BEPOSITHOCTH peasbHBIX COOBITHIA; COCTaB/IAThH
BEPOSITHOCTHYIO MO/ie/Ib U MUHTEPIIPeTUPOBATh M0JIYUeHHBIN pe3y/ibTar

YMeHue orepupoBaTh TOHATHSIMU: TOUKA, MpsMasi, MJIOCKOCTb, MPOCTPAHCTBO,
OTpe30K, J1y4, BeJIMYMHA YIJa, TJIOCKUWA YTroJi, [BYTPaHHBIA YroJj, TPEXTPaHHBIMU
yroJ, CKpellWBaroliecs IMpsMble, Mapa/ieNbHOCTh W TepreHJuKY/ISPHOCTb
NpsSAMbIX M IIJIOCKOCTEH, Yrojsl MeXAy TMpsMbIMH, Yrojl MeXAy TMpsaMod WU
IJIOCKOCTBIO, YTOJl MeX[y TJIOCKOCTSIMU, PacCTOSIHWE OT TOYKM JI0 IIOCKOCTH,
paccTosiHMe MeXJy TpSMbIMM, PpacCTOsSTHUe MeXJy TIUIOCKOCTSIMU; YMeHHue
VICTIO/Ib30BaTh MpH pellleHUH 3aJau u3yueHHble (DaKkTbl ¥ TeOpeMbl TJIaHUMEeTPUH;
yMeHHe OLIeHMBAaTh pa3Mepbl OOBEKTOB OKPY)KAIOIero MHpa; CTPOHUTH
MaTeMaTHuecKrhe MOJle/ld C TIOMOLbI0 TeOMeTPUYeCKUX TMOHATUN W BeJMUMH,
pellaTh CBsi3aHHbIe C HUMU NPaKTUUeCKHUe 3a/jauu
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YMeHHWe OmnepupoBaTh TMOHATHSAMH: IUIOIaAb (QUIYpH,, O00BEM  UrypHl,
MHOTOTPAaHHHK, TIPaBUbHBIA MHOTOTPAHHMK, CeUYeHHe MHOTOTpaHHUKaA, Kyo,
napasuiesieniune]i, TpusMa, NUpaMuja, ¢urypa M TIOBEPXHOCTb BpallleHus,
LWIMHAP, KOHYC, 1iap, cdepa, mnomagbs chepsbl, II0MIa4b [OBEPXHOCTU
NMUpaMuzbl, TIPU3MBI, KOHyCa, LWIMHApPA, O0BEM Kyba, TMPSIMOYTrOJBHOTO
napasuiesienunefia, MUpaMu/bl, TPU3Mbl, LWIMHAPA, KOHycCa, llapa, pa3BEpTKa
TIOBEPXHOCTH, CeUeHUs] KOHyca U LWIMH/PA, MapassebHble OCU WM OCHOBaHUIO,
ceueHHe I1apa, IUIOCKOCTb, Kacaroujascs cdepbl, LWIMHAPA, KOHyCa; yMeHHe
CTPOMTb CeueHWe MHOTOTPaHHWKA, HW300pakaTb MHOTOTPAHHUKH, (GUTYpPBl U
TIOBEPXHOCTH BpallleHUs], UX CeueHHs, B TOM YMC/e C TOMOLIbI 3/1eKTPOHHbIX
Cpe/CTB; yMeHHe MPUMEHSTb CBOMCTBA reOMeTpUUecKrX (hUryp, camoCTOSITe/IbHO
¢dbopmynrpoBath onpezeneHus U3ydaeMbiX (UIyp, BbIABUraTb TMIIOTE3bI O CBOM-
CTBax W MPHU3HAKaX TeoMeTpHuUecKx (uryp, 000CHOBBIBAaTh WM OMPOBEPraTh HX;
yMeHue TpOBOAUTH KhaccupuKaluio (UIyp 10 pasavuyHbIM [IpU3HaKaMm,
BBITIOJTHATH He00XOIMMBbIe JOTIOJTHUTE/TbHbIE TTOCTPOEHHS
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YMeHHe OrepupoBaTh TMOHATHSIMU: [JBIDKEHHE B TPOCTPAHCTBE, TapasuiebHbIN
TIepeHoC, CHMMETPHs Ha TIOCKOCTH U B TIPOCTPAHCTBE, MIOBOPOT, Mpeobpa3oBaHue
nojo6usi, moZoOHbIe GUTyphl; YMeHHe pacrio3HaBaTh pPaBHble W TIOZOOHBIE
¢Gurypel, B TOM UuHC/e B TIPHPOZE, WCKYCCTBE, apXWUTEKType; HCIOIb30BaTh
reoMeTpUYecKre OTHOLIEHUWs] TMPU pelLIeHUM 3a/jau; HaXO[WUThb TeoMeTPUUEeCKHe




BEJIMUMHBI (/IMHA, YTOJ, TUIOMIAAb, OOBEM) MPU pEIIeHWH 3aau W3 JPYTUX
yueOHBIX TIpeJMETOB U U3 pPeasibHOU >KU3HU; YMEHUEe BbIUUCIISITh FeOMETPUUECKHe
BEJIMUMHBI ([JIMHA, YTOJI, TUIOLIaJb, 00BEM, TUIOIaAb TIOBEPXHOCTH), HUCIOJb3YS
n3yueHHbIe (POPMYJ/IBI U METOABI, B TOM UYHCJIe: TI/I0M[a/ib IOBEPXHOCTU MMAPaMUbI,
NpU3MbI, KOHYCa, LWIMHApA, TUiowab cdepe;; 00bEM Kyba, NMPSMOYTOJIBHOrO
napajUiesienure/ia, MHPaMUAbLL, TIPU3MbI, LWIMHApPA, KOHYCa, MIapa; YMeHHe
HaXO/JUTh OTHOIIEHHE 00BbEMOB TIOZOOHBIX (pUTyp

12

YMeHue ornepyupoBaTh MOHATUSIMU: MPSIMOYTOJIbHAsE CUCTeMa KOOpPZAMHAT, BEKTOD,
KOOp/IMHAaThl TOYKH, KOOpJAWHAThl BEKTOpa, CyMMa BEKTOPOB, MpPOU3Be/eHue
BEKTOpA Ha YMC/I0, pa3/ioykeHHe BeKTopa M0 0a3ucy, CKa/lsipHOe TpOoW3BefieHue,
BEKTOPHOe TIpou3Be/leHre, Yrojl MeXJy BeKTOpaMH; yMeHHe MUCII10/1b30BaTh
BEKTOPHbIM U KOOPJUHATHBIA METO/, /711 pellieH!si TeOMeTpUYeCKUX 3a/iau U 3a/au
JPYTUX Y4eOHBIX MPeJMeTOB
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YMeHre BbIOMpaTh MOAXOJAIIUMN METOZ [Jisl DeIIeHus 3a/aud; TOHWMaHUe
3HAUMMOCTH MaTeMaTHKH B M3yYeHHUH TIPUPOJHBIX U 00IeCTBEHHBIX MPOLIECCOB U
sIBJIEHUA; yMeHUe paclio3HaBaTh MpOsiB/IeHHe 3aKOHOB MaTeMaTHKU B HCKYCCTBE,
yMeHue TIPUBOJUTh NPUMepPbl MaTeMaTUYeCKUX OTKPBITUKA POCCUMCKON U MUPOBOU
MaTeMaThU4eCKOW HayKU

INEPEYEHD 3JIEMEHTOB COJEPXAHUSA, ITIPOBEPAEMBIX

HA EI'D 110 MATEMATUKE
Kog IIpoBepsieMblii 37IEMEHT CO/ieP)KaHUSA
1 Uucsia U BBIYMCTIEHVS

1.1 HarypasnbHble U 1jesble yncia. [IpyU3Haky Je/IMMOCTH LieJIbIX YHCeT

1.2 ParioHasbHble  uncia. OOBIKHOBEHHble U JeCSITUYHbIE [pOOW, TIPOIEHTHI,
OeCKOHeuHbIe TIepHOJUUeCKUe Ipoou

1.3 ApudmeTtryeckuii KOpeHb HaTypa/lbHOW CTereHU. [lelicTBUS C apu(pMeTHUeCKUMU
KOPHSIMU HaTypa/IbHOW CTelleH!

1.4 CreneHb C UesibIM TM0Ka3aTesieM. (CTereHb C palMOHA/JbHBIM I10Ka3aTeseM.
CBoMCTBa CTeleHn

1.5 CuHyC, KOCMHYC M TaHIeHC YKC/IOBOIO apryMeHTta. ApPKCHUHYC, apKKOCHUHYC,
apKTaHreHC YXCI0BOr0 aprymMeHTa

1.6 Jlorapudm uucina. [lecaTuuHble U HaTypajbHble JorapupMbl

1.7 [HeiicTBuTenbHble yucna. ApudMeTHuecKue oOrnepayuu C  JelCTBUTe/TbHbIMU
yrcnamu. [IpuOmmKEHHbIE BBIYMCIEHWS, TIPaBWIa OKPYTJIeHUs, TPHUKHUKA U
OLIeHKA pe3yJbTara BbIUMCIeHUN

1.8 [Tpeobpa3oBaHue BbIpaKeHUH

1.9 KowmriekcHele uncia

2 YpaBHeHUs1 U HepaBeHCTBa

2.1 Llesibie 1 ApOOHO-pALIMOHA/IEHBIE YPaBHEHUsI

2.2 VppanuoHaibHble ypaBHeHUs

2.3 TpuroHomeTpuyeckue ypaBHeHUs

24 [TokasaTesibHbIE U JIOTapUPMUUECKIE YPaBHEHUS

2.5 Llesibie 1 ApOOHO-pALIMOHA/IEHBIE HEPAaBEHCTBA

2.6 VppanoHaibHble HepaBeHCTBa

2.7 [TokasaTesibHble U JIOTapUPMUUECKHEe HePaBeHCTBA

2.8 TpuroHomeTpuueckue HepaBeHCTBa

2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHHY U HEPAaBEHCTB

2.10 YpaBHeHUs, HepaBeHCTBA U CUCTeMbI C IlapameTpamu




211 Martpuiia cuCTeMbl JIMHEHMHBIX YypaBHeHuM. OnpezesuTesib MaTPULIbI
3 DyHKIMU U TpaduKu
3.1 dynkuus, cnocodsl 3afanus GyHkuyu. ['paduk GyHkipm. B3auvHO obOpatHbIe
¢yHkuuy. YéTHble U HeuéTHble QyHKUMU. [lepuogrueckue QyHKIUN
3.2 Ob6macTb ompefeneHVss W MHOXeCTBO 3HaueHWd ¢GyHKuun. Hymi ¢yHKOmu.
[TpomMe)XyTKM  3HAKOIOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKLIMU.
MakcuMyMbl ¥ MUHUMYMbI QyHKOMW. Haubosbillee ¥ HauMeHblllee 3HaueHUe
(GYHKI[MM Ha TIPOMEXKYTKe
3.3 CreneHHasi (yHKIMS C HaTypaJbHbIM M LieJbIM IOKa3aTesneMm. Eé cBoiicTBa u
rpaduk. ColicTBa U rpadMK KOpPHsI -0l CTeNeHU
3.4 TpuroHomeTpryeckre GyHKLMK, UX CBOMCTBA U rPa(UKU
3.5 [TokasaTtenbHas U iorapudmMuyeckas QyHKIMY, UX CBOMCTBA U TpauKu
3.6 Touku pa3peiBa. ACUMITOTHI rpaukoB ¢yHKIMA. CBOMCTBa (DYHKIMI, HEeNpephbIB-
HBIX Ha OTpe3Ke
3.7 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHUSI TIOC/IeJOBATEIbHOCTEH
3.8 Apudmertnueckas u reoMeTpryeckas rporpeccud. @opmysia C0XKHbBIX TIPOLIEHTOB
4 Hauana maTemaTH4eCckoro aHaausa
4.1 [TpousBogHas GyHKUMK. [Ipon3BO/IHbIE 3/1eMeHTapHbIX (YHKLUN
4.2 [IpuMeHeHWe NPOU3BOAHONM K HCC/Ie[OBAaHUIO (PYHKLMI Ha MOHOTOHHOCTb M
SKCTpeMyMbl. HaxoxkzeHre Hanbo/bIIero ¥ HauMeHbILero 3HaueHuss (YHKLUHM Ha
OTpe3sKe
4.3 [TepBoobpa3Hasi. InTerpan
5 MHo)XeCTBa U JIOTUKa
5.1 MHoXecTBO, onepaLuy HaJl MHOXKeCTBaMU. /lnarpaMmsbl Duiepa — BeHHa
5.2 Jloruka
6 BeposaTHOCTB ¥ cTaTUCTHKA
6.1 Onucare/sipHasl CTaTUCTUKA
6.2 BeposiTHOCTB
6.3 KombuHaTopuka
7 ['eomeTpus
7.1 Purypel Ha IJIOCKOCTU
7.2 [IpsiMble U IJIOCKOCTHU B IIPOCTPaHCTBE
7.3 MHororpaHHuKu
7.4 Tesna ¥ MOBepXHOCTU BpalljeHUs
7.5 KoopauHats!l ¥ BeKTOPEI

TEMATUYECKOE NMMAHUPOBAHUE

10 KNNACC
Ne || Ha3Banue pa3nenoB u TeM NporpaMmmbl KonunuecTtBo yacos ‘ ONEeKTpOHHBIE
n/n Bceero|| Konrposbhsie | ITpakTuueckue (umdposere)
paBoTHI PaBoOTHI o0pazoBaTenbHbIE
pecypcbl
BBenenue B crepeoMeTpuro 23 1 BBEIUTE [
3HAYEHUE
2 B3anmHoe pacnonoxeHue npsmo B 6 1 BBEJIUTE [[1]
IIPOCTPAHCTBE 3HaYEHUE
3 [TapannensHOCTH NPSIMBIX U 8 BBEJIUTE BBEJIUTE [[1]
IJIOCKOCTEHN B POCTPAHCTBE 3HaYEHUE 3HaYEHUE




Ne || Ha3Banue paznenoB u TeM NporpaMmmbl KonuuecTtBo yacos ‘ ONEeKTpOHHBIE
n/n Bceero|| Kourposbhsie | [TpakTuueckue (umdposere)
paBGOTHI paBoTHI o0pazoBaTenbHbIE
pecypcbl
4 [TepieHAMKYIAPHOCTD 25 BBEJIUTE BBEJIUTE [[1]
HaIPaBJIEHHOCTH U IMJIOCKOCTEH B 3HAYEHHE 3HAYCHHE
MIPOCTPAHCTBE
5 Vribl ¥ 1abHOCTD 16 1 BBEJIUTE [[1]
3HAUYCHHE
6 MHororpanHuku 7 1 BBEJIUTE [[1]
3HAYEHHE
7 Bekrops! B mpocTpaHcTBe 12 BBEJIUTE BBEJIUTE [[1]
3HAYCHHE 3HAYEHHE
8 [ToBTOpeHue, 06001IeHNE 1 5 2 BBC/IUTE [
cUCTEeMaTu3alus 3HaHUM 3HAUYCHHE
OBUIEE KOJIMYECTBO YACOB I10 0
I[TPOI'PAMME
11 KINIACC
Ne [Ha3BaHue pa3fenoB U TeM IPOrpaMMBbl KonnuecTBo yacos ‘ OnextpoHHbIe (U (pPOBLIE)
n/n Beero|[Kontponshste|[Ipaxrnueckne] 00Pa30BaTEIbHbIE PECYPCHI
paboThI paboThI
1 AHaJIUTUYECKAs] TEOMETPUS 15 1 BBEJIUTE [[1]
3HAUYEHHE
2 [ToBTOpEeHUEe, 06001IeHNE 1 15 1 BBEIUTE [[1]
cUCTEeMaTU3alus 3HAaHUM 3HAUYEHHE
3 O0BEM MHOTOTpaHHHKA 17 1 BBEJIUTE [[1]
3HAUYEHHE
4 Tena BpameHus 24 1 BBEJIUTE [[1]
3HaUYEHHE
5 [Tnomaau MOBEpXHOCTU U O0BEMBI 9 1 BBEJIUTE [[1]
KPYTJBIX TEJ 3HAUYEHHE
6 JBrxeHus 5 1 BBEJIUTE [[1]
3HAUYEHHE
7 [ToBTOpEeHUEe, 06001IeHNE 1 17 2 Beeaute  ||[[]]
cUCTeMaTu3alus 3HaHUI 3HaUYEHHE
‘HOG&BI/IT}) CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 0
I[TPOIT'PAMME




IIOYPOYHOE IVIAHNPOBAHUE

10 KJ/TACC
OJIEKTPOHHbIe [edaTenbHOCTb yUUTesIs C
Ne Tema ypoka Beero UG POBBIE yueToM paboueii
/T obpa3oBareyibHbIE MIPOTrPaMMBbl BOCTIUTaHUS
pecypchI
1 | OcHoBHbIe TTpaBU/Ia U300pa>keHuUsT Ha 1 yCTaHaB/IUBaTh
PUCYHKe TIJIOCKOCTH, TIapaslIeTbHBIX JIOBepUTe/TbHbIe OTHOIIEHUSI
MpsIMBIX (OTPE3KOB), CEpeIUHbI MKy YUUTeJIeM U ero
oTpe3Ka 00yJaroIUMUCS,
2 | IloHaTus cTepeoMeTpUM: TOUKa, 1 CTIOCOOCTBYIOIINX
TnipsiMasi, TVIOCKOCTb, TIPOCTPAHCTBO. TIO3UTUBHOMY BOCTIPHSITHIO
OcHOBHBIE TIpaBU/Ia U300paXkeHUst Ha 00yyJaroIMMuUCs
PUCYHKe TIJIOCKOCTH, TIapasiie/TbHbIX TpeboBaHui 1 IPOCKHO
TIPSIMBIX (OTPE3KOB), CePeNHBI YUHTeIsl, TIPUBJIEUEHUIO UX
OTpe3Ka BHUMaHUS K 00Cy>KaeMoi
3 | IlonaTusa: nepecekarolyecs 1 Ha ypoke UH(opMaLuu,
TUVIOCKOCTH, TIepeceKarolecs npsiMast aKTUBH3aL[N X
Y TIJIOCKOCTh; TIOJTYTIPOCTPAHCTBO TI03HaBaTeTbHOU
4 | IlonaTus: nepecekaroyecs 1 JleATeIbHOCTH;
TUVIOCKOCTH, TIepeceKarolecs mpsiMast
Y TIJIOCKOCTh; TTOJYTIPOCTPAHCTBO - IOOY>XJaTh IKO/TEHUKOB
5 | MHOrorpaHHUKH, U300pa’keHue 1 cob/o/aTh Ha ypoKe
MPOCTEMIINX ITPOCTPAHCTBEHHBIX OOILeNPHHATEIE HOPMBI
Gburyp, HeCyIecTBYIOIIMX 00bEKTOB noBezeHus, rpaBu/ia
6 | MHOrorpaHHUKH, U300pakeHHe 1 o0LeHHsI CO CTapIINMK
NPOCTEMNIINX POCTPAHCTBEHHBIX (yuurensmu) u
Gburyp, HeCyIeCTBYIOIIMX 00bEKTOB CBEpCTHUKAMK
7 | AKCHMOMBI CTepeOMETPUU U TTepPBbIe 1 (LIKO/TEHUKAMH), TIPUHLAITE
CJIe[ICTBHSI M3 HIX yueOHOM JUCLIMTUTUHBI U
8 | AKCHOMBI CTepeOMeTPUHU U TiepBbie 1 camMOOopranusany,
CJIe[ICTBHS 13 HUX - TIpYB/IeKaTh BHUMAaHUsI
9 | AKCHOMBI CTEPEOMETPHH U TTePBhIe 1 IIIKO/TEHUKOB K
cnencteust U3 HuX. CriocoObl 3a/1aHusT HEHHOCTHOMY aCTIeKTy
TIPSIMBIX U TIJIOCKOCTEH B M3ydaeMbIX Ha ypokax
npocTpancTBe. O603HaUEHHMST TTPSIMBIX ABJIEHAH, OPTaHM3aLnA UX
Y IUIOCKOCTel paboTsl € omyyaeMoit Ha
10 | M306paskeHue ceueHMi MipaMUzpl, 1 YPOKE COLHMaIbHO 3HATNMON
Kyba ¥ IIPU3MBI, KOTOPEIe POXO/AT uHpOpMALHeH —
yepes ux pébpa. N306pakeHne VHULMMPOBAHKE €€
TrepeceueHys MOTyYeHHBIX obcyxnenus,
TJI0CKOCTeH. PackpaiivBanue BBICKA3BIBAHUA yHaAUMUCH
TIOCTPOEHHBIX CEYeHHI PasHbIMU CBOEr'0 MHEHHA TIO €€
LBeTaMu MOBOALY, BbIPaOOTKHU CBOET0
11 | V306pakeHHe CeueHHi TMPaMUJEL, 1 K HEH OTHOIIEHHH,

Ky0a 1 Ipu3Mbl, KOTOpPbIe TIPOXOAST
yepe3 ux pébpa. i3o6pakeHne
TriepeceyeHust MoJTyYeHHBIX
nockocTeu. Packpammsanue
TIOCTPOEHHBIX CeYeHHH Pa3HbIMU

- UCIIO/Tb30BaTh
BOCIHUTATE/IbHbIE
BO3MOXHOCTH COZI€PKaHUSI
yueOHOTO TIpeiMeTa yepe3
JIeMOHCTPALHIO




1[BeTaMu

12

V3006parkeHue ceueHul MpaMu/pl,
Ky0a 1 Ipu3Mbl, KOTOpPbIe TIPOXOAST
yepe3 ux pébpa. i3o6pakeHne
TriepeceyeHus MoJTyYeHHBIX
nockocTel. PackpammBanue
TIOCTPOEHHBIX CeUeHHH pa3HbIMU
L[BETaMH

13

V300parkeHue ceueHui MpaMu/ipl,
Ky0a 1 Ipu3Mbl, KOTOpPbIe TIPOXOAST
yepe3 ux pébpa. i3o6pakeHne
TriepeceyeHus MoJTyYeHHBIX
nockoctel. Packpammsanue
TIOCTPOEHHBIX CeUeHHH pa3HbIMU
1[BETaMH

14

MeTo[, cjiefioB [ijisi IOCTPOEHUsI
CeueHuu

15

Mertop cnefoB A1t TOCTPOeHUs
ceuyeHny. CBOMCTBA MepecevyeHni
MPSIMBIX U MJIOCKOCTEN

16

Mertop cnefjoB A1t TOCTPOEHUs
ceuyeHny. CBOMCTBA MepecevyeHni
MPSIMBIX U TJIOCKOCTEN

17

[TocTpoeHue ceueHunyi B mupamMu/ie,
KyOe 110 TpéM Toukam Ha pébpax.
Co3paHye BbIHOCHBIX uepTexend U
3aMnuCh L1aroB MOCTPOEHUsI

18

[TocTpoeHue ceueHunyi B mupamMu/e,
KyOe 110 TpéM Toukam Ha pébpax.
Co3paHye BbIHOCHBIX uepTexei U
3amnuch L1aroB MOCTPOEHUsI

19

[TocTpoeHue ceueHnyi B mupamMu/ie,
KyOe 110 TpéM Toukam Ha pébpax.
Co3paHue BbIHOCHBIX uepTexend U
3aMuCh L1aroB MOCTPOEHUsI

20

[TocTpoeHue ceueHunyi B mupamMu/ie,
KyOe 110 TpéM Toukam Ha pébpax.
Co3paHye BbIHOCHBIX uepTexen U
3aMnuCh LI1aroB MOCTPOEHUsI

21

IToBTOpenue nnanumerpun: Teopema o
NIPOIOPLIMOHA/IBHBIX OTpe3Kax.
ITo/j061e TpeyrobHUKOB

22

IToBTOpenue mianuMmerpuu: Teopema
MeHenas. PacueTsl B CeUeHHSIX Ha
BBIHOCHBIX yepTexax. Mcropus
PasBUTHS TJIAHUMETPUU U
CTepeoMeTpru

23

KonTtpospHast pabota " AKCHOMBI
crepeoMetpuu. Ceuenus"

24

B3anMHoe pacriosioykeHue NpsIMbIX B
npoctpaHcTBe. CKpeluBatoLecs
nipsiMble. [1pr3HaKy CKpeLMBaroIKXCs

00yuaroImyMCcst IPUMepOB
OTBETCTBEHHOTO,
I'Pa’KAAHCKOTO TIOBe/IeHM,
TIPOSIB/IEHUST
YesI0BeKOoII00us 1
nobpocepaeuyHoCTH, uepe3
110/100P COOTBETCTBYOIIUX
TEKCTOB [I/Il UTeHUs], 3a7a4u
JJ1s1 pelLeHust, MPo0IeMHBIX
CUTYaL|H AJ1s1 00CyKAeHUS
B KJ1acce;

- IPUMEHSITh Ha YPOKe
WHTEePaKTUBHbBIX (OpM
paboThl 00yUaroIUXCs:
VHTeJJIeKTya/TbHbIX TP,
CTUMYJ/TUPYIOIINX
TI03HABaTebHYIO
MOTHBALIMIO IIKOJIbHUKOB;
[IUCKYCCHUM, KOTOPbIE Jat0T
yUal[|MCsI BO3MO>KHOCTb
NIPUOOPEeCTH OTBIT BeJeHHs
KOHCTPYKTHBHOT'O /IHAJIOTa;
TPYIIOBOM pabOThI WK
paboThI B Tapax, KOTOpbIe
yuar IKOJEHUKOB
KOMaH/THO! paboTe u
B3alMO/IEUCTBUIO C
IPYTUMU 1€ TbMU;

- BKJTFOUaTh B YPOK UT'POBBIX
TpoLieAyp, KOTOpbIe
TIOMOTa0T TIOAJIeP>KaTh
MOTHBAIUIO 00YYarOLUXCS
K MOJTyUeHHUI0 3HaHWH,
Ha/la’)KUBAHUIO TIO3UTUBHBIX
ME>KTMYHOCTHBIX
OTHOILIEHUH B KJjacce,
TIOMOTal0T YCTaHOBJIEHHIO
JI00Opo>KenaTeIbHOU
aTMocdephbl BO BpeMs
YPOKa;

- OpPraHu30BbIBaTH 111e()CTBO
MOTHBHPOBAHHBIX U
5pPYAUPOBAaHHBIX
o0yuaroImuXxcst Hafl UX
HeyCIeBalIMH
OJJHOK/TaCCHUKaMH,
JAOLIero MKO/IbHUKAM
COLIMA/IbHO 3HAUHMBbIH OTIBIT
COTPYJHUYECTBA U
B3alIMHOM TTOMOIIIY;

- UHUL[UMPOBATh U
TIO//1eP>KUBaTh




npsiMbIX. [lapasienbHble Npsivble B
MIPOCTPAHCTBE

25

TeopeMa 0 Cyl111eCTBOBaHUY U
eJMHCTBEHHOCTH NPSMOU
rapasiie/lbHOU IaHHOM TIPSIMOM,
MPOXOZASIIer uepe3 TOUKy
MPOCTPaHCTBA U He JieXKallleld Ha
JlaHHOU IpsMoU. JIeMMa 0
repeceyeHnH NapasulesbHbIX MPSIMbIX
TIJIOCKOCTBIO

26

[TapaniensHOCTE Tpex MpSMBIX.
Teopema 0 Tpéx napasie/bHbIX
npsAMbIX. Teopema 0 CKpeLuBaroIUXCs
TIPSIMBIX

27

[MapannenbHOe TIPOEKTHPOBAHHUE.
OCHOBHEIe CBOMCTBA MApasIie/IbHOTO
npoeKTHUpoBaHus. V3o6paxeHue
pasHbIX QUTYP B MapasuielbHOU
TIPOEKIIMU

28

[lenTpanbHas poekuus. YToi C
COHarpaB/IeHHbIMA CTOPOHAMHU. YTOJI
MeXXly NPSIMBIMU

29

3a/laun Ha [J0Ka3aTebCTBO U
WCCieloBaHue, CBsI3aHHbIE C
PacroioKeH!ueM NpsSIMbIX B
TPOCTPaHCTBE

30

[TonsaTusa: napanienbHOCTb NPSIMOU U
IIJIOCKOCTH B pocTpaHcTse. [Ipu3Hak
TNapasiieJIbHOCTH NPSIMOU Y TUIOCKOCTH.
CBoliCcTBa napasiiesbHOCTH MPSIMON U
TJIOCKOCTH

31

['eomeTpuueckue 3asaun Ha
BBIUKC/IEHHUE U [J0Ka3aTe/lbCTBO,
CBSI3aHHBIE C [1apaJl/ieIbHOCTBIO
NIPSIMBIX U IIJIOCKOCTEHN B IPOCTPaHCTBe

32

[TocTpoeHue ceueHusi, TPOXOASLLETO
yepes /IaHHYO NIPSMYI0 Ha YepTexke U
Napasiie/IbHOro Ipyroy NMpsiMOU.
PacuéTt oTHOIIEHNH

33

[NapannenbHasi NpOeKLYsl, IpUMeHeHre
[JJ1s1 TIOCTPOEHHUSI CeueHnH Kyba 1
napasenenunesa. CeorcTBa
napasuiesienune/ia v pyu3Mbl

34

[TapannensHble riockocTy. ITpusHaku
NapaJIyieJIbBHOCTH ABYX IVIOCKOCTEN

35

Teopema 0 napasiesIbHOCTH U
eJMHCTBEHHOCTH IJIOCKOCTH,
MPOXOZASIIed uepe3 TOUKy, He
TIPUHA/|JIeXKaLYI0 JaHHOW IIJIOCKOCTH U
CJIeICTBUS U3 Heé

36

CaoricTBa napasuienbHbIX IJIOCKOCTeH:
0 TapasyleIbHOCTH MPSIMBIX

WCCJIe/J0BaTe/TbCKYI0
JiesITe/IbHOCTh IIKOIbHUKOB
B paMKax peaii3alyi UMU
VH/IUBU/ya/bHBIX U
TPYIIIOBBIX
WCCTIeJ0BaTeTbCKUX
MIPOEKTOB, UTO JAaCT
IIKOJIbHUKaM BO3MO>KHOCTb
niprobpecTy HaBBIK
CaMOCTOSITE/TEHOTO
pelleHNs: TeOpeTUYeCKOn
1po0JieMbl, HaBbIK
reHepupOBaHUs U
ohopMeHHsT COOCTBEHHBIX
Wjield, HaBbIK
YB&KUTEILHOTO OTHOLLIEHHS
K 9y>KUM U7esmM,
othopMieHHBIM B paboTax
JIPYTUX UCCIe[joBaTeneu,
HaBBIK My0/TMUHOTO
BBICTYIUIEHUS TIepe
ayIUTOpUen,
apryMeHTHPOBaHUS U
OTCTauBaHUs CBOEU TOUKHU
3peHwusl.




riepeceyveHusi pU NepeceyeHru ByX
TrapaJiie/IbHbIX IJIOCKOCTEN TPeTben

37

CaoricTBa napasuienbHbIX IJIOCKOCTeH:
00 oTpe3Kax mapasuie/ibHbIX TPSIMBIX,
3aK/IFOYEHHBIX MeXX/y MapasiiebHbIMU
IJIOCKOCTSIMU; O TlepeceueHny TpsSIMOM
C JIByMsl NapaJjuieNlbHbIMU TJIOCKOCTSIMU

38

[ToBTOpenue: Teopema [Tudaropa Ha
IIJIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
NIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CgoticTBa Kyba 1 psIMOYTO/IbHOTO
napasuiesienunesa

41

Beruncnenue 1yiuH OTPe3KOB B KyOe 1
NIPSIMOYTO/IbHOM Tapasiiesienurese

42

[TeprieB MKy IIPHOCTB NPSIMOU 1
1710cKoCTH. [Ipr3Hak
NepreHUKY/IIPHOCTH NIPSIMOU U
IIJIOCKOCTH

43

[TeprieB MKy IIPHOCTD NPSIMOU U
1710cKOCTH. [Ipr3Hak
NepreHJUKY/IIPHOCTH NIPSIMOU U
IIJIOCKOCTH

44

TeopeMa 0 Cyl111eCTBOBaHUY U
eJMHCTBEHHOCTH MPSIMOWU,
MPOXOZASIIeN uepe3 TOUKy
NIPOCTPAHCTBA Y NepPIIeHUKYISPHOU K
IIJIOCKOCTH

45

[1nocKoCTH U neprieHAUKYIspHble UM
npsiIMble B MHOTOIPaHHUKAX

46

[1nocKoCTH U NeprieHAUKYIspHble UM
NpsiMble B MHOTOIpPaHHUKAX

47

[TeprieHAUKY ISP U HAK/IOHHas.
[TocTpoeHue neprieHAUKY/IsIpa U3
TOYKH Ha NIPSAMYHO

48

[TeprieHAUKY ISP U HAK/IOHHas.
[TocTpoeHue neprieHAUKY/IsIpa U3
TOYKH Ha NIPSAMYHO

49

TeopeMa 0 TPEX MepreHANKYISIpax
(npsimasi 1 obpaTHasi)

50

TeopeMa 0 TPEX MepreHANKYISIpax
(mpsimasi 1 obpaTHasi)

51

Yron Mexay CKpelrBaLUMUCS
MIPSIMBbIMU

52

[MTouck neprieHANKY/ISPHBIX MPSMBIX C
TOMOIIbIO TIePIIeHUKYISPHBIX
IJIOCKOCTeH

53

OpTOroHasbHOE IPOEKTUPOBAHKE

54

[TocTpoeHue ceueHuii Kyoa, MPU3MBI,
NIpaBU/IbHOM MHMPAMU/bI C TIOMOILLIBIO
OPTOTrOHA/IbHOU NPOEKLINU

55

[TocTpoenne ceueHunit KyOa, MPU3MBI,




NIpaBU/IbHOM MMPaMU/bI C TIOMOILLIBIO
OPTOTrOHA/IbHOU MPOEKLIUU

56

CummeTpus B IIPOCTPAHCTBE
OTHOCHUTEJ/IbHO IVIOCKOCTU. ITnockoctu
CUMMEeTpHM B MHOI'OTPaHHUKAX

57

[Tpu3HaK neprieHAUKYISIPHOCTH
NIPSIMOM Y TJIOCKOCTH Kak CJIe/ICTBUE
CUMMeTpUHU

58

IIpaBUIbHBIE MHOTOIPaHHUKU. PacuéT
PacCTOSTHUM OT TOYKH /10 TUVIOCKOCTH

59

IIpaBUIbHBIE MHOTOIPaHHUKU. PacuéT
PacCTOSTHUM OT TOYKU /10 TUVIOCKOCTH

60

Crioco0bl ONMyCTUTE TTePIIeH/UKY/ISPBI:
CUMMeTPpHUSs1, CIBUT TOUKH 110
rapasijieJ;ibHOM NpSIMOU

61

CzBur no HenapasiiesbHOW MPSIMOH,
V3MeHeHUe PaCCTOSIHUU

62

KonTtposnrHast pabora "B3anmMHoe
pacroo)keHne MPSIMbIX U TVIOCKOCTeH
B IIPOCTpPaHCTBe"

63

[ToBTOpEHME: YO/ MEXAY NPSMBIMU
Ha IJIOCKOCTH, TPUTOHOMETPHUS B
MIPOM3BOJILHOM TpPeyro/ibHUKe, TeopeMa
KOCHHYCOB

64

[ToBTOpEHME: YrO/I MeXAy
CKpellMBarIMUCS IPSIMbIMU B
TIPOCTPAHCTBE

65

'eomeTpuuecKue MeTO/ bl BEIUMC/IEHUS
yTr7a MexxJy IpSIMbIMU B
MHOTOrpaHHHUKaX

66

[Byrpannsiii yros. CBOMCTBO
JIMHEWHBIX YIJIOB ABYTPaHHOrO yIJia

67

[TepnieHauKysIpHBIE TIJIOCKOCTH.
CBolicTBa B3aUMHO
TNiepreH/IUKYISIPHBIX TJI0CKOCTel

68

[Tpu3HaK neprieHAUKYISIPHOCTH
TJIOCKOCTEeN; TeopeMa O NpsIMOu
repeceveHust IByX MJIOCKOCTeH
NeprieH/IMKYISPHbIX TPeThel
TJIOCKOCTH

69

[TpsIMOYTOJIbHBIN Mapasiienenures;
Ky0; U3MepeHusi, CBOMCTBa
TPSIMOYTOJIBHOTO TIapaJijie/ienumesia

70

Teopema 0 guarosamm
NIpSAMOYTOJIBHOIO 1apajuiesienuriesa u
CJie[ICTBUE U3 Heé

71

CrepeoMeTpuueckue U MpUKIaJHbIe
3aJjauy, CBsI3aHHbIe CO B3aMHBIM
pacIio/io;KeH!eM MNpsIMBIX U IIJIOCKOCTH

72

[ToBTOpEHMe: CKpeLMBaroIecs
TipsiMble, Tlapasiyie/lbHbIe TVIOCKOCTH B
CTaH/IapPTHBIX MHOTOTPAaHHUKAX




73 | Ilapa napasuiesibHBIX IJIOCKOCTEN Ha 1
CKpellMBaIMXCs MPSIMBIX,
pacCTOsTHUE MeXIY
CKpellMBarIMUCS IPSIMbIMU B
TIPOCTBIX CUTYaLUsIX
74 | PacCcTosiHHe OT TOYKHU JI0 TIOCKOCTH, 1
paccTosiHMe OT NPSIMOM 10 TJIOCKOCTH
75 | BpluncieHve pacCTOSHUN MeXAy 1
CKpelMBarIMMUCS NIPSIMBIMU C
NIOMOLLBIO TIePIIeHUKYISPHOU
IIJIOCKOCTH
76 | TpéxrpaHHbIA yroJi, HepaBeHCTBa AJ1s1 1
TpeXIpaHHbIX yI/I0B. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB /ISl TPEXTPAHHOrO yrJja
77 | DnemeHTHI chepuyecKoii reOMeTpUu: 1
reojiesvyecKue JIMHUM Ha 3emiie
78 | KonrpospHast pabota "Yrbl u 1
paccrosiHus”
79 | Cucremarusanys 3HaHUH 1
"MHOrorpaHHuK M ero 3jieMeHThbI"
80 | [Iupamuza. Buasl nupamMuz. 1
[IpaBunbpHasg nupamuja
81 | Ilpusma. Ilpsamas 1 HaK/IOHHas 1
nipusMel. [TpaBuibHas npusma
82 | IIpsamov napasienenunes, 1
NPSIMOYTOJIbHBIN TapasuIesienuiesi, Kyo
83 | Beinyksible MHOrorpaHHuky. Teopema 1
Junepa
84 | Beinykible MHOrorpaHHukU. TeopeMa 1
Ounepa. [IpaBunbHbIE
T10JIyIpaBUJIbHbIE MHOTOTPaHHUKU
85 | KonrposbHas pabota 1
"MHororpaHHuKu"
86 | IloHdaTHe BeKTOpa Ha IJIOCKOCTU U B 1
TIPOCTPAHCTBE
87 | Cymma BeKTOpPOB 1
88 | Pa3HOCTBL BEKTOpPOB 1
89 | IlpaBuio napauienenunesa 1
90 | YMHOKeHHe BeKTopa Ha YUCII0 1
91 | Pa3nokeHue BeKTOpa 1Mo 06a3ucCy TPEX 1
BEKTOPOB, He JIe)XallluX B OJHOU
IIJIOCKOCTH
92 | CkasisipHOe Npou3Be/ieHre 1
93 | BrluncieHue yria MeXxay BeKTOpaMHU B 1
TIPOCTPAHCTBE
94 | TlpocTenimme 3ajauu C BEKTOPAMHU 1
95 | Ilpocrenimme 3ajaum C BEKTOPaMH 1
96 | IlpocTerimme 3ajauu C BEKTOPaMH 1
97 | TlpocTenimme 3ajauu C BEKTOPAMU 1
98 | O606I1IeHre U CUCTeMaTH3aIHsI 3HaHUH 1




99 | O6006IIIeHMe 1 CMCTeMAaTH3alysl 3HAHUH 1
100 | VitoroBasi KOHTpOJIbHasi paboTa 1
101 | VitoroBast KOHTpOJIbHast paboTa 1
102 | O600611eHMe U CUCTeMaTHU3aLMsl 3HAHWH 1
11 KVZTACC
JIEKTPOHHBI ATE/IbHOCTb YUUTeJIS
O1eKTpo e esATe/IbHOC e C
Ne npoBbIe yeTOoM paboueit
Tema ypoka Bcero 1P Y P
/1 obpa3oBareyibHbIE NpOrpaMMbl BOCITUTaHUS
pecypcsl
1 | [loBTOpeHue TemMbl "KoopAuHATHI 1 yCTaHaB/IUBaTh
BEKTOpa Ha IIJIOCKOCTH U B Jl0BeprTe/bHbIe OTHOLLIEHUS
MPOCTPaHCTBe" MeXy yuuTeseM U ero
2 | IToBTropenue Temsl "CkassipHOe 1 00yyJaroImuUMucH,
TpOM3Be/ieHre BeKTOPOB" CTIOCOOCTBYIOIINX
3 | [loBTOpeHue Temel "BblunciieHue yria 1 [TI03UTUBHOMY BOCIIPUATHIO
MeJKJy BeKTOpaMu B IIPOCTpaHCTBe" obyuaronmmMucs
4 | TloBTOpeHue TeMsl ""YpaBHeHHe 1 Tpe6oBaHuMii 1 IpockO
MpsIMOM, MPOXO/sLel yepe3 iBe yuuTeJsid, TIPUBJIEUEHUIO UX
TOUKI" BHUMaHUs K 00Cy>KIaeMoi
5 | YpaBHeHue I/I0CKOCTH, HOPMaJlb, 1 Ha ypoKe MH(pOpMaLyu,
ypaBHeHUe IIJIOCKOCTH B OTpe3Kax dKTHUBH3alUK X
6 | YpaBHeHUe IJIOCKOCTH, HOPMAJIb, 1 TI03HaBaTe/IbHOU
ypaBHeHHe TJIOCKOCTU B OTpe3Kax AeATe/IbHOCTY,
7 | BeKTOpHOe npouv3BeieHue 1
8 | JluneiiHble HEPABEHCTRA, JIMHEHHOe 1 - MOGY>K/iaTh IIKO/TbHUKOB
NpOrpaMMHMpOBaHHe co0OsroaTh Ha YPOKe
9 | JluHeliHble HepaBeHCTBA, TUHEHHOe 1 OGL[eNPUHATBI HOPMBI
NpOrpaMMHMpOBaHHe TOBe/leHNs], TIpaBUIa
10 | AHanUTHMYeCKHe MeTOZBI PACyéTa yria 1 OGeHuA CO CTapIIMMH
MeXX/ly IPSIMBIMM B MHOT'OI'PaHHHKAX (yunrensmu) 1
11 | AHaUTUYeCKUe MeTOo/bl pacuéTta yria 1 CBEpCTHHKAMM
MEKJIY TIOCKOCTAMH B (LLIKO]II)I:II/IKaMI/I), TIPUHLUTIBI
MHOFOrPaHHHKAX yueOHOM JUCLIMTUTUHBI U
12 | ®opmysa pacCTOSIHUA OT TOUYKHU O 1 CaMOOpraHH3aL1H;
IIJIOCKOCTH B KOOpZIMHATaX - IpHB/IEKATL BHIUMAHIA
= IIKOJIbHUKOB K
13 | HaxoxzeHre pacCTOSHUM OT TOUKU [0 1
L[eHHOCTHOMY acCIeKTy
TIJIOCKOCTH B KyOe
= V3y4yaeMbIX Ha YpOKax
14 | HaxoxzjeHre pacCTOSIHUM OT TOUKU [0 1 yHaem P
o SIBJICHWM, OpraHv3aLys ux
IIJIOCKOCTH B NPaBU/IbHOY NTUPaMUzie o
. paboTHI € TIOTy4aeMoi Ha
15 | KonTposibHasi paboTa "AHanuTryeckast 1 o
" YPOKe COLIaIbHO 3HAUYMMOU
reoMeTpus o
vHbopMarLeii —
16 | CeueHuss MHOTOIPaHHUKOB: 1
VHULIMMPOBaHue ee
CTaHJapTHble MHOIOIrPAHHUKH
obcyxeHus,
17 | CeueHus1 MHOTOIPaHHUKOB: METO/, 1
BBICKa3bIBaHUS yUallMMUCS
CI1e[10B
TR A 7 CBOEro MHeHUs 110 ee
e4eHHsI MHOTOTPaHHUKOB: MOBOJLY, BRIPAGOTKY CBORTO
CTaH/apTHbIE [VI0CKOCTH, TepeceteHHs K Heil OTHOILICHHS:
NIPSIMBIX U IIJIOCKOCTEeMN - HCLO/IBb30BATE
19 | IlapanienbHble IIPsIMbIe U IJIOCKOCTH: 1




rapaJsijiejbHble CeUeHHs

20

[TapannenbHble NpsiMble Y TVIOCKOCTH:
pPacyéT OTHOLIEHUU

21

[NapanenbHble IPsSIMble U TJIOCKOCTHU:
YTJIbI MEeX/1y CKpellMBarLMMUCS
NIPSIMBIMU

22

[TeprieHAVKYISIpHBIE TIPSIMbIE U
IJIOCKOCTH: CTaHZApPTHbIE Mapbl
neprieH/IMKY/ISPHbIX TJI0CKOCTeN U
NIPSIMBbIX, CAMMETPUM MHOTOTPaHHUKOB

23

[TeprieHAVKYISIpHBIE TIPSIMbIE U
IJIOCKOCTH: TeopeMa O Tpex
neprieH/IMKYy/Ispax

24

[TeprieHAVKYISIpHBIE TIPSIMbIE U
IJIOCKOCTH: BBIYMC/IEHUS JJ/IUH B
MHOTOrpaHHHUKaX

25

[ToBTOpEHMe: 1IIOIAAN
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /I/IsT
TIoIazel, coobpa)keHus 1oj00ust

26

[ToBTOpEHuMe: 1IOIAAN
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /I/IsT
Trionazield, coobpakeHus 1oj00ust

27

[ToBTOpEHuMe: 1IOIAAN
MHOT'OYTOJIbHUKOB, (hOPMY/JIbI /I/IsT
TIoIazeld, coobpa)keHus 1oj00ust

28

[Tnowjagu ceueHMt MHOTOTPAHHHUKOB:
TUIOIIA/I TIOBEPXHOCTEH, pa3pe3aHust
Ha YaCTH, CooOpakeHUs TI0Jj00ust

29

[Tnowjau ceueHMt MHOTOTPAaHHHUKOB:
TUIOIIA/I TIOBEPXHOCTEH, pa3pe3aHust
Ha YaCTH, CooOpakeHUs TI0Jj00ust

30

KonrpossHas pabora "IloBTopenue:
MHOT'OTPaHHUKH, CeYeHUsI
MHOT'OT'PaHHUKOB"

31

O6béM Tena. O6beM MPSIMOYTOJIEHOTO
niapajuiesienuresia

32

3agauu 00 yiBoeHMU Kyba, 0
KBaZIpaType Ky0a; 0 TPUCEKLIUH yTIJia

33

CrepeomeTpuyeckue 3ajauu,
CBsi3aHHBIE C 00BEMOM
NIPSIMOYTOJIBHOT'O TIapajule/ienuresa

34

[MpuKaHbIe 3alauk, CBSI3aHHbIE C
BBbIUHC/IeHUEM 00béMa
TIPSIMOYTOJIbHOTO TIapasijie/ienure/ia

35

OO6BEM NMPSIMON TIPU3MBI

36

CrepeomeTpuyeckue 3ajauu,
CBsi3aHHBIE C BBIUMC/IeHHEM 00BhEMOB
MPSIMON IPU3MBI

37

[TpuKiaHbIe 3a/1auu, CBSI3aHHBIE C
00BEMOM TIPSIMOM MPU3MBI

38

Beruncnenve 065EMOB TeJT C TIOMOLIBIO
ornpeenéHHoro nHrerpana. Oobém

BOCITUTATe/IbHbIE
BO3MO>KHOCTH CO/Iep>KaHHS
yueOHOTO TIpeiMeTa yepe3
ZIeMOHCTPALHIO
00yuaroImyMCst IPUMEpOB
OTBETCTBEHHOTO,
I'Pa’KJAHCKOTO TIOBe/IeHM,
TIPOSIB/IEHUST
YesI0BeKOoII00us 1
nobpocepaieuyHoCTH, uepe3
110/100p COOTBETCTBYOIIUX
TEKCTOB [I/Il UTeHUs], 3a7a4u
JJ1s1 peleHust, MPoOIeMHBIX
CUTYaL[UH AJ1s1 00CyKAeHUS
B KJ1acce;

- IPUMEHSITh Ha YPOKe
WHTEePaKTUBHbBIX (OpPM
paboThl 00yUaroIUXCs:
VHTeJJIeKTya/TbHbIX UTP,
CTUMYJ/TUPYIOIINX
TI03HABaTe/bHYIO
MOTHBALIMIO IIKOJIbHUKOB;
[IUCKYCCHM, KOTOPbIE Jat0T
yUal[|MCsI BO3MO>KHOCTb
NIPHOOPEeCTH OTBIT BeJeHHs
KOHCTPYKTHBHOT'O /IHAJIOTa;
TPYIIOBOM pabOThI WK
paboThI B TIapax, KOTOpbIe
yuar IKOJEHUKOB
KOMaH/THOH paboTe u
B3alMO/IEUCTBUIO C
IPYTUMU 1€ TbMU;

- BKJTFOUaTh B YPOK UT'POBBIX
TpoLieAyp, KOTOpbIe
TIOMOT 0T TIOZ/IeP>KaTh
MOTHBAIUIO 00YYarOLUXCST
K MOJTyUYeHHUI0 3HaHUH,
Ha/la’)KUBAHUIO TIO3UTUBHBIX
ME>KTMYHOCTHBIX
OTHOILIEHUH B KJjacce,
TIOMOTal0T YCTaHOBJIEHHIO
JI00po>KenaTeTbHOU
aTMocdephbl BO BpeMs
YPOKa;

- OpPraHu30BbIBaTH 111e()CTBO
MOTHBHUPOBAHHBIX U
5PYAMPOBaHHBIX
o0yuaroImuXxcst Hafl UX
HeyCIeBaroIMH
OJJHOK/TaCCHUKaMH,
JAOIIero MKO/IbHUKAM
COLMA/IbHO 3HAUKMBbIH OTIBIT




HAKJIOHHOU MPU3MBI

39

Beruncnenre 065EMOB TeJT C TIOMOLIBO
orpezie/iéHHOTO HTerpana. Oobém
nMpaMu/pl

40

dopmyna 06béMa MUpamMUpI.
OrHoleHre 00beMOB MUPaMUZ, C
00IIIMM yT7IOM

41

dopmyna 06béMa MUpamMUpI.
OrHoleHre 00beMOB MUPaMUZ, C
00IIIMM yT7IOM

42

CrepeomeTpuyeckue 3ajauu,
CBsi3aHHBIE C 00bEMaMU HAKJIOHHOM
TIPU3MBI

43

CrepeomeTpuyeckue 3ajauu,
CBsi3aHHBIE C 00bEMaMy TMPAMU/IbI

44

[IpuknazHble 3ajauu 110 TeMe
"OO6BEMBI Tes", cBsI3aHHBIE C 00BLEMOM
HaKJIOHHOUW MPU3MBI

45

[IpuknazHble 3ajauu 110 TeMe
"OO6BEMBI Ten", cBsI3aHHBIE C 00BEMOM
TTUPaMU/IbI

46

[TpumeHeHne 00bEMOB. BrrunciieHve
PacCTOsIHUS 10 TUIOCKOCTH

47

KonTtposrHast pabora "O6béM
MHOTI'OTpaHHUKA"

48

LInnuHaprYecKast TOBEPXHOCTb,
obpa3yroriye UIHHAPHUUECKOU
TIOBEPXHOCTHU

49

Hunmungp. [IpssmMoit Kpyrosou
numHzp. [1nomaas moBepxHOCTH
LWIKMHApPA

50

Konunueckasi ToBepxHOCTb,
obpa3ytorye KOHUUeCKon
rosepxHoctu. Konyc

51

CeueHue KOHyCa IJIOCKOCTBIO,
TrapaJiyieJIbHOU IJIOCKOCTY OCHOBaHUSI

52

Y ceuéHHbIil KoHyC. I300pa>keHne
KOHYCOB M YCEUEHHBIX KOHYCOB

53

[Tnomage 6OKOBOM MTOBEPXHOCTH U
TIOJTHOW TTOBEPXHOCTH KOHYyCa

54

[Tnomiage 6OKOBOM MTOBEPXHOCTH U
TIOJTHOW TTOBEPXHOCTH KOHYyCa

55

CrepeomeTpuyecKye 3a/jauu Ha
[I0Ka3aTe/bCTBO 1 BBIUMCI/IEHHE,
TIOCTPOEHUEM CeueHHH LMIMH/IPA,
KOHyCa

56

CrepeomeTpuyecKye 3a/jauu Ha
[I0Ka3aTeybCTBO Y BBIUMCI/IEHHE,
TIOCTPOEHUEM CeueHHH LMIMH/IPA,
KOHyCa

57

[MpuknagHble 3a/1auu, CBSI3aHHbIE C
LUJIUH]IPOM

COTPYJHUYECTBA U
B3alIMHOM TTOMOIIIY;

- UHUL[UMPOBATh U
TIO//1eP>KUBaTh
WCCJIe/J0BaTe/TbCKYI0
JesITeIbHOCTh IIKOIbHUKOB
B paMKax peaii3alyi UMU
VH/IUBU/yabHBIX U
TPYIIIOBBIX
WCCTIeJ0BaTeTbCKUX
MIPOEKTOB, UTO JaCT
IIKOJIbHUKaM BO3MO>KHOCTb
niprobpecTy HaBBIK
CaMOCTOSITE/TEHOTO
pelleHNs: TeOPeTUYeCKOn
1po0JieMbl, HaBbIK
reHepupOBaHUs U
ohopMeHHsT COOCTBEHHBIX
Wjiel, HaBbIK
YB&KUTEILHOTO OTHOLLIEHHS
K 9y>KUM U7esM,
ohopMieHHBIM B paboTax
JIPYTUX UCCie[joBaTeneu,
HaBBIK Ty O/ TMUHOTO
BBICTYIUIEHUS TIepe|
ayIUTOpUen,
apryMeHTHPOBaHUS U
OTCTauBaHUs CBOEU TOUKHU
3peHwusl.




58

[MpuknasHble 3a/1auu, CBSI3aHHbIE C
LWJIMHIPOM

59

Cdepa u 11ap

60

[Tepeceuenue cdepsl U Hiapa ¢
Ti0cKocThio. Kacanue mapa u cdepsl
TUIOCKOCTBIO. By 1 m3o0pakeHne
1mapa

61

[Tepeceuenue cdepbl U MIapa ¢
Ti0cKocThio. Kacanue mapa u cdepsl
TUIOCKOCTBIO. By 1 m3o0pakeHne
mapa

62

YpaBHenue coepsl. [Tnomaas chepsl U
eé yacren

63

CumMeTpus cepsl U 11apa

64

CrepeomeTpuyecKye 3a/jauu Ha
[I0Ka3aTeybCTBO Y BBIUMCI/IEHHE,
CBsi3aHHBIE CO C(hepoii U 11apom,
TIOCTPOEHUEM MX CeUeHHH TJIOCKOCTBI0

65

CrepeomeTpuyecKye 3a/jauu Ha
[I0Ka3aTebCTBO U BBIUMCI/IEHHE,
CBsi3aHHBIE CO C(hepoii U 11apom,
TIOCTPOEHUEM MX CeUeHHH TJIOCKOCTBI0

66

[TpuknagHble 3a7aun, CBSI3aHHBIE CO
cdepotii u 11apoM

67

IToBTOpEHME: OKPY)KHOCTH Ha
IIJIOCKOCTH, BBIYUC/IEHUS B
OKPY’KHOCTH, CTaHJAPTHBIE TIOA00us

68

Pa3muHble KOMOWHALIUH TeJT
BpallleHHsl U MHOTOTPDAHHUKOB

69

3azauu no teme "Tesia U MOBEPXHOCTU
BpaleHus"

70

3azauu no teme "Tesia U MOBEPXHOCTU
BpaleHus"

71

KonTtpospHast pabora "Temna u
TIOBEPXHOCTU BpaljeHus"

72

O6bém mummHzapa. Teopema 06 06BéMe
TPSIMOTO LIW/IMH/IPA

73

Beruncnenve 065EMOB TeJT C TIOMOLIBIO
orpezie/iéHHOTrO HTerpana. Oobém
KOHyCa

74

[Tnoraau 60KOBO U ITOTHOM
TIOBEPXHOCTH KOHYCa

75

CrepeomeTpuyeckue 3ajauu,
CBsi3aHHBIE C BBIUMC/IeHHEM 00BbEMOB
LIWIMH/PA, KOHyCa

76

[IpuknazHble 3ajauu 110 TeMe
"OOBEMBI U MJIOIA/I TIOBEPXHOCTEH
Tesn"

77

OO0BEM 1mapa ¥ I1apoBOTr0 CeKTOopa.

Teopema 06 06Béme mapa. [Tnomjans
cdepsl. CTepeoMeTpruecKre 3aauy,
CBsI3aHHBIE C BbIYMC/IeHHEM 00BEMOB




I11apa, 11apoBOT0 CerMeHTa 1
I1aPOBOT0 CEKTOpa

78

[IpuknazHble 3ajauu 110 TeMe
"O6BEMBI Ten", cBsI3aHHBIE C 00BLEMOM
11apa Y IIoLazbo chepsl.
COOTHOIIIeHHUST MEXXY TUIOAIsIMU
TIOBepXHOCTeH 1 06BEMaM TIOZ0OHBIX
TeJl

79

[Togo6HBIe Tena B IPOCTPaHCTBe.
Vi3menenne o0béMa 1py ofo0um.
CrepeomeTpuyeckue 3ajauu,
CBsi3aHHBIE C BBIUMC/IeHHEM 00BbEMOB
Tes U IJIoIIa/lel MOBEPXHOCTEN

80

KonTtposrHast pabora "ITnoragu
TIOBEPXHOCTH ¥ 00BEMBI KPYTJIBIX Ten"

81

JBr>KeHus IpOCTPaHCTBaA.
Orobpaxenusi. [IBrkeHus U
paBeHCTBO (uryp. Ob1ue CBOWCTBA
JIBWDKeHUH

82

Bupbl aBv>KeHWN: napasiebHbI
NepeHoc, LieHTpaJibHasi CUMMeTpHS,
3epKajibHasi CHAMMeTpHUsi, TOBOPOT
BOKDYT MpPSIMOU

83

[Tpeo6pa3zoBanus nogobwus. [Ipsmas u
cdepa Ditsiepa

84

['eomeTpuueckue 3asaun Ha
TIPUMEHEHNe [IBHKEeHUs

85

KonTtpospHast pabota "BekTopshI B
MpOCTpaHCTBe"

86

O6o0r1matoriee moBTopenue 11
TIOHATUN U METO/|0B Kypca reOMeTpyu
10-11 kmaccoB, cucTemMaTHU3aIUs
3HaHuu: "[lapanienbHOCTb NPSAMBIX U
TJIOCKOCTEN B MPOCTPaHCTBe"

87

O6o0r1matoiee moBTopenue 11
MOHSATUM U METO/IOB Kypca reOMeTpuu
10-11 kmaccoB, cucTeMaTU3aIUs
3HaHUU: "BeKTopbl B MPOCTpaHCTBe"

88

O6o0r1matoiiee moBTopenue 11
MOHAATUM U METO/IOB Kypca reOMeTpuu
10-11 kymaccoB, cucTeMaTU3aIUs
3HaHUU: "BeKTopbl B MPOCTpaHCTBe"

89

O6o0r1matoriee moBTopenue 11
TOHSITUM Y METO/IOB Kypca reOMeTpuu
10-11 kymaccoB, cuCcTeMaTHU3aIUs
3HaHuH: "O6BbeM MHOTOrpaHHHKA"

90

O6o0r1matoiee moBTopenue 11
MOHAATUM Y METO/IOB Kypca reOMeTpuu
10-11 kyaccoB, cucTeMaTHU3aIUs
3HaHuH: "OOBbeM MHOTOrpaHHHKA"

91

O6o0r1matornee moBTopenue 11
TIOHSITUN ¥ METO/I0B KypCa reOMeTpUH




10-11 kymaccoB, cucTemMaTU3aIUs
3”HaHui: "[lnomaan noBepxHOCTU U
00BEMBI KPYTJIbIX Tes"

92

O6o0r1matoriee moBTopenuye 11
TOHSATUM Y METO/IOB Kypca reOMeTpuu
10-11 kyaccoB, cuCcTeMaTHU3aIUs
3”Hanui: "[lnomaan noBepxHOCTU U
00BEMBI KPYTJIbIX Tes"

93

VToroBast KOHTpo/IbHast paboTa

94

WToroBast KOHTpO/IbHast paboTa

—

95

[ToBTOpEHUE, 0600ITIEHNE U
CHCTeMaTH3allysl 3HaHUM

96

VicTopust pa3BUTHsL CTEpEOMETPUH KaK
HayKU U eé poJ/ib B Pa3BUTHUH
COBpPEMEeHHbBIX UH)XeHEePHbIX U
KOMIbIOTEPHBIX TEXHOJIOTHH

97

VicTopus pa3BUTHsL CTEpEOMETPUH KaK
HayKU U eé poJib B Pa3BUTUH
COBpPEMEeHHbBIX UH)XeHEePHbIX U
KOMIbIOTEPHBIX TEXHOJIOTHM

98

VicTopust pa3BUTHsL CTEpEOMETPUH KaK
HayKU U eé poJ/ib B Pa3BUTUH
COBpPEMEHHbBIX UH)XeHEePHbIX U
KOMIbIOTEPHBIX TEXHOJIOTHM

99

VicTopust pa3BUTHsL CTEpEOMETPUH KaK
HayKU U eé poJ/ib B Pa3BUTHUH
COBpPEMEeHHbBIX UH)XeHEePHbIX U
KOMIMbIOTEPHBIX TEXHOJIOTHH

100

VicTopust pa3BUTHsL CTEpEOMETPUH KaK
HayKU U eé poJib B Pa3BUTUH
COBpPEMEeHHbBIX UH)XeHEePHbIX U
KOMIbIOTEPHBIX TEXHOJIOTHH

101

VicTopust pa3BUTHsL CTEpEOMETPUH KaK
HayKU U eé po/ib B Pa3BUTHUH
COBpPEMEeHHbBIX UH)KeHEePHbIX U
KOMIbIOTEPHBIX TEXHOJIOTHM

102

VicTopust pa3BUTHsL CTEpEOMETPUH KaK
HayKU U eé poJib B Pa3BUTHUH
COBpPEeMEeHHbBIX UH)XeHEePHbIX U
KOMIbIOTEPHBIX TEXHOJIOTHH
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