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HOACHUTEJ/IBHASA 3AIIMCKA

['eomerpus siBnsieTcss OAHMM M3 0a30BBIX KYpCOB Ha YpPOBHE CPEIHETO
oOuiero 00pazoBaHus, TaKk KaKk 00ECeuyrnBaeT BO3MOKHOCTh N3YUCHUS JTUCIUILIUH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M NPEAMETOB T'YMAHHUTAPHOIO IUKJIA.
[lockonbky  JOruueckoe  MbIIUIeHHE,  GOpMHUpPyeMOe  MpU  U3YUYECHUH
o0yJarouuMucs MOHATUMHBIX OCHOB N€OMETPHUH, MPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHNUH LENOYKHU JIOTUYECKUX YTBEPKACHUW MPU PEIICHHH T€OMETPUUYECKHUX
3aJa4, YMEHWE BBIJBUraTb MW ONPOBEPrarb THUIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS TPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOTO LMKJIA, B YACTHOCTH
du3nueckux 3aaad.

[lens ocBoeHUs IporpaMMbl yueOHOro Kypca «I'eomerpusi» Ha yriayOin€HHOM
YPOBHE — pa3BUTHE HWHIUMBHUIYAIbHBIX CHOCOOHOCTEH OOydaroumxcsi Mpu
U3yYEHUH TE€OMETpPUM uepe3 oO0ecleyeHHe BO3MOYKHOCTH MPHOOPETeHUsS U
UCIIOJIb30BaHUs Oosiee TIyOOKMX TE€OMETPUYECKMX 3HAHUW W JCHUCTBUH,
cnenuUUHbIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIEUTHOTO NpodhecCHOHATBHOTO
00pa3oBaHUsl, CBA3aHHOI'O C UCIIOJb30BAaHUEM MAaTEMATHUKHU.

[IpuoputeTHbIMU 3aJa4aMH Kypca TE€OMETPUM Ha YTIyOJEHHOM YPOBHE,
PaCIIMPSIIOIIMMU U YCWIIMBAIOLIMMHU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCS:

paclIMpeHne NPEACTABICHHS O TEOMETPUU KaK 4aCTH MUPOBOUM KYJIbTYPhI U
(opMupoOBaHHE OCO3HAHUS B3AUMOCBS3M T'€OMETPUU C OKPY>KAIOIIUM MUPOM;

dbopMupoBaHHE TNPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIIMX MATEMATUYECKUX MOJEIAX, IMO3BOJLAIOIIMX ONUCHIBATH M M3Yy4aThb
pa3HbIE ABJICHUS OKPYKAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO anmapara 1o pasueiny
«CtepeomeTpus» yueOHOI0 Kypca FeOMETPUU;

dbopMupoBaHHEe  yMEHHMS  BIAJETh  OCHOBHBIMU  MOHSATUSMU O
MIPOCTPAHCTBEHHBIX (PUIrypax MW KX OCHOBHBIMH CBOMCTBAMH, 3HAHUE TEOPEM,
GopMysl U yMEHHME UX NPUMEHATh, YMEHUS [OKa3blBaTh TEOPEMBbl U HAXOJUTh
HECTaHAapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHUpOBaHNE YMEHHUS PacClo3HaBaTh HA YEPTEKAX, MOJIETSAX U B PEAIbHOM
MHpPE MHOTIOTPAaHHMKH W Tela BpalleHUs, KOHCTPYHPOBATH TI'€OMETPHUUYECKHUE
MOJIEIIN;

dbopMupoBaHUEe MOHUMAHUS BO3MOKHOCTH aKCMOMATUYECKOTO MOCTPOEHUS
MaTeMaTUYeCKUX TeopuH, (GopMupoBaHUE MOHUMAHUS POJIU AKCUOMATHKU TPU
IIPOBEIECHNUH PACCYKICHUM;

dbopMHUpOBaHUE YMEHHMs BIAJ€Th METOJAMU JOKa3aTeIbCTB M aJITOPUTMOB
pElIEHNs, YMEHHUsI HUX NPUMEHATH, IIPOBOAUTH JIOKA3aTECIbHBIE PACCYKICHHS B
XOJI€ PELICHUS CTEPEOMETPUUYECKHUX 3a/1a49 U 337a4 C IPAKTUYECKUM COACPKAHUEM,
(¢opMupoBaHHE TPEACTABICHUA O HEOOXOAUMOCTH  JIOKa3aTelIbCTB  IpHU



000CHOBAaHWH MAaTEeMaTUICCKUX YTBEP)KICHHUHN M POJIM aKCHOMATHKHU B IMPOBEICHUN
JIEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE W COBEPIICHCTBOBAHWE WHTEIUICKTYAIbHBIX M  TBOPYECKHX
CIOCOOHOCTEHN 00yUaromuxcs, MO3HABATEIbHON aKTUBHOCTH, UCCIEI0BATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIICHUS, MHTEpEca K U3YUCHUIO TCOMETPHH;

dbopmupoBanre ¢(yHKIIMOHATBLHON TPAaMOTHOCTH, PEJIEBAHTHOW TE€OMETPHH:
YMEHHUSI PACIlO3HABaTh IMPOSIBJICHUS TEOMETPUUECKUX TIOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAbHBIX JKM3HCHHBIX CHTYAllUSAX W MPH HU3YYSCHUU APYTHX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH ©  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUSI pPEaJTbHBIX CHUTYaI[Mi, HWCCIICIOBAHUS TTOCTPOSHHBIX MOJIEICH,
UHTEPIIPETAINH MTOJTYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMU COJIepKaTEIHbHBIMH JTUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xnaccax sBisroTcs: «lIpsmMbple W IMJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukmn», «Tema BpameHus», «BekToppl W KOOpPAWHATHI B
MIPOCTPAHCTBEY, «JIBIKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpebGoBaHHE «yMETh OINEPHUPOBATH
MOHATUSAMHIY, PEJICBAHTHBIMH T'€OMETPHHM Ha yTiyOJEHHOM ypOBHE OOy4YeHHUS B
10-11 xmaccax, OTHOCUTCS KO BCEM COJEpKaTeIbHBIM JUHUSIM Y4eOHOTO Kypca, a
dopMupoBaHHE JIOTMYECKMX YMEHUH  pacmnpenensercs He TOJbKO IO
coJiepKaTeNbHBIM JTMHUAM, HO U 1O TojgaM oOydenusi. Coaepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yiibTaTaM ocBoeHHs DenepanbHOil padoueit
IpOrpaMMBbI, pacHpeeNEHHBIM 110 TOJaM OOy4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3zoM, 9TOOBI KO BCEM OCHOBHBIM, TPUHITUIIHAIILHBIM BOTIpOCaM 00ydJaromuecs
oOpamaiuch HEOJHOKPATHO. JTO TO3BOJIIET OPraHu30BaTh  OBJIAJICHHC
T€OMETPUUYECKUMU TOHATHUSIMH W HABBIKAMH MOCJIEA0BATEIBHO U MOCTYNAaTENbHO, C
COOIOZICHUEM TIPHUHIIUIIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKJIFOYATh B OOIIYIO
CHUCTEMY TE€OMETPUUYECKHUX MPEICTABICHUNA OO0yYarOIINXCsl, pACIIUPSs U YriayOssis
e€, 00pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa k U3y4eHUIO TEOMETPHUH Ha YIIyOIEHHOM ypOBHE TTO3BOJISET:

co3matb  ycnoBus i auddepeHnmanuu  00ydeHHs, TOCTPOCHUs
WHIUBUIYATbHBIX 00pa30BaTEIbHBIX MPOrpaMM, OOECIeYUuTh YIIyOiaEHHOE
W3Y4YCHHE TEOMETPUU KaK COCTABIISIIONICH yueOHOro npeameta «MaTeMaTHKay;

MOATOTOBUTh OOYYAIOMIUXCA K TPOJOJDKEHUIO HM3YYCHHUS MAaTEMaTHKU C
yu€ToM BbIOOpa Oyayimiedl npodeccuu, obecrnedunBas MPEEMCTBEHHOCTh MEXIY
0o0mmM 1 TpoheCCHOHATBHBIM 00pa30BaHHUEM.

Ha wu3ydyenue yueOHOoro kypca «l'eomerpusi» Ha yriayOJEHHOM ypOBHE
orBoautcs 170 gacoB: B 10 kmacce — 102 gaca (3 yaca B Henenio), B 11 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).



COAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ NUIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHA  cTepeoMeTpud. Touka, mnpsmas, IJIOCKOCTb,
npoctpancTBO. [loHsTHE 00 AaKCMOMATUYECKOM NIOCTPOEHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosio)keHHue TNpsSMBIX B NPOCTPAHCTBE: IEPECEKAKOIINECS,
napajuleNIbHble W CKpeluBaromuecs mnpsmele. lIpu3Hakm ckpemumBaromumxcs
npsAMbIX. [apaninenbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJlIeIbHbIC
IPSAMBIE B IPOCTPAHCTBE, MTAPATUIENBHOCTD TPEX NPSAMBIX, TAPAUICIBHOCTD IPSIMOU
u 1ockocTtd. IlapannenbHoe M UEHTpaJbHOE MNPOEKTHUPOBAHME, H300pa’KEeHUE
¢uryp. OcHOBHBIE CBOICTBa MapajlIeIbHOIO MNpOeKTHpoBaHUs. HM3o0paxkeHue
duryp B nmapajieabHON MPOEKUUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMU, YIOJ
MEXKYy NPSAMBIMU B IPOCTPaHCTBE. llapamiesbHOCTh TNIOCKOCTEN: NapajuIesIbHbIE
IJIOCKOCTH, CBOMCTBA napasuieIbHbIX IIJIOCKOCTEM. [Ipocrenimue
NPOCTPAHCTBEHHbIE (PUTYpbl HAa IUIOCKOCTH: TETpa’jp, Mapajljielsienue],
MOCTPOCHUE CEUCHU.

IleprieHIMKYIAPHOCTD MPSAMOU U IUIOCKOCTH: NEPIECHAUKYIIAPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, MPSMbBIE MAPAJUIEIBbHBIE W TEPHEHAUKYJISAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYJISIPHOCTU IpPsAMOW M IUIOCKOCTH, TEOpeMa O IIpsMOU
NEPICHIUKYIISIPHON IIJIOCKOCTH. OpToronaibHOE IIPOCKTUPOBAHUE.
[leprieHAMKYSIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IIOCKOCTH, PACCTOSIHHUE
OT MNOpsAMOM 10  IUIOCKOCTH, MpoeKHuss  (GuUrypel  Ha  IJIOCKOCTb.
[leprieHAMKYASIPHOCTh  TUIOCKOCTEW: TMPHU3HAK MNEPHEHAUKYJISIPHOCTH  ABYX
II0CKOCTEN. Teopema 0 TpEX MepHeHIUKYISIpax.

Yribel B OPOCTPAHCTBE: Yroid MEXAY NPSIMOM M IUIOCKOCTBIO, JBYTPaHHBIN
yTOJI, JUHEUHBIM yroJl ABYTPAHHOIO yria. TpEXrpaHHbIM U MHOTOTPAHHBIE YIJIBI.
CBoiCcTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yrjia. CBOWCTBA IUIOCKUX H
JIBYI'PAHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJIA.

MHoOrorpaHHUKH

Buabsl MHOTOrpaHHHUKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, IpsiMasi ¥ HaKJIOHHasi MpU3Mbl, OOKOBas U MOJIHAA MTOBEPXHOCTh MPU3MBI.
[Tapannenenunen, MNPAMOYTOJbHBIM — MApaJUIEICHUIIE] W €ro  CBOMCTBA.
Kparuailimime mnytu Ha NOBEpPXHOCTM MHOrOrpaHHuka. Teopema Oinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupammpma: nN-yroipHas nupamuja,
npaBwibHas W yceu€HHas nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
npaBWIbHOW nupaMuibl. [IpaBuibHBIE MHOTOIPaHHUKMW: NpPABWJIbHAS MpHU3MaA H



NpaBujbHAsl NUpaMHUAa, MPABWJIbHAS TPEYTroJibHASA NHUpPaMUJa W IPABUIIbHBIN
TeTpadap, kyO. IlpeactaBneHue o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTadIp,
JOACKA3IP U UKOCAIP.

Brluucienue 51€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JUAroHaad, YIJIbL
[Inomane OOKOBOM MOBEPXHOCTH U TMOJHOW TMOBEPXHOCTH NPSIMON MNPU3MBI,
IJIOIIAAh OCHOBAaHHMM, TeopemMa O OOKOBOW ITOBEPXHOCTH MPSIMON IPU3MBI.
[Tnomane OOKOBOW TMOBEPXHOCTH W TIOBEPXHOCTH TIPABUIHBHOM MHPAMUIBI,
TeopemMa O IUIOIAAY YCEUEHHON MUPAMU/IBI.

CumMmeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM  MPABUIBHBIX
MHOTOIpaHHUKOB. CHUMMETpUsi B TIPaBUIBHOM MHOTOTPAHHUKE: CUMMETPHUS
napajjieyenuie/ia, CUMMETPHUS MNPAaBWIbHBIX MPU3M, CHUMMETPHUS IPABUIBLHOU
MMAPAMU/IBL.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

[TonsTHS: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJEBOTO
BEKTOpa, BEKTOpPHl KOJUIMHEApHBIE, COHANPAaBJICHHBIE W MPOTHUBOIIOJIOKHO
HAIPaBJICHHBIC BEKTOPbI. PABEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOpAMHU: CIOKECHUE
Y BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXKEHUE BEKTOpa Ha
yucio. CBOMCTBa ClOkKEHUs BEKTOPOB. CBOKWCTBA YMHOXEHHSI BEKTOpPA HA YHUCIIO.
[lonaTHe kKOMIUIaHApHBIE BEKTOPHL. lIpuM3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBunmo mapamienenunena. Teopema O pasjJoXKEHHMM BEKTOpPA IO TPEM
HEKOMIUTAHAPHBIM  BeKTOpaMm. [IpsMoyrosibHas  cucremMa  KOOpPAWMHAT B
npoctpaHcTBe. KoopauHarel BekTtopa. CBsi3b MEXIy KOOpPAMHATAMH BEKTOpAa H
KOOpAMHATAMM TOYEK. YTOd MeXay Bekropamu. CKalsipHOE MPOU3BEICHUE
BEKTOPOB.

11 KUIIACC

Tena Bpamenus

[ToHsTHs: UMAMHAPUYECKAss IOBEPXHOCTb, KOHUYECKAas IOBEPXHOCTD,
chepuueckas TOBEPXHOCTb, OOpa3yomue MoBepxHocTed. Tema BpaiieHus:
WINHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, mmap. BzaumHoe pacmosioxeHue
chepbl U IJIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M3o0paxkenue Tten
BpallleHus Ha TUIOCcKocTH. Pa3BépTka munmuHApa u koHyca. CuMMerpusi cepbl u
mapa.

O6bEM. OcHoBHBIE cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME
OpsIMOYTOJIBHOTO Tapasuienenunena u cieactBus u3z He€. OObEM mnpsaMol u
HAKJIOHHOUW TPHU3MBI, IUJIWHAPA, TUpaMuabl U KoHyca. OOBEM IIapa U MapoBOTro
CerMEeHTa.

KoMOuHammu Ten BpaleHuss U MHOTOTpaHHUKOB. llpu3ma, BmucaHHas B
UWIMHIpP, oOnucaHHas okojo uwinHiapa. Ilepeceuenue cdeppl u 1mapa c
iockocThio. Kacanuwe mapa u cdepbl miockocTbio. [loHsATHE MHOrOrpaHHHKa,



OMKMCAHHOTO OKOJIO cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHHK WU TEJIO
BpaIICHUS.

[Imomaar MOBEPXHOCTH MWIMHApPA, KOHYCA, IUIOMAAL cPepbl U €€ yacTei.
I[Tomobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAJICH IMOBEPXHOCTEH
noao0HbeIX ¢uryp. IlpeobOpa3zoBanue mnonodusi, romorerus. PemeHune 3amad Ha
MJIOCKOCTH C UCTIOIB30BaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue cedeHnii MHOTOTPAHHUKOB M TEJI BPAIICHHS: CEUSHUS IIHH]IPA
(mapayiienbHO W TEPHEHIUKYISIPHO OCH), CEYeHUs KoHyca (TapajieiabHbIe
OCHOBAHUIO M MPOXOAIIUE Yepe3 BEPIINHY), CEUCHUS I1apa, METOAbl TTOCTPOCHUS
CEUYEHUM: METOJI CJICAOB, METOJI BHYTPEHHETO MPOCKTHPOBAHMS, METOJ TIepeHOCca
CEKYILEH TIOCKOCTH.

BekTopsbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpancTBe. Ormepanuu  Haj  BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOTO YMHOXeHHUA. [IpsimoyronbHas
cucTteMa KoopauHat B npoctpanctBe. KoopnuHaTtel BekTopa. Paznoxxenue BekTopa
no Oaszucy. KoopaMHATHO-BEKTOPHBIH METOA TMPHU PEIICHUH T€OMETPUUYECKHUX
3azay.

JIBU:KEeHUS B IPOCTPAHCTBE

JIBmxenus mpoctpancTBa. OToOpakeHus. JIBMKEHUS W PABEHCTBO (UTYP.
OOmue CBOWCTBA MABWKCHHWH. BuIbl JBWKEHHWM: NapaUIebHBIM IEPEHOC,
IICHTPAJIbHAsI CUMMETpPHS, 3€pKajbHas CHUMMETPHUS, MOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanus nmogodus. [Ipsmas u chepa Ditnepa.



HHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBI YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpa:knanckoe BocnuTaHuUe:

c(OPMHUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00YUAIOIIErOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOI'O  4JIEHa  pPOCCHUWMCKOro  o0IiecTBa,  MNPEACTaBICHUE O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IHUHBIX CTPYKTYp, SIBICHHIA,
mporeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH W APYroe), yMEHHE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMM HWHCTUTYTAMU B COOTBETCTBHUM C HX
(GyHKUUSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TpakIaHCKON HMJIEHTUYHOCTH, YBAXKEHUS K
MIPOLIJIOMY M HACTOSILIEMY POCCUKCKOM MAaTEeMaTUKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTUKEHUSIM POCCUMCKUX MAaT€MAaTUKOB U POCCHUMCKONW MaTEMATUYECKOW IIKOJIBI,
UCIOJIb30BAHUE ATUX [JOCTWKEHUM B JAPYTHX HayKaX, TEXHOJOrusX, cdepax
SKOHOMMKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JAYXOBHBIX LIEHHOCTEW pOCCHUUCKOT0 Hapoja, chOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJAEHUS, CBSI3aHHOIO C IPAKTUYECKUM
NIPUMEHEHUEM JOCTVKCHUM HAyKHM W JEATEIIbHOCTBIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OYAYIIEro;

4) 3cTeTMYECKOe BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a]a4, PEHICHUN, PacCy ACHHUM, BOCIPUUMYNBOCTD
K MaTEMAaTHYECKHUM ACIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) duznyeckoe BocIuTaAHHE:

chOpPMUPOBAHHOCTh YMEHMSI TPUMEHSATH MAaTeMaTU4YeCKHWE 3HaHUs B
MHTEpEecax 3J0pOBOro U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0pOBbIO (310POBOE MHUTAHHE, COAIAHCHUPOBAHHBIA PEXKUM 3aHATUU U
OTJbIXa, peryisipHas (u3nueckas aKTUBHOCTD), (PU3MUECKOe COBEPILIEHCTBOBAHUE
IIPH 3aHATHSIX CIIOPTUBHO-03JOPOBUTEIBHOMN AESITENBHOCTBIO;

6) TpyroBoe BociMTaHME:

TOTOBHOCTh K TpPYAY, OCO3HaHUE IIEHHOCTH TPYIOJIOOUs, HHTEpeC K
paznuuHbiM  cpepaM  TpodecCHOHATBHON  NEATEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKONM U €€ NPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oyaymelt mnpodeccu U peaan30BbIBATh COOCTBEHHbBIC >KW3HEHHbBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTreMaTH4YeCKOMY  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEM KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEUICHUH MPAKTUYECKUX 33/1a4 MATEMaTUYECKO HAITPaBICHHOCTH;

7) 3K0JI0THYECKOE BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTh  AKOJOTUYECKOW KYJIbTYphl, TOHUMAHHUE BIUSHUS
COLMATbHO-PKOHOMUYECKHX IPOIIECCOB HA COCTOSIHUE MPUPOJHOM U COLMAIIbHOMN
Cpelibl, 0OCO3HAHUE TI00aTBHOTO XapaKTepa KOJIOTHIYECKUX MPoOIeM, OpUEHTAIUS
Ha TIPUMEHEHHWE MaTEeMaTUYeCKMX 3HAHWM [JI1 pelmIeHus 3ajad B 00JacTu
OKpY)XKaIOIIeW Cpejbl, IJIAaHUPOBAHHME IIOCTYIIKOB M OIIEHKHM HX BO3MOXKHBIX
MOCJIEJICTBUN JIJISI OKPYXKAKOLIEH CPEbI;

8) HeHHOCTH HAYYHOT 0 MO3HAHUA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  Da3BUTHsI HAyKd M OOIIECTBEHHOW  TPAKTUKH, TMOHWMAaHHE
MaTeMaTUYeCKOM Hayku Kak cdepbl 4YeI0BEYECKON IeATEeIbHOCTH, ATaloB €€
pa3BUTHUST W 3HAYUMOCTH JUIS PAa3BUTUS [MBWIM3ALWH, OBJIAJACHUE S3BIKOM
MaTeMaTUKd U MaTeMaTHYECKOM KYJIbTYpOM KaK CpEICTBOM IIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISITh MPOEKTHYID M HCCIEIOBATEIbCKYIO JAESATEIbHOCTD
WHJIUBUYAJILHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YYeOHbIE 1eiiCTBUSA

ba3oBble Jloruyeckue 1eicTBUA:

BBIABJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMaTUUYECKUX
OOBEKTOB, TMIOHATHH, OTHOIICHUH MEXIYy TNOHATUSIMHU, (HOPMYIUPOBATH
ompe/ielieHUs] TIOHITUH, YCTaHABIIUBAaTh CYIIECTBEHHBIA MPU3HAK KIacCU(UKAIUH,
OCHOBaHUs JJ1s1 0000IIEHNS U CPABHEHUSI, KpUTEPHUH MPOBOJUMOTO aHAIHN3a;

BOCIIpUHUMATh,  (GOPMYJIUpOBaTH MW  TPeoOpa3oBBIBATH  CYKICHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC, CIMHUYHBIC, YaCTHBIC M OOIIHE, YCIOBHBIC;

BBISIBIIATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTHUBOPEUYUS
B (¢akTax, JAHHBIX, HAOIIOMCHUSAX W YTBEPXKACHUAX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEYNN;

JeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JE€IYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIFOUCHUN, YMO3AKJIIOUCHUH 110 aHAJIOTHUH;

MIPOBOJAUTH CAMOCTOSITENIHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPIKICHUI
(OpsiMbIE U OT IPOTUBHOIO), BEICTPAUBATh apTryMEHTAIIUIO, TPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS W BHIBOJIBI,

BBIOMpaATh CHocoO pemieHUs ydeOHOW 3aaauu  (CpaBHHMBATh HECKOJIBKO
BApDUAHTOB  pEIICHHUs, BBIOMpaTh  Haubojee  MOAXOAANIUMH ¢ Yy4ETOM
CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarebCKue AeiiCTBUS:



WCITOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEeIbCKUH HMHCTPYMEHT II03HAHUS,
dbopMmynupoBaTh  BOMPOCH,  (QUKCHUpYyIOUIME  TPOTHUBOpPEYHE,  MPOOIIEMY,
yCTaHABJIMBAaTh MCKOMOE W JIaHHOEe, (OPMHUPOBATh THIIOTE3Yy, apryMEHTHPOBATH
CBOIO TMTO3UIINIO, MHEHUE;

MPOBOAUTH CAMOCTOSITENIbHO CIUIAHWPOBAHHBIN HKCIIEPUMEHT, MCCIIEIOBAHNE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTUYeCKOro 0ObEKTa, SBJICHUS, TIPoliecca,
BBISIBJICHUIO 3aBUCHMOCTEH MEXTy 00BEKTaMHU, SIBJICHUSMH, ITPOIIECCaAMU;

CaMOCTOSITENIbHO (OpMYJIUPOBaTH OOOOIIEHUS] M BBIBOJIBI IO PE3yJbTaTaM
NPOBENEHHOTO  HAONIOJEHUS, HCCIEIOBAaHMs, OICHUBATh  JOCTOBEPHOCTH
MOJTYYECHHBIX PE3YJIbTATOB, BEIBOJAOB U 000OIIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BHTHE TMpOIEcca, a TaKKEe BBIABUTATH
MPEATNOI0KEHHS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIIATH JepuiuTel nHOpMAIMK, JAaHHBIX, HEOOXOAMMBIX JJII OTBETa Ha
BOMPOC | ISl peUIeHUs 3aa4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH,
CHUCTEMAaTHU3UPOBATh W HMHTEPIPETUPOBATh HHPOPMAIMIO PA3IUYHBIX BHUIOB U
dbopM TIpeACTaBICHHUS;

CTPYKTYpUpPOBaTh WH(MOpPMAIIMIO, TMPEACTaBIATh €€ B pasIW4yHBIX (QopMax,
WUTIOCTPUPOBATH TPaPUIECKH;

OIICHUBATH HaJEKHOCTD nHpopmaru 1o CaMOCTOSTEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBbIEe YHUBePCAJIbHbIE YUeOHbIE TeHCTBHS

O0menue:

BOCIIPUHUMATH M (DOPMYJIHPOBATH CYXKIACHUS B COOTBETCTBUHU C YCIIOBUSIMH U
[eJIIMU OOIIEeHMsI, SICHO, TOYHO, TPaMOTHO BBIpAaXKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX W IMHCHbMEHHBIX TEKCTaX, JaBaTh IOSICHEHHUS IO XOAY PEIICHHUS 3a/J1auHu,
KOMMEHTHPOBATH MMOJTyUYCHHBIN Pe3yJIbTarT;

B XoJie 00CYXJICHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMHI,
npoOJeMbl, pelraeMo 3aJadud, BBICKA3bIBaTh WJICHU, HAIlEJICHHBIE Ha IIOWCK
peHleHI/IH, COIIOCTABJIAITH CBOU CY)KI[GHI/UI C CY)K,Z[GHI/IHMI/I z[pyrI/Ix y‘-IaCTHI/IKOB
nuanora, oOHapy)XMBaTh pPa3IMure M CXOJCTBO TMO3WIIMH, B KOPPEKTHOU (opme
(dbopMyIUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHS,

MPEACTABIIATh PE3YIbTAThl PEIICHUS 3a/1aui, SKCIEPUMEHTA, UCCIEAOBaHUS,
IIPOEKTa, CaMOCTOSITEIHLHO BBHIOMPATh (OpMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3CHTAIINHI U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHble YHMBepcaJbHble YUeOHbIE 1eHCTBUS
Camoopranmszanms:



COCTABJISITh IUIAH, AITOPUTM PELIEHUS 3a/1aud, BBIOMPATH CIIOCOO PEIICHUS C
y4€TOM MMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yU€TOM HOBOM MH(pOpMaIUu.

CaMOKOHTPOJIb, IMOLUMOHAJILHBIN HHTEJJIEKT:

BJIAJCTh  HaBbIKAMU  IIO3HABATEIbHOM  pedieKCMM Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUM M MBICIIUTEIBHBIX IPOLIECCOB, UX PE3YyJbTAaTOB, BIAJETh
cnoco0aMy CaMOITPOBEPKH, CAaMOKOHTPOJSL Tpoliecca U pe3ysbTaTa pPELICHUs
MaTEMaTHUYECKOM 3a4a4H;

NPEABUAETh TPYJHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPU PEUICHUU 3a/JauH,
BHOCUTH KOPPEKTHUBHI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHUBATh COOTBETCTBHE PE3YNbTAaTa LN U YCIOBUIM, OOBSICHITH IPUINHBI
JOCTHKEHMSI WM HEJOCTHXKEHUS PE3YJIbTATOB ACSATEIbHOCTH, HAXOIUTh OLINOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeILHOCTD:

IIOHUMAaTh W MCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M WHIWBUAYaJIbHON
paboThl TpH peleHud Y4eOHbIX 3aJay, MPUHUMATh IEJlb COBMECTHOM
NesITeIbHOCTH, IJIaHUPOBAaTh OPraHU3alMI0 COBMECTHOM pabOThl, pacHpenensTh
BUJbl pabOT, AOroBapUBaTbCsi, OOCYXAAaThb MPOLECC M pe3yiabTaT pabdOThl,
0000111aTh MHEHUS HECKOJIBbKHUX JIIOJIEH;

y4acTBOBaTh B TPYMNNOBBIX GopMax padboThl (0OCyxeHus, oOMEH MHEHUM,
«MO3TOBbIE IITYPMBI» W HWHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEWCTBUS C JPYTMMHM YICHAMU KOMAaHIbl, OLICHUBATh
KaueCcTBO CBOETO BKJIaJla B OOLIMK MPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM
YYaCTHUKAaMH B3aUMOJEHCTBHSI.

HNPEAMETHBIE PE3YJIBTATHI

K konny 10 kjaacca o0yJaronuiicss Hay4uTCs:

e CBOOOJAHO ONEPUPOBATH OCHOBHBIMHU TOHATUSIMU CTEPEOMETPUU TIPU
pELIeHUH 3a]1a4 U POBEICHUH MATEMaTUYECKUX PACCYKACHUM;

e TPUMEHSTh AKCHOMBI CTEPEOMETPUU U CIICJICTBUS U3 HUX MNPU PELICHUU
r€OMETPUYECKUX 3a/1a4;

e KJaccu(UUUPOBaTh B3aMMHOE PACIIOJIOKEHHE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B IPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B TPOCTPAHCTBE;

e CBOOOAHO OMEPUPOBATH TOHATHUSMH, CBSI3aHHBIMM C YIJIaMH B
IPOCTPAHCTBE: MEXAY NPSIMBIMU B NPOCTPAHCTBE, MEXIY MPSMOU H
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHATUSAMU, CBA3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbBl MHOTOTPAaHHUKOB (IIpU3Ma,
nUpaMuJia, IPSIMOYTOJIbHBIN Napajuieenunea, Kyo);

e KJacCU(pUUUPOBATH  MHOTOIPAHHUKH,  BbIOMpas  OCHOBaHUA IS
KJIacCH(UKaIINH;

e CBOOOAHO ONEPUPOBATH MOHATHUSIMHU, CBSI3aHHBIMM C  CEUYCHHUEM
MHOTOTPaHHUKOB MJIOCKOCTBIO;

e BBINOJHATH napajuieJIbHOE, LEHTPAIbHOE U OpPTOTOHAJILHOE
MIPOCKTUPOBaHUE (UTYP HA TIOCKOCTh, BBIMIOJHATH HU300pakeHUus Quryp
Ha IUIOCKOCTH;

e CTPOUTH CEUYEHUSI MHOTOTPAHHUKOB PA3JMUYHBIMU METOJAMHU, BBIOIHITH
(BBIHOCHBIE) TUIOCKHE YEePTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIUUCHATH IUIOIIAJAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TpHU3Ma,
nupamMuza), TCOMETPUUECKUX TeJl ¢ TPUMEHEeHneM (popMmy;

e CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CUMMETPUSL B IPOCTPAHCTBE, LIEHTP,
OCh M IUIOCKOCTh CUMMETPHH, LIEHTP, OCh W IUIOCKOCTh CHUMMETPHUHU
durypsr;

e CBOOOJHO OINEPUPOBATh MOHATHUAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH JECWCTBUS HAJl BEKTOPAMH;

e pemaTh 3aJaud Ha J0KAa3aTeIbCTBO MAaTEMaTUYECKHX OTHOLIEHUU U
HAXOXKJIEHUE TECOMETPUUECKUX BEIUYHMH, MPUMEHSISI U3BECTHBIE METObI
IIPU PELIEHUU MAaTEMATUYECKUX 3a]a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’KHOCTH;

e TIPUMEHATH MPOCTEHIINE NPOrPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI [IPU PEILICHUH CTEPEOMETPUUECKUX 3a]1aY;

e U3BJIEKaTh, MNpeoOpa3oBbIBaTh M HUHTEPIPETHUPOBATH HHOOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MPEJCTABICHHYI0 Ha
YepTekax U PUCYHKaXx;

e TMPUMEHATH TMOJYYEHHbIE 3HAHUS Ha TMPaAKTHUKE: CpPaBHUBATb U
AHAJIM3UPOBATh pEANIbHbIE CUTyallMH, MPUMEHSATh W3YUYCHHbIE TOHSATHSA B
npolecce MOWCKa pPEIICHHs  MaTeMaTU4YecKu  ChOpMYIUPOBAHHOM
npoOJIeMbl, MOJCIUPOBATH PEATbHBIE CUTyaIllMd Ha S3BIKE TECOMETPHH,
UCCJIEIOBATh MOCTPOCHHBIE MOJAEIIH C UCHOJIb30BAHUEM I€OMETPHUYECKUX
MOHATUH W TEOpeM, armapaTa anreOpbl, peniaTh MPaKTHYECKUE 3aauH,
CBSI3aHHBIE C HAXOXJACHUEM T€OMETPUUECKUX BEJINYHUH;

e UMETh MpelACTaBlIeHUS 00 OCHOBHBIX JTalax pPa3BUTHUS T'€OMETPUHM Kak
COCTaBHOM yacTH GyHIAMEHTA Pa3BUTHUS TEXHOJIOTHUM.

K konny 11 kjacca o0yJaronuiicss Hay4uTcs:



CBOOOJIHO OIEpUPOBATh MOHATHUSMHM, CBS3aHHBIMH C IHJIWHIPUYICCKOM,
KOHUYECKOW U CPEpPUYECKON TOBEPXHOCTSAMH, OOBSCHATH CIHOCOOBI
TIOJTYICHUS;

OTIepUPOBATH TOHIATUSIMU, CBA3AHHBIMH C TEJIAMU BPAILICHUS: [IHJIUHIPOM,
KOHYCOM, cpepoii U mapom;

pacrio3HaBaTh Tella BpameHus (IMWIMHAP, KOHYyC, cdepa m map) wu
OOBSCHSITH CLIOCOOBI MOTYUCHHUSI TEJT BpaIlCHUS;

KJIAaCCU(PHITMPOBATH B3aMMHOE PACIIOIOKEHNE C(HEephl M TUIOCKOCTH;
BBIYHCIIATh BEIUYMHBI SJIEMEHTOB MHOTOTPAaHHHUKOB M TEJ BpAICHHUS,
00BEMBI ¥ IUIOMIATU ITOBEPXHOCTEH MHOTOTPAaHHUKOB W TEJl BPAICHHS,
TrCOMETPHUUYECKHUX TEJI C IPUMEHEHUEM (OPMYIT;

CBOOOJIHO OMEpPUPOBATH MOHATUSIMHU, CBA3AHHBIMU C KOMOWHAIMSIMHU TEI
BpaIlicHUs] ¥ MHOTOTPAHHUKOB: MHOTOTPaHHWK, BIHCAHHBIN B cdepy H
OMHCaHHBIN OKOJIO cdeprl, chepa, BIUCAHHAS B MHOTOTPAHHUK MW TEJIO
BpaIlcHUs;

BBIYHCIIATh COOTHOIICHUSI MKy TIUIOMIAIIMHA TTOBEPXHOCTEH 1 00BEMaMHU
I10JTIOOHBIX TEJI;

U300pakaTh HU3y4daeMble (UTYpHI, BBIMOIHATH (BBIHOCHBIC) ILIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (DHUTYp: BUJI CBEpXy, COOKY,
CHU3Y, CTPOUTDH CEUEHHUS TEJ BPAIICHHUS;

U3BJICKaTh, WHTEPIPETUPOBATh W MpeoOpa3oBbIBaTh HWHOOPMAIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPHUYSCKUX (UTypax, IPEJCTAaBICHHYI0 Ha
4epTeKax U PUCYHKaXx;

CBOOOJTHO OIIEPHUPOBATH MTOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEPaIliy HaJl BEKTOPaMU;

3aJ1aBaTh IUIOCKOCTh YPaBHEHHUEM B JICKAPTOBOM CHCTEME KOOPUHAT;
pelaTh reOMETPUYECKUE 3a/1a4i Ha BBIUYMCICHUE YTIIOB MEXKIY MPSIMBIMU
U IUIOCKOCTSIMH, BBIYMCJICHUE PACCTOSHUKA OT TOYKH JIO IIOCKOCTH, B
IIEJIOM, Ha PUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/1a TIPU PEIICHUH;
CBOOOJIHO OIEPUPOBATh TIOHATHAMH, CBS3aHHBIMH C JBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUM;

BBITIOJIHATh HM300PKCHHWS MHOTOTPAHHUKOB M TEJI BpAIICHUS TIPH
MAPAUIETBHOM  TIEPEHOCE, LEHTPAIbHOW CHUMMETPHUM, 3€PKAIBHOU
CUMMETPHH, IIPH IIOBOPOTE BOKPYT IPSIMOM, Mpeodpa3oBaHus MoA00uS;
CTPOUTH CEUYCHHUS] MHOTOTPAaHHUKOB U TEJ BpAICHUSA: CCUCHHUS LIMJIMHIpA
(mapayieTbHO M TIEPIICHINKYIISIPHO OCH), CEUYCHUs KOHYca (Tapauie/ibHbIC
OCHOBAHUIO U MPOXOAIINE Yepe3 BEPIINHY), CCUCHUS 1apa;
UCIIOJI30BaTh METOJIBI TIOCTPOCHHUS CEUCHM: METOJ CJICAOB, METOJ
BHYTPEHHETO MTPOCKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh FT€OMETPUUECKUE YTBEPKIICHUS,
NPUMEHSATh TeOMETpUYEeCKUe (aKThl ISl PEIICHUS CTEPEOMETPUUCCKUX
3a7a4, MPEANONararollX HECKOJIBKO IIIaroB PEUIEHHUs, €CIHA YCIOBHS
MIPUMEHEHUS 3a7aHbl B SBHOW U HEIBHOH (hopMme;

peliarh 3aJa4ud Ha J0Ka3aTeIbCTBO MATEMATHUYECKUX OTHOUICHHN U
HaX0XJIEHUE TEOMETPUUYECKUX BEIUYUH;

MPUMEHATh MPOTPAMMHBIE CPEIACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI MPU PEIICHUU CTEPEOMETPUYECKUX 3a]aY;

MPUMEHATh  MOJIYYCHHBbIE  3HAHUSA  HA  MPAKTUKE:  CPABHUBATH,
AHAJIM3UPOBATH U OLICHUBATH PEAJIbHBIC CUTYAIlUH, TPUMEHATh U3YUCHHBIE
MOHATHUS, TEOPEMBbI, CBOWCTBA B MPOIECCE IIOMCKA  PEIICHUS
MaTeMaTU4ecKu  CPOPMYIHPOBAHHOW  TPOOJIEMBI,  MOJIEIHPOBATH
peaJIbHBIE CUTyallMM Ha SI3bIKE TE€OMETPUH, HCCIEAOBATH IMOCTPOCHHBIC
MOJEIN C HCMOJb30BAHHEM TE€OMETPUYECKUX TOHATHUM U TEOpEM,
ammapara ajireOpbl, pemarh MpPaKTHUYECKUe 3a7adyd, CBsI3aHHBIE C
HaX0XJICHUEM I'€OMETPUUYECKUX BEIINYNH;

UMETh TPEICTaBICHUS 00 OCHOBHBIX dTamax pPa3BUTHS T€OMETPUM Kak
COCTaBHOM YacTH (yHIAMEHTA Pa3BUTHUS TEXHOJIOTHM.



11 KJIACC

Kosaun4vecTBO 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM (uudposbie)
Ne i/t Kontpoabubie IIpakTuueckue
NMPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
bubmorexa [{OK
1 AHAJMTHHECCKAs TCOMETPH 1 1 https://m.edsoo.ru/1c209e37
) [ToBTOpEeHue, 0600mEeHNEe 1 11 1 bubmmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢c209e37
n bubnmorexa [JOK
3 OOnEM MHOTOTpanHHKa 9 1 https://m.edsoo.ru/1c209e37
bubmorexa [{OK
4 Tena spamenus 16 1 https://m.edsoo.ru/1c209e37
[Tnomaan MOBEPXHOCTH U OOBEMBI bubmorexa [{OK
5 9 1
KPYIJIBIX TEJ https://m.edso00.ru/1c209e37
bubmmorexa [{OK
4
6 JlBiKCHUS https://m.edsoo.ru/1c209e37
7 IToBTOpeHue, 06001IeHNE U 8 5 bubnnoreka [JOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KoJgnuecTBo yacos

Jara DJlIeKTpOHHbIe U (POBHIE
Nem/m  Tema ypoka Kontpoabnbie IIpakTHyeckue
Bcero U3yueHHsi  o0pa3oBaTesIbHbIE pecypchl
padoTbI padoTbI

[ToBTOpEHUE TEMBI

1 "Koopaunatel BekTOpa Ha 1 01.09.26 https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTH M B IPOCTpaHCTBE"
[ToBTOpEHUE TEMBI

2 "Brlunciienue yria Mexuay 1 04.09.26 https://m.eds00.ru/55KY41LVG
BEKTOpaMHU B IPOCTPAHCTBE"
[ToBTOpeHue Temsl "YpaBHEeHUE

3 MIPSIMOM, TIPOXOIAIIEH uepes 1Be 1 08.09.26 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE IUIOCKOCTH,

4 HOpMaJib, YpaBHEHUE TIJIOCKOCTH 1 11.09.26 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax

5 BexTopHoe npousBencHue 1 15.09.26 https://m.edso0.ru/NTYOG2APM

6 HHHefIHHe HEPABCeHCTRA, 1 18.09.26 https://m.edso0.ru/54EQ7JQ8E
JMHEWHOE TPOTPaMMHUPOBAHUE

7 HHHefIHHe HEPABCHCTRA, 1 22.09.26 https://m.edsoo.ru/VPKWBB4AA
JUHEIHOE IPOrpaMMUPOBAaHHE
AHaTATHYECKUE METOIBI

8 pacyéra yria Mexay IpsIMbIMU B 1 25.09.26 https://m.edsoo.ru/KHJ20M3PV
MHOTOTpaHHHKaX

9 opMya paceTOAHIS OT TOIKIL 1 29.09.26 https://m.eds00.ru/SG451UUG1
710 MJIOCKOCTH B KOOpAMHATAX

10 Haxoxxnenue paccTtosiHuii oT 1 02.10.26 https://m.eds00.ru/8V2N4X1L3



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3

11

12

13

TOYKH JI0 TUTOCKOCTH B KyOe
CedeHus MHOTOTPaHHHUKOB:
CTaHJApTHBIE MHOTOTPAHHUKH
CedeHus MHOTOTPaHHHUKOB:
CTaHJapTHBIE MHOTOTPAaHHUKH
CeueHnst MHOTOTPAHHUKOB:
METOJ] CJIEeJI0B

06.10.26

09.10.26

13.10.26

https://m.edsoo.ru/SNGI1LGHFM

https://m.edso00.ru/219603NHQ

https://m.edsoo0.ru/52XG02J5B

14

15

[TapamenbHble NpsIMBIE U
IJIOCKOCTH: TIapajuiebHble
CCUCHMS

[TapannenpHble IPMBIE U
IIJIOCKOCTH: YTJIbl MEKIY
CKPELIMBAIOIIMMUCS IIPSIMBIMU

16.10.26

20.10.26

https://m.edsoo.ru/MM69MKRDP

https://m.edsoo.ru/26EPTM74A

16

[lepnieHIMKYISIpHBIE IPSMBIE U
IJIOCKOCTH: CTaHAAPTHBIE NTAPHI
MEPIEHAUKYISPHBIX TUIOCKOCTEN
U TIPSIMBIX, CHMMETPHHU
MHOT'OTPaHHUKOB

23.10.26

https://m.edsoo.ru/YQUVT6EVZX

17

[lepnieHauKynsipHBIE IPAMBIE U
IJTIOCKOCTH: BBIYUCIICHUS IJIUH B
MHOTOTpaHHUKaX

06.11.26

https://m.edsoo.ru/OWFAQ1A9J

18

[ToBTOpEHUE: momanu
MHOTOYTOJIEHUKOB, (DOPMYJIBI
JUIS TIIOIIAeH, cooOpaskeHus
noxoous

10.11.26

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

19

[ToBTOpEHME: TIOAaM
MHOTOYTOJIEHUKOB, (DOPMYJTBI
IUIs TUIOINAJIeH, cooOpaskeHust

13.11.26

https://m.edsoo.ru/HWHVENLOO



https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO

20

21

nonoous

ITmomanu ceuennii
MHOTOTPaHHHUKOB: TUIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaXEHUS TIOJ00us

KonTponbHas padora
"[loBTOpEHNE: MHOTOTPAHHUKH,
CEYEHHUS] MHOTOrPAaHHUKOB"

17.11.26

20.11.26

https://m.edsoo.ru/8H4ELYING

https://m.edsoo.ru/S§UW1IWWV1

22

O0BpéM Tena. O0bLEM
MPSIMOYTOJTBHOTO
napajuiesienumneaa

24.11.26

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

23

CrepeoMeTpHrUeCKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuiesienure1a

27.11.26

https://m.edsoo.ru/ODR6H6TQS

24

O0BEM TIPSIMON MTPU3MBI

02.12.26

https://m.edsoo.ru/8AIL9YHYJ

25

Brrunciienne 00bEMOB TeII ¢
TMOMOIIBIO OIPEICIIEHHOTO
uHTerpana. O0bEM HaKIIOHHOU
MIPU3MBI

04.12.26

https://m.edsoo.ru/ON585060H

26

dopmyna 00bEMa MUpaMUIbL.
OTHO1IEHNE 00BEMOB MUPAMHU/T
C O0LTUM YTIIOM

08.12.26

https://m.edsoo.ru/AL3PODC9E

27

28

dopmyna 00bEMa MUpaMUIbIL.
OTtHOMIEHNE 00BEMOB MUPAMHU/T
C O0UTUM YTIIOM

IIpukitagHbIe 3a1a4u 110 TEME
"O0BEMEBI Ten", CBA3AHHBIC C

11.12.26

15.12.26

https://m.edso0.ru/SGOOAJRNY

https://m.edsoo.ru/Z4MZ27RMY



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/Z4MZ27RMY

29

00BEMOM TTUPAMHUIBI

[Ipumenenre 06bEMOB.
Brraucienue paccTosHUS 10
TUIOCKOCTH

18.12.26

https://m.edsoo.ru/I39CX0O3CP

30

KontponbHas padota "O0béM
MHOTOrpaHHHUKa"

22.12.26

https://m.edsoo.ru/XNWZSSJ7P

31

[{ummHapuveckas MOBEPXHOCTb,
o0Opa3zyroine HUINHIPUIECKON
MTOBEPXHOCTH

25.12.26

https://m.edsoo.ru/7DHKEHEG6

32

Humuaap. [psamoii kpyrosoii
nwmHap. [Ltomane
MIOBEPXHOCTH LIWJIMH]IpA

29.12.26

https://m.edsoo.ru/MAVW4KY55

33

34

KoHunyeckas noBepXHOCT,
o0pa3yrone KOHMIECKOM
nosepxHocth. Konyc

VY ceu€HHbIi KOHYC.
N300pakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

12.01.27

15.01.27

https://m.edsoo.ru/PVRE7THQ6Y

https://m.edsoo.ru/QVKWVDCTE

35

[Tnomranb 60KOBOI TOBEPXHOCTH
1 TIOJIHOW NTOBEPXHOCTH KOHYCa

19.01.27

https://m.edsoo.ru/AWKB9E4NE

36

Cdepa u map

22.01.27

https://m.edsoo.ru/W1TVKAJOR

37

[Tepeceuenue cdeps! u mapa ¢
wiockocthio. Kacanue mapa u
cdepsl MI0CKOCThI0. Bua u
M300paKeHue mapa

26.01.27

https://m.edsoo.ru/JF8NB5ZS0

38

VYpasnaenwue chepst. [Tnomanp
cdepsl U e€ yacTei

29.01.27

https://m.edsoo.ru/U8G24BO8H

39

Cummerpus cdepsl u mapa

02.02.27

https://m.edso0.ru/6E6GX0YJS



https://m.edsoo.ru/I39CXO3CP
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS

40

41

Paznuynpie KOMOMHAIINA TE
BpAIllEHUsI U MHOTOTPAHHUKOB
3agauu nio Teme "Tena u
MOBEPXHOCTH BpamieHus"

05.02.27

09.02.27

https://m.edsoo.ru/LE7933LXX

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

42

KonTponsHas padora "Tena u
MIOBEPXHOCTH BpAILICHUS "

12.02.27

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

43

O6neém mumuHApa. Teopema 06
00BbEME MPSMOTo HUJIUHIpA

16.02.27

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

44

Brrancienue 00bEMOB TeI ¢
MTOMOIIBIO OTIPEICIIEHHOTO
unTerpana. O0bpéM KoHyca

19.02.27

https://m.edsoo.ru/ACTOMFMVE

45

IImomaay OOKOBOI U ITOJIHOM
MMOBEPXHOCTH KOHYCa

26.02.27

https://m.edsoo.ru/ZYTK7P8B1

46

[TpuKIaHBIC 330a49H 110 TEME
"OO0BEMBI U IUIOIIAIN
noBepxHocren ten"

02.03.27

https://m.edsoo.ru/QXEA9GPVB

47

O0BEM mapa 1 mapoBoro
cekropa. Teopema 06 00béMe
mapa. [Inomanb cdepsl.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIYMCICHUEM
00BEMOB 1mIapa, MapoBOTO
CErMEHTa U IapOBOTO CEKTOpa

05.03.27

https://m.edsoo.ru/VV6ONBVZX

48

[IpuknaaHbIC 33129 IO TEME
"O0BEMEI Te", CBA3AHHBIC C
00BEMOM I1apa ¥ III0NIABI0
cdepbl. COOTHOLIEHUST MEXTY
IJIOIIAIIMH IIOBEPXHOCTEN U

09.03.27

https://m.edsoo.ru/EZH9GRUEJ]



https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX
https://m.edsoo.ru/EZH9GRUEJ

49

00BEMaMu IOJJOOHBIX TEI
KontponbHas padota "I[lnomanu
MMOBEPXHOCTH U O0BEMBI
Kpyribix ten"

12.03.27

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

50

JIBM>KEHUS POCTPAHCTBA.
OTtoOpakenus. JBuKeHHs 1
paBeHcTBO Quryp. Odmue
CBOMCTBA IBMXEHUI

23.03.27

https://m.edsoo.ru/RXJ4YW6ENA

51

Bunbe! iBMKeHUH:
NapajuIeIbHbIN IIEPEHOC,
LIEHTpAJIbHAs CHMMETPHS,
3epKaJibHasi CHMMETPHUS,
IIOBOPOT BOKPYT IIPSAMOU

26.03.27

https://m.edsoo.ru/ZSUA77NTX

52

[IpeobpazoBanus moao0us.
[Ipsimast u cdepa Ditnepa

06.04.27

https://m.edsoo.ru/A1PU2WOAX

53

54

55

I'eomeTpuueckue 3a1aum Ha
MIPUMEHEHUE IBUKEHUS

KontponbHas padota "BekTopsr
B IIpocTpaHcTae”

O60o6maromiee nosropenue 11
MOHSTUN U METOJIOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3alusl 3HaHU:
"[TapaynenbHOCTh NPSAMBIX U
IJIOCKOCTEH B MpocTpaHcTBe"

09.04.27

13.04.27

16.04.27

https://m.edsoo.ru/KFDHOMGKZ

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

https://m.edsoo.ru/AIHVB2NZH9

56

O6o6matomiee nmosroperue 11
MIOHATUN U METOJIOB Kypca
reomerpun 10—11 kmaccos,

20.04.27

https://m.edsoo.ru/AQEFPERJO



https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX
https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0

57

CHCTEeMaTH3amnus 3HaHUH:
"BekTopsl B mpocTpaHcTBE"

Ob6o6maromee nosropenue 11
IIOHATUM U METOJIOB Kypca
reometrpun 10—11 xaccos,
cucTeMaTu3anus 3HaHUU:
"Bektopsl B npocTpaHcTBE"

23.04.27

https://m.edsoo.ru/3SNIJOLN63

58

59

O6o6maromee moBTopeHue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 kmaccos,
CHCTEMAaTU3allKsl 3HAHWIA:
"O6beM MHOTOTpaHHHKA"

O6o6matomiee mosroperue 11
MOHSATUN U METOJIOB Kypca
reometrpun 10—11 knaccos,
crcTeMaTH3alHs 3HaHUI:
"OOBeM MHOTOTpaHHUKA"

27.04.27

30.04.27

https://m.edsoo.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I

60

61

O6o6m1aromiee nosropenue 11
IIOHATHN U METOJOB Kypca
reomerpuu 10-11 knaccos,
CHUCTEMaTH3alUs 3HAHUN:
"[Ino1manu MOBEPXHOCTH U
00BEMBI KpYTIBIX TeT"

O6o6matomiee mosroperue 11
MOHSATUN U METOJIOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3allusl 3HAaHU:
"ILnomaau MOBEpXHOCTH U
00BEMBI KPYTIBIX TEN"

04.05.27

07.05.27

https://m.edsoo.ru/H2ZABPRXO

https://m.edsoo0.ru/JG1DJ50NK



https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I
https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK

62
63

Hrorosas koHTponbHas paboTa

Hrorosast kKoHTposIbHas paboTa

11.05.27
14.05.27

https://m.edsoo0.ru/GXZMP89GD

https://m.edsoo.ru/3J174MY6M

64

[ToBTOpEHUe, 0600MIICHNE U
cHCcTeMaTH3allks 3HaHU

18.05.27

https://m.edsoo.ru/U126CB4XL

65

Ucrtopus pazsurus
CTEPEOMETPUHN KaK HAyKH U €€
POJIb B Pa3BUTUU COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOT U

21.05.27

https://m.edsoo.ru/IESALO6B5

66

67

Uctopus pazsutus
CTEPEOMETPUH KaK HAYKU U €€
pOJIb B PA3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pazsurus
CTEpEOMETPUU KaK HAyKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

24.05.27

25.05.27

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

https://m.edso00.ru/41X3XKQOG

68

Hctopus pazsutus
CTEPEOMETPUHN KaK HAyKH U €€
POJIb B pPa3BUTHHA COBPEMEHHBIX
VMHKEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUI

26.05.27

https://m.edsoo.ru/4APGHOJY AH

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03
https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH

IPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM MPOI'PAMMBI

10 KIIACC
Kon .
IlpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThHI 0CBOECHHSI OCHOBHOM
MPOBEPSIEMOTO .
o0pa3oBaTeIbHOIi MPOrpaMMbl Cpe/IHero 0011ero 00pa3oBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHITUAMU: TOYKA, IPSIMasi, TNIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU W CIEIACTBHSI M3 HUX NPHU PEUICHUU
' Te€OMETPUYCCKUX 3a/1a4
73 OnepupoBaTh TOHATUSMHU: TAPAVICIBHOCTh H  TEPIEHAUKYISIPHOCTH
' HPSIMBIX U ITIOCKOCTEH
74 KnaccudummpoBaTh B3auMHOE paclOIOKEHUE TPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OmnepupoBaTh MOHATUAMHU: JBYTPAHHBIM YToJl, TPaHU JABYTPAHHOTO YTJa,
7.5 pedpo IBYTrpaHHOrO yria, JUHEHHBIA yrojl ABYTPAHHOIO YIJa, TpagyCHas
Mepa JIBYIpaHHOT'O yriia
76 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBINYKJIBIM W HEBBIMYKIbINA
' MHOTOTPAaHHHK, 3JIEMEHTHl MHOTOTPaHHHKA, TPABHILHBIA MHOTOIPaHHHUK
77 Pacrio3HaBaTh OCHOBHBIE BH/bl MHOTOTPAaHHUKOB (MHMpamuja, MpU3MA,
' IPSIMOYTOJIbHBIN Napasuieenunen, Kyo)
KnaccupunupoBaTb ~ MHOTOIpaHHHMKH,  BBIOMpass ~ OCHOBaHHUS s
7.8 KJaccu(uKanuu (BBIMYKIIBIE W HEBBITYKJIBIE MHOTOTPAHHUKH, MTPABHIbHBIC
MHOTOT'PAaHHHKH, MIPSIMbIE U HAKJIOHHBIE TIPU3MBI, TApaJICIICTTUIIE/Ib])
7.9 OnepupoBaTh MOHATUAMHU: CEKYIIast JIOCKOCTh, CEUEHNUE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMITEI TIOCTPOCHUS CEYCHUH MHOTOTPAaHHUKOB, MCIIONIB3YS
' METOJI CJICIOB
CTpouTh CEYCHHS MHOTOTPAHHUKOB METO/JOM CIICJOB, BBINIOJHSTH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BU/I CBEPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HaXOXKIEHHE TEOMETPUYECKHX BEIUYMH IO OOpasmam
WIA aIrOpUTMaM, TNPUMEHSSI HM3BECTHHIE AHAINTHUYECKHE METOABI TPHU
7.12 pellieHMH CTaHJAPTHBIX MaTEeMaTWYeCKHX 3aJad Ha  BBIYHCIICHHE
paccTOSIHUHA MEXAy IBYMsI TOYKaMH, OT TOYKH 0 MPSMOW, OT TOYKHJIO
TUIOCKOCTH, MEXTY CKPEIIMBAOIIUMUCS MPSIMBIMHU
Pemrate 3amaun Ha HaXOXKIEHHE TEOMETPUYECKMX BEIUYMH MO OOpasmam
713 WIA QIrOpUTMaM, INPUMEHsSI WM3BECTHbIE AHAIUTHYECKUE METOAbl IpU

pELICHUN CTAaHJAPTHBIX MATEMAaTUYECKMX 3a/1ad Ha BBIYHUCICHUE YIJIOB
MEXYy CKPEIIMBAIOIIMMUCA MPSAMBIMH, MEXAY HIPSIMOW U IJIOCKOCTBIO,




MEX/y TIOCKOCTSIMH, IBYTPAHHBIX YTJIOB

Beruuciaars 00bEMBI 1 Iiomaiaun HOBerHOCTefI MHOT'OI'PaHHHUKOB (HpI/IBMa,

7.14 nupaMuia) ¢ NpUMEHEHHEM (QOPMYI, BBIYHCISATH COOTHOIICHUS MEKIY
IUIOIIAJSIMH [TOBEPXHOCTEH, 00bEMaMH 110J00HBIX MHOIOI'PaHHUKOB
715 OmnepupoBaTh MOHSATHSIMH: CHUMMETpPUS B TPOCTPAHCTBE, IIEHTP, OCh U
' IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPHI
W3BnekaTh, mNpeoOpa3oBbIBATh M HHTEPIPETUPOBATH HHGOPMAIMIO O
7.16 NPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTYpax, NPEICTaBICHHYIO Ha
YepTeKax U pUCYHKAxX
[TpumensTe reoMerpudeckre (AaKTBl IS PEHICHUS CTEPEOMETPUUECKHUX
7.17 3a/a4, NPEANOJIarafolliMX HECKOJIbKO IIaroB pEIICHUs, €CIH YCIOBUS
NPUMEHEHHS 33aJIaHbl B SIBHOU (opme
718 [IpumenaTs mpocTedIMe MNPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
' KOMMYHUKAIIIOHHBIE CHCTEMBI TIPH PELICHUH CTEPEOMETPUIECKHX 33124
719 [IpuBOAMTH TpPUMEPHl MAaTEMATUYECKHX 3aKOHOMEPHOCTEH B MpHUPOJE U
' JKU3HU, Paclio3HaBaTh MPOSBICHHE 3aKOHOB I'€OMETPUU B HCKYCCTBE
[TpuMeHsTh MONyUYEeHHBIC 3HAHHUS Ha TPAKTHUKE: aHAJIM3UPOBATh pPeajbHBIC
CUTYallMH ¥ NMPUMEHATh U3yYCHHBIC MOHITHS B TPOIIECCE MMOUCKA PEIICHUS
MaTeMaTU4eCKu c(HOpMyIMPOBaHHON MPOOJIEMBI, MOJICIIUPOBATh PeaibHBIC
7.20 CUTyallUl Ha SI3bIKE T€OMETPUH, HCCIEIOBATH IOCTPOCHHBIE MOJEIH C
UCTIOIh30BAHNEM T€OMETPHUECKUX MOHATHN U TEOPEM, armapara aireOpsl,
pemlaTb ~ NpaKkTHYECKUWEe  3aJayd,  CBA3aHHbIE C  HAXOXKJIECHHEM
reOMETPUUECKUX BEITUUNH
11 KJIACC
Kon .
IIpoBepsiemble npeaIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
MPOBEPSIEMOT O .
o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro 001ero 0Opa3oBaHus
pe3yJbTara
6 ['eomerpust
OnepupoBaTh MOHATUSAMHU: LWJIMHIPUYECKass MOBEPXHOCTb, 0Opazyromue
6.1 MWIMHAPUYECKOH TOBEPXHOCTH, NWJIMHIP, KOHWUYECKas MOBEPXHOCTD,
o0pasyrolire KOHNYEeCKOH MOBEPXHOCTH, KOHYC, cheprueckas HOBEpXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (IWIHHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYEHUS TEJ BPAIICHUS
6.4 KrnaccudumupoBats B3anMHOE pacronoxeHne cepbl v MI0CKOCTH
OmnepupoBaTh MOHATUAMU: IIAPOBOM CErMEHT, OCHOBAaHHE CEIrMEHTA, BHICOTA
6.5 CerMeHTa, I1apOBOM CJIOM, OCHOBaHHWE IIAPOBOIO CJIOS, BHICOTA LIAPOBOTO
CJI051, IIaPOBOM CEKTOP
6.6 Bbruucnare  00bEMBI M TUIOMIAAM TMOBEPXHOCTEH TeN  BPALICHHSA,




r€OMETPHYECKUX TEJ C MPUMEHEHHEM (OpPMYIT

6.7

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHUK, BIIMCAaHHBIM B cdepy U
OMMCaHHBIN OKOJIO cepsl, cdepa, BIUCAHHAS B MHOTOTPAHHHK HIIM TEJIO
BpalllCHUs

6.8

BBIYHCIATE COOTHOMICHUST MEXTY TUIOIIAIIMUA MTOBEPXHOCTEH U 00BEMaMu
MOTOOHBIX TEI

6.9

N300paxaTh u3ydaemble (UTYpHI OT PYKH U C NPUMEHEHUEM IMPOCTHIX
YePTEKHBIX THCTPYMEHTOB

6.10

BoimonHsATe  (BBIHOCHBIE) IUIOCKHME YEPTEXKH U3 PUCYHKOB MPOCTHIX
O00OBEMHBIX (UIyp: BHJ CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tell
BpaICHUS

6.11

W3BnekaTb, MHTEPHPETUPOBATH U MPeoOpa3oBBIBATH HHMOPMALMIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TPEACTAaBICHHYIO Ha
4yepTeKax U pUCYHKax

6.12

[TpumensTh reoMerpuyeckre (aKTbl 7Sl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, MNPEIoNAaraloliuX HECKOJbKO IIaroB pEIIEHUS, €CINU YCIOBHUS
NpUMEHEHHS 33aJ]aHbl B SIBHOU (opme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONMHATE  JIEHCTBUSA CIIOKEHUS BCKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXKEHUSI BEKTOpa Ha YHCIO, OOBSACHATH, KAaKUMU CBOWCTBAMH OHH
o0Jtamaror

6.15

6.16

6.17

6.18

[IpuMeHATs MpaBUIIO NAapAJUICIEIUIIEA IIPU CII0KEHUU BEKTOPOB

OHCpHpOBaTB MMOHATHUAMU: AOCKAPTOBBI KOOPAMHATBI B IPOCTPAHCTBC,
BCKTOp, MOAYJIb BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAUHATLI BEKTOpA, YIOJ
MCKAY BEKTOpaMH, CKAJIPHOC IMPOU3BECACHHUEC BEKTOPOB, KOJIMHCAPHBIC H
KOMILJIaHAPHBIC BEKTOPLI

HaxomuTe cymMmy BEKTOPOB M NpPOU3BEAECHHE BEKTOpPA HA YUCIO, Yol
MEXJy BEKTOpaMH, CKaJsIPHOE MPOU3BEICHUE, PACKIAJbIBATH BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

3anaBaTh JIOCKOCTh YPaBHEHUEM B JIEKapTOBOW CHCTEME KOOPIUHAT

6.19

Pemartp mpocreiine reoMeTpuvecKie 3aayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO]1a

6.20

Pemarn 3aadnun Ha J0Ka3aTCIbCTBO MAaTEMAaTHYCCKUX OTHOIICHUN U
HaXO0XACHUE TCOMETPHUUYCCKUX BCIUYHUH II0 06pasuaM WK aJIrOpuTMaM,
IIPUMCHSIA HN3BECTHBIC METOABI npu peIICHUN CTaHJAApPTHBIX
MaAaTEMAaTHUYCCKUX 3a1a4

6.21

[IpuMeHATH NpPOCTEHIIME MNPOrPaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUECKUX 3a1a4

6.22

HpI/IBOL[I/ITB MNpUMCPbl MATCMATUYCCKUX 3aKOHOMCpHOCTCﬁ B Ipupoac H
JKU3HHU, PACIIO3HABATDH IMMPOSABJICHUC 3aKOHOB I'COMCTPHUU B HCKYCCTBC

6.23

HpI/IMeHSITL IIOJIYYCHHBIC 3HAHUA HaA IMPAKTHKC: aHAJIU3UPOBATH PCAJIbBHBIC




CUTyallul U NPUMCHATH U3YUCHHBIC IOHATHA B IIPOLCCCC MONCKA PCIICHUA
MaTEMATUYCCKHU C(l)OpMYﬂHpOBaHHOﬁ HpO6JIGMI)I, MOJCIUPOBATL PCAJILHBIC
CUTyallMl Ha 3bIKEC I'COMCTPHUHU, HUCCIICAOBATHL IMOCTPOCHHBLIC MOJICIIN C
HUCIIOJIB30BAHUCM T'COMCTPHUUCCKUX MOHATUN U TCOpPEM, alrapara anre6pLI,
peuiaTtb MPAKTUICCKUC 3a4a4u, CBS3aHHBIC C HaXO0XICHHUEM
reOMCTPUYCCKUX BCIINYHNH




HPOBEPAEMBIE 2JIEMEHTBI COAEP’KAHUA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUSA

I'eomerpus

7.1

OcHOBHBIE MOHATUS CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, IMPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMATUYECKOM MOCTPOECHUHU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPHUH U
CJICICTBUS U3 HUX

7.2

B3anMHOe pacrionokeHue npsMbIX B IPOCTPAHCTBE: NEPECEKAIOIIMECS, MTapaJIEIbHbIE
U CKpemmBaromuecs npsmele. llapamnensHOCTs HPSAMBIX W INIOCKOCTEH B
MIPOCTPAHCTBE: MapajlieJIbHbIE MpPSMbIE B MPOCTPAHCTBE, MAPAUIEIBHOCTh TPEX
NPSAMBIX, NApPALIEIBHOCTh MNPAMOW UM  IUIOCKOCTH. YTJBIC COHAIPaBICHHBIMHU
CTOPOHAMH, YIOJI MEXIy HPSAMBIMH B IpOCTpaHcTBe. [lapamienbHOCTh INIOCKOCTEH:
NapajuleIbHbIE IUIOCKOCTH, CBOWCTBA NapaUIeNbHBIX IUIOcKocTel. IIpocrenmmue
IPOCTPAHCTBEHHbIE (UIYpHl Ha IUIOCKOCTH: TeTpa’Jp, KyO, Mapajulesenues,
MMOCTPOEHUE CEUCHUN

7.3

7.4

[lepneHAUKYISIPHOCT, NPAMOM M IUIOCKOCTH: HEPIEHIUKYJSAPHbIE IpsIMbIE B
IIPOCTPAHCTBE, MPSMBIE MapajuIeIbHbIE U NEPNEHAUKYISPHBIE K TUIOCKOCTH, TIPU3HAK
MEPIEHIUKYISIPHOCTH IIPSIMOM M IUIOCKOCTH, TEOPEMa O IMPSIMOM INEPIECHINUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YroJl MEXAY MPSMON U IUIOCKOCTHIO, IBYTPAHHBIN
YIOJ, JUHEHHBIN YroJl ABYTPAaHHOTO yriia. [lepnenaukynsap n HakJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT MPSAMOM 10 TUIOCKOCTH, MPOEKLUs GUTYpHl Ha
IJI0CKOCTh. [lepneHauKyasspHOCTh IUIOCKOCTEN: MPU3HAK NEPHEHIANKYISIPHOCTH JIBYX
mnockocteil. Teopema o TpEX nepneHauKyIsIpax

[loHATHE MHOIrOrpaHHHMKA, OCHOBHBIE JJIEMEHTBI MHOTOIDAHHMKA, BBINYKJIBIE U
HEBBINYKJIbIE MHOTOTPAHHMKH, pa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-yronbHas
npu3Ma, TpaHU U OCHOBAaHUS MPU3MBI, IpsiMas U HAKJIOHHAs MPU3MbI, OOKOBasg U
TIOJIHAs TIOBEPXHOCTH Npu3Mbl. [lapannenenunen, npsMOyroiabHbIi Napauiesienunen 1
ero cpoictBa. [lupamupa: N-yroiapHas nupaMuja, TPaHU U OCHOBAHHME IMUPAMMIIBI,
OOKOBasi M IOJIHAs MOBEPXHOCTh NMUPAMU[BI, MPABWIbHASA U YyCeu€HHasl MUpaMua.
DOnemMeHTbl NOpuU3Mbl M NHUpamMubl. [IpaBUiIbHBIE MHOTOTPAaHHUKU: TOHSTHE
IIPAaBWJIBHOI'O MHOTOTPaHHMKA, INpaBWJIbHAs @pU3Ma M IpPaBUIbHAs IUPAMHUIA,
MpaBWJIbHAS TPEYroyibHas MUpaMUAa U MPaBUIbHBIA TeTpasap, KyO. IlpencraBnenue o
IIPaBWIBHBIX MHOTOTPAHHMKAX: OKTa3[p, JAoAeKa’ap U uxocadapyrue CedeHus
MPU3MBI U TUPAMHU/IBI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTPAHCTBC: CUMMCETPHA OTHOCHUTCIIbHO TOYKH, HpﬂMOfI, IIJIOCKOCTH.
OJIEeMEHTBI CUMMCTPHUHU B nmupamMuiax, mapajuicicnuicaax, IMpaBUJIbHBIX
MHOT'OI'paHHHUKAaXx

7.6

Bruncnenue 31eMEHTOB MHOTOTPaHHHMKOB: pé&Opa, auaroHanu, yriuel. Ilmomanp
OOKOBOM MOBEPXHOCTHU U MOJIHON MOBEPXHOCTHU MPSIMON MPU3MBI, TJIOLIa1b OCHOBAHMIA,




TeopeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOU Mpu3Mebl. [Lmomma s 60KOBOH OBEPXHOCTH U
MMOBEPXHOCTH NPAaBUJIBHON MUpPAMHUJbI, TEOPEMA O IUIOWIAAN YCEUYEHHON NMHUPAMMUJIBI.
[Tonsitue 06 06béMe. OOBEM MUPaAMUIBI, IPU3MBI

7.7

[Tono6ubie Tena B mpoctpancTBe. COOTHOMICHUS MEKAY IUIOIIAASIMU TOBEPXHOCTEH,
00BpEMaMU TTIOTOOHBIX TEN

11 KUIIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

I'eomerpus

6.1

[unuHapudeckas MOBEPXHOCTh, 00pa3yIONIUe MUJIUHAPUYCCKON MOBEPXHOCTH, OCh
MWIMHIPUIECKOW TOoBepXHOCTU. LlwmHap: ocHOBaHHMS W OOKOBas TOBEPXHOCTH,
o0pa3ymolas U 0Ch, IJI0MAAb OOKOBOM U MOJIHON MOBEPXHOCTH

6.2

Konnueckasi noBepxXHOCTh, 00pa3yrolue KOHUYECKO MOBEPXHOCTH, OCh M BEpIIMHA
KOHHWYEeCKOW moBepxHOocTH. KoHyc: OCHOBaHME W BepIIMHA, oOpasyiomas U OcCh,
omaas OOKOBOW M TOJIHOM IMOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpasyrolue u
BBICOTA, OCHOBAHUS U OOKOBast MOBEPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1MaMeTp, IJIomaasr NoBepxHocTH ceprl. Bzaumuoe
pacnonoxxeHue cdepbl W TUIOCKOCTH, KacaTelibHash TUIOCKOCTh K cdepe, IIIomaas

cdepbl

6.4

N300pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka muimHapa u KoHyca

6.5

KomOunaruu ten BpaiieHusi 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIN OKOJIO
cdepsl, cepa, BMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BpaILllEHUS

6.6

6.7

6.8

[Tonsatue 06 o6wvéme. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuieenureaa u cieacTBus u3 He€. O0bEM UIMHIPA, KOHYCA.
O06BEM mapa u monans ceps

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIIEHUS! MEXTy IIOMIAASIMU TOBEPXHOCTEH,
00BEMaMHU MOJOOHBIX TEI

Ceuenunss unmiaMHApa (HapauiebHO M NEPIEHIUKYISIPHO OCH), CEYEHMs] KOHyca
(mapauienTbHOE OCHOBAHHUIO U MPOXOJIAIIEe YepE3 BEPIINHY), CEUEHUS 1Iapa

6.9

Bektop Ha miockoct M B mpocTpaHcTBe. CIOKEHHWE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpaBuino napamnenenunena. Pemenue 3anad, CBsI3aHHBIX ¢ IPUMEHEHUEM
MpaBUJI IEMCTBUM C BEKTOpaMu

6.10

[IpsmoyronpHas cucrteMa KOOpAMHAT B npocTpaHcTBe. KoopawHaTel BeKTOpA.
[Ipocreiimme 3agauu B KOOpAMHATax. YToJl MeXIy BekTopamu. CkaisgpHoe
MIPOU3BE/ICHUE BEKTOPOB. BBIYMCIIEHHME YIJI0B MEXAY NPSIMBIMU M IUIOCKOCTSIMHU.
KoopauHaTHO-BEKTOPHBIN METOJI IPU PEILIEHNN T€OMETPUYECKUX 3a1a4




MPOBEPSIEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOM
IPOI'PAMMBI CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

Kon
NMpoBepsieMoOro
TpedoBaHUs

IIpoBepsiemble TPeOOBAHUS K PEeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbLHON NPOrPAMMBI CPeIHEr0 001Iero
o0pa3oBaHus

Bragenne MeTomaMu IOKa3aTeNbCTB, AITOPUTMaMHU DPEIICHUS 3a/1ad;
yMeHue (OpMyIHpOBaTh M ONEPUPOBATH TMOHATHIMH: ONpEACICHHE,
aKCMOMa, Teopema, CIIEACTBHE, CBOWCTBO, MNPHU3HAK, I0KAa3aTEIbCTBO,
pPaBHOCWIIbHBIE (OPMYJIHPOBKH; MPUMEHATh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE ¥ MPOTHBOIIOIOKHOE YTBEPKACHUE, MPHUBOAWTH TPUMEPHI U
KOHTPIPHUMEPHI, HCIONB30BaTh METOJl MAaTEeMAaTWYeCKOW WHIYKIIHU;
MPOBOJIUTH JOKA3aTeIbHbBIC PACCYXKICHUS MPH PEHICHUH 33Ja4, OIICHUBATh
JIOTHYECKYI0  TPABWJIBHOCTh  PAcCY)XICHHI; YMEHHE OIEepUpPOBATh
MOHATUSAMHU: MHOKECTBO, MOJIMHOXKECTBO, OTEpAIMH HaJT MHOXKECTBAMU;
YMEHUE UCMOJIb30BaTh  TEOPETHKO-MHOKECTBEHHBIM  ammapar  Jyis
OIMCAHUS PEeaTbHBIX MPOIIECCOB U SBICHUN M MPHU PEUICHUH 3aJad, B TOM
YHCIIe U3 APYTHX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSMHU:
rpad, cBs3HBIN Tpad), AepeBo, UK, rpad HA TUIOCKOCTH; YMEHHUE 3371aBaTh
U OMKCHIBATh Ipadbl Pa3IMUHBIMKU CIIOCOOAMU; MCIIONB30BATh Tpadbl MpU

pelIeHnH 3a1a49

YMeHne onepupoBaTh MOHATHAMH: HATYypaJIbHOE YHCIO, LEI0e YHCIIO,
CTETIEHb C IIETBIM ITOKa3aTelieM, KOPeHb HaTYpajlbHON CTENEeHH, CTENEHb C
palMoHaIFHBIM TTOKA3aTeleM, CTEIEHb C JCWCTBUTEIBLHBIM TOKA3aTeIeM,
JorapupM dYHMCIA, CHUHYC, KOCHHYC W TAaHIEHC IPOU3BOJIBHOTO YHMCIA,
OCTaTOK IO MOJIYNIO, PAallMOHANIBHOE YHCJIO, HPpPALOHAIBHOE YHUCIIO,
MHOXKECTBA HATypalbHBIX, IEJIbIX, pPaAIlMOHAIBHBIX, JEHCTBUTEIBHBIX
YHCell; YMEHUE HCIOIb30BaTh MPU3HAKH JECTUMOCTH, HAUMEHBIINI 00IIuii
JeNWTeNb W HaWMEHbIee oOliee KpaTHOe, airoputM EBkimmaa mpu
pelIeHNH 33/1a4; 3HAKOMCTBO C Pa3TUYHBIMH TO3WIMOHHBIMH CHCTEMaMH
CUHUCIICHHUS; YMEHHE BBIIIOJHSITH BEIYMCICHUE 3HAYCHUH U ITpeoOpa3oBaHus
BBIPOKEHUH CO CTENEHsSMHU W JiorapudmMamMu, IpeoOpa3oBaHus JPOOHO-
pallMOHANBHBIX ~ BBIPQKEGHWH; YMEHHE  ONEPUPOBATh  MOHSATHSIMH:

IIOCJICA0BATCIBHOCTD, apI/I(bMeTI/I‘{CCKaSI nmporpeccus, TIcoOMETpUUCCKasA




nporpeccusi, OECKOHEUHO yObIBaroIiass Te€OMETpHUYEcKas IpOrpeccus;
YMEHHE 3a/aBaTh IOCJIEI0BATEIbHOCTH, B TOM YHCIE€ C IOMOIIBIO
PEKYPPEHTHBIX (POPMYJI; YMEHUE ONEPUPOBATH MOHATHIMHU: KOMIUIEKCHOE
YHUCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHWCIa, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ yucia, ¢opmMa  3amUCH  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckasi, TPUTOHOMETpPHUECKass M anredpanyeckas); YMeEThb
MPOU3BOJUTE apUPMETHUYECKUE ICHCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
HNPUBOAMUTH MPUMEPHI UCIOIb30BAHNS KOMIUIEKCHBIX YHCEN; ONEPUPOBAThH
HNOHATHAMMU:  MaTpuua 2x2  u  3%3, omnpeaenuTeNb  MaTpPULBL,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OIIPEACIITUTEIIA

YMeHue onepupoBaTh IMOHATHUSIMH: PALMOHAIBHBIC, HPpPALMOHAIBHEIE,
MOKa3aTeNbHbIe, CTEMEHHbIE, JIorapuPMUUYECKUe, TPUTOHOMETPUUYECKUE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMbI, YMEHHE OIEpPHUPOBAThH
MOHSATUAMU: TOXJAECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHUEe, YpaBHEHMUE,
HEpPABEHCTBO, CHUCTEMA YpPABHEHUHM MW HEPABEHCTB, PABHOCUIBHOCTh
YpaBHEHUW, HEPaBEHCTB M CHUCTEM; YMEHHUE pEllaTh YpaBHEHWS,
HEPABEHCTBA W CHUCTEMbI C TOMONIBIO PA3JIUYHBIX NPUEMOB; peIIATh
yYpaBHEHUs, HEPABEHCTBA M CHUCTEMbl C TMapamMeTpoM; MPUMEHSITH
YpaBHEHHUs, HEPABEHCTBA, MX CHUCTEMbI [UJIsl PELIECHUS MaTEeMaTUYECKHUX

3a7a4 M 3a/1a4 U3 Pa3InYHbIX 00JacTell HAyKu U pealbHOW KU3HU

YMeHue omepupoBaTh MOHATHAMHU: (YHKOMSA, HYETHOCTh (DYHKIIHH,
NEPUOUYHOCTh (PYHKIUHU, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
byHKIMU, SKCTpeMyM (QYHKIMH, HauOOJblllee U HAUMEHbIIEE 3HAYCHUS
(GyHKIMK HAa TPOMEXKYTKE, HEeNpephiBHAS (YHKIHS, aCUMIITOTH Tpaduka
¢GbyHKIMHM, TIepBas U BTOpask MPOM3BOAHAS (DYHKIIMH, T€OMETPUYECKUN U
¢buznueckuif CMBICT TPOU3BOJHOHN, NEpBOOOpa3Has, ONpeaeaEHHbIN
WHTETpajJ, yMEHUEC HaXOIUTh ACHMIITOTHI Tpaduka (YHKIHU; YMCHUE
BBIUUCIIATH  MPOU3BOJHBIE  CYMMBI, TIPOW3BEACHUS, YacTHOTO U
KOMIO3UIUK (DYHKIMIH, HAXOMUTh ypaBHEHHE KacaTeJbHOH K Tpaduky
(GyHKIMU; yMEHHE HaXOAWTh INPOU3BOJHBIC 3JEMEHTApHBIX (QYHKIUH;
YMEHHE HCIIOJIb30BaTh IPOU3BOJHYIO IS HCCIeNOBaHHUA (DyHKIIHIA,
HaXOJWTh HAWOONBIINE M HANMEHBIINE 3HadYeHUs (YHKIUI; CTPOHUTH
rpa¢MKd MHOTOWJICHOB C HCIOJb30BAHHMEM arrapara MaTeMaTH4ecKOro
aHamM3a; NPUMEHSATh NPOU3BOAHYIO JUIS HAXOXKICHHUS HAWITYYIIETO
pelieHusi B TMPHUKJIAIHBIX, B TOM YHCIIE COLMAIBHO-SKOHOMUYECKHX H

(bu3MYecKUX 3a/lauax; HaXOAUTh IJIOMAIU U 00BEMBI (PUTYP C MOMOIIBIO




HUHTCIpajia; MNPUBOAUTL IMIPUMECPBI MATCMATHYCCKOI'0 MOACIIMPOBAHUA C

MOMOIIBIO TU(PepeHIINATBHBIX YPAaBHEHHHA

YMenue onepupoBaTh MOHATHAME: Tpaduk QyHKIHMH, oOpaTHas QyHKIHUA,
KOMIMO3HIUS (QYHKUWH, JduHEeWHas (YHKIUSA, KBaapaTudHas QyHKINSA,
panMoHaibHas (QYHKIHSA, CTENeHHas (QYHKIUSA, TPUTOHOMETPUUICCKHE
GbyHKIIUM, OOpaTHBIE TPUTOHOMETpHUYECKHe (YHKIMH, MMOKa3aTelbHas U
norapudmudeckass (GyHKIUU; YMEHHE CTPOUTh TpaduKH W3YYECHHBIX
GyHKIUH,  BBINONHATH  IpeoOpazoBaHus  rpa@ukoB  (QyHKIUH,
UCTIOJB30BaTh TpadUKU IS M3yYCHHs MPOIECCOB M 3aBHUCHUMOCTEH, MpPHU
pemeHnn 3afad U3 APYTruX y4eOHBIX NMPEAMETOB W 3a/1ad U3 PEaTbHOM
JKU3HU; BBIpaXaTh (OpMylnaMu 3aBHCHMOCTH MEXKIy BEIHMYMHAMU;
UCTIOJIh30BaTh CBOWCTBA M rpadmku (GYHKIMH U PEUICHHS ypaBHEHHIA,
HEPaBEHCTB M 33/Ja4 C IMapaMeTpamu; H300paxarb Ha KOOPAMHATHOU

IINIOCKOCTH MHOKCCTBa pGH_ICHI/Iﬁ ypaBHeHHﬁ, HEPABCHCTB U UX CUCTEM

VYMeHue pemiatb TEKCTOBbIE 3a/ayd pa3HbIX TUIOB (B TOM YHCJIE Ha
IPOLIEHTHI, JOJIM M YacTH, Ha JBM)KEHHUE, paboTy, CTOMMOCTb TOBAapOB U
yCIIyT, HaJOTH, 3a7a4ydl U3 O0JIACTH YNPABICHUS JIMYHBIMU M CEMEUHBIMU
(¢uHAHCAMU); COCTABISATH BBIPAKEHUS, YPABHEHHUS, HEPAaBEHCTBA M HX
CHUCTEMBI IO YCJOBMIO 3aJadM, MCCIEN0BAaTh IOJIYYEHHOE pELIECHUE U
OLIEHUBATh IPaBAONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJIECIUPOBAThH
peaJIbHblE CUTYallUM Ha $S3bIKE MAaTEMATHKH; COCTaBIISATh BBIPAXKEHHS,
YPAaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI I10 YCIOBHIO 3a7a4M, UCCIIEI0BATh
MOCTPOCHHbIE ~ MOJIEIM C  HCIOJIb30BAHMEM  ammapaTta  anreOphl,

MHTEPIPETUPOBATH NOJYUYEHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh MOHATHUSAMH: CpelHee apu(MeTudeckoe, MeIuaHa,
HauOOJIbIIICe U HAMMCHBIIIEE 3HAYCHHMSI, pa3Max, JAUCIICPCHUs, CTaHIapTHOE
OTKJIOHEHHE YHUCJIOBOTO HaOOpa; yMEHHE H3BJICKaTh, WHTEPIPETUPOBATH
nH(pOpMaIIKIO, TPEACTABICHHYIO B Ta0IMIIaX, HA AMAarpaMmax, rpadukax,
OTPaKAIOIIYI CBOMCTBA PEaIbHBIX MPOIECCOB U SIBJICHUH; MPEICTABIAThH
nH(GOpMALIMI0O C TOMOINBIO TaOJIUI] ¥  JUarpaMM; HCCJIEeI0BaTh
CTaTUCTHYECKUE JaHHbIC, B TOM 4YHCIC C NPUMCHEHHEM TpaduIecKux
METOJIOB M 3JIEKTPOHHBIX CPEJCTB; Tpad)UIeCcCKH MCCIEI0BATh COBMECTHBIC

HaOJIIO/IEHUs ¢ IOMOIIBIO AMArpaMM PacCeUBaHMs U IUHEHHOW perpeccuu

YMeHHne onepupoBaTh MOHSATHUSAMHU: CIIy4alHBIM ONBIT M CIy4alHOE

CO6I>ITI/IC, BCPOATHOCTD CJ'Iy‘IElfIHOFO CO6I>ITI/I$I; YMCHHUC BbIYHUCIIATH




BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpaHUuecKUX METOJ0B; NPUMEHATH
bopMyTBl CIHOKEHHS M YMHOXXEHHS BEPOSTHOCTEH, (popMyny MOIHOI
BEpOSITHOCTH, (hopmyny bepHymiu, komOuHaTOpHbIE (HAaKTHl U (HOPMYIIBI;
OLICHUBATh BEPOATHOCTH pEaAbHBIX COOBITUH; YMEHHE OIEepUpPOBAThH
NOHATUSAMU:  ClydailHasT BeJIMYMHA, pacHpeiesiCHUEe BEpOSTHOCTEM,
MaTeMaTHYeCcKoe OXKUAaHHe, IUCHEepCUss M CTaHIapTHOE OTKJIOHEHHE
CIIy4ailHOM  BeNMYWHBI, (QYHKIMM pacupeleleHuss ¢ IUIOTHOCTH
PaBHOMEPHOT0, NIOKA3aTEIBLHOIO M HOPMAJIBHOTO pacIpe/lelieHni; yMEHHE
HCIIOJIb30BAaTh CBOMCTBA M3YYEHHBIX PACHpPEICICHUN JUIsl pEeLIeHMs 3a4a4;
3HaKOMCTBO C MOHATHSMU: 3aKOH OOJBIIUX YMCEN, METOABI BEIOOPOYHBIX
UCCIICZIOBAaHUM; YMEHHME NPHUBOAWTH MPHUMEPHl TPOSIBICHUS 3aKOHA
OONBIINX YHCENT B MPHUPOJAHBIX M OOIIECTBEHHBIX SIBJICHUSAX; yMEHHUE
ONEpUPOBATh MOHATHUAMU: COUYETAHHE, NMEPECTAHOBKA, YUCIIO COYETAHUH,
YHUCJIO  NEepecTaHoBOK; OuHOM  HblOoTOHa;  yMeHHE  NPUMEHSATH
KOMOWHATOPHBIE (DaKThl M PACCYKICHUS AJIS PEIIeHHs 3a7ad; OLEHUBATh
BEPOSITHOCTH PEAJIbHBIX COOBITUN; COCTaBJIATh BEPOSITHOCTHYIO MOJEIb U

HHTCPIIPCTUPOBATH HOquCHHBIﬁ pe3yJbTaT

YMeHue omnepupoBaTh MOHATHUSAMHU: TOYKa, TMpsiMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMUMHA YIJla, IUVIOCKUM yroJl, IBYTpaHHbINA
yroJi, TpEXTPAHHBIN yrojl, CKpelMBaOLIeCs NpsAMble, NapalieIbHOCTh U
NEPHEeHIUKYISIPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJl MEXIy HpsIMbIMH,
YroJl MEXAYy HpsIMOW U IUIOCKOCTBIO, Yrojl MEXAY IUIOCKOCTIMM,
paccTosiHUE OT TOYKM J0 IIOCKOCTH, PACCTOSHHE MEXIY MPSMBIMH,
paccTosiHuE MEXAY IUIOCKOCTSIMH; YMEHHME HMCHOJIb30BaTh MPHU PEIICHUU
3aJa4 M3yuyeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUHU; YMEHHE OLIEHHWBATH
pa3Mepel OOBEKTOB OKPYKAIOIIEro MHUPA; CTPOUTH MAaTEMaTHYECKHE
MOJIENIM C TMOMOIIBI0 T€OMETPUUECKUX TMOHATUA W BEJIWYUH, pElIaTh

CBA3AaHHBIC C HUMHU IMMPAKTUYCCKUC 3a/Ja4un
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YMeHue onepupoBaTh MOHATHUAMM: IUIOMIAAL (GUTypbl, 00BEM (GUTYPHI,
MHOTOTPaHHUK, MPaBWIbHBI MHOIOI'DAaHHUK, CE€YEHHE MHOIOIDAaHHUKA,
KyO, mapamjenenunen, Npu3Ma, NOuUpaMuaa, (uUrypa u TOBEPXHOCTh
BpaleHusl, IIINHAP, KOHYC, Imap, cdepa, miomans chepsl, MIIONIaTh
MOBEPXHOCTH MHUPAMUIBI, HPU3MBI, KOHYyCa, IWIMHApPA, O0BEM KyoOa,
NPSIMOYTOJIBHOTO MapajieNieNuIea, MTUPAMUJBL, TMPU3MBI, IMWIMHIPA,
KOHYCa, 11apa, pa3BEPTKA IOBEPXHOCTH, CEUYCHMs] KOHyCa W LMIWHIpA,

napaaiiCJbHbl€ OCH HWJIHM OCHOBAHHIO, CCYCHUE IIapa, IIJIOCKOCTD,
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Kacawomasica cdeppl, LUIMHApPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
MHOTOTpaHHHMKA, M300pakaTb MHOTOIPAaHHUKH, (UTYpPhl U HOBEPXHOCTHU
BpAllEHUsI, UX CEYECHMS, B TOM UYHCJIE C IOMOIIBIO JJIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBONCTBA N€OMETPUYECKHX (UTYpP, CaMOCTOSATEIHHO
dbopMynUpoBaTh ONpPEIEICHUs U3yYaeMbIX (PUTyp, BBIABUTATh THIIOTE3BI O
CBOMCTBaX M TNpU3HAKAX TE€OMETpUYECKUX (GUryp, oOOCHOBBIBATH WIIU
ONpoBepraTh HMX; YMEHHE MPOBOJUTH Kiaccudukanuio ¢uryp 1o
pa3IMYHBIM TPU3HAKaM, BBINOJHATh HEOOXOAMMBIC OTOJIHUTEIbHBIC

MTOCTPOCHHUS

YMeHne onepupoBaTh MOHATHUSMHU: JIBKCGHHE B  IPOCTPAHCTBE,
napajuyieNbHBIA TIEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00UsA, MOAOOHBIE (UTYpBI; YMEHHUE
pacro3HaBaTh paBHbIE W MOAOOHBIE (PUTYPHI, B TOM 4YHCIE€ B TIPUPOAE,
HCKYCCTBE, apXUTEKTYPE; MCIIOIb30BaTh TEOMETPUIECKHE OTHOIICHUS TIPH
pelIeHNH 3alla4; HAXOAWTh T'€OMETPUYECKHE BEIWYMHBI (IJIMHA, YTOJ,
I0MIa/1b, 00BEM) MPHU PEIICHUU 33Ja4 U3 JAPYTUX YYEOHBIX NMPEAMETOB U
U3 peabHOW JKU3HU; yYMEHHUE BBIYUCIIATH T'€OMETPUYECKHUE BEITHMYMHBI
(mHA, yrou, IJIONanb, OOBEM, IUIOMIATL IOBEPXHOCTH), HCIIOJIL3YS
U3ydyeHHbIe (OPMYJIBI U METOZBI, B TOM YHCJE: IUIOIAAb HNOBEPXHOCTU
MUpaMUIbl, TIPU3MBI, KOHYCa, IWIMHAPA, IUIOMIaas cdepbl; 00bEM Kyoa,
NOPSMOYTOJBFHOTO  Tapauleenuiena, NUPaMUAbl, TPHU3MBI, [WIAHAPA,

KOHYCa, [I1apa; yMEHUE HaXOAUTh OTHOIIIEHHE 00BEMOB TTOJJOOHBIX QHUTYP
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VmMmenue OIICPUPOBATL MOHATUAMU: IPAMOYIOJibHad CUCTEMa KOOpAHWHAT,
BEKTOpP, KOOPAWHATBI TOYKH, KOOpAMHATBI BCKTOpPA, CyMMa BEKTOPOB,
MNpOU3BCACHUC BCKTOpa HaA 4YHUCIIO, Ppa3JIOKCHUEC BCKTOpa II0 6a314cy,
CKaJIApHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHHUC, YIOJI MCKIAY
BCKTOpaMH; YMCHHC HCIIOJIb30BAaTb BeKToprIﬁ )51 KOOp)IHHaTHBIﬁ MCTO

IJI pCIICHUSA TCOMETPUYCCKUX 3ada4d U 3aJa4 APpYTIux y‘{e6HLIX opeamMEeTOB
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YMeHue BeIOMpaTh MOAXOAAIINNA METO JJIsl PEIICHHsI 3a/1a4i; TTOHUMaHNe
3HAYUMOCTH MAaTEMaTHUKW B HW3YYCHHHM MPHUPOAHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUH; yMEHHE paclo3HaBaTh NPOSBICHUE 3aKOHOB
MaTeMaTUKU B UCKYCCTBE, YMEHHE MPUBOAUTH MIPUMEPHI MATEMATUUYECKHUX

OTKPBITHH POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbIX HA EI'D
HO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMeHT COAepPKAHUS

1 Yucia v BEIYUCICHHS
1.1 Harypanbubie u nenblie yncna. [Ipu3Haku 1eTMMOCTH HENbIX YUCel
12 Pammonanbupie  yncna. OOBIKHOBEHHBIE H  JECATUYHBIE JPOOH, MPOIECHTEHI,
' OECKOHEUYHBIC TIEPHOTUIECKIE IPOOH
13 ApudMeTniecknii KOpeHb HAaTypadbHOUW cTeneHu. [IefcTBus ¢ apupMeTHIeCKUMH
' KOPHSIMU HATypaJbHOHN CTENCHH
14 Crenens ¢ nensiM nokaszareneM. CTeneHs ¢ pallMOHAIbHBIM oKa3aTeneM. CBoKCTBa
' CTENEeHU
15 CuHyc, KOCHMHYC W TaHT€HC YHCIIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHTE€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucina. JlecaTuuHbie U HATypaTbHBIC JIOTAPHPMBI
JlelicTBuTeNnbHBIE uMCIa. Apu]MeTHYecKkue Oornepanud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnxEHHbIe BRIYUCIICHUS, TIPAaBUIIa OKPYTJICHUS, IPUKHUIKA U OLIEHKA
pe3yibTaTa BEIYMCICHUN
1.8 [TpeoOpa3oBanue BhIpaKEHUI
1.9 KomriekcHbie yncna
2 VpaBHEHHS ¥ HEPABEHCTBA
2.1 Lensle 1 1poOHO-palIMOHATIbHBIE YPABHEHHUS
2.2 HppannoHnaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHUS
24 [TokasarenpHbIC U JIOTApU(DMUYECKUE YPABHEHUS
2.5 Lenbie n 1poOHO-paIIMOHATBHBIC HEPABEHCTBA
2.6 WppannoHaiibHble HEpAaBEHCTBA
2.7 [TokasarenbHbIC U JIOTapUMUYECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckre HEPaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHI U HEPABCHCTB
2.10 VYpaBHEHUS, HEPABEHCTBA M CUCTEMBI C TTapaMeTpamMu
2.11 Marpwuiia cucTeMbl TMHEHHBIX ypaBHeHUN. ONpeIeInTe b MaTPUIIbI
3 OyHKIMU U TpaduKh




Oynkuus, cnocodbl 3ananus ¢yHkuuu. ['paduk ¢ynkuuu. B3aumHo oOpaTHbIe

31 ¢bynkuuu. Yérneie n HeuéTaple pyHkuuu. [leprogmaeckue QyHKIMN
OOnactp ompeneneHHs W MHOXECTBO 3HaueHW ¢yHkumu. Hymm dyHKmm.
39 [IpoMexyTKH  3HAKOMOCTOSTHCTBA.  [IpOMEXYyTKH  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl 1 MHHUMYMBI (yHKIuH. Hambonbliee ¥ HauMeHbIIee 3HauYCHHE
(GYHKIMY Ha TPOMEXKYTKE
33 CrenenHass (yHKIMS C HATypaJbHBIM W IIeJBIM TIOKa3atenem. EE cBoiicTBa u
' rpaduk. CroiicTBa U rpaduK KOpHS N-OH CTEICHH
3.4 Tpuronomerpuueckue GyHKIIMU, UX CBOWCTBA U TpapuKu
3.5 [TokasarenpHas u morapudmuveckas GyHKINH, UX CBOWCTBA U TpaduKH
36 Toukum paspbiBa. AcuMmnTorel rpadukoB ¢yHkmumit. CpoiicTBa  QyHKIHA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocnegoBaTeabHOCTH, CIIOCOOBI 3aaHUs OCIEA0BATEILHOCTEN
3.8 Apudmerndeckas u reoMeTprydeckas nporpeccu. @opmyina CI0KHBIX TPOIEHTOB
4 Hauana MmaTemaTndeckoro aHammsa
4.1 [IpousBonnas ¢pyukuu. [Ipon3BogHbIE 2JIEMEHTAPHBIX (PYHKIIHIMA
[IpumeneHne mNPOU3BOJHONW K HCCIENAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh H
4.2 IKCTpeMyMbl. HaxosxjeHrne HanOOJbIIero U HaUMEHbBINETO 3HaUeHUsI (DYHKIMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHoecTBO, onepanuy Haj MHOkecTBamu. uarpammel Ditiiepa — BenHa
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnwucarenpHasi CTAaTUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 ®durypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpPXHOCTH BpalLlEHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

METOINYECKHUE MATEPHUAJIBI J1JI1 YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






