AHHOTAIIUSL.
Pabouas mporpamma o maremaruke (yriyOiaeHHBIH ypoBeHb) B 10 Kjacce peaau3yeTcsi Ha OCHOBE
YMK, co3manHoro moja pykoBojuctBoM A.I'. MopakoBuua, I1.B.CemenoBa, yueOHHMKOB st
o011eo0pa3oBaTenbHbIX yUpeKIeHUI: Anredpa ¥ Hadajga MaTeMaTHYecKoro aHaiu3a (0a3oBbId u
yrayonennsiit ypoBan)10 kinacc A.I'. Mopakosuy, I[1.B.CemenoBa M, «Muemo3una» 2018r,
I'eomerpus 10-11 kinaccsl, JI.C. Atanacsn, M, «IIpocsemenue» 2016r
Ha o6yuenue maremaruku B 10 kiacce Ha yriayOJIeHHOM ypOBHE OTBOJAUTCS 6 4acoB B HEAENIO, U3
HUX Ha W3ydeHue anreOphl M Havaja aHaiau3a 4 yaca, Ha U3ydeHHe reoMmerpuu 2 yaca. Beero 210
4acoB.
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HNOACHUTEJIBHASA 3AIIUCKA
K paboueii nporpamme no marematuke B 10 kiacce
Pabouas mporpamma cocTaBieHa Ha OCHOBE OCHOBHOH 00pa3oBaTeIbHOH MPOTPaMMBI CPETHETO
obmero o6pazoBanuss MBOY COII Ne3 MO «bapsiiickuii paiion». Pabodas mporpamma 1o
MaTtemaTHke (yriayoneHHbIH ypoBeHb) B 10 kmacce peanusyercs Ha ocHoBe Y MK, co3nanHoro noa
pykoBojacTBoM A.I".MopakoBu4a, ydeOHHKOB ISl 00111€00pa30BaTeIbHBIX YUPESKICHUN: «Aredpa u
Hayaja MaTeMaTHuecKoro aHanu3 (0a30BbIid U yriryoaeHHbld ypoBHH).10 kimace» A.I'. MopakoBuy,
I[I.B.CemenoB  M,«Muemo3uHa»2018r, «l'eomerpuss 10-11  wmaccer», JI.C.  AranacsH,
M, « ITpocBemenne»2016r.
Ha oOyuenune marematuku B 10 kiiacce Ha yriayOJIeHHOM YpOBHE OTBOAMTCS 6 4acOB B HEAETIO, U3
HUX Ha WM3y4deHHWe aireOphl M Havajga aHanu3a 4 yaca ,Ha u3ydeHue reomerpuu 2 yaca. Beero 210
4acoB
[Inanupyemble pe3y/bTaThl 0CBOEHHS Y4eOHOI0 NMpeaMeTa
HN3yyeHue MaTeMaTHKH B CTapuieil 1IKoJie JaeT BO3MOKHOCTb JOCTH:KEHHs 00y4arommMMucs
cJIeIYIOUIUX Pe3yabTATOB.
Jluunocmmuuie pezynomamol:
* TMpeicTaBlieHHEe O MPOPECCHOHATBHON JESATENbHOCTH YYEHBIX-MAaT€MaTUKOB, O Pa3BUTHH
MaTeMaTUKU OT HOBOT'O BPEMEHH JI0 HAIIIUX JTHEH;
* yMEHHuE SICHO (POpMYyITUpOBaTh M apryMEHTUPOBAHO HU3JIaraTb CBOM MBICIU ; KOPPEKTHOCTH B
0011IeHN Y,
* KpPUTUYHOCTH MBILIUICHUS , YMEHHE pACIO3HABaTh JIOTHUECKU HEKOPPEKTHBIE BBICKA3bIBAHUSA,
OTJINYATh THIIOTE3Y OT (PaKTa;
* KpPEaTHUBHOCTb MBIIUICHUS, WHULMATUBA, HAXOJYMBOCTh, AaKTHUBHOCTh TMPU PEIICHUU
MaTeMaTHYECKUX 3aj1ay;
* CIIOCOOHOCTh K JCTETHUYECKOMY BOCHPUATHIO MAaT€MaTHYECKUX OOBEKTOB, 3aad, pEeUICHHH,
paccyXIeHHUil.
Memanpeomemmnule pe3ynbmanvl
* JIOCTaTOYHO DPa3BUThIE NPEJACTAaBICHUA OO0 HAEAX M METOJaX MaTEeMaTHKU KaK YHUBEPCAIbHOM
SI3bIKE€ HAYKU U TEXHUKHU, CPEJICTBE MOJEIMPOBAHUS SIBJICHUH U MPOLECCOB;
* YMEHHE BHJICTh MPUIIOKCHHUS MOJYYCHHBIX MAaTEMaTHYECKUX 3HAHUHN B JAPYTUX JUCHUILIINHAX, B
OKpY’KaroIllel XKU3HHU;
* YMEHHE HCIO0JIb30BATh PA3IMYHbIE HCTOYHUKN MHPOPMAIIUU JIJIsl pelIeHHs y4eOHBIX pobiieM
* yMEHHE IPUHUMATh PEIICHNUE B YCIOBUSIX HETOIHOM U N30BITOYHON HH(pOpMAITNH;
* YMEHHUE MPUMEHATh HHAYKTUBHBIC U JEAYKTUBHBIE CIIOCOOBI PacCy KICHUI;
* YMEHHE BHJIETh pa3IUYHbIE CTpPATeTMHM pEIIeHUs 3a]ay, IJIAaHUPOBaThb M  OCYIIECTBIATH
JeSITENIbHOCTD, HAIIPABJIEHHYIO Ha UX pEIICHHUE.
PeryasituBubie YY/:
* CaMOCTOSITEIIFHO OOHAPYXKUBATHh U (POPMYIMPOBATH YUEOHYIO MPOOIEMY, ONIpeaesaTh 1eib Y /1;
* BBIBUTATh BEPCHH pEIICHUs MPOOJIEeMbl, OCO3HABATh KOHEUHBIM pE3yNbTaT, BHIOUPATH CPENCTBA
JOCTUKEHHUS 1IeTTN U3 MPEJIOKEHHBIX, a TaK K€ UCKAaTh UX CAMOCTOSITENIBHO;
* COCTaBIATH ( MHIMBUYaTbHO UM B TPYIIIE) IJIaH PEHIeHUs MPOOIeMbl ( BHITOTHEHUS MPOEKTA);
* paboTas Mo IUIaHy, CBEPSATh CBOU JEHCTBHS C LENbIO U MPH HEOOXOAUMOCTH HUCIIPABISTH OMIUOKU
CaMOCTOSITEIILHO;
* B IMAJIOTe C YYUTEJIEM COBEPUIEHCTBOBATH CAMOCTOSITENIbHO BRIOPAHHBIE KPUTEPUH OLIEHKH.
ITo3naBartenbHbie YY /I:
* IPOBOJUTH HAOIIOACHUS U HKCIIEPEMEHT M0J1 HaOII0JEHUEM YUUTEs;
*OCYIIECTBIISITh PACHIUPEHHBIN MOMCK WH(MOPMALUK C KCIOIB30BAaHHUEM PECYpPCOB OMOIMOTEK U
WNHtepHera;
* CO3/1aBaTh U MPEOOPA30BBIBATH MOJICIH U CXEMBI JIJISl PELICHUS 3a1a4;
* OCYIIECTBJIATH BBIOOp HambOoiee 3(DPEeKTUBHBIX CIIOCOOOB pelieHus 3a7ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH;
* AaHAJIM3UPOBATH , CPABHUBATH, KITACCH(PUIIUPOBATH M 00001IaTh (DAKTHI U SBJICHHUS;



* 1aBaTh ONPEACICHUS TOHATUSM.

Kommynukarusublie YY ]|

* CAaMOCTOSTEJIBHO OPraHU30BbIBATh yUeOHOE B3aUMO/ICHCTBHE B TPYIIIIE;

* B IUCKYCCUM YMETb BBIJIBUHYTH apI'yMEHTBl 1 KOHTPApTyMEHTHI;

* YUUTBCSI KPUTHUYHO OTHOCUTBCS K CBOEMY MHEHHIO, C JOCTOMHCTBOM IpPH3HABAaTh OLIMOOYHOCTh
CBOETO MHEHUS U KOPPEKTUPOBATH €T0;

* [IOHMMAs MO3ULUI0 JIPYrOro, pasjinyarh B €ro peud : MHEHHE( TOYKY 3pEHHs) J10Ka3aTeIbCTBO(
apryMeHTbl), GaKThl( TUIOTE3bl, AKCHOMBI, TEOPUN);

* YMETb B3IVIAHYTh HAa CUTYalUIO C HTHOW ITO3ULUHU U JOTOBAPUBATHCA C JIFOJABMH MHBIX IIO3ULIHM.

B pe3yabTare n3ydyeHusi MAaTeMAaTHKH HA NPOQUIBLHOM YPOBHE 00y4aIOIIUIiCA 10JI2KEH
HAYYHUTCS IOHUMATD :

* 3HaYCHME MATEMaTUYECKOM HAyKu JUIsl PEIICHUS 3aJad, BO3HHUKAIOIIMX B TEOPUU U IIPAKTHUKE;
LIIMPOTY U OTPAaHUYEHHOCTh MPUMEHEHUS MaTEMaTHMUECKUX METOJOB K aHaJIM3y U MCCIEA0BAaHUIO
IIPOLIECCOB U SIBJICHUH B MIPUPOJIE U OOLIECTBE;

* 3HAYEHHUE MPAKTUKU U BOMPOCOB, BOSHHUKAIOIIUX B CAMOH MareMaTHKe, A (OPMHpPOBAHUS U
pa3BUTHs MaTEMaTUYECKON HAYKH;

* WM PACIIMPEHHUs YHCIOBBIX MHOMKECTB KakK Croco0a MOCTPOSHHsI HOBOTO MAaTEeMaTHYECKOTO
anmapara sl pelIeHMs] IPaKTUYECKUX 3a/1a4 U BHYTPEHHUX 3a/1a4 MATEMAaTUKH;

* 3HaueHHE HJICH, METOJIOB M PE3YJIbTATOB ajIreOphl M MaTEMaTHYECKOTO aHAIM3a JUIS TIOCTPOCHUS
MOJIEJIEN peaJIbHBIX NIPOLIECCOB U CUTYALIM;

* BO3MOXHOCTM TE€OMETPUU JJI1 ONMCAHUSA CBOICTB pEaJbHBIX IPEAMETOB M MX B3aUMHOIO
PacroI0KEHUS;

* YHUBEpCAJIbHBIM XapakTep 3aKOHOB JIOTMKM MaTeMaTUYECKUX PACCYKIACHHUM, UX NPUMEHUMOCTb B
pa3IUYHbIX 00J1ACTAX YETOBEUECKOM 1EATEIbHOCTH;

* paznuuue TpeOOBAaHUM, NPEAbSBIIEMbIX K J0Ka3aTebCTBaM B MAaTEMAaTUKE, E€CTECTBEHHBIX,
COLIMAJIbHO-9)KOHOMHUYECKUX U T'YMaHUTApHbIX HAayKaX, Ha IPAKTHKE;

* poJib AKCHMOMAaTHKU B MaTEMAaTHUKE; BO3MOXKHOCTb IIOCTPOCHHMS MaTEeMaTUYeCKHUX TEOpud Ha
aKCMOMAaTHYECKOW OCHOBE; 3HAYEHNE aKCUOMATHKH JUIsL IPYTrUX o01acTeil 3HaHUs U U1 IPAKTUKHY;

* BEPOSITHOCTHBIX XapaKkTep pa3IMUHbIX IPOLECCOB U 3aKOHOMEPHOCTEN OKPYXKaIOIIEro MUpa;
IHoy4uTh BO3MOKHOCTH HAYYMTHCA ( 10 TeMaM)

YucnosBbie 1 OyKBeHHbIE BbIPAKEHUS

* BBHINOJHATh apu(pMeTHYeCKUe NeHCTBUS, coueTass YCTHbIE M NMHUCBbMEHHbIE MPHEMBI, IPUMEHEHHE
BBIUHCIIUTENbHBIX YCTPOICTB; HAXOAWTh 3HAYEHMUsS KOPHSA HATypaJlbHOW CTENEHHU, CTENEHU C
palMoOHANBHBIM TIOKa3aTeaeM, Jorapu@ma, HCHOIb3ysd MNP HEOOXOIUMOCTH BBIYMCIUTEIbHbIC
YCTPOMCTBA; MOJIb30BATHCS OLICHKON Y MPUKUAKOMN MPH MPAKTHYECKUX pacyeTax;

* NIPUMEHATH IOHATHA, CBA3aHHBIC C ACIMMOCTBIO LEJIBIX YHUCEIN, IIPU PEIICHHH MaTeMaTHYEeCKHX
3a1ad4;

* HaXOJIUTh KOPHU MHOTOWIEHOB C OJHOW NIEPEMEHHOM, pacKjaibIBaTh MHOIOWIEHBI HA MHOKUTEIH;
* BBINIOJIHATH ACHCTBUSI ¢ KOMIUIEKCHBIMU YHCIIaMU, N10JIb30BaThCsl FEOMETPUUYECKON MHTEpIIpeTalen
KOMIUIEKCHBIX YHCENl, B MPOCTEHUINMX CIydasX HaXOJUThb KOMIUJIEKCHbIE KOPDHM YpPaBHEHUH C
NeNCTBUTENBHBIMU KO3 (PULIUEHTAMU;

* NIPOBOJUTH NPeoOpa3OBaHUsl YHMCIOBBIX M OYKBEHHBIX BBIPRKEHHUI, BKJIIOYAIOLINX CTENECHH,
paauKaibl, Jorapu@mbl 1 TPUTOHOMETPUYECKUE (PYHKIINH;

HCIO0JIBL30BATh NPHOOpPETeHHbIe 3HAHMSA M YMEHHMS B NPAKTHYECKOH JeATeJbHOCTH H
NMOBCEAHEBHOM KM3HU JJIS:

* MPaKTHYECKUX pacyeToB Mo (opmyinam, BKItoyass (OPMYINbI, COAEpKAIINE CTETEHH, PaJUKaIb,
jJorapu@mbl U TPUTOHOMETpUYECKUE (YHKIMHM, HCIOJIb3YSd MpPH HEOOXOIUMOCTH CIpPaBOYHBIE
MaTepHasbl U IPOCTEUIINE BEIYNCIUTEIbHBIE YCTPOUCTBA;

DOyHKIUM U TPadUKH

* omnpeneNniTh 3HaueHUEe (DYHKIMHM MO 3HAUYEHUIO apryMEHTa IMPH Pa3IMYHBIX CIOCO0ax 3a/JaHus
(GyHKIUY; * CTPOUTH TpadUKH U3YUEHHBIX (DYHKUNH, BBIOIHATH IPeo0pa3oBaHus rpaduKoB;

* OMMCHIBATh MO TpaduKy U MO GOopMyJie OBEJACHNE U CBOIICTBA (YHKIIN;



* pelaTh YpPaBHEHUS, CUCTEMbl YpaBHEHUH, HEPABEHCTBA, MCIOJb3Ys CBOMCTBA (DYHKIUH M HX
rpaduuecKue npeIcTaBICHus;

HCIO0JIL30BATh IPHOOPETEHHbIe 3HAHMA M YMEHHS B IPAKTHYECKOH JeATEeJbHOCTH H
NOBCEeIHEBHOM KU3HHU 1JIs:

* ONMCAHUS U HCCIENOBAHUSA C MOMOUIbIO (DYHKIMH peanbHbIX 3aBUCHUMOCTEH, MPEICTaBICHUS UX
rpaduuecKu; HHTEPIPETAUH IPa(UKOB peaIbHBIX MPOLIECCOB;

Havaja maTeMaTH4eCKOIo aHaJIHM3a

* HAXOJUTh CyMMY O€CKOHEUHO yOBIBAIOIIEH reOMETPUIECKUN TIPOTPECCHUH;

* BBIUUCIIATH NPOMU3BOJHBIE M IEPBOOOpPA3HbIE 3UIEMEHTAPHBIX (YHKIMHA, HPUMEHssI IpaBuiIa
BBIUMCIICHUS IPOU3BOAHBIX U 1€PBOOOPA3HBIX, UCIIOJIB3Ysl CIIPABOYHbIE MAaTEpUAIIbI;

* UCCIIeI0BATh (PYHKIIUH U CTPOUTH MX TPaGUKH C TOMOIIBIO IIPOU3BOJHOM;

* pelarhb 33Ja4u ¢ IPUMEHEHHEM ypaBHEHMsI KacaTelIbHOU K rpaduKy (yHKIUH;

* pemarh 3aJa4u Ha HaXOXKJCHHE HauOOJBIIEro M HAMMEHBIIETO 3HaYeHUs (YHKIIMU Ha OTPE3KE;

* BBIYMCIIATH IUIOIIAAb KPUBOJUHEHHON TPANICLUN;

HCIO0JIL30BATh NPHOOpPeTeHHble 3HAHMSA M YMEHHMsl B IPAKTHYECKOH JeSTeJIbHOCTH U
NOBCEIHEBHOM KU3HM 1JIfI:

* pelIeHHs] TEOMETPUYECKHUX, (PU3NUECKUX, YKOHOMHUECKUX W JPYTruX MPHUKIAIHBIX 3371ad, B TOM
qucie 3a/1a4 Ha HauOoJIbLIMe U HAUMEHbIINE 3HAYCHUs ¢ IPUMEHEHHEM alnapaTa MaTeMaTu4ecKoro
aHaIu3a; YpPaBHEHUS U HEPABEHCTBA

* pewlaTh palUOHAIbHBIEC, IIOKA3aTeNbHbIE M JIOrapU(MHUUYECKHE YypaBHEHHS M HEPaBEHCTBA,
UppaLMOHAIIbHBIE U TPUTOHOMETPUUECKUE YPABHEHMSI, UX CHUCTEMBI;

* OKa3bIBaTh HECIIOKHBIE HEPABEHCTBA;

* peuiatb TEKCTOBbBIE 33Jla4M C MOMOIIBIO COCTaBJICHUS YpaBHEHUM, U HEPABEHCTB, UHTEPIPETUPYS
pE3yJIbTAT C Y4€TOM OIPaHUYECHHUH YCIIOBUS 3aa4H;

* u300pakaTh Ha KOOPAMHATHON MJIOCKOCTU MHOXKECTBA PEILICHUN YPAaBHEHUN U HEPABEHCTB C JBYMS
IIEPEMEHHBIMU U UX CUCTEM.

* HAXOAWUTH MPUOIKEHHBIE PEIICHUS] YPaBHEHUH U MX CHCTEM, HUCIOb3Ys IpadUueCcKuil METOI;

* pelmiaTh ypaBHEHMs, HEPAaBEHCTBA M CHCTEMbl C NPUMEHEHUEM TIpaUuecKuX IpesCTaBICHHH,
CBOMCTB (DYHKLIMM, IPOU3BOIHOM;

HCIO0JIL30BATh NPHOOPETeHHbIe 3HAHMA M YMEHHMS B IPAKTHYECKOH JeATEJbHOCTH H
NOBCeHEBHOI KU3HHU 1JIS:

* IOCTPOECHMSI M UCCIIEIOBaHMS POCTENIINX MAaTEMAaTHUECKUX MOJEIIEH;

DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUM BePOSITHOCTEMH

* pemiaTh MpocTeimue KOMOMHATOPHBIE 3aJjaud METOJIOM Iepedopa, a TakkKe C HCIHOJIb30BAHHUEM
U3BECTHBIX (opmyn, TpeyroiapHuka [lackans; BbIUMCHATH KO3 duuueHtsl 6uHoma HproToHa 1O
¢dopmyIie u ¢ uCIoIb30BaHNEM TpeyrosbHuka [lackans;

* BBIYMCIISATh BEPOATHOCTH COOBITMM Ha OCHOBE MOJCYETa YMCia MCXOAOB (IpocTeiiiue ciydau);
HCIO0JIL30BATh NPHOOPETeHHbIe 3HAHMA M YMEHHMS B IPAKTHYECKOH JeATEJbHOCTH H
NOBCEHEBHOM KU3HHU 1JI5:

* aHalM3a pealbHBIX YHMCIOBBIX JaHHBIX, MPEACTaBIECHHBIX B BUJAE AUarpamm, rpa(ukos; s
aHaJin3a HHQOPMALUK CTATUCTUYECKOTO XapaKTepa;

B npeamere «I'eomerpus»

* COOTHOCHUTH IUIOCKHE TeoMeTpuueckue (GUrypsl U TpeXMepHble OOBEKThI C HMX OMNHCAHUSIMU,
yepTekaMu, H300paKeHUSIMU; Pa3JIndaTh U aHAIN3UPOBATh B3aUMHOE pacIoyioskeHue puryp;

* U300pakaTh TeOMETpUYECKUE (PUTYPHI U TeJa, BHIIOIHATH YEPTEXK MO YCIOBUIO 3a/1a4H;

* pemiatb TeOMETPUYECKHE 3aJaud, OMNMPAsCh Ha H3Y4YCHHbIE CBOMICTBA IUIAHUMETPUUYECKHUX U
CTEpEOMETPUYECKMX (UIyp U OTHOUIEHMH MEXAYy HHUMH, [pHUMEHsAs anreOpanyeckuil Hu
TPUTOHOMETPUYECKHHN aInapar;

* MIPOBOJUTH JOKA3aTENIbHbIE PACCYXKACHUS MPH PEIICHUHU 3ajay, JI0Ka3bIBaTh OCHOBHBIE TEOPEMBbI
Kypca; ® BBIUUCIATH JTUHEWHBIE 3JIEMEHTHI U YIJIbl B IPOCTPAHCTBEHHBIX KOH(UTYpaLUsAX, 00bEeMBI U
TIJIOIAIH TTOBEPXHOCTEH TPOCTPAHCTBEHHBIX TEJ M MX MPOCTEHIIIMX KOMOWHAIINN;

* IPUMEHATH KOOPANHATHO-BEKTOPHBIN METOJ /IIs1 BBIYMCIIEHUSI OTHOIIEHNUH, PACCTOSIHUN U YIJIOB;

* CTPOUTDH CEUYEHHS MHOTOTPAHHUKOB M U300paKaTh CEUEHUS TeJl BpallleHus;



HCIO0JIb30BATh TNPUOOpPETEHHbIE 3HAHMS M YMEHHS B TMPAKTHYECKOH [eATeJbHOCTH U
NOBCEIHEBHOH KU3HH 1JIs1:

* HCCIeIOBaHUs (MOJICIMPOBAHUSI) HECIOXXHBIX MPAKTUYECKUX CUTYyallMii HA OCHOBE HM3YYCHHBIX
(bopMy1 U CBOUCTB GUTYp;

* BBIUMCIICHUS JUJTMH, IUIONIAZCH M OOBEMOB pEaIbHBIX OOBEKTOB NPHU PEHICHUU IPAKTUYECKHX
3aJ1a4, UCMOJIb3Ys IPU HEOOXOIMMOCTH CIIPABOYHUKHY U BBIYUCIIUTEIBHBIC YCTPOHCTRA.

* [IOHMMaHMs B3aUMOCBS3M Y4eOHOro TmpeaMeTa ¢  ocoOeHHOCTsIMU  mpodeccuit U
npoecCHOHATLHOM JIeATEIBHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS MO JaHHOMY Yy4eOHOMY
MPEIMETY.

Ilpeomemnmnuie pezyiomamal:

1) umeTh npeacTaBieHre 00 OCHOBHBIX M3Y4aeMbIX MaTeMaTHUECKUX MOHATHUAX, 3aKOHAX U METOax,
IIO3BOJISIFOIIMX OIUCHIBATh U UCCIIE0BATh PEAJIbHBIE POLIECCHI U SBJICHUS:

YHCIIO0, BEJIMYMHA, anreOpanyeckue BBIPAXKEHUs, YypaBHEHHE, (YHKLUA, claydaiHas BeIMYMHA U
BEPOATHOCTb, MPOM3BOAHAA M MHTErpall, 3aKOH OOJIBIIMX YHUCEN, MPUHIMI MaTeMaTU4eCKOU
MHAYKIUH, METOAbl MAaTEeMaTUYECKUX PACCYKICHHIA;

2)BIaJeTh KJIIFOUEBBIMU MAaTEMAaTHYECKUMHU YMEHUSIMU:

* BBIMOJIHATH TOYHbIE U NPUOIMKEHHbIE BBIYMCICHUS C IeHCTBUTEIbHBIMU YUCIAMU;

* BBINOJIHATH(IIpOCTEMIINE) NpeoOpa3oBaHUsl BBIPAKEHUM, BKIIIOYAIOLIUX CTENEHU, JIOTapu(MBbl,
pajiuKaibl, TPUrOHOMETpUUYECKHe QYHKIINH;

* pemarh TEKCTOBBIE 33J]auu; UCCIEeI0BATh ()yHKIINH;

* CTPOUTD UX IpapuKu

* OLICHUBATh BEPOSITHOCTU HACTYIUIEHUSI COOBITUM B MPOCTEHIINX PAKTUUECKUX CUTYALIMSIX;

* IPUMEHATh MaTEMATUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY;

* 10OKa3bIBaTh MAaTEMAaTUUYECKUE YTBEPKICHUS;

3) NpUMEHATh NPHOOPETCHHBIC 3HAHHMS M YMEHHs Ul PELICHHs 3aa4 IPaKTHYECKOTrO Xapakrepa,
3aJ1a4 U3 CMEXHBIX JUCLUUIUIMH.

Yray0JieHHbI yPOBEeHb
«CucTeMHO-TeopeTHYECKHE Pe3yJIbTaThDy

Paszpnen Il. BoimyckHUK HAyYHuTCA V. BbINyCKHUK MOJYYHT
BO3MOKHOCTh HAYYHUThHCH
Ilenun ocBoenust Jl1s ycnenmHoro npoioKeHust Hna obecneuenus 603modicnocmu
npeaMera o0pa3oBaHuUs YCheuHo20 nPOOOIIHCEHUS.
0 CIELUATbHOCTSIM, CBSI3aHHBIM C 006pa306anus no CReYUaIbHOCMAM,
IIPUKJIATHBIM UCIIOJIB30BAHUEM CBA3AHHBIM C OCYWeCmeIeHueM
MaTeMaTUKHU HAYYHOU U UCCTIe008AMENbCKOU

oesmenvHocmu 8 obaacmu
MAMEMAMUKU U CMEHCHBIX HAVK

dnemenmol —  CBOBOJIHO OIEPUPOBATH —  Jlocmuoicenue pesyromamos

meopuu MMOHATUSIMH: KOHEYHOE MHOXKECTBO, pasoena ll;

MHOICECme U DJIEMEHT MHOKECTBA, —  onepuposamv NOHAMUEM

MamemamuyecKou MIOJAMHOKECTBO, ITIEPECEUCHHUE, onpeoenieHus, 0CHOBHbLIMU

JI02UKU 00beTMHEHNE U PA3HOCTh MHOXKECTB, sudamu onpeoeieHutl,
YHCIIOBBIC MHOXKECTBA Ha OCHOBHBLIMU BUOAMU MEOPEM,
KOOPJIMHATHOM TPSIMOH, OTPE30K, —  NOHUMAamMb CYMb KOCBEHHO20
HUHTCpBAJI, IOJTYUHTCPBAJ, aOKagameﬂbcmga;
MPOMEKYTOK C BBIKOJIOTOM TOYKOM, —  onepuposamv NOHAMUAMU
rpaduyeckoe HpeﬂCTaBﬂeHHue CUEMHO20 U HECUEeMHO20
MHOECTB Ha KOOPJIMHATHOM MHOJICECTBA;
IUIOCKOCTH;

1 o
3)_IGCL " fajiee: 3HaTb OIIPEACICHUC TIOHATHSA, 3HATh U YMCTh 000CHOBEIBATH CBOMCTBA (HpI/I3HaKI/I, €CJIM OHHU

CCTL) TOHATUS, XapaKTCPU30BaATh CBA3U C APYT'UMHU NOHATUAMU, IIPEACTABIIAAL OAHO MMOHATHUEC KaK YaCThb LIEJIOCTHOI'O
KOMINJICKCa, UCIIOJIb30BAaTh ITOHATUC U €TI0 CBOIiCcTBa pu NIpOBECACHNU paccymaeﬂnﬁ, JA0Ka3aTeJIbCTB, pPCIICHU U 3a1a4.




3a/1aBaTh MHOKECTBA
MIEPEUYHCIICHUEM U
XapaKTEPUCTUUECKUM CBOMCTBOM;
ONEPUPOBATH MTOHATUAMH:
YTBEPKJICHHUE, OTPULIAHUE
YTBEPKJICHUsI, ICTUHHBIC U JIOKHBIE
YTBEPK/I€HUS, IPUUNHA, CJIEJICTBUE,
YaCTHBIN ciTydail o01iero
YTBEPKICHUS, KOHTPIPUMED;
MPOBEPSITH MPUHAIICHKHOCTD
3JI€MEHTa MHOXKECTBY;

HaxOJIUTh MIEPECCUCHUE U
00BbEIMHEHNE MHOKECTB, B TOM
YHCIIe IPECTABICHHBIX IpadUuecKu
Ha YKCIIOBOM MPAMON U Ha
KOOPJAMHATHOM MIIOCKOCTH;
MIPOBOJIUTH JI0KA3aTEIbHbBIC
paccyxaeHust jis 000CHOBaHUS
WCTUHHOCTHU YTBEPKICHUMN.

B noesceonesnoii sorcusnu u npu usy4erHuu

Opy2Ux npeomemos:

MCIOJIb30BaTh YHCIOBbIE MHOXKECTBA
Ha KOOPJAMHATHOM IIPSIMOM U HA
KOOPJIUHATHOM TUIOCKOCTH IS
OIMCaHUs PEATIbHBIX MPOIIECCOB U
SIBJICHHI;

IIPOBOJUTD J1OKA3aTEIbHbIE
paccyX/1eHHsI B CUTyalHsIX
IIOBCEIHEBHOM JKU3HM, ITPY PELLICHNUN
3aJ1a4 U3 IpYruX OpeIMETOB

—  npumeHsmb Memoo
Mamemamuyeckou UHOYKYuu
0151 NPOBEOEHUSL PACCYHCOCHUT
U 00KaA3amenbCcme u npu
peweHuu 3a0ad.

B noesceownesnotl srcusnu u npu
usyueHuu opyaux npeomMemos:

—  UCNONb308aMb MEOPEMUKO-
MHOIICECTNBEHHDILL A3bIK U A3bIK
JI02UKU OJIs1 ONUCAHUSL
PEANbHbIX NPOYECCos U
A6NIeHUlL, NPU peueHuy 3a0ay
Opyeux yueOHbix npeomMemos

Yucna u
GbIpajrceHus

CB000IHO OnIepUpPOBATh MOHATUAMU:
HaTypaJbHOE YUCII0, MHOXKECTBO
HATYpPaJIbHBIX YHCEIN, I[EJI0€ YHCIIO,
MHOYKECTBO LIEJIBIX YHCET,
OOBIKHOBEHHas! IpO0b, IeCATUUHAS
IpoOb, CMEIIAHHOE YHUCIIO,
parnroHaIbHOE YUCII0, MHOYKECTBO
panroHaIbHBIX YHCE,
MppaIMoOHAILHOE YHCII0, KOPEHb
CTEIEHH N, IEHCTBUTEIBHOE YHCIIO,
MHOYECTBO JICHCTBUTEIBHBIX YHCEI,
reoMeTpHuecKasi HHTepIIpeTaus
HATYpPaJbHBIX, IEIBIX,
panMoHaIbHBIX, JEHCTBUTEIBHBIX
qHCell;

JI0Ka3bIBaTh U UCIIOJIb30BaTh
MPU3HAKU JETUMOCTH CyMMBI U
MIPOU3BEICHNUS TIPH BHIIIOJTHEHUN
BBIUMCIICHUH U PEIeHNH 3a/1a4;
BBITIOJIHATH OKPYTJICHHUE
paMoHATBFHBIX U UPPAMOHATBHBIX
qHce ¢ 331aHHON TOYHOCTHIO;
CpaBHUBATh JICHCTBUTEIHHBIC YHCIIA

—  Hocmuoicenue pesyniomamos
pasoena ll;

—  €80000HO onepuposamu
YUCTOBBIMU MHONHCECTNBAMU
npu pewenuu 3a0ay;

—  NOHUMAMb NPUYUHDBL U
OCHOBHble UdeU PaCUUpeHUs]
YUCTIOBLIX MHONICECME;

—  81a0emb OCHOBHLIMU
NOHAMUAMU MeopUl
0enuMocmu npu peuteHuu
CMAHOAPMHBLX 3A0aY

—  umembw bazosvie
npeocmaegieHusi 0 MHOJCecmee
KOMNIEKCHBIX YUcel;

—  C80DOOHO GbINONHAMDb
ModHcOeCcmeeHHble
npeobpazoeansl
MPULOHOMEMPULECKUX,
J102apupMuiecKux, crmeneHHuIx
BbIPANHCEHULL,

—  grademuv hopmynoi buHoMa




Pa3HBIMH CIIOCOOAMH;
yIOpSAI0YMBATh YKCIIA, 3aHCAaHHBIC
B BUJI€ OOBIKHOBEHHON U
JECSITUYHON TpodH, umca,
3alMCcaHHbIe C UCIOIb30BAHUEM
apu(pMeTUYeCKOro KBaJpaTHOro
KOpHs1, KOpHEH cTerneHu OobIe 2;
Haxoauth HOJl m HOK pa3ubiMu
croco6aMu M UCTOIb30BaTh UX MPH
pelIeHuy 3a/1ay;

BBITIOJTHATH BBIYUCIICHUS U
peoOpa30BaHUs BHIPAKEHUH,
COZIEPIKALLMX JIEUCTBUTEIIbHBIC
4KClia, B TOM YHCJIe KOPHU
HATypaJbHbIX CTEIICHEM;
BBITIOJIHATH CTaHIaPTHHIE
TOXKJIECTBEHHBIEC TPEOOpa3OBaHUS
TPUTOHOMETPUYECKUX,
norapu()MHUUECKHUX, CTETIEHHBIX,
HPPAIMOHATIBHBIX BBIPAXKEHUH.

B nosceonesnoii orcuznu u npu usyyeHuu

Opy2ux npeomemos:

BBITIOJTHSATE i OOBSICHATH CPABHCHHE
pe3yJIbTaTOB BEIYMCIIEHU MTPH
pEIlIeHNY TPAKTHYECKUX 3a1a4, B
TOM YHCJIe TPHOIMKEHHBIX
BBIYHCIICHU, UCIIONIb3YS Pa3HbIe
CTIIOCOOBI CPaBHEHHIA;

3aMMChIBaTh, CPAaBHUBATH, OKPYTIISTH
YHCIIOBBIE JJAHHBIE PEaTbHBIX
BEJIMYMH C MCTOJIb30BAaHIEM Pa3HBIX
CHCTEM H3MEpEHHS,

COCTaBIISITh M OIICHUBATh Pa3HBIMU
Croco0aMu YHCIOBBIC BBHIPAKEHUS
TIPY PEIICHUN TTPAKTHYSCKUX 3a7a49 U
3a/1a4 U3 IPpYrux y4eOHbIX
IPEIMETOB

Hvromona;

NPUMEHAMb NPU peueHuu
3a0ay meopemy 0 TUHEUHOM
npeocmasnenuu HOJJ;
NPUMEHAMb NPU peuleHuu
3a0au Kumaiickyio meopemy
06 ocmamkax;

NPUMEHAMb NPU peuleHuU
3a0ay Manyio meopemy
Depma,

yMemby 8bINOHAMb 3ANUCD
Yuca 8 NO3UYUOHHOU cucmeme
CUUCTIeHUsL;

NPUMEHAMb NPU peuleHuu
3a0ay4 meopemuKo-4uciossie
@yHKYUU: Yyucio u cymma
Oenumernet, yHkyuro Jinepa,
NpUMEHAMb NPU peueHuu
3a0ay yenHvle Opoou;
NpUMEHAMb NPU peueHuu
3a0ay MHO20YIeHbL C
OelicmeumenbHbIMu U Yeavlmu
Koaghhuyuenmamu;

enadems NOHAMUAMU
NPUBOOUMDBLL U HENPUBOOUMbIU
MHO20YIeH U NPUMEHAMb UX
npu pewlenuu 3a0a4;
NpUMEHAMb NPU peueHuu
3a0ay OcHOBHYIO meopemy
aneebpul;

NPUMEHAMb NPU peueHuu
3a0ay npocmetiuiue QyHKYUU
KOMNJIeKCHOU NePeMeHHOU KaK
2eomempuieckue
npeoopazosanus

Ypasnuenus u
Hepagencmea

CB0060IHO OnIepUpPOBaATh MOHATUAMU:
YPaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPaBHEHUS U
HEPAaBEHCTBA, yPAaBHEHHUE,
SIBJISIFOLLIEECS CIIEICTBUEM JIPYTOTO
YPaBHEHUs, ypaBHEHUS,
paBHOCUJIbHBIE HA MHOYKECTBE,
paBHOCHIIbHBIE TIPe0Opa30BaHUs
YpaBHEHU;

pelare pa3Hble BUbl YypAaBHEHUN U
HEPABEHCTB U UX CUCTEM, B TOM
YHUCJIe HEKOTOPBIE YpaBHEHUS 3-1 U
4-ii ctenieHe, IPoOHO-
paloHaIbHbIE U UPPALMOHAIBHBIE;
OBJIAZIETh OCHOBHBIMHU THIIAMH

Jocmuoicenue pesyromamos
pasoena ll;

€c80000HO onpedensims mun u
8b10UPaAMb MEMoO peuleHsl
NOKA3AMENbHbIX U
Jl02apupmMuuecKux ypasHeHutl
U HepaseHcma,
UPPAYUOHATLHBIX YPAGHEHUIL U
HepaseHcms,
MPUSOHOMEMPULECKUX
VpasHeHull U HEPABeHCM8, UX
cucmem,

€c80000HO pewams cucmemol
JIUHEUIHbIX YPABHEHULL,
pewanmsv 0OCHOBHbLE MUNbl




MOKa3aTelbHbIX, JOrapu(PMHUUECKUX,
UPPaIlMOHATLHBIX, CTETIEHHBIX
YpPaBHEHU U HEPABEHCTB U
CTaH/IaPTHBIMU METOJAMH HX
pelIeHn U MPUMEHSTh UX MIPU
pelLIeHnH 3a/1a4;

MIPUMEHSTH TeopeMy besy k
PELICHUIO YPaBHEHUI;

IIPUMEHATH Teopemy Buera nis
pElICHUs HEKOTOPBIX YpaBHEHUN
CTEIeHHU BhIIIIE BTOPOIi;

[IOHUMATh CMBICII TEOPEM O
PaBHOCHIIBHBIX M HEPAaBHOCUIIBHBIX
peoOpa3oBaHUSX ypaBHEHU U
YMETh HX JIOKa3bIBATh;

BJIa/IETh METOJIaMU PELICHUS
ypaBHEHUH, HEPABEHCTB U HX
CHCTEM, YMETh BEIOUPATh METO.T
pelieHrs 1 000CHOBBIBaTh CBOM
BBHIOOD;

UCIOJIb30BaTh METO]] HHTEPBAJIOB
JUIS peIlieHUs] HEPABEHCTB, B TOM
quciie ApoOHO-PAITUOHATIBHBIX
BKJIIOYAIOIIUX B ce0s
UPPAaIMOHATILHBIC BRIPAKCHUS;
peuiats anredpandeckue ypaBHEHHUS
1 HEPAaBEHCTBA U UX CUCTEMBI C
napaMmerpamu anreOpandyeckum u
rpaduyecKuM MEeTOJaMH;

BIIA/IETh Pa3HBIMHU METO/IaMHU
JI0Ka3aTeNIbCTBAa HEPABEHCTB;
pelaTh ypaBHEHUS B LENbIX YUCIAX;
n300pakaTh MHOXKECTBA HA
IJIOCKOCTH, 3a/1aBa€Mble
ypaBHEHUSMHU, HEPABEHCTBAMU U HX
CUCTEMAaMHU;

CBOOO/THO UCIOJIb30BATh
TOKIECTBEHHBIE MPEOOPa30BaHUS
MIPY PEIICHUN YPAaBHEHUH U CHCTEM
ypaBHEHUH

B noeceonesnoii scuznu u npu uzyueHuu

Opyeux npeomemos:

COCTaBJISTh U pElIaTh YpaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI IIPU
pEIIeHNH 33]1a9 JPYTUX YICOHBIX
MPEIMETOB;

BBITIOJTHSATE OIEHKY MPaBIOIO00HS
PE3yIIbTAaTOB, MOJTYIaeMbIX TTPH
pEIICHUU Pa3IMYHBIX YpaBHEHUH,
HEPABEHCTB U UX CHCTEM TIPH
pEIIeHUH 3aa4 JPYTUX Y4eOHbIX

VpasHeHull U HepageHcma ¢
napamempamu,

NpUMEHAMb NPU peuleHuu
3a0ay HepaseHcmea Kowu —
bynaxoeckoeo, bepnynnu,
umemuv npedcmasgieHue o
HepagseHcmeax mexHcoy
CpEeOHUMU CTNEeNneHHbIMU




MIPEAMETOB;

COCTAaBJISITh M PeIIaTh YPaBHEHUS U
HEPaBEHCTBA C MapaMeTpamMu Ipu
pEIIeHNH 3a]]a4 JPYTUX Y4eOHbIX
IIPEIMETOB;

COCTABJISITh YPABHEHHE, HEPABEHCTBO
WJIM UX CUCTEMY, ONHMCHIBAKOLINE
pEeaJIbHYIO CUTYAIUIO WU
MPUKIIAHYIO 3374y,
UHTEPIPETUPOBATH 1OTYUEHHbIE
pe3yibTaThl;

UCII0JIb30BaTh IPOrPaMMHBIE
CPEICTBA MPU PELIEHUH OTAEIbHbIX
KJIACCOB YPABHEHUH U HEPABEHCTB

Dyukyuu

Brnaners moHATHAMHU: 3aBUCHUMOCTD
BEJIMYMH, QYHKINSA, apTYMEHT U
3Ha4YeHue QyHKIUH, 007IacTh
OTIpEeIeIICHUS] © MHOYKECTBO
3HauYeHUN QyHKIMH, Tpaduk
3aBHCUMOCTH, TpaduK QyHKIINH,
HYJIH QYHKIMH, IPOMEKYTKU
3HAKOIIOCTOSIHCTBA, BO3pacTaHue Ha
YHCIOBOM ITPOMEXYTKE, yObIBaHNE
Ha YUCIIOBOM IIPOMEKYTKE,
HauOoJIblIee U HAUMEHbIIIEeE
3Ha4eHHEe (PYHKIIUU HA YUCIOBOM
IIPOMEKYTKE, IepUOIUIecKast
GbyHKIUSA, TEpUOJ], YETHAS U
HedeTHast QyHKIMH; YMETh
MPUMEHSTH 9TH MTOHATHUS TIPU
pelIeHNH 3a1a4;

BJIQJICTh MOHITHEM CTETICHHAS
(GyHKIUS; CTPOUTD €€ rpaduK U
YMETh IPUMEHATH CBOWCTBA
CTETIeHHON (YHKIIUU TPH PEIICHUH
3ajau;

BJIQJIETh MMOHITUSMH TTOKa3aTeIIbHAS
(GyHKIIKSA, SKCIIOHEHTA; CTPOUTh UX
rpadMKu ¥ yMETh IPUMEHSTh
CBOMCTBA MMOKAa3aTeNbHONW (QyHKIIUU
MIPH PELICHUH 3a71ay;

BJIAJIETh MOHATHEM
norapupmMuyuecKas GyHKIUS;
CTPOUTH €€ rpaduk U yMETh
MIPUMEHSTH CBOICTBA
sJorapu@MuuecKoi GyHKIIMH IPU
pelLIeHNH 3a/1a4;

BJIQJIETh MTOHITUSIMHI
TPUTOHOMETPHUECKUE (PYHKITHH;
CTPOUTH UX TPaPUKH U yMETh
IIPUMEHATHh CBOMCTBA
TPUTOHOMETPUUYECKUX (YHKLUH MPU
peIIeHUH 3a]1aY;

—  Hocmuoicenue pesynomamos
paszdena ll;

—  e1ademv nOHAMuem
aAcCuUMnmMomyl U ymems e2o
NPUMEHSIMb NPU PEUUeHUU
3a0ay;

—  NPUMEHSIMb MemOObl PEUUEHUS.
npocmeuuiux
oughghepenyuanvhvix
VPABHEHUIl NepBo2o U 6MopPo2o
nops0Ko8




BJIA/IETh MOHATHEM OOpaTHas
(GYHKIUS; IPUMEHAThH 3TO MOHSTHE
MIpU PEILICHUH 3a/1a4;

MPUMEHSITDH [IPU PELICHUHU 3a]1a4
CBOMCTBA (DYHKIIMI: YETHOCTb,
MEPUOAUYHOCTh, OTPAHUYCHHOCTb;
MPUMEHSITDH [IPU PELICHUU 3324
npeoOpazoBanus TpaduKOB

G yHKIH;

BJIA/IETh MOHITUSIMH YUCIIOBAs
MOCJIEZI0BATEIbHOCTb,
apudmeTnueckas u reoMeTpudecKas
MIPOrpeccusi;

MIPUMEHSATD [PU PEIICHUU 3a/1a4
CBOICTBaA U MPHU3HAKU
apru(pMETUIECKON U TEOMETPUICCKOM
IIPOrPECCUM.

B noesceonesnoii srcusnu u npu usy4erHuu

Opyeux y4eonvix npeomemos:
OTIpeAeNATh Mo rpadukam u
WCTIOJIB30BATH JIJISl PEIICHUS
MPUKJIAIHBIX 33714 CBOICTBA
peaTbHBIX MPOIECCOB
3aBUCUMOCTEH (HanOOIbIIKE U
HAaMMEHBIINE 3HAYCHUS,
MIPOMEXYTKH BO3PACTAHUS U
yObIBaHMS (HYHKIIMH, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA, ACUMIITOTHI,
TOYKH neperuda, nepuos u T.1.);
MHTEPIPETUPOBATH CBOWCTBA B
KOHTEKCTE KOHKPETHOM
MIPAKTUYECKOW CUTYALUH;.
OIpeIeNIATh N0 Tpadukam
MPOCTENIINE XapaKTEPUCTUKH
MEPUOINIECKUX TPOIECCOB B
OM0JIOTUH, SKOHOMHKE, MY3BIKE,
PaIUOCBSI3H | JIp. (aMILIATY/A,
MepPHO U T.11.)

Dnemenmot
MaAmemMamuyecKkozo
ananuza

Bnanets monsiTneM 6eCKOHEYHO
yObIBaroI1asi TeOMeTpUYecKas
MPOTPECCHUS U YMETh PUMEHSTH €r0
TP PEIICHUH 33/1a4;

MIPUMEHSITH JUTsl PEIICHUS 33129
TEOPHIO NPENEIIOB;

BJIQJIETh TTOHATUSIMU OECKOHEYHO
00J1b111E U OECKOHEYHO MaJlble
YHUCJIOBBIE TOCIIEIOBATEILHOCTH U
YMETh CPaBHUBATh OECKOHEYHO
OoJbIre U 6ECKOHEYHO MaJlbie
MOCJIEI0BATEIBHOCTH;

BJIAJIETh OHATUSMU: IPOU3BOIHAS
(GyHKIMH B TOYKE, TPOU3BOIHAS

Jlocmuoicenue pe3yniomamog
paszoena ll;

c80600HO 61a0emb
CMAHOAPMHBIM Annapamom
Mamemamuyecko20 aHaiu3d
0151 BbIYUCTICHUSL NPOUSBOOHBIX
@DyHKYUU 0OHOU nepemeHHOU;
C80000HO NPUMEHAMb
annapam mamemamuiecKoco
AHARU3A OIS UCCAeO08AHUS
@yHKYyull u nocmpoenus
epaguxos, 6 mom uucne
uUccne008anusl Ha 8bINYKIOCb,
onepuposamv NOHsIMuUem




byHKIINH;

—  BBIYHUCIIATH IPOU3BOTHBIC
AJIEMEHTapHBIX (PYHKIUN U UX
KOMOMHAIIHIA;

— HcchenoBaTh QyHKIIUU HA
MOHOTOHHOCTb ¥ 3KCTPEMYMBEI;

— CTpOUTH IrpapuKu U MPUMEHSTH K
PEIICHHUIO 3a/1a4, B TOM UYHUCJIE C
apaMmeTpom;

— BJIAJCTh MOHSATUEM KacaTelbHas K
rpaduky GyHKIHHA U YMETh
MPUMEHSITh €T0 IIPH PEIICHUH 3a71a4;

— BJIAJETh MOHATUSAMU NIEpBOOOpa3Has
(GyHKIUS, ONIPEIeIICHHBIN HHTETPa;

— npuMeHsATh Teopemy HpioToHa—
JleliOHuIIa U ee CencTBUA I
pelIeHus 3a1a4.

B noeceonesnotl dxcusnu u npu u3yueHuu
Opy2ux yueOHblX NpeoMemos:

— pemarh NPHUKJIAIHbBIC 3a/Ia41 U3
ouosoruu, GU3NKU, XUMUH,
9KOHOMUKH U JAPYTUX MPEAMETOB,
CBSI3aHHBIE C UCCIICIOBAaHUEM
XapaKTEPUCTHK MPOLIECCOB;

—  UHTEPHPETHPOBATH NOTYYCHHBIC
pe3yIbTaThI

nep8ooopasHoll GyHKyuu OJis
peutenus 3a0au;

0671a0emb OCHOBHBIMU
ceedeHusMuU 06 unmezpae
Hviomona—Jleiibnuya u ezo
npoCmeuuux nPUMeHeHUsX,
onepupoeamuv 6 CmaHOaApPMHbIX
CUMYayUusx nPou3B00HbIMU
BbICULUX NOPOKOB;

yMemb npuMeHAms npu
peuwieHuu 3a0a4 ceouUcmea
HenpepuLBHbIX DYHKYULL
yMemb npuMeHAms npu
peweHuu 3a0ay meopembl
Beuepwmpacca;

yMemb 8bINOIHAMb
NPUOTUNCEHHBLE BLIYUCTICHUS
(Memoovl peulenus ypasHeHul,
8bIUUCTICHUS ONPEOeNeHHO20
unmezpana),

yMemb NpUMeHAmb
NPUNOJICEHUE NPOU3BOOHOU U
onpeoeneHHo2o uHmezpana K
peuteHuro 3a0ay
ecmecmeo3HaHus;

811a0emsv NOHAMUSAMU GMOPASL
npPoOU3600HAS, 8bINYKIOCHb
epagura QyHKyuu u ymems
uccne0osams QyHKYUuO Ha
BbINYKIOCb

Cmamucmuka u
meopus
eéepoamuocmeil,
Jl02uUKa u
KomoOunamopuka

— OmnepupoBaTb OCHOBHBIMH
ONHCATENbHBIMU XapaKTEPUCTUKAMHU
YHCIIOBOTO Habopa, MOHATUEM
reHepalbHasi COBOKYITHOCTb U
BBIOOPKOI U3 Hee;

— OIEpHUpOBATh MOHATUSAMU: YACTOTA U
BEPOSTHOCTH COOBITHSA, CyMMa U
MPOU3BEICHUE BEPOSITHOCTEM,
BBIUUCIIATH BEPOSITHOCTH COOBITHI
Ha OCHOBE MOJICUETa YHCIIa UCXO0JI0B;

—  BJIAJETh OCHOBHBIMU IOHATHAMHU
KOMOHMHATOPHUKH U YMETh UX
MIPUMEHSTDH [P PELICHUHU 3a]1aY;

— HMETb MpeJICTaBlIeHHEe 00 OCHOBAX
TEOPUHU BEPOATHOCTEN;

— HMETb MIPe/ICTaBJICHHUE O
JUCKPETHBIX U HEMPEPBIBHBIX
CIIy4alHbIX BEJINYMHAX U
pacnpeeNeHusx, 0 HE3aBUCUMOCTH
CIIyYalHBIX BEJIMYMH;

— HMETb [IPEICTABICHUE O
MaTEMaTHYECKOM OXKUAAHUU U

Jocmuoicenue pesyromamos
pasoena ll;

umems npedcmasienue o
YEHMPANbHOU NPeoeibHOl
meopeme;

umems npedcmasienue o
8b100pPOUHOM KOIPDDuyueHme
Koppenayuy u 1uHeuHou
peepeccuu;

uMemvb npedcmasiexue o
CMAMUCMUYECKUX UNOme3ax
U npogepke CMamucmuyecKoll
2unomeswvl, 0 CMamMUcmuKe
Kpumepusi u ee ypogHe
3HAYUMOCmu,

umems npedcmasiienue o Ces3u
IMAUPUYECKUX U
meopemuieckux
pacnpeoeneHul;

umems npedcmasienue o
KOOUposauuu, 080UHHOLL
3anucu, 080UYHOM Oepese;




JUCTIEPCUU CITyYalHBIX BEJIUYMH;

— HMETb MPEJICTABICHHE O
COBMECTHBIX pacIpeaesieHUsIX
CIIy4aliHbIX BEJIMYUH;

— IOHMMATh CYTh 3aKOHA OOJIBIINX
YHCeN U BBIOOPOYHOTO METO/1a
U3MEpEHUs BEPOSTHOCTEH;

— HMETb MPEJICTABICHHUE O
HOPMAJILHOM PacHpeeNiCHIH U
pruMepax HOPMaJIbHO
pacIpeieIeHHbIX CIyYalHbIX
BEJIMYMH;

— HMETb MPEJICTaBICHHE O KOPPEIALUU
CIIy4aiiHBIX BEJIMYUH.

B nosceonesnoil scuznu u npu uzyueHuu
Opy2ux npeomemos:

—  BBIYUCIIATH WM OICHUBATH
BEPOSITHOCTH COOBITUH B peaslbHOU
KHU3HU;

— BBIOMPATh METO/BI MOAXOISIIETO
MpeACTABICHUS U 00pabOTKH
TAHHBIX

81a0emsv OCHOBHbIMU
NOHAMUAMU Meopuu 2paghos
(epagh, sepuiuna, pebpo,
CcmeneHb epuiutbl, Nymsb 6
epage) u ymems npumeHsmy
UX npu peulenuu 3a0a4;
umems npedcmasienue o
0epesvax U ymems npUMeHsAmb
npu pewtenuu 3a0a4;

811a0emsv NOHAMUEM CEAZHOCHb
U ymemv npuMeHsams
KOMNOHEHMbL C8A3HOCMU NPU
peweHuu 3a0ad;

YyMemb 0Cywecmsisims nymu
no pebpam, 06xo00vl pedep u
sepuiun epaga;

umems npedcmasienue 0o
IUNEPOBOM U 2AMUTLINOHOBOM
nymu, umems npeocmaesieHue
0 mpyoHoCmuU 3a0ayu
HAX0HCOEHUsI 2AMUTILINOHOBA
nymu,

81ademsv NOHAMUAMU
KOHeUHble U CUemHble
MHOJCECBA U YMEMb UX
NPUMEHSIMb NPU PEUeHUU
3a0ay;

YyMemb NPUMEHSIMb Memoo
MAmMemMamuyeckou UHOYKYuu,
YyMemb NPUMeHAMb NPUHYUN
Jupuxne npu pewenuu 3a0au

Texcmosvle 3a0auu

— Pemarp pa3znble 3a1aun
MOBBIIIEHHON TPYIHOCTH;

— aHAJIM3HMPOBATH YCIOBHE 33]1auH,
BBIOMPATH ONTHMAJIBHBIN METO]]
peleHus 3a/1aun, paccMaTpHUBast
pa3IMYHBIE METOJIBI;

— CTPOMTb MOJIEJNIb PELICHHUS 3a1a4H,
MIPOBOJIUTH JTOKa3aTeIbHbIC
paccyXIeHHs MPH PEIICHUH 33/1a4H;

— pemwathb 3aJa4u, TpeOyromune
nepedopa BapuaHTOB, MPOBEPKH
YCJIOBUH, BBIOOPA ONITUMAIILHOTO
pe3ynbTara;

—  aHAJIM3HMPOBATH U HHTEPIPETHUPOBATH
MIOJTyYEHHBIE PELICHHUS B KOHTEKCTE
yCIIOBUS 33J]a4, BEIOUPATh
peleHusl, He MPOTUBOpeyalne
KOHTEKCTY;

— TEPEeBOAUTH MPH PEIICHUH 3a]1aun
uH(pOpMaLNIO U3 OJHON (POPMBI
3aIlMCH B JPYTYIO, UCTIONB3Ys IPH

Hocmuowcenue pezyiomamos
pasoena |l




HEOOXOIMMOCTH CXEMBI, TAOJIHIIEI,
rpaduKu, TUarpaMMel.

B nosceonesnoil scuznu u npu uzyueHuu

Opyeux npeomemos:
pemaTh TPaKTHIEeCKUE 3a1a4H U
3aJla4y¥ U3 IPYTUX MPEeIMETOB

T'eomempus

Brnaners reomerpuyeckumu
MOHATUSAMM IIPU PELLICHUHU 3ajiad U
MPOBEICHUU MaTEMaTUYECKIX
pacCyXIEHUI;

CaMOCTOSITENTLHO (hOPMYITHPOBATH
OIIpeJIeJIEHUS] TEOMETPUYECKHIX
¢buryp, BeLABUraTh TUIOTE3BI O
HOBBIX CBOMCTBAX M MPU3HAKaX
reoMeTpuuecKkux puryp u
00OCHOBBIBATh UJIM OIIPOBEPTATH HX,
0000111aTh MJIM KOHKPETU3UPOBATh
pe3yabTaThl HA HOBBIX KJIaccax
¢buryp, NpoBOAUTH B HECTOKHBIX
cirydasix Kiaccu(ukanuio Gpuryp mo
pas3IUYHBIM OCHOBAHUSM;
HCCIIEIOBATh YEPTEKHU, BKITFOYAs
KoMOuHamu (GUryp, U3BJICKATh,
UHTEPIPETUPOBATH U
peoOpa3oBEIBaTh HHPOPMALIHIO,
IIPEJCTABICHHYIO Ha YepTexkKax;
pemaTh 3a/1a4i TeOMETPHUECKOTO
COoJIep>KaHus, B TOM YHCJIIC B
CUTYalHsX, KOTJIa aJITOPUTM
peleHHsI He CIeIyeT IBHO U3
YCIIOBHSI, BBITTOJIHATH HEOOXOIMMEbIE
TUTSL pEICHUS 3a/1a49H
JIOTIOJTHUTENbHbIE TOCTPOSHHUS,
MCCIIEIOBAaTh BO3MOYKHOCTh
MIPUMEHEHHSI TEOpeM U GOpMYIT 1Jist
peIeHwHs 3a/1a4;

yMeTbh (OPMYIHUPOBAThH U
JI0Ka3bIBaTh TEOMETPUIECKUE
YTBEP)KICHHUS;

BJIQJICTh MOHITUSMHU CTEPEOMETPHH:
MpHU3Ma, TapaiIesIeTHITe]I,
MUpPaMUa, TETPASIP;

UMETh MpeJCTaBlIeHUsI 00 aKCHoMax
CTEPEOMETPHUH H CIEJCTBUAX U3 HUX
U YMETh MIPUMEHSATh UX MPH
peIIeHIH 3a/1a9;

YMETh CTPOUTH CEYCHHUS
MHOT'OI'PaHHHUKOB C HCIIOJIb30BaHHEM
Pa3IMYHBIX METOOB, B TOM YHCIIE U
METO/a CIIEJIOB;

UMETH MPEICTABIICHHUE O
CKPEUIMBAIOIINXCS PSIMBIX B

Hmemwv npeocmasnenue 0o
akcuomamuieckom memooe;
8nademsv NOHAMUEM
2eomempuyecKkue mecma
Moyex 8 NPOCMPAHCMEe U
yMemb NpUMeHAMb ux 0s
peutenus 3a0ay;

yMemb npuUMeHaAms O
peuwieHus 3a0ay ceoucmea
NIIOCKUX U O8YSPAHHBIX Y2Il08,
MPexepanHoco yaia, meopembl
KOCUHYCO8 U CUHYCO8 OISl
MpexepanHozo yeid,

enademsv NOHMuUeMm
NnepneHOUKyIapHoe ceyeHue
nPpU3MbL U YMEMb NPUMEHSMb
€20 npu peweHuu 3a0ay,
umems npedcmasienue o
080UCMBEHHOCTU NPABUTLHBIX
MHO202PAHHUKOB,

81ademsv NOHAMUIMU
YeHmpaIbHoe U NAPALIeIbHOe
npoeKmuposanue u
NPUMEHSMb UX NPU
nocmpoenuuy cedeHull
MHO202PAHHUKO8 MEMOOOM
npoexyuil,

uMemvb npedcmasienue o
paszeepmie MHO202PAHHUKA U
Kpamyaiuiem nymu Ha
HOBEPXHOCIU MHO2OCPDAHHUKA,
umems npedcmasienue o
KOHUYECKUX CedeHUsX,

umMemvb npedcmasiexue o
Kacarwowuxcs cgepax u
KOMOUHAYyUY mei 8paujeHus u
yMemb NpUMeHAMb Ux npu
peueHuu 3a0a4;

NpUMEHAMb NPU PeleHuU
3a0ay opmyny paccmosHus
Om MouKU 00 NIOCKOCMU,
81a0emsb pasHbLIMU CHOCODAMU
3a0anus NPAMO yPaeHeHUsMU
U ymemv npumMeHams npu
peuwieHuu 3a0a4;




IIPOCTPAHCTBE U YMETh HaXOAUTh
yroJl ¥ pacCTOSIHUE MEXAY HUMM;
IIPUMEHSATh TEOPEMBI O
[apajIeNIbHOCTH MPSAMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE IIPU
pelLIeHNH 3aa4;

YMETb IPUMEHSTH NTapaJlJIeIbHOE
MIPOEKTUPOBAHUE JJISI U300paKECHUS
duryp;

YMETb IPUMEHSITh
NEPIEHIUKYJIIPHOCTU IPSIMON U
IUIOCKOCTH TPH PEIICHUH 3aa4;
BJIA/IETh TOHATUSIMH OPTOrOHAIBHOE
IIPOEKTUPOBAHKE, HAKJIOHHBIE U UX
IPOEKIUH, YMETh IPUMEHATh
TEOpEMY O TpeX MEPIEHANUKYISIPax
IIPU PELIeHUH 3ajay;

BJIa/IETh MOHATUSIMHU PACCTOSIHUE
MEXIy (UTYypaMu B IPOCTPAHCTBE,
O0IIMi NepHeHUKYIISAP ABYX
CKPEILMBAIOIINXCS NPSMBIX U YMETh
IPUMEHSATh UX NIPH PEILICHUH 3a]a4;
BJIA/IETh MTOHATHEM YTOJI MEXKAY
IPSIMOH U TNIOCKOCTBIO U YMETh
IIPUMEHSITh €r0 IPU PEIICHUH 3aay;
BJIAJI€Th MOHATUAMU JIBYTPaHHBIN
YOI, YTOJI MEX/y IUIOCKOCTSIMH,
NEPIEHIUKYJIAPHBIE IUIOCKOCTH U
YMETb IPUMEHSATH UX IIPU PELLICHUN
3ajady;

BJIA/IETh MOHATUSIMH NIPU3MA,
napajuleJIenunes U IpUMEHATh
CBOMCTBA NapajuieenuIesa npu
pELIECHNN 3a]1a4;

BJIa/IETh MOHATUEM MPSIMOYTOJIbHBIN
napajuieJienunesl i IpUMEeHsTh €ro
IIPY pELICHNN 33]1a4;

BJIA/IETh MOHATUIMH MUPaMH/A,
BU/JIbI TUPAMHU/I, DJIEMEHTBI
IIPaBWJIBHON MUPaMUIbl U YMETh
MPUMEHSITh UX MPU PELICHUH 3a/1a4;
HMETH IPEJCTABIEHUE O TEOPEME
DOlinepa, IpaBUIbHBIX
MHOTOTpaHHUKAX;

BJIA/IETh MOHATUEM ILIOLIAN
MTOBEPXHOCTEH MHOTOTPAaHHUKOB U
YMETb IPUMEHSTH €r0 MPHU PELIeHUH
3a1ad4;

BJIA/IETh MOHATUSIMU Te€Ja BpaIICHUS
(uMaMHIp, KOHYC, Map U cdepa), ux
CEUEHHUs U YMETh IPUMEHSTh UX NPU
pELICHNH 33134,

NpUMeHSIMb NPU peueHuu
3a0ay u 0oKazamenbcmae
meopem 8eKMOPHbIUL Memoo U
Memoo KoopouHam,

umems npedcmasienue 0o
axkcuomax oovema, npuMeHams
Gdopmynvl 00vemos
NPAMOY20IbHO20
napanieienuneodq, npusmbl u
nupamuowvl, mempa’opa npu
peueHuu 3a0a4;

npumensms meopemvl 00
OMHOUIEHUAX 00beMO8 NpU
peuwieHuu 3a0a4;

npUMeHsmb UHmMe2pan Ois
8bIUUCTIEHUS 00bEMO8 U
nosepxHocmet mei 6paAujeHUs.,
8bIUUCTICHUS NIOWAOU
cghepuueckozo nosica u oovema
wWapoeozo cnos;

umemv npedcmasienue o
OBUIICEHUSIX 8 NPOCMPAHCMEBE:
napanieibHom nepexoce,
CUMMEMPUU OMHOCUMETbHO
NIOCKOCMU, YeHMPATbHOUL
cuMMempuu, no8opome
OMHOCUMENbHO NPAMOL,
BUHMOBOL CUMMEMPUU, YMenb
NPUMEHAMb UX NPU peteHuu
3a0ay;

umems npedcmasienue o
RIOWAOU OPMO2OHANLHOU
npoexyuu;

umems npedcmasienue o
MpPexepanHoM U MHO20SPAHHOM
yene u NpUMeHsmy C8oLUCmea
NIIOCKUX Y2108 MHO20CPAHHO20
Yyena npu peweHuu 3a0ay;
uMemvb nPeocmasienus o
npeobpazosanuu noooous,
2omMomemuu u ymemas
NPUMeHAMb UX NPU peueHuu
3a0ay;

yMemb peuams 3a0ayu Ha
NIOCKOCMU Memooamu
cmepeomempuiL;

yMemb npUMeHAmb QOpMYibl
00beM06 npu peuteHuu 3a0a4




— BJaJIeTh NOHATUSAMHU KacaTelbHbIE
MpsIMbIE U TUIOCKOCTH U YMETh
MPUMEHSITh U3 MPU PEIICHUN 33]1aY;

— UMETb NPEACTABICHUS O BIIUCAHHBIX
U OMHCaHHBIX chepax U YMETh
MPUMEHSITh UX TIPU PEUICHUH 3a/1a4;

— BJaJIeTh NOHATUAMU 00BEM, 0OBEMBI
MHOTOTPaHHHUKOB, T€JI BPaLCHUS U
MPUMEHSITh UX TIPU PEUICHUH 3a/1a4;

— HUMETb NPEACTaBICHUE O Pa3BEPTKE
UWIMH]IpA U KOHYCa, TUIOIIa I
MOBEPXHOCTH IIWIIMHJPA U KOHYCA,
YMETb IPUMEHSATH UX MIPU PEIICHUU
3ajay;

— HUMETb NPEACTaBICHHUE O TUIOIIATU
cdepbl 1 yMETh IPUMEHSTH €0 Npu
pEIICHUH 33]1aY;

— yMeTh pelaTh 3a7aud Ha
KOMOHWHAIIMH MHOTOTPAaHHUKOB U TEJI
BpaIllCHHUS;

— WMETh MPeJCTaBIeHUE O 000U B
MIPOCTPAHCTBE U YMETh PEIIaTh
3a/lay¥ Ha OTHOIIEHHE 00BEMOB U
TIJI0IAIeH TTOBEPXHOCTEN TTOTOOHBIX
dburyp.

B nosceonesnoii orcuznu u npu usyyeHuu
Opy2ux npeomemos:

— COCTaBJIATH C UCIOJIb30BAHUEM
CBOMCTB reOMETpUYECKHUX (HUryp
MaTeMaTHYeCKUe MOJIEIH JITIs
pEIIeHUs 33a/1a4 MPAKTUHISCKOTO
XapakTepa M 3a/1a4 U3 CMEKHBIX
JTUCIUIUIAH, UCCIIEA0BAThH
MOJIy4YeHHbIE MOJIETH U
WHTEPIPETUPOBATH PE3YIIhTAT

Bexmoput u — Brnagers NOHATUAMU BEKTOPHI U UX —  Hocmuoicenue pe3yromamos
Koopounamul 6 KOOPIUHATHI; pasoena ll;
npocmpancmee — YMETb BBINOJIHSTH ONEPALUU HAJ —  Haxooumov 00vem
BEKTOpaMH, napannenenuneoa u
— HCHOJB30BATh CKAIAPHOE mempasopa, 3a0aHHbIX
MIPOU3BEACHUE BEKTOPOB MPU KOOPOUHAMAMU CEOUX BEPULUH,
peIleHIH 3a/1a9; — 3a0asamv NPAMYIO 8
— TPUMEHATh YpaBHEHHE IIOCKOCTH, npocmpaxcmee;
(bOopMyITy pacCTOSHUS MEXITY —  HaAxoo0umv paccmosiHue om
TOYKaMH, ypaBHEHHE Cepbl IpH MOYKU 00 NIOCKOCHU 8
peIIeHIH 3a/1a9; cucmeme KOOpOUHAm;
— TMPHUMEHATH BEKTOPHI U METO —  HAxXoO0umsv paccmosiHue mexcoy
KOOP/IMHAT B MIPOCTPAHCTBE IpU CKPEeWUBAIOWUMUCS NPAMBIMU,
peleHnn 3a1a49 3a0anHbIMU 8 cucmeme
KOOpOUHam
Hcmopusa — Hwmertp mpencraBnenne o BKIAIe Hocmuoicenue pesynomamos
Mamemamuxu BBLIAIOIINXCSI MATEMATHKOB B pasoena |l




pa3BUTHE HAYKH;
IMOHUMATh POJIb MATEMATUKH B
pasButuu Poccun

Memoowl
MamemamurKu

Hcnonb30BaTe OCHOBHBIE METOIbI
JI0Ka3aTeNbCTBA, IPOBOIUTH
JI0Ka3aTeJIbCTBO U BBIMIOJIHSTD
OIIPOBEPKEHUE;

MIPUMEHSITh OCHOBHBIE METO/IbI
pelIeHrs MaTeMaTHYEeCKUX 33/1a4;
Ha OCHOBE MaTeMaTHUECKUX

—  Hocmuoicenue pesynomamos
paszoena ll;

—  npuMeHAmb MamemamuyeckKue
3HAHUSA K UCCTIe008AHUIO
OKpYJicaroujeco Mmupa
(mooenuposarue usuiecKux
npoyeccos, 3a0auu

3aKOHOMEPHOCTEH B MPUPOJIC 9KOHOMUKU)
XapaKTepU30BaTh KPacoTy U
COBEPILIEHCTBO OKPYIKAIOIIECTO MHPa
Y TIPOM3BEICHUI NCKYCCTBA,;

— NPUMEHSTH IPOCTEHIIIHE
MIPOrpaMMHEIE CPEICTBA U
AIIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CHCTEMBI TIPU PEIICHUN
MaTeMaTHYECKUX 3a/1a4;

—  TIOJIb30BAThCSI IPUKJIATHBIMHU
IIporpaMMaMH M MPOorpaMMaMH
CHUMBOJIBHBIX BBIYUCIEHUHN IS
HCCIIENOBAHU MAaTEMATHUECKHUX
00BEKTOB

Conep:xanue yueOHOT0 npeaMera

AJre0pbl M1 HAYAJIA MATEMATHYECKOI0 AHAJIU3A
IloBTOpEenue marepuana 7-9 kiaaccon (44)

1. JeiicrBuTebnbie uncaa (124)
Harypanbuble u wuenble uyucna. Jleaumocts uuncen. OcHoBHas TeopeMa apu(METHUKU
HaTypaJIbHBIX uucell. PanuoHanpHbIE, UppalUMOHAJIbHBIE, JCHCTBUTEIBHBIE YHCIA, YUCIIOBAs
npsimasi.  UucrnoBele  HepaBeHCTBa. AKCHOMATHKa  JIEHCTBUTENBHBIX  uucen. Moayinb
JNEMUCTBUTENBHOrO unciIa. MeTon MareMaTu4ecKOl NHYKIUH.

2. Yucaosbie pyHkuuu (104)
Omnpenenenue 4MCI0BOM (YHKIUU, CIIOCOOBI ee 3a1aHus, cBoicTBa GpyHKIuil. [lepuoanyeckue u
oOpaTHble PYHKIIMH.

3. Tpuronomerpunuyeckue GpyHKuuu (244)
UucnoBast OKpY>KHOCTh. UmCIOBasi OKPY>KHOCTh Ha KOOPJIMHATHOW IJIOCKOCTH. CHHYC U
KOCHHYC. TaHreHC M KOTaHreHC. TpuroHoMmeTpuyeckue (QyHKIMM YHUCIOBOIO apryMeHTa.
Tpuronomerpuyeckue (yHKIMU YIIOBOIO apryMeHTa, MX cBoWcTBa U rpadpuku. Cxarue u
pacTshkeHue TIpaduKOB TPUTOHOMETpUYECKHX (GyHKUMHA. OOpaTHbIE TPUTOHOMETPHUECKUE
GyHKIUH.

4. TpuroHoMerpuyeckue ypaBHeHHs1 W HepaBeHcTBa (104)
[Ipocreiimne TPUTOHOMETPUYECKHE YPABHEHUS W HEpPAaBEHCTBA. MeETOIbl  pelIeHus
TPUTOHOMETPUUECKUX YPABHEHMI: BBEJIEHUE HOBOM IEPEMEHHON, pa3I0KEHUE Ha MHOKUTEIH,
OJIHOPOJIHBIE TPUTOHOMETPUYECKHUE YPABHEHUSI.

5. IlpeoGpa3oBanue TPUTOHOMETPUYECKHMX BbIpa:keHui (214)
@opMmysbl  CIOXKEHHS, MPUBEACHUS, JBOMHOTO  apryMeHTa, [OHM)KEHHUS  CTEIEeHH.
IIpeoOpa3oBanue cymMMbl TPUTOHOMETpHUECKMX (YHKUMH B mpousBeneHue. lIpeoGpazoBaHue
MPOU3BEACHUNH  TPUTOHOMETpUYECKHX  (GYHKIMH B cyMMmbl.  MeToasl  perieHus
TPUTOHOMETPUUYECKUX YpaBHEHUH (IIPOAOIDKEHHE).

6. KommiekcHble uncia (94)




KommiiekcHble uncna W apuMeTndyeckue onepauuu Hajg HUMU. KoMIUIeKCHble 4Mcaa H
KOOpJAMHATHAsA IUIOCKOCTh. TpuroHomerpuueckas ¢opma 3amicH KOMIUIEKCHOTO YHCIA.
KommiekcHble unciaa U KBaJpaTHble ypaBHEHHs. Bo3BeeHnEe KOMIUIEKCHOTO YHUCIIa B CTENEHb.
W3Bneuenne KBaIpaTHOTO U KyOMYECKOT0 KOPHS U3 KOMILIEKCHOTO YHCIA.
7. IlpousBoanasi (294)
OmnpeneneHne 4YMCIOBOW TOCIENOBATEIBHOCTH M CHOCOOBI ee 3amaHus. CBONCTBA YHMCIOBBIX
[10CJIe10BATEIbHOCTEH.
Omnpenenenue mnpezaena mnocienoBareabHOCTU. CBOMCTBA CXOAAIIMXCS IOCIEN0BATEIbHOCTEM.
Brruucnenne mpenenoB mocienoBaTenbHocTei. CymMMa OECKOHEYHOW TeOMETPHYECKOM
IIPOrpeCCU.
IIpenen ¢ynkumm Ha OeckoHeuHoct. Ilpenen ¢ynkuuu B Touke. IIpupamieHue aprymeHTa.
[Ipupamenne GyHKIUN.
3ajauyu, NPUBOASAIIME K IOHATHIO NPOU3BOAHOW. OlpeneneHue MNPOU3BOAHON. AJITOpUTM
oTbIcKaHus npou3BogHOH. Popmynsl nuddepenuupoBanus. IlpaBuna auddepenunpoBanms.
[MonsiTne  mpowsBogHOW N-ro  mopsaka. uddepeHuupoBaHue  CIOXKHOW  (YHKITHH.
JubdepennmnpoBanre oOpaTHON (yHKIHMH. YpaBHEHHE KacaTedbHOH K Trpaduky (QYHKIUH.
AJITOpPUTM COCTaBIICHUSI YPaBHEHHUS KacaTelIbHOM K rpaduky GpyHkimu Yy = f(X).
[IpuMeHeHMe TPOW3BOAHOM ISl JOKa3aTeNbCTBA TOXKIECTB M HepaBeHCTB. IlocTtpoeHue
rpadukoB ¢yHkuuid. [IpuMeHeHne MPOU3BOIHON IS OTHICKAHUSI HAHMOOJBIINX M HAUMEHBIINX
3Ha4eHUH HeNpephIBHON (QyHKIMM HA MPOMEXYTKe. 3a/la4d Ha ONTUMHU3ALIUIO.
8. KomOuHaTtopuka u BeposiTHOCTH (84).
IIpaBuno ymHoxenus. IlepecraHoBku u (akropuansl. BpiOOp HECKOJBKHUX 3JIEMEHTOB.
Coueranus u pa3menienus. bunom Herotona. Citydalinble COOBITUS M X BEPOSTHOCTH.
I'eomeTpus
1. Bsengenue (64).
IIpenmer crepeomeTpuu. AKCHOMBI cTepeoMeTpun. HekoTopsele cliecTBUS U3 aKCHOM.
OcHoénas yenb — NMO3HAKOMHUTH YYaIIMXCS C COJEp)KaHUEM Kypca CTEpPEOMETPUHU, C OCHOBHBIMU
MOHATUSMHM U aKCHMOMaMH, NPHUHITBIMU B JJaHHOM KYpC€, BBIBECTH IIEpPBBIE CIIEACTBUS M3 aKCHOM,
JaTh TPEACTAaBIEHUE O TEOMETPUYECKUMX TelaX M MX IOBEPXHOCTSAX, 00 H300paxeHuu
IPOCTPAHCTBEHHBIX (PUTYp Ha uepTexe, O MPUKIIATHOM 3HAYCHUN T€OMETPUH.
2. IapanjeabHOCTh NPSAMBIX U IJIOCKOcTel (204).
[TapamienpHOCTh NPSIMBIX, NPSIMOM M IUIOCKOCTH. B3anMHOE pacnonokxeHue ABYX HpSIMBIX B
MPOCTpaHCTBE. Yroa Mexay JByMms npsMbeiMu. IlapamnensHocTs miockocted. TeTpasap u
napauleIenuen.
Ocnoenas yenb — cHOpMUPOBATh IMPEACTABICHUS YYallUXCSl O BO3MOXKHBIX CIIy4asiX B3aMMHOIO
PacrojoKEeHUs ABYX MPSIMBIX B IPOCTPAHCTBE, MIPSIMON U MJIOCKOCTH, U3y4UTh CBOMCTBA U MPU3HAKU
NapajuIeIbHOCTU MPSIMBIX U IIJIOCKOCTEH.
3. IlepneHAMKYJIAPHOCTD NPSAMBIX U IJI0CKOCTeN (204).
[lepneHuKyISAPHOCTD NMPAMON U INTOCKOCTH. [IepneHauKyIsap U HaKJIOHHBIE. YTOI MEXAY IIPSIMON U
IJIOCKOCTBIO.  JIByrpaHHblli  yroi. IlepneHIuKynspHOCTb IIIOCKOCTEH. TpeXrpaHHbId  YroJl
MHororpanssii yroiu. [leprneHIuKyaspHOCTb INIOCKOCTEN.
OcHoéHas yenb — BBECTH MOHATUS NEPIEHANKYIISIPHOCTH IPSIMBIX M IUIOCKOCTEH, U3yYUTh ITPU3HAKU
MEPIEeHIUKYIIPHOCTH MPSIMON U TUIOCKOCTH, ABYX IJIOCKOCTEH.
4. Muororpannuxu (144).
[Tonsitue mHororpanHuka. I'eomerpudeckoe teno. Teopema Oinepa. [Ipusma. IIpoctpancTBeHHas
teopema [Tudaropa. [Tupamua. [lpaBuinbHbIE MHOTOTPAaHHUKH.
OcHoénas yenb — TO3HAKOMHUTH YYalllUXCSl C OCHOBHBIMU BHJIaMH MHOTOTPaHHHUKOB (Tpu3Ma,
NUpaMyu/ia, yCeYeHHas Nupamuaa), ¢ (opmynoit Dinepa s BBITYKJIBIX MHOTOTPAHHUKOB, C
MPaBWJIbHBIMU MHOTOIPaHHUKAMHU U 3JIEMEHTAaMHU UX CUMMETPHHU.
5. BexTopsl B npocrpancrse (74).
[TonsTue BexkTOopa B mpocTpaHcTBe. ClOXKEHHE M BbIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucyo. KoMiianapHbie BEKTOPBI.




OcHosHasi yenb — BBECTH TIOHATHE BEKTOpa B MPOCTPAHCTBE, CHOPMHUPOBATH MPEACTABICHUS
yUYaIlUXcs O CIOXCHHH U BBIYMTAHWW BEKTOPOB, YMHOXCHHHM BEKTOpa Ha YHCIO, KOMIUTAHAPHBIX
BEKTOpax.

6. IHoBTopenue. Pemenne 3agau(11q)..

7. Hrorosasi KOHTPOJIbHAs padora. 2

8. Pe3sepB 3u

TemaTnuyeckoe NJIAHMPOBAHHE

KosmuecTBo

Coaep:xanue MaTepuajia 4acoB
[ToBTOpeHue kypca 7-9 knaccon 4
JlelicTBUTEIbHBIC YHCIIA 12
AKCHOMBI TEOMETPHH U UX CIEACTBUE. 64
[TapajtenbHOCTB IPSIMBIX, HPSMBIX U IUNIOCKOCTEN Su4
B3anMHOe pacnosnokeHue npsMbIX B IIPOCTPAHCTBE. Su4
Yucnobie QyHKIHH. 104
[TapannensHOCTH WI0CKOCTEN. TeTparap U mapajenenumnen. 109
Tpuronomerpudeckne QyHKIUH. 24 4
[lepneHUKyYISPHOCTD NPSAMBIX U INIOCKOCTEH. 64
[lepnieHIUKYISp U HAKIIOHHBIE. 64
[lepneHuKyISAPHOCTD IJIOCKOCTEN 84
Tpuronomerpuyeckue ypaBHEHHUS. 104
[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUN 21 4
MHOrOorpaHHMKH. 144
KomriekcHele yncna 9
[TpousBogHas. 299
BekTops! B IPOCTPaHCTBE. 74
KombOuHaToprka 1 BEpOSITHOCTb. 84
IToBTOpenue 11
Htorosas paboTa 2
Pezeps 3
Htoro 210




