MYHUIIUTIAJIbHOE aBTOHOMHOE 00111e00pa30oBaTesibHOE YUpeKICHNE
cpennsisi o0eoOpaszoBarenbHas mkosa Ne 9 r. Xonmcka
MYHHIIUITAILHOTO 00pa3oBaHus «XOJIMCKHI ropoackoi okpyr» CaxalnHCKOH o0nacTu

YT1BepxaeHa
IR OO mOONO npuka3om o mikose Ne ot 02.09 2020 r.
Copruusa 6DC2 2700 FOAD 9E9F 4E72 7009 EG1 AOCE [Ipunoxxenue K pasneny 2 OCHOBHOH 00pa3oBaTEIbHOU
Jleiictutenen ¢ 30 Hosbps 2021 r. o 28 despans 2023 1.

porpamMmsl cpeaHero odrero oopazoBanust MAOY COLI
Ne 9 r. Xonmcka

PABOYASd IMPOI'PAMMA

MATEMATHUKA
BA30BBI YPOBEHb
10 - 11 kaacchl
CPOK peajm3anuu 2 roaa



IHHOACHUTEJIBHASA 3AIIUCKA

PabGouass mporpamma 6a3oBoro ypoBHs ydeOHoro mpeamera «Maremaruka» 10-11 kimacc, xKoTopbIit
BKIIIOYaeT B ce0s M3ydeHHe JBYX MOJIylel «Anrebpa M Havajga MaTeMaTHYeCKOrO aHalU3a» H
«['eomeTpusin, opueHTUpoBaHa Ha ydammxcs 10-11 kmaccoB, cocTaBiieHa Ha OCHOBE aBTOPCKOM
nporpammbel  C.M.Huxonbckuii, M.K.ITorano, H.H.Pemeraukos, A.B.IlleBkuH OmMyOIUKOBAaHHOW B
coopuuke «lIporpammbl 0011€00pa30BaTENbHBIX YUpexkAeHUNH. AnreOpa M Hadaida MaTeMaTUYecKOro
aHasinza. 10-11 knace» aBrop-coctaButens T.A.bypMucrposa. — M.: IIpocsemenue, 2018 r. u aBTOpcKoit
nporpammbl  JI.C.Atanacsn, B.®D.byryzos, C.b.KamomiieB u ap. omyOnIMKOBaHHOW B COOpPHHUKE
«[Iporpammbl 00meoOpa3oBaTenbHbIX yupexkaeHuid. ['eomerpus. 10-11 kmacc aBTOp-cOCTaBHUTENb
T.A.BypmuctpoBa. — M.: IIpocseuienune, 2016 r.

PaGouas mporpamma paccunrtana Ha 85 gacoB B 10—m kinacce u 85 gacos B 11 kiacce, Bcero 170 gacos;
o reomeTpuu - Ha 51 yac B 10—m kitacce u 51 wacoB B 11 kiacce, Bcero 102 yaca.

B yueOHOM IJ1aHE Ha M3YYECHUE MaTEMATUKH Ha 0A30BOM yPOBHE
B 10- M kitacce oTBoAMTCS 4 yaca B He/IEIO, Bcero 136 yueOHBIX 4acoB B IO ,

B 11-m Kkimacce 4 yaca B Hellenro, Bcero 136 ydeOHBIX 4acoB B T'O/I.

Ilinanupyemsie pe3yabTaThl 0CBOEHHs yueOHOro mpeamera «MaTeMaTHKa»
(0a30BbIi YPOBEHbD)

N3ydenne MmaTeMaTHKH B CTapIIeH MIKOJIE TaET BO3MOKHOCTh TOCTHYKEHUS 00YJaIOIIMMUCS CIIeTYIOIINX
pe3yJIbTaTOB.

JIn4HOCTHBIE:

1) cpopMHPOBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKHU;
KPUTUYHOCTHh MBIIIJICHNS, YMEHUE PACIlO3HABAThH JOTMYECKH HEKOPPEKTHBIC BHICKAa3bIBaHUS, OTINYAThH
TUIIOTE3Y OT (paKTa;

2) TOTOBHOCTb U CIIOCOOHOCTb BECTH AMAJIOr C APYTMMHU JIOABMHU, JOCTUraTh B HEM B3aUMOIIOHUMAaHMS,
HaXOJUTh OOIIME LEeNU U COTPYIHUYATD JUI UX JOCTHXKEHHUS,;

3) HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, JETBMH MJIAJIIETO BO3pPAcTa, B3POCIBIMH B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOU, y4eOHO-HUCCIIE0BaTEeNIbCKOM, MPOEKTHOW U JPYTrUX BHAX
NeSITeITbHOCTH;

4) TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HAa MPOTSHKEHUN BCEH
KU3HU, CO3HATEJFHOEC OTHOIICHHE K HENpPEephHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEIIHOW
npodecCHOHATBLHON 1 00IIECTBEHHOM 1€ATEIbHOCTH;

5) acTeTryeckoe OTHOUICHHUE K MUY, BKJIFOYast ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA;
6) 0CO3HaHHBIN BBIOOP OyayIIel nmpodeccuu U BO3MOKHOCTEN peanu3alii COOCTBEHHBIX JKU3HEHHBIX
IUTAaHOB, OTHOIIEHHWE K TMPO(EeCCHOHANBHOW NEATENbHOCTH KaK BO3MOXXKHOCTH YYacTHS B PEUICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOICHAMOHATIBHBIX TPOOIIEM.

MeranpeameTHble:

1) ymMeHue caMOCTOSTENBHO OMpEAENATh LEIH JEATEIbHOCTH M COCTaBIATH IUIAHBI JESTEIbHOCTH;
CaMOCTOSITENIFHO OCYIIECTBIISITh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH JICATEIILHOCTh; HCIOIB30BATh BCE
BO3MOXHBIE PECYpCHl Il JOCTH)KEHHUS MOCTaBIEHHBIX IIeJIel M pealn3aluyl IUIAHOB JIESTENbHOCTH;
BBIOMPATH YCICITHBIE CTPATETHH B PA3JIMYHBIX CHTYAIUsX;

2) yMeHHME NpPOIYKTHBHO OOLIAThCS M B3aMMOJAEHCTBOBATH B IPOIECCE COBMECTHOH NESTEIbHOCTH,
YYUTBIBATH MO3UIHH JPYTUX YYACTHUKOB JEATEIBHOCTH, 3Q(HEKTHBHO pa3pernaTs KOH(PINKTHI;

3) BiajeHHWE HaBbIKAMH IO3HABATEIbHOH, y4eOHO-MCCIENOBATENbCKON M MPOEKTHOM NEeATeNbHOCTH,
HaBbIKAaMU pa3peleHus mpodsiemM; crnocoOHOCTh U TOTOBHOCTh K CaAMOCTOSITEIEHOMY MOHMCKY METOJIOB
pelIeHus MPaKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;



4) TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITENIbHON MH(OPMAIOHHO-TIO3HABATEIILHONW JEATEIbHOCTH,
BKJII0Yasi YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(pOpMALUU, KPUTUYECKH OLEHUBATh U
UHTEPIPETHPOBATH HHPOPMAIUIO, ITOIY4AEMYIO U3 Pa3IMYHBIX HCTOYHHKOB;

5) yMeHHe HCI0Jb30BaTh CPEACTBA MHPOPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH (Jlanee —
UKT) B pemieHuu KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPraHU3AIMOHHBIX 3a/a4 C COOJIOEHHEM
TpeOOBaHUN HPrOHOMUKH, TEXHUKU O€30MACHOCTH, TUTHMEHBI, PECypcOCOEpPEKEHUs, NPABOBBIX H
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

6) Bi1aZicHNE SI3bIKOBBIMM CPEJICTBAMU — YMEHHUE SICHO, JIOTUYHO U TOYHO U3JIaraTb CBOK TOUKY 3PEHMS,
UCIIOJIB30BAaTh aJICKBATHBIC A3BIKOBBIE CPEICTBA;

7) BiajeHUWE HaBBIKAMU II03HABATEIbHOW peQIEKCHUM KaK OCO3HAHMS COBEpILAEMBIX JEHCTBUH U
MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJbTaTOB U OCHOBAHWM, IPAHUL] CBOECTO 3HAHUS U HE3HAHUSI, HOBBIX
IIO3HABATEJIBHBIX 334 U CPEICTB UX JOCTUKCHMUSL.

IIpeamerHbIe:

1) chopmupoBaHHOCTH MpEACTABICHUH O MaTeMaTHKE KaK YacTH MHUPOBOW KYJIbTYphl U O MECTE
MaTEeMAaTHKU B COBPEMECHHOMN ITUBUIIM3AINH, O CIIOCO0AX OMUCAHUSA HAa MATEMATHYECKOM SI3bIKE SBIICHUH
pearbHOTO MHpa;

2) chOpMHUPOBAHHOCTh MPEACTABICHUH O MATEMATHYECKUX TMOHATHUSAX KaK O BaKHEHIINX
MaTeMaTUYECKUX MOJIENIX, MO3BOJISIIOIIMX ONUCHIBATh M HU3ydaTh pa3HbIE MPOILECCH UM SBJICHMUS,
MMOHMMAaHNE BO3MOKHOCTH aKCHOMATHYECKOTO IMTOCTPOCHHSI MATEMAaTUIECKIX TCOPHUH;

3) BiazeHuEe METOAAMH JIOKA3aTelIbCTB M aJTOPUTMOB PELICHHS; YMEHUE MX MPUMEHSTb, TPOBOAUTH
JOKa3aTeNIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/a9;

4) BnaseHue CTaHAAPTHBIMU MPUEMAMU PEIICHUs PAlMOHATBHBIX U UPPAIMOHAIBHBIX, IOKA3aTENbHbIX,
CTCTICHHBIX, TPUTOHOMETPHUYECKUX YPABHCHWH M HEPABEHCTB, MX CHCTEM; HCIIOJIb30BAHUE TOTOBBIX
KOMIBIOTEPHBIX MPOTPaMM, B TOM YHKCJIE IS TMOMCKA MYTH PEIICHHS W WIUTIOCTPAlliU pPelIeHUS
ypaBHEHUH

U HEPaBEHCTB;

5) chopMHupOBaHHOCTH TPEACTABICHUH 00 OCHOBHBIX MOHSATHSAX, UACSIX M METOJaX MATeMaTHYECKOTO
aHaIn3a;

6) chopMUPOBAaHHOCTH TIPEACTABICHUI O MPOIIECCaX U SBJICHUSIX, UMEIOIINX BEPOSATHOCTHBIN XapakTep,
0 CTaTUCTHUYECKHUX 3aKOHOMEPHOCTSX B pealbHOM MHpE, 00 OCHOBHBIX MOHITHUSIX DJIEMEHTApPHON TEOPUH
BEPOSATHOCTEH; CHOPMUPOBAHHOCTH YMEHUW HAXOIUTh U OIEHUBATH BEPOSTHOCTH HACTYTUICHUS COOBITHH
B MIPOCTEHIINX MPAKTUYECKUX CUTYAIUSIX U OCHOBHBIE XapAaKTEPUCTUKH CITy4ailHBIX BEIUYUH;

7) BIaJieHUEe HAaBBIKAMH HCITOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX ITPOTPaMM MIPH PEIICHUH 3a]1ad.

B pe3synbprare nzydeHuss MaTeMaTUKU Ha 6a30BOM YPOBHE BBIITYCKHUK JTOJDKEH 3HATH/TIOHUMATH:

* 3HAUEHHWE MAaTeMaTU4EeCKON HAyKH JUIsl PEeIIeHUs 33]1ay, BOZHUKAIOIIUX B TEOPUH U MPAKTUKE; IIUPOTY
U B TO XK€ BpeMs OTPAaHUYCHHOCTh MPUMEHEHHUSI MAaTEMAaTHUYECKUX METOJIOB K aHAJIN3Y M UCCIIETOBAHUIO
MIPOIIECCOB U SBIICHUI B MPUPOJIE U OOIIECTBE;

* 3HaYEHHWE MTPAKTUKH U BOMIPOCOB, BOZHUKAIOIINX B CAMON MaTeMaTuKe i (POPMUPOBAHUS U PA3BUTHS
MaTEMaTUYeCKOW HAyKW; UCTOPUIO PA3BUTHUSL MOHATHS UYUCIA, CO3/IaHMSI MATEMAaTHMYECKOrO aHalu3a,
BO3HUKHOBEHHUSI M PA3BUTHS TEOMETPHUH;

* YHUBEPCAIbHBIM XapaKTep 3aKOHOB JIOTUKH MaTEMAaTUUECKUX PACCYKACHUHN, UX MPUMEHUMOCTb BO BCEX
00J1aCTAX YETOBEUECKOM JACATEIHHOCTH;

* BEPOATHOCTHBIN XapaKTep Pa3IN4HbIX MPOLECCOB OKPYKAIOIIETO MUPA;

Anredpa yMeTh:
¢ BBIIIOJIHATH apI/I(l)MeTI/I‘-IeCKI/Ie ,Z[GI\/'ICTBI/ISI, CoucCTass YCTHBIC WM NHCbMCHHBIC NPUCMBI, IMPUMCHCHUC
BBIUMCIUTENbHBIX YCTPOWCTB; HAXOJUTh 3HAUYEHUs KOPHS HATypaJbHOW CTENEHH, CTENeHH C



palMoHaIbHBIM TOKa3aTeseM, Jorapudma, HCIONb3ysS NpU HEOOXOOUMOCTH 19 BBIYMCIMTEIHHBIC
YCTPOMCTBA; MOJIB30BATHCS OLEHKON U MIPUKUAKON ITPU MPAKTUYECKUX pacueTax;

* IPOBOJUTH IO M3BECTHBIM (OpMYyJIaM M TpaBWiIaM MpeoOpa3oBaHusi OyKBEHHBIX BBIPAKCHHH,
BKJIIOYAOIUX CTENEHH, PaIuKabl, JOrapu(pMbl 1 TPUTOHOMETPUUECKUE (PYHKIINH;

* BBIYMCIIATH 3HAYECHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUHN, OCYIIECTBIISISI HEOOXOJMMBbIE MTOJICTAHOBKU
U IpeoOpa3oBaHusl; UCIOIb30BATh IPUOOPETEHHBIE 3HAHNUS U YMEHHUS B IPAKTUYECKOH AEATENbHOCTU U
MOBCEHEBHOM JKM3HU JJIS: MPAKTUYECKUX pacueToB Mo (Gopmynam, BKIOUYas GOpPMYIIbl, COAEpKaIIne
CTENEHH, PAJUKAIbI, JOrapu(Mbl U TPUTOHOMETpPUUYECKHE (YHKLMHU, UCHOJb3YS IPU HEOOXOJUMOCTH
CIIPaBOYHbBIE MATEPUAIbl U POCTEUIINE BBIYUCINUTENBHbBIE YCTPOICTBA;

DOYyHKIUMA U TPAPUKH YMETh:

* OIIpENIeNIATh 3HaYCHNE (PYHKIMH 10 3HAYCHUIO apIyMEHTa MTPH Pa3IMuHBIX CrIoco0ax 3a1aHus GyHKINY;
* CTPOUTH IpauKN U3yYEHHBIX (HYHKLNH;

* ONMHCHIBATh MO TpaduKy M B MPOCTEHIINX CiIydasx 1o (Hopmylie MOBEACHUE U CBOWCTBA (DYHKIHHA,
HaXOJUTh 10 rpaduKy GyHKIMK HAUOONIbIINE U HAMMEHbILINE 3HAUCHMUS;

* pemarh ypaBHEHHS, IIPOCTEHININE CUCTEMbI YPaBHEHUH, UCTIONB3YS CBOMCTBA (DYHKIIHMIA U UX rpauKOB;
UCII0JIb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHHSI B IPAKTUYECKOH AEATEIbHOCTH U TOBCEIHEBHON KU3HU
JUIS: ONMCAHMS C TIOMOUIbIO (DYHKIIMI Pa3MYHBIX 3aBUCUMOCTEH, MPEACTaBICHUS HX TpadHuuecKH,
UHTEpIpeTanuu rpaguKoB;

Hayana maTreMaTH4eCKOro aHAJIM3a YMETh:

* BBIUMCIIATH MPOU3BOJHBIE M TEPBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA, HCIONB3YS CIPaBOYHbIE
MaTepuabl;

* yccienoBaTh B IPOCTEHHIMX CilydasX (QYHKIMM Ha MOHOTOHHOCTb, HAaXxOIUTh HauOOJbIINE U
HaVMEHbIINE 3HAYeHUsS (YHKIHHA, CTPOUTH I'pa)MKW MHOTOWIEHOB M MPOCTEHINNX PaldOHATBHBIX
(GYHKLUH C HCIIOIB30BAHUEM allllapaTa MaTeMaTUYECKOI0 aHaJIN3a,

* BBIYUCJIATH B MPOCTEUIIUX CIy4yasxX IUIOIIAAU C MCIOIb30BaHUEM I1epBOOOpa3HOi; 20 UCIIONb30BaAThH
nproOpeTeHHbIE 3HAaHUS M YMEHHSI B TPAKTUYECKOHN JeSITeIbHOCTH U IIOBCEITHEBHON KU3HU JJISI: PELICHUs
NPUKIAIHBIX 3a/a4, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKMX M (U3MUECKUX, Ha HauOOJbIIME U
HauMEHBIINE 3HAYEHUS, Ha HAX0XIEHNE CKOPOCTH U YCKOPEHMUS;

YpaBHeHusI U HEPAaBEHCTBA YMETh:

* pemaTh palMoHalbHbIE, TOKa3aTeNIbHbIE U JJorapu(MUUECKUe YPaBHEHUS U HEPABEHCTBA, IpOCTEHIIINe
UPpPaLMOHATIbHBIE U TPUTOHOMETPUYECKUE YPABHEHUSI, UX CUCTEMBI,

* COCTABJIATh YPABHEHHUS U HEPABEHCTBA 110 YCIOBHUIO 3a/1a4H;

* MCIIOJIB30BATh JUIsl MPUOIMKEHHOTO PELLIEHUS] YPaBHEHUI U HEPABEHCTB rpapuuecKuii METOI;

* 1300pakaTh Ha KOOPAWHATHOH MIOCKOCTH MHOKECTBA PEISHUH MTPOCTEHIIINX YpaBHEHUH U UX CHCTEM;
MCIIOJIb30BaTh MPUOOPETEHHBIEC 3HAHUS U YMEHHUS B TPAKTUUECKON 1€ATEIbHOCTH U TOBCEITHEBHOMN KU3HU
JUISL IOCTPOEHMS U UCCIIEI0OBaHUS MPOCTEUIINX MaTEMaTHUECKUX MOJENIEH;

JJIeMEeHThI KOMOMHATOPUKH, CTATUCTHUKH  TEOPHHU BEPOSATHOCTEN YMETh:

* pemath MpocTelle KOMOMHATOPHBIE 3a/aud METOJOM Iepedopa, a TaKkKe C MCIOJIb30BaHHEM
W3BECTHBIX (HOpMYIT;

* BBIUMCIIATH B MPOCTEHININX CIy4asx BEPOATHOCTH COOBITHI HAa OCHOBE MOJCYETa YHUCIIa UCXO/I0B;

* HCIIOJIb30BaTh MPHOOPETEHHBIE 3HAHUSA U YMEHHUS B MPAKTUYECKON AEATEIbHOCTU M MOBCEIHEBHOU
KU3HU JJIA:

* aHaJIM3a peaJbHBIX YMCIOBBIX JAHHBIX, IPEICTABICHHBIX B BUJE IUarpamm, rpa(ukos;

* aHAJIM3a UHPOPMALIUU CTAaTUCTUYECKOTO XapaKTepa;

I'eomerpust ymeTs:

* pacro3HaBaTh Ha YepTeKax U MOJAEISAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH TPEXMEPHBIE OOBEKTHI
C MX ONMMCAHUAMHU, U300paKEHUIMU;

* OIKUCHIBaTh B3aUMHOE PACIIOJIOKEHHE MPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE, apIyMEHTHUPOBATh CBOU
CYXJI€HUS 00 3TOM PACHOJIOKEHUH;

* aHAJIM3MPOBATH B MMPOCTEHIINX CIIydasiX B3aMMHOE PACIIONIOKEHHE 00BEKTOB B IPOCTPAHCTBE;

* 1300pakaTh OCHOBHbIE MHOT'OI'PAaHHHUKH U KPYTJIbIE T€Ja; BBIIOIHATE YEPTEXKH 110 YCIOBUSM 3ajJay;

* CTPOMTD MPOCTEUIINE CeUeHHsI KyOa, TPU3MBbI, TUPAMU/IbI;



* pewmarh IUIAHUMETPUYECKHME W TPOCTEHIINE CTEPEOMETPHUECKHE 3a/aud Ha HaXOXKICHHE
reOMETPUYECKUX BEIMYMH (JJIMH, YTJIOB, IUTOIIAAeH, 00HEMOB);

* MCIOJIB30BATh IIPU PEIICHUU CTEPEOMETPHUECKUX 33/1au TNIAHUMETpUUYEeCKHe (DaKThl U METOIBI;

* TPOBOJUTH JIOKA3aTENIbHBIE PACCY)KICHUS B XOJE PEIICHHs 3ajad; UCIIOJIb30BAaTh MPUOOPETCHHBIC
3HAHUS ¥ YMEHUS B PAKTHUECKON AEATEIHHOCTH U MOBCETHEBHOMN JKU3HU JIJISL:

* UccieJ0BaHMs (MOJICIIMPOBAHNS ) HECTIOXKHBIX MPAKTHUECKUX CUTYallMil HA OCHOBE M3YYEHHBIX (OPMYIT
U CBOKMCTB (puryp;

* BBIUMCICHHA OOBEMOB M IUIOIIAAEH MOBEPXHOCTEH IPOCTPAHCTBEHHBIX TEJN TMPH PEUICHUU
NPAaKTUYECKHX 33144, UCIIONb3Ys IPU HEOOXOJMMOCTH CIPAaBOYHUKHU M BHIYMCIIUTEIBHBIE YCTPOICTBA.

Y4enuk 10 k1acca HayuYuTCs:
Onemenmovl meopuu MHONICECME U MAMEMAMUYECKOU N02UKU

e CcBOOOJHO OMEPUPOBATH MOHATUSAMH: MHOXKECTBO, ITyCTOE, KOHEUHOE U OECKOHEYHOE MHOYKECTBA,
3JIEMEHT MHO’KECTBA, TIOJJMHOXKECTBO, IlepeceueHne, 00beIMHEHUE U pa3HOCTh MHOXKECTB;

e IPUMEHSATH YUCIOBbIE MHOXKECTBA Ha KOOPIMHATHOU MPSAMOIL: OTPE30K, MHTEPBAJ, IOJIYUHTEPBAl,
IPOMEKYTOK C BBIKOJIOTOM TOUYKOMW, rpaduueckoe MpeAcTaBIeHue MHOXKECTB Ha KOOPIMHATHOM
IUIOCKOCTH;

e IPOBEPATH IPUHAICIKHOCTD FJIEMEHTA MHOKECTBY;

e HAXOJAUTH MEpecevyeHre U 0ObEIMHEHNE MHOXKECTB, B TOM YHCJIE NPEACTABICHHBIX rpaduyecku
Ha YHCJIOBOM NPAMOM U Ha KOOPAMHATHOM INIOCKOCTH;

e 33/1aBaTh MHOXKECTBA NIEPEUUCIIEHUEM U XapaKTEPUCTUUECKUM CBOWCTBOM;

e OIEpPUpOBATh MOHATUAMM: YTBEPXKICHUE, OTPULIAHUE YTBEP)KICHHS, WUCTHUHHBIC M JIOXKHBIE
YTBEPKICHHS, IPUYHMHA, CJICIICTBUE, YACTHBIN CITy4dail 0OIIeTo yTBEPKICHHS, KOHTPIIPUMED;

e IIPOBOJUTH JOKa3aTEIbHbIE PACCYKICHUS U1 00OCHOBAHUS UCTUHHOCTH YTBEPKICHHIA;

Yucna u evipadcenus

e CcBOOOJHO OmNEpUpPOBaTh MOHATUAMHU: HATYpalbHOE YHCIIO, MHOXXECTBO HATYpaJbHBIX YHCE,
LEJIOE YUCIIO, MHOXKECTBO LIEIBIX YHCEN, OOBIKHOBEHHAs JpOOb, JECATUYHAS IpOOb, CMELUIAHHOE
YKCII0, PAlMOHAIBHOE YHMCIIO, MHOXXECTBO DPALMOHAIBHBIX YHUCEN, UPPALMOHAIBHOE YHCIIO,
KOPEHb CTETIEHU N, IEWCTBUTEIBHOE YUCII0, MHOXKECTBO JIEHCTBUTENIbHBIX YHCEII, FEOMETPUUECKas
MHTEPIIPETALNS HaTypaJIbHbIX, LENbIX, PALIMOHAJIBHBIX, JE€CTBUTEIBHBIX YNCE;

e JIOKa3bIBaTh M HUCIIOJIb30BATH MPU3HAKU ACITUMOCTH, CyMMbI U NPOU3BEACHUS MPU BBIOJIHEHUU
BBIUMCJICHUN U PELLICHUH 3a/1a4;

e  BBINOJIHATH OKPYTJIEHUE PALlMOHATIBHBIX U UPPALIMOHAIBHBIX YHCENl C 3a/IaHHON TOYHOCTBIO;

e CpPaBHUBATh JICHCTBUTENbHBIEC YHCIIA PA3HBIMH CIIOCOOAMU;

e YHOpSAJOYMBATH YHWCIA, 3alMCAaHHBIE B BUAE OOBIKHOBEHHOW M JECATUYHOM JApoOH, yucia,
3aMycaHHbIe ¥ UCIIOJIb30BaHUEM apU(PMETHUECKOT0 KBaIpaTHOTO KOPHS, KOPHEN CTeNeH! 0oJIbIie
BTOPOW;

o Haxoauts HO/] u HOK pa3HbiMu crioco0amMu ¥ UCTIONIb30BaTh UX MPH PEIICHUH 331a4;

e BBIMOJIHATH BHIYHUCIIEHUS U NMPEOOPa30BaHUs BBIPAXKEHUN, COIEPIKAIUX IEHCTBUTEIbHBIE YUCIIA,
B TOM YHCJIE KOPHU HaTypaJlbHbIX CTEIEHEN;

e BBINOJHATH  CTAaHAAPTHBIE  TOXKJIECTBEHHBbIE  IMPEOOpa3oBaHUS  TPUTOHOMETPHUYECKHX,
JOrapu(pMHUECKUX, CTETICHHBIX, UPPALMOHATBHBIX BBIPAKEHUI;

Ypaenenus u nepasencmea

e CcBOOOJIHO ONEPHUPOBATH MOHATUSAMHU: YpPaBHEHHUE, HEPABEHCTBO; PABHOCHJIbHBIC YPAaBHEHHS M
HEPABEHCTBA; YpaBHEHHUE, SBISIOLICECH CIENCTBHEM JAPYrOro ypaBHEHUS; YPABHCHMS,
pPaBHOCHJIbHBIE HA MHOKECTBE; PABHOCUJIbHBIE PEOOpa30BaHUs YPaBHEHUH;

e pemIaTh pa3Hble BUJIbl yPABHEHUHN U HEPABEHCTB U MX CHCTEM, B TOM YHCJI€ HEKOTOPBIE YpaBHEHUS
TpeTheil U 4eTBepTOoil cTenenel, TpoOHO-pallMOHaIbHbIE  HPPALIMOHAIIEHBIE;

e OBJAJACTh OCHOBHBIMM THIIAMU II0KA3aTEJIbHBIX, JIOTApUPMHUUECKUX, HPPALUOHAIBHBIX,
CTENIEHHBIX YPABHEHUM U HEPABEHCTB M CTAHJAPTHBIMU METOAAMM MX PELIEHUI U MPUMEHATH UX
IIPY PEILICHUN 3a]a4;

e IIPUMEHATH TeOpeMy be3dy K peleHuIo ypaBHEHUH;



NPUMEHSTH TeopeMy Buera i pemeHuss HeKOTOPBIX YpaBHEHU CTETIEHH BBIIIE BTOPOH;
HOHUMATh CMBICT TEOPEM O PaBHOCWIBHBIX ¥ HEPABHOCWIIBHBIX MPEOOPa30BaHHUAX yPaBHEHUN U
YMETh MX JO0Ka3bIBaTh;

BJIaZICTh METOJaMU DEIICHUS YpaBHEHUIl, HEPABEHCTB M HMX CHCTEM, YMEThb BBIOMpAaTh METO.
peteHns 1 000CHOBBIBATh CBOM BHIOOD;

UCTIOJIb30BATh METO]I MHTEPBAJIOB /ISl PEILICHHS HEPABEHCTB, B TOM YHUCIIE IPOOHO-PAlMOHAIBHBIX
¥ BKJIIOUAIOMIMX B ce0sl HppaIlOHAIbHBIC BBIPAKEHHUS,

BJIAZICTh Pa3HBIMH METOJIaMH J0KA3aTeIbCTBA HEPABCHCTB;

pemaTh ypaBHEHHS B LEJIbIX YNCIIAX;

n300pakaTh Ha IUIOCKOCTHM MHOJKECTBA, 3aJaBacMble YPAaBHCHHMSMH, HEPAaBCHCTBAMU M HX
CHCTEMaMH;

CBOOO/IHO MCIIONIB30BATh TOXK/IECTBEHHBIE MPE0OPa30BaHMs IPU PEIICHUN YPaBHEHUH U CUCTEM
YPaBHEHUN;

DyHKkyuu.

BJIAJICTh MOHATUSMU: 3aBHCUMOCTD BEJIMYHH, QYHKIUS, apryMEHT U 3HaueHue (PyHKIIH, 00JI1acTh
OIIpeIeNIeHUs] U MHOXKECTBO 3HAUeHUH (PYyHKIMHU, rpadUK 3aBUCUMOCTH, Tpaduk GyHKLIUHU, HYIN
(GYHKIIMH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHUE HA YMCIOBOM IPOMEXYTKE, yObIBaHUE
Ha YHUCIIOBOM NPOMEXYTKe, HauOoJiplllee W HauMEHbIlIee 3HaueHUEe (YHKIUU HAa YHCIOBOM
POMEXYTKE, epruoanieckas QyHKIHs, IePHO, YeTHAS U HeYeTHast QYHKIUHU; yMETh IPUMEHSTh
9TH MOHATHUSA IIPU PELLIECHUU 3a1a4;

BJIAJICTh TOHSATHEM: CTeleHHas (YHKLUS; CTPOUTH €€ rpaduK M yMeTh NMPHUMEHSATh CBOWCTBA
CTENEeHHON (DYHKLIMU IPH PEIIeHUH 3a/1a4;

BJIAJICTh TMOHATUSMH: TIOKa3aTesbHAs (YHKLHUS, SKCIIOHEHTA; CTPOUTHh WX rpaduKd U YMETb
IPUMEHSATh CBOMCTBA MOKa3aTeNbHOM (QYHKIIMM IIPU PELICHUH 3a/1a4;

BJIAJICTh TOHSATHEM: Jorapupmuueckas (YyHKIHS, CTPOUTH e€e TpapuK M yMEThb HPUMEHSTH
CBO¥cTBA Jlorapu(pMUUecKoil pyHKIIUH TP PEeLLICHUH 3a7ay;

BJIQ/IETh MOHATHEM: TPUTOHOMETpUYecKasi (PYHKUHMS; CTPOUTh UX Tpa@UK U yMETb INPUMEHSTH
CBOWCTBA TPUTOHOMETPUUECKUX (DYHKIIMI IPU pelIeHnH 3a/1a4;

BJIQ/IETh NOHATHEM: 0OpaTHasi PYHKIMS; TPUMEHSATH 3TO MOHATUE MPU PELICHUU 3a/1a4;
OpPUMEHATh TpPU  pelleHUM 3ajJad  CBoMcTBAa  (YHKUMN: YETHOCTb, IEPHUOAUYHOCTD,
OTPaHUYEHHOCTB;

OPUMEHSTH MIPU PELICHNUH 3a1a4 peodpa3oBaHus rpaduKoB (QyHKIIHIA;

BJIQ/IETh TMOHSTUSIMM: YHUCIIOBBIE IOCIIEOBATEIBLHOCTH, apudMeTnyeckass U TeoMeTpHYecKast
IIPOrPECCHH;

Y4enuk 10 k1acca NoJIy4uT BO3MOKHOCTh HAYYHTBCS:

OTIepUpPOBATH MOHATHEM OIpPEENICHNUS, OCHOBHBIMU BUJAMH OIPEJICTICHUN U TEOPEM;

IIOHMMATb CYTh KOCBEHHOT'O J10Ka3aTEIbCTBA;

OIIepUpPOBATh MOHATUSIMU CYETHOTO U HECYETHOI'O MHOKECTBA;

IPUMEHSTh METOJ MaTEMATUYECKON MHAYKLINHU JUIsl IPOBEACHUSI PACCYKIEHUN U I0KA3aTEIbCTB
IIpU PEIICHUH 33]a4;

Yucna u BbIPAJNCEHUAL.

CBO60}IHO ONeprupoOBaTh YUCIIOBBIMHU MHOXKECTBAMU IIPpH PCIICHHUU 3a1a4,

MOHUMATh MIPUYMHBI U OCHOBHBIEC UJIEU PACIIMPEHUS YUCIOBBIX MHOXKECTB;

BJIaACTb OCHOBHBIMHU MMOHATUAMHA TCOPHUU ACTIUMOCTH IIPpHU PECIICHUU CTaHAAPTHBIX 3a1a4,

UMeTh 0a30BbIE MPEACTABICHUS O MHOYKECTBE KOMIUIEKCHBIX YHCEIT,;

cBOOOHO BBIIIOJIHATH TOXXJIECTBEHHBIE peoOpa3oBaHus TPUTOHOMETPUYECKUX,
norapu(pMHUECKUX, CTETICHHBIX BBIPAKCHU;

NPUMEHSTH NP PEIICHUH 3a/1a4 IIeTHbIe JPOOU, MHOTOYICHBI C JICHCTBUTEIBHBIMHA U LEIBIMH
Kod(dulmeHTamu;

BJIAJICTh MMOHATUSMU: IPUBOAMMBIC U HETTPHBOAMMBIC MHOTOWICHBI; IPUMEHSTh UX TPU PEIICHUH
3a/1ay;



OpUMEHATh TpU pemeHun 3agady OCHOBHYIO TeopeMmy aireOpsl; mpocreiimune (QyHKIUH
KOMILJIEKCHON MIEPEMEHHOM KaK reOMEeTpUYecKre NpeoOdpa3oBaHMmsL.

Ypa@neyuﬂ Uu HepaseHcmeda.

CBOOOJHO ONpEAENATh TUIl U BBIOMPATh METOJ| PELICHUs MOKAa3aTeJIbHbIX U JIOrapu(MUUECKUX
YPAaBHEHUN M HEPABEHCTB, UPPALMOHAIBHBIX YPABHEHUN M HEPABEHCTB, TPUTOHOMETPUYECKUX
YPaBHEHHUI U HEPABEHCTB, UX CUCTEM;

CBOOOJTHO peuIaTh CUCTEMBbI JIMHEHHBIX YPaBHEHUIA;

pelaTe OCHOBHBIC TUIIbI YPABHEHUI U HEPABEHCTB C I1ApaMETPaMU;

BbInyCKHUK HAYYUTCS:

UCIIOJIB30BaTh YMCJIOBBIE MHOKECTBA HA KOOPANHATHOM NPSMOM U HA KOOPJAUHATHOM IIJIOCKOCTH
JUIsL OIIMCAHMSl PEaJIbHBIX ITPOLIECCOB U SABJICHUN;

IIPOBOJIUTH JI0OKA3aTEJIbHBIE PACCYKICHMS B CUTyalUsAX IIOBCEIHEBHOW JKM3HHU, IPU PELICHUHU
3aJa4 U APYTUX IPEIMETOB;

BBIIOJHATh U OOBSACHATH PE3YNbTAaThl CPaBHEHUS PE3YJbTaTOB BBIYMCIECHUN NpPU pPELICHUH
NPAaKTUYECKUX 3a/1a4, B TOM YHCJIe NPUOIMKEHHBIX BBIYUCICHUH, UCIIOB3Ys pa3Hble CIOCOOBI
CpPaBHEHUN;

3alAChIBaTh, CPABHUBATh, OKPYIJISITh YUCIIOBBIE IaHHBIC;

UCIIOJIB30BaTh PEAIbHBIEC BEJIMYMHBI B Pa3HBIX CUCTEMAaxX U3MEPEHNUS;

COCTaBJIATh M OLIGHUBaThb pPa3sHbIMU CIOCOOAMH YHUCIOBBIE BBIPAKEHHUS IPU PEIICHUU
IPAKTUYECKUX 3aja4 U 3a7a4 U3 APYTUX Y4eOHbIX IPEIMETOB;

COCTaBJIATh M PELIaTh YPABHEHMsI, HEPABEHCTBA, MX CUCTEMBI IIPH PELICHUM 3aJad U3 APYTUX
y4€OHBIX IIPEIMETOB;

BBINOJIHATh OLEHKY HPaBIONONO0US pPE3yNbTaTOB, IOJIYYaeMbIX IPU PEIICHUH pa3IMYHbIX
yYpaBHEHHMIA, HEPABEHCTB U MX CHCTEM, IPU PEUICHUH 33/1a4 U3 JPYTrUX y4eOHBIX PEAMETOB;
COCTABJIATh YPABHEHUE, HEPABEHCTBO UJIU UX CUCTEMY, ONKUCBIBAIOIINE PEATBbHYIO CUTYALINIO WU
MPUKIIAJHYIO 3a7]a4y, UHTEPIIPETUPOBATH MTOIYYEHHBIE PE3YIIbTaThI;

UCIIOJIB30BaTh IIPOrPaMMHBIE CPEACTBA IPU PELICHUHM OTACIBHBIX KJIACCOB YPaBHEHHUU H
HEPaBEHCTB;

OTpeseNATh Mo rpadukaM 1 UCHOIb30BATH /IS PELICHUS PUKIIAIHBIX 3a/1a4 CBOMCTBA peaIbHBIX
IIPOLIECCOB M 3aBUCUMOCTEN (HauOOJIbIINe U HAUMEHBIINE 3HaYEHUs, IPOMEKYTKH BO3pACTaHUs
U yObIBaHMsI, IPOMEXKYTKH 3HAKOMOCTOSHCTBA, ACUMIITOTBI, TOUKH Meperuda, nmepuoa u T.I.),
WHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYalNH;

OTIpeNieNATh 0 rpadukaM MpocTeHime XapakKTepUCTUKU EPUOINIECKUX MPOLIECCOB B OUOJIOTHH,
HKOHOMUKE, MYy3bIKE, PaJAMOCBA3H U T.I. (AMIUIUTYAA, IEPUOA U T.I1.)

Dnemenmuol Mmamemamuyecko2o anaiu3d

BJIQJIETh MOHATUEM: OECKOHEUHO yObIBaroIIasi FeOMEeTpUYECcKasi MPorpeccust 1 yMeTb PUMEHSTh
€ro IpHU PELIEHUN 3a1a4;

MIPUMEHSATH MPU PELICHNH 3a/1a4 TEOPUIO MPEJIENOB;

BJIAJCTh MOHATHAMM: OECKOHEYHO OOJbIINE YHCIOBBIE IOCIEAOBATENBHOCTH U OECKOHEYHO
MaJIbI€ YHCIIOBBIE ITOCIE0BATEILHOCTH;

BJIAJICTh MOHATUSAMU: IPOU3BOAHASA (YHKIIMU B TOUKE, IPOU3BOIHAS (DYHKIIUY;

BBIUUCIISATH MPOU3BOIHBIE 3JIEMEHTAPHBIX QYHKIIMI U UX KOMOMHAIMIA;

uccneoBaTh (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI;

CTPOUTH TpapuKU U MPUMEHSATH UX K PEIICHUIO 3a]1aY;

BJIaJICTh IOHATHUE: KacaTelbHas K rpaduKy GyHKIUU; YMETh IPUMEHSTH €ro MPH PEeLIeHNUH 3a/1a4;
BJIQ/IETh MOHATUSIMU: TIEPBOOOpa3Hasi, ONPEEIICHHbIN HHTErpa;

npuMeHsTh Teopemy HprotoHa-JleiiOHMIa U ee ciieACTBUS AJIs peIIeHus 3a/1a4.

KOM6MHam0pMK(1, GEPOAMHOCMb U CmMAaAmMucmuKka

OTIEpUPOBATH OCHOBHBIMU OIMHUCATEIILHBIMHU XapaKTePUCTHKAMH YHCIOBOTO HAO0Opa; MOHITHSIMH:
reHepaibHasi COBOKYITHOCTh U BBIOOPKa;



OnecpupoBaTb MNOHATUAMU: YaCTOTA H BCEPOATHOCTH C06LITI/ISI, CymMMa U TMPOU3BCACHUC
BCPOXTHOCTCI‘/’I; BBIYUCIIATE BEPOATHOCTH COOBITHH HA OCHOBE nmoacyeTra 4ucijia uncxoaosn,

BJIaACTh OCHOBHBIMH INTOHATHAMU KOMGI/IHaTOpI/IKI/I U YMCTb IIPUMCHATH UX IIPU PCUICHUU 3ada4,
HMCETH IPECACTaBJICHUC 00 ocHOBax TCOPpUU BepOﬂTHOCTCfI;

HUMCTb NPCACTABJICHUC O JUCKPCTHBIX W  HCIPCPBIBHBIX CHy’-IElfIHBIX BCJIMYHMHAX U
pacnpeaciCHusbaXx, 0 HE3aBUCUMOCTH CquaﬁHBIX BCJIMYHUH,

HUMCETBb NPCACTABJICHUC O MATCMATHYCCKOM OXUAAHUN U JUCIICPCHUU CHy‘-IB,fIHBIX BCJIMYHMH,

HMETH NPEACTAaBJICHUEC O COBMCCTHBIX paClpECACICHUAX CquafIHBIX BCJIMYHH,

BbinycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:
Ypasuenus u nepasencmsa.

CcBOOOJHO ONpEAENATh TUIl U BBIOMPATh METOJ| PELICHUs MOKa3aTeJIbHbIX U JIOrapu(pMUUECKUX
YpaBHEHUN W HEPABEHCTB, UPPALMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB, TPUTOHOMETPUUYECKHUX
YPaBHEHHUI U HEPABEHCTB, UX CUCTEM,;

CBOOOJHO pelIaTh CUCTEMbI IUHEHHBIX YPABHEHMI;

pelaTe OCHOBHBIE TUIIBI YPAaBHEHUH U HEPABEHCTB.

Onemenmul Mmamemamu4ecko2o aHalusd.

CBOOOJHO BIA/ETh CTAHIAPTHBIM allapaToM MaTEeMaTUYeCKOro aHajiu3a MAJis BbIUYMCICHUS
NPOM3BOIHBIX (PYHKIUI OHOM MTEpEeMEHHOM;

CBOOOJTHO NPUMEHSATh amnmapaT MaTeMaTHYeCKOro aHajliu3a A MCCIeNoBaHUsA (QYHKUUH U
NOCTPOCHHS TPaUKOB, B TOM YHCIIC UCCIEIOBAHMS HA BBITYKIIOCTb;

OIIEepUPOBAThH NOHATHEM EPBOOOPA3HOM Ul peleHus 3a/ay;

OBJIaJIETh OCHOBHBIMHM CBeJeHUsIMH 00 uHTerpaine Hprorona-JleliOHuIla W ero mpocTermmx
IIPUMEHEHUSX;

OIEPUPOBATH B CTAHJAPTHBIX CUTYALMSIX IPOU3BOIHBIMH BBICIIUX IIOPSIIKOB;

YMETh MPUMEHSTh IPU PELICHUH 33/1a4 CBOICTBA HEMPEPHIBHBIX (DYHKIIMMA;

yYMETh IPUMEHSATH IIPU PELICHUH 3a1a4 TeopeMbl BelepmTpacca;

YMETh BBIMOJHATh MPUOIMKEHHbIE BBIYMCICHUS (METOMAbI PEIICHUs YpaBHEHHH, BBIYMCIECHUS
OIPENIEIIEHHOT0 UHTErpaa);

YMETb NPUMEHATHh IPUIOKEHUE ITPOU3BOAHON U OINPENCICHHOIO MHTErpaia K pelIeHUI0 3a1a4
€CTECTBO3HAHMS;

BJIAJICTh MOHATUSAMU: BTOPasi IPOM3BO/IHAS, BBITYKIOCTh rpaduka GyHKIMHY;

YMETb UCCIEeN0BaTh GYHKIUIO Ha BBITYKIOCTh

KOM6uHam0puKa, BEPOAMHOCMb U cmamucmuKka

MMETh NIPEACTABIICHUE O LIEHTPAIbHOM MPEAEITBbHON TEOPEME;

UMETb MPeJICTaBIeHNE O BEBIOOPOUYHOM K03 pULlMeHTe KOPPEIALMH U IMHEHHOM perpeccuy;
UMETh MPEJCTABICHNE O CTATUCTUYECKUX TMIIOTE3aX U MPOBEPKE CTATUCTHUECKON TUIIOTE3BI, O
CTaTHCTUKE KPUTEPHS U €€ YPOBHE 3HAUUMOCTH;

UMETh MPEJCTABIEHUE O CBA3HM IMIIUPHUUECKUX U TEOPETUUECKUX PACIPEIeIICHUN;

MMETH NPECTABIEHUE O KOAUPOBAHUH, IBOMYHOM 3anucH. [[BONUHOM JEPEBE;

BJIa/IETh OCHOBHBIMU MOHATUSAMHU Teopuu Tpados (rpad, BepinHa, pedpo, CTENeHb BEPILNHBI,
nyTh B rpade) ¥ yMeTh IPUMEHSTh UX MIPU PELICHNUH 3a/1a4;

UMETh MPEJCTABIIEHUE O JEPEBbIX U YMETh MIPUMEHSTH €r0 IpU PEeLIeHUH 3a/1a4;

BJIA/IETh NOHITUEM: CBA3HOCTD; YMETh IPUMEHATh KOMIIOHEHTBI CBS3HOCTHU IIPU PELLICHUH 3a7a4;
YMETb IPUMEHATh METOJ MAaTEMaTUYECKOW MHIYKIIMH



COJAEP)KAHUE KYPCA

10 kacc

Anzebpa u nauana mamemamuyecKo20 aHaIU3A.

Iloemopenue 3a kypc 9 knacca

JeiicmeumensHovie uucna

[TonsiTue HatypanbHOro unciaa. MHoxecTBa uncen. CBONCTBa AEMCTBUTENbHBIX 4Kcel. MeTon
MaremaTuyeckoil mHaykuuu. [lepectanoBku. Pazmemenne. Coueranue.

Payuonanvusvie ypasnenua u nepagencmea.

Pannonanenele BolpaxeHus. dopmyna O6uHoma HproTOHa, CyMMBI M pPa3HOCTH CTEHEHEH.
Pannonanbubie ypaBHeHus. CUCTEMBI pallMOHANIbHBIX ypaBHEHUI. MeTo] HHTEPBAIOB pEILICHUS
HepaBeHCTB. PanmonaneHble HepaBeHCTBAa. HecTporue HepaBeHcTBa. CHCTEMBI pallMOHAIbHBIX
HEPaBEHCTB.

Kopenv cmenenu n.

[Tonstue Gpynkun u ee rpadpuka. ynxnus y=x"n. [lonstre kopHs crenienn n. Kopau uyeTHoii n
HEYeTHOH creneHeit. Apupmerndeckuii kopeHb. CBOICTBa KOPHEH CTENEHU n.

Cmenens nonodcumenvbHo20 4uciua.

ITonsiTe M CBONCTBAa CTENEHU C pallMOHAIbHBIM IOKa3aresneM. IIpenen mocienoBaTenbHOCTH.
CaoticTBa npeienoB. beckoHeYHO yObIBaroIas reoMeTpruaeckas mporpeccus. Uucio e. moHsTue
CTEIIEHH C UppallMOHAIbHBIM MOKa3areneM. [lokazarenbHas QyHKIuS.

Jozapugmut.

[TousiTue u cBoiictBa sorapupmos. Jlorapupmuueckast GyHKIH.

Ilokazamenvubie u 102apugpmuveckue ypagHeHus u HepaseHCcmed.

[Tpocreiimme mnokaszarenbHble M JOrapu(pMHUUECKUE YpaBHEHMs. YpPaBHEHHUS, CBOASILIUECS K
NPOCTEHIIMM 3aMeHO HeusBecTHOro. [IpocTeiimme moKazaTelbHbIe M JIoTapu(MUIECKUE
HepaBeHcTBa. HepaBeHCTBa, cBOIAIIMEC K IPOCTEUIINUM 3aMEHOU HEU3BECTHOTO.

Cunyc u kocunyc yana.

[TonsTue yrina u ero mepsl. OnpezeneHre CuHyca 1 KOCUHYca yria, OCHOBHbIE ()OPMYIIbI JJ1s1 HUX.
Apxkcunyc 1 apkkocunyc. [Ipumepsl Hcnonb30BaHUs apKCUHYCA U apKKOCUHYCa U (OPMYJIbI IS
HUX.

Tancenc u komanzenc yz2na.

OnpezneneHye TaHreHca U KOTAaHT'€HCa YIJla U OCHOBHbIE (DOPMYJIbl. APKTAHT€HC U apKKOTaHIeHC.
[TprMeps! NCIIONIB30BaHNS APKTAHT€HCOB M ApKKOTAaHTeHca U (OPMYJIbI ISl HUX.

Dopmynst cnoxicenus.

Kocunyc cymmbl (1 pasHocTH) ABYX yrioB. QopMyibl A JOMOJHUTENbHBIX yrioB. CHHYC
CYMMBI (M pa3HOCTH) ABYX yrioB. CyMMa M pa3HOCTb CHHYCOB M KOCHHYCOB. DopMysbl ajs
JIBOMHBIX U ITOJIOBUHHBIX yTJI0B. [Ipon3BeaeHne CHHyCOB U KOCUHYCOB. POPMYIIBI 111 TAHT€HCOB.
Tpuzonomempuueckue YynKyuu 4ucno6020 apzymenma.

DYHKIIUM y=SInX, y=COSX, y=tgX, y=ctgx.

Tpuzonomempuueckue ypasHenus u HepaseHcmaeda.

IIpocreiimne TPUTOHOMETPUYECKHE YPABHEHUSI. TpUTOHOMETPUYECKHE YPABHEHUS, CBOIAIINECS
K MpocTeHIuM 3aMeHON HensBecTHoro. [IpruMeHeHre OCHOBHBIX TPUTOHOMETPUYECKHX (popMyn
JUIs peteHns ypaBHeHu. OJHOPOAHBIE YPABHEHUSI.

Bepoamnocmo coovimus.

[TonsiTve u cBOMCTBA BEPOSITHOCTH COOBITHS.

Iloemopenue Kypca anzeopvl u havana mamemamuyiecko2o ananusa 3a 10 knacc.

I'eomerpus.

Beeoenue

Axcuomatuka crepeomerpud. [lepBbie clieICTBUS U3 aKCHOM.
IHapannenvnocms naockocmeii



[TapayuenpHble mpsiMble B IpocTpaHcTBe. llapamnmensHocTs Tpex npsimbix. [lapamienbHOCTb
IpsAMOM U MII0CKOCTH. CKpelMBaroIuecs MpsMbIE. YTIIbl C COHAIIPABICHHBIMU CTOPOHAMU. YTOJI
Mexay npsimbiMu. [lapamnenshbie miiockocty. CBONMCTBA MapalIeNbHBIX IIOCKOCTEN. TeTpasap.
[Tapannenenunen. 3agayu Ha MOCTPOEHUE CEYEHUM.

Ilepnenoukynapuocms npamvlx u naocKocmei

[lepnenaukynspHble npsMmble B MpocTpaHcTBe. [lapamienpHbie npsMble, NEPIEHIUKYISIPHBIE K
mI0cKoCcTH. [IpHU3HaK MNEPNEeHAUKYIAPHOCTH NPSAMOW M IUIOCKOCTH. Teopema O MpsSMOW,
NEePHEHAUKYIISIPHOM K IJIOCKOCTH. PaccTostHue OT TOYKM A0 IUIOCKOCTH. Teopema O Tpex
NEPICHANKYISIpaXx. YTroJl MEeXAy MpsSMOM M IUIOCKOCThIO. JIByrpanuwiii yroia. IlpusHaku
NEePHEHANKYIISIPHOCTH ABYX II0CKOCTEN. [IpAMOYronapHbIN napaiesienunen.

Mnozozpannuku

[lonsitue w™Hororpannuka. Ilpusma. Ilupamupa. IlpaBunbHasgs W ycedyeHHas NUPAMMIA.
CuMMeTpHs B IPOCTPAHCTBE. IPABUIbHBIH MHOTOTPaHHHUK.

Iloemopenue Kypca zeomempuu 10 knacca

11 knacc

Anredpa ¥ HA4YaJIa MATEMATHYECKOI0 AaHAJIN3A.

Dyuxyuu u ux zpaguxu

OnemenTapHsble pyHKIuK. MccnenoBanue pyHKIuil 1 mocTpoeHne ux rpaguKoB 3J1€MEHTapHBIMU
MeTosamMu. OCHOBHBIE CITOCOOBI TPe0Opa3oBaHus TpauKoB.

Ilpeden pynkyuu u nenpepvienocmeo

[Tonstue mpenena ¢pyaxnuu. OIHOCTOPOHHUE TPEIEIBI, CBOMCTBA MpeaenoB. HempepslBHOCT
(GbyHKLUH B TOUKE, HA HHTEpBae, Ha oTpe3ke. HenmpepbhIBHOCTh 3l1eMEHTApHbBIX (DYHKIUHA.
Oopammnvie pynxkyuu

[TonsiTrie o6paTHON HYHKITUH.

Ilpouseoonasn

[Tonsitue npoumsBogHoi. [IpousBonHas CyMMBI, pa3sHOCTH, NPOU3BEACHHUS U YacCTHOTO JIBYX
¢yukuuii. [IpousBonHbie aneMeHTapHbIX QyHKIMNA. [Tpon3BogHAs CIOKHON QYHKIIMH.
Ilpumenenue npouszeoonoi

MakcuMyM M MUHUMYM (QYHKIMU. YpaBHeHHE KacareiabHOW. [IpuOMMmkE€HHbIE BBIYMCIICHUS.
Bospacranue u yosiBanue GyHkiuii. [Ipon3BoHbIe BBICIINX HOPSAKOB. DKCTPEMyM (YHKIUU C
€IMHCTBEHHOW KPUTUYECKOW TOUKOM. 3a7aun Ha MaKkCUMyM U MUHUMYM. [locTpoeHue rpaduxkon
(GyHKLIUH ¢ TPUMEHEHHEM IPOU3BOIHOM.

Ilepsoobpaznasn u unmezpan

ITonsitue nepBoo6pasHoil. Ilnomans kpuBonmHENHHOW Tpameuuu. OnpenenéHHBI HHTETpall.
®opmyna Herorona-JleitOHuma. CBoiicTBa onpeieI€éHHBIX HHTETPaJIOB.

Pagnocunvnocms ypasnenuii u HepagenHcme cucmemam

Pagnocunvnvie npeodpazosanus ypagHeHuil U HePaAGeHCMe.

YpaBHEHMS — CIIECTBUSA

[TonsiTue ypaBHeHus — cneacTBUsl. Bo3BeneHnne ypaBHeHus B 4€THYIO crenelb. [loreHuupoBanue
JorapupmMuuecKux ypaBHeHUH. [IpuBeieHne mofo00HBIX YICHOB YpaBHEHHUS.

Pewenue ypagnenuii c nomowipto cucmem. Pewenue nepagencme c nomouipio cucmenm.
Pagnocunvnocms ypasnenuit Ha MHOMCECMEAX

BosBenenue ypaBHEHUS B UETHYIO CTEIIEHb.

Pagnocunvnocms nepasencme Ha MHONCECMEAX

Bo3Benenue HepaBeHCTBA B UETHYIO CTETICHb.

Cucmemvl ypasHeHUll ¢ HECKOTbKUMU HEeUIBECTNHbIMU

PaBHOCMIIBHOCTB cucTeM. Cucrema-ciaencrsue. MeTo 3aMeHbl HEU3BECTHBIX.

Hmozoseoe noemopenue



I'eomerpus.

Hununop, konyc, wmap

[Tonstue wwmHapa. Ilmomane mnoBepxHocTH IwmHApa. llonstHe xonyca. Ilmomans
HOBEPXHOCTH KOHYyca. YceueHHbIH konyc. Cepa u map. B3aunmHoe pacronoxxkenue chepsl u
iockoctd. KacarenbHas miuockocts K cdepe. [Inomans cdeps.

Oovemovl men

[Tonstue o6bpema. OOBEMBI: MPSAMOYTOIBHOTO MapajuIeeNuIeaa, IPIMON TPU3MBbI, [TUIUHIIPA.
Berancinenne 00beMOB Teln ¢ TMOMOIIBIO OIpeAeiIeHHOro uHTerpana. OO0beMbl: HAaKIOHHOH
IPU3MBI, TUPaMU/IbI, KOHYyca, mapa. [Tnomans cheps.

Bexmopuwt 6 npocmpancmae

[Tonsitue Bekropa. PaBencTBo BekTopoB. C0kKEeHHE U BEIUNTaHHE BEKTOPOB. CyMMa HECKOJIBKHX
BEKTOPOB. YMHOXXEHHE BekTopa Ha uyucio. Kowmmmanapaele BekTopbl.  [IpaBmiio
napayenenunena. Paznoxenue BeKTopa 1o TpeM HEeKOMILIAHAPHBIM BEKTOPAM.

Memoo koopounam é npocmpancmae. /leuiicenus.

[IpsmoyronbHas cucreMa KoopauHAT B mpoctpancTBe. KoopamHaTel BekTopa. CBSI3b MEKAY
KOOpJMHAaTaMU BEKTOPOB M KOOpJMHAaTaMu Toyek. llpocTeiimme 3amadyd B KOOPAMHATAX.
VYpaBuenue coepsl. CkanmsipHoe mpousBefeHHe BeKTOpoB. LleHTpanpHas cummerpus. OceBas
cuMMeTpHsL. 3epkaibHas cummerpus. [lapamiensHblii nepeHoc.

Hmozosoe noesmopenue



TeMaTH4yeckoe IIAHMPOBaAHUE

10 k1acc
Ne Tewma pasgena KomnyectBo | Konnuectso
4acoB KOHTPOJIbHBIX
pabot
[ToBTOpenue 3a kypc 9 kiacca 4 -
JlelicTBUTENIbHBIC YKCIIa 7 -
[ToBTOpEHME U3 OCHOBHBIX CBEACHUI 6 -
IIaHumMeTpun. Beenenue
PanmonansHbIe ypaBHEHHS M HEPABCHCTBA 12 1
IlapanienbHOCTh NPSAMBIX 8 1
Kopens crenenu n 6 1
[TapannensHOCTh MIOCKOCTEN 8 -
CreneHpb NOJ0KHUTEIHHOTO YUCIIa 8 1
[lepnieHIUKYISIPHOCTD MPSMBIX U 14 1
IIJIOCKOCTEN
Jlorapudwmsl. [TokazarenbHbie U 12 1
sorapudmudeckue
CuHyC 1 KOCUHYC yria 11 1
MHororpaHHuKu 12 1
IToBTOpenmne reomerpun 3a Kypc 10 kimacca 3 -
DOopMyJIBI CITOKESHHUS. 12 1
Tpuronomerpuueckue GopmMyIbl
Tpuronomerpudeckue ypaBHeHUs U 5 -
HEpaBEHCTBA
BeposiTHOCTH cOOBITHS 4 -
[ToBTOpEeHME anreOpbl M HaYaIa aHAIK3a 3a 4 2
kypc 10 kiacca
BCET'O 136
11 kaacce
Ne Tewma pazgena KomnuectBo | Konnuectso
4acoB KOHTPOJIbHBIX
pabot
®ynkuuu. [IponsBogusie. IHTErpasnsl. 45 3
YpaBHEHMsI HEpaBEHCTBA CUCTEMBI 22 2
BekTops! B mpocTpanctee. MeTon 20 2
KOOPJIMHAT B TPOCTPAHCTBE
Hununaap. Konyc. Hap 17 1
O6beMbl TEN 19 2
[ToBTOpeHue anreOps M HaYalla aHAIN3A, 13 2
reomeTpuu 3a Kype 11 kiacca
BCET'O 136
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