Pa0ouasi mporpamMmma
Y4eOHOro Kypca «AJiredpa 1 Ha4aJIa MAaTeMAaTHYECKOT0 aHAJINU32)

( yriy0JieHHbIH YPOBEHb)
st ooydarommxes 10 — 11 kiraccos

1. IlnaHupyemble pe3yJbTaThI
1.1. JIuuHOCTHBIE Pe3yJIbTATHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXKJIAHCKON MO3UIIMU 00YYAOIIErocss Kak akTUBHOTO M OTBETCTBEHHOT'O 4JIEHA
POCCHIICKOTO O0OIIeCTBa, MPEJICTABICHHE O MATEMAaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHHS PA3TUIHBIX
CTPYKTYp, SIBJICHHH, TMpoleayp TpaxIaHCKOro ooOmecTBa (BBIOOpPBL, ONPOCHI U JPYroe), yMEHHUe
B3aMMOJICHCTBOBATH C COIMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBHHU C MX (DYHKITUSAMU U HA3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTH POCCHICKON IPaKTAHCKOW UIACHTUYHOCTH, YBAKEHUS K IPOILIOMY U HACTOSIIIEMY
POCCUICKON MaTeMaTUKU, [ICHHOCTHOE OTHOIIIEHUE K IOCTHXKEHUSIM POCCUICKUX MaTEMaTHKOB U POCCUIICKOM
MaTEeMATHYECKON IIKOJIBI, WCIOJIb30BAHUE JTHX JIOCTIDKEHUH B JPYrHMX HAayKax, TEXHOJOTHSX, cdepax
9KOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HaHHE TYXOBHBIX [IEHHOCTEH pOCCUICKOro Hapo1a, cOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
ATUYECKOTO MOBEJCHUS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTHKEHUN HAYKU U JESATEIHHOCTHIO
y4€HOT0, 0OCO3HaHHE JTUYHOTO BKJIA/1a B IOCTPOCHHUE YCTONYMBOIO OYIyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHUS:

ACTETHUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4, PEIICHUM, PaCCyKIEHUW, BOCIPUUMYUBOCTH K MATEMAaTHMUYECKUM AacleKTaM pa3JIMYHbIX BHJOB
HCKYCCTBA,

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpPMHUPOBAHHOCTh YMEHHUS MPHUMEHATH MaTeMaTHYeCKHe 3HAHMS B MHTEpecax 3J0pOBOTO U
Oe3zomacHOrO oO0pa3a JKM3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3JI0POBBIO (30pOBOE IHUTAHHE,
cOANMaHCUPOBAHHBIM PEXUM 3aHITUH M OTAbIXA, pPErylspHas (uU3HUecKas aKTHUBHOCTB), (hu3mueckoe
COBEPIIICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/IOPOBUTEILHOMN JCSATEIHHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

FOTOBHOCTh K TPYyAY, OCO3HAaHHWE IIEHHOCTU TPYAOIIOOUs, HHTEpEeC K pa3IuyHbIM cdepam
npohecCHOHANBFHOM JEeSTeNbHOCTH, CBSI3aHHBIM C MaTeMAaTUKOW U €€ MPUIIOKEHUSMHU, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIei nmpodeccuu U pearn30BbIBaTh COOCTBEHHBIC )KM3HEHHBIE TUTAHBI, TOTOBHOCTH U
CIIOCOOHOCThP K MaTeMaTHMYeCKOMY OOpa30BaHHIO W CaMOOOPA30BaHHMIO HA MPOTSHKEHUH BCEH >KU3HU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3aJ1a4 MAaTEMaTHYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYphl, MOHWMAHHE BIUSHUS COIMAIBHO-YKOHOMUYECKHUX
MPOIIECCOB HAa COCTOSHUE TPHPOAHON U COIMAIBHOM Cpelbl, OCO3HaHHE TJI00ANTbHOTO XapakTepa
SKOJIOTUYECKUX TPOOJIeM, OpUEHTAIMs HAa MPUMEHEHHWE MAaTEeMaTHYECKUX 3HAHUM JUIsl PEIICHHsS 3a7ad B
o0yacTu OKpy’Karolleil cpefpl, TIAHUPOBAHHE IMOCTYMKOB U OIEHKM WX BO3MOKHBIX MOCIEACTBHHA IS
OKpYKaloIleu Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIECTBEHHON MPAaKTUKH, TOHUMaHHWE MaTEeMAaTHYeCKON HayKu Kak cdepbl 4eIOBEUeCKOH AesTeNbHOCTH,
9TarmoB €€ pa3BUTHS W 3HAYUMOCTH [JIS PAa3BUTHUS IUBWIM3AINM, OBJAJCHUE S3BIKOM MaTeMaTHUKH H
MaTE€MaTUYeCKOW KyJIbTypOH KakK CpEeJCTBOM IO3HAHUS MHpPA, TOTOBHOCTb OCYHIECTBISTh MPOEKTHYIO M
HCCIIEI0OBATENBCKYIO IESITEIPHOCTh NHIUBUIYATHHO U B TPYIIIIE.

1.2. MeTanpeaMeTHbIe pe3yJbTaThbI
Ilo3naBaTebHbIE YHUBeEPCcAJbHbIE YUeOHbIE el CTBUS
Ba3oBble JJoruueckue aeiicTBUA:



BBISBJIITh M XapaKTE€PU30BaTh CYLIECTBEHHbIE IPU3HAKUM MAaTEMATHYECKUX OOBEKTOB, IOHSTHH,
OTHOLICHUNA MEXIy MOHATHAMH, (HOPMYyTUPOBATH OIpPENCIICHUS] MOHATHH, YCTaHABJIMBATH CYLIECTBEHHBIN
IPU3HAK KiacCU(UKALMU, OCHOBaHMSI Ul 000O0IIEHUS U CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIIN3a;

BOCIIPHHUMATh, (POPMYIIHPOBATH U MPE0OPa30BbIBATH CY)KJICHHS: YTBEPIAUTEIbHBIC U OTPHULIATEIILHBIC,
€/IMHUYHbIE, YaCTHbIE U OOIIME, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TNPOTUBOpeuusi B (akTax, JaHHBIX,
HaOJIOACHUAX U YTBEPKACHUSX, IPeAaraTh KpUTEpUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTEH U POTUBOPEUHIA;

JIeNIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIIOUEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUH;

IPOBOAMTH CaMOCTOSITEIBHO JOKAa3aTENbCTBA MATEMaTHYECKUX YTBEPXKIACHUM (IIpsIMble U OT
IPOTUBHOIO), BBICTpauBaTh AapryMEHTALMI0, HPUBOAMUTH IPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYKJIEHUS U BBIBOJbI;

BbIOMpATh crIoco0 pereHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPMAHTOB PELICHUs, BEIOUPATh
HanOoJee MOAXOAIUHN ¢ y4ETOM CaMOCTOSITETILHO BBICIICHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBaresLCKue AeiiCTBHSA:

UCIIOJIB30BaTh BOIPOCH KaK HMCCIIENOBATEIbCKUNA HMHCTPYMEHT MO3HAHUS, (POPMYIHPOBATH BOMPOCHI,
bukcupyoomue npoTuBopeune, MnpodiieMy, YCTaHABIMBaThb HCKOMOE M JaHHOE, (hOpPMHUpPOBATh THIIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3ULUIO, MHEHHUE;

IPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIM 3KCIIEPUMEHT, MCCIEJOBAHUE IO YCTAHOBIICHUIO
0COOEHHOCTE MaTeMaTHYeCKOro OOBEKTa, SBIICHUS, NPOIECCa, BBIABICHHIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

CaMOCTOSITENILHO (hOPMYITHPOBATH 00OOIIEHHUS U BBIBOJKI 110 PE3yIbTaTaM MPOBEAEHHOTO HAOIIOICHHUS,
UCCIIEI0BaHMsl, OLIEHUBATh JJOCTOBEPHOCTb MOJIyYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000ILICHUH;

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIIECCa, a TAK)KE BbIIBUTaTh MPEATIOIO0KEHUS O €r0 pa3BUTHU
B HOBBIX YCJIOBUSX.

Padora ¢ undpopmanmeii:

BBISIBJIATh JePUUUTH MH()OPMAIUK, JaHHBIX, HEOOXOJUMBIX JJIs1 OTBETAa HA BOIPOC M IS pEIICHUS
3a/1a4i;

BbIOMpPATh MH(MOPMALMIO M3 MCTOUYHUKOB PA3IMUYHBIX TUIIOB, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATh UHPOPMALIUIO PA3IUNYHBIX BUJOB U (DOPM IMpeICcTaBICHHUS;

CTPYKTYpPUPOBaTh HMH(POPMALMIO, TNPEACTaBIATh €€ B Ppa3IUYHBIX (OpMax, HIUIIOCTPUPOBAThH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHHBepCcAJIbHbIE YUeOHbIe JelcTBUS

OO6uenne:

BOCTIPUHUMATH U (POPMYIHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U LIENSIMU OOIIEHUS, SICHO,
TOYHO, TPaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHHUA B YCTHBLIX W IMMCbMCHHBIX TCKCTAX, 1aBaTh IMOACHCHHA I10
XOJly pellieHus 3a]Jau, KOMMEHTHPOBATh MOJTYUCHHBINA Pe3yibTar;

B XOJIe OOCYXJCHHS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TeMBbI, TPOOIEMBI, perraeMoi
3a/1a4y¥, BBICKA3bIBaTh UJCU, HAIIEJICHHBIE HA MOUCK PEIICHHUs, COMIOCTABISATh CBOU CYXKICHHS C CYXKIACHUSIMHU
JPYTUX YYacTHUKOB Juajiora, OOHapyXHBaThb pa3jMuuMe U CXOJICTBO IO3ULMH, B KOPPEKTHOH (dopme
dbopMyITHUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MIPEJICTABIISITh PE3YJIbTAThI PEIICHUS 33JIa4H, SKCIIEPUMEHTA, UCCIICAOBAHMUS, IPOEKTa, CAMOCTOSATEIHHO
BBIOUpaTh OopMAT BBHICTYIUICHUS C YIETOM 3a7a4 MPE3CHTAIMHU U OCOOCHHOCTEH ayIuTOPHUH.

PeryasiTuBHbIe YHUBepcaJibHbIE y4eOHbIe 1eiicTBUS

Camoopranusanus:

COCTaBIIAThH IUJIaH, ATOPUTM PEUICHHUS 3aJa4yd, BBIOMPATh CIIOCOO pElIeHUs ¢ Y4ETOM UMEIONINXCS
pecypcoB U cOOCTBEHHBIX BO3MOXHOCTEMN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH C yu€TOM
HOBOU WH(pOpPMAIUH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:



BIIQZICTh HAaBBIKAMHU TO3HABAaTEIbHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUUA |
MBICTTUTENILHBIX MTPOIIECCOB, UX PE3YJIbTATOB, BIAJIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS TIpOIecca U
pe3yJibTaTa peleHus MaTeEMaTUIEeCKOH 3a/1a4H;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUU 33Ja4H, BHOCUTh KOPPEKTUBHI B
NeATEeILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, IAaHHBIX, HAWIEHHBIX OITMOOK, BHISBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pPE3yJIbTaTa LEIU MU YCIOBUSAM, OOBSCHATH NPUUYUHBI JOCTYDKCHUS WIH
HEJIOCTH)KCHHS Pe3yIbTaTOB ACATEIPHOCTH, HAXOIUTh OMIKOKY, aBaTh OIIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAA AeATEJILHOCTD:

MMOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW WM WHIWBHAYAIbHOW pabOTHl MPU pEUICHUH
y4eOHBIX 3a]la4, MPUHUMATH IIe]Ib COBMECTHOW JESATEIHHOCTH, IUIAHUPOBATH OPTAaHHU3AIUI0 COBMECTHOMN
paboThI, pacrpeaenaTh BUABI PabOT, 10roBapuBaThCs, 0OOCYKIAaTh MPOIECC U PE3yIbTaT padoThl, 0000IIATh
MHEHHS HECKOJIBKUX JTIOACH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (00CyXIeHHs, 0OOMEH MHEHUH, «MO3TOBBIC IITYPMBI» U
WHBIC), BBIIIOJHATH CBOIO YacTh PaOOThI U KOOPAMHUPOBATH CBOM JIEHCTBHS C IPYTHMMH YICHAMU KOMAaH]IBI,
OIICHUBATh KA4eCTBO CBOETO BKJIAaJla B OOIIUI MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM yUYaCTHHUKAMHU
B3aNMOICHCTBHUSI.

1.3. IlpeameTHBIE pPe3yabTAThI

K koniy oOyuenus B 10 kjiacce oO0y4arouiuiicst MoJyduT CIEAYIOUIUE MPEAMETHBIE Pe3yabTaThl IO
OTJENIFHBIM TeMaM pabodell mporpaMMbl YUeOHOTO Kypca «Anredpa v Havyaja MaTeMaTHIeCKOTO aHAIH3ay:

Yucsa v BbIYUCICHUA:

CBOOOJHO OINEPUPOBATh MOHATUSAMHU: PALMOHAIBHOE YHUCIO, OECKOHEYHas MNepHoAuyYecKas IpoOb,
MPOLIEHTHI, HUPPALMOHAIILHOE YHUCJIO, MHOXECTBA PALMOHAJIBHBIX M JACHCTBUTEIBHBIX YHCET, MOAYJb
JNEUCTBUTEIILHOT'O YHCIIA;

MPUMEHSTh IPOOH U MPOLEHTHI ISl pElIeHUs MPHUKIAJHBIX 33a[a4 U3 Pa3NUYHbIX OTpacjieil 3HaHWH U
pEATbHOM )KU3HU;

MPUMEHSTh MPUONMKEHHBIE BBIYMCICHHS, MpaBUia OKPYTJICHHS, MPUKHUIKY U OICHKY pe3ysbTara
BBIYHCIICHHI,

CBOOOJHO ONIEPUPOBATH MOHATHUEM: CTEIIEHb C LIEIBIM [T0Ka3aTesIeM, HCIIOIb30BaTh MOIXOIAIIYI0 (hopmy
3anMcy JEHCTBUTENBHBIX YNCEN ISl pEIICHUs TPaKTUUYECKUX 3a/1ad U MPEICTaBICHUS] JaHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaIbHOI CTENeHH;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM I10KA3aTeleM;

CBOOOJTHO ONIEPUPOBATH MOHATHIMMU: JIOrapu(M yKcia, AeCITUYHbIE U HaTypaJlbHbIE JIOTapu (MBI,

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOTO apryMEHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC M ApKTaHI'€HC YUCIOBOI'O apryMeEHTA.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJTHO ONEpUPOBATh MOHATUAMU: TOXKAECTBO, ypaBHEHNE, HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHUS
U ypaBHEHUS-CIIEACTBHSI, pABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3jIMyHble METOJAbl PEIICHUS PALMOHAIbHBIX U JPOOHO-PAllMOHATBHBIX YpaBHEHHIH,
IMPUMEHSTh METOJI UHTEPBAJIOB JUIsl pEIICHUsI HEPaBEHCTB;

CBOOOJTHO OIEpPUPOBATH MOHATUSAMHU: MHOTOYIEH OT OJHOW NEepEeMEHHOM, MHOTOWIEH C ILEJIbIMU
KO3 uIMeHTaMH, KOPHU MHOTO4JIEHA, IPUMEHSATD JIeJIEeHHEe MHOTOWIEHAa HA MHOT'OWIEH C OCTaTKOM, TEOPEMY
besy u Teopemy Buera nns pemenus 3anau;

CBOOOHO ONEPUPOBATH MOHATUSAMU: CUCTEMA JIMHEWHBIX YpaBHEHUN, MAaTPUILIA, OIPEEIIUTENb MATPHUIIBI
2 X 2 U ero reoMeTpu4eCKHil CMBICI, UCIOJIb30BaTh CBOMCTBA ONpPENENUTENS 2 X 2 I BBIUUCIEHUS €0
3HAYEHUSs, IPUMEHATD ONPEIEIUTENH AJIsl PEIICHUS CUCTEMBbI INHEHHBIX YpaBHEHUH, MOJIEIUPOBATh peajbHbIe
CUTYallMuu C MOMOILIBIO CUCTEMBI JMHEWHBIX YpPaBHEHMH, MCCIIEOBATh ITOCTPOCHHBIE MOJEIH C MOMOIIBIO
MaTpUIl U OTNpeAeTuTeNel, HHTEPIPETUPOBATh OTYyYEeHHBIN Pe3yIbTarT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHSAMH JUIsl TpeoOpa30oBaHusl BRIPaKEHUI;

BBIMOJHATh TNPeoOpa3oBaHMsl YHUCIOBBIX BBIPAXKEHHM, COJIEp)KalIMX CTENEeHH C paluOHAIbHBIM
MIOKa3aTeseM;

HCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB /i peoOpa3oBaHusl JOrapuPMUUECKUX BhIPAKEHUI;



CBOOOJTHO ONEpUPOBATh MMOHATUAMHU: HMPPALMOHAIbHBIC, IOKa3aTeIbHbIE M JIOrapupMUUECKue
YpaBHEHHS, HAXOAUTh UX PELICHHS C MOMOIIbIO PAaBHOCHIIBHBIX NEPEXOJ0B WM OCYILECTBISIS MPOBEPKY
KOpHEH;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKHe (popMyibl Uil TpeoOpa3oBaHUS TPUTOHOMETPUUYECKHX
BBIPAXKEHUI;

CBOOOJTHO ONEPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, NPUMEHSITh HEOOXOIUMBbIE
(opMyIbl JUIsl pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJICIUPOBATh pEaJbHbIE CHUTYyallUd Ha S3bIKE anreOpbl, COCTABISATH BBIPAKEHUS, YpPaBHEHHS,
HEPaBEHCTBA [10 YCJIOBUIO 33]1a4uH, UCCIIEA0BATh IOCTPOSCHHbBIE MOJIENIN C HCIIOJIb30BAaHUEM alnapara ajareopsl.

DyHKIUHA U TPaQUKH:

CBOOOJTHO OIEpPUPOBATh MOHATUAMHU: (DYHKIMS, CHOCOOBI 3ahaHus (PYHKLUMH, B3aUMHO OOpaTHbIE
GyHKIMY, KOMITO3UIHS GYHKUIUH, TpapuK (HYHKIMU, BBIOIHAT HJIEMEHTAapHbIE IPeo0pa3oBaHus TpaprKoB
GyHKIINI;

CBOOOJTHO OTEPUPOBATH MOHATUAMHU: O0JIACTH ONpPECNICHUS] 1 MHOXKECTBO 3HAYCHMN (DYHKIMH, HYIH
(GyHKLMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO ONEpUPOBATh MOHATUAMHU: YETHBIE W HEUETHBIE (YHKIMH, NEpUOIUYEcKUe (YHKIIHH,
IPOMEXYTKM MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl U MUHUMYMBbI (DYHKLIHMHU, HauOoOJbIllee U HaUMEHbIIIEe
3HaYeHHne (PYyHKINU Ha IPOMEKYTKE;

CBOOOJTHO ONEpUPOBATh MOHATHAMM: CTEHNEHHAs (YHKIUS C HATYpajIbHBIM U LEJbIM I[10Ka3aTeseM,
rpaduK CTENEHHOW (PYHKIMH C HATypaJIIbHBIM M LEJNBIM IOKa3areneM, rpaduK KOpHS N-O0i CTENEeHH Kak
(GyHKLIMU 0OpaTHOM CTENEHU C HaTypaJIbHbIM IIOKA3aTelIeM;

ONEpPHPOBATH TOHATUSAMH: JIMHEHHAs, KBaJpaTHYHas M APOOHO-TMHEHHass (YHKIWHU, BBINOIHATH
3JIEMEHTAPHOE UCCIIEI0OBAHNE U IOCTPOEHUE UX IPaUKOB;

CBOOOJTHO OIEPHUPOBATH MOHATHAMU: TOKa3aTeNbHas W Jorapudmuyeckas (QyHKIMH, UX CBOIMCTBA M
rpaduKu, UCIIOIB30BaTh UX I'padMKH JUIsl pellieHHs ypaBHEHMIA;

CBOOOJTHO ~ ONEpPUPOBATh  TMOHATHUAMHU:  TPUTOHOMETPUYECKAas  OKPY)KHOCTb,  OIpEJEICHUE
TPUTOHOMETPUUYECKUX (DYHKLIUI YHCIOBOIO apryMEHTa;

UCTIOJIB30BaTh TpapuKu (PYHKIUH AJIs1 UCCIETOBAHMS MTPOLIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3a/1a4
U3 Jpyrux Y4eOHbIX IpPEeIMETOB W pealbHOM JKHU3HHU, BBIpaKaTb (OPMYJIaMU 3aBUCUMOCTH MEXKAY
BEJINYMHAMU;

Hayana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OTEPHPOBATH MOHATUSMH: apUPMeTHIecKas U T€OMETpHUECKasi Mporpeccusi, OECKOHEYHO
yOBIBaOIIasi reoMeTpHuecKasi Mporpeccus, JUHEHHBIH M SKCIOHEHIHAIbHBIA POCT, (GopMyna CIO0XKHBIX
IPOIICHTOB, UMEThH MPEICTABIICHHE O KOHCTAHTE,

UCIIOJIb30BaTh MPOTPECCHH VIS PELIEHUs pealbHbIX 3a7ay MPUKIATHOTO XapaKTepa;

CBOOOJHO ONEPUPOBATH MOHATHSIMH: MOCIEI0BATEIBHOCTh, CIIOCOOBI 3aaHMsI OCIEI0BATEIbHOCTEN,
MOHOTOHHBIE U OTPAaHUYEHHBIE IOCIIEAOBATEIILHOCTH, MMOHUMATh OCHOBBI 3apOXKJEHUS MaTeMaTU4ecKOro
aHaIM3a Kak aHajanu3a 0€CKOHEYHO MAaJIbIX;

CBOOOJTHO OIEPUPOBATH MOHATHUSMHU: HENpPEPBIBHBIE (YHKLMHU, TOYKU pa3pbiBa rpaduka (yHKIHH,
aCUMITOTHI rpaduka QyHKIMH;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: (YHKLUS, HENpepbiBHAas Ha OTpe3Ke, NPUMEHSTh CBOWCTBA
HETIPEPHIBHBIX (DYHKIIMIA IS peIIeHus 3a/1a4;

CBOOOJTHO OIIEPUPOBATH MOHATUAMU: TIEPBasi U BTOpPasi MPOU3BOJHBIE (DYHKIIMH, KacaTelbHas K rpaduky
byHKIINN,

BBIYUCIIATh MPOU3BOJHBIE CYMMBbI, MPOU3BEIEHUS, YaCTHOTO M KOMIO3MLUHU JBYX (GYHKIHH, 3HATH
MIPOM3BOIHBIC DJIEMEHTAPHBIX (YHKIINH;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIs peILICHUS 3a/1ay.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpAllUU HaJl MHOKECTBAMH;

UCTIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN amIapar i ONMMCAHHs PEabHBIX MPOIECCOB M SBIICHHH,
IPY PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX PEAMETOB;

CBOOOZHO ONEpUPOBATH MOHATUSMU: ONpEJeIIeHUue, TeopeMa, YpaBHEHHE-CIEICTBUE, CBONCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.



K xonmy oOyuenus B 11 kjacce oOydyaromuics MOTYYUT CICIYIOIINE MPEIMETHBIE PE3yIbTaThl IO
OTJIETBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anredpa v Hadyalla MaTeMaTHYeCKOTO aHaTN3ay:

Yucia 1 BBIYUCICHUSA:

CBOOOJHO OMEPUPOBATH MOHATUSMU: HATYPATHHOE H IIEJIOC YHCII0, MHOXKECTBA HATYPAIBHBIX H IICIIBIX
4yHCell, UCIOJIb30BaTh Mpu3Haku aeauMmoctd mHenbix yncen, HOJ u HOK HaTypanbHbIX yucen a1 peueHus
3a/1a4, IPUMEHSTh anroputM EBkiuna;

CBOOOHO ONEPUPOBATH MOHATHUEM OCTaTKa MO MOJIYJII0, 3alIUChIBAaTh HATYpaJbHbIEC YHCIIA B PA3TUUYHBIX
MO3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOZHO ONEpUPOBATh MOHSTUSAMU: KOMILJIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEIl,
NPEJCTaBISITh KOMIUIGKCHBIC YHCIIA B alNreOpanyecKkoil W TPUTOHOMETPUYECKOW ¢opMe, BBITIONHATH
apudmeTnyecKre ornepani ¢ HUMU U U300pakaTh Ha KOOPIMHATHON TIIOCKOCTH.

YpaBHeHUs1 M HEPaABEHCTBA!

CBOOOZHO OMNEpUPOBATh MOHATUSMU: HUPpPALMOHANBHBIC, I[IOKa3aTeJIbHble W JOorapupMHUUEcKHe
HEpaBEHCTBA, HAXOIUTh UX PEIICHUSI C TOMOIIbIO PABHOCHIIBHBIX TIEPEXO/IOB;

OCYIIECTBIISITH OTOOP KOPHEW MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJHO OIEPHPOBATH MOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSITH HEO0OXOIUMBIC
dbopMyIIbI sl pEIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATh TMOHATUSIMH: CHCTEMa M COBOKYIMHOCTh YpaBHEHHUW U HEPABEHCTB,
PaBHOCWJIbHBIE CHUCTEMbl M CHUCTEMBI-CIICICTBUSI, HAXOJWUTh PpELIEHUS CHCTEMbl M COBOKYIHOCTEH
palMOHATLHBIX, HPPANMOHAIBHBIX, TTOKA3aTEIBHBIX U JIOTApU(MUYICCKUX YPaBHCHUN U HEPABEHCTB;

pelaTh paloHagbHble, HPpallMOHANIbHBIE, TOKa3aTeIbHbIe, Jorapu(MUIecKrue U TPUTOHOMETPHUYECKHE
YpaBHEHUS U HEPABEHCTBA, COACPIKALINE MOIYIIH U MTApaMETPhI;

OPUMEHSTh TpaduyecKue METOAbl JUIsl pElleHUs YpaBHEHHIl M HEPaBEHCTB, a TaKXke 3axad ¢
napameTpamu;

MOJICJIMPOBaTh pEalbHbIE CUTyallud Ha S3bIKE alreOpbl, COCTABISATH BBIPAKEHUS, YpPaBHEHUS,
HEpaBEHCTBA W UX CHUCTEMBI M0 YCJIOBHMIO 3aJa4H, UCCIEAOBATh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
anmnapara anreOpbl, UHTEPIPETUPOBATH MOTYYECHHBIN pe3ynbTar.

DYyHKUUHA U TPaPUKH:

CTpOUTh TpadUKH KOMHO3UIHMH (YHKIMH C MOMOIIBIO 3JIEMEHTAPHOIO MCCIEIOBAaHUS U CBOWCTB
KOMITO3HIINH JIBYX (YHKIIHIA;

CTPOUTH TeOMETPUYECKHe 00pa3bl YpaBHEHHI U HEPABEHCTB HA KOOPIMHATHOM TIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TPAPUKH TPUTOHOMETPUIECKUX (PYHKITUH;

MPUMEHSTh QYHKIUHU AJIE MOJICTUPOBAHUS M UCCIIEIOBAaHUS pPeaTbHBIX MPOIIECCOB.

Hauyana maTemaTnueckoro anajamn3sa:

MCIOJIb30BaTh IPOU3BOIHYIO IS UCCIIeI0OBAaHUS (YHKIIMH HA MOHOTOHHOCTB U DKCTPEMYMBI;

HaXO0JIUTh HauOOJIbIlIee U HAUMEHbIIIee 3HAUCHUs (PYHKITUU HEMPEPHIBHON HA OTPE3KE;

HCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKIACHUS HAWIYYIIErO pelIeHUs B MPUKIATHBIX, B TOM YHUCIE
COIMAIbHO-OKOHOMUYECKUX, 3a7adax, JUisl OINPEACNICHUs] CKOPOCTH W YCKOPEHHUs MPOIecca, 3aJaHHOTO
dopmynoit unu rpadpukom;

CBOOOJIHO OIEpPUPOBATh TMOHATHUAMH: T[EpPBOOOpa3Has, OMPEAENEHHBI MHTETpall, HaXOIUTh
nepBooOpa3HbIe dJIEMEHTAPHBIX (PYHKIIMI U BEIYUCIATH HHTErpai o ¢popmyne Hetorona-JIeiOHua;

HAXOJIUTh IJIOMIAIU TUIOCKUX PUTYP U 0OBEMBI TEJ C TOMOIILI0 MHTETpaa;

MMETh MPEJICTaBIE€HWE O MaTeMaTUYeCKOM  MOJIETMPOBAaHMM Ha MPUMEpPE  COCTABJICHUS
nudepeHIabHBIX YPaBHEHUI,

peliaTh MpUKIaAHbIE 3a/1a4l, B TOM YHUCIE COLUATbHO-YKOHOMHUYECKOTO U (PU3UYECKOTO XapakTepa,
CpeICcTBaMU MaTEMATUYECKOTO aHaJIn3a.



2. Coaepxanmne 00y4eHust

10 knace

Yuciia ¥ BBIYHMCICHUSA

Panuonanenple  umcina. OOBIKHOBEHHBIE UM JECATUYHBIE JpOOM, MPOLEHTH, OECKOHEUHbIE
nepuoaudeckue apodu. Ilpumenenne apoOeit U IPOIEHTOB IS PEUICHUS MIPUKIAIHBIX 3a/1a4 U3 PAa3ITUIHBIX
oTpacJieil 3HaHUM U peaJbHON KU3HHU.

JeiicTBuTenpHble uncia. PannoHanbHbIE W MppalMOHAIbHBIE YHcha. ApudMeTHdecKkue onepanuu ¢
JeMCTBUTENIbHBIMU UM cIaMU. Moyib 1eHCTBUTENBHOTO YHCIIA U €ro cBoMcTBa. [ IpnbnmkEéHHbIE BEIUMCIICHUS,
IIpaBUJIa OKPYTJIEHUS, IPUKHIKA U OLIEHKA Pe3yJIbTaTa BIYMCICHUM.

Crenenp ¢ nenbiM nokasaresneM. bunom Herorona. Mcnonb3oBanue nonaxozsmeil Gpopmsl 3anucu
JEHCTBUTENBHBIX YMCEN JUUISl PELIEHMsI IPAKTUYECKUX 3a/1a4 U IIPEICTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HATYpaJIbHOM CTETICHH M €T0 CBOMCTBA.

CreneHb ¢ pallMOHATIBLHBIM [T0KA3aTEIEM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM [10KA3aTEIEM.

Jlorapugm uncna. CoiicTa jgorapudma. JlecaTHuHble U HaTypalbHbIE JIOrapU(MBbI.

CuHyC, KOCUHYC, TaHI'€HC, KOTAHI€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC M apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHusI 4 HepaBEeHCTBA

ToxnecTBa M TOXIECTBEHHBbIE NpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb ypaBHEHHUs. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHeHUs-clie[cTBUsS. HepaBeHCTBO, pellieHue HepaBeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LIEbIX U APOOHO-PALIMOHATIBHBIX YPABHEHUI U HEPaBEHCTB. MHOIO4JICHbI
OT OJHOM NEpEeMEHHOM. JleneHne MHOro4wjieHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOrowieHsl ¢
nensiMu ko3 duuuentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKANX CTEIIEHU U KOPHH.

HppauuonansHble ypaBHeHUs. OCHOBHBIE METOABI PELIECHUS UPPALIMOHAIBHBIX YPAaBHEHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IBI PEIICHUS JIOTapu(MUIECKUX YPABHEHHIA.

OcHoBHBIE TpUroHomerpudeckue (opmyisl. IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHHM.
Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

Pemenne cuctem NMHEHHBIX ypaBHEHUH. MaTpuiia CUCTEMBI JIMHEWHBIX ypaBHeHUH. OIpenenuTens
MaTpullbl 2X2, ero TeOMEeTPUYECKUH CMBICI U CBOMCTBAa, BBIYUCIEHHWE €ro 3HAu€HUs, IpPHUMEHEHUE
ONPEACIUTENS ISl PELIEHUS] CUCTEMbI JIMHEWHBIX YpaBHEHMH. PelmeHue NpukiIagHbIX 3a7ad ¢ MOMOLIBIO
CUCTEMBI JIMHENHBIX YpaBHEHUH. McciienoBanne NOCTPOCHHOW MOJIENH € IIOMOIIBIO MAaTPHUIL U OPEIETUTENEH.

[TocTpoeHne mMareMaTH4eCKUX MOJENIel pealbHOM CUTyalluu C MOMOIIBI0 YPaBHEHUI U HEPaBEHCTB.
[TpuMeHeHne ypaBHEHUH M HEPABEHCTB K PEIIEHUI0 MaTeMaTHYECKUX 3ajlay M 3a]1a4 U3 Pa3IM4HbIX o0sacTen
HAyKHU U PEAIbHON KU3HH.

DOyHKIUH U rPpauKu

@yHK1M, criocoOb! 3a1anus GpyHkunu. Bzanmuo oopatHeie pyHkiun. Komnosunus gynkumii. I'papuk
GyHKLIMU. DeMeHTapHble peoOpa3oBaHus rpapuKoB GyHKIMMA.

Ob6nacte ompeneneHuss W MHOXeCTBO 3HaueHW QynHkumu. Hymu Qynkumu. IIpomexyTku
3HaKonocTosHcTBa. UETHbIe U HeuéTHble pyHKUUU. [lepuoanueckue GyHkiuu. [IpoMexyTku MOHOTOHHOCTH
¢byHkuy. Makcumymbl U MHUHMMYMBI ¢QyHKIuM. Haubonbliee W HauMeHblee 3HaYeHUS (DYHKIMHU Ha
IIPOMEXKYTKE.

Jluneitnas, kBagpaTHUuHas U ApoOHO-TMHENHAs QYHKIIMH. DJIEMEHTapHOE UCCIIeI0BaHUE U TOCTPOCHHE
UX TpaHKOB.

CrenenHas (yHKIMS C HaTypaJIbHBIM W II€JBIM Moka3areneM. EE cBoiicTBa u rpadux. CBolicTBa H
rpaduk KOpHs N-0i cTeneHn Kak QYHKIIUK 0OpaTHOM CTENEHU C HATYpaJbHBIM OKa3aTeNeM.

[ToxazarenbHast U jJorapudmuueckas QyHKIMHM, UX cBoWcTBa U Trpaduku. Mcnonb3oBaHnue rpapukoB
(GyHKUUH 1715 pelieHus] ypaBHEHHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIPEIECICHUE TPUTOHOMETPUYECKUX (YHKUUNH YHUCIOBOIO
apryMeHTa.



OYHKIMOHANBHBIE 3aBHCUMOCTH B pealbHBIX Ipolleccax M SIBICHUAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTreMaTH4yecKoro aHajaimsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MOCIEA0BATEILHOCTEH. MeTol MaTeMaTuYeCKOW MHITYKIIHH.
MOHOTOHHBIE M OIPaHUYEHHBIE MOCIEA0BATEIBHOCTU. VICTOpHSI BOSHUKHOBEHHUSI MATEMAaTUYECKOrO0 aHaIu3a
KaK aHaJIn3a OECKOHEYHO MAJIbIX.

ApudmeTrnueckass U TeoMeTpuyeckash mporpeccuu. beckoHeyHO yObIBaroIias TIeoMeTpuuecKas
nporpeccusi. CymMma  OeCKOHEYHO YOBIBAWOIIEH TeOMETpUYEecKod mporpeccuu. JIMHEHHBIA U
SKCHOHEHUHMAIBbHBIA pocT. Ymucio e. dopmyiia CHOXKHBIX MPOLEHTOB. Mcronb3oBaHWE NPOrpeECcCUU IS
pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOI0 XapaKTepa.

HenpepsiBHBIC PyHKIIMU B UX cBOMCTBA. To4ukM pa3peiBa. AcuMnTOTH rpadukoB ¢GyHkmi. CBoMCTBa
(GyHKUIMH HEeTpephIBHBIX Ha OTpe3ke. MeTox MHTepBAIOB /IS pelieHusl HepaBeHCTB. [IpuMeHeHne cBOCTB
HENPEPBIBHBIX (PYHKIMN AJI pelIeHus 3a1au.

[lepBast u BTOpas mpousBogHble (yHKIHMH. OmnpeneneHne, reOMeTpUYecKHii U (QU3NYECKUNA CMBICT
MIPOU3BOHON. YpaBHEHHE KacaTelIbHON K rpaduKy (hyHKIIHH.

[TpousBonHble sneMeHTAapHBIX (QyHKIUH. [Ipom3BogHas CyMMBI, TpPOU3BEICHUS, YAaCTHOTO U
KOMIO3UINH (PYHKIIUH.

MHo:xecTBa U JIOTHKA

MHoxecTBO, onepaluy HajJ MHOKECTBAaMHU U UX cBOMcTBa. J{uarpammel Ditniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O aIlliapara Jyis ONUCaHUs pealbHbIX MPOLECCOB U SBJIECHUH, IPU PELICHUH 3a7a4
U3 IPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTH4YECKOro OOBEKTa, CIEACTBHE, JI0Ka3aTeIbCTBO,
PaBHOCUJIbHBIE YPAaBHEHHUS.

11 knace

Yucsia ¥ BbIYUCICHUSA

Harypasnbnbie u nensie yucna. [Ippumenenre npu3HakoB JEIMMOCTH LEIBIX YUCEN, HAnOOIbIINA 001U
nenutens (nanee — HOJI) n Haumensliee oduiee kpatHoe (nanee — HOK), ocTaTkoB 1o Mofyito, aaroputma
EBxummna juis pemenns 3a1a4d B LEIbIX YUCIIAX.

KommnekcHble uncia. Anaredpanueckasl U TpPUroOHOMeTprudeckas pOpMbI 3alTUCH KOMIUIEKCHOTO YHCIIa.
ApudmeTnueckre oOmnepanud C KOMIUIEKCHBIMM 4uciaMu. 300pakeHHe KOMIUIEKCHBIX YHCENT Ha
KoOpAuHaTHOM mockoctu. @opmyna Myaspa. KopHu N-oii creneHn u3 KoMIuiekcHoro yucia. Ilpumenenne
KOMIUIEKCHBIX YMCEJ [yl pelieHns (PU3MUECKUX U TE€OMETPUUECKUX 3ajau.

YpaBHeHHus! M HEpABEHCTBA

CucreMa U COBOKYITHOCTh ypaBHEHUI U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-CIIEACTBUS.
PaBHOCWIIbHBIE HEPABEHCTBA.

OT60p KOpHEHl TPUTOHOMETPUUYECKHUX YPABHEHHUH C MOMOILBIO TPUTOHOMETPUYECKON OKPYKHOCTH.
PelieHre TPUroHOMETPUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHHUs TOKA3aTENbHBIX U JIOrapu(PMUIECKIUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/Bl PEIIEHHUS CHCTEM M COBOKYIHOCTEH palMOHAIbHBIX, HpPalMOHAIbHBIX,
HOKa3aTeIbHbIX U JIOTapu(pPMUUECKUX YPaBHEHHH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

IIpuMeHeHHe ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a7ad MU 3a4ad U3
Pa3IUYHBIX 00JIaCTe HayKU U peasIbHOM JKU3HU, MHTEPIIPETALMS TOTYY€HHBIX PE3yIbTaTOB.

DOyHKUUH U rPpaduKu

['paduk xommnosunuu ¢pyHkuuil. ['eomerprueckre o0pa3bl ypaBHEHHIM U HEPABEHCTB Ha KOOPAUHATHON
IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TPaQUKH.

['paduueckue MeTonbl pelleHusl ypaBHEHU U HEepaBeHCTB. [ 'paduyeckre MeTobl pemeHus 3aad ¢
napamMeTpaMH.

Hcnonb3oBanue rpapukoB (GYHKUMHA JUIs HCCIEIOBaHUS IPOLIECCOB M 3aBUCHUMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB U peaabHON KU3HU.

Hayana maTreMaTH4eCKOro aHaJIu3a



[TpumeneHnne Mpor3BOAHON K HCCIICIOBAHUIO (DYHKIIMIT HA MOHOTOHHOCTH M OKCTpeMyMbl. Haxoxaenue
HanOOJIBIIET0 M HAMMEHBIIIETO 3HAYCHUN HeTPEPhIBHON (PYHKITNHM HA OTpPE3Ke.

IIpuMeHeHre TPOU3BOAHOW IUIsl HAXOXKICHHS HAWIy4dlIero PEIICHHs B MPUKIAIHBIX 3aaadax, Juis
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3aaHHOr0 (HopMyIol Win TpapuKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpasHbie 3JeMEHTApHBIX (YHKIIHI.
[IpaBuna Hax0XIEHUS IEPBOOOPA3HBIX.

Wuterpan. ['eomerpuueckuii cMbici HHTErpaia. Beruncnenue onpenaenéHHOro nuTerpaia mno gopmyse
Hrororona-JleliOnumna.

[IpumeHneHue uHTErpaa A HaX0KIASHUS IUTOMaAeH MI0CKUX GUTyp U 00bEMOB T€OMETPUUYECKUX TEl.

[Tpumeps! pemenuii auddepeHnnanbHpIX ypaBHeHUH. MaremaTudeckoe MOJSIMPOBAaHUE pealbHBIX
MPOLIECCOB ¢ MOMOMUIBIO AU PepeHIInaATbHBIX YPABHEHHH.



3. TeMmaTu4eckoe NJIaHHpPOBaHUe

10 knace
KoumnuecTBo yacos HP2O DJIeKTPOHHbBIE
Ne HaunmenoBaHmue pa3jesioB u K n (uu¢posbie)
n/n TeM NPOorpaMMbl Bcero OHTpﬁo‘m’H“e pakrgqecma o0pa3oBaTe/bHbIE
adoThI a0oThI
pabo ¢ pabo pecypcsbl
MHO0keCTBO JeHUCTBUTEILHBIX Pa3BuTne maTeMaTnuecKkor HaAyKu Ha
yricell. MHOTOYJICHBI. Tepputopuu YensOunckoit obnactu
1 PanvonaneHbIE ypaBHEHMS U 24 1 Pemenne 3amau ¢ mpaktuyeckum bubmmorexa [IOK
HepaBeHCTBa. CHCTEMBI COJIep’)KaHuEM O TMPUPOJE POIHOTO
JINHEMHBIX YPaBHEHUHN Kpas
Pemenue 3aiay Ha cocTaBiieHuE
OyHKIUYN U TpapuKH.
rpauKoB, UCTIONIB3YS JAHHbBIE
2 CrenenHast GyHKIHS C LETBIM 12 1 1 " bu6nmorexa LIOK
pBIHKa Tpyaa o YenssOuHCKoi
[I0Ka3aTeieM
obrnactu
Apudmernueckuit KopeHs N-
3 O CTEIICHH. 15 1 bubmuorexa [JOK
WppatmonansHble ypaBHEHUs
[Toka3zaTenbHast KM U €e
[TokazarenbHast QyHKIHS. (ymxn
4 10 1 NpUMEHEHHEe B KU3HU, Hayke u bubmmuoreka [JOK
[Toka3zaTenbHble ypaBHEHUS
TEXHHKE.
Jlorapudmuueckas GyHKIUS. Pemenue 3a1a4 ¢ mpakTHYECKUM
5 Jlorapudmuueckue 18 1 1 coJiepkaHueM B obnactu 6uonoruu,  bubaunorexa [IOK
ypaBHEHUS MEIUIINHBI, HAYKH U TEXHUKE
Hcnons30BaHWe TPUTOHOMETPUU B
Tpuronomerpudeckue reoqie3un YensiOuHCKoi o0macTu.
6 p P 22 1 1 A bubmuoreka [{OK
BBIPOKCHUS M YPABHEHHS B kakux nmpodeccusix ucnoiab3yroTcs
TPUTOHOMETpUYECKHE (HOPMYIIBI
Pemenne  3amay  NOpPUKIAAHOTO
IlocnenoBarenbHOCTH U
7 10 1 XapakTepa Mo TekcTtam o poaHoM bubmmoreka [JOK
MIPOrpeccuu
Kpae.
HenpepbiBHbie (yHKIH IlepyoguuHOCT, B NPOTEKAHHUH
8 pep i ' 20 1 1 nporieccoB  mpupoasl  KOxknoro buOmmoreka [IOK

[IpousBogHas

VYpaina.




KoanuecTBo 4acoB HP2O JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U (undposbie)
n/n TeM NPOrpamMMbl Bcero Kontpoabubie | Ilpakruieckn o0pa3oBaTe/bHbIE
padoThI e padoThI pecype
9 [ToBTOpeHme, 06001IEHNE, 5 5
cucTeMaTHh3alys 3HaHUi
OBHIIEE KOJIMYECTBO YACOB I10 136 10 4
[NPOT'PAMME
11 kJ1acc
KoanuectBo yacos HPJ2O JJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U (uudposBbie)
n/n TeM IPOrpaMMBbl Bcero Kontpoabneie  Ipaxruveckue oOpa3oBaTeJibHbIE
padoThI padoThI pecypebi
1 Hccnenoanue (byHKLII/IfI c ) 1 1 Passurtue MaTeMaTI/I‘leCKOE/'I HaykMHA [ o oo TIOK
ITOMOIIBIO TPOU3BOJIHON Tepputopuu YensOuHckoi obnactu
Pemenne  mpakthueckux — 3ajad,
2 [lepBooOpa3Has u uHTErpa 12 1 CBA3aHHBIX ¢  ObiToM  Jrozedt  bubmmoreka [JOK
YensiOuHckoit o01actu
I'padpuku Hcnonp30BaHne TPUTOHOMETPUH B
TPUTOHOMETPUYECKHUX reoqe3un YenssouHckoi odnactu
3 GyHKIHH. 14 1 1 bubmuoteka [IOK
Tpuronomerpuueckue
HEPAaBEHCTBA
HppanmonaneHele, [oxa3zaTenbHast QyHKIMS U ee
4 MoKa3aTeabHbIEe U 24 1 1 MIPUMEHEHUE B KU3HU, HAYKE U Bubnmorexa [IOK
JorapupMUUEcKue TEXHHUKE
HEpaBEHCTBA
Pemrenne 3amau ¢ npakTU4eCKUM
5) KomiiekcHele yncna 10 1 1 coJiepkaHueM B obnactu 6uonoruu,  bubamnorexa [IOK
MEIULMHBI, HAYKH U TEXHUKE
6 HatypanbHble u Liensle uucia 10 1 Pelienne 331124 ¢ HCIOTL30BAHHEM bu6muotexa [JOK

YHUCJIOBBIX XaPAKTEPUCTUK




KoanuecTBo 4acoB HP2O DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U K 0 (undposbie)
n/n TeM MPOrpaMMbl Bcero OHTpﬁom’H“e paKT 6nqec1me o0pa3oBaTejbHbIE
padoThI padoThI pecypesI
CucreMbl paroHaIbHbBIX, Pemenus mpakTuyeckux 3anad,
7 UppaIMOHATEHBIX 12 1 CBSA3AHHEIX C PBIHKOM Tpy/a Bubmorexa LIOK
MOKAa3aTeIbHBIX U YensOuHCKOM 00acTu
JOTapu(PMHUUECKUX YPaBHECHHUN
8 3ajauu ¢ napameTpamMmu 16 1 bubnnoreka [JOK
9 Hostopenue, 0606meHI:Ie’ 16 2 bu6nmorexa LIOK
cHCTEeMaTH3aIlHs 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 136 10 4

[NTPOI'PAMME




Moayab padoydeii mporpaMMbl BOCITUTAHUS «YPOUYHAS AeSITEJIbHOCTb)»

Ne/m HasBanue TemMbl Peanuszanus MoayJid BOCIIUTATEIbHOM IPOrPaMMbl Hara
(pa3nesna) «IkoabHBIH YPOK»
MeponpusiTust | Bua gesiteJibHOCTH
10 kaace
Crenens ¢ Jlenb Typuszma Urpa «Iloctpoenue 27-31
1. JeHCTBUTENBHBIM MapIIpyTa» CeHTSIOps
110Ka3aTesleM
MHororpaHHUKH BcemupHslii 1eHb TEaTpa Coobmenne ooyuaromuxcst | 27-31
5 B BU/JIE T€ATPAJILHOTO Mapra
MpPEJICTaBJICHUS] T10 TeMe
«MHOrorpaHHUKN
Tpuronomerpuueckue | JleHb KOCMOHABTHKHU Coobmenue odoyqaromuxcs | 10-14
(bopmyIbl «CBs13b MaTeMaTHKU C anpest
3. KOCMOHABTHKO.
WNupopmannonHas
MUHYTKA.
11 kaacc
[ToBTOpEHME. JleHb 3HaHMM Bukropuna 1-8
Tema: «3aHUMaTeabHas CEHTsI0ps
1. [IpeobpazoBanue MaTeMaTHKa
JorapuMUIecKux
BBIPAYKCHMUIA.
KomOunaropuka Jenn Poccuiickoit Hayku, Pa3zpaboTka 6-10
5 300-¢ co BpemeHH MH(POPMAIIMOHHBIX beBpans
' ocHoBaHus Poccuiickoit m1akaToB «Benukune
AKaJeMHH HayK MaremaTuku Poccuny
Hrorosoe Henb [ToGenbl coBeTckoro Ypok: «Maremarvka Ha 3-7 mas
IIOBTOPEHME Kypca HapoJa B Benukon 3amute OteyecTBay
anreOpbl M Haval OTtedecTBEHHOI BOWHE
3 MaTeMaTU4eCcKoro 1941-1945r.1.
aHanu3a
Tema: PanimonanbsHbIe
yYpaBHEHUS U
HEpaBEHCTBA.
Peanusanust npopMUHUMYMA B YPOYHOH AeATEILHOCTH
Ne /i \ HasBanmue pasneia \ Coaepxanue
10 kacc
1. ITapajstebHOCTh NPSIMBIX M INIOCKOCTEN CBapmuk
2. Jlorapudmuueckasi pyHKIUS WHxenep
11 kaace
3. Tpuronomerpuueckrue GyHKIUU CelicMouior
4, Humuuap. Konyc. Hlap. [IpoexTupoBImMK




