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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma 1o npeaMery «AiredOpa v Hayajia MaTeMaTH4YeCKOIO
aHanu3ay» (yriyOJI€HHBINH YPOBEHb) HAa YPOBHE cpeaHero obmero oopasoanus (10-
11 xmacc) paspaborana Ha ocHOBe DPI'OC cpemnero oOmiero oOpa3oBaHUsS U
HampaBieHa Ha peanmmzaimuio YMK A, Mepsnsik ««Anrebpa u Hayana
MaTeMaTUYeCKOoro aHainusa»y». [Ilporpamma coctaBieHa Ha OCHOBE TPEOOBaHHM K
pe3ynbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTesIbHON MPOrpaMMbl CPETHErO 00IIEro
oOpazoBanus, mnpexacraBieHHbix B ®I'OC COO, a takxke paboueld MporpamMmsl
Bocriutanusis MBOY COILI Ne43.

VY4eOHo-MeToIuYecKoe 00ecreyeHre Kypca BKIIOYaeT B ceOs Cleayrolne
Y4EOHUKH U TOCOOUS:

MaremaTtuka. «Anredpa W Hadajga MaremMaTHyeckoro aHaimmza» 10 kiacc.
VYuebnuk. YriuyoOsneHHsll ypoBeHb - Mepaisik, [lonskoB, HomupoBckuii.:Bentana
I'pad, 2023

MaremaTtuka. «Anredpa W Havajga MaremMaThyeckoro aHaimmza» 11 kiacc.
YueOnuk. YriyOoneHHblil ypoBeHb - Mepaisik, [lomskoB, HomupoBckuii.:Bentana
I'pad, 2023

Hean:

 (hhoopMUpOBAHUE TPEJICTABICHUN O MaTeMaTHKE KaK YHUBEPCAIBHOM SI3BIKE
HayKH,

CpPEICTBE MOJCTUPOBAHUS SIBICHUM M TPOIIECCOB, 00 HIESIX M MeToAax
MaTEMAaTHUKH;

* pa3BUTHE JIOTHICCKOT'O MBIIIJICHHUS, IPOCTPAHCTBEHHOTO BOOOPaKECHHS,

AITOPUTMUYECKON KYJbTYpPbl, KPUTHUYHOCTH MBIIUICHHUS Ha YpOBHE,
HEOOXOIUMOM JUTS

oOy4yeHHsT B BBICIIEH IIKOJE IO COOTBETCTBYIOIIEH CIEIHAIBHOCTH, B
Oymymei

poheCCHOHAIILHON JEATCIIBHOCTH,

* OBJIaJICHHE MAaTEMAaTUUYE€CKUMH 3HAHUSIMU U YMEHUSIMU, HEOOXOMMBIMU B

MOBCEHEBHOM KHW3HU, JJIs1 HW3YyUYEHUS IIKOJBHBIX €CTECTBEHHOHAYYHBIX
JUCIIMILIMH Ha

yIIyOJIeHHOM YpOBHE, HJsi TOJydeHUsi 00pa3oBaHusi B 00JIacTsAX, HE
TpeOyIOMMX YrIyOJIeHHOM

MaTEMaTHYECKOM MOATOTOBKH;

* BOCIIUTAHUE CPEICTBAMU MATEMATUKH KYJIbTYPbI JUYHOCTH: OTHOLICHUS K

MaTeMaThKe KaK 4YacTH OOIIeYeIOBEUeCKOM KYyJIbTYPhl: 3HAKOMCTBO C
HCTOPUEN Pa3BUTHUSA

MaTEMAaTHUKH, YBOJIIOIMEH MaTeMaTUYECKUX HACH, IMMOHMMaHHUSI 3HAYUMOCTH
MaTEMaTHKH JJI



OOIIECTBEHHOTO TIporpecca.

3agauu:

* cUCTeMaTH3allus CBEJACHUN O YKClIaX; M3y4eHUE HOBBIX BHUOB YMCIOBBIX

BbIpaXEHU U (OPMYJ; COBEPUICHCTBOBAHUE MPAKTUYECKUX HABBIKOB H
BBIUMCIUTEIBHON

KYJBTYpBI, pACIIUPEHUE M COBEPIICHCTBOBAHUE aJIreOpanuecKoro ammapara,
c(hOpMHUPOBAHHOTO

B OCHOBHOM IIIKOJIE, U €ro INMPUMEHEHUE K PEIICHHUI0O MaTeMaTHYCCKUX H
HEMAaTEMaTHIECKUX

3aj1a4;

* pacIIMpeHre U CUCTEMAaTHU3allus OOIIMX CBEICHUH O (DYHKITUSAX, ITOTTOJTHEHNE

KJIacca U3y4aeMbIX (DYHKIIUH, WILTFOCTPAIUs ITUPOTH MPUMEHESHUS (PYHKIIUMA
JUIST OIUCAHUS U

W3YUYEHHUS peATbHBIX 3aBUCUMOCTE;

* U3Yy4YCHHUE CBOMCTB MPOCTPAHCTBEHHBIX Tei, (OPMUPOBAHUE YMEHUS
MIPUMECHSITh

MOJTyYEHHBIC 3HAHUS JIJIs1 PEIICHUS MPAaKTUISCKHUX 3a/1a4;

* COBEPIICHCTBOBAaHUE WHTEIUICKTYAJIbHBIX M PEUEBBIX YMEHHUH IyTeM
oOoramieHus

MaTeMaTHYECKOTO SI3bIKa, Pa3BUTHSI JIOTHICCKOTO MBIIIIJICHHUS,

* 3HAKOMCTBO C OCHOBHBIMH HJESIMHA U METOJaMH MaTEMaTHUECKOI'O aHaJIN3a.

Ha usyuenue yuebnozo kypca «Anecebpa u Hauana mamemamuieckozo
ananuzay omeooumcs 272 yaca: 6 10 knacce — 136 uacos (4 uaca 6 neoenr), 6 11
knacce — 136 uacos (4 waca 6 Heoeno).

IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA MU HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULUHK 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUMUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (PYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUHA, HPOLEAYp
rpaXaaHckoro  obOmiectBa  (BBIOOpPBI,  OMPOCHI W JPYroe), yMEHHe
B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSAMU U Ha3HAUCHUEM;



2) NIaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUICKON TPakITaHCKOW WIACHTUYHOCTH, YBOKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOM MaTEMaTUYECKOM LIKOJbI,
UCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

OCO3HAHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O0 CO3HAHMSI, STUYECKOTO IMOBEJACHUS, CBA3AHHOTO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B TIOCTPOCHHUE YCTOMUMBOTO OYIYIIETO;

4) 3CTEeTU4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCy>KIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIleKTaM pa3JIMuHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYIOJIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHANBLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHM4eCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TTOHUMAHHUE BJIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
CpeIlbl, OCO3HAHHE TJIOOATILHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OpUCHTAIIHS
Ha TIPUMCHEHHE MaTEeMAaTHUYEeCKUX 3HAHWUW IS pelieHusl 3agad B 00JlacTu
OKpY’)Karoliel cpenbl, IJIAHUPOBAHUE TIOCTYNIKOB U OIICHKH HMX BO3MOXXHBIX
MOCIICICTBUU [T OKPYIKAIOILIEN CPEBI;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOLIECTBEHHOM MPAKTUKHU, TOHUMAaHUE MaTEeMAaTUYECKON



HAyKHU KaK cepbl 4eTOBEYECKOMN IeITEIHOCTH, dTAMOB €€ Pa3BUTHS M 3HAUUMOCTHU
JUIS. Pa3BUTHUSL IMBWIA3ALMU, OBJIAJCHUE SI3bIKOM MAaTEMATUKU U MATEMATHYECKOU
KYJIbTYPOU KaK CPEJACTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIIATH MTPOEKTHYIO
Y UCCIIEA0BATENIbCKYIO AEATENbHOCTh UHAUBUAYAIBHO U B IPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeficTBus:

BBISIBISIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKHM MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIQy MOHATUSAMH, (HOPMYIUPOBAThH
OIIpe/IeNICHUs TOHATHH, YCTaHABIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALINY,
OCHOBAHMSI 17151 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUU ITPOBOJMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  NOPeoOpa3OBBIBaTh  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIAITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUUS
B (hakTax, JAHHBIX, HAOIIONEHUSAX M YTBEPXKIEHUSX, MpEAsaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTEH CAMOCTOSITENBHO JT0KA3aTENbCTBA MATEMATUUECKUX YTBEPKACHUIM
(mpsiMble ¥ OT MPOTHUBHOTI0), BBICTpanBaTh apryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelleHuss y4eOHOW 3ajaud  (CpaBHHUBAThb HECKOJIBKO
BapHaHTOB PELIEHUS, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KDUTEPUEB).

Bba3oBble uccienoBarebcKme 1eiicTBUS:

UCII0JIb30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,  (PUKCHUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apryMEHTHUPOBATH
CBOIO MTO3ULIUIO, MHEHHE;

IMPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBaHHE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MAaTeMaTH4eCKOro 00beKTa, IBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO (POpPMYIHpPOBaTH OOOOIIEHHUS W BBIBOJBI MO pE3yJibTaTaM
OpOBEAEHHOTO  HAONIONCHHUSA,  HWCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTH
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILEHNUH;

IIPOTHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IIPOLECCa, a TaKKE BBIIBUTATh
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:



BBISIBJIATH JeUIUTHl HHPOPMAIMH, JAHHBIX, HEOOXOAUMBIX JUIs OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATIU3UPOBATH,
CHCTEMaTH3HPOBATh U HHTEPIPETHUPOBATH HHPOPMALIUIO pa3IHMYHBIX BUIOB U (HhOpM
NpEeCTaBICHUS;

CTPYKTYpUpPOBaTh WHGOPMAIMIO, MPEICTaBIATh €€ B Pa3IUYHbIX (Popmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLICHUBATh Ha/I&KHOCTD uHpopMaLun o CaMOCTOSITEJILHO
c(OpMyYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKAaTHBHbIC YHHBEpPCaAJIbHbIC Y4eOHbIE A1eHCTBUS

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
LEIIMU OOUIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHPOBATH IOJYyYECHHBIN PE3yJIbTaT;

B X0/ 00CYXXJIeHUs 3aJaBaTb BOIPOCHI IO CYLIECTBY 00CYX/1aeMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pEelIeHNsl, COIMOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, DKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3eHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsitTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE HeiiCTBHS

Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/aul, BIOUPATh CIIOCOO pelieHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA HHTEJIEKT:

BJIaJICTh ~ HaBBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAACTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca W pPe3ysibTara PEIICHHS
MaTeMaTHYECKOM 3aJ1auM;

MPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEIICHUH 331a4H,
BHOCHUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBUSAM, OOBICHITH MPUUUHBI
JTOCTIDKCHUSI WU HEIOCTHKEHUST PE3YJIbTATOB JICSITEIIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMATh W HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHIHOW M WHIWBUIYaIbHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NTPUHUMATh II€Ib COBMECTHOU
NEeATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIBI pabOT, IOTOBAapUBATHCS, 00CYKAaTh MPOLIECC U pe3yIbTaT padoThl, 00001IATh
MHEHUS HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B IPyNMoBbIX GopMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U UHBIC), BBITIOJHATH CBOIO YacTh PA0OTHI U KOOPIHHUPOBATH
CBOM JICUCTBHS C IPYTMMH YICHAMH KOMaH/Ibl, OIICHNBATh KA4E€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TO KpUTEPHUSIM, COHOPMYIHUPOBAHHBIM  y4aCTHUKAMU
B3aMMOJICHCTBHUS.

HPEIMETHBIE PE3YJIbTATDBI

K koniy obOyuenuss B 10 kjacce 0OyyarOUIMIiCSd MOJYYUT CIICAYIOIIHNE
IPEIMETHBIE PE3YJIbTATHl MO OTAEJIbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIU3a»:

Yucia ¥ BbIYHCICHHSA:

cBOOOIHO OIEpPUPOBaTh MOHATUSMHU: palMOHAIbHOE YHCIO0, OECKOHEYHas
nepuoauyeckas JIpoOb, TMPOLEHThI, HPPALMOHATIBLHOE YHCIO, MHOXECTBA
PalMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl JJIsl pPEIIEeHUs MPUKIAJHBIX 3a1ad u3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU;

NPUMEHSATH NPUONMKEHHBIE BBIUMCIICHUS, TPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY p€3yJbTaTa BEIYUCICHUM;

CBOOOJHO OMNEPHUPOBATH MOHSTHEM: CTENEHb C LEJbIM I[OKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTENBbHBIX YUCEI JIJIsl PeICHUS
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOpPEHb HaTypaibHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHb C PAllMOHAILHBIM ITOKa3aTelIeM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHUYHBIE U
HaTypaJbHBIC JIOTApU(MBIL;

CBOOOJIHO OTEPUPOBATH MOHATUSIMU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCJIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHHYC M APKTAHTE€HC YMCIOBOTO
apryMeHTa.



YpaBHeHHS U HEpaBeHCTBA:

cBOOOIHO ONEPUPOBATh MOHATHUAMHU: TOXJECTBO, YpPaBHEHHE, HEPABEHCTBO,
paBHOCUJIbHBIC YPABHEHUS U YPaBHEHU-CIICACTBHS, pABHOCUIILHBIC HEPABEHCTBA,

OPUMEHATh pPAa3JIM4YHble METOJbl pEIICHUs pPAlMOHAIBHBIX U JpOOHO-
palMOHAJIbHBIX YpPaBHEHUH, NPUMEHATh METOJl HHTEPBAJIOB JJI1 pEIICHUs
HEPABEHCTB;

CBOOOIHO OMNEPUPOBATh MOHSATHSIMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOYJIEH C LENbIMU KO3 PUIIEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHATD JIEJICHUE
MHOro4YJ€Ha Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u Teopemy Buera nns
pelIeHus 3a1ay;

CcBOOOMIHO OMNEpUPOBAaTh TOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MAaTpUla, OMNPENECIUTENIb MAaTpULbl 2 X 2 W €ro TreOMETPUUYECKUUA CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONpeAenuTess 2 X 2 JJisl BBIYMCICHUS €r0 3HaueHMs,
OPUMEHATh ONPEACNTUTENN MJI1 PELIEHUs CHUCTEMbl JIMHEWHBIX YypaBHEHUH,
MOJICJTMPOBATh PEANbHBIE CUTYAIMH C TIOMOIIBIO CUCTEMBI JTMHEHHBIX ypaBHEHUH,
UCCIIEIOBaTh TMOCTPOCHHBIE MOJENTH C TOMOIIBI0 MATpPUI] U OIMpPEACITUTENEH,
UHTEPIIPETUPOBATH MOTYICHHBIN Pe3yNbTaT;

UCIIOJIb30BaTh CBOWCTBA JIEHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHus
BBIPAKCHU,

BBITIOJHATH MpeoOpa30BaHMs YHUCIOBBIX BRIPAKEHUH, COJEPIKAIINX CTETICHU C
parroHaIbHBIM TTOKa3aTeNeM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUH;

cBOOO/IHO ONEpUPOBATh MOHATUSMU: HppalOHAIbHbIC, MOKa3aTelIbHbIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PEIICHHS C TTOMOIIBIO PAaBHOCHIIBHBIX
MIEPEXO0JI0B MM OCYIIECTBIISISI MPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKrEe (GOpMYJIIbl JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOMIHO OMEpHUPOBATh TMOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
NPUMEHATH  HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX YPaBHEHU;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIpQXXEHUS, YpaBHEHUS, HEPABEHCTBA IO YCJIOBUIO 3aJauyd, HCCIEI0BAThH
MIOCTPOCHHBIE MOJICITU C MCIIOJIb30BAHUEM amapara aireOphi.

DyHKIUHN U TPAPUKU:

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a1aHusl QyHKUUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMOo3uius ¢GyHKuuH, rpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBanus rpaduKoB QyHKIINIA;



CcBOOOIHO OIEpPHPOBATh MOHATUSAMHU: 00JACTh OMPEAEICHUS U MHOKECTBO
3HaYeHUH QPYHKINU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOZIHO OMEpUPOBATh TMOHATHSAMH: UETHBIE M HEUYETHBIE (DYHKIUH,
nepuoandeckre (QYHKIIUH, MPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBbI U
MUHUMYMBI (DyHKIIMM, HauOoJblllee W HAWMCHbIIEE 3HAUYeHWE (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENCHHAs] (PYHKIHMS C HAaTypaldbHBIM U
IEJBIM TTOKa3arejaeM, rpa@uK CTENEeHHOW (QYHKIMH C HATYpPaJIbHBIM U IEIBIM
nokazarenemM, rpauk KOpHs N-0l CTeeHM KaK (PYHKIMH OOpaTHOW CTEIEeHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepPUPOBATh TIOHATUSAMU: JHHEHHAs, KBaJpaTHYHas U APOOHO-JTHHEWHas
(GYyHKIUH, BBITIONHATH dJIEMEHTAPHOE HCCIEA0BAHNE U TIOCTPOSHUE UX TPAPUKOB;

cBOOOIHO ONEpUPOBATh MOHATUSMM: IOKazaTeiabHas U JorapupmMuyeckas
GbyHKIMHU, UX CBOMCTBA U TpaduKH, HUCIOIH30BATh MX TpaQUKUA JJIS PEIICHUS
YPaBHEHMU;

CBOOOJIHO OMEpUPOBATH TOHATUSAMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
oTpe/ieNieHNe TPUTOHOMETPHUUECKUX (DYHKIUI YUCIOBOTO apTyMEHTa,;

UCIONIB30BaTh rpauku (yHKUUH JUId  HCCIEAOBAaHUS IPOLIECCOB U
3aBHCUMOCTEH NpU peuieHuH 3a7ad U3 JPYTux y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MmaTeMaTH4eCcKOro aHAJIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi rTeOMETpUIECKasi IPOrpecCHsi, TUHEHHBIN U
HKCIOHEHLIUAJIBHBIN POCT, (POpMYJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAHTE;

UCTIONb30BaTh MPOTPECCUU ISl PEIICHUs pealbHBIX 3a/ad MPUKIATHOTO
XapaKkTepa;

cBOOO/IHO OTIEPUPOBATH MOHATUSMU: NOCIEOBATEILHOCTD, CIOCOOBI 3a/1aHuUs
MOCIIEIOBATEIPHOCTEH, MOHOTOHHBIE M OTPAHWYEHHBIC ITOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJACHHUS MAaTeMaTHYeCKOro aHajim3a Kak aHajau3a
OCCKOHEYHO MAJIbIX;

CBOOOTHO ONIEPUPOBATH OHATUSIMU: HEMPEPHIBHBIE (PYHKITUU, TOYKU Pa3pbiBa
rpaduka GyHKIIMHA, aCUMIITOTHI Tpaduka QyHKITNH;

CcBOOOMHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpEephIBHAS Ha OTpPE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH 7S pEIIeHMsI 3a/1a4;

cBOOOJHO OIEpPUpPOBaTh TMOHATUSIMU: TIepBas W BTOpas MPOU3BOIHBIC
byHKIMM, KacatenbHas K TpaduKy QyHKIIHIH;

BBIUUCIISATH MPOU3BOJHBIE CyMMBI, IPOU3BEACHUS, YaCTHOTO U KOMIIO3ULIUU
IBYX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKIIHIA;



UCIIOJIb30BaTh T€OMETPUYECKH U (PU3UYECKHI CMBICT MPOU3BOIHON IJis
peleHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, ONEpaluy  Hajl
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allaparT Juisl OMMCAHUs PEaJIbHBIX
MIPOILIECCOB U SBJICHUH, IIPH PEIICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOO/IHO OIEpPUPOBaTh IMOHATUSMU: OIPENEICHUE, TEOpEMa, ypaBHEHME-
CJIEJICTBUE, CBOMCTBO MaTeMaTU4YECKOTO 00BEKTA, JOKA3ATEIbCTBO, PABHOCUIIbHBIE
YPAaBHEHUS U HEPABEHCTBA.

K koniy obOyuenust B 11 kjacce 0OydyarOIIMICAd MOJYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3yJIbTaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4e€OHOTrO
Kypca «Anredpa ¥ Hayajia MaTeMaTHUYECKOIO aHAJIU3a»:

Yuciia ¥ BbIYHCICHHSA:

CBOOOJIHO ONIEPUPOBATH MOHATUSIMH: HATYPAJIBHOE U 1EJI0€ YKCII0, MHOKECTBA
HAaTypPaJIbHBIX U IENBIX YHUCEI, UCIIOIb30BATh MPU3HAKHU JEIUMOCTH LIEJIBIX YUCET,
HOJl m HOK nHarypanbHBIX 4yucen g pelmieHus 3aAad, NMPUMEHSTb alrOpUTM
EBxnuna;

cBOOOIHO ONEpUpoBaTh MOHATHEM OCTaTKa [0 MOMAYJNIO, 3alUChIBAThH
HaTypaJIbHBIE YHCIIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHbIE UYHCIa B alreOpandyeckol u
TPUTOHOMETPUUYECKOM (hopMe, BBIMOJIHATH apu(pMETHUECKHE ONepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATUSIMHU: HUPPALMOHAJIBHBIE, MMOKa3aTeJbHbIE U
jJorapu(pMHUUECKUe HEpPaBEHCTBA, HAXOAUTb UX PEUIEHUS C  IOMOILBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYUIECTBJISATH OTOOpP KOpPHEM TpU PpEIIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBaTh MOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMble (GOpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIBHBIX, MIOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;



pemarhb palMOHAJIbHEBIE, UppaLOHaIbHbBIE, NIOKa3aTelIbHbIE,
jJorapuMuyueckue ¥ TPUTOHOMETPUUECKHE YpaBHEHUS U  HEPABEHCTBA,
coJiepKalle MOAYJIU U MapaMeTphl;

IPUMEHATH TpauuecKue METOIbI JUIsl PELLICHUS] YPAaBHEHUM U HEPABEHCTB, a
TAKK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKECHHSI, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBUIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreopsl,
MHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpaUKUd KOMIO3UIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTAPHOIO
MCCJIEIOBAHMS M CBOMCTB KOMIO3UIMU JABYX (DYHKIIHIA;

CTPOUTH T€OMETpUYECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAMHATHON
IJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
byHKIM;

OPUMEHATh (YHKUMW JJI1 MOJETUPOBAHUS M UCCIEIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIu3a:

UCIT0JIB30BaTh MPOU3BOJHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HaMMEHbIIee 3HaUeHUsI (PYHKIIMHM HENPEPHIBHON Ha
OTpE3KE;

UCITOJIB30BaTh IPOU3BOJHYIO JUIS HAXOXKJICHHS HAWIy4ylIero peuieHus B
MPUKJIAJAHBIX, B TOM YUCJE COLMATbHO-3KOHOMUYECKHUX, 3a/1a4ax, JUIsl ONpeieIeHus
CKOPOCTHU M YCKOPEHHUS MpoIiecca, 3aJaHHOT0 GopMyIIoi WK rpadukoM;

cBOOOJIHO ONEpUpOBaTh MOHATUSMHU: IEPBOOOpa3Has, OIpeneaEHHbIN
UHTETpaJl, HAaXOJWUTh MEPBOOOpa3HBIC AIIEMEHTApHbIX (YHKUMHA M BBIYHUCIATH
uHTerpai no gopmyne Hetotona-Jlelonuna;

HAXOJUTh TJIOLIAIAHN MIIOCKUX (DUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

UMETh MpPEACTaBICHUE O MaTEMaTHYECKOM MOJCIMPOBAHUU Ha MpUMEpPE
coctaByieHust T PepeHITNATBHBIX YPaBHEHUN;

pemarb NpUKIaJHbIEe 3a7a4d, B TOM YHUCJIE COLMAIBHO-’KOHOMHUYECKOTO U
(bu3nYecKoro xapakrepa, CpeJICTBaMi MAaTEMATHUYECKOTO aHAJIN3A.

COJEPXAHUE OBYUYEHUA
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Yucaa v BIYMCICHUSA

Panmonanpupie ymcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. I[lpumenenue npobeit W MPOIEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciIel 3HAHUM U PeabHOU KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJBHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  omepanuu ¢ JCUCTBUTEIBHBIMH  YHCIaMd.  MoJyib
JEHCTBUTENLHOTO YKCIa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCICHNUS, TTPaBHUIIa
OKPYIJICHHs], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEHCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3aJ1a4y ¥ NpPEeJCTaBICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb C palUMOHAIBHBIM II0KA3aTEIEM U €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIIBHBIM I0KA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJibHbIE
Jorapu(Msl.

CHHyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC,
apPKKOCHHYC M apKTaHT€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUsI M YypaBHEHHMs-ciencTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEbIX U APOOHO-PAlMOHANIBHBIX YpaBHEHUN U
HEPAaBEHCTB. MHOTOYWICHbI OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[TpeoOpa3oBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHU U KOPHHU.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI peLIeHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3zaTtenbHble ypaBHeHHS. OCHOBHBIE METOMBl PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue yYpaBHEHUH. OcHoBHbIE METO/IbI pelieHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeobOpasoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUroHoMEeTpUYECKUX YPaBHEHU M.
Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX

ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro TEOMETPUUECKUM CMBICT U CBOMCTBA,

BBIYMCJIEHUE €T0 3HAYEHUs, NPUMEHEHUE OINPEICIUTENS I PELICHUS] CUCTEMBbI



JMHEWHBIX ypaBHEHMU. PemeHne npuKiIagHbIX 3a1ad € IIOMOLIBIO CHUCTEMBI
JIMHEWHBIX ypaBHeHUM. MccnenoBanme noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTHMYECKUMX MOJEIEH pPEAJbHOM CUTyallMd C ITOMOLIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMuHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DyHKIUHN U TPAPUKH

OyHKIMA, CcrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komnoszumms @yukiuit. I'paduk PyHkinuu. nemeHTapHble TpeoOpa3zoBaHUs
rpadukoB GyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3Ha4eHUsI PYHKIIUN Ha IPOMEXKYTKE.

JluneiiHasi, kBagpaTU4Hass W JOpOOHO-TIMHEWHasT (PYHKUIMU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0i cTeNeHN Kak (yHKIIMH 0OpaTHOW CTENEHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUHHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpABHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

QDOYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOLECCAX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTENLHOCTEH. MeTton
MaTeMaTUYeCKOM HHIYKIUH. MOHOTOHHBIE U OTPAaHUYEHHBIE IOCIE0BATEIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHajin3a OECKOHEYHO
MaJbIX.

Apudmerrueckas U1 reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomeTpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reOMEeTPHUYECKON
MPOTrPEeCCUU. JINHENHBIN U SKCHOHEHIMAIBHBIA pOCT. Yucio e. @opmyia ClI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPEeccUu JUIsl  PELIeHUs pealbHBbIX —3a/ay
MIPUKIIATHOTO XapakTepa.

HemnpepriBable ¢GyHKIIMM W WX CBOMCTBA. ToukM paspbiBa. ACHMITOTHI
rpaduxoB ¢ynknuil. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Mertoa
WHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.



[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenre, reOMeTpUIECKUn U
buznyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[IpousBogubie  smemeHTapHbiX  ¢GyHkiuil.  [IpousBogHas  CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOXecTBO, oIepaldd HaJ MHOKECTBAMM M HX CBOWCTBA. Jluarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHMS pealbHBIX INPOLECCOB M SBJICHWW, IIPU PELICHUM 3a4ad U3 JAPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JIOKA3aTEIbCTBO, PABHOCHIIBHBIE YPABHEHHS.
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Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LIEJIBIX YUCIAX.

KomnnekcHble umcna. AnredOpandeckas W TpUTOHOMETpHUYEcKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEJICTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTEeIbHBIX U JIOTapU(PMUUECKUX YpaBHEHUI.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMHU.

[IpumeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX
3a/lay ¥ 3a/lay U3 pa3lInyHbIX 00JacTel HAYKU U peasIbHOM KU3HU, UHTEPIPETALHS
MOJIYYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPaPUKH



I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

I'padmueckue MeTOABl pElICHUs ypaBHEHHWH W HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHNUS 3a]1a4 ¢ apaMeTpamH.

Hcnonp3oBanne rpadukoB (QYHKIIUH A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPH PEUICHUU 3aad U3 JPYTUX Y4EOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HHU.

Havajna mareMaTH4eCcKOro aHAJIM3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabuIero 1 HAMMEHbILIEro 3HaYeHUI HEeNPEPbIBHON
(yHKUIHUU Ha OTPE3KE.

[TpumeHeHrne NPOU3BOAHON Ui HaXOXKIEHUS HaWIy4llIero peuieHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3a1aHHOTO (hOpMYJION Ui rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOpPa3HbIX.

WuTerpan. ['eomeTprueckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[IpumeHneHnue uHTErpana s HaXOXACHUS IUlomaaedl IUIocKux (Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJIEJIMPOBAHUE peajbHBIX TPOIECCOB C MOMOLIBI0 U depeHIaTIbHbIX
YPaBHEHUM.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsbl
MHOXECTBO I€CTBUTEIIbHBIX YUCEIL.

1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 https://math100.ru
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX https://uchi.ru
YpaBHEHUU

5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 https://math100.ru
LEJIbIM IT0Ka3aTeIeM https://uchi.ru

3 Apudmernaeckuii KOpeHb N-0i CTEIECHN. 15 1 https://math100.ru
HppaunoHaibHble ypaBHEHUS https://uchi.ru

4 [TokazarenbHast pynkuus. [lokazarenabHbie 10 1 https://math100.ru
YpaBHEHUS https://uchi.ru

5 Jlorapudpmuueckas pyHKIUS. 18 1 https://math100.ru
Jlorapudmudeckue ypaBHEHUS https://uchi.ru

5 TpuronomeTpryeckue BbIpaKeHUs U 29 1 https://math100.ru
ypaBHEHUSA https://uchi.ru

7 [TocnenoBaTenbHOCTH U MPOTPECCHH 10 1 hltps:/Anglhl09.u

s poTp https://uchi.ru
https://math100.ru

8 HenpepriBabie pynkuu. [IponsBoanas 20 1 httos-//uchi.ru

9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 5 5 https://math100.ru
3HaHUHN https://uchi.ru

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1 https://math100.ru
MPOU3BOIHOM https://uchi.ru
https://math100.ru
2 [TepBooOpa3Has 1 HHTETpa 12 1 httos//uchi.ru
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKIIHH. 14 1 https://math100.ru
TpuronomeTpuuecKre HEpaBeHCTBA https://uchi.ru
4 HppannonaibHbie, MoKa3aTeibHbIE U 24 1 https://math100.ru
norapu(MHYECKUE HEPABEHCTBA https://uchi.ru
5 KommiekcHbie unucna 10 1 https://math 100.1u
https://uchi.ru
https://math100.ru
6 HarypanbHble u nensie yncna 10 1 httos-//uchi.ru
CucreMbl palioHaIbHBIX, UPPALUOHATBHBIX
patt ppatt https://math100.ru
7 MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX 12 1 . ;
. https://uchi.ru
ypaBHEHUH
8 3amauu ¢ mapaMeTpamMu 16 1 hitps://math100.14
A paMetp https://uchi.ru
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 Al 16 9 https://math100.ru
3HaHUH https://uchi.ru
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Kontpoaeusie — Ipakrueckue u3y4eHusi  o0pasoBaTe/IbHbIEC
padoTshI padoThI pecypenr
1 MHo03xecTBO, ONIepalliy HaJl MHO>KECTBAMU 1
U UX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1
[IpuMeHeHne TeopeTUKO-
3 MHO>KECTBEHHOT0 arnmnapara Jiisl pelieHus 1
3a1a4
Parnmonanbshble uncia. OObIKHOBEHHBIE U
4 JECSITUUHBIE TPOOU, TPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKUE ApOOU
Parmonanbhble uncia. OObIKHOBEHHBIE U
5 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1
OeCKOHEUHbIE MEPUOIUUECKUE IpOOH
5 [Ipumenenue apobeii 1 NPOLEHTOB IS 1
pelIeHNs MPUKIAIHBIX 3a7a4
7 [Ipumenenue apobeii u IPOIEHTOB IS 1
pelIeHns MPUKIAIHBIX 3a7a4
3 JelictBuTensHble yncaa. PanimoHanbHble U 1
UppalMOHATILHBIE YKCIIa
9 Apudmerrueckue ornepaum ¢ 1

JIeCTBUTEIIbHBIMU YN CIaMHU




10

Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €r0
CBOMICTBA

11

12

13

[TpubnuxEHHbIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHUS, IPUKUKA U OLICHKA
pe3yJibTaTta BEIYMCIEHUN

OCHOBHBIE METObI PELICHUS LENIbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOBI PELICHUS LENbIX U

JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI pEIICHUS LIETBIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOrowieHsl OT OAHOW NEPEMEHHOM.
Jlenenue MHOro4IeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

17

MHOrousneHs! ¢ LHeIbIMH
koa¢ppunuentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

18

19

20

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Martpuna cucTeMsl JIMHEWHBIX YPaBHEHUMN.

Onpexnenurens MaTPUIBI 2X2, €T0
F€OMETPUUYECKHI CMBICT U CBOICTBA;
BBIUHCJIEHHUE €TI0 3HAYECHUS

Onpexnenurens MaTPUIBI 2X2, €T0
T€OMETPUUYECKHI CMBICIT U CBOICTBA;
BBIUHCIIEHUE €T0 3HAUECHUS




21

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMbI JINHEHHBIX YpaBHEHUM

22

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ HTOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

24

Konrponsnas pabdora: "Panmonanbhble
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

OyHKIMA, CTIOCOOBI 3aaHus (PYHKITHH.
B3anmHo oOpatHbie QyHKIHH.
Komnozunus GyHKImit

26

27

I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA
OO6nacTh ornpeJieNeHuss © MHOXKECTBO
3HadeHuil pyHkuuu. Hynn QyHkmm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuognueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (DYHKITMH

29

MakcumMyMbl U MUHUMYMBI () YHKIIUH.
HauOossiee 1 HanMeHbIIIEe 3HAUCHNE
(GYHKIIUU Ha IPOMEXKYTKE

30

31

Jluneiinas, kBaJpaTu4Has ¥ JIpoOHO-
TuHeHas pyHKIUN

DneMeHTapHOe HcCieI0BaHNue U
ocTpoeHHe rpauKoB ITHUX QYHKIUN




DneMeHTapHOEe UCCIIeIOBAHUE U

32 .
MOCTPOCHUE IPAPUKOB ITUX (YHKIIUNA

33 Crenens ¢ 1enpIM MokasareneMm. bunom
Herorona

34 Crenens C LenbIM NIOKa3zareneM. bunom
HeroTona
Crenennast GyHKIUS C HATYPATIBHBIM U

35 eJbIM nokasareiieM. E€ cBolicTBa U
rpaduk

36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBolicTBa u rpapuk”

37 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTETeHU U €ro CBOWCTBA

38 Apudmernaeckuit KOpeHb HATYPaTbHON
CTEIIEHU U €r0 CBOWCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIA,
CoJieprKalluX CTENEeHU U KOPHU

40 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAXKEHHH,
COJIep KAIIUX CTENIEHH U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIA,
COJIep KALINX CTETIEHH U KOPHU
Hppaumnonansusie ypaBHeHUs. OCHOBHBIE

42 METO/TbI PEIICHUS UPPAITHOHATBHBIX
YpaBHEHUI
UppatnmonansHbie ypaBHeHUs. OCHOBHbBIE

43 METO/IbI PEIICHUS UPPAITMOHATBEHBIX

YpaBHEHUU




WppanmonansHble ypaBHeHUs. OCHOBHbIE

44 METO/IbI PEIICHHS UPPAIMOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUU
UppalMOHAIIbHBIX YpaBHEHUI

46 PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
UppalMOHANIBHBIX YpaBHEHUN

47 PaBHOCHUIIBHBIE TIEPEXObI B PELICHUH
UppalMOHATILHBIX YPaBHEHUI

48 PaBHOCUIIbHBIE IEPEXObI B PELICHUU
UpPPpaLMOHATIbHBIX YpaBHEHUI
CoiicTBa 1 rpaduK KOpHS N-Oi CTeNeHH

49 Kak (QyHKIIMH 0OpaTHO CTENICHH C
HaTypaJIbHBIM IOKa3aTesleM
CBoiicTBa u rpaduk KOpHs N-0if cTeneHn

50 Kak (pyHKIIMM 0OpaTHOM CTETEeHH ¢
HaTypaJbHBIM ITOKa3aTeleM
Kontponbnas padota: "CsoiicTBa u

o1 rpaduk KOpHs N-0i cTeneHu.
WppanmonansHele ypaBHeHNA"

59 CreneHb ¢ pallMOHaJIbHBIM NTOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsp ¢ palMoOHaJIbHBIM IIOKA3aTENEM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHaJIbHBIM MTOKA3aTeNIeM U
e€ CBOMCTBA

55 [TokazarenbHas pyHKLMS, €€ CBOWCTBA U

rpaduk




Hcnonb3oBanue rpaduka GyHKIMM 115

56 . 1
peleHys ypaBHEHUH

57 Hcnonb3oBanue rpaduka GyHKIMM 115 1
pelIeHusl ypaBHEHU N
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

58 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1
ypaBHEHU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI PeIIEHUs TOKa3aTeIbHbIX 1
ypaBHEHUH
[Toka3zarenbHble ypaBHEeHUSI. OCHOBHBIC

60 METOBI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHUH

61 KonTponbhast padora: "[lokazarenbHast 1
¢ynkus. [lokasaTenbHble ypaBHeHUS"

62 Jlorapudm uucna. ColicTBa jJorapudpma 1

63 Jlorapudwm uucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. ColicTBa jJorapudpma 1

65 JlecsiTuuHBIE U HATYpaJibHbIE JJOTapUPMBbI 1

66 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 1

67 [IpeoOpazoBaHme BhIpaXKEHUH, 1
COJIepKALIHX JIOTapU(MBI

68 [IpeobOpazoBaHme BRIpAXKEHUH, 1
coJieprKaIIuX JorapudmMol

69 IIpeoOpa3oBaHue BBIpAKEHHIH, 1
COJIepKAIIHX JIOTapU(PMBI

70 Jlorapudmuueckas pyHKIuUs, €€ CBONCTBA 1

u rpaduk




Jlorapudmuueckas pyHKuus, €€ CBOWCTBA

71
U rpaduk

7 Hcnons3oBanue rpaduka QyHKIIUU s
pelIeHusl ypaBHEHU N

73 Hcnons3oBanue rpaduka GyHKIUN AJ1s
pelIeHNs] ypaBHEHUM
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

74 METO/IbI PEIICHUS JIOTAPUPMUUECKUX
ypaBHEHUH
Jlorapudmuaeckue ypaBaeHus. OCHOBHBIE

75 METOBI peIIeHUs JIOTapu(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METOBI peIIeHUs JIOTapU(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE TEPEXO/IbI B pEILICHUH
Jorapu(pMHUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(PMUYECKUX YpaBHEHUM

79 Kontponbnas pabdota: "Jlorapupmuueckas
¢yskus. Jlorapupmuueckue ypapHeHus"

80 Cunyc, KOCHHYC, TAHT€HC U KOTaHT'€HC
YHCIIOBOTO apryMeHTa

81 CuHycC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC

YUCJIOBOTO apryMEHTa




ApKCHHYC, apKKOCUHYC U apKTaHI€HC

83 YHCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

84 oTpeJieIeHUe TPUTOHOMETPUYECKHIX
(GYHKIMN 9UCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 onpeielIeHUE TPUTOHOMETPUUECKHIX
(GyHKIWH 9MCIOBOTO apryMEHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE
dhopMyIibl

87 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmyIbl

88 OCHOBHbBIE TPUTOHOMETPUYECKHE
bopmyIbl

89 OCHOBHbBIE TPUTOHOMETPUYECKHE
bopMmyIbI

90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPA)KCHUIN

o1 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPA)KCHU I

92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUIN

93 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPA)KCHU I

04 Perienue TpUroHOMETpHUUECKUX
ypaBHEHUH

95 Perienue TpUroHOMETPHUECKUX

ypaBHEHUH




Pemrenne TpuroHOMeTpU4ECKUX

96 .
ypaBHEHHI

97 Pemenne TpuroHoMeTpudeCcKuX
YpaBHEHUU

08 Pemenue TpuroHoMeTpruuecKux
ypaBHEHUU

99 Pemenne TpuroHoMeTprudeCcKux
ypaBHEHUH

100 Pemenue TpuroHOMeTpUYeCKHX
YpaBHEHUU
KonTponbHas pabora:

101 "TpuroHoMeTprUYECKUE BHIPAKCHUS U
TPUTOHOMETPUYECKHE YpaBHEHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 3aTaHUS

102 nocJenoBaTeabHOCTeR. MeTon
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE B OTPaHUYCHHBIC

103 mocJieI0BaTeIbHOCTH. MicTopust aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmerrueckas mporpeccust

105 I'eomerpuueckas nporpeccus

106 beckoneuno yObIBaroIIast reoMeTpruIecKas
porpeccus

107 Cymma OecKOHEYHO yOBIBarOIIeH
reOMETPHUUYECKOI Mporpeccuu

108 JIMHEHBIN ¥ YKCIOHEHIIMATBHBIN POCT.

Yucio e. q)opMyna CJIO)KHBIX TPOUCHTOB




109 JIMHENHBIN ¥ HKCIOHEHUMAIIbHBIA POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLEHTOB

110 Hcnonb30BaHne Nporpeccuu s peleHus
pealIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

111 KonTponbnas pabora:
"[locnenoBarenbHOCTH U TIporpeccun’

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIUH

114 CpoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

116 Meroa UHTEpPBAJIOB ISl peLICHUs
HEPaBEHCTB

117 MeTto MHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB

118 MeTo MHTEpPBAJIOB JUIsl pEIICHUS
HEPAaBEHCTB

119 IIpuMmeHeHnEe CBOMCTB HENPEPHIBHBIX
(GyHKUIMN 1715 pelieHus 3a1a4

120 IIpumeHeHne CBOMCTB HENPEPHIBHBIX
(GyHKIMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpasi Npou3BOAHBIE PYHKIIUU

199 Onpenenenne, TeOMETPUIECKUI CMBICIT
MIPOU3BOJHOMN

123 Omnpenenenue, GU3NISCKUNA CMBICIT
MIPOU3BOIHOM




124 VYpaBHeHHE KacaTeIbHOU K TpaduKy 1
byHKIHH

125 VYpaBHeHHE KacaTeIbHOU K TpauKy 1
byHKIIIN

126 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI

127 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKINI 1

128 [Tpou3BoHast CYyMMBI, IPOU3BEICHHS, 1
YaCTHOTO U KOMITO3UIMU (yHKIIUN

129 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO U KOMITO3UIMU (YHKIIUN

130 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITHI

131 Kontponbnas padota: "[IponsBoanas” 1 1

132 [ToBTOpeHme, 06001IEHNE, 1
cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

133 [ToBTOpenue, 06061IeHNE, 1
cucTeMaTu3amus 3Hanuii: "OyHkun"

134 HToroBast KOHTpOJIbHASA paboTa

135 Hrorosas koHTposbHAs paboTa

136 [ToBTOpEHuUE, 06o6meHIfe, 1
CUCTEeMaTH3aIusl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[MTPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHue nporu3BOJHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTH U IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K

UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne nNpon3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTB Y 9KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCCIIEIOBaHUIO (DYHKIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoOJIbIIErO 1

HaMMCHBIICTO 3HAYCHU A HerepBIBHOﬁ

(GyHKLIUHU Ha OTpe3Ke




Haxoxnenue HanbonpLero u
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(GYHKITMH Ha OTPE3Ke

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMU HAa OTpe3Ke

10

11

12

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIMHU HAa OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUSI HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHUS HEITPEPbIBHOM
(GyHKLUU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAJHBIX 3a/1a4ax

14

15

16

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJIYUIIIEro PEIICHUS B
MPUKJIAHBIX 33/1a4ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 POPMYIION HITH
rpaduxom

[IpumeneHnre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTU U YCKOPEHUS




npoiecca, 3aJaHHOT0 (OPMYJION HITH

rpagpukoM

17 Kommozumus ¢pyHKImi

18 Kommo3zurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit

20 ['eomeTpuyeckue oOpas3bl ypaBHEHUI Ha
KOOPJMHATHOM TJIOCKOCTH

21 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOM INIOCKOCTH

29 KoHnTtponbHas padora: "UcciaenoBanue
(GYHKINH C TOMOIIBIO TPOU3BOIHOM"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX
[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX

24 ¢yukuuii. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 dbynakuumii. [IpaBuna HaxoXaCHUS
epBOOOPA3HBIX

26 Wurerpai. I'eoMeTpru4eCKuil CMBICI
WHTETpaa

97 Boruncnenue onpenen€éHHOro HHTErpana
o popmyne Herotona-JleliOHuma

28 Brruucnenue onpenenéHHoro HHTerpana
no popmyne Herotona-Jleliouua

29 [Ipumenenne nHTErpaNa 1is

HAXO0XJICHUS TUIOIIaIel TUIOCKUX QHUTyp




[IpuMeHneHnue uHTETpaNa s

30 HaxO0XJICHUs 00bEMOB reOMETPHUCCKUX
Tenl

31 [Tpumeps! pemennii muddepeHraITbHbIX
ypaBHEHUI

39 [Tpumepsl pemennii nuddepeHITuaTbHbIX
ypaBHEHUH
MaremaTtrueckoe MOJEIUPOBAHHE

33 peaNbHBIX MPOIIECCOB C IMTOMOIIBIO
muddepeHIMaTbHBIX ypaBHEHUI

34 KonTtponsHas padora: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH

37 TpuronomeTpudeckre QyHKITHH, UX
CBOIcTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIHH, UX
CBOICcTBa U rpadUKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKu
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPaBHEHUH C IOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPHUICCKHIX

42 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUICCKHIX

43 YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienue TpuroHoMeTprUyECKUX
HEPaBEHCTB

45 Penienne TpuroHoMeTprUUECKUX
HEPaBEHCTB

16 Pemienne TpuroHOMeTprUYECKUX
HEPaBEHCTB

47 Penienue TpUroHoMeTprUUECKUX
HEPaBEHCTB
Konrtponsnas pabora: "I'papuku

48 TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS

norapu(MUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUSA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX HEPABEHCTB
56 OcHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OcHOBHBIE METO/IbI PELLICHUS
UPpalMOHATIFHBIX HEPABEHCTB
58 OcCHOBHBIE METO/IbI PELLICHUS
UpPpaLMOHAJIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATIFHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UppaLMOHAJIbHBIX HEPABEHCTB
61 I'padmuueckue metozs! pemieHus
UPpaLMOHATILHBIX YPAaBHEHUM
62 I'paduueckue MeTObI perIeHus
MPPALMOHATIBHBIX YPAaBHEHUN
63 I'padmuueckue meTos! penieHus
IIOKa3aTeJIbHBIX YPaBHEHUI
64 I'paduueckue MeTObI perIeHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHUS
norapupMUUECKUX YpaBHEHHHA
66 ['padmyeckue METOBI peLIeHHs
norapu(pMUIECKIX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus

nmorapu(MUIECKIX HEPABEHCTB




68

I'paduueckue MeTo Bl pemeHus
MOKa3aTeNIbHbBIX U JIOrapu(OMUUECKUX
ypaBHEHUH

69

I'paduueckue MeTo Bl pemeHUs
MOKA3aTeIbHBIX U JIOTapU(YMUIECKUX
yYpaBHEHU I

70

71

72

['padmyeckue METOABI peLIeHHs
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

['padmyeckue METOABI peLICHHS
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

KonTponbhas pabora:
"UppanmoHanbpHble, TOKa3aTeIbHbIC U
norapudmuyeckre HepaBeHCcTBa"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEcKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

75

76

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUecKas (HOpPMBI 3aITUCU
KOMIUTIEKCHOTO YHCIIa

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH
Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJAMHATHOM IIOCKOCTH




N3o0paxeHne KOMILJIEKCHBIX YUCEIT Ha

8 KOOPJMHATHOM IJIOCKOCTH

79 ®opmyiia Myaspa. KopHu N-oit crernenun
13 KOMIUIEKCHOTO YHCIia

80 ®opmyna Myaspa. KopHu N-oii ctenenun
U3 KOMIUIEKCHOTO YHCIIa
[IpumeHeHHEe KOMIUICKCHBIX YHCEIT JISI

81 pereHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a/1a4y

82 KonTtponpHas pabdora: "KomruiekcHbie
yucna"

83 HarypanbHble u nensie yncna

84 Harypanbhble u nemnsle yucna

85 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
IEJTBIX YUCEeIT

86 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
ENBIX YUCel

87 [TpumeHeHre TPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

88 [TpuMmeHeHre TPU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH
ENBIX YUCEI: OCTATKH MO0 MOIYITIO

90 [TprMeHeHre TPU3HAKOB JISTTHMOCTH
HEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO
[IpumeHeHne MPU3HAKOB AETUMOCTH

91 HENBIX YUCEIl: anropuT™ EBKInaa s

PEIICHHMA 3a4a4 B LCJIbIX YHUCIaX




92

KonTponpHas padora: "Teopus menbix
yucen"

93

94

95

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

CucreMa 1 COBOKYITHOCTb YPAaBHEHUU.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIEJICTBUS

OCHOBHBIE METO/IbI PELLIEHUS CHCTEM U

COBOKYITHOCTEH paliMOHaJIbHBIX
YpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MpPaLMOHATbHBIX
YpaBHEHUU

97

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUI

98

99

100

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHU U

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIECKHX
yYpaBHEHUN

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
yYpaBHEHUN

101

IIpuMeHeHne CuCTeM K pEIEeHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3




pa3nuyHbIX 00JacTeil HAyKH U pealbHOM
JKU3HU, MTHTEpPIIPETaLus I0Jy4YEeHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELLECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLus I0Jy4YEeHHBIX
pE3yJIbTaTOB

103

[IprMeHeHNnEe HEpAaBEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, MHTEPIIPETAaLUs OJy4YEHHBIX
pE3yJIbTaTOB

104

KonTpoabHas padora: "Cucremsl
palMOHANBHBIX, HPPAIIHOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHHH"

105

106

107

PanuonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

PanronaneHbIE CUCTEMBI ¢ TapaMETPAMU

108

109

WppanuonansHble ypaBHEHUS,
HEpaBEHCTBA C apaMeTpaMu

HppannoHnaibHble CUCTEMBI C
napameTpamu

110

IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA
C IapaMmeTpaMu




111

[loka3zarenbHble CUCTEMBI C IApAMETPAMU

112

113

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C MMapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

114

TpUroHOMETpUYECKUE YPABHEHHUS C
napameTpamu

115

116

TpuroHomeTpuyeckrue HepaBeHCTBA C
napaMmerpamu

TpuroHoMeTpUYECKrUEe CUCTEMBI C
napaMeTpamu

117

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJENIEN peaIbHbIX
CUTYyalMi C IOMOUIBIO YPABHEHUH C
napaMeTpamu

118

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENIEN peaabHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamMmu

119

IToctpoenune u ucciegoBaHue
MaTEMaTUYECKUX MOJENIEN pealbHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapamMeTpaMu

120

121

KonTtponbHas pabdora: "3anaun ¢
napameTpamu”

[ToBTOpenue, 060061IeHNE,
cucTemMarusanus 3HaHuil: "YpaBHeHus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBHenus"

123

124

125

[ToBTOpenue, 06001ICHNE,
cUCTeMAaTH3alysl 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpEHmE, 0000IICHUE,
cucremaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpEHHE, 0000IICHUE,
cucrtemaTusanus 3Hanuii: "HepaBencrna"

126

127

128

[ToBTOpenue, 06001ICHNE,
cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpEHME, 0000IICHUE,
cucrtemaTtusanus 3Hanuii: "IIpousBoaHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIEHNE,
cuctemartuzanus 3HaHuit: "IIpousBogHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "[IponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpenue, o6odIIEHUE,
cucreMarusanus 3HaHuii: "MHTerpan n
€ro npuMeHexue"

131

132

[ToBTOpenue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHKkuun"
[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3HaHui: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "Oynkuun"
134 Wrorosas KoHTpoOJIbHAS paboTa
135 Hrorosast koHTpoIbHAs paboTa
136 [ToBTOpeHwme, 0606LueHI/UIe, 1
cHUCTeMaTU3alysl 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Maremaruka. AnreOpa v Hadyajla MaTeMaTu4yeckoro ananusa, 10 kmacc/Mep3isik
A.T"., Homuposckuii JI.A., [TonsakoB B.M.; nox penakiuei

[Togonwsckoro B.E., OGmiecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Mznarensckuit nentp « BEHTAHA-I'PA®y; AkiinonepHoe 00111ecTBO
«3narensctBo «IIpocBenieHue»

Maremartuka. Anredpa 1 Hayalla MaTeMaTHYeCKOro aHanusa, 11 kimacc/
Mep3smsak A.I'., Homuposckuit I.A., [Tonsxos B.M.; nox penakuuen
[Togonbckoro B.E., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
Mznarensckuii nentp «BEHTAHA-I'PA®y; AkiinonepHoe 001IecTBO

«M3parensctBO «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://www.geogebra.org/

https://videouroki.net/
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