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IHHOACHUTEJBHAA 3AIINCKA
HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hauana MaTeMaTHYECKOTO aHAIN3a» ABISETCS OJHUM M3 HauOosiee 3HAYMMBIX B MPO-
rpaMMe cTapiiei IIKOJbI, TOCKOJBKY, C OJIHON CTOPOHBI, OH 00ECIeUYrnBaeT MHCTPYMEHTAIbHYIO 0a3y /Ui U3y-
YEHHUSI BCEX €CTECTBEHHOHAYYHBIX KYpPCOB, a C IPYTrOil CTOPOHBI, (POPMHUPYET JIOTUIECKOE M aO0CTPAKTHOE MBIIII-
JICHUE yYallluXcsl Ha ypOBHE, HEOOXOAUMOM Il OCBOCHHS HH(GOPMATUKU, 00LIECTBO3ZHAHMSI, UCTOPUH, CIIOBEC-
HOCTH U JAPYIUX JUCLUUIUIMH. B paMkax HaHHOTo Kypca ydalluecs OBJIQJI€BalOT YHHUBEPCAIBHBIM SI3bIKOM CO-
BPEMEHHON HAyKH, KOTOpas (JOpMyJIUPYeT CBOM JIOCTHXKEHUSI B MAaTEMAaTUUYECKOH opme.

Kypc anreOpsl 1 Hayaia MaTeMaTHYECKOTO aHAIN3a 3aKJIabIBACT OCHOBY JJISl YCIICIIHOTO OBJIAZICHUSA 3a-
KOHamMu (U3HUKH, XUMUU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHCHIIMIA Pa3BUTHS SKOHOMHUKH U OOIIECTBEHHOM
KHU3HH, TTO3BOJISICT OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO
MCIIOJIb30BaTh UX JJIs JajbHeiiero oOpa3oBaHus U B MOBCEAHEBHON XU3HU. B Toke BpeMs oBiajeHue adcT-
PaKTHBIMM U JIOTUYECKU CTPOTMMHU KOHCTPYKIHUSIMU anreOpbl 1 MAaTeMaTHYECKOr0 aHalINW3a pa3BUBAeT YMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTb, JOKA3bIBaTh YTBEPKICHHS C MOMOIIBI0O UHIYKIUH U
paccyxaarh JAeTyKTUBHO, UCIIOIb30BAaTh 0000IIEHIE U KOHKPETH3ALNIO, a0CTparupoBaHue U aHaJOTHIo, (Hop-
MHUPYET KPEATUBHOE U KPUTUUYECKOE MBILLICHUE.

B xone usyuenus kypca «Anredpa ¥ Hayajla MaTEMaTUYECKOrO aHAJINW3a» y4YallUecs MOJy4aroT HOBBIN
OMBIT PELICHUs MPUKIIATHBIX 33]1a4, CAMOCTOSITEILHOIO MOCTPOCHHSI MATEMAaTUUYECKUX MOJENIEH peanbHbIX CH-
TyalMi, HTHTEpIPETALNU MOJIYYEHHbIX PEIIECHUMN, 3HAKOMSTCS C MPUMEPAMHU MAaTEMAaTUYECKUX 3aKOHOMEPHO-
CTEH B IPUPOJE, HAYKE U UCKYCCTBE, C BHIIAIOIIMMUCSI MAaTEMAaTUYECKUMH OTKPBITUSMU U UX aBTOPAMH.

Kypc obnanaer 3HaUMTEIbHBIM BOCIUTATEIBHBIM IIOTCHIIMAIOM, KOTOPBIA peain3yercsl Kak yepes y4ueo-
HBI MaTepuan, CrocoOCTBYOMUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMs, TaK U uepe3 cneuuduxy yued-
HOM J1eATeNbHOCTH, TPeOyoIIel MPOJOKUTEIbHOW KOHIEHTPAlUd BHUMaHM, CAaMOCTOSTEIIbHOCTH, aKKypaT-
HOCTH M OTBETCTBEHHOCTH 32 MOJIyY€HHBIN PE3YJIbTAT.

B ocHoBe Meronuku o0yuyeHHs ajireOpe ¥ HayajlaM MaTeMaTHYeCKOI'O aHalIM3a JIEKUT JeATeIbHOCTHBIN
MIPUHIINI 00YyYEHUSI.

B cTpykType kypca «Anrebpa v Hayajla MaTEMaTHYECKOTO aHAJIN3a» MOXHO BBIIEIUTH CIEAYIOIINE CO-
Jiep KaTeIbHO-MeTOJuuecKue JIMHUM: «Hucna u BerauciaeHus», «DyHkuu U rpadpukny», «YpaBHEHUs U Hepa-
BeHCTBa», «Hauana marematmyeckoro aHammsa», «MHOXKecTBa M JOTrMKa». Bce OCHOBHBIE COAEPIKATEIBHO-
METOAMYECKUE JIMHUM U3Y4atoTCsl Ha MPOTSHKEHUH JIBYX JIET 00y4eHMsl B CTapIleil Koie, eCTECTBEHHO JI0MOJI-
HSA JApYT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMAaMU U paszjaenaMu. MOXHO C YBEPEHHOCTBIO CKa3aTb,
YTO JIaHHBIN KypC SBIISAETCS UHTETPaTUBHBIM, IIOCKOJIbKY OOBEAMHSET B ce0e coiep)kaHue HECKOJIBKUX MaTeMa-
TUYECKUX JUCIUIUINH, TAKUX KakK anredpa, TPUTOHOMETpUS, MaTEMAaTUYECKUIN aHaIN3, TEOPHUs] MHOXKECTB, Ma-
TemaThyeckas Jioruka u Jip. [To Mepe Toro, Kak ydamiuecs oBJIaJeBarOT BCE Oosee MIMPOKUM MaTeMaTHUECKUM
anmnapaToM, Y HUX IOCJIEA0BaTENbHO (POPMHUPYETCS U COBEPIIEHCTBYETCS YMEHHUE CTPOUTh MaTEMaTHUECKYIO
MOJIETb PEAJIBHOM CUTyallld, IPUMEHSTh 3HAaHUS, [TOJIyYEHHBIE TIPU U3YUYEHUU Kypca, IS PEIIEHUs CaMOCTO -
TEeNTBbHO CHOPMYITUPOBAHHON MaTEeMAaTUUECKON 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConeprxatenbHO-MeToANYeCKas JIUHUSA «HUKcaa U BBIYMCIEHUS» 3aBepiIaeT (OPMUPOBAHUE HABBIKOB HC-
MI0JI30BAHUS JIEHCTBUTENBHBIX YHCEl, KOTOPOe ObLJIO HayaTo B OCHOBHOM Ikojie. B crapuieil mkone ocoboe
BHUMaHHE ynensiercss GOpMUPOBAHHUIO HABBIKOB PALIMOHAIBHBIX BHIYMCICHUH, BKIIOYAIOIIUX B c€0s MCIIOIB30-
BaHUE PA3IMYHBIX (OpPM 3alKCH YMCIIA, YMEHHUE J1e1aTh MPUKUIKY, BBHIIOIHATH MPUOIMKEHHBIE BHIYUCIICHMUS,
OLIEHUBATh YMCIIOBBIE BHIPAXKEHUS, pa0OTaTh ¢ MAaTEMAaTUYECKUMHU KOHCTAaHTaMH. 3HAKOMBbIE YYaIIUMCSl MHOXKe-
CTBa HATYpPaJbHBIX, IIEJIbIX, PALlMOHAIBHBIX U JIEHCTBUTEIBHBIX YHCEI JOMOJHAIOTCS MHOXKECTBOM KOMILJIEKC-
HBIX YHcel. B Kax1oM U3 3TUX MHOXXECTB pacCMaTpUBAIOTCSI CBOMCTBEHHBIE €My crelu(pUUecKue 3a1auu U
oTepaliu: JejeHue Hallelo, ONepUpOBaHUE OCTATKaMU Ha MHOKECTBE LEJIBbIX UMCENT; 0COObIe CBOMCTBA paIno-
HAJIBHBIX U UPpAMOHAIBHBIX YUCEl; apu(METHUYECKHEe ONepaly, a TakKe U3BJICUEHHE KOPHS HATypalbHOM
CTENIEHN Ha MHOYKECTBE KOMIUIEKCHBIX 4Mcell. biarogaps mocienoBaTeIbHOMY PACIIMPEHUIO KPyra HCIIOIb-
3yeMbIX YHCEN U 3HAKOMCTBY C BO3MOXHOCTSIMHM MX MPUMEHEHHs IJIs1 PELICHUs Pa3InYHbIX 3a/1a4 GOpMUPYeT-
Csl TIPEJCTABICHUE O €IWHCTBE MAaTEMAaTHKU KaK HAYKH M €€ pOJM B MOCTPOEHUM MOJENIEN peaJlbHOro0 MUpa;
IIMPOKO MCTIONB3YIOTCSI 00001IeHNEe M KOHKPETHU3aLusl.



Jlunns «YpaBHEHHUS 1 HEPABEHCTBA» peaU3yeTcs Ha MPOTSKEHUH BCEro OOy4YeHHs B CTapuiell IKoJe,
MOCKOJIBKY B KaXKI0M paszjiesne [IporpaMmMel peayCMOTPEHO pEellIeHHe COOTBETCTBYIONIMX 3a1a4. B pe3ynbrare
y4aliecs: OBJIa/IeBalOT Pa3IMYHBIMU METOJAMU PELICHUS] pAllMOHATIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPHUUECKUX YPAaBHEHUH, HEPABCHCTB M CHUCTEM, a TAKXKE 3a7ad, COJACPIKAIIUX
napametpsl. [lonydeHHble YMEHUS IIUPOKO HCIONIB3YIOTCS MPU UCCIECTOBAHUH (YHKIHM C MOMOILIBIO TPOU3-
BOJHOM, MPH PEIICHUHN TMPHUKIATHBIX 33/1a4 U 33/1a4 Ha HAXOXJACHHE HAMOONBIINX M HAMMCHBIIUX 3HAYCHHMA
byuknun. Jlannas coaeprkaTesibHas JMHUS BKIIOYAeT B ce0s Takxke GOpMUPOBAHUE YMEHUHN BBINOJIHATH pacué-
THI TI0 (hopMyIiaM, peoOpa3oBaHUs PAITUOHATLHBIX, HPPAIMOHATBLHBIX U TPUTOHOMETPUICCKUX BBIPAKCHHIMA, a
TaK)Xe BBIPAXKEHMI, COJIEPKAIIMX CTEIEHU U JIorapudmbl. braromaps uzydeHuro airedpandeckoro Marepuaia
MIPOMCXOIUT JabHEHIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIICHUS ydaluXxcs, GopMUpYIOTCS
HAaBBbIKU JIEAYKTUBHBIX PacCyKIEHHUI, pabOThl C CHMBOJIBHBIMU (hOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIC PAaBECHCTB M HEpaBEHCTB. AnreOpa mpezaraet 3¢h(HeKTHBHBIC HHCTPYMEHTHI ISl pelie-
HUS MPAKTUYECKUX M €CTECTBEHHOHAYYHBIX 3a]a4, HarJIAJIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK SI3bIKa
HayKHU.

CopepxarenbHo-MeTonnYecKas TUHUS «DyHKINU U TpadUK» TECHO MeperieTaeTcs ¢ JPyrUMHU JIMHU -
MU Kypca, IOCKOJIbKY B KAKOM-TO CMBICJE 3a/1aéT IOCIIEN0BaTENIbHOCTh U3yueHusl Marepuana. M3yuenue cre-
MIEHHOM, MOKa3aTeIbHOU, JorapuGMUIECKON U TPUTOHOMETPUUECKNX (DYHKIUN, UX CBOWCTB U IpadUKOB, HC-
MOJIb30BaHMe (DYHKIIMHI IS PEIICHUS 3a/1a4 U3 IPYTHX YUSOHBIX IPEIMETOB H PEATBHOMN KU3HU TECHO CBSI3aHO
KaK C MaTeMaTUYEeCKUM aHaJIM30M, TaK U C pelIeHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM 60bII0€ BHUMaHUE
yaensiercss GOpMUPOBAHUIO YMEHHUS BBIpAXXKATh (OPMYJIaMU 3aBUCHMOCTH MEXKIY Pa3IMUYHBIMH BEIMYUHAMH,
UCCIIeIOBATh MOMyuYeHHbIe (PYHKIIMH, CTPOUTH UX rpaduxu. Matepuan 3Tol coaepKaTeabHOM JIMHUU HalleleH
Ha pa3BUTHE YMEHHHN U HABBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEX]y BEIIMYMHAMU B PA3THUUYHON
dbopMe: aHATUTUYECKOH, Tpaduyeckoil u cioBecHOl. Ero n3ydenue crnocoOCTBYeT pa3BUTHUIO aIrOPUTMUYECKO-
r'0 MBIIUICHHS, CIOCOOHOCTH K 0000IIECHUIO M KOHKPETU3AIUHU, UCIIOIh30BAaHUIO aHATOTHH.

ConepxarenpHas nuHus «Havama mateMaTM4ecKOro aHaiM3a» MO3BOJSET CYIIECTBEHHO pPacCIIUpPUTH
Kpyr' KaK MaTeMaTUYeCKUX, TaK U MPUKJIAJAHBIX 3a/1ay, JOCTYIHBIX MIKOJBHUKAM, TaK KaK Yy HHUX TMOSBIISICTCS
BO3MOXXHOCTh CTPOUTH TPaQUKU CIOXKHBIX (PYHKIIHH, ONpEaensaTh UX HauOONbIIue U HAMMEHbIINE 3HAYCHHUS,
BBIYHCIIATH IO GUTYP B 00BEMBI TEJ, HAXOIUTh CKOPOCTH U YCKOpPEHUs TporieccoB. [laHHas comepixa-
TeJbHAs JTUHHS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOEHUSI MATEMAaTHYECKUX MOJIENIeH pealbHbIX CUTYaIUH,
MO3BOJISIET HAXOAUTH HAWJIyUIllee PEIICHUE B MPUKIAJHBIX, B TOM YHCJIE COIMATbHO-DKOHOMUYECKHUX, 3a/1adax.
3HAaKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOI0 aHalIHM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (opmalbHO-
JIOTUYECKOTO M KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM paCIiO3HABATh MPOSBJICHUS 3aKOHOB MaTe-
MAaTHKHU B HayKe, TEXHUKE U UCKYCCTBE. YUallUecs Y3HAIOT O BBIIAIOIIMUXCA pe3yJibTaTaX, MOJYYeHHBIX B X0JI€
Pa3BUTHUS MaTEMATHUKH KaK HayKH, U 00 UX aBTOPAX.

CopepxarenpbHo-MeTOnMYecKass NTUHUS «MHOXKECTBa M JIOTHKa» BKIIOUAeT B CeOsl AIEMEHTHl TEOpUU
MHOXECTB U MaTEMaTUYECKON JIOTUKH. TeOpEeTUKO-MHOKECTBEHHBIC MPEACTABICHUSI TPOHU3BIBAIOT BECh KypC
IIKOJIbHOM MaTeMaTHKH U MpeAsiaraloT Hanboliee YHUBEPCATbHBIN S3bIK, OOBEAUHSIIONINI BCE pa3JeNbl MaTe-
MAaTHKH U €€ MPUII0KECHHM, OHU CBSI3bIBAIOT PA3HbIE MATEMATUUYECKHUE TUCIUILIMHBI U UX MPUIIOKEHHUS B €IMHOE
uenoe. [loaTroMmy BakHO JaTh BO3MOKHOCTh IIKOJBbHUKY MOHMMAaTh TEOPETUKO-MHOKECTBEHHBIM S3BIK COBpE-
MEHHOW MAaTeMaTHKH U MCTOJIb30BaTh €ro JIJIsi BHIPAKEHHUSI CBOUX MBICIIEH. J[pyruM BaKHBIM MTPU3HAKOM MaTe-
MaTUKU KaK HayKH CIeAyeT MpHU3HATh CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBAaHUMN U CleIOBaHHE OMpeneiéH-
HBIM TIpaBUJIaM MTOCTPOEHUS JI0KA3aTEIHCTB. 3HAKOMCTBO C AJIEMEHTAMU MaTeMaTUYECKOU JIOTUKH CITOCOOCTBY-
€T Pa3BUTHIO JIOTUYECKOT0 MBIIIJIEHUS YYallIUXCs, TO3BOJISIET UM CTPOUTH CBOM PACCYKJI€HUS Ha OCHOBE JIOTH-
YECKUX MPaBui, POPMHUPYET HABBIKM KPUTHIECKOTO MBIIIJICHHUS.

B xypce «Anrebpa u Hadana MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT OCHOBBI MaTEeMAaTHYECKOTO MO-
JIETMPOBAHUSI, KOTOPBIE MTPU3BAHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB TTOCTPOCHUST MOJIEICH peaIbHBIX
CUTYaIui, UCCIIEIOBAHMS ATUX MOJIENel C TOMOIIBIO amnmapara anreOpsl 1 MaTeMaTHYeCKOro aHallu3a, MHTep-
MpETAIMH MTOTYYCHHBIX PE3yIbTaTOB. TaKkue 3aaHus BIUIETEHBI B KXKIbIN U3 pasnenoB [Iporpammebl, mMOCKOIb-
Ky BECh MaTepHall Kypca IIHUPOKO MCIOJB3YETCs I PellieHUs MPUKIAIHbIX 3a7a4. [Ipu pemeHun peaibHbIX
MPaKTUYECKHUX 3a]au y4dalluecsl pa3BUBAIOT HAOII0JaTeIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abcTpa-
THPOBATHCS, UCIOIH30BATh AHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBATh MpodiieMy. JlesTenbHOCTh o Gopmu-
POBAHUIO HABBIKOB PEIICHUS MPUKIIAIHBIX 3a7]a4 OPTaHU3YeTCs B MPOIIECCe U3YUEHUS BCEX TEM Kypca «Anreo-
pa ¥ Havajia MaTEMaTUYECKOro aHaIu3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Cornacno yue6HOMy miany B 10 —11 kimaccax uzydaercst yueOHbIN Kypc «Anredpa u Hayana MaTeMaTH-
YeCKOT0 aHaJIM3a», KOTOPBIH BKIIIOUAeT B ce0sl CIeIyIOIINe OCHOBHBIC pa3/ieibl cojepkanus: «Hucna n Berauc-
JeHUs», «YpaBHEHUS U HEpaBeHCTBay, «DyHKIMKN U rpadpukny, «Hadana maremaTrnueckoro aHaimzay, «MHO-
’KECTBA U JIOTHKA.

B YuebHOoM 1u1ane Ha u3y4deHHe yriayOnE€HHOro Kypca anreOpbl M Hadal MaTeMaTHYECKOro aHalu3a B
10—11 xyaccax oTBoMTCS HE MeHee 4 y4eOHbBIX YaCOB B HEACIO B TEUCHHE KaXKIO0T0 rojia 00y4eHus, BCEro 3a
1Ba roja o0ydeHus — He menee 280 y4eOHBIX YacoB.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O IIPEIMETA «AJITEBPA U HAYA-
JIA MATEMATHYECKOI'O AHAJIN3A»

OcBoenne yuebHOro npeamMera «AireOpa u Hayajla MaTeMaTHYECKOrO aHaIM3a» JOJDKHO 00ecreunBaTh
JOCTIDKEHHE Ha YPOBHE CPEIHEr0 OOIIero oOpa3oBaHMs CIEAYIOMIMX JTUYHOCTHBIX, METANIPEIMETHBIX U MPE/-
METHBIX 00pa30BaTeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS IPOrpaMMBbl yueOHOTo npeamera «MaTeMaTuka» XapakTepu3yrTCs:

I'paskiaHCKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO TPAXKIAHCKONW MO3UIMKM O0YYaIOLIErocsi Kak aKTUBHOTO M OTBETCTBEHHOI'O 4JI€Ha
pOoccUCKOro o00IIecTBa, MNPEJCTABIEHUEM O MaTEeMATUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS Pa3INYHBIX
CTPYKTYp, SIBJICHUH, IPOLETyp IPa)IaHCKOTO 001IecTBa (BHIOOPHI, ONPOCH U Mp.), YMEHHEM B3aUMOJIEHCTBO-
BaTh C COUUAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C UX (QYHKIUSAMHU U Ha3HAYCHUEM.

IlaTproTHYECKOE BOCIMTAHUE:!

c(OPMHPOBAHHOCTHIO POCCUICKON TPaXKTaHCKOW MACHTUYHOCTH, YBOKEHHS K IMPOLUIOMY U HACTOSIIEMY
POCCHICKON MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSAM POCCHHCKMX MAaTeMaTUKOB U POCCHIi-
CKOM MaTeMaTHYECKOW IIKOJIBI, K MCIIOJIb30BAaHHUIO ATHX JTOCTHKEHUH B APYIHX HAayKaX, TEXHOJIOTHUAX, cepax
SKOHOMHUKH.

JLlyXOBHO-HPaBCTBEHHOE BOCIIHUTAHUE:!

OCO3HaHMEM JIyXOBHBIX LIEHHOCTEH POCCHICKOro HapoAaa; copMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HA-
HUS, 3TUYECKOrO TOBEJIEHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHMKEHUH HAayKH U JIeATeNbHO-
CTBIO YUEHOI0; OCO3HAHHEM JINYHOT'O BKJIa/J1a B IOCTPOEHUE YCTOMUUBOTO OYyAYILIEro.

DcTeTnyecKkoe BOCIUTaHuUE:

ACTETUYECKHUM OTHOUIEHHEM K MUY, BKJIIOYasl 3CTETHMKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0ObEKTOB,
3aJla4, peleHul, pacCy ACHN; BOCOPUUMYUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUAOB HUCKYC-
CTBa.

Pu3nYecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHUS MPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpecax 3/I0pOBOro M Oe3omac-
HOro 0o0pa3a >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO (340pOBOE MUTaHUE, COATaHCHUPOBAH-
HBIA PEKUM 3aHATUH U OTIbIXA, pETyisipHas pU3nvecKas aKTUBHOCTB); (PU3NYECKOI0 COBEPILICHCTBOBAHUS IPU
3aHATUSIX CIOPTUBHO-0370POBUTEIBHON JESATENBHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHWEM LIEHHOCTU TPYAOIIO0MS; HHTEPECOM K pa3InyHbIM chepam npodec-
CHOHAJIbHOW JESITEIbHOCTH, CBA3aHHBIM C MaT€MaTUKON M €€ NMPUIOKEHUSIMH, YMEHHEM COBEPIIATh OCO3HAH-
HBIM BbIOOp Oyaymiei mpodeccuu U peanr3oBbIBaTh COOCTBEHHbBIE JKM3HEHHBIE IUIAHBI; TOTOBHOCTHIO U CIIO-
COOHOCTBIO K MaTeMaTH4eCKOMy OOpa30BaHMUIO M CaMOOOpPa30BaHHMIO Ha MPOTSKEHUU BCEW KU3HHU; TOTOBHO-
CThIO K aKTUBHOMY YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MaTeMAaTUYECKOI HAlpaBICHHOCTH.

OKOJI0rM4ecKOe BOCIIUTAHUE:!

c(OPMUPOBAHHOCTBHIO 3KOJOTUYECKOW KYJIbTYpbl, MOHUMAHHEM BIUSHUS COLUATbHO-I3KOHOMHYECKUX
MIPOIIECCOB HA COCTOSIHME MPUPOJIHOM U COLMATBHOM Cpelibl, 0CO3HAHHEM TJI00aTbHOTO XapaKTepa HKOJOrHYe-
CKUX MpoO0jeM; OpUeHTaluell Ha NIPUMEHEHnEe MaTeMAaTUYeCKUX 3HAHUM Ui peleHus 3a7a4d B 00JIacTH OKpY-
JKarolley cpeibl, JIaHUPOBAHUS MOCTYNKOB U OLIEHKU MX BO3MOKHBIX MOCJIEACTBUM JUIsl OKPYXKAIOLIEH CpeBbI.

IleHHOCTH HAyYHOTO MMO3HAHUS:

C(OPMHPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKH U
OOIIECTBEHHON MPaKTUKU, MOHUMAaHUEM MaTeMaTHUYeCKOM HayKu Kak cgepbl 4elIOBEYeCKOW AesITeNbHOCTH,




ATanoB €€ pa3BUTHUS M 3HAYMMOCTH ISl Pa3BUTHUS LIMBIIM3ALUY; OBJIAJCHUEM SI3bIKOM MaTEeMaTHKU U MaTeMa-
TUYECKOW KYJIbTYPOH KakK CpPEeICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIISATH MPOCKTHYIO U UCCIIEA0Ba-
TEIbCKYIO 1eATEIbHOCTh MHANBUIYaJIbHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3ylbTaThl OCBOEHHS MporpamMmbl yuyeOHoro mpeamera «MaTemaTtnka» XapakTepu-
3YIOTCSl OBJIAJICHUEM VHUBEPCANbHLIMU NO3ZHAGAMENbHBIMU OelCNEUAMU, YHUBEPCATLHOIMU KOMMYHUKAMUG-
HBIMU OelicmBUAMU, YHUBEPCAIbHLIMU PEYTAMUGHBIMU OeliCMBUAMU.

1) Vhusepcanvnvle noznasamenvhuuie oeiicmaus, obecneuusaiom Gopmuposanue 6a306biX KOHUMUBHBIX
npoyeccos obyuarowuxcs (0ceoeHue mMemooos NO3HAHUL OKPYHCAIOWE20 MUPA; NPUMEHEHUE T0SUYECKUX, UC-
C1e006amenbCKUX onepayuil, ymeHutl pabomams ¢ uHgpopmayuetl).

ba3oBble JJorMyecKue AeUCTBUS:

® BEISBJISITH M XapaKTEPH30BATh CYIICCTBCHHBIEC NMPU3HAKA MAaTEMATHUYECKUX OOBEKTOB, OHSTHH, OTHO-
IICHU MEXIY TOHATUAMU; (DOPMYITHPOBATH ONPEIEICHHS MMOHATUH; yCTaHABINBATH CYIIECTBEHHBIN MPU3HAK
KJ1acCU(UKALUU, OCHOBAHUS 17151 000OIICHHS U CPABHEHUSI, KPUTEPUU TPOBOAUMOTIO aHAIN3a;

® BOCIPUHUMATh, (OPMYITUPOBATH U TIPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTEIbHBIC U OTPHUIIATCIHHBIC,
€IMHUYHBIE, YACTHBIEC U OOIINE; YCIOBHBIC,

® BBLIIBJSITH MATEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEYUs B (paKTax, JaHHBIX, Ha-
OJIFOJICHUSX U YTBEPKICHUSX; TIPeJIaraTh KPUTSPHUH ISl BBISBICHUSI 3aKOHOMEPHOCTEH U TIPOTHBOPCUHNI;

& J1eaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JETYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUECHUH,
YMO3aKJIIOUEHUH IO aHAJIOTHH;

& TPOBOJUTH CAMOCTOSITEIILHO JIOKA3aTeIhCTBA MATEMATUICCKUX YTBEPKICHUH (TIPSAMBIC U OT MPOTHB-
HOTO0), BBICTPAWBATh APTyMEHTAIMIO, MPUBOJHUTH MPUMEPHl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXJCHHSI U BHIBOJIBI;

e BBHIOMpATH CIIOCOO pelIeHus yaeOHOH 3a1aun (CpaBHUBATH HECKOJIBKO BapUAHTOB PEIICHHS, BHIOMPAThH
Hau0oJIee MOAXOISAIIUHN ¢ YIETOM CAMOCTOSTEIBHO BBIICIICHHBIX KPUTEPHUER).

bazoBble nccnenoBarenbcKkue AeWCTBUS:

® HCIIOJIb30BaTh BOMPOCHI KaK MCCIICOBATEIHCKUNA WHCTPYMEHT IMO3HAHUS; (DOPMYITHpPOBATH BOMPOCHI,
(buKcHpyOIIHe MPOTHBOPEYHE, IPOOJIEeMy, YCTaHABIIMBAThL ICKOMOE M JJaHHOE, (OPMUPOBATH THIIOTE3Y, apry-
MEHTHUPOBATh CBOIO MO3UIINIO0, MHEHUE;

® TIPOBOJMTH CAMOCTOSITEIEHO CILNIAHUPOBAHHBIA DKCIIEPUMEHT, MCCIIEAOBAHNE 110 YCTAHOBJIICHUIO OCO-
OCHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, SBJICHHS, MPOIIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMU,
SIBIIGHUSIMU, TIPOIIECCAMU;

® CaMOCTOSITEIBHO (POPMYJIHMPOBATH 00OOIIEHUS U BBIBOJIBI IO pe3yJIbTaTaM MPOBEACHHOTO HAOIIOACHHS,
UCCIIETOBAHMSI, OIICHUBATh IOCTOBEPHOCTh MOMYYEHHBIX Pe3yIbTaTOB, BBIBOJOB U 00001IEHU;

® IIPOTHO3HPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCa, a TAKIKE BBIJBUTATH MPEAIOIIOKCHHSI O €T0 PA3BUTHU
B HOBBIX YCJIOBHSIX.

PaGora ¢ nundopmarmei:

® BBUIBISITH AePUIUTH MHOOPMANIUN, TAaHHBIX, HEOOXOIUMBIX IS OTBETA HA BOIPOC W JJIS PEIICHUS
3314w,

¢ BEIOHUpaTh HHPOPMAIUIO U3 HCTOYHUKOB PA3IMUHBIX THUIIOB, aHATM3UPOBAThH, CHCTEMAaTU3UPOBATh U UH-
TepHpeTUPOBaTh HHGOPMAIUIO PA3THUHBIX BUAOB U (HOPM MPE/ICTABICHHUS,

® CTPYKTYypUpPOBaTh MH(DOPMAIHIO, MPEACTABIATL €€ B PA3IMIHBIX (popMaxX, WILTIOCTPUPOBATEH Tpadude-

CKHU;
® OIICHMBATh HAJEKHOCTH MHPOPMAIINH 110 CAMOCTOATEIHHO CHOPMYITHUPOBAHHBIM KPUTEPHUSIM.

2) VnusepcanvHvle KOMMYyHUKaAmMUuHble 0elicmeust, 00ecnevuusarom chopmuposanHoCnms COYUAIbHbLX
HABbIKOB 00YUAIOUUXCSL.

OOmenue:

® BOCIPUHUMAThH U (GOPMYIHUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHUSIMH U HENSIMHU OOIIEHUS; SICHO,
TOYHO, l"paMOTHO BI)Ipa)KaTB CBOIO TO‘IKy 3peHI/I$I B YCTHI)IX " IMNCBbMCHHBIX TEKCTaX, JaBaTh ITOACHCHUS 110 XO)Iy
penieHus 3a/1a4yu, KOMMEHTHPOBATh MOJYYE€HHBIN PE3YJIbTAT;

® B X0JIe 00CYX/ICHUS 33/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXITaeMOi TeMbl, MPoOIeMbl, pelaeMoii 3a-
Ja4dH, BBICKA3bIBaTh UJCH, HAIICJICHHBIC HA ITONCK peH_IeHI/IH; COIIOCTABJIATHL CBOH CY)KHGHI/ISI C CY)K)IeHI/IfIMI/I )Ipy-



TUX YYaCTHHKOB JHAJIOra, OOHAPYKUBATh Pa3judre W CXOJCTBO IMO3UIIHMHA; B KOPPEKTHOU (opme hopmymaupo-
BaTh Pa3HOIJIACHs], CBOM BO3PAKEHHUS;

® IPEACTABIATH PE3YJIBTATH PEIICHUS 3a/1a4d, SKCIICPUMEHTA, UCCIICIOBAHUS, MPOEKTA; CAMOCTOSTEIHHO
BBIOMPATh (POPMAT BBHICTYIUICHHS C YIETOM 3a/1a4 MPE3CHTAIIMN K OCOOCHHOCTEH ayIUTOPHUH.

CoTpyIHHYECTBO:

® [IOHMMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHAYAJIbHOW PabOTHI MPU PEIICHUH
y4eOHBIX 3aja4; MPUHUMATH IeJIb COBMECTHON JCATEIbHOCTH, TNIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOU pabo-
TBI, pacTIpeIesaTh BUABI PabOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YNIbTaT paboThl, 00001IaTh MHCHHUS
HECKOIBKHX JIIOJICH;

® y4acTBOBaTh B IPYIIOBBIX opMax paboThl (00CYXaeHHS, 0OOMEH MHEHHUSIMHU, «MO3TOBBIE IITYPMbD) H
T.I1.); BBIMTOJHATH CBOIO YacTh paOOThI M1 KOOPAMHUPOBATH CBOW JICUCTBUS C APYTHMMH YICHAMH KOMAaHJbI; Olle-
HUBATh KaYeCTBO CBOETO BKJIAJa B OOIIMN MPOAYKT MO KPUTEPHUSM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3au-
MOJICUCTBUSL.

3) Vnusepcanvnvle pecynamuesnsvle oeticmeusi, obecneuusaom Gopmuposanue cCMvlClo8blX YCMAHOBOK

U HCUBHEHHBIX HABLIKOB TUYHOCHIU.

CaMoopranmsanus:

® COCTaBIIAITH IUIaH, AJITOPUTM PEIICHUS 3a/1a4d, BBIOMPATh COCO0 PEUIeHUs C YUETOM MMEIOLIUXCS pe-
CYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaThb U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C y4ETOM
HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb:

® BJIaJICTh HaBBIKAMH ITO3HABATEIBHOU pe(eKCHH KaK OCO3HAHMS COBEPIIACMBIX JICHCTBUN M MBICIH-
TEJIBHBIX MPOIECCOB, UX PE3YJIbTATOB; BIAJIETh CIIOCO0OAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS TPOLIECCa U PE3yIIb-
Tara peIHeHI/Iﬂ MaTeMaTI/I‘-ICCKOI\/JI 3aJa4u,

® TIPEABHUJICTh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYThH IPH PEUICHUU 3aJ1a4i, BHOCHUTh KOPPEKTHUBBHI B
JeSTEeIPHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, TAHHBIX, HAWJCHHBIX ONIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® QOIICHUBATHh COOTBCTCTBHC pe3y.]'II)TaTa oecian u YCJIOBI/IFIM, O6’I)$ICH$ITI> HpI/I'-H/IHI)I JTOCTUIXKCHUSA UJIX HEOOC-
TKEHUSI pe3yJIbTaTOB JESITEIIbHOCTH, HAXOIUTh OMIKUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

Yuciaa 1 BEIYUCJIEHUA

e (CB000OAHO ONEpUPOBATh MOHATHIMU: pAllMOHATIBHOE YUCIIO0, OECKOHEUHas nepuoanydeckas ApoOb, mpo-
LEHTBI; UPPALIMOHAIBHOE YHCII0; MHOXECTBA PAllMOHAJIBHBIX U JIEHCTBUTENBHBIX YUCEI; MOAYJb AEHCT-
BUTEJIBHOIO YHCIIA.

e [IpumeHsaTh ApoOM U MPOLEHTHI AJS PELIeHUs MPUKIATHBIX 3a/1ad U3 Pa3IMuHbIX OTpaciel 3HaAHUM U
peanbHON KU3HU.

o [IpumensaTs npuOIMKEHHBIE BHIYMCIECHUS, NTPaBUIa OKPYIJIEHUS, IPUKUIKY M OLIEHKY pe3ylbTaTa BbI-
YUCJICHU.

e (CB000AHO OnepuUpoBaTh MOHATUEM: CTEIIEHb C LEJIBIM [T0Ka3aTeIeM; UCII0JIb30BaTh MOAXOAIIYI0 (pop-

My 3allMCH JEHCTBUTENIBHBIX YHCEN IS PELICHUS IPAKTUYECKUX 3a/1a4 U [IPEJICTaBICHNS JaHHBIX.

CB000OIHO OnEpUPOBATh MOHATHEM: apU(METHUECKHI KOPEHb HaTypalbHOW CTEMEHH.

CB00OHO ONEpUPOBATH MOHITHEM: CTENIEHb C PAI[MOHATIBHBIM ITOKA3aTEIIEM.

CB00OHO OnEpUPOBATH MOHATHIMHU: JIOTAPU(PM UUCIIA; TECATUUHBIE U HaTypaJIbHbIE JIOTapU(PMBI.

CB000OHO OnEpUPOBATh MOHATHIIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIOBOTO apryMEHTa.

OnepupoBath NOHATHAMH: APKCUHYC, aPKKOCUHYC U apKTAaHT€HC YMCIOBOTO apryMEHTa.

YpaBHeHHs U HEPABEHCTBA
e (CB000AHO OnEpUpPOBaTh MOHITUSIMU: TOKJECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE YPABHEHUS
1 YPaBHCHUA-CICACTBUA; PABHOCUJIbHBIC HCPABCHCTBA.
e [IpuMeHATH pa3nUyHbIE METOJBI PELICHHUS PAllMOHAIBHBIX U APOOHO-pAlMOHATBLHBIX YPAaBHEHUA; MpH-
MEHATb METOJl HUHTEPBAJIOB JUJIsl PELLICHUs HEPABEHCTB.



CBoOOAHO OmEepUpPOBaTh MOHATUSIMH: MHOTOUYJIEH OT OJHOW MEPEMEHHOM; MHOTOWIEH C IEJIBIMU KO3 (-
(dUMeHTaMu, KOPHH MHOTOWICHA;, IPUMEHSTH JIeJICHUE MHOTOYJICHAa HA MHOTOYJIEH C OCTaTKOM, T€O-
pemy besy u Teopemy Buera nns pemienus 3agad.

CB0oOOAHO OmEepHpOBaTh MOHATUSMU: CUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHIlA, ONPEACIUTEh MAaTPH-
bl 2 X 2 ¥ €ro FTeOMETPUUYECKUM CMBICIT; UCTIOIb30BATh CBOMCTBA OMpeneauTeNs 2 X 2 i BRIUYUCICHUS
€ro 3HAYCHHUs, IPUMEHSITh ONIPEACIUTENH 1JIsS PEIICHUS] CUCTEMbI IMHEHHBIX YPAaBHEHUI; MOJICIUPOBATH
peaibHbIE CUTYAI[UU C MTOMOIIbIO0 CUCTEMBI TUHEHHBIX YpaBHEHUH, UCCIEI0BAaTh MOCTPOCHHBIE MOICIIN
C IOMOIIBIO MATPHIL U ONPEACIUTENCH, HHTEPIIPETUPOBATH MOJIYYECHHBIN PE3YIIbTaT.

Vcnonb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JIJIs TPe0Opa30BaHUs BEIPAKECHUIA.

BeimonHsaTs mpeoOpa3zoBaHus YUCIOBBIX BBIPAKCHUI, COJACPIKAIINX CTEIICHU C PAllMOHATBHBIM MTOKAa3a-
TEICM.

Hcnonw30Bath cBOMCTBA JIOTapu(PMOB JIJ1s1 TpeoOpa3oBaHus JIOTapU(MHUIESCKUX BBIPAKCHUH.

CB0OOAHO OMEepUPOBATh MOHATHAMU: UPPAMOHATIBHBIE, TTOKA3aTeIbHbBIE U JIOTApU(PMUUISCKUE ypaBHE-
HHUS; HAXOAUTh UX PEIICHHS C TOMOIIbIO PAaBHOCHJIBHBIX MEPEXOJI0B MJIM OCYILIECTBIISAS MPOBEPKY KOP-
HEH.

[IpuMeHATh OCHOBHBIE TPHUTOHOMETpHUYECKHE (OPMYIBI Il MPeoOpa3OBaHUs TPUTOHOMETPUUYECKUX
BBIPAYKECHHUIA.

CBOOOJHO OTIEPUPOBATH MOHATHEM: TPUTOHOMETPUIECKOE YPaBHEHHE, IPUMEHITh HEOOX0muMBbIe (op-
MYJIbI JJ11 pEUIEHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPABHEHUH.

MopenupoBaTh peajabHbIe CUTYallMH Ha S3bIKE alNreOpbl, COCTABIIATh BHIPAKEHMSI, ypaBHEHUS, HEPABEH-
CTBa IO YCJIOBUIO 33/1a4H, UCCIIEI0BATh MOCTPOCHHBIC MOJICIIU C UCIIOJIb30BAHUEM alllapaTa ajireopol.

DyHKUMH U IPaPUKU

CB000IHO ONIEpUPOBATh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3a1aHus (YHKIIUU; B3aUMHO oOpaTHble PyHK-
UM, KOMITO3UIHSA (PYHKIUH; TpaduK (YHKINH; BBITOIHATH dJIEMEHTApHbIE Pe00pa3oBaHus TPapUKOB
byHKIHi.

CB00OOIHO ONEepHPOBATH MOHATUSAMHU: 00JACTh ONPEACICHUS M MHOXKECTBO 3HAUCHWH (YHKUIWHU, HYIH
(yHKINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

CB00OIHO ONEepUpOBaTh MOHATUAMU: YETHBIE U HEUYETHbIE (PYHKLUU, NepuoaudecKkue (GyHKIHMH, PO-
MEXYTKH MOHOTOHHOCTH (DYHKIIMM, MAKCUMYMbl 1 MUHUMYMbI (DYHKIIMH, HAHOOJIbIlIEE U HaUMEHbIIIEE
3HaueHUe PYHKIIUU Ha IPOMEKYTKE.

CB000/IHO ONEepUpPOBaTh MOHATHAMM: CTETIEHHAs (PYHKIUS C HATYpaIbHBIM M LIE€JIbIM MTOKa3aTesIeM, rpa-
¢uk creneHHON (DYHKIMM C HATypaJbHBIM U LIEJBIM IOKa3aTeneM; rpaduK KOpHsS N-Of CTENeHH Kak
(GyHKIIMM 00paTHOM CTENEHN C HaTypaJIbHBIM MOKa3aTeNeM.

OnepupoBaTh MOHATHAMU: JIMHEWHas, KBaJpaTU4YHas U APOOHO-IMHEHHAs (YHKIUU; BBIIOIHATh 3JI€-
MEHTapHOE MCCIIEJOBAHUE U TOCTPOCHHUE UX I'PaHKOB.

CB0oOOIHO omepupoBaTh MOHATUSMU: NOKa3aTeslbHas U jorapudmuueckas (QpyHKUIHH, UX CBOMCTBA U
rpaduKu; UCIOJIb30BaTh UX rpauKu s pelieHUs] ypaBHEHHH.

CB00OHO OmneprpoOBaTh NOHATUSIMH: TPUTOHOMETPUYECKAs! OKPYKHOCTh, ONpPEeIEHue TPUTOHOMETPH-
YecKuX (PyHKUIMH YMCIOBOIO apryMeHTa.

Hcnonb3oBatek rpadukn GyHKIUM A7 MCcleA0BaHMs IPOLIECCOB M 3aBUCUMOCTEN MPHU PELIeHUH 3a/1a4
U3 JPYruX y4eOHBIX MPEIMETOB U PEAbHOM KU3HU; BBIpaKaTh (OPMYJIaMU 3aBUCHMOCTU MEXIY BEJIH-
YHHAMHU.

Hayana MmaTeMaTH4eCKOro aHAJIN3a

CB0OOOIHO OmNEepUpoBaTh MOHATHAMH: apupMeTHUecKas U TeoMeTpUyecKas mporpeccus, 0eCKOHEYHO
yObIBaroIasi reoMeTpruuecKasi porpeccusi; JIMHENHbIM U SKCIIOHEHIIMATIBHBIA poCT, GopMyJia CIOKHBIX
IIPOLIEHTOB; UMETh ITPECTABIIEHUE O KOHCTAHTE €.

Hcnonb30BaTh MpOrpeccuu Ajsl pelieH s pealbHbIX 3a/1ad MPUKIIaJHOIO XapakTepa.

CB00OOIHO ONEPUPOBATH MOHATUAMU: MOCIEA0BATENBHOCTh, CIIOCOOBI 3a/1aHUS MOCIIEI0BATEIbHOCTEH,
MOHOTOHHBIE U OTPaHUYEHHbIE MTOCIIEJOBATEIbHOCTH; TOHUMATh OCHOBBI 3apOXKICHUS MaTeMaTUYECKO-
ro aHajM3a Kak aHajau3a 0€CKOHEYHO MaJbIX.

CB0OOJHO omepupoBaTh MOHATHSMHU: HENpEepbIBHbIE (YHKIMM; TOYKH paspbiBa rpaduka (yHKIUY;
aCUMIITOTHI rpaduKa GyHKIUH.

CB00OHO omepupoBaTh MOHATHEM: (DYHKIIUS, HETIPEPhIBHAS Ha OTpe3Ke; IPUMEHATh CBOMCTBa Hempe-
PBIBHBIX (DYHKLIMN U1 peleHus 3aau.



CB000HO onepupoOBaTh MOHATUSAMMU: II€pBasi U BTOpas IPOU3BOAHbIE (DYHKIMH, KacaTeabHasl K rpaduKy
byHKIHAM.

BbIuucnaTe npou3BOJHbIE CYMMBI, MPOM3BENCHHS, YaCTHOTO M KOMIIO3UIMH IBYX (DYHKIIMIA; 3HAThH
IIPOU3BO/IHBIE 3JIEMEHTAPHBIX (QYHKLUH.

Hcnonp30BaTh TEOMETPUYECKUA U (PU3UUECKUN CMBICI IIPOU3BOJHOM JIJIsl pEILICHHS 3a/1a4.

MHuo:xecTBa U JJOTHKA

CB000/IHO ONIEpUPOBATh MOHATUSIMH: MHOKECTBO, OIIEPAIIH HA/l MHOXKECTBAMHU.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIM allliapaT [Ulsl ONUCAaHUs PEaJbHBbIX IPOLECCOB U SIBICHUN,
IIPY pELICHUH 3aJa4 U3 IPYTUX y4EOHBIX [IPEIMETOB.

CB00OOIHO ONEpUPOBATH MOHATUAMU: ONpEAEICHHUE, TEOPEMa, YpaBHEHHE-CIIeICTBUE, CBOMCTBO Mare-
MaTHYECKOTO 00BEKTa, JJ0KA3aTEIbCTBO, PABHOCUIILHBIC YPaBHEHHS U HEPABEHCTBA.

Yucia 1 BBIYUCICHUSA

CB0OOOHO OMEepUPOBATH MOHATUSAMU: HATYPATBLHOE U IIEJI0C YHCIIO, MHOKECTBA HATYPATbHBIX M IIEIJIBIX
YHUCEJT; UCTIOJIb30BaTh Mpu3Haku aenuMocTu 1enbix unces, HOJ u HOK wnatypansHbIX uncen ais pe-
LIEHUs 3a/1a4, IPUMEHATh AIropuT™ EBKiuaa.

CB0O0OOIHO ONIEPUPOBATH IMOHSITHEM OCTATKa MO0 MOAYIIIO; 3alMChIBATh HATYPAJIbHBIC YUCIIA B PA3TMYHBIX
MO3UIMOHHBIX CUCTEMAX CUUCIICHHUSI.

CB0OOHO OnEepUpPOBaTH MOHATHAMH: KOMIUJIEKCHOE YMCIO U MHOXECTBO KOMIUIEKCHBIX YHCEN; Mpe-
CTaBJIATH KOMILJICKCHBIE YMCIa B alreOpandeckoi U TPUrOHOMETPUUYECKOI (popMe, BBIMONHITH apupMe-
TUYECKUE OTNEPAIMH ¢ HUMH B H300paKaTh HA KOOPIUHATHON TUIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA

CB000HO OTEepUPOBAThH MOHATHIMH: HPPAMOHAIBHBIC, TOKAa3aTeIbHBIE U JIoTapu(MUIECKHE HEPABEH-
CTBA; HAXOJUTb UX PEIICHUS C IOMOIIbIO PABHOCHJIBHBIX IIEPEXOJIOB.

Ocy1iecTBiATh 0TOOP KOPHEN IPH pelIeHUN TPUTOHOMETPHUUECKOTO YPaBHEHHUS.

CB00OHO omepupoBaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; MPHUMEHATh HEOOXOIUMBbIE
(bopMyIIBI TSl perIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB.

CB000IHO OmepUpPOBaTh MOHATHAMM: CUCTEMA U COBOKYNHOCTb YPaBHEHUN M HEPAaBEHCTB; PAaBHOCUIIb-
HBIE CUCTEMBI U CUCTEMBI-CIICCTBUS; HAXOAUTh PEIICHUs CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIbHBIX,
UppalMOHAIIBHBIX, IOKA3aTEIbHBIX U JIOTApU(PMUUECKUX YPaBHEHUIN 1 HEPABEHCTB.

Pemiate panmoHanbHble, UppaloOHAIbHBIE, TOKa3aTeIbHbIE, JOrapu(pMUUECKUe U TPUTOHOMETPHUECKHE
YPaBHEHUS U HEPABEHCTBA, COAECPKAIINE MOLYJIA U ITapaMETPBI.

[TpumensTh rpadguueckre METOABI AJIsl PEeUICHNs] YpaBHEHUM W HEPABEHCTB, a TAaKXKe 3a/1a4 ¢ napameT-
pamu.

MogenupoBaTh peajlbHble CUTYAIlMH Ha SI3bIKE ajareOphl, COCTABIATh BHIPAXKEHUS, YPaBHEHHsI, HEPABEH-
CTBAa U UX CHUCTEMBI 110 YCIOBHIO 33Jja4l, UCCIIEN0BATh NOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM alllla-
parta anreOpbl, HHTEPIPETUPOBATH MOTYUESHHBIH pe3yibTaT.

DOyHKIUH U TPadUKH

Ctpouth rpadMKu KOMIO3UIMN (PYHKUIUH ¢ TOMOIIBIO 3JIEMEHTApPHOTO UCCIIEI0BaHMs U CBOMCTB KOM-
MO3ULUH JIBYX (DYHKIIHH.

Ctpoutb reomeTprueckue 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPIMHATHOM MJIOCKOCTH.

CB000/1HO OnIepUPOBATh MOHATUAMU: TPAYPUKHA TPUTOHOMETPUIECKUX (PYHKITUI.

[TpumeHATh PYHKIMH [T MOJETUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana MmaTeMaTH4eCKOro aHAJIN3a

Hcnonb30BaTh MPOM3BOIHYIO IS HCCIe0BaHUs (YHKIIUM HA MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxonute HanbonpIiiee u HAaMMEHbIIIee 3HAYCHUS (YHKIIUA HETIPEPHIBHOM HA OTPE3KE.

HUcnonp3oBath MMPOU3BOJHYIO I HAXOXJACHUSA HAWTYYHICTO PCHICHUSA B IPUKIAAHBIX, B TOM YUCJIE CO-
[IUAJIbHO-)KOHOMHYECKHUX, 3aJauax, /Uil ONpeAeSeHUs CKOPOCTH M YCKOPEHMs Ipolecca, 3aJaHHOTIO
bopMmy1oit unu rpadpukom.

CB000/IHO omepupoBaTh MOHATUSAMH: MEPBOOOpa3Hasi, ONpeneNEHHbId UHTErpasl; HaXOAUTh MEePBO0O-
pas3HbIe 3JIeMEHTapHBIX (QYHKIUI U BBIYUCIATH HHTErpall o ¢popmyie Hetorona—JleiiGHuma.
Haxomuth momanu miaockux Guryp u 00bEMBI TEJT ¢ TTOMOIIBIO HHTErpaa.



e lMeTh mpeacTaBieHHEe O MaTEMaTHMYECKOM MOJEIMPOBAHUM Ha MpuUMepe cocTaBieHus nuddepeHiu-
AJbHBIX YPABHEHUU.

e Pemars npukiagHbBIe 337a4M, B TOM YHUCIE COIIMAIBHO-DPKOHOMUYECKOTO M (PU3UYECKOTO XapakTepa,
CpeICTBaMH MaTeMaTUYEeCKOro aHaIu3a.

COJAEP/KAHUE YYEBHOI'O KYPCA (IIO TOOAM OBYYEHUA)

10 kiace
Yucia U BBIYHCICHUSA

Parmonanbueie uyncia. OOBIKHOBEHHBIE M AECATUYHBIEC IPOOH, MPOLIEHTHI, OECKOHEUYHbIE TIEPUOIUUECKUE
apoOu. [Ipumenenue qpodeit 1 MPOLEHTOB JUIsl pelleH s IPUKJIAAHBIX 3a7a4 U3 pa3IMYHbIX OTpacieil 3HaHui U
peanbHON KU3HU.

JlelicTBUTENbHBIE YKCa. PalinoHanbHbIe M MppallMOHATIBHBIE YHCIa. ApU(PMETHYECKUE ONlepaliiy C IeH-
CTBUTEJIbHBIMM 4McIaMU. MoAy/nb AEWCTBUTEIBHOIO YMCIa M €ro cBoicTBa. [IpnOnnkéHHbIE BBIYMCIEHUS,
IIpaBWJIa OKPYIJICHUS, IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ 1ensiM nokasareneM. bunom HeroTona. Vcrons3oBanue noaxonsmend GopMbl 3arucu AeUCT-
BUTEJIbHBIX YUCEII Ul PEIICHUS IPAKTUYECKUX 3a1a4 U PEACTABICHUS JAHHBIX.

Apudmerniecknil KOpeHb HATypaIbHOW CTETIEHU U €r0 CBOMCTBA.

Crenensp ¢ palMOHaIbHBIM IIOKA3aTENIEM U €€ CBOWCTBA; CTENEHD C IEHCTBUTEIIBHBIM I10KA3aTEIEM.

Jlorapudwm gucia. CpoticTsa iorapudma. JlecaTHIHbIC M HATYpaTbHBIC JIOTApU(MEI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC M apKTaHI'€HC 4H-
CJIOBOTI'O apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaecTBa U TOXAECTBEHHbIE NTPe0Opa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHUs. PaBHOCUIIbHBIE ypaB-
HEHUs U ypaBHEHHUs-ceACcTBU. HepaBeHCTBO, pelieHe HEpaBEHCTBaA.

OcCHOBHbBIE METO/BI PELIECHUS LENbIX U APOOHO-PAMOHANIBHBIX YpaBHEHU U HepaBEHCTB. MHOIOUJICHBI
OT OJIHOM NepeMeHHOM. /leneHne MHOrousaeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHorouseHsl ¢ 1e-
neIMU K03 purmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUMN, COAEPIKAIINX CTEICHU U KOPHH.

WppanmonanbHble ypaBHeHNs. OCHOBHbBIE METO/bI PELICHHS UPPAlMOHAIBHBIX YPAaBHEHUH.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BbIpaKEeHH, COIepKaLIUX JOoTrapru(MBbI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHbIE METO/Ibl PEIICHUS JIOTapU(PMUIECKUX YpaBHEHUI.

OcHoBHble TpUronoMmerpuueckue popmynsl. [IpeobpazoBanre TPUrOHOMETPUUECKUX BbIpakeHHi. Pere-
HUE TPUTOHOMETPUYECKUX YPaBHEHUM.

Pemenue cuctem nuMHEHHBIX ypaBHEHUN. MaTpuiia cCUCTEMbI IMHEWHBIX ypaBHeHUH. Onpeaenurens MaT-
pHLBl 2X2, €ro reOMETPUYECKUHA CMBICI U CBOMCTBA; BBIYMCIECHUE €0 3HAUYECHHUS, IPUMEHEHHUE ONPEHCINUTEINS
JUISL pEICHUS] CUCTEMBI JIMHEMHBIX YpaBHEHHUN. Penienne npuKiIaHbeIX 3a/1a4 ¢ TOMOIIBIO CHCTEMBI JINHEWHBIX
ypaBHeHUH. VccnenoBanue oCTpOCHHON MOJEIIN ¢ TIOMOIIBIO MAaTPHUILL U ONIPEACIIUTEIIEH.

[TocTpoeHne MaTreMaTHYeCKMX MOJENEH PEAIbHOM CUTYallMM C IOMOINBIO YPABHEHUN W HEPABEHCTB.
[IpuMeHeHMEe ypaBHEHUI U HEpaBEHCTB K PELICHUIO MaTeMaTHYeCKHX 33Jad U 3a/1a4 U3 Pa3JIM4HbIX oOsacTten
HayKU U PEATbHON KU3HH.

DYyHKUMH U TPAaPUKHU

OyHkuMs, crnocoOsl 3ananus GyHkuuu. B3anmuo oOparubie ¢pynkiuu. Komnosunus ¢ynknuit. 'padux
¢byHKIMU. DIeMeHTapHbIe Mpeodpa3oBaHus Tpa@uKoB ()yHKITHA.

Ob6nacTh onpezeneHuss U MHOXeCTBO 3HaueHui GpyHkunu. Hynu ¢ynkuun. [IpomexxyTku 3HaKOMOCTOS H-
crBa. YétHble 1 Heu€THbIe QyHKIMH. [lepuoanyeckue GyHkuu. [IpoMexyTKu MOHOTOHHOCTH (DyHKIIMU. Mak-
CUMYMbI 1 MUHUMYMBI QyHKIIMU. Hanbomnblee u HauMeHbliee 3HaueHUsl (QYHKIIUU Ha TPOMEKYTKE.

Jlunelinas, KkBagpaTUyHast U APOOHO-TMHEHHAs (YHKIUHU. DJIeMEHTapHOEe MCCIE0BAaHHE U MOCTPOCHUE
UX rpauKoOB.

Crenennas GyHKLUS C HATYpaJbHBIM U LIeNbIM Moka3aTteneM. E€ cBoiicTBa u rpaduk. CBoiicTa u rpadux
KOpHsI N-0ii CTeNeHH Kak (GyHKIIMH 0OpaTHOW CTENEHH ¢ HaTypaJIbHBIM IOKa3aTeleM.

[Toka3zarenbHas U jorapupmuueckas (QpyHKIUHU, UX cBoicTBa W rpaduku. Mcnosnb3oBanue rpapukos
GyHKIUH 1715 petieHus] ypaBHeHHI.



Tpuronomerpudeckass OKpy>KHOCTb, OIPEIEICHUE TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOIO apryMeH-
Ta.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEATIbHBIX IIpoIieccax U sABIeHUsAX. I'paduku peaabHbIX 3aBUCUMOCTEH.
Havyana maTreMaTH4eckoro anajamnsa

ITocnenoBarenbHOCTH, CIIOCOOBI 3a/laHUs IOCIIEAOBaTeNbHOCTEH. MeTon MareMaTHYeCKOW HHIYKIHH.
MOHOTOHHBIE U OTpaHUUYEHHBIE IOCIIEN0BATENbHOCTU. McTOpHsS BO3HMKHOBEHMSI MaTEMAaTUYECKOrO aHallM3a
KaK aHaJIn3a 6ECKOHEUHO MaJIbIX.

Apudmerndeckas U reoMeTpuuecKas mporpeccuu. beckoHeyHo yObIBaromiasi TeoMeTpHyecKasi mporpec-
cusi. CyMMa 0€CKOHEUHO yOBIBAIOIIECH reOMETPHYECKOM mporpeccuu. JIMHEHHBIN U AKCITOHEHITHAIbHBIN POCT.
Yucno e. @opMyiia CIOKHBIX IPOLEHTOB. Vcronb3oBaHUe NPOrpecCUy Ul PELIEHUS pealIbHbIX 3ajad NpU-
KJIAZJHOTO XapakTepa.

HenpepoiBable (yHKIME ¥ UX cBOMCTBAa. Touku paspeiBa. AcUMNOTOTH rpadukoB (yakiuii. CBoiicTBa
(GyHKUMH HEenpepbIBHBIX HAa OTpe3ke. MeToa MHTEpBAaJIOB JUlsl pelleHusl HepaBeHCTB. [IpruMeHeHne cBOMCTB He-
MPEPBIBHBIX (DYHKIUH [T peLIeHus 3a1ay.

IlepBas u BTOpas npousBoaHble GyHKIUU. OnpeneseHue, reOMeTpUUecKuil U GU3NUECKUN CMBICI IIPOU3-
BOJIHOW. YpaBHEHHE KacaTeIbHOH K rpaduky QpyHKINH.

ITpon3sBosHbIE 3eMeHTapHBIX (yHKLIUH. [Ipon3BogHAs CyMMBI, IPOU3BEAEHUS, YACTHOIO U KOMIIO3ULIUH
GbyHKIHH.

MHo:xecTBa M JI0OTHKA

MHo0ecTBO, Onepalyy HajJ MHOXKECTBaMHM M MX cBoMcTBa. J(uarpammel Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO aIlapara Juls OIMCAaHUs PEAIbHBIX IIPOLIECCOB U SBJICHUMN, IPU PEIICHUU 3a/1ad
U3 IpYrux y4eOHBIX [IPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTEMAaTHYECKOTO 0OBEKTa, CIEICTBHUE, JOKA3aTEIbCTBO, PABHOCUIIb-
HbIE YpaBHEHUS.

11 xknace

Yuciia ¥ BLIYUCICHUA

Hatypanbnble u nensie yucna. [Ipumenenune npusHakos aenumoctu 1ensix uncen, HOJl u HOK, ocrat-
KOB 10 MOAYJIO, alroputMa EBKiuaa A penieHus 3a1a4 B LeNbIX Yhciiax.

KommnekcHbie uncna. Anredpanyeckas U1 TpUTOHOMETpUYecKast (pOpMbI 3allMCH KOMIUIEKCHOTO 4HCIa.
Apudmernueckre onepalnuu ¢ KOMIUIEKCHBIMU yHciaaMu. M300pakeHre KOMIUIEKCHBIX YMCeNl Ha KOOPJUHAT-
Hou muiockoctu. @opmyna MyaBpa. KopHu N-oii cTeneHd M3 KOMIUIEKCHOTO 4ucia. [I[puMeHenne KoMIUIeKC-
HBIX YUCeNl s pelieHus pU3nuecKuX U reOMeTpUYecKUX 3a/1ad.

YpaBHeHUsS M HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTb YPaBHEHHWI M HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U CHUCTEMBI-CIEICTBHUS.
PaBHOCHITbHBIE HEpABEHCTBA.

OT100p KOpHEW TPUTOHOMETPHUUECKUX YPaBHEHUH C MOMOIIbI0 TPUTOHOMETPHUECKOW OKpYKHOCTH. Pe-
HIEHUE TPUTOHOMETPUUYECKNX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELICHHS ITOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS! UPPALIOHATbHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUSI CUCTEM M COBOKYIHOCTEH PallMOHAIBHBIX, HPPALIMOHAIBHBIX, IOKA3aTelb-
HBIX ¥ JIOTApU(PMUUECKIX YPAaBHEHUH.

YpaBHEHHUs], HEPAaBEHCTBA U CUCTEMBI C ITapaMETPAMHU.

[IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHUIO MaTeMAaTHYECKUX 3aJa4 U 3a7a4 U3 pa3iny-
HBIX 00JIacTel HAYKU U peajbHOM JKU3HU, HHTEPIIPETAIHs TOJyYSeHHBIX PE3YJIbTaTOB.

DOyHKIUH U TPadUKH

I'padux kommozunun ¢yHKuui. ['eomMmerprudeckne oOpa3bl ypaBHEHUI U HEpaBEHCTB HAa KOOPAMHATHOMN
IIJIOCKOCTH.

Tpuronomerpuueckre GyHKIUHN, UX CBOMCTBA U rPpaUKH.

I'padmueckue MeTonbl perieHnsl ypaBHEHUN U HepaBeHCTB. ['paduyeckue MEeTOAbI pelieHus 3aaad ¢ na-
pamerpami.

Hcnonp3oBanue rpagukoB GyHKUUN 1715 UCCIEIOBAaHUS MPOLIECCOB U 3aBUCHMOCTEH, KOTOPbIe BO3HHKA-
0T TP pEeIIeHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U peabHON )KU3HU.

Hayana maTteMaTH4ecKoro aHajmsa



[IpuMeHeHne MPOM3BOIHON K MCCIIEN0BaHNIO (YHKIIMM HA MOHOTOHHOCTh W 3KCTpeMyMbl. Haxoxmenue
HauOOJIBIIET0 ¥ HAMMEHBILETO 3HAYCHUI HENpPEephIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne MPOU3BOAHON ISl HAXOXKACHUS HAWIYYIIEro PEHIeHUs] B IPUKJIaJAHbIX 3a7a4ax, s omnpe-
JeTICHHUsI CKOPOCTH M YCKOPEHHMS MIpoIiecca, 3alaHHOro (hopMyIIon min rpadguxom.

[TepBooOpasHas, oCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpasnbie aneMeHTapHbIX QyHKimii. [Ipa-
BUJIA HAXOXKJICHHUS NIEPBOOOPA3HBIX.

Wnrerpan. ['eomeTpruyeckuii cMbici UHTErpaia. Beruncienue onmpenenéHHOro MHTErpana mo Qopmysne
Herorona—JleitOnuma.

[Ipumenenue nHTerpana Ajig HaXOXACHUS IJIOMAAeH MIOCKUX GUryp 1 00bEMOB reOMETPUUECKHUX TEJI.

[Tpumeps! pemenuit quddepeHnnanbHbIX ypaBHeHH. MaTeMaTH4ecKoe MOACTUPOBAHNE PEaTIbHBIX MPO-
LIECCOB C MOMOMUIbIO AU epeHIInaTbHBIX YPABHEHHIA.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

Ha3Banue pa3nena
(koTM4ecTBO Ya-
COB)

OcHoBHoOe cojep:kaHHe pa3zaesia
(Tembl)

OcHOBHbIE BHAbI [1€ATEIBLHOCTH 00Yy-

YAIOLUINXCHA

MHO0XeCTBO Ieli-
CTBUTEJIBbHBIX YH-
cell.

MHuorousiensl. Pa-
LUOHAJIbHBIE YPaB-
HEHUS U HEPABEH-
crBa. CuCTEMBI JIN-
HEWHBIX ypaBHE-
HUM

(28 u)

MHOX€eCTBO, ONEPALIMHU HAJlT MHOXKECT-
BaMHU U UX CBoMcTBa. Jlnarpammel Dii-
nepa—DBenna. IIpuMmeHnenue TeopeTu-
KO-MHO>XECTBEHHOT'O  ammapara i
peuieHus 3aaay.

Panmonaneubie uyncia. OOBIKHOBEH-
HbIE U JECATHUYHbIE APOOH, POIEHTHI,
OCCKOHEUYHBIC MEPHOIUICCKHIE ITPOOH.
[IpumeHnenne napobGeli W TPOLICHTOB
JUISL pEUIEHUs MPUKJIAHbIX 3a]1a4.
JleWicTBuTenbHble yncia. Panuonans-
HblE W HpPpPAUUOHAIBHBIE YHCIA.
Apudmernueckue onepanuu ¢ gaencT-
BUTEJIBHBIMUA 4YHCIaMU. Monaynb neil-
CTBUTEJILHOTO YHUCJIA U €r0 CBOWCTBA.
[TpubnuxEHHBIE BBIYUCICHUS, MPABU-
Jla OKpYIJIEHUs, MPUKUJKA U OLECHKA
pe3yJibTaTta BBIYMCICHUN.

OCHOBHBIE METOJIbI PEIICHUS IENBIX U
JIpOOHO-pallMOHANBHBIX ypaBHEHUN U
HEpaBEHCTB. MHOIrOWIECHBI OT OJHOU
IepeMeHHON. JleleHne MHOrouJieHa
Ha MHOTOWIEH C OCTaTKoMm. Teopema
besy. MHorousneHsl ¢ 1eiabIMU KO3 (-
¢unuentamu. Teopema Buera.
Pemenue cucrem IMHENHBIX ypaBHE-
HH1. MaTpuiia cucTemMbl JIMHEHHBIX
ypaBHeHUH. Onpenenurens MaTpULIbI
2x2, ero reoMeTpU4eCKU CMBICI U
CBOWCTBA; BBIUYMCIICHUE €TI0 3HAYEHUSI;
MPUMEHEHUE ONPEETUTENS IS pe-
LIEHUS CUCTEMBI JIMHEWHBIX ypaBHE-
HUl. Pemenne npukiagHbIX 3a1a4 ¢
IIOMOIIBIO CUCTEMBI JINHEUHBIX YpaB-
HEHUU

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar s OIMCaHus X0/1a PEIICHHs MaTeMa-
TUYECKHUX 3a/1a4, & TAKXKE PEaJIbHBIX ITPOLIECCOB
U SIBJICHUU.

OnepupoBaThb NOHATHAMM: PALIUOHAIBHOE
4HCII0, OECKOHEUHasl IepruoanYecKas Apoob,
IIPOLIEHTBI; UPPALMOHAIBHOE U ICHCTBUTENb-
HO€ YHCJI0; MOJYJIb IEHCTBUTEIIBHOIO YUCIIA;
HCII0JIL30BATH TH IOHATHS NIPU IIPOBEACHUN
pacCyXJICHUM U JI0Ka3aTeJIbCTB, IPUMEHATH
JpoOu ¥ MPOLEHTHI [T PeLIeHUs TPUKIIaHbIX
3a/1a4 U3 pa3lInYHbIX OTpaciIed 3HAHWUM U pe-
aJIbHOW JKU3HMU.

Hcnonb3oBarh npulOinkEHHbIE BBIUMCICHMUS,
IIpaBUJIa OKPYIJIEHUS, IPUKUJIKY U OLICHKY pe-
3y/bTaTa BEIYUCICHHUMN.

IIpuMeHsATh pa3IMYHbIE METOJbI PEUICHUS pa-
[IUOHAIBHBIX M JIPOOHO-pAllMOHAIBHBIX YpaB-
HEHHI; a TaKK€ METOJl MHTEPBAJIOB JUIs pellle-
HUs HEPABEHCTB.

OnepupoBarb NOHATUSAAMHU . MHOTOYJIEH OT
OJIHOM IIEPEMEHHOM, €r0 KOPHU; NIPUMEHATH
JIeJICHME MHOTO4JIEHa HA MHOTOWIEH € OCTaT-
KOM, TeopeMy be3y u reopemy Buera nis pe-
LIEHUS 3a/1a4.

OnepupoBarh NOHATHAMM: CUCTEMA JIMHEH-
HBIX YPAaBHEHUM, MaTPHILA, ONPEAEIUTENb MAT-
pHLBL.

Hcnoab30BaTh CBOWCTBA OIpENENUTENsT 2X2
JUIsL BBIYMCIICHHUS €r0 3HA4YCHUs, NMPUMEHATH
ONPENEIUTENH ISl PEIICHUsI CUCTEMBI JIMHEH-
HBIX YPABHEHUM.

MoaeanpoBaTh peajabHble CUTYalluu ¢ TIOMO-
L[bI0 CUCTEMBI JIMHENHBIX YPaBHEHUH, HCCJIe-
A0BATh ITOCTPOEHHBIE MOJIETHN C TOMOLIBIO
MaTpHULl U ONPEIEIUTENICH, HHTEPIPETHPO-
BaTh [NOJIYYEHHBIN pe3yabTar




DYHKIUY U Tpa-
¢uku. CreneHHas
GYHKIHS C TIETTBIM

DyHKIUA, CTTOCOOBI 3aaHus (PYHKITHH.
B3aumnuo ob6parusie ¢pynkimuu. Komro-

surst Gyakuui. ['paduk Gyakmmm.

OnepupoBaTh NOHATUSIMH: PYHKIIUS, CITOCO-
ObI 3a1aHUS (PYHKIIUH; B3aMMHO OOpaTHbIE
dbyHKIIMH, KOMIO3UIUS QYHKIHHI, rpaduk

[I0Ka3aTesemM DneMeHTapHbIe TpeoOpa3oBaHus rpa- | (GyHKIMH, 00IaCTh ONPEACTICHUS U MHOXKECTBO
(12 9) (hUKOB QYHKIIUMA. 3HAYCHHUH PYHKIUHU, HYIU QYHKIIHH, TIPOME-
OO0nacTp orpeeieHUs] © MHOXKECTBO | KYTKU 3HAKOIIOCTOSHCTBA; JIMHEHHAs, KBa(pa-
3HaueHni GpyHkiuu. Hynu yHknouu. | THaHas, [poOHO-JIMHEWHAS U CTETICHHAs PyHK-
IIpomeKyTKHM 3HAKOIOCTOSIHCTBA. YET- | Lum.
Hble U Heu€THbIe PyHKUUU. [leproan- | BBINOJHATL 37IeMEHTapHBIE MpeoOpazoBaHUs
yeckue pyHKuuu. [IpomMexyTku MOHO- | rpaduKoB GyHKIUH.
TOHHOCTU (YHKIMH. MakCUMyMbl U 3HaTh U yMeTh I0Ka3bIBaTh YETHOCTD UITU
MUHUMYMBI pyHKIMU. Hanbonbimee | HEYETHOCTD (DYHKIIMU, TEPHOAMYHOCTD (PYHK-
HauMeHbIIee 3HaYeHNe PYHKIUU Ha 11, HAXOAUTb IPOMEKYTKA MOHOTOHHOCTH
IIPOMEXKYTKE. (yHKINH, MAKCUMYMbBI 1 MUHUMYMBI (DyHK-
Jluneiinas, kBaapaTuyHas M JIpOOHO-| I[UH, HaWOOJbIIEe U HAMEHbIIEeE 3HAUCHHE
nuHelHas (QyHKIUU. DnaeMeHTapHoe| (QYHKIMU Ha MPOMEXKYTKE.
UCCIIeIOBaHUE U TOCTpoeHue rpadu-| @opmMyJMpoBaTh U HILTIOCTPUPOBATH IPa-
KOB 3TUX (DYHKITHIA. (pnyecku cBONCTBA JIMHEMHOW, KBaAPATUYHOM,
Crenenp ¢ 1enbIM MoOKa3aTeneM. bu- | npoOHO-TUHEHHON U cTeneHHOW (yHKINH.
HoM HreroTOHA. Bripa:xkath (popmyIaMu 3aBUCHMOCTH MEXIY
CrenenHast (yHKIUSI C HATYpaJbHBIM | BEIMUYMHAMHU.
U 1enbIM noka3atesnem. E€ cBolicTBa u | 3HATH onpe/ejieHHe U CBOICTBA CTEIICHH C
rpaduk LEJIBIM TOKa3aTeNleM; TOIXO0IIyI0 (hopMy 3a-
IIUCH JIEUCTBUTEIIbHBIX YUCEN AJISl PELICHUS
NPaKTUYECKHX 3aJ1a4 M NPEJICTABICHUS JaHHBIX
Apudmernueckuii | ApudMeTHuecKuil KOpeHb HaTypaib- | @OpMyJHpPOBATh, 3alUCHIBATH B CHMBOJIHU-

KOpEHb N-0H cTe-
nenu. Mppanuo-
HaJbHBIC ypaBHE-

HOM CTENEHH U €ro CBOICTBA.
[IpeoOpa3oBaHus YHCIOBBIX BBIpAKE-
HHM, COIEPKALLUX CTEIIEHU U KOPHHU.

yeckoid ¢opmMe U HCMOJIB30BATh CBOWMCTBA
KOpHsI N-OU CTENEeHM JUIsl MpeoOpa3oBaHUs BbI-
paXKeHui.

HUs Wppanmonaneubie  ypaBHeHus. Oc- | HaxoauTh pelieHMsi MppaluOHAIBHBIX ypaB-

(18 ) HOBHBIE METOJABl PEIICHUS HPpaLMO- | HEHUI C MMOMOLIBI0 PAaBHOCHIIBHBIX MEPEXO/I0B
HaJbHBIX ypaBHEHUIH. PaBHOCWIIbHBIE | WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH.
nepexobl B pelieHuu upparnuoHanb- | CTpouTh rpaduk QyHKIUN KOpHS N-OH cTerne-
HBIX ypaBHEHUI. HU Kak oOpaTHOU /uig (QYHKIUU CTENEHU C Ha-
CpoiicTBa u rpaduk KOpHS N-O cTe- | TypaJbHbIM MOKa3aTeaeM
MEHU KaK (QYHKIIMU 0OpaTHOW CTENeHU
C HaTypaJbHbIM [TOKA3aTEIEM

[TokazarenbHas Crenenp ¢ palMOHaIbHBIM TOKa3aTe- | POpMyJMpPOBATh oOIpeAeleHHe CTEINEHU C

¢bynakmus. [lokasa-

JIeM U €€ CBOMCTBA.

palOHAJIBHBIM ITOKA3aTCIICM.

TenbHble  ypaBHe- | [loka3arenbHas QyHKUM, €€ cBoicTBa | BRIMONHATL MpeoOpa3oBaHUs YHMCIOBBIX BbI-
HUs u rpaduk. Mcnonbp3zoBaHue Trpaduka | paxkeHUH, coaepkKalux CTeIEeH! ¢ paroHallb-
(10 9) (GYHKIUY 1715 peIeHUs] ypaBHEHHH. HBIM I10Ka3aTeseM.
IlokazarenbHble ypaBHeHHsA. OcHOB- | Mcnosab3oBaTh nM(ppOBbIE pecypehl i 10-
HbIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX | CTPOCHUS rpaduKa Moka3aTelbHON QYHKINU U
ypaBHEHUH n3y4yeHus €€ CBOMCTB.
Haxoaurth pemieHus oKa3aTeabHbIX yYpaBHE-
HUU
Jlorapudpmuueckas | Jlorapudm uncna. Coiictsa norapud- | /laBaTh onpeaenenue jorapudma yuca; ae-
¢ynkmus. Jlora- Ma. JlecaTuUHbBIE U HaTypalbHbIE JIOTa- | CITUYHOIO U HaTypajibHOro jJorapudma. Ue-
pupmHuueckue pudmsl. [IpeobpazoBaHue BeIpaKeHH, | MOJIB30BATh CBOMCTBA JOrapu(pMOB IS Tpe-
ypaBHEHUSA COJIepIKALINX JIOTapU(PMBI. o0pa3oBaHus Jorapu(pMUIECKUX BBIPAKECHUH.
(18 9) Jlorapudmuueckas ¢pyHkuus, e€ cBoii- | CTpouth rpaduk jgorapudmMudeckoit pyHKuuu

ctBa u rpaduk. Mcnonb3oBanue rpa-
¢buka QyHKUIMU A peLIeHUs] ypaBHe-
HUH.

Kak 00paTHOM K Mmoka3aTeIbHON U UCIOIb30-
BaTh CBOICTBa Jorapu@muueckoit GyHKIMN
JUISl pEIIEHNUs 3a]a4.




Jlorapudmuueckue ypaBHenus. Oc-
HOBHBIC METO/IBI PEIICHUs Jorapud-
MHYECKUX YpaBHEHUH. PaBHOCUIIbHBIE
MIEPEXO0/Ibl B pelIcHUH Jorapudmmye-
CKMX YPaBHEHUHU.

Haxoauth pemieHus norapupMUYecKux ypas-
HEHUI C MOMOIIBI0 PAaBHOCUJIBHBIX MEPEX0JI0B
WJIM OCYLIECTBIISASI IPOBEPKY KOpHEH

Tpuronomerpuue- | CuHyC, KOCHHYC, TAHT'€HC U KOTaH- [daBaTh onpeaejieHus CUHYCa, KOCUHYCA, TaH-
CKHE€ BBIPQ)KEHUS H| F€HC YUCIIOBOTO apryMeHTa. ApKCH- IeHCa U KOTaHT€HCa YHCIOBOI0 apryMeHTa; a
YpaBHEHUS HYC, ApKKOCUHYC U apKTAHT€HC Y- TaK)Xe apKCHHYCa, apKKOCHHYCa U apKTaHT'€HCa
(22 v) CJIOBOI'O apryMEHTA. 4yucIa.
Tpuronomerpuueckas OKpy HOCTb, IIpuMeHATh OCHOBHBIE TPUIOHOMETPUYECKHUE
OIIpeieNIEHUE TPUTOHOMETPUUECKUX ¢dopmynbl Ui PeoOpa3oOBaHMsT TPUTOHOMET-
(yHKIUI YKCIOBOrO apryMeHTa. PUYECKUX BBIPAXKECHUII.
OCHOBHBIE TPUTOHOMETPUUECKHE Ipumensitb (GopMynsl TPUTOHOMETPUU  JUIS
¢dbopmyibl. [IpeoGpazoBanue Tpuro- peuIeHusT OCHOBHBIX THUIIOB TPUTOHOMETpHUYE-
HOMETPUYECKUX BbIpakeHui. Peme- CKHMX ypaBHEHUH
HUE TPUTOHOMETPUYECKUX YPABHEHUN
[TocnenoBarensHo- | IlocnepoBarenbHOCTH, CIIOCOOKI 3371a- | OnepupoBaTh MOHATHUAMM: TOCIIEIOBATEIb-

CTH ¥ IIPOTPECCHU
(10 9)

HHA IociexoBarenbHocTe. MeTot
MaTeMaTU4eCKON MHIYKIMU. MOHO-
TOHHBIE U OTPAHUYEHHBIE TIOCIIE0BA-
TenpHOCTH. McTopust aHanm3a 6ecko-
HEYHO MaJIbIX.

Apudmernueckass U reoMmerpuyecKas
MIPOrPECCHUMU.

beckoHneuHo yObIBaroliasi TreoMeTpu-
yeckas mnporpeccus. Cymma Oecko-
HEYHO YOBIBaIOIIEH I'€OMETPUUYECKOMN
nporpeccuu. JIMHEWHBIM U SKCIIOHEH-
HHAIBHBIN pocT. Yuco e.

@opMyna CIOXKHBIX MHpoueHTOB. Mc-
MIOJIb30BAaHHUE IPOTPECCUU I pellle-
HUS pealbHBIX 3aJlad MPUKIAJTHOTO
Xapakrepa

HOCTb, CIOCOOBI 3aJaHUs MOCIEIOBATEIbHO-
CTEH; MOHOTOHHBIE U OTPaHUYEHHBIE M1OCIIEIO-
BaTEJIbHOCTH; MCCJIEA0BATH I10CIEI0BATEIbHO-
CTH Ha MOHOTOHHOCTb M OTPAaHUYEHHOCTb.
[Tony4date npencraBieHne 00 OCHOBHBIX UAESIX
aHaJin3a OECKOHEUHO MaJIbIX.

JdaBatp onpenejnenne apudmeTuyeckol u
F€OMETPUYECKOMN ITPOTPECCUH.

Jloka3piBaTh CBOWCTBAa apu(PMETHUYECKON W
reOMETPUUYECKON MPOrpeccuy, HaXOIUTh CyM-
My YJIEHOB IPOrPECCHM, & TAKXKE CYMMY uJjie-
HOB OECKOHEYHO YOBIBAIOILIEH F€OMETPUUECKOMN
IIPOrPECCHUH.

Hcnonb3oBath nporpeccun Ajsl pelieHus 3a-
Jla4 IPUKJIAHOTO XapaKTep.

IIpumensTe GopMynly CIOXHBIX HPOLEHTOB
JUIsl pellIeHus 3a]1a4 U3 pealibHOM MPaKTUKU

HenpepsiBHble
¢ynkuuu. Ipous-
BOJIHAA

(20 u)

HenpeppiBHble PYHKIIMU U UX CBOMCT-
Ba. Touka paspeiBa. ACUMITOTHI Ipa-
¢ukoB ¢yHkuii. CoiicTBa QyHKIUI
HEINPEpBIBHBIX Ha OTpe3Kke. MeTon nH-
TEPBAJIOB JUISl PEIICHUS HEPaBEHCTB.
IIpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
GyHKIUHI 1715 peneHus 3a1a4.

IlepBas u BTOpasi NpOU3BOJHBIE
dbyakuun. OnpeneneHne, reoMeTpH-
YeCKUH U (PU3UUECKUI CMBICI ITPOU3-
BOJIHOW. YpaBHEHHE KacaTeIbHOU K
rpaduKy QyHKIHH.

[Ipou3BoiHbIE 371€MEHTAPHBIX (PYHK-
uui. [IpousBogHas CyMMBbl, IPOU3BE-
JICHUS], YACTHOTO U KOMIIO3HUIINH

byHKIMH

OnepupoBaTh NOHATUAMU: (QYHKLHSA HeEmpe-
pBIBHAs Ha OTpe3Ke, TOYKa pa3pbiBa (DYHKIUH,
acuMNTOTa rpaguka GyHKIUH.

IIpuMeHsAITH CBONCTBA HENpPEpBIBHBIX (DYHK-
LW JUIs pelIeHns 3a4a4.

OnepupoBaTh NOHATHAMM:. II€pBasi U BTOpas
MPOU3BOJIHbIE (YHKIMU; MOHUMATh (QU3NYe-
CKMM U T€OMETPUYECKHUI CMBICI ITPOU3BOHOM;
3alUChIBaTh YPAaBHEHHE KacCaTEIbHOM.
BpI4uCaAThL IPOU3BOAHBIE CYMMBI, ITPOU3BE-
JICHUS], YACTHOTO U CII0)KHON (YHKIHH.
N3yuaTs npou3BOJHBIE JIEMEHTAPHBIX (YHK-
HAH.

Hcnoan3oBatrh reomerpuueckuii u Qusnue-
CKHI CMBICI IIPOU3BOJIHOM Il pELIeHUS 3a/1a4

[ToBTOpEHME,
0000I1IEeHNE, CHC-
TeMaTH3alus 3Ha-
Hui (2 1)

OcHOBHbIE MOHATHS Kypca anredpbl 1
Hayaj MaTeMaTudeckoro aHammsza 10
Kjacca, 00OOIeHHEe M CHUCTEMaTH3a-
U 3HAaHUU

IIpumeHsATH OCHOBHBIE MOHATHS Kypca anreo-
pbl U Hayal MaTeMaTU4EeCKOro aHaius3a i
peuieHus 3a1ad U3 pealbHON KU3HU U APYTHX
LIKOJIbHBIX IIPEAMETOB




Ha3Banue pa3aena

OcHoBHoOe conep:kaHue pa3jeia

OcHOBHbBIE BH/bI JAeATEIbHOCTH 00y4aro-

(kommyecTBO  4a- | (TeMbl) 11170.(8
COB)
Uccnenosanue [Ipumenenue nmpou3BoHON K uccie- | CTpouTh rpaduk KOMHO3UIUU (GYHKIHHA € T0-

¢yHKIMi ¢ TIOMO-
IIBIO TIPOU3BOTHON
(24 4)

NoBaHMIO (YHKIMKA HA MOHOTOH-
HOCTh U 3KCTpeMyMbl. HaxosxneHue
HauOOJIBIIEr0 M HAUMEHBIICIO 3Ha-
YEHUsI HENPEphIBHOW (QYHKIIMU Ha
OTpE3Ke.

[IpumeneHne MPOU3BOAHON JIs1 Ha-
XOXKJICHUS HAWJIY4lIero penieHus B
MPUKIAIHBIX 3aJa4dax, I oIpee-
JIEHUS CKOPOCTU M YCKOPEHUs Mpo-
necca, 3aJaHHOTO (HOpMyJION WK
rpauKoM.

Kommnoszunuss ¢ynkuuii. ['eomerpu-
gyeckne o0pa3bl ypaBHEHHH M Hepa-
BEHCTB Ha KOOPJMHATHOM TIOCKOCTH

MOIIBIO  3JEMEHTapHOTO
CBOICTB KOMITO3UIIUH.
CTponTh reomMeTpruecKue 00pa3bl ypaBHEHUH
HEPAaBEHCTB Ha KOOPAMHATHOMN IJIOCKOCTH.
Hcnoab30BaTh MPOU3BOIHYIO UIS HCCIIEA0BA-
HUSL QYHKIIMA HA MOHOTOHHOCTb U 9KCTPEMYMBI;
HAXOIMTh HauOoJblllee ¥ HAMMEHbIIEE 3Hade-
HUsl QYHKIIUU HETIPEPHIBHOM Ha OTpE3Ke;
Crpouts rpaduku QyHKOHMA Ha OCHOBaHUU
MIPOBEIEHHOTO UCCIIEIOBAHMUSI.

Hcnoab30BaTh MPOM3BOAHYIO ISl HAXOMXKICHUS
HAWIYYILIEro pelIeHHs] B MPUKIATHBIX, B TOM
YHCIIe COIMATbHO-DKOHOMUYECKHX, 3a/1a4ax, s
oTpezieNieHUs] CKOPOCTU U YCKOpPEHUs Mpoliecca,
3ajaHHOTO (hopMyIoi wim rpaduKoMm.
IMonyyaTs mpeacraBiieHHe O TPUMEHEHUU
MIPOU3BOAHON B PA3JIMYHBIX OTPACIAX 3HAHUM

HUCCICO0BaHUA u

[lepBooOpa3Has
UHTETpa
(12 u)

IlepBooOpazHasi, OCHOBHOE CBOHCTBO
nepBooOpasHbix.  IlepBooOpa3Hbie
asieMeHTapHbIX (QyHKuui. IlpaBuna
HaXO0XKJICHHUS TEPBOOOPA3HBIX.
Huterpan. I'eoMeTpuueckuii CMBICHT
MHTErpaya. Beluucnenue omnpene-
JNEHHOTO WHTerpajga 1o Qopmye
Herotona-Jleitonuna.

IIpumeHeHne uHTErpana aus Haxox-
JeHUs TUIoIaZe MmiIockux ¢Guryp u
00BbEMOB reOMETPUYECKHX TEJl.
[Ipumeps! pemennit audpepeHnn-
QJIBHBIX YPAaBHEHUH.

OnepupoBaTh NOHATHUAMM: [IEPBOOOPA3HAs U
ornpeneneHHbid uaTEerpan. Haxoaurs mepBooo-
pasHble 3JIEMEHTApHBIX (PYHKIUI U BBIYUCIIATH
uHTerpai o popmyne Herorona — Jleiibnuma.
Haxoauth miomany miockux Guryp u o0bEmMbl
TeJI C IOMOUIBIO OIPEEIEHHOIO HHTErpaa.
3HAKOMHTBCS C MATEMATUYECKUM MOJEIUPOBA-
HUEM Ha npumepe nuddepeHInaIbHbIX ypaBHe-
HUU.

IMosyuaTs npenacTaBieHHe O 3HAYEHHM BBEJE-
HUS MOHATHS MHTETpalla B pa3BUTHM MAaT€MaTHU-
KH

I'paduku Tpurono-
METpUYECKUX (PyHK-
nui. Tpuronomerpu-
YECKUE HEPABEHCTBA
(16 v)

Tpuronomerpruyeckue QyHKIHUH, HX
CBOWCTBA U IpaduKu.

OT1bop KOpHEl TpUTOHOMETpHUUE-
CKHX YPaBHEHHH C IOMOILBIO TPUIO-
HOMETPHUYECKON OKPY>KHOCTH.
Pemenne TpUrOHOMETPUYECKUX HeE-
pPaBEHCTB

Hcnoab3oBath nuppoBbie pecypceshl I 110-
CTPOEHUS TPapUKOB TPUTOHOMETPUUECKUX
(GYHKIIMHM U U3Y4YEHUSI UX CBOWCTB.

Pemiate TpUTrOHOMETPUYECKHE YpPAaBHEHUSA U
OCYIIECTBIISATh OTOOpP KOpHEH C MOMOUIbIO TpHU-
TOHOMETPUYECKON OKPYKHOCTH.

I[IpumensiTe QopMynabl TPUTOHOMETPUH  JUIS
pEeLICHUsI OCHOBHBIX THUIIOB TPUTOHOMETpHUYE-
CKHMX HEpPaBEHCTB.

Hcnoab3oBath nu(ppoBbIe pecypesl I 110-
CTPOEHUS U HccreioBaHus rpadukoB QyHKIMN

WppannonanbsHele,
[oKa3aTeIbHbIE U JIO-
rapupmMHUEcKue Hepa-
BEHCTB (24 u)

OcCHOBHBIE METOJBI PELIEHUS TMOKa-
3aTeJIbHBIX U JIOTApUPMUUECKHX He-
pPaBEHCTB.

OcHOBHbBIE METOABI pEUICHHUs] Uppa-
LIMOHAJIbHBIX HEPABEHCTB.
I'pacdmueckue Meronpl pemieHus up-
paloHAaIbHBIX, I10Ka3aTelIbHBIX H
Jorapu(MUYECKUX ypaBHEHUHN U He-

IIpuMeHATH CBOMCTBA IOKA3aTEJIbHOW M JiOra-
pudMudeckod (QYHKIMI K peHIeHHI0 IoKa3a-
TEJIbHBIX U JIOTapU(PMHUECKUX HEPABEHCTB.
O00cHOBATH PAaBHOCHUIIBHOCTB IIEPEXO0B.
Pemarh uppaioHaabHble HEPABEHCTBA.
Hcnoan3oBarh rpaduyueckne METOABl U CBOM-
CTBA BXOJSIIMX B YpPAaBHEHHE WJIN HEPABEHCTBO
GyHKIMI 15 petieHus 3a1a4u




paBEHCTB

KomiiekcHrblie yncia
(10 9)

KommiekcHpie uymcia. AnreGpaunde-
CKasi U TPUTOHOMETpUYEcKasi pOpMbI
3aIMCH KOMIUIEKCHOTO YHCIIa.
Apudmerndeckrue onepanuu ¢ KoM-
IUIEKCHBIMH YHCIIAMU.

N300pakeHre KOMILJICKCHBIX YHCEI
Ha KOOPJMHATHON INIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cre-
IIEHH U3 KOMIUIEKCHOI'O YHCIIa.
[IpuMeHeHNEe KOMIUIEKCHBIX YHCEN
U pelieHust (U3NYEeCKUX M TIeo-
METPUUYECKUX 3aau

OnepupoBaTh NOHATHAMM: KOMIUIEKCHOE YHC-
JI0 U MHOKE€CTBO KOMILJIEKCHBIX YHCEIL.
IIpencraBasATh KOMIUIEKCHBIE YKCIa B areo-
pandecKkoi U TPUTOHOMETPUIECKOU hopme.
BbinogHAThL apudmeTryeckue onepamnuu ¢ Hu-
MHU.

HN300paxkaTh KOMIUIEKCHBIE YHCJIa HA KOOPJH-
HAaTHOM IUIOCKOCTH.

IpumensTs Gopmyry MyaBpa u mojaydarthb
MIPEACTABJICHUE O KOPHAX N-0il CTENEHU U3 KOM-
IJIEKCHOTO YHClia. 3HAKOMHUTBLCS C IPUMEpaMu
MPUMEHEHHUS KOMIUIEKCHBIX YUCEJ JIJISl PEeIICHUS
reOMEeTPUYECKUX U (PU3MUECKUX 3aau

Harypanbnslie u 1ie-
JbI€ YHCTIa
(10 9)

HarypanbHble u niensie gyucia.
[IpuMeHeHne TPU3HAKOB JEIMMOCTH
uensix yucesn, HOJ u HOK, ocrart-
KOB 10 MOAYJIt0, airopurma EBKin-
Jla JIs PeIIeHUs 3a/1a4 B LIEJIbIX YHC-
nax

OnepupoBarb NOHATHAMHU: HaTypaJbHOE U Iie-
JI0€ YUCII0, MHOYKECTBO HATYpAJIbHBIX YUCEI.
Hcnonb3oBaTh NPU3HAKH JIETMMOCTH LIEBIX
guces; ocratku o moaynto; HOJl u HOK Haty-
paJIbHBIX YMCell; AIropuT™ EBknuna aiis pee-
HUS 3a/1a4.

3anuchbIBaTh HATypajbHbIE YKCIA B Pa3IMYHBIX
NO3UIHMOHHBIX CHCTEMaX CUMCIICHUS

Cucremsl paimo-
HaJbHBIX, HPPALHO-
HaJIbHBIX ITOKa3a-
TENbHBIX U JIOTa-
PUPMHUECKUX ypaB-
HEHUU

(12 9)

Cucrema 1 COBOKYITHOCTh ypaBHEHHII.

PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUSL.

OCHOBHBIE METO/IbI PEUIEHUS CUCTEM
1 COBOKYITHOCTEW pallMOHAJIbHBIX,
HUPPALMOHATIbHBIX, I0KA3aTEIbHBIX U
norapu(MUUECKUX YpaBHEHUH.
[IpumeneHne ypaBHEHUH, CUCTEM H
HEPaBEHCTB K PEUICHUI0O MaTeMaTH-
YECKUX 337a4 U 3a/1a4 U3 pa3InuHbIX
oOactell HAyKH U peabHOM JKU3HU,
UHTEpIpeTalusl MOJyYEeHHBIX pe-
3yJbTaTOB

OnepupoBaTh NOHATHAMU: CUCTEMA U COBO-
KYIIHOCTb YPAaBHEHUI U HEPABEHCTB; PELICHHE
CHUCTEMBI WJIH COBOKYITHOCTH; PABHOCWJIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBHSI.

HaxoauTs pemenus cucTeM U COBOKYITHOCTEN
LIEJIbIX PallMOHAIbHBIX, UPPALMOHAIBHBIX, [I0KA-
3aTENIbHBIX M JOTapUPMHUECKUX YPAaBHEHUHN U
HEPaBEHCTB.

IIpuMeHATH CHUCTEMBI YPABHEHUH K PELICHUIO
TEKCTOBBIX 3ajlay U3 pa3IMYHbIX oO1acTeil 3Ha-
HUW U peIbHOM KU3HHU; HHTEPIPETHPOBATH
MIOJIyYEHHBIE PELICHUS.

Hcnonb3oBath 1(poBbIE pECYPCHI

3agaum c mapamer-
pamu

PanmonaneHble, MppanoHaIbHbIE,
MoKa3aTebHbIE, JoTapuPMUUECKHE

Bb10upaTh crioco0 perieHus palioHalbHbIX,
UppalMOHATIBHBIX, IOKA3aTeIbHBIX, JIOTapUpMU-

(16 u) U TPUTOHOMETPUYECKUE YPABHEHUS, | YECKUX U TPUTOHOMETPUYECKUX YPABHEHUHN U
HCPaBCHCTBA U CUCTEMBI C IMapaMcCT- HCPABCHCTB, COACPKAINUX MOJYJIN U ITapaMETPhI
paMu. IIpumensite rpaduyeckue M aHAIUTHYECKUE
[TocTpoeHne n nccnenoBaHue MaTe- | METOJBI I PEIICHHUS] YPAaBHEHHWI M HEPAaBEHCTB
MaTHYECKUX MOJIeNIel peallbHbIX CU- | ¢ TIapaMeTpaMM, a TakKe HccliefioBaHue (PyHK-
Tyalui ¢ TOMOIIBIO YPaBHEHHI, KA METOJaMHU MaTEMaTUYECKOTO aHAIMN3a.
CUCTEM YPaBHEHHUH U HEPABEHCTB C Crpouthb u HccaeI0BaTh MaTEMATUYECKUE MO-
rnapamMeTpamu JIeIM peAbHBIX CUTYyalluii C ITOMOINBIO YpaBHE-

HUI, HEPABEHCTB U CUCTEM C ITapaMeTpaMu

[ToBTOpenue, 0000- | OCHOBHBIE MOHATUS U METOIbI Kyp- | MoaeaupoBaTh peaabHble CUTYalluu Ha SI3bIKE

IIeHUE, CHUCTEeMaTH- | ca, 000OILIeHHe W CcHCcTeMaTHU3auus | anreOpbl, COCTABJIATH BHIPAXKEHUS, ypaBHEHUS,

3auust 3HaHui (16 1)

3HAHUH

HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCJIe0BATH TIOCTPOEHHBIE MOJIENIN C UCTIOb-
30BaHUEM arfmnapara ajareOpsl.

IpuMeHsATh QYHKUUU I MOJEIUPOBAHUS U
UCCIIEIOBaHMSl PEATIbHBIX IIPOLIECCOB.

Pemarh npukiagHbie 3a1a4i, B TOM YHCIIE CO-
[[MAJIbHO-YKOHOMUYECKOTr0 U (PU3HYECKOr0 Xa-




pakTepa, CpeJICTBaMU aJreOpbl K MaTeMaTH4e-
CKOT'0 aHaJIN3a

IMoypounoe nianupoBanue AJI'EBPA u nHauana matemaTudeckoro ananausa, 10 kiace

Ne Conep:kanue y4eOHOIro MaTepuaa Kou- [ara npoBenenus
BO
NyHKTa YACOB TUIaH baxT
1. IToBTOpPEHME U pacHIUpPeHHe CBeIeHUIT 0 18
GyHkumMu
1-5 HawnGoupiiee 1 HanMeHbIlIee 3Ha4eHUsI (PYHKITUH. 5
YérHble U HEUETHBIE (PYHKIIUU.
6-7 [Toctpoenue rpadukoB PyHKIIUN C TOMOIIBIO 3
TFEOMETPHUYUCCKUX MTPeoOpa3oBaHuit
8-10 OO6patHas GyHKIHS 2
11-13 PaBHOCHIIbHBIE YpaBHEHHS U HEPABEHCTBA 3
14-17 Metox UHTEPBAIOB 4
18 Konmponvnas paboma Ne 1 1
2. Crenennasi pyHkums 23
19 CrenenHas (yHKIUS C HaTypalbHBIM IIOKa3aTeleM 1
20-21 | CrenenHas pyHKIUS C LEJIBIM [TOKa3aTeaeM 2
22-23 | Onpenenenne kopHs N-it crenenu. PyHxmus y = Vx 2
24-27 | CoiicTBa KOpHS N-ii CTETIEHU 4
28 Koumponvnas paboma Ne 2 1
29-30 | Ompenenenue u CBOMCTBA CTENIEHH C PAITMOHATBHBIM 2
nokasaresieM
31-34 | UppannoHaJIbHBIC YPaBHCHHUS 4
35-37 | Metoa paBHOCHIIBHBIX TIPEOOPa30BaAHUM IS PEIICHUS 3
UppaIMOHATBFHBIX YPaBHEHUN
38-40 | MppauuoHanbHbIe HEPABEHCTBA 3
41 Koumponvnas paboma Ne 3 1

3. Tpuronomerpuyeckue pyHKuuu 35




42-43 | PapuanHast Mepa yria 2
44-45 | Tpuronomerpuueckue QyHKIIUH YUCIOBOTO 2
aprymeHTa
46-47 | 3Haku 3HAYEHUI TPUTOHOMETPUUYECKHUX (PYHKIUH. 2
YETHOCTH M HEUETHOCTH TPUTOHOMETPUIECKUX (PyHK-
05051
48 [lepuonnueckue pyHKINU 1
49-51 | CBoiicTBa 1 rpauKu QYHKIMHA Yy = SinX Uy = 3
cos x
52-54 | CgoiicTBa v rpaduKku QyHKIMH Yy = tgxuy = 3
ctg x
55 Konmponvnas paboma Ne 4 1
56-59 | OcHOBHBIE COOTHOIICHUSI MEKAY TPUTOHOMETPUYE- 4
CKUMU (PYHKIIUSIMH OJTHOTO U TOTO JK€ apryMeHTa
60-62 | ®opMymBI CIIOKEHUS 3
63-64 | ®opmymBl NPUBEACHUS 2
65-69 | ®opMyIIbl TBOWHOTO U MOJIOBUHHOTO YTJIOB 5
70-72 | CymMMa M pa3HOCTh CUHYCOB (KOCHHYCOB) 3
73-75 | ®opmynsl mpeoOpa3oBaHus IPOU3BEICHHS TPUTOHO- 3
METpUYECKUX (PYHKIUI B CyMMy
76 Konmponvnasa paboma Ne 5 1
4. TpuroHomeTpuiecKkne ypaBHeHus 1 22
HepaBeHCTBa
77-79 YpaBHeHVe cos x = b 3
80-82 | YpaBHeHue sinx = b 3
83-85 | YpaBHeHusatgx = buctgx = b 3
86-88 | dynkuuuy = arccosx,y = arcsinx,y = 3
arctg x u
y = arcctg x
89-91 | TpuronomeTpHuecKue ypaBHEHHsI, CBOJISIINECS K all- 3
redpandecKkum
92-94 | PemieHue TpUTrOHOMETPUYECKUX YPaBHEHUH METOJIOM 3

Pa3I0KEHUA Ha MHOXUTCIIN




95-97 | Pemienue npocTeHIINX TPUTOHOMETPHYECKIX 3
HEpaBEHCTB
98 Koumponvnas paboma Ne 6 1
5. IlpousBoaHasi U eé MpUMeHeHne 30
99-101 | [Ipencraienue o npexaesne GyHKIMU B TOYKE U O HE- 3
IPEPHIBHOCTH (PYHKIIUHU B TOUKE
102 3a1auu 0 MTHOBEHHOM CKOPOCTH M KacaTeJIbHOM K 1
rpaduxy
byHKIIUN
103-105 | IlonsiTHe MPOU3BOIHOM 3
106-108 | IlpaBuia BEIYUCICHUS TPOU3BOIHBIX 3
109-111 | YpaBHeHHE KacaTeIbHOM 3
112 Konmponvnas paboma Ne 7 1
113-115 | Ilpu3Haku Bo3pacTaHus ¥ yObIBaHHUS (DYHKIHH 3
116-119 | Touku sKcTpeMyMa (yHKIIHA 4
120-123 | IlpumeHeHne MpOU3BOJHOM MPH HAXO0XKICHUH HaH- 4
0oJbIIero U
HAMMEHBIIIETO 3HAYeHUH (PyHKINH
124-127 | Iloctpoenue rpagukoB GyHKIMUN 4
128 Konmponvnasa paboma Ne 8 1
IToBTOpeHue M cucTeMaTH3aLMA Y41eOHOTO 6
MaTepuaJa
129-132 | IloBTOpeHME U cUCTEMAaTH3alUs Y4eOHOro MaTepHuaa 4
3a Kypc TeOMeTpUu
133-134 | UtoroBas KOHTpoJIbHAs paboTa 2
Hror 134




IHoypounoe niianupoBanue AJI'EBPA u Hauajia MaTemMaTn4eckoro anaansa, 11 kmacc

Ne Jlama Tema ypoka
n/n | Ilhan ‘ Dakm
HccaenoBanue GyHKIMii ¢ NIOMOIIbIO NPOU3BOAHONM - 24 yaca
1 [ToBTOpenue yuebHOro MaTepuaia o reme: «KopeHn n-oii cTeneHm»

2 [ToBTOpeHne yyeOHOTO MaTepuaia o Teme: « I puroHoMeTpus»

3 [ToBTOpenue yuebHOro MaTepuania mno reme: «lIpousBogHas»

4 I'naBa 1: IOKA3ATEJIBHASA U JIOTAPUOMHUYECKASA ®YHKIIUN
(3249)

5 CreneHs ¢ NPOU3BOJIBHBIM JACHCTBUTENBHBIM MOKa3atTeneM. [lokazarenpHas
byHKIHS.

6 [TonsiTie mokaszatenbHON QyHKIMK

7 MokasatenbHaa GyHKUMA

8 MokasaTenbHasA GyHKLMA

9 ITokazaresbHbIE ypaBHEHHUS

10 ITokazarenbHblE ypaBHEHUS

11 IToxazaTenbHbIC YpaBHEHUS

12 [TokazaTenbHbIC HEPABEHCTBA

13 [TokazarenpbHBIC HEPABEHCTBA

14 IToka3zaTenbHbIC HEPABEHCTBA

15 Kountpoabhas paGora Nel no teme «IlokazarenbHas ¢pynkuus. [lokaszareib-
Hble YPABHEHNSI H HEPABEHCTBA»

16 [Nonsitue norapugma.

17 Jlorapudm u ero cBoCTBa.

18 Jlorapudwm u ero cBoiicTBa.

19 Jlorapudm u ero CBONCTBA.

20 [IpumeHeHne CBOMCTB JiorapudMa Ipu penIeHuH YIPaKHEHUI.

21 [TpumeHeHue CBOWMCTB JlorapudmMa Py peIIeHUH YIPaKHEHUH.

22 [MonsTre norapupMUUEcKon QYHKIHIH.

23 CaoiicTBa norapupmMuuecKoil GpyHKIHUH.

24 [Moctpoenue rpaduka norapudmudeckoit GyHKmu.

25 I'padmaeckwii criocod pemeHus TorapuMUIECKUX ypaBHEHUH.

26 Jlorapumuyeckue ypaBHEHUS.

27 Jlorapudmudeckre ypaBHEHHSI.

28 Jlorapumuyeckme ypaBHEHUS.

29 JlorapupMuUecKHe HEPABEHCTBA.

30 JlorapumMuyeckne HepaBEeHCTBA.

31 Jlorapudmuveckre HEpaBEHCTBA.

32 Pemenue norapudMuyeckux HEpPaBEHCTB PA3TUYHBIMI METOTAMHU.

33 [IponsBoHast mokazaTenbHON QyHKIINY.

34 IIponsBogHas morapudmudeckoi GyHKIHH.

35 [IpousBoaHas MOKA3aTEIbLHOM U JIOTapUPMHUUSCKOHN QYHKIIUH.

36 KonTpoabnas padora Ne2 o teme «Jlorapudgmuydeckas pynkuus. Jlorapug-
MHYeCKHe ypaBHeHHsI 1 HepaBeHcTBa. [Ipon3BoaHbIe MOKAa3aTEIbHON U JIora-
pudpmudecko GyHKIMII»

IlepBooOpa3Hast u mHTErpaJ - 12 yacon

37 [TepBooOpazHas

38 OCHOBHOE CBOWMCTBO MEPBOOOPA3HBIX

39 [TepBoOOpa3HbIE IIeMEHTAPHBIX (DYHKIHNA

40 [TpaBuia HaX0XXJIEHHSI IEPBOOOPA3HBIX




41

Nurerpai. I'eomerpuyeckuii CMbICI MHTETpasa

42 Breruncnenne onpeaenénnoro uarerpaia mno dhopmysne Hetorona-Jleitoauma

43 [TpumeHeHne nHTErpana Juist HAXOXKICHUS TUIOMIAACH MIOCKUX QUTYD

44 [TpumeHeHne uHTEerpaia A HaX0XACHHU 00bEMOB reOMETPUUECKUX TeJ

45 [Tpumepsl pemennii nuddepeHIMaTbHbIX YPaBHECHUI

46 MareMaTHuecKoe MOJICIIMPOBAHUE PEATTBHBIX MPOIECCOB C MTOMOIIBIO A (-

dbepeHInaIbHbIX YpaBHEHHH
47 [ToBTOpenue mo reme «[lepBooOpaszHas u HHTETpa»
48 Konmponvnaa pavoma Ne2no meme «Ilepsoodpaznasn u unmezpany
WuTerpas u ero npumenenue ( 124acon)

49 [MonsiTre mepBooOpa3HON.

50 OCHOBHOE CBOMCTBO ITEpBOOOPA3HOIA.

51 IIpaBuia HaXOXACHUS TIEPBOOOPA3HOM.

52 [IpaBuia HaXOXKICHHS MIEPBOOOPA3HOM.

53 IIpaBuia HaXOXACHUS TIEPBOOOPA3HOM.

54 [Imomaas KpUBOJMHENHON Tpaneuuu.

55 OrnpeneneHHblil HHTETpall.

56 [Tnomans kpuBoNMHEHHON Tpanenuu. OnpeneIeHHbIN HHTErpall.

57 Pewienue 3a1ay Ha BBIYUCIICHUE IUTOIIAN KPUBOJIMHEWHOMN Tpanennu.

58 Pewienue 3aay Ha BIYUCIICHHE IIOMAAY KPUBOJIUHEWHOM Tpaleluu.

59 Brluncinenue 00bEMOB Tell.

60 KonTponbnas padora Ne3 o reme «MHTerpaJ u ero NnpuMeHeHHe».
HarypajbHble u neJbie yncia - 10 yacos

61 Harypasibabie u 1iesnsie yucia

62 [Ipu3HaK nenMMOCTH LIEBIX YUCE

63 IIpuMeHeHre NPU3HAKOB AEIMMOCTH LENbIX YHCEI

64 [Tpumenenne HOJl u HOK nins pemenus 3a1a4 B 11eJIbIX YHUCTIAX

65 Bbluncienne 0cTaTkoB 10 MOAYJIIO JUIsl pELIEHUs 3a/1a4 B LEJIbIX YUCIIAX

66 IIpuMeHeHrne 0CTaTKOB MO MOJIYJIIO JJIsl PEIICHMS 3a]1a4 B IIEJIBIX YHCIIax

67 Anroput™m EBknuaa

68 IIpumenenue anroputma EBkiinaa a1 penieHus 3a/1a4 B HENbIX YUCIAX

69 [ToBTOpenue mo teme «HarypasbHbIC U HIEJIBIE YUCIIAY»

70 Konumponvnas paboma Nobno meme «Hamypanvnuie u yenvie uucna»
CucreMbl pallHOHAJIbHBIX, MPPALMOHAJIBHBIX MOKA3aTEJIbHBIX M JIOTAPU(PMUYECKUX YPABHEHHU

(12 yacoB)

71 Cucrema ¥ COBOKYITHOCTb YPaBHEHUI

72 PaBHOCHIIBHBIE CCTEMBI U CUCTEMBI-CJICJICTBUS

73 OCHOBHBIE METOJIbI PEIICHUsSI CUCTEM PallMOHATBHBIX YPaBHEHUI

74 (OCHOBHBIE METO/IbI PEIIEHUSI COBOKYITHOCTEHN pallMOHAJIBHBIX YPABHEHUMN

75 OJHOPOIHBIE CUCTEMBI YpaBHEHUI

76 OCHOBHBIE METO/IbI PEIICHUSI CHCTEM UPPAIMOHAIbHBIX YPaBHEHUM

77 OCHOBHBIE METO/IbI PEIICHUSI COBOKYITHOCTEN UPPALIMOHATIBHBIX YPAaBHEHUN

78 OCHOBHBIE METO/IbI PEIICHUS CUCTEM MTOKA3aTEIbHBIX YPABHEHHI

79 OCHOBHBIE METO/]IbI PEIIEHUSI COBOKYITHOCTEHN MOKA3aTEeNbHbBIX YPaBHEHUN

80 OCHOBHBIEC METO/IBI PEIIEHUS CHCTEM JIOTapHU(PMHUECKIX YPaBHEHUH

81 OCHOBHBIE METOJIbl PEIIEHUs] COBOKYITHOCTEH JIorapu()MUYECKUX YpaBHEHUH

82 Konumponvnaa paboma Ne7no meme «Cucmemuvl payuonaibHblX, Uppayuo-

HAIbHBIX NOKA3AMEIbHBIX U 102apUPMUUECKUX YPACHEHUTL)

3agauu ¢ napamerpamu - 16 yacos

83 ParpioHaibHBIC YpaBHEHUS C TapaMeTpaMu

84 PanronanbHble HEPaBEHCTBA C MapaMeTPaMHU

85 PanrionanbHbIe CUCTEMBI € TapaMeTpamMu




86

HppanmonaibHble ypaBHEHUS C IIapAMETPAMHU

87 WppanrioHanbHbl HEPABEHCTBA C TapaMETPAMHU

88 WpparpoHaibHbIe CHCTEMBI C TAapaMeTpaMu

89 [TokazarenbHble YpaBHEHUS C TapamMeTpamMu

90 ITokazarenbHbIC HEPABEHCTBA C MapaMeTpaMu

91 [Toka3zaTenbHBIE CHCTEMBI C TapaMeTpaMH

92 Jlorapudmudeckue ypaBHEHHS C mapaMeTpaMu

93 Jlorapugmuueckue HepaBeHCTBA ¢ HapaMeTpamMu

94 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu

95 TpuronomeTpruyeckue ypaBHEHHs C MapamMeTpamMu

96 TpuronomeTpruyeckre HepaBEHCTBA C MApaMETPAMHU

97 TpuronomeTpruyecKkue CUCTEMBI C TapamMeTpaMu

98 Konumponvnas paboma Ne7no meme «3adauu c napamempamu)
Komiuiekcnble uncia - 10 yacon

99 [ToHsITHE KOMITJIEKCHOTO YHCIIa

100 Anrebpandeckasi hopMa 3amucy KOMIUIEKCHOTO YHCIIa

101 Apudmerrdeckue onepanuu ¢ KOMIIIEKCHBIMHA YUCIIaMHU

102 Apudmerrdeckue onepanuu ¢ KOMIIIEKCHBIMHA YUCIIaMHU

103 Tpuronomerpuueckas ¢popma 3amucu KOMIZIEKCHOTO YUCIIa

104 N300pakeHre KOMIUICKCHBIX YHCEeI Ha KOOPAMHATHOM IITIOCKOCTH

105 ®dopmyna Myaspa

106 Kophu n-o#i ctenenn n3 KOMIIJIEKCHOTO YUCIIa

107 [TprMeHeHrne KOMIUIEKCHBIX YMCEI JUIS pelieHus (PU3NUECKUX U reoMeTpHrye-

CKHUX 3aJa4
108 Konmponvnas paooma Ne5no meme «Komnnexcnole uucia»
IloBTOpEHUE, 00001IeHNE, CHCTEMATH3alMs 3HAHUH - 16 yacoB

109 Apudmerndeckue onepanuu ¢ JeHCTBUTEILHBIMU YUCIIaMU

110 Pemenne npoOHO-pallMOHAIbLHBIX YPaBHEHUN

111 DIeMEeHTapHOe HccieIoBaHNe U rpaduKu GyHKIMM

112 ITpeoOpa3oBaHus UHMCIIOBBIX BHIPAKEHUHN, COIEPIKAIINX CTENIEHN U KOPHU

113 PemieHne nppanmoHaIbHBIX YPaBHEHUN

114 OCHOBHBIE METO/Ibl PEIlIEHNUs] TOKA3aTEeJIbHBIX YPaBHEHUN

115 Permenne norapudmuueckux ypaBHEHHIA

116 Pemenne norapugmuueckux ypaBHEeHUN

117 ITpeoOpa3zoBaHKe TPUTOHOMETPUIECKUX BBIPAKEHUN

118 Penienyre TpUroHOMETPUUECKUX YPABHEHUM

119 PemieHne TpuroHOMETpUYECKUX YpaBHEHUH

120 OT00p KOpHEHN TPUTOHOMETPUUYECKUX YPAaBHEHUI

121 Borunicnenne npon3BoAHBIX AI€MEHTAPHBIX (PYHKINH

122 [IpumeHeHne npor3BOIHOM K HCCIIeI0BaHUI0 QYHKIIUU

123 [TpumeHeHre Npon3BOIHON K UCCIIEIOBAaHUIO (DYHKIIMU

124 [TpumeHeHre uHTerpaia A HaX0XACHUs IJIoaen IIOCKUX GUryp

125 [IpumeHeHne nHTerpana Juist HAXOXKICHUS TUTOMAACH MIOCKUX QUTYP

126 Ilpomescymounas ammecmayua. Hmozosasa konmponvnas pavoma (Ne§)

127 AHanu3 pe3yiabTaToB KOHTPOJIBHON pabOThI

128 CucreMarusanus 3HaHUH







