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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Anredpa ¥ Hayajla MaTeMaTU4YECKOTO AaHAJIU3a» SIBISETCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JpYroil CTOPOHBI, (POPMUPYET
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHUE O0yJYalolUuXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJIeBaIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas (QOpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckon hopme.

Y4eOHblii Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
NOHMMAaHHS OCHOBHBIX TEHJICHUUHN pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN YKU3HHU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHeHIIero oopa3oBaHus U B
MOBCEIHEBHOM XM3HHU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIMSIMH anreOpbl M MaTeMaTHMUeCKOro aHallu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JEAYKTUBHO, MCIOJIb30BATh
0000IIeHe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTHUYECKOE MBITIIICHHUE.

B xone u3yuyeHusi yuyeOHOro kypca «Ainredpa v Hayajlla MaTeMaTH4YEeCKOro
aHalM3a» 00ydYaroIIuecs IMOJTy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 33]ad,
CaMOCTOSITEJIBHOI'O ITOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH pPeallbHbIX CUTYyalWi,
UHTEPIIPETAllud  TOJYYCHHBIX  pELIeHHWH, 3HAaKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTE B TMpPHUPOAE, HAayKe U HCKYCCTBE, C

BbIJAIOIMUMHUCA MAaTEMATHYCCKUMU OTKPBITUAMU U UX aBTOpaMH.



VY4eOHblii Kypc 00nanaeT 3HAYUTEIbHBIM BOCIUTATENbHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepwall, CHOCOOCTBYIOITUI
GbOpMHpPOBAHHIO HAYYHOT'O MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHoi
NEeATEeILHOCTH, TpeOyIomeH TPOJAOIKUTEIHPHOW KOHIIGHTpPAIMd BHUMAHUSA,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 34 IOJIYYEHHBIN
pe3yJbTar.

B ocnoBe wmeroauku oOyueHus airedpe M HadyalaM MaTeMaTHYeCKOTrO
aHaJIM3a JISKUT JACATEIHbHOCTHBIN PUHIIUIT 00yUYEHUS.

B crpykType yueOHOro kypca «AnrebOpa M Hayajga MaTeMaTHYE€CKOTro
aHaJIKM3a» BbIICJIECHBI CIEAYIOLIUE COAEepKATEIbHO-METOAUYECKUE TuHuMU: «Yucna
U BhIUUCIEHUD», « DyHKIIUU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEPKATEIIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHHH JBYX JIET
oOyueHusi Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTOJIHSIS
JIpYyr Apyra U MOCTENEHHO HACBIAsACh HOBBIMU T€MaMM MU paznenamu. J[aHHbIN
yu4eOHBIH KypC SIBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cebe
COJIep)KaHME HECKOJIbKUX MAaTeMaTUYeCKUX JUCUMIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHS, MATEMATUUYECKUI aHaAIN3, TEOPHUS MHOMXECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromiuecs OBJIaJEBalOT BcE Oosee
HIMPOKUM MATEMaTHYECKUM anmnapaTroM, y HUX MOCJIeI0BaTEIbHO (hopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTEMaTHYECKYI0 MOJEIb pPEATbHON
CUTYallUM, IPUMEHATh 3HAHUS, MOJIyYCHHbIE MTPU U3YYEHUH Y4eOHOro Kypca, IJis
pelIeHus] CaMOCTOATENBHO CHOPMYITMPOBAHHOM MaTeMaTHUECKOW 3a/lauu, a 3aTeM
WHTEPHPETUPOBATH CBOM OTBET.

CopepkarenbHO-MeTOAMYECKas JUHUA «YUucna ¥ BBIYUCICHUS 3aBEpLIAcT
dbopMHUpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaToO Ha ypOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpennero oouiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHMIO  HABBIKOB

panOHAJIbHBIX BLI‘-IPICJIGHHﬁ, BKIIIOYAIOIIIMX B ce0s1 MCIIOJIb30BaHHUE Ppa3JIMYHbIX



dopM 3amucu 4yHcna, yMEHHUE JeNaTh NPUKUIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIC BBIpAXEHHs, paboTaTh C MaTeMaTHUYECKUMHU
KOHCTAHTaMU. 3HAaKOMble OOYy4YaloIMMCS MHOXECTBA HATypalbHBIX, LEJBIX,
pallMOHAJIBHBIX W JIEWCTBUTEIBHBIX  YHCEJN  JOIOJHSIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4Yucell. B KaXIoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCA
CBOMCTBEHHbIE €My crenuduueckre 3aJadyd U ONepaluu: JAeJICHHe Haleo,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LIEJBIX 4YHCEN, OcoOble CBOMCTBA
palMOHANBHBIX U UPPAIMOHAIIBHBIX YHCEN, apu(METUYECKUE OTepalluu, a TaKxKe
U3BJICYEHUE KOPHSA HATYypaJbHOW CTEIIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brmarogapst mocnegoBaTENbHOMY PACIIMPEHUIO0 KPYyra MCHOJB3YEMBIX YHUCENT U
3HAKOMCTBY C BO3MOXXHOCTSIMU HUX IIPUMEHEHHUs Ul PELICHUS Pa3JIMYHbIX 3a/1a4
(dbopmMmupyeTcsl IpenCcTaBlICHUe O €AMHCTBE MAaTEMAaTUKH KaK HayKH M €€ poJid B
NOCTPOECHUU MOJIEIEH pEeaJlbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue H
KOHKpETU3ausl.

JIuans «YpaBHEHUs M HEPABEHCTBA» PEANU3YETCS HA TPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs, MOCKOJIbKY B KaXKJOM
paznene IIporpammbl NpPEeRyCMOTPEHO pEMIEHWE COOTBETCTBYIOIIMX 3amad. B
pe3ynpTaTe OOy4arolUecsl OBJIAJICBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
palMOHAIBHBIX, HWPPAIMOHAIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUN, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
coxepkamux napamerpsl. llomyyeHHble yMEHMS IIMPOKO HCIIOJB3YIOTCA IIPHU
UCCJENOBAHUM (DYHKLIMI C TTOMOIIBIO MPOU3BOAHON, MPHU PEIICHUH MPHUKIATHBIX
3a/lay ¥ 3a7a4 Ha HAXOXKJEHUE HAMOOJBIINX U HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi comepkaTeNbHas IMHUS BKJIIOYAET B ce0s Takke (HopMUpOBaHHE YMEHUN
BBINIOJIHATh ~ pacy€Tsl MO  ¢opMynaMm, MpeoOpa3oBaHUsl  PALMOHAIBHBIX,
MPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUM,
COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuanga  I[POUCXOAWUT  JAJIbHEWIEE  pPa3BUTHUE  AITOPUTMHUYECKOTO U

aOCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX



paccyxaeHuid, pabOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

CopnepxarenpHo-MeToMYecKass JUHUS «DPYyHKIUM U TpaduKU» TECHO
NEPEIUIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yYeHUs MaTepuana. M3ydeHue cTeneHHon,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU IJsl pelIeHUs 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpaKkaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMU BEJIMYMHAMHU, MCCIEAO0BATh MOJYYEHHbIE (PYHKIHMH, CTPOUTHh HX
rpaduku. Matepuan 3Toil coJiepKaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJSIOIIMX BBIPAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuyHoOi (opme: aHaTUTHYECKOM, rpaduueckod M cioBecHoi. Ero uzydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHasg nuHUs «Havama mMareMaTM4eckoro aHajau3a» MO3BOJSET
CYILECTBEHHO PaCIIMPUTh KPYyTr KaK MAaT€MAaTHYECKHX, TAK U MPHUKIAJHBIX 3a/ad,
JOCTYITHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLIMMA, OMpEeAeNsaTh HMX HauOONbIIME W HAUMEHbIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAUM GUTyp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpeHHusl TmpolueccoB. JlaHHas coaep:kaTenbHas JHMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJAWTh HAaWJIy4dllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMUYECKHX, 3aJla4axX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTrO

aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (hOPMATBHO-JIOTHYECKOTO |



KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O
BBIIAIOIMXCSL pe3yJbTaTaX, MOIYYEHHBIX B XOJ€ Pa3BUTHs MaTEMaTHKU Kak
HayKH, U 00 UX aBTOpax.

CopeprxarenpHO-MeTOAMYECKas TUHUA «MHOXKeCTBa U JIOTMKa» BKIIIOYACT B
ce0sl IJIEMEHThl TEOpPUUM MHOXKECTB M MAaTEMaTU4eCKOW JOruku. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS IPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MATEMATHKHU
U TpeiaraloT Haubosiee YHUBEPCAJIBHBIA $I3bIK, OOBEIUHSIONIMM BCE pa3Jesibl
MaT€MaTUKU M €€ MPWIOKEHUH, OHU CBS3bIBAIOT pa3Hble MaTEeMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe wenoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh 00y4Yaromiemycsi MOHHUMaTh TEOPETUKO-MHOKECTBEHHBIM —S3bIK
COBPEMEHHOW MAaTEMaTUKH U HCIIOJIb30BATh €0 JIJISl BBIPAXKEHUS CBOMX MBICIIEH.
JIpyruM BaXHbIM [PU3HAKOM MaTEMaTUKU KakK HayKH CJIeAyeT IIpU3HAaTh
CBOMCTBEHHYI0 €M CTpOTOCTh OOOCHOBAaHMM U CJIEIOBAaHUE ONPEACIEHHBIM
OpaBWJaM  IOCTPOEHUS  JOKa3aTeJbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS
oOy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUSI.

B yuebHOM Kkypce «AnreOpa M Hayajga MaTEMaTHYECKOrO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYE€CKOTO MOJEIUPOBAHUS, KOTOPbIE MPHU3BAHbI
c1ocoOCcTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEJEH peasbHbIX
CUTyalluli, HCCJIENOBaHUS 3TUX MOJEJNEH C IOMOUIbIO ammapara anreopsl U
MaTEMaTUYECKOr0 aHalii3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKBIN U3 Pa3esioB IPOrpaMMBbl, IOCKOJIbKY BECh MaTEpHAII
y4eOHOro Kypca IIMPOKO HMCIIOJb3yeTCs JJiA pelieHus] NpUKIaaHbiX 3anad. [lpu
pellIeHnH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydaroluecs  pa3BUBAIOT
HAOI0JaTEIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
UCIOJb30BaTh  AHAJIOTHI0, 0000IaTh M KOHKPETU3UPOBAaTh  MpoOJeMy.

JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a7ad



OpPTaHU3yeTCs B MPOIIECCEe U3YUCHUS BCEX TEM YUeOHOro Kypca «Anredpa u Havaia
MaTeMAaTHIECKOTO aHAIIHA3aY.

Ha wusyuenwe ydeOHOro Kypca «AureOpa M Hadajla MaTeMaTHYECKOTO
aHanm3a» oTBoautTcs 272 daca: B 10 kmacce — 136 wacoB (4 gaca B Henenio), B 11

kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA

10 KITACC

Yuciaa v BIYMCICHUA

Pannonanpapie unciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHbIe Tepuoandeckue apodu. [lpumenenue npoGeil M MPOLEHTOB s
pelLIeHUs PUKIIAIHBIX 3a7a4 U3 PAa3JIUYHbIX OTPACiIEH 3HAHUM U PEaJbHOU KU3HU.

JelicTBuTenbHble 4ucha. PanuoHalbHBIE W UpPpAMOHAIBHBIE YHCIA.
Apudmernueckue  onepanMu € JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JEUCTBUTENLHOTO YHUCIa U ero cBoicTBa. [IpubiamkEHHbIC BHIYUCIICHHS, TIPABUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenbp ¢ uenbiM nokaszatenemM. buHom HberotoHa. Hcenonb3oBaHue
MOAXOASIIEH (GOPMBI 3aMUCH ACHUCTBUTEIBHBIX YUCEN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMerrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb € palnMoOHAJIBHBIM I[IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JICVCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuyHble U HATypaJIbHbBIC
Jorapu(Msl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxmecTBa W TOXKIECTBEHHBIC TIPeoOpa3oBaHUs. YpaBHEHUE, KOPCHb
ypaBHeHUsl. PaBHOCWIbHBIE YpAaBHEHUSI M YypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pEIICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENbIX U APOOHO-PAIMOHANBHBIX YPABHEHUN U

HEPABEHCTB. MHOrO4YIEHbl OT OJHOW NEPEMEHHOMW. JleneHue MHOrodjieHa Ha



MHOIO4JI€eH ¢ ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodpdunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COJEPKALINX CTEIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METOBI peleHus
UPPaLMOHAIBHBIX YPABHEHUIA.

IToka3aTtenbHble ypaBHeHHMS. OCHOBHBIE METOJBI PELICHUS ITOKA3aTEIBHBIX
YPaBHEHUM.

[TpeoOpa3oBaHue BbIpaXEHHM, COEPIKALUX JOrapru(pMBbI.

Jlorapupmuueckue YPaBHEHUS. OcHOBHBIE METO/BI peneHus
Jorapu(pMUYECKNX ypaBHEHUH.

OcCHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIIbI. [Tpeobpa3oBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellleHre TPUroHOMETPUYECKUX YPABHEHUM.

Pemienne cucrteM JIMHEWHBIX ypaBHEHU. Marpuua CHUCTEMBI JIMHEUHBIX
ypaBHeHui. Onpenenurens MaTpULbl 2X2, €ro TIeOMETPUYECKHl CMBICI U
CBOMCTBA, BBIYMCIICHHE €r0 3HAYEHUsS, TIPUMEHECHHUE OIPENCITUTENS I PEIICHUS
CHUCTEMbl JIMHEMHBIX ypaBHEHUW. PellleHue NpuKIaJHBIX 3aJad C IOMOIIbIO
CUCTEMbl JIMHEMHBIX ypaBHEHUW. VccnemoBanue MNOCTPOCHHOW MOJAEIU C
IIOMOLIBIO MATPUIL] U ONPEIEIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJEJEN PEeallbHOM CHUTyalMd C IOMOILBIO
YPaBHEHUN W HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPaPUKHU

Oynkuus, crnocoObl 3afanus GyHKIUU. B3anmHO o00paTHble (QYHKIHH.
Komnoszumms @yukmuii. I'papuk  yHkimu. DnemeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OobnacTh ompeneiaeHuss U MHOXECTBO 3HaueHU Qynkuuu. Hymm yskumu.

[IpomexyTku 3HaKOmocTosiHCTBa. YETHBIE M HeU€THBIC QyHKIMU. [lepuonuueckue



dbyaknun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMHU. MaKCUMyMbl ¥ MUHHUMYMBI
¢bynkiun. Hanbomnpiiee 1 HauMeHblliee 3Ha4eHUs (PYHKIIUN HA TIPOMEKYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHKE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GyHKIMS ¢ HATypaldbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYpaJbHBIM [TOKA3aTEIIEM.

[TokazaTenbHass u Jjorapupmuyeckas GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIICHUs YPABHEHUM.

TpuroHomerpruyeckass OKpPYKHOCTb, OIPEAEIICHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIIbHBIE 3aBUCMMOCTHM B peEaJbHBIX IMpoIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauajna MaTeMaTH4eCKOro aHAJIM3a

ITocmenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKOn VHTYKIIUH. MOHOTOHHBIE u OTpaHUYECHHbIC
NocJe0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUS MAaTEMAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTprUecKas nporpeccuu. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCKOn
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTpeccUu JUisl  PELIeHUs pealbHBbIX —3a/ay
MPUKJIAJHOTO XapaKTepa.

HemnpepriBHble GyHKIIMM W WX CBOMCTBA. TOukw paspbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuid. CBoHCTBa (YHKUMN HENpPEephIBHBIX Ha OTpe3ke. MeTon
WHTEPBAJIOB ISl pEIICHHs HEpaBeHCTB. l[IpuMeHeHue CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 penieHus 3aaa4.

[lepBas u BTOpast npousBoaHble QyHKIMK. OnpeneneHue, reOMeTpUIECKU U

(buznyecKuil CMBICI MPOU3BOAHOMN. YpaBHEHHE KacaTeNbHOM K rpa@uKy (pyHKIUU.



[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBlI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyu HaJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oitnepa—Benna. IIpuMeHEHME TEOPETUKO-MHOXXECTBEHHOIO — ammapara s
ONMCAHUsI PEAJIbHBIX IPOILIECCOB M SIBJICHUW, MPU PEUICHUM 33Ja4 U3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MAaTEMaTHUYECKOTO OOBEKTa, CIIEJCTBHE,

A0Ka3aTcJIbCTBO, PABHOCHIILHBIC YPABHCHUS.

11 KIIACC

Yucaa v BBIYMCICHUA

Harypanbhbie u nenble yncna. [[pumMeHeHne MpU3HAKOB JIEIMMOCTH LIEJIbIX
yuces, HauOosbuii oOmuit nenurtens (manee — HOJ[) m HammeHswlnee ooiiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a7a4 B LEJIBIX YUCTIaX.

Kowmmnekcuble uucia. AnreOpandeckas U TpPUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYECKUe Omneparuy ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHUCEJ JIJIsl pelieHus (PU3NUEeCKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHHs U HEPABEHCTBA

CucrteMa ¥ COBOKYINHOCTh YpPaBHEHUW U HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTeNbHBIX U  JIOrapu(PMHUUECKUX

HEpPaBEHCTB.



OCHOBHBIE METO/IbI PELICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIHOCTEH palUuOHAJIbHBIX,
UppaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

[IpumMeHeHne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jady M3 pazIMyHbIX 00JIacTel HAyKu M peanbHOU
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUuKH

I'padpux kommosunuu ¢GyHkuuil. ['eomerpudeckue o0pas3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIMH, UX CBOMCTBA U IpapUKy.

['padprueckre MeTonbl pelleHUs YpaBHEHW M HepaBeHCTB. | 'paduueckue
METO/IbI PELICHU 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JPYTUX YYEOHBIX
MIPEIMETOB U PEAIbHOMN KU3HHU.

Hauyajia MaTeMaTH4eCKOro aHajn3a

[Ipumenenre Mpou3BOAHON K UCCIENOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
sKcTpeMyMbl.  HaxokaeHue  HamOonblIero M HAUMMEHbBLIEro  3HauYeHUM
HEMpepbIBHON (YHKIMU HA OTPE3KE.

[IpumeHeHne NpOU3BOJHON [UIsl HAXOXKICHUS HAWIYYIIEero pEUIeHUs B
NPUKIAAHBIX 3ajayax, JUIsl OINpEIETCHHs] CKOPOCTM W YCKOPEHMs Mpolecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIEpBOOOpa3HbIX. I[lepBoOOpa3HbIC
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOpa3HbIX.

WNurerpain. I'eomerpuuecknit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuTerpana no Gopmyne Herotona-JleiiOnuna.

[IpumeHeHue uHTErpana A HAXOXKIACHUS IUIOUIAJeH IUIOCKUX (QUryp H

00BEMOB F€OMETPUUECKUX TEI.



[Tpumepsr pemenuid auddepeHINanbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOLIBI0 U depeHIInaIbHBIX

YPaBHCHUU.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA YYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBLIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMKM 00YJaIOIIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WJIE€HAa  POCCHMHCKOr0  OOINeCTBa,  IPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBax (hYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJICHUH,
pOIEAYp TPaKIAHCKOTO 0OIecTBa (BBIOOPHI, OMNPOCHI M JIPyroe), yMeHHe
B3aUMOJICCTBOBATh C COUMAIBHBIMU WHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIIUSIMHA 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM TpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MATEMATHMKH, UEHHOCTHOE OTHOUIEHHE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHXKEHUU B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEJCHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTW)KCHUW HAyKH U JIESITEIBbHOCTBIO YUYE€HOrO, OCO3HAHUE

JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;



4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOEC OTHOIIECHUE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYCCKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3ajay, PEUICHUH, pacCy ACHUN, BOCIPUUMUYUBOCTh
K MaTeMaTHYECKUM acTIeKTaM Pa3IUnYHBIX BUOB HCKYCCTBA,;

5) pu3uYecKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOT0 U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (U3NYecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
TIPY 3aHATHAX CIIOPTUBHO-03/I0POBUTEIBHON IEATEITLHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHWE IICHHOCTH TPYAOIIOOHs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K aKTHBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKHX 3aJ1a4 MATEMAaTHYECKON HApPaBJICHHOCTH;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJBTYPhl, TIOHUMAHUE BIMSHHS
COIMAJIbHO-?PKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBHOM
Cpelbl, OCO3HAHME TI00ATBHOTO XapaKTepa YKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MaTeMAaTHUECKUX 3HAHWW MJis pelIeHus 3agad B 00JacTu
OKpYXaIoIel Cpefpl, IUIAHWUPOBAaHUE TIOCTYNKOB W OIEHKH HMX BO3MOXHBIX
MIOCITICACTBHM TSI OKPYXKAIOIICH CPEIbl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE

MaTeMaTHYeCKON HayKu Kak c(epbl 4YelIOBEYECKON MNeATEeIbHOCTH, JTamoB &



pasBUTHUA W 3HAYUMOCTU [JIsI pPasBUTUA LUBWINW3AIUH, OBJAACHUC SA3BIKOM
MaTEeMaTUKHM M MaTeMaTHUYEeCKOM Ky.]'[BTypOﬁ KakK CpcaACTBOM IIO3HAHUS MHUpPA,
IFOTOBHOCTb OCYHICCTBIIATH IIPOCKTHYIO H HCCICHOBATCIIBCKYIO OCATCIIBHOCTD

HHIWBUIYAJIbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKKM MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OMpeIeNICHUs IOHITUHN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIUU,
OCHOBaHMsI /17151 0000IIIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTHUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpPeajiaraTb KPUTEPUU ISt
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE U OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBO/IBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIMA C  Yy4ETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

MCIIOJIb30BaTh BOMNPOCHI KAaK HCCIIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHUS,

dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOieMmy,



yCTaHaBIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aApPTyMEHTHPOBATH
CBOIO TTO3UITUIO, MHCHHCE,

MIPOBOJNTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHUS, TPOIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXKITy 00BEKTaMHU, SBICHUSMH, IPOIIECCAMU;

CaMOCTOSITENFHO (hOpPMyYIHpPOBaTH OOOOIICHHS W BBIBOJBI IO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONCHMS, WCCIICNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOXXHOE pAa3BHTHE IIPOIecca, a TakKe BBIIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBIIBIIATH JAehUIINTHI MHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX I OTBETa HA
BOIPOC U JJIsI pEIICHUS 3a/1au;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHOOPMAITUIO PA3IUYHBIX BHUJIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TPEIACTABIATh €€ B pa3IWyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIun 1o CaMOCTOSTENIEHO

c(hOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBeEpPCaAJIbHbIE Y4eOHbIE 1eHCTBUS

OO0wmenne:

BOCIPUHUMATh U (POPMYITHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, NaBaTh IOSCHEHUS II0 XOAY PELICHMs 3aJayH,
KOMMEHTHPOBATH MOJYYEHHBIN PE3yJIbTAT;

B X0/€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYILIECTBY OOCYKJIa€MOU TEMBI,

HpO6HeMBI, pemaeMoﬁ 3ada4d, BBbICKA3bIBATh HWJACH, HALCICHHBIC Ha IIOHUCK



pEILICHUs, COIMOCTABIATh CBOHM CYXAECHUS C CYXICHHUSIMHU JPYIMX YYaCTHHKOB
nuanora, oOHapy>KMBaTh PA3jIMYMe W CXOJCTBO IMO3UINNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEJICTABIATh PE3YJIbTAThl PEUICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIICIOBAHNS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS € YYETOM 3aj1ay

MPE3EHTAllUU U OCOOEHHOCTEN ayTUTOPHUHU.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS

Camoopranusauus:

COCTABJISITH ILJIaH, AJITCOPUTM PEIICHUS 3a/1a4i, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM HUMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH C YYETOM HOBOM MH(OpPMALIUU.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  I[IO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPLIAEMBIX JACHUCTBUIM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crnocob0aMy CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3ynbTara pelieHHs
MaTeMaTUYECKOM 3a4auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLIEHUBATh COOTBETCTBUE PE3yibTaTa LEIH U YCIOBUSAM, OOBSICHITH MPUIUHBI
JOCTHXKEHUSI WIIM HEJIOCTHKEHUS! PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eATEJIbHOCTD:

MIOHMMATh U KMCHOJIb30BaTh NMPEUMYILIECTBA KOMAHIHOW U WHIWBUILYAIBHOU
paboThl TpU pemeHUH Yy4eOHBIX 3aJay, M[PUHUMATh LEldb COBMECTHOM
JESITENIbHOCTH, TUIAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUIbl padoOT, JOroBapuBaThbcs, OOCYXAAaTh MpOLECC U pe3yapTaT paldoTHl,

000011aTh MHEHUS HECKOJILKUX JIFOMIEN;



y4acTBOBaTh B TPYIIOBBIX (GopMmax paboTsl (00CyxkaeHHs, 0OMEH MHEHU,
«MO3TOBBIE IITYpMBD» H UWHBIE), BBIIOJIHATH CBOIO YacTh pabOTBl W
KOOPJMHUPOBATh CBOU JEHCTBHA C JAPYIMMH YJ€HaMHU KOMAaHJbI, OLEHHBATH
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM

YdaCTHHKaMH BBaHMOHeﬁCTBHH.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0Oy4yarOIIMICAd MOJYYUT CIECAYIOIIHNE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Ainredpa 1 Hayajia MaTeMaTHUECKOIO aHAJIU3a»:

Yucsia ¥ BBIYMCJICHUSA:

CBOOO/IHO OIEpPUPOBaTh MOHATUSMHU: pallMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas ApoOb, TPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOKECTBa
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOAYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JPOOM W MPOLEHTHl ISl pPEIIECHUs MPUKIAJHBIX 3a7ad U3
Pa3JINYHBIX OTpACIIEel 3HAHUW U PEaJIbHOM KU3HU;

OPUMEHATH NPUOIMKEHHBIE BBIYUCICHUS, TPABUIIA OKPYTJIICHUS, IPUKHUIKY U
OLICHKY PE3yJIbTaTa BBIYMCIICHUN;

CBOOOJHO OMNEpHUPOBATH TOHSITHEM: CTENEHb C MEJbIM IOKa3aTeseM,
UCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCH JEHCTBUTEBHBIX YUCEI JIJIsl PEICHUs
MPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajabHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM [TOKa3aTelIeM;

CcBOOOJIHO OMNEpPUpPOBaTh MOHATHUSAMU: JIOTapU(PM UHKCIa, JCCATHUUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTAaHI'€HC

YHCIJIOBOTO apryMEHTA;



ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSAMH: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh pPa3jM4HbIE METO/Abl PEIICHUS PalUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOWIEH € UeNbIMA KO3(UIMEeHTaMu, KOPHH MHOTOWIEHA, MPUMEHAThH
JIeJICHNEe MHOT'OYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOIHO ONEpUPOBATh MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENh MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENEIUTENA 2 X 2 JUIsl BBIYMCICHUS €ro 3HA4YEHUs,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBl JIMHEHHBIX YpaBHEHUM,
MOJEIUPOBATh PEAIBHBIE CUTYAIIMH C MOMOILIBIO CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATPUL] U OIPEAEIUTENEH,
WHTEPHPETUPOBATH NOJIYYCHHBIN PE3YIIBTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPKAIIMX CTEIEHH C
PalMOHAIBHBIM [TOKA3aTEeIIEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BBIPAKECHHI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX

NEepPeX0A0B WM OCYLIECTBIISS MPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHMUIA;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAuMbIe (OpPMYNBl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUMH;

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKe anreOpbl, COCTABISTH
BBIPQXCHUS, YypaBHEHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJadyH, HCCIEAOBATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM amapara ajireophl.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACThb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN PYHKUNHU, HYJIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OMEpUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckre (QyHKIUHU, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYyMbI U
MUHUMYMBI (DyHKIIMM, HaumOoJblllee M HaWMEHbIIee 3HaueHWEe (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
HENBIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (QYHKIMH C HATYpPaJIbHBIM U IEIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTEemeHW Kak (yHKIHH OOpaTHOM CTENEHH C
HaTYpaJIbHBIM MTOKa3aTeleM;

ONEePUPOBATh TIOHATUSAMU: JMHEHHAs, KBaJpaTUYHAsS M JIpOOHO-JTMHEWHas
(GYHKIIUH, BBITIOIHATH 3JIEMEHTApPHOE UCCIIE0BAaHUE U IOCTPOEHUE UX TPapUKOB;

cBOOOMHO OMEpHpOBATh MOHITHSIMH: TOKazaTeidbHas U JorapupMudeckas
GyHKIIUHA, UX CBOWCTBA U TpaduKH, HUCIOJIH30BaTh WX TpaQUKUA JJIs PEIICHUS
YPaBHEHUH;

CBOOOJTHO OMNEPUPOBATH TMOHSTUSAMU: TPUTOHOMETPUYECKAS OKPYXKHOCTb,

oTpesieNieHue TPUTOHOMETPUUECKUX (DYHKIUI YUCIOBOTO apTryMEHTa;



UCIIONB30BaTh rpaduku (GyHKUIUN JUid  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peanbHOMN
YKU3HU, BBIpAXXaTh (HOPMYJIaMH 3aBUCUMOCTH MEX]ly BEIMUMHAMY;

Hauajia MaTeMaTH4eCcKOr0 aHAJIM3a:

CBOOO/IHO ONEpUPOBATHh MHOHATUSAMHU: apuMeTnyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrPECCUs], TUHEUHBIN U
HKCIIOHEHIIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTaBICHHE
O KOHCTaHTE;

UCTIONIb30BaTh TMPOTPECCUU ISl PEIICHUS pealbHBIX 3a/ad MPUKIATHOTO
XapakTepa,

cBOOO/IHO ONEPUPOBATh MOHATUAMU: NTOCIEN0BATENBLHOCTD, CIIOCOOBI 3a/JTaHUS
MOCIIEIOBATEBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IOCIIEIOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYECKOro aHajiu3a Kak aHajau3a
OCCKOHEYHO MaJIBIX;

CBOOOMHO OMNEpPHPOBaTh TMOHSATHUSIMHU: HEMPEPHIBHBIE (DYHKINUW, TOYKHU
paspsiBa rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka GyHKINH;

CBOOOMHO OMEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAS Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHUs 3a/1a4;

CcBOOOJIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
(GbyHKUMH, KacaTellbHas K rpaduKy QyHKINY;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IBYX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKU U (U3MYECKUN CMBICT MPOU3BOJHOM s
peleHus 3aaau.

MHo:xecTBa M JIOTHKA:

CBOOOJIHO  OMNEpUpPOBaTh  IMOHATUSIMU:  MHOXKECTBO, OMNEpaluu  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONMCaHUsI peaJIbHbIX

IIPOLIECCOB U ABJICHUH, IPU PEIICHUN 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB;



CBOOOJIHO OIEpPHPOBATh TMOHATUSMU: OIpEAeTeHHE, TEeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTA, T0KA3aTEIbLCTBO, PABHOCHIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kJjacce 0Oy4yarOmIMICAd MOJYYUT CIEAYIOIINE
IpeIMETHbIE PE3yJIbTaThl IO OTIEIBHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMaTHYECKOIO aHAJIN3a»:

Yucia ¥ BIYMCICHHSA:

cBOOOJIHO ONEpUPOBaTh MOHATUSIMU: HATypalbHOE U LEJIO€ YHUCIO,
MHOKECTBA HAaTypPaJbHBIX M LEJBIX YUCEJ, UCIOJIB30BaTh NPU3HAKU IEITUMOCTH
nenbix yucen, HOJl n HOK naTypasbHBIX 4ncen i1 pelieHus 3a1ay, IPUMEHATh
anroput™ EBknnna;

CBOOOJHO ONEPUPOBATH IMOHSATUEM OCTaTKa MO MOJYJIO, 3alHChIBAThH
HATypaJbHbIE YNCIIA B PA3JIMYHBIX IIO3UIIMOHHBIX CHCTEMAX CUMCIICHHUS,

CBOOO/IHO ONEpUPOBATH IMOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCIa B alreOpanyeckod u
TPUTOHOMETPUUECKOH (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

cBOOOIHO ONEpUPOBATh MOHATUSMU: HUPPALMOHANbHBIE, MOKAa3aTEeJbHbIE U
jJorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PpEIIEHUS C TMOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEM MpH pEUIeHUHu TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CcBOOOJIHO OINEpPUPOBAaTH MOHITHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJIBl  JJIi  PELICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOHO ONEPHUPOBATh MOHATHIMH: CUCTEMAa M COBOKYIHOCTh YPaBHEHUN U

HCPABCHCTB, PaABHOCHIIBHBIC CUCTCMbBI N CUCTEMBI-CJICACTBUS, HAXOAUTh PCIICHUSA



CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, [IOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pewiarsb palMOHAJIBHEIE, UppalrOHaJIbHBIE, IIOKAa3aTeJIbHBIE,
JorapuMuyeckue ¥ TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
coJiepKaliie MOAYJIU U apaMeTphl;

IPUMEHATH TpauUecKue METOIbI JUIsl PELLICHUS] YPABHEHUM U HEPABEHCTB, a
TaKXKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJIEJIMPOBaTh pEajlbHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAXEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C MCIOJb30BaHUEM ammapara aiareOpsl,
UHTEPIIPETUPOBATH ITOJyYECHHBIN pE3yJIbTar.

DOyHkuuu U rpapuku:

CTPOUTHh TpadUKU KOMMIO3UIMU (PYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
UCCJIEIOBAHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPABEHCTB HA
KOOPJMHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
dynxmi;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS U HCCIENOBAaHUS pEasbHBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajms3a:

UCITI0JIb30BATh MPOU3BOHYIO JIJISl UCCIIEIOBaHUS (YHKIIMA HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllee U HAaMMEHbIIee 3HaUCHUS (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOB30BaTh MPOU3BOAHYIO JUIA HAXOXKACHUS HAWIIY4dIlero peleHus B
NPUKIAJHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-JKOHOMHMYECKHX, 3ajadax, I
OINpPE/ENIEHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMysiol uiu

rpaduxom;



CBOOOJHO  OMEpHUpPOBATH TMOHATHSIMH: TEPBOOOpa3Has, OMpPeAeTIEHHBIN
WHTETpajl, HAXOAWTHh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (DYHKIIMH ¥ BBIYUCIIATH
uHTterpai no gpopmyie Herotona-JIeitonuna;

HAXOJUTh TJIOMAIHN TUIOCKUX (GUTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAA;

MMETh MPEACTABIICHHE O MATEMAaTHYECKOM MOJEIMPOBAHMM Ha MPUMEPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelIarh MPUKIIAIHBIE 3aJa4d, B TOM YHCIE COUUAIBHO-3KOHOMUYECKOIO U

(1)I/I3I/I‘-ICCKOI‘O XapakTepa, CpCaACTBaAMH MATCMATHYCCKOI'O aHAJIN34a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ha3zBanue KommuectBo OCHOBHBIE BU/IbI JIEATEIIBHOCTH
OcHOBHOE coepKaHuE
pazzeina (TeMbl) 4acoB 00yYaroIIMXCs
MHO0k€eCTBO 24 MHO0K€eCTBO, Ornepauu Hcnonws3oBath TEOPETUKO-
JNEHCTBUTEIIBHBIX YHCEN. HaJl MHOXXECTBaMH U UX CBOMCTRBA. MHOECTBEHHBII anmnapar
MHOTrO4JIEHHL. Juarpammel Diiniepa — Benna. JUTA OTIMCAHUA X014 PELICHUS

PanuonanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucTeMbl JIMHENHBIX
YPaBHEHUM

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arapara

JUJIs1 pELICHUS 3a/1a4.

Panmonanpnbie uncina. OOBIKHOBEHHEIE
U JICCATUYHBIE APOOH, TIPOLICHTHI,
OCCKOHEUHBIC TIEPUOIUICCKHE APOOH.
[IpuMenenue qpodeit 1 NpOLEHTOB
JUISL pELICHUS TIPUKIAIHbIX 3a]1a4.
JlericTBUTENBHBIC YHUCIIA.
PanroHanbHbIE U MppallMOHAILHBIC
gucaa. ApupMeTHIEeCKHE Oneparuu

C IEHCTBUTEIILHBIMHA YHCJIAMH.
Moaynp AEWCTBUTENBHOTO YUCIIA U €70
cBoiicTBa. [Ipubnmxénnbie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIUMCJICHUH.

MaTeMaTUYECKHX 3aa4, a TAKKe
peabHBIX MPOLIECCOB U SIBJICHUM.
OnepupoBaTh NOHATUSIMH:
palMoHaNIBHOE YUCIIO0, OECKOHEUHAS
nepuoaANdecKast Ipoob, MPOLIEHTH;
UppalMOHAIbHOE U AEHCTBUTEIBHOE
YUCII0; MOAYJIb JEUCTBUTEIBLHOTO
YUCJIa; UCTIOIb30BaTh ATU MOHSATHUS
IIPY NIPOBEACHUN PACCYKIACHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH APOOH
Y TIPOIICHTHI JIJIs PeIICHUSI
MPUKIIAIHBIX 33]1a4 U3 PA3IMYHbIX
OTpaciel 3HaHUM U peaIbHOM KU3HMU.
Hcnonw3oBath npuOIMmKkEHHBIS
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUKY U OLICHKY pe3yjIbTaTa
BBIYHCIICHUMN.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

1 TpOoOHO-pAIMOHATFHBIX YPABHCHHMA
Y HEPaBEHCTB. MHOTOWIEHBI OT OJHOMN
IIepeMEHHOMU. Jlenenne MHOro4JieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LEIBIMU
kodppunmnentamu. Teopema Buera.
Pemenne cucrem TMHEHHBIX
ypaBHeHu. MaTtpuia cuctemsl
JIMHEWHBIX ypaBHEHUU. OnpenennTensb
MATpPULBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHHUS; IPUMEHECHUE ONPEACTUTEIIS
JUISL PEIIEHUS] CUCTEMbI IMHEUHBIX
ypaBHeHUM. Pemienne npukiiaaspix
3aJ1a4y C MIOMOIILI0 CUCTEMBI JTMHENHBIX
YpPaBHEHUM

[IpuMeHSTh pa3auyHbIE METOIbI
pEIIeHNs pallMOHATBHBIX U IPOOHO-
paLMOHAJIbHBIX YPAaBHEHUM; a TAKKE
METOJI HHTEPBAJIOB JIJISI PEIIEHUS
HEPABEHCTB.

OneprpoBaTh NOHITUSMHA MHOTOYJICH
OT OJTHOM IIEPEMEHHOM, €r0 KOPHU;
IIPUMEHSATH JEJICHUE MHOIOWICHA

Ha MHOT'OWJIEH C OCTaTKOM, TEOPEMY
besy u teopemy Buera miis pemenuns
3a7a4.

OnepupoBaTh NOHITUSIMH: CUCTEMA
JIMHEVHBIX YPABHCHUH, MaTPULA,
OIPEAECITINUTENIb MATPHULIBL.
Hcnonws3oBaTh CBOKCTBA
onpenenuTeis 2 X 2 1Jisi BBIYUCICHUS
€ro 3Ha4YCHUs, IPUMEHSITh
ONPEAECTUTEIIN JIJIs1 PELICHUS] CUCTEMBI
JIMHEWHBIX YPABHEHHU.
MoaenupoBaTh peajgbHbIE CUTYalluU
C MOMOIIBIO CUCTEMBI JIMHENHBIX
YPaBHEHUI, UCCIEN0BATH
MTOCTPOEHHBIE MOJAEIH C IOMOILBIO
MATPHIL U OIIPEIICITUTEIIE,
VHTEPIPETUPOBATH MTOTYUYECHHBIN
pe3ysbTar
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OyHKIUU U TpadUKu.
Crenennast QyHKIUS
C LIEJIBIM [TOKA3aTeNIEM

12

OyHKIUSA, CIOCOOBI 3a/1aHus (QYHKIIUH.
B3anmuo oOpaTHbIe GyHKIINH.
Komnoszumms ¢pyuxkmwmii. ['padux
byHKUIMUU. DIIeMEHTapHBIE
npeobpazoBanus rpadhuKoB GyHKIIH.
OO6acTh onpeneneHns U MHOKECTBO
3HaueHu pyukiuu. Hynu ¢pyHkiumu.
[TpoMexXyTKH 3HAKOTIOCTOSIHCTRBA.
YETHbie 1 HEUETHBIC (DYHKITUU.
[Tepuoauueckue GyHKIINU.
[TpomexyTk MOHOTOHHOCTH
dbyHkud. MakcuMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonpiiee 1 HauMeHbllee
3Ha4YCHHUE (DYHKIMH HA TPOMEXKYTKE.
Jluneiinas, kBaaApaTUdHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe
UCCJIEIOBAHNE U TIOCTPOCHHE IPaPUKOB
3TUX (PYHKIU.

CreneHsb ¢ 1eIbIM M0Ka3aTeNIeM.
bunom HeroTona.

CrenenHast pyHKITUS C HATYPaJTbHBIM
U LIeJIBIM IToKa3aTtesieM. E€ cBoiicTBa

U rpaduk

OnepupoBath MOHATUAMU: PYHKIUSA,
crocoObI 3a7aHust PYHKIINN; B3aHMHO
oOpaTHbie PYHKITUN, KOMIIO3HUITUS
byukui, rpapuk PyHKIMM, 0071aCTh
OTpe/ieNICHUs] © MHOKECTBO 3HAUCHU N
byHKIUU, HYJIH QYHKIUH,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHasA, KBaJpaTuyHasi, TpoOHO-
JMHENHAs U CTeneHHast QYHKIIUH.
BrITOTHATE 251eMEeHTapHBIC
npeoOpazoBanus rpa@uKoB QyHKIIHIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTD
WM HEYETHOCTD (DYHKIIAH,
NEePUOUIHOCTD (PYHKITUU, HAXOJAUTH
MIPOMEKYTKA MOHOTOHHOCTH
GYHKIINHA, MAKCUMYMBI 1 MUHAMYMBI
dbyHKIIMK, HAaUOOJbIIIEe U HAUMEHbIIIEEe
3HaueHUe (PYHKIINU HA TIPOMEKYTKE.
dopMyIHUpoBaTh U WILUTFOCTPUPOBATH
rpaduuecKu CBOMCTBA JIMHEHHOM,
KBaIpaTUYHOU, APOOHO-TUHEHHOM 1
CTENEHHON (YHKITH.

Bripaxkats popmynamu 3aBUCIMOCTH
MEXTy BETUIMHAMH.

3HaTh ONpeIeiCHUE U CBOMCTBA
CTEIEHU C LIETbIM MMOKa3aTeNeM;
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noaxosyio Gopmy 3anucu
NENUCTBUTEb-HBIX YUCEI JJI PEIICHUS
MPaKTUYECKUX 3a]1a4 U MPEICTABICHUS
JTAHHBIX

ApudmeTnueckuil KOpeHb 15 ApudpmeTrueckuii KOpeHb dopmyanpoBaTh, 3alUCHIBATH
N-OM CTEIEHH. HaTypaJIbHOM CTENEHU U €ro CBOICTBA. | B CUMBOJIMUECKOU (popme
WppanuoHanabHble [IpeoOpa3oBaHus YMCIOBBIX Y MCTIOJIb30BAaTh CBOMCTBA KOPHS
YpaBHCHUs BBIPAXEHUM, COJEPKAIINX CTEIIEHU N-oii cCTeTeHu AJis peoOpazoBaHus
Y KOpHH. BBIPAKEHUU.
WppanmonanbHble ypaBHEHHUS. HaxoauTs pemenust uppamoHaIbHbBIX
OCHOBHBIE METOBI PEIICHUS YPaBHEHHUH C TOMOIIIBIO
UppaIMOHATIFHBIX YPaBHEHHIA. PaBHOCHJIBHBIX TIEPEX0/I0B HITH
PaBHOCUIIbHBIE TTEPEXObI B PEILICHUN OCYIIECTBJISISI TPOBEPKY KOPHEH.
UppaIMOHATIFHBIX YPaBHEHUIA. Ctpouts rpaduk QyHKINN KOPHS
CaoiictBa u rpaduk KopHs N-0if N-0i1 cTernenn Kak 0OpaTHOM
CTENEHU KaK (PYHKIIMH 0OpaTHOU JUIsl QYHKIUU CTENEHH C HATypajJbHbIM
CTETICHH C HATypaJIbHBIM IMOKa3aTeieM | ITOKa3aTeaeM
[TokazarenbHast PyHKIHMSL. 10 Crenens ¢ paluoOHaJIbHBIM dopmynupoBath onpezesieHne

Iloka3arenbHbIe ypaBHEHUS

IIOKa3aTeIeM U €€ CBOMCTBA.
[TokazaTenbHas pyHKIUsA, €€ CBOWCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GyHKUMY U1 pelIeHUs] ypaBHEHUM.
ITokaszaTenbHble ypaBHEHHS. OCHOBHBIE
METO/bI PELICHHS TOKA3aTEIbHBIX
ypaBHEHUN

CTENEHU C pallMOHAIbHBIM
IIOKa3aTENEM.

BrinonusaTe npeobpazoBanus
YHUCJIOBBIX BBIPAXKEHUIM, COIEPKAIINX
CTENEHU C pallMOHATBHBIM
MIOKAa3aTeJIEM.

Hcnonp30Bath HUPPOBBIE PECYPCH
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JUIS IOCTpOeHUs Tpaduka
NO0Ka3aTeNbHON (PYHKIIMU U U3yUEHUS
€€ CBOMCTB.

Haxoauth pemienus moka3aTelbHbIX
YpaBHECHUU

Jlorapudmuueckast GyHKIIHS. 18 Jlorapudwm yucna. CoiicTBa JlaBathb onpenesneHue Jorapudma
Jlorapudmuyeckue norapudma. JlecaTuynsie u YHClIa; IECATUIHOIO U HaTypaJIbHOTO
YpaBHEHUS HaTypaJibHbIE JIOTAPU(DMBI. jorapugma.
[IpeobpazoBaHue BbIpaKEHUH, Hcnonb3oBath cBOMCTBA JTIOTapu(hMOB
coJiepKallux Jorapu(pmsl. JUTs IpeoOpa3oBaHus
Jlorapudmuueckas GyHKIHS, Jorapu(pMUUECKUX BBIPAKEHUH.
e€ cBoiicTBa U rpaduk. Crtpouts rpaduk gorapupmMudecKoin
Ucnons3oBanue rpaduka QyHKIuu byHKIIMM KaKk 00paTHOM
JUIS peIlIeHUs] ypaBHEHUH. K MTOKa3aTeIbHON U MCIIOIh30BATh
Jlorapudmuueckre ypaBHEHUS. CBOMCTBA JIorapuPpmMuueckoil PyHKIIUU
OCHOBHBIE METOBI PEIICHUS JUIS pEIIeHus 3a1a4.
aorapu(pMUUECKUX YpaBHEHHI. Haxoauts pemienus
PaBHOCUIIBHBIE IEPEXOIBI B PELLIEHUN Jorapu(pMUYECKUX YpABHEHU I
norapu(pMUUECKUX YpaBHEHHHA C MOMOIIBIO0 PABHOCUIIBHBIX MIEPEXO0I0B
WJIH OCYIIECTBIISAS IPOBEPKY KOPHEH
Tpuronomerpudeckue 22 CuHyc, KOCUHYC, TAHTEHC U KOTaHreHe | JlaBaTh ompe/eneHns CuHyca,

BBIPAKCHHUA U YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCUHYC,
ApPKKOCHHYC U apKTAaHI'€HC YUCIOBOIO
aprymeHTa.

TpuroHomerpuyeckas OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHI'€HCa
YHUCJIOBOI'O apIyMEHTA; a TAKKe
apKCHHYCa, apKKOCHHYyCa U
apKTaHI€HCa YUCIIa.
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OTIpeICIICHUE TPUTOHOMETPUYECKHUX
(GYHKIMNA YUCIOBOTO apryMEHTAa.
OCHOBHBIE TPUTOHOMETPUYECKUE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPHUUYECKHIX BBIPAKCHUH.
Pemenne TpuroHomMeTpuueCKux
YpaBHEHUM

[TpuMeHsITh OCHOBHBIE
TPUTOHOMETpHUUYECKUE (HOPMYITBI

JU1s1 TpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHHH.
[TpumeHsITh HOPMYITBI TPUTOHOMETPHUH
JUTSL PEIICHUs OCHOBHBIX THIIOB
TPUTOHOMETPHYCCKUX YPaBHEHUN

[TocnemoBaTenbHOCTH
U TIPOTPECCHUH

10

[TocnenoBarenbHOCTH, CIIOCOOBI
3a1aHus MTOCIEA0BATEIbHOCTEN.
Metoa MaTeMaTH4eCKON MHIYKIIUH.
MOHOTOHHBIE U OTPAHUYEHHBIE
nocnenoBarenbHocTu. Mctopus
aHajM3a 0ECKOHEYHO MaJlbIX.
Apudmernueckas u reOMETpUYECKast
MPOTPECCUH.

beckoneuHo yoObiBaroiast
reOMETpHUUECKasi IPOTrPECCHS.
CyMMa 0eCKOHEUHO yOBIBaIOLIEH
F€OMETPUYECKON MPOTrPECCUM.
JIMHEWHBIN U YKCIIOHEHIIUAJILHBIN
pocrt. Huco e.

dopMyia CIOKHBIX IIPOLIEHTOB.
Hcnionp3oBanue nporpeccun

JUISl PEIICHUST PeaIbHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh MOHATUSIMHU:
MOCJIEIOBATEIHHOCTD, CITIOCOOBI
3aJIaHUs TTOCJIEI0BATEeILHOCTEH;
MOHOTOHHBIE Y OTPaHUYEHHBIC
MOCJICIOBATEILHOCTH; MICCIICIOBATh
MOCJICIOBATEILHOCTH Ha
MOHOTOHHOCTb U OTPAHUYEHHOCTb.
[TonydaTe npeacTaBiaeHUE

00 OCHOBHBIX HJICSIX aHAJIM3a
OECKOHEUHO MaJbIX.

JlaBaTp onpeneneHue
apupMETHIECKON 1 TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKWCTBA
apu(pMETHIECKON ¥ TEOMETPUIECKOM
IIPOTPECCHH, HAXOIUTh CYMMY YJICHOB
MPOTPECCHH, a TAKIKE CYMMY UJICHOB
OECKOHEYHO yOBIBAIOIICH
reOMETPUYECKOI MPOTrpeCCUu.

30



Hcnons3o0BaTh nporpeccuu

JUISL PELIEHUS 33/1a4 [TPUKIIAHOTO
XapakTep.

[TpumeHITh GOPMYITy CIOKHBIX
IIPOLICHTOB JUIA PELICHUS 3a/1a4
U3 pEabHOU MPAKTUKH

HenpepriBHble GyHKIUY.
[IpousBonHas

20

HenpepriBable PyHKIIUU U UX
cBoiicTBa. Touka pa3psbiBa.
AcuMnToTsl rpaduKoB PYHKITUH.
CaoiicTBa (pyHKIIMIT HETIPEPHIBHBIX
Ha OTpe3Ke. MeTo1 MHTEPBaJIOB

JUISL PELLICHUS] HEPABEHCTB.
[IprimeHeHne CBOKCTB HEMPEPBIBHBIX
GyHKUMN JUIsl pelieHus 3a1ay.
IIepBas u BTOpast MpOU3BOAHBIE
dbynknuu. Onpeaenenue,
reOMETPUYECKUIA U (PU3NYECKUN CMBICIT
IIPOU3BOJHON. Y paBHEHUE
KacaTelbHOHN K rpaduKy pyHKIUU.
[Ipon3BoIHBIE 3JIEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMH (DYHKITUI

OnepupoBaTh MOHATUAMH: PYHKIUS
HEIpepbIBHAA HAa OTPE3KE, TOUKa
paspbiBa (YHKIIUU, ACUMIITOTA
rpadguka QyHKIIUH.

[IpuMeHsTh CBOKMCTBA HEMPEPHIBHBIX
GyHKUMNA 17151 peleHus 3a1a4.
OnepupoBath NOHIATUSIMU: TIEPBAsi U
BTOpasi MPOU3BOJIHbIC (DYHKIUU;
NOHUMATh GU3HUECKUHN U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3aMUChIBaTh YpaBHEHUE KACATEIbHOM.
Bpruncisats NpoU3BOJHBIE CYMMBI,
POU3BEIEHUS, YACTHOTO U CIOXKHOM
byHKIUH.

N3yyaTh Npou3BOIHBIE SJIEMEHTAPHBIX
byHKIHA.

Hcnonbs30BaTh reOMETPUUYECKUN U
(U3UICSCKHUI CMBICH POXU3BOTHOM

JUISL peLIEHUs 3a]1a4
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[ToBTOpenue, o6o0IIeHHE, 3) OcCHOBHBIE TOHATUS Kypca anreopsl [IprMeHATh OCHOBHBIE OHATHUS Kypca
CUCTEMaTHU3aLMs 3HAHUN Y HayaJ MaTeMaTU4eCcKOro aHaan3a anreOpsl M Ha4aJl MaTEMaTUYECKOrO
10 knacca, 00001IeHNE U aHaju3a Ui pelieHus 3a1a4y
CHUCTEMaTU3alMA 3HAHUU 13 PEaJbHOM KU3HU U IPYTUX
IIKOJIbHBIX MPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME
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10 KUIIACC

Hassanue Komnuectso OcHOBHOE coziepaHue pas3zeiia OcCHOBHBIE BUJIbI AEATENBHOCTH
pazjeina (TeMbl) 4acoB (TembI) 00yYaroIIMXCs
UccnenoBanune QyHKIui 22 [IpumMeHeHne npon3BOHOM Crtpoutb rpaduk KOMIIO3HUIINH

C MIOMOIIBIO MMPOU3BOTHOM

K UCCJIEZIOBAHUIO (DYHKLIUI

Ha MOHOTOHHOCTb Y 3KCTPEMYMBI.
Haxoxnenrne Hauboib1Iero u
HAaMMEHBIIEro 3HaYeHUs HENPEPbIBHOU
(YyHKLIMU Ha OTPE3KE.

IIpuMeHeHne TPOU3BOAHON

JUTSI HAXOKJICHUSI HAWITYYIIIEero
pelieHus B MPUKIIAIHbIX 3aa4ax,

IUI OIPEENIEHUSI CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
(dopmynoii unu rpaduKoMm.
Kommno3unus GpyHKUui.
['eomeTpuueckue 006pa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAMHATHOMN
IUIOCKOCTH

(GYHKIUNA ¢ TOMOIIBIO 3JIEMEHTAPHOTO

HCCICAOBAaHU U CBOMCTB KOMIIO3MIIHUH.

Ctpouth reoMmeTpuyeckre oopasbl
YpaBHEHHI U HEPABEHCTB

Ha KOOPJAMHATHOM MIOCKOCTH.
Hcnonws3oBaTh MpPOU3BOAHYIO

JUTSL UcclieioBaHust QyHKITUU

Ha MOHOTOHHOCTb U DKCTPEMYMBI;
HaXOJUTh HaNOOJIbIIIEE U HAUMEHbLIEE
3Ha4YeHUS (PYHKIIUU HEMIPEPHIBHOM HA
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHUM IIPOBEAEHHOTO
VICCJIEIOBAHUS.

Hcnonp3oBaTh NpOU3BOAHYIO

JUTSL HAXOKJIEHU Sl HAWITYYIIIEero
pelIeHUs B IPUKIIAHBIX, B TOM YHCIIE
COIMAIbHO-PKOHOMHYECKHUX, 3a/a4ax,
IUIS1 OIIPENIEIIEHHUS] CKOPOCTH

Y YCKOPEHUS MpoLEecca, 3aJaHHOTO
dbopmyoii unu rpaduKom.

[Tonyuyats npencraBieHue
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O MPUMEHEHUHU NMPOU3BOTHOU
B PA3JIMYHBIX OTPACIIAX 3HAHUI

[lepBooOpa3Has u UHTErpas 12 [TepBooOpazHasi, OCHOBHOE CBOMCTBO OneprpoBaTh NOHATUSIMU:
nepBooOpa3HbiX. [lepBooOpazHbie nepBooOpa3Has v OnpeIeaEHHbIN
aneMeHTapHbIX pyHkuuid. [IpaBuna uHTerpai. Haxoauts nepBooOpasHbie
HaXO0JIeHUs1 IEPBOOOPA3HBIX. AJIEMEHTAPHBIX QYHKIUI U BHIYUCIISITH
HuTrerpan. ['eoMmeTprudeckuii CMbICI uHTerpan no gpopmyne HetoTona—
MHTETpana. Beraucnenue JleitOHuua.

ONpeenEHHOr0 HHTErpalIa 1o Haxonuts momaay miockux Guryp
dbopmyne Hetorona— JleiOnuma. U 00BEMBI TeJI C TOMOIIBIO
IIpuMeHeHne uHTErpana ONpeaeIEHHOr0 HHTErpaIa.

JUISl HAXOXKIAEHUS TI0IIAIEN 3HAKOMHTBCS C MATEMAaTUYECKUM
I0CKuX (puryp u 06bEMOB MOJICTUPOBaHUEM HA MPUMEPE
F€OMETPUYECKUX TEII. nuddepeHIanbHBIX YpaBHEHUM.
[Ipumepsl permeHni [Tosy4daTe nipeacTaBiICHUE O 3HAYCHUU
muddepeHInanbHbIX YPaBHEHUH. BBEJICHUSI IOHATHS UHTETpalia
MareMaTtnyeckoe MOAEIUPOBAHUE B Pa3BUTHH MAaTEMAaTUKU

peanbHBIX MPOLIECCOB C TOMOIIBIO

nuddepeHInanbHbIX YPaBHEHUI

['padpuxu 14 Tpuronomerpuueckue GyHKIMH, UX Hcnonb3oBaTh HUGPOBBIE peCypChl

TPUTOHOMETPUUECKUX CBOMCTBA U TpauKH. JUIS1 TIOCTPOCHHUS TPaUKOB

GbyHKIHA. OT60p KOpHEN TPUTOHOMETPUUECKIX TPUTOHOMETPUUYECKUX PYHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C IOMOUIBIO U3YUYEHHUs UX CBOWCTB.

HEpaBEHCTBA TPUTOHOMETPUYECKON OKPYKHOCTH. Pewate TpuroHomerpuyeckue
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Pemenue TPUTOHOMCTPHYCCKHUX
HCPABCHCTB

YPaBHEHHUS U OCYILIECTBIISITh OTOOD
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPHUYECKON

OKpPYKHOCTH.

[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUISL PEIIEHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb30Bath UPPOBBIE PECYPChI
JUISI IOCTPOEHHUSI M UCCIIEIOBaHUS
rpagukoB QyHKIMIA

WppanmonansHsle,
ITOKA3aTEeIIbHBIE U
JorapupMuIecKue
HEpPABEHCTBA

24

OCHOBHBIE METO/IBI PELLICHUS
MOKA3aTeJIbHBIX U JIOTApUPMUUECKUX
HEPABEHCTB.

OCHOBHBIE METOBI PELIEHUS
VPPaLMOHAIBHBIX HEPABEHCTB.
I'padpuueckue mMeTobl pereHus
UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
ngorapuMUYECKUX YPaBHEHUH U
HEPABEHCTB

[IprMeHATH CBOMCTBA ITOKA3aTEIBHON
U Jjorapu@muueckoil GyHKuui

K PELICHUIO TOKA3aTeNbHbIX U
Jorapu(pMHUECKUX HEPABEHCTB.
OG6ocHOBaTh paBHOCWJILHOCTh
NIEPEXOOB.

Pemate uppannonanbHbie U
KOMOHMHHPOBAaHHbIE HEPABEHCTBA,

C TIOMOIIBIO PABHOCHIIBHBIX
ePEXO0B.

Hcnonb3oBath rpaduuecKkre METO b
Y CBOICTBA BXOJSIIUX B ypAaBHEHHE
WJIM HEPABEHCTBO (DYHKITHIA

JUTSl pELIEHUS 3a1a4U
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KomrnekcHble uncia 10 Kowmmekcnsie uncna. Anredpandeckas | OnepupoBaTh MOHATUSIMU:
U TPUTOHOMETpUYECcKask (OPMBbI 3aMUCH | KOMIIJICKCHOE YHCIIO U MHOYKECTBO
KOMIUIEKCHOTO YHCTIA. KOMILJIEKCHBIX YHCEN.
Apudmernueckue onepanuu [IpeacTaBasTh KOMILUIEKCHBIE YHCIIA
C KOMIUIEKCHBIMHU YHUCIIAMHU. B ajreOpanveckoit u
N300pakeHre KOMILIEKCHBIX YUCE TPUTOHOMETpHUECKOU (hopme.
Ha KOOPAUHATHOM IJIOCKOCTH. Brinonusate apudpmeTndeckue
®opmyna Myaspa. Kopuau n-oit oTepaluy ¢ HUMHU.
CTETMEeHH U3 KOMIUIEKCHOTO YHKCIIa. N3o0paxkath KOMIUIEKCHBIC YUCIA
[IpuMeHeHre KOMIUIEKCHBIX YK Cell Ha KOOPJAMHATHOM TJIIOCKOCTH.
JUTsl petieHust GU3NIECKuX U [Tpumensars popmyny Myaspa u
reOMETPUYECKUX 3a/1a4 MOJTy4YaTh MPEJCTABICHUE O KOPHIX
N-0H CTENEHU U3 KOMIUIEKCHOTO YHCIIa.
3HAaKOMUTHCSA C PUMEPAMU
MPUMEHEHUST KOMITJIEKCHBIX YMCeT
JUIS1 pELICHUS] TEOMETPUUECKUX U
bu3nIecKux 3a1a9
HarypanbHble U 11e51b1€ Yrcia 10 HarypanbHble u 11ebie ynca. OnepupoBaTh MOHITUSMU:

[IpumeHeHne MPU3HAKOB JIETUMOCTH
uenbix yncen, HOJl u HOK, ocraTkoB
10 MOAYJIIO, anroputMma EBkinnaa

JUISL pEIICHUS 3aJ1ad B IEJIbIX YMCiIax

HATypaJbHOE U LIEJIOE YUCIIO,
MHOYECTBO HATyPAJIbHBIX U LEBIX
yuced.

Hcnonp30BaTh NpU3HAKYU AEIIUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/I n HOK HarypanbpHBIX YHCEIT;
anroput™ EBKkinaa i permeHuns
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3agad.

3anucrIBaTh HaTypaJIbHBIC YHUCJIA

B Pa3JIMYHBIX ITO3UIUOHHBIX CUCTEMAX
CUHNCJICHUA

Cucrembl pallMOHAJIBHBIX, 12 Cucrema 1 COBOKYITHOCTb YpaBHEHUH. OnepupoBarh NOHATUAMU: CHCTEMA U
UPPALMOHAIBHBIX PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- COBOKYIHOCTb YPaBHEHUU U
MOKa3aTeIbHbIX CJIEICTBHSL. HEPaBEHCTB; PEUIEHUE CUCTEMbBI UITU
U JIOTApUPMUYECKUX OCHOBHBIE METO/IBI PELICHUSI CHCTEM U | COBOKYITHOCTH; PAaBHOCHUJIHHBIE
YpaBHEHUI COBOKYITHOCTEW PallMOHAJIbHBIX, CUCTEMbI U CUCTEMBI-CJIE/ICTBHS.
MPPALMOHATIBHBIX, TOKA3aTEIbHbIX U Haxonuts penieHus cucteM u
jorapu(pMUUECKUX YpaBHEHUI. COBOKYITHOCTEH LIEJIBIX
[IpuMeHeHre ypaBHEHHI, CUCTEM U palMOHAIBHBIX, UPPALIUOHAIIBHBIX,
HEPABEHCTB K PEUICHUIO MOKAa3aTeJIbHBIX U JIOTapUPMUUECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 ypaBHEHUI U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpuMeHsTh cUCTEMBI YpABHEHU N
peanbHON KU3HH, UHTEPIIpETaLUs K PEIIEHUIO TEKCTOBBIX 3a/1a4
IIOJIYYEHHBIX PE3YyJIbTaTOB U3 pa3IMYHBIX 00JIacTeN 3HaHUM 1
peanbHOM KU3HU; UHTEPIPETUPOBATH
MOJIyYCHHbBIE PEILICHHUS.
Wcnonw3oBath mudpoBbie
pecypchl
3agauu ¢ mapameTpamu 16 PanmmonansHeie, MppallMOHAIIBHBIE, BriGupats cioco6 pereHus

MOKa3aTelIbHbIE, TIOTapu(MUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHMS,
HEPABEHCTBA U CUCTEMBI

palMOHAJIBHBIX, UPPALIMOHAIIBHBIX,
MOKA3aTeNIbHBIX, TOTapU(PMUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI
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C mapameTpamu.
[TocTpoenue u uccnegoBanue
MaTEMaTUYECKUX MOJEJIEH PEAJIbHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUH,
CUCTEM ypaBHEHHI 1 HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COAEPKAIINX
MOJYJIA U ITAPAMETPBI.

[TpumensTs rpadguueckue u
AHAJIMTUYECKUE METOABI JUIsl PEIICHUS
YPaBHEHUI U HEPABEHCTB

C IIapaMeTpaMH, a TaKkKe
uccienoBanye QyHKIUN METO1aMU
MaTeMaTU4YECKOr0 aHAJIN3a.

Crtpouts U uccie10BaTh
MaTeMaTUYECKUE MOJIETHN PEATBHBIX
CUTYyallli C IIOMOIIBIO YPAaBHEHNUH,
HEPABEHCTB U CUCTEM

C mapaMeTpaMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTH3alus 3HAaHUN

16

OCHOBHBIE MMOHATHUS U METOJIbI Kypca,
000011IEHNE U CUCTEMATHU3AlUA 3HAHUI

MopennpoBaTh peajIbHbIE CUTYalluN
Ha SI3bIKE aJIreOpbl, COCTABISATh
BBIPAKEHMUSI, ypaBHEHUS, HEPABEHCTBA
Y UX CHUCTEMBI 110 YCJIIOBHIO 33J1a4H,
UCCIIENOBATh TIOCTPOCHHBIE MOJEIIN

C UCII0JI30BAHMEM amrapaTa ajareopsl,
MHTEPNPETUPOBATH NOJTYYECHHBIN
pe3yJbTart.

[TpumensTh GyHKIUN

JUTSI MOJEJTMPOBAHUS M UCCIIEOBAHUS
pEaJIbHBIX IPOLIECCOB.

Pemats npuknaaHele 3a1a4u,
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B TOM YHCJIE€ COLIMATIBHO-
SKOHOMHUYECKOTO U (hPU3UUECKOTO
XapakTepa, CpeCTBAMHU alreOphbl
¥ MaTEMaTUYECKOTO aHaJIn3a

OBILIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

136
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