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HOACHUTEJIbHAA 3AIIMCKA

YueOHblil Kypc «Anredpa U Hauana MareMaTU4ecKOTO aHAM3a» SBISIETCS
OJIHUM M3 HamOoJjiee 3HAYMMBIX B MpOrpamMMme CpPEIHEro oO0IIero oopasoBaHWs,
MOCKOJIbKY, C OJHOUW CTOPOHBI, OH 00ECTICYNBACT MHCTPYMEHTAIbHYIO 0a3y st
U3YYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYrOol CTOPOHBI, JOPMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIICHHE 00YyJarolMXcsi Ha ypOBHE, HEOOX0JUMOM
JUT OCBOEHHSI MTH(OPMATUKH, 00IIIECTBO3HAHMSI, HCTOPUH, CJIOBECHOCTH U JIPYTUX
TUCIMIUIMH. B pamkax MaHHOro y4eOHOTO Kypca oO0ydarommecs OBJIAJCBAIOT
YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas (QOpMYIHpPYEeT CBOU
JTOCTIDKEHUS] B MaTeMaTH4ecKo opme.

VYueOHblll Kypc anreOpbl M HadaJl MAaTEMaTHYECKOT0 aHaIM3a 3aKJabIBacT
OCHOBY JUUIsl YCHEIIHOTO OBJAJCHHUS 3aKOHAMU (U3WKH, XUMUU, OHOJIOTHH,
MOHUMAaHUS OCHOBHBIX TCHICHIIN Pa3BUTHS SKOHOMUKH U OOIIeC TREHHOW KHU3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX JJIS JaJbHEUIEro oOpa3oBaHUS W B
MIOBCEIHEBHON KM3HHU. B TO ke Bpemsi OBJajeHHe a0CTPAKTHBIMHU M JIOTHYECKH
CTPOTUMHU KOHCTPYKIHUSIMU aIreOpbl M MaTeMaTHYECKOTO aHaIM3a pPa3BHUBACT
yYMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTH, JTOKA3bIBATH
YTBEPKICHUS C MOMONIBIO MHAYKIIUU M PACcCYXIaTh JCTyKTUBHO, UCTIOJIb30BaTh
00001IeHNe W KOHKPETH3allMio, aOCTparupoBaHWE M aHAIOTHIO, (HOpPMHUPYET
KPEATUBHOE M KPUTUIECKOE MBIIUICHHE.

B xone m3ydenmst yueOHOTO Kypca «Anredpa ¥ Havajga MareMaTHIeCKOTO
aHaM3a» 00yYaroIIuecs TOJYYar0T HOBBIM OMBIT PEHICHUS NMPHKIIAJHBIX 3a/1a4,
CaMOCTOSITEIbHOTO MOCTPOCHUSI MaTeMaTUYeCKUX MOJIENICH peallbHbIX CUTYaIlHil,
UHTEpPIpPETAlMd  TIOJYYCHHBIX  pEIICHHH, 3HAKOMATCA C  [pUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAYKE M HCKYCCTBE, C
BBIJIAIOIMMHICST MAaTEMaTUYE€CKUMH OTKPBITUSAMH M UX aBTOPAMH.

Y4aeOHbIii Kypc oOsiamaeT 3HAUYMTEIbHBIM BOCIHTATENLHBIM TMOTEHIIUAIOM,
KOTOPBIA peanm3yeTcs KakK 4dYepe3 YYeOHBIM Marepual, CII0COOCTBYIOMMN
GbOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK U Yepe3 Crennuduky ydeOHOM
NEeSTeNbHOCTH, TPeOyIolel MNpOJODKUTEIbHOM KOHIEHTPALUMU BHUMAaHMUSA,
CaMOCTOSATENbHOCTH, AaKKypaTHOCTH W OTBETCTBEHHOCTH 3a IMOJIyYEHHBIN
pe3ymbTar.

B ocHoBe Mmeronuku oOyueHus anreOpe W HavaiaM MaTeMaTHYecKOro
aHaJIM3a JICKUT e TEIILHOCTHBIN IPUHIIUI O0yICHHUS.

B cTtpyktype ydeOHOrOo Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHaIM3a» BBIJIEIEHBI CIEAYIONIHME COIePKATEILHO-METOquUeCKue JIMHUM: «Yncna
U BeIUHCIeHU», « DyHKmm u rpaduxmy, « YpaBHEHUS U HepaBeHCTBay, «Hauama



MaTeMaTHYecKoro aHaumza», «MHoXecTBa M JIOTMKa». Bce OCHOBHBIC
COJICpKATENbHO-METOUUECKUE JIMHUMA H3YYaloTCsl Ha MPOTSKEHUU ABYX JIET
oOy4eHHs Ha ypOBHE CpefaHero oOmero oOpa3oBaHUs, €CTECTBEHHO JOTIOJHSS
Ipyr JIpyra U MOCTENEHHO HACHIASCh HOBBIMU TEMAaMHU U pazienamu. J(aHHbIi
y4eOHBIH KypC SIBJISIETCSI HMHTETPATUBHBIM, IOCKOJBbKY OOBEAMHAET B cebe
coJZiep’)KaHNe HECKOJbKUX MaTeMaTWYeCKHX NHCIUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPUS, MAaTeMAaTHUECKUI aHalIW3, TEOpHUs MHOXKECTB, MaTeMaTH4ecKas
goruka u gpyrue. Ilo mepe Toro kak oOywarommecs OBIafeBalOT BcE Oolee
HMIMPOKUM MaTEeMAaTUYECKUM alllaparoM, Yy HUX MOCIIEI0BaTeIbHO (OPMUPYETCS U
COBEPILEHCTBYETCSI yYMEHHE CTPOUTh MAaTeMaTHYeCKyl0 MOJIelb pealbHOM
CUTYyalluu, MPUMEHSITh 3HAHUSA, TIOJyYEHHbIE MTPU U3y4YEeHUH YUeOHOTO Kypca, JJIs
pEeIIeHNs CaMOCTOSTENLHO CPOPMYIHMPOBAHHON MaTEMAaTUUECKOH 3a1a4H, a 3aTeM
UHTEPIPETUPOBATH CBOIl OTBET.

ConeprxatenbHO-MeToIu4YecKast JIMHUS «YUncna ¥ BBIYUCICHUS» 3aBepIIacT
(dbopmMHpOBaHUE HABBIKOB UCTIOJIL30BAHMS IEUCTBUTENBHBIX YHCET, KOTOPOE ObLIO
HA4YaTo Ha YpPOBHE OCHOBHOT0 00111eT0 00pazoBanus. Ha ypoBHe cpennero oo1ero
oOpazoBaHuss oco0oe BHHMMaHHe yJensieTrcss (OPMUPOBAHHIO  HABBIKOB
paIOHANBHBIX BBIYHMCIICHHUN, BKIIOYAIOIMIMX B ce0S HUCIOJIb30BAaHHE PA3JIMUHBIX
dopm 3amucu uucia, YyMEHHE JeaTh NPUKUIKY, BBIIOJHATH MPUOIMKEHHBIC
BBIYHCJICHHSI, OLIEHUBATh YMCJIOBBIE BBIpAKEHUs, paboTarh ¢ MaTeMaTH4eCKUMU
KOHCTaHTaMH. 3HAKOMBbIE OOYYArOIIMMCSI MHOYECTBAa HATYpaJbHBIX, IIETIBIX,
pallMOHANBHBIX M JCHCTBUTENBHBIX YHCEN JIOTOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHCeI. B KakIOM U3 53TUX MHOXECTB paccMaTpuBaIOTCS
CBOWCTBEHHBIC €My crenuduyeckue 3amadyd W OTNepalu: JeIeHHe Haleo,
OTIEPUPOBAHUE OCTaTKaMHU HAa MHOXKECTBE IENbIX YHCEN, OCOObIe CBOWCTBA
PadOHAJIIbHBIX U UPpPaAOUOHAIIbHBIX YUCCII, apI/I(I)MeTI/I‘-IeCKI/Ie OIICpaluu, a TaKXKe
U3BJICYCHUE KOPHS HATYpaJbHOM CTEMEHW HAa MHOKECTBE KOMILUICKCHBIX YHCE.
bnarogaps mocienoBarelbHOMY PACIIUPEHUI0 KPyra HMCIOJIB3YyEeMBIX YHCEN U
3HAKOMCTBY C BO3MOKHOCTAMHU HUX IIPUMCHCHUS OJIA PCHICHUS PA3JIMYHBIX 3ada4
dbopMUpyeTCsl MPEACTABIICHNE O €AWHCTBE MATEMAaTUKH KaK HAyKHd M €€ pPOJM B
MOCTPOCHUM MOJIETIel pealbHOTO MUpA, HMIMPOKO HMCTOJB3YIOTCS 0000IIeHNE U
KOHKPETH3aIIHs.

Jlvans «YpaBHEHHS W HEPABEHCTBA» PEATM3yeTCs Ha MPOTSHKEHUH BCETO
oO0ydeHHs Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUsA, MOCKOJbKY B KaKIOM
pasnene Ilporpammpl MpemycCMOTPEHO pEIICHHWE COOTBETCTBYIOINIMX 3aaad. B
pesynbrare oOydarolmmecss OBJAJCBAIOT PA3IMYHBIMU METOJAMH  PeIICHHS
pallMOHABLHBIX, HUPPAIMOHATBHBIX, [MOKa3aTeJbHBIX, JOTAPUDMUUECKUX H
TPUTOHOMETPUYECCKUX YpPaBHCHUW, HEPABEHCTB M CHCTEM, a TakXkKe 3ajad,
cozepkammx napamerpbl. [lodydeHHbIE yMEHMs MIMPOKO HCHOJB3YHOTCS NPHU



UCCIieTOBaHUH (DYHKIIMHA C MOMOIIBIO IPOU3BOJTHOM, TIPU PEIICHUN MPUKIATHBIX
3a/1a4 ¥ 3a/1a4 Ha HAaXOXXJeHHE HAOOJBbIINX U HAMMEHBIINX 3HAUYCHUN (PYHKIINH.
JlaaHas conep xareibHasi JTUHUS BKIIOYACT B ceOs Takke popMHUpOBaHUE YMEHUN
BBITIOJIHATH ~ pacuéTel 1m0  ¢dopmylaMm, TpeoOpa3oBaHUs palMOHAIBHBIX,
UPpPAMOHATBHBIX U TPUTOHOMETPHUYECKUX BBIPAKECHUN, a TaKkKe BBIPAKEHUH,
CoJiepIKallX CTeNeHu W Jorapudmpl. braromapsi n3ydeHuto anredpandeckoro
MaTepuaiga TMPOUCXOIHUT  JaJbHEWIee pPa3BUTHE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBINUICHUSI 00y4aronmwxcs, GOpPMUPYIOTCS HABBIKUA JEAyKTHBHBIX
paccykneHuil, paboTel ¢ CHUMBOJBHBIMH  (opMamMu, MPEACTABICHHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PAaBCHCTB W HEPaBEHCTB. AnreOpa
npennaraeT d(QekTuBHBIE WHCTPYMEHTBHI JJIsI PEHICHUS TNPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAlJSTHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKa HAYKH.

ConepxarenpbHo-MeToqu4eckass JHHUS «DyHKIUM W TpapuKm» TECHO
nieperieTaeTcsl ¢ APYTUMHU JIMHUSAMH y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIC 33/1a€T TIOCJIEI0BATEILHOCTh H3YUCHUS MaTepuaia. M3ydeHne CTeneHHOH,
MoKa3aTeIbHOU, JOrapu(hMUIECKOU U TPUTOHOMETPUUICCKUX (DYHKITUH, UX CBOWCTB
U TpauKOB, UCTIOJIb30BaHNE (DYHKITUH I pEIICHHs 3a7ad U3 IPYTrUx y4eOHBIX
MIPEIMETOB U peaTbHOM KU3HHM TECHO CBSI3aHO KaK C MAaTEMATHISCKUM aHAIN30M,
TaK W C pEIICHUEM YpaBHEHHH W HepaBeHCTB. [Ipyn 3ToM Oo0JbIIOe BHUMaHHE
ynensiercs: popMHUPOBAHUIO YMEHHS BBIpaXaTh (POpMyJiaMy 3aBUCUMOCTH MEXIY
pPa3IMYHBIMU BEIMYMHAMH, HCCIICAOBATh IOJyYCHHbIE (DYHKIIUH, CTPOUTH WX
rpadguky. MaTtepuan 3Tol CojepKaTeIbHOW JIMHUW HallelIeH Ha pa3BUTHE YMECHUN
¥ HaBBIKOB, TO3BOJIIIOIIMX BBIpAXKAaTh 3aBUCHMOCTH MEXAY BEIMYWHAMHU B
pa3IMyHON (opme: aHATUTUYECKOW, rpaduueckoil u cioBecHOU. Ero nsyuenue
CITIOCOOCTBYET pAa3BHTHIO QITOPUTMHYSCKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIICHNUIO U KOHKPETU3ALUU, UCTIOIb30BAHUIO AaHAJIOTHIA.

CopnepxarenbHast JiuHus «Hauana mareMaTM4ecKOTO aHAIM3a» MO3BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYT Kak MaTeMaTHUECKUX, TaK W MPHUKIATHBIX 3a1ad,
JMOCTYITHBIX OOYYaroNMMCs, TaK KaK y HUX TOSBISETCS BO3MOXXHOCTH CTPOUTH
rpaduKu  CJOXKHBIX (YHKIIMNA, OMpEAeNaTh WX HauOOJbIHE W HAWMEHBIINE
3HAYCHUS, BBIYUCIIATH IUIOMAIH GUTYP U OOBEMBI TEN, HAXOJAUTh CKOPOCTH U
ycKOpeHus mporeccoB. JlaHHas cojep:karenbHas JWHUS OTKPHIBACT HOBBHIC
BO3MOYXHOCTH ITOCTPOCHHS MAaTeMaTHYeCKHUX MOJICICH pealbHBIX CHTYaIUH,
MO3BOJIICT HAXOJUTh HAWIydIllee pEIICHUE B TPHUKIAIHBIX, B TOM YHCIC
COITMATLHO-9KOHOMHUYECKHX, 3a/1a4aX. 3SHAKOMCTBO ¢ OCHOBAaMH MaTeMaTHIECKOTO
aHaJIM3a CII0COOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMaTbHO-JIOTHYECKOTO H
KpEaTHBHOTO MBINIUICHHS, (POPMUPOBAHUIO YMEHHU pacIio3HaBaTh IPOSBICHHS
3aKOHOB MaTeMaTHKW B Hayke, TEXHHKE M HMCKyccTBe. OOydaronmecs y3HAIOT O



BBIIAIOIIMXCS pe3yJbTarax, MOJyYEHHBIX B XOJ€ pa3BUTUA MaTeMaTUKU Kak
HayKH, 1 00 UX aBTOpax.

ConeprxatenbHO-MeToIuYeckast JIMHUs « MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOst 2JeMEHTbl TEOPUM MHOXKECTB M MareMaThyecKoW JOTHKH. TeopeTuko -
MHO>KECTBEHHbIE MPECTABICHHS TPOHU3BIBAIOT BECh KYPC IIKOJILHON MareMaTuku
U TpejiararoT HauboJiee YHUBEPCATbHBIN SI3bIK, OOBEAMHAIOMMMN BCE pa3/Ieibl
MaTeMaTUKH M e€ TMPWIOKEHUH, OHHM CBA3BIBAIOT pa3Hble MAaTEMaTUYECKHUE
TUCUUIUIMHBL M HMX NPWIOXKEHUs B eauHoe 1ernoe. [lostomy BaxHO 1aTh
BO3MOJKHOCTh OOyd4arouieMycsi TMOHHMaTh TEOPETUKO-MHOKECTBEHHBINH SI3BIK
COBPEMEHHON MaTeMaTHKH U UCIIOJIb30BaTh €r0 I BHIPAKEHUS CBOUX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MAaTEeMAaTUKH KaK HAyKH CJEIyeT IpU3HaTh
CBOMCTBEHHYIO €W CTpPOroCTb OOOCHOBAaHMW U CJIEOBAHUE OMNPENCIEHHBIM
npaBWjiaM  TOCTPOEHHMS  JOKa3aTelibCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTeMaTHYeCKOW JIOTUKA CHOCOOCTBYET DPa3BUTHIO JIOTMYECKOTO MBIILICHUS
00y4arommxcsi, 03BOJISIET UM CTPOUTH CBOU PACCYKIICHUS HA OCHOBE JIOTUYECKUX
npaBwi, GOPMUPYET HABBIKA KPUTHUECKOTO MBIIILICHHS.

B yuebHOM Kypce «Anrebpa u Hayaga MaTeMaTUYECKOrO aHAIU3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MOJICIMPOBAHMS, KOTOPbIC MPU3BAHbI
criocoOCcTBOBaTh (OPMHPOBAHUIO HABBIKOB MOCTPOCHUS MOJIENEH pealbHBIX
CUTyallui, MCCJENOBAHUS ASTHUX MOJENEHd C MOMOILBIO anmnapara aareopsl U
MaTeMAaTUYECKOTO aHalu3a, MHTEPIpPETAlUu MOJYYEHHbIX pe3ynbTaroB. Takue
3aJ]aHusl BIJIETEHBI B K&KIBIM U3 Pa3/IeNoB MPOTPAMMBI, IIOCKOJIb Ky BECh MaTepHal
y4e0HOTO Kypca IMIMPOKO MCHOJIL3YETCS JJIs PELleHHUs NPUKIaaHbIX 3aaa4. [lpu
pelIeHNH  peAIbHBIX  MPaKTHYECKUX  337ad  oOydarommecss  pa3BUBAIOT
HaAOJII0/1aTeNIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBarhCs,
UCIIOJIb30BaTh  QHAJIOTHIO, 0000maTh W  KOHKPETHU3UPOBATh  MpoOJiemMy.
HestenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB pPEIICHHS] MPUKIAIHBIX 3a7ad
OpraHu3yeTCs B IPOIlecCce U3YUeHUsI BCEX TEM yueOHOro Kypca « AnreOpa 1 Hayaa
MaTEeMaTUYECKOr0 aHATTN3a.

Ha wusydenne yueOHOro Kypca «Airedpa M Hayajga MaTeMaTUYECKOTO
aHanm3a» otBoauTcs 272 yaca: B 10 kimacce — 136 yacoB (4 yaca B Henenmo), B 11
kiacce — 136 yacoB (4 4aca B HEIEIIO).



COAEPKXAHUE ObYYEHUA
10 KUJIACC

Yuc/ia 1 BBIYUCICHUS

Pammonanshblie unciaa. OOBIKHOBEHHbIE U JCCATHUYHBIE JPOOHU, MPOLIECHTHI,
OeckoHeuHble nepuoanyeckue apodu. Ilpumenenue npobeit u MPOLEHTOB s
pELICHNs] IPUKIIAJAHBIX 33J1a4 U3 Pa3JIMYHBIX OTPACJICH 3HAHUHN U PEAIbHOM KU3HU.

[eictBurenpHple 4Yucia. PanuoHanbHplE W HMPPALMOHAIBHBIE YHCIIA.
Apudmernueckue omepanuu ¢ JACHCTBUTENBHBIMU  4YHclIaMH. Moaynb
JENCTBUTENILHOTO YKCa U ero cBoicTBa. [IpubimKEHHbIC BBIYUCIICHNUS, IPaBUIIa
OKPYTJICHUS, IPUKUKA U OLICHKA PE3YJIbTaTa BHIYMCIICHUN.

Crenenp ¢ nempiM  nokasareneM. bunom Herorona. Hcenosnb3zoBanue
NoAXOJs1LEeN (POPMBI 3aMUCH TEHCTBUTENBHBIX YUCENT JJI PELICHUS MPAKTUYECKUX
3a7a4 ¥ NPEACTABICHUS JaHHBIX.

ApudmeTnueckuil KOpeHb HATYypaJIbHOW CTENEHU U €r0 CBOMCTBA.

CreneHp C pandOHAIBHBIM I[IOKa3arelneM M €€ CBOWCTBA, CTENEHb C
JEUCTBUTENILHBIM ITOKA3aTEJIEM.

Jlorapudm uwmcna. CpoiictBa norapudma. [lecaTruHble M HaTypajbHBIE
JaorapupMsl.

CuHyC, KOCHHYC, TAaHI€HC, KOTAHI'€HC YMCJIOBOTI'O apryMeHTa. ApKCHUHYC,
APKKOCUHYC W apKTaHI'€HC YHUCJIIOBOTO apryMEHTa.

YpaBHeHHS M HEPAaBEHCTBA

ToxnecTBa ¥ TOXIIECTBEHHbIE MpPe0oOpa3oOBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE ypaBHEHUS W ypaBHEHUs-CJeNCTBUA. HepaBeHCTBO,
pELIEHNE HEPABEHCTBA.

OCHOBHBIE€ METOJIbI PEIICHUS LENbIX U JPOOHO-PAIMOHANBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOIOYJIEHBI OT OJHOM IEPEMEHHOM. JlesleHne MHOrodjieHa Ha
MHOTO4WJIEH ¢ ocTtatkoM. Teopema be3y. MHOrouneHsl ¢  LEIbIMU
ko3¢ dunmentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BEIPAKEHUM, COJIEpKAIMX CTEIEHU U KOPHHU.

HppanuoHanbHbie YpaBHEHMUSL. OcHOBHBIE METOIbI peleHus
UPPalMOHAIbHBIX YPAaBHEHUM.

[loka3zarenpHble ypaBHEHHA. OCHOBHBIE METOJbI PEIIEHUS MOKA3aTEIbHBIX
YpaBHEHHM.

[IpeoOpazoBaHue BBIpAXKEHUM, COIEPIKAIIMX JIOTAPUDMBI.

Jlorapudmuueckue  ypaBHEHUS. OCHOBHBIE ~ METOJABI  PEUICHHUS
JorapuMUYECKUX YpaBHEHHIA.

OcHoOBHbIE TPUTOHOMETPHUUECKHE bopMyIIbL. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUH. PeleHre TpuroHOMeTpuIeCKUX ypaBHEHUM.



Pemienne cuctem IMHEHHBIX ypaBHEHHU. MaTpulla CUCTEMBI JIMHEHHBIX
ypaBHeHu#. Omnpenenutens MaTpUIbl 2X2, €ro TreoOMETPUYECKUH CMBICT U
CBOMCTBA, BBIYUCIICHUE €r0 3HAYEHHUsI, IPUMEHEHUE ONPEIACIUTENS I PELICHUS
CHCTEMBI JIMHEMHBIX YpaBHEHMU. PenieHne NpUKIAaAHBIX 3a1a4 C IOMOIIBIO
CHCTEMBl JIMHEWHBIX YypaBHeHMU. lcciieqoBaHne NOCTPOEHHOM MOJEIH C
MTOMOILBIO MaTPUL U OIIPEACIUTENCH.

[locTpoeHne MareMaTH4eCcKuX MOJEIEH PEaIbHOM CHUTyalMd C ITOMOIIBIO
YpaBHEHUN WU HEpaBeHCTB. [IpuMeHeHME ypaBHEHUMN M HEPABEHCTB K PELICHUIO
MaTEMATUYECKUX 3aad M 3a7ad M3 pa3IMYHBIX 00JIaCTEell HAyKU U pEaTbHOU
KU3HU.

DyHKIUU U TPAPUKH

OyHkus, crnocoObl 3ananus ¢GyHkuUMH. B3aumHO oOparHble (QyHKUUU.
Komnozunusa ¢ynkuuii. I'padpuk (yHKOUM. DaeMeHTapHble NpeoOpa3oBaHMs
rpapuKoB QPyHKUIUH.

O6nactp omnpeaeneHUss 1 MHOKECTBO 3HaueHui (yHkuuu. Hymu Qyskuumm.
[IpomexyTku 3HaKonoCcTOsIHCTBA. YETHBIE M HeuéTHble PyHKuMU. [leproauueckue
¢yakuuu. [IpoMexyTKn MOHOTOHHOCTH (PyHKUMH. MakCUMyMbl U MHHUMYMBI
¢byskumn. Hanbouibliiee 1 HauMeHb1ee 3Ha4Y€HUs (PYHKIIMU Ha IPOMEKYTKE.

Jlunelinas, kBaaparuuHas W JApPOOHO-TMHEHHas (QyHKIMHU. DJIEMEHTapHOE
UCCJIEIOBAHUE U MOCTPOEHUE UX TPAPUKOB.

CrenenHast pyHKUMSI C HATypallbHBIM M LENbIM NIOKa3zareneM. E€ cBolicTBa u
rpapuk. CBolicTBa M Tpaduk KOpHS N-0il cTeneHW Kak (yHKUIuM oOpaTHOM
CTENEHU C HATyPAIbHBIM ITOKA3aTEIEM.

[lokazarenbHas u jorapudmuueckass (yHKIHHM, UX CBOMCTBA U rpaluKu.
Hcnonb3oBanue rpadukoB PyHKUUN sl peLLICHUs] YpaBHEHUI.

TpuroHomerpuyeckass OKPYKHOCTb, ONPENEIEHUE TPUTOHOMETPHUUYECKUX
(YHKLMIA YUCIIOBOTO apryMEHTa.

QOYHKIUOHATIBHBIE 3aBUCHUMOCTA B PEAIbHBIX MPOLECCAX U SBIICHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

HavaJjia MaTeMaTH4e€CKOT0 aHAJIN3A

ITociemoBaTeILHOCTH, CHOCOOBI 3ajJaHHs IIOCJIEAOBaTeNbHOCTEH. Meron
MaTeMaTH4ECKOU WHIYKUHWU. MoHOTOHHBIE 17} OTpaHUYECHHbIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHUMKHOBEHHMSI MAaTEMaTHYECKOTO aHAINW3a Kak
aHayM3a OECKOHEYHO MaJIbIX.

Apudmerrueckas 1 TeoMeTpuueckas nporpeccuu. beckoneuHo yObIBaroImas
reomerpuyeckas nporpeccusa. Cymma O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccur. JINHEMHBIA U SKCTTIOHEHIHAIbHBIN POCT. Yncio e. @opmyra CI0KHBIX
npoueHToB. lcnonb3oBaHue Mporpeccuu JJsl PEIIEHUs pEabHbIX 3a7ad
MPUKIIAAHOTO Xapakrepa.



HenpepwiBHbie ¢yHKIMEM W uX cBoicTBa. TOUYKM pa3pbiBa. ACHUMIITOTHI
rpapukoB Qynkuuid. CBoWcTBa (QYHKIMNA HENPEPHIBHBIX Ha OTpe3ke. Meron
UHTEPBAJIOB ISl PELICHUs] HepaBeHCTB. lIprMeHeHue CBOMCTB HENpEpBIBHBIX
bYHKIMIA 7151 peleHus 3a1ad.

[lepBas u BTOpas npousBogHbie GyHKIMU. OnpeneneHre, reoMeTpuIecKuil 1
(Gu3NUECKU CMBICI POU3BOJHON. YpaBHEHUE KacaTeIbHOU K rpapuky (pyHKIUU.

[lpousBoansle  sneMeHTapHbIX  (pyHknmit.  [IpousBogHas  cymMbl,
NPOU3BEACHHUS, YACTHOTO ¥ KOMIO3UIIUH (PYHKIIHIA.

MHo:xecTBa U JIOTHMKA

MHokecTBO, omepanuu HaJl MHOXKECTBAMU M MX CBOWCTBA. JlMarpammsl
Oilepa—Benna. llpumeHeHue TEOPETUKO-MHOKECTBEHHOTO — ammapara Ui
ONMCAHUs PEATbHBIX MPOLECCOB M SIBJICHUN, NMpPHU PELICHUM 337ad M3 JIPYTHX
y4€OHBIX MTPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAareMaTHUYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHUIIbHBIE YPAaBHEHUS.

11 KJIACC

Yucua 1 BbIYUCTICHUS

Harypanenbie u nenbie yncna. [IpyuMeHeHne npu3HaKkoB JIEIMMOCTH IENBIX
qyycenn, HanOonpmii oOmmi nemutens (mamee — HOJI) u HamMeHblee oOIee
kparHoe (nainee — HOK), octaTkoB 1o Moyio, anroputMa EBkiuaa i pemeHust
3a/1a4 B LENbIX YUCTIax.

KommuiekcHble uuncna. AnreOpaudeckas M TpUrOHOMETpUUecKass (POpMbl
3aMiCu KOMIUIEKCHOTO 4YHUCia. ApU(PMETHUECKUE ONepaluud C KOMIUIEKCHBIMU
yucjaamu. M300pakeHne KOMIUIEKCHBIX YHUCEI Ha KOOPJHMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTeneHrn U3 KOMIUIEKCHOTO uucia. [IpuMmeHenue
KOMILJIEKCHBIX YMCEN ISl pelieHus] (PU3NUECKUX U TeOMETPUUECKUX 3a/1ay.

YpaBHeHMS M HEPaBEHCTBA

CuctemMa M COBOKYNHOCTh YpPaBHEHH W HEpPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEl  TPUTOHOMETPUYECKUX  YpaBHEHMA C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Pernienne TpuroHoMeTpu4ecKux HEPaBeHCTB.

OCHOBHBIE METOJBI pEIICHUSI TMOKa3aTeNbHBIX U  JIOTapUPMHUUECKUX
HEPABEHCTB.

OcHOBHBIE METObI PEIICHUS UPPALIMOHAILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEUICHHS] CUCTEM M COBOKYIHOCTEN palMOHAIbHBIX,
UppaIlMOHAIbHBIX, TOKA3aTENbHBIX U JOTAPU(PMUIECKUX YpaBHEHUH.

YpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C TTapaMETPAMH.



[IpumeHeHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHUYeCKUX 3aJad U 3a7ad U3 Pa3IMUHbIX 00JacTell HAyKd M pealbHOMN
YKU3HU, MHTEPIPETALMS TTOTYYEHHBIX PE3YyJIbTaTOB.

DyHKIUU U rpaPuKu

I'paduk xomnosummu ¢yHkuuid. ['eomerpuueckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuueckue QpyHKIMH, UX CBOMCTBA U Ipa(UKH.

['paduueckne mMeroApl pelIeHUs ypaBHEHUW M HepaBeHCTB. I'paduueckue
METO/bl PEIICHUS 331a4 C apaMeTPaMH.

Hcnons3oBanue rpadukoB (GYHKUIMN Ui UCCIENOBAHUS TMPOLECCOB U
3aBUCUMOCTEN, KOTOpPbIE BO3HUKAIOT MPHU PEUICHUHU 33Jad U3 JPYTruX y4eOHBIX
IIPEAMETOB U PEATbHOM KU3HHU.

Havajia MaTeMaTH4e€CKOI0 aHAJIHU3A

[IpumeHeHre Npor3BOJHON K MCCIIE0BAHNIO (DYHKIMII HA MOHOTOHHOCTh U
sKcTpeMyMmbl. Haxoxknenne  HauOOJbIIEr0 W HAMMEHBIIETO  3HAUYEHUU
HENpepbIBHON (DYHKIIMU Ha OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM JUIA HAXOXKACHUS HAWIY4IIEro pEIICHUS B
NPUKIAAHBIX 3a7a4ax, U1 ONpPENENICHUS CKOPOCTH M YCKOPEHMsS MpoLEecca,
3aJ1aHHOTO (POPMYJION UITH TPaUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKuMi. [IpaBuiia HaxoX1eHUsI TIEPBOOOPA3HBIX.

HNurerpai. I'eomerpuueckum CMBICII MHTErpaja. Breruucnenue
onpeaenéHHoro uuTerpania mo Gopmysne Hetorona-JleibHua.

[IpumeHeHne MHTErpana AJig HAXOXACHUS IUIOIIAAEH IUIOCKUX (QUryp u
00bEMOB T€OMETPUUECKUX TEN.

[lpumepsl pemeHuit auddepeHnranbHbIX ypaBHEeHH. Marematnueckoe
MOJICIMPOBAHUE pEAbHbIX MPOLECCOB € MOMOLIBI JuddepeHmanbHbIX
YPaBHEHHUM.



[UIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYUYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBI VPOBEHb) HA VPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpasK1IaHCKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH I'PAXKTAHCKOM MO3UIIUY 00YJaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIEHa  POCCHHWCKOr0  OOIIeCTBA,  MPEACTABICHUE O
MaTEMATUYECKUX OCHOBaX ()YHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBJICHUH,
IpoIenyp TPaXIaHCKOTO oOImecTBa (BBHIOOPHI, OMPOCHl M JPYTO€), yMEHHE
B3aUMOJICMCTBOBAaTh C COLMAJIbHBIMM HMHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKUMSIMU U HA3HAYEHHUEM;

2) IAaTPHOTUYECKOT0 BOCIIMTAHMSA:

c(hopMHUPOBAHHOCTH POCCUMCKOM TPaKIAHCKOW UIEHTUUYHOCTH, YBAKECHUS K
NPOIUIOMY M HAaCTOSIIEMY POCCHMCKONW MaTeMaTWKH, [IEHHOCTHOE OTHOIIEHUE K
JOCTUKEHHUSIM POCCUNCKUX MATEMATUKOB U POCCUNCKOW MAaTEMaTUYECKON HIKOJIBI,
UCIIOJIb30BaHUE ATUX JOCTWKEHUH B APYrUX HaykKaX, TEXHOJIOTHSX, cdepax
HYKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME AYXOBHBIX [ICHHOCTEN POCCUNCKOro Hapo1a, CPOPMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMKEHMM HayKM W JIeATE€IbHOCThIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJI3/la B IOCTPOECHHUE YCTOMUUBOTO Oy1yIIEro;

4) 3¢TETHYECKOT0 BOCTIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHpPY, BKIIOYas ACTETUKY MaTeMaTH4eCKuX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEILLICHUI, PacCyX ACHHU, BOCTPUUMYUBOCTD
K MaTeMaTU4eCKUM acTieKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3n4ecKkoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHUSI MPHUMEHATh MaTeMaTHUYEeCKUE 3HaHUS B
HWHTEpECcax 3JJ0POBOTO U 0€30TIaCHOT0 00pa3a )KMU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0pOBOE MUTAHUE, COANAHCUPOBAHHBIN PEXUM 3aHATUN U
OTJIbIXa, peryisipHas (pu3uveckasi akTUBHOCTD), (PU3NUECKOE COBEPILICHCTBOBAHUE
IPU 3aHATUAX CIIOPTUBHO-03/10POBUTEIHHOM 1EATEIHbHOCTHIO;

6) Tpy10BOTr0 BOCIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAaHUE IEHHOCTH TPYAOJIO0OUs, HHTEpEC K
pa3imyHbIM  chepaM  NPOPECCHOHAILHONW  JIEATENbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW M €€ MPUJIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymeli mpodeccun HW peaTM30BBIBaTH COOCTBEHHBIC >KM3HCHHBIC TUIAHBI,



TOTOBHOCTh M  CIOCOOHOCTP K  MaTeMaTH4ecKOMy oOOpa3oBaHUIO U
caM000pa30BaHNI0 HA TPOTKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHIO B PEIICHUHU MPAKTUYECKUX 33]]a4 MAaTEMaTUYECKON HapaBJI€HHOCTH;

7) 3K0JIOTUYEeCKOIr0 BOCIIUTAHUSL:

C(hOpPMHUPOBAHHOCTh JIKOJIOTHYECKOW KyJIbTYypbl, TOHHUMAaHHUE BIIHMSHUSI
COLUATTbHO-PKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLMATLHOU
Cpebl, 0CO3HAHUE III00aTbHOTO XapaKTepa SKOJOTHIECKUX POoOIIeM, OpHEeHTAITUS
HA TPUMEHCHHE MaTEeMaTHUEeCKUX 3HAaHWUW JJIs1 pelieHus 3amad B o0jacTu
OKpYXXarollel cpebl, IJIaHUPOBAHUE TOCTYNKOB M OIICHKM HMX BO3MOXKHBIX
MIOCJIEACTBUM JJI1 OKPYKAIOIIECH CPENBI;

8) HeHHOCTH HAYYHOT0 O3HAHUA:

Cc(hopMUPOBAHHOCTH, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSI HAyKH W  OOIIECTBEHHOW  MPAKTUKW, [OHUMAaHUE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YellOBEUECKOW AEesTENbHOCTH, JTAloOB €€
pa3BUTHA W 3HAUUMOCTU JUIA PA3BUTUS I[MBWIM3ALMU, OBJIQJCHHUE SI3BIKOM
MaTeMaTUKd ¥ MaTeMaTU4eCKOW KyJbTypOW Kak CpEICTBOM IO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBISITh MPOEKTHYI0 W HCCIENOBATEILCKYIO JIESITEILHOCTh
WHJIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIC Y4eOHbIE NelCTBUS

ba3oBble Jlornyeckue 1eMCTBUA:

BBIABJISITh U XapaKTEPU30BaTh CYLIECCTBEHHBIE MPU3HAKH MaTEMaTHYECKHUX
OOBEKTOB, TMOHATUWA, OTHOIIEHWM MEXIy MNOHATUSIMH, (HOPMYIUPOBATH
OTpe/IelIeHUs] TOHATUH, YCTaHABIUBATh CYHIECTBEHHbBIN MPU3HAK Ki1acCUpUKAUH,
OCHOBaHUS JIJ1s1 0000IIEHUS U CPABHEHUS, KPUTEPUU IPOBOJUMOTO aHAIN3a,;

BOCHPHUHUMATh,  (QOPMYIHpPOBATH U  NpeoOpa3OBbIBATh  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPULIATENbHBIE, €IUHUYHBIC, YaCTHBIE U OOII1E, YCIOBHBIE;

BBISBJISITh MATEMAaTUYECKUE 3AKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHUBOPEYH 5T
B (pakTax, IaHHBIX, HAOJIOJECHUSX U YTBEPKACHUSX, Npe/siaraTb KpUTEpUH JJIsl
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNL;

JIe7aTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX W
VHIYKTUBHBIX YMO3aKJIIOUECHUM, YMO3AKIIIOUEHUH 10 aHAJIOTUU;

IIPOBOJIUTH CAMOCTOSATEIBHO I0KA3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsAMBbIE U OT IPOTUBHOTO), BEICTPANBaTh apTr'yMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIEC CYXICHUS U BHIBOIHI;

BBIOMpaTh crnoco0 pemieHuss y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pEIIECHUS, BHIOMpaTh HaWOoOJiee MOAXOAMMNA ¢  y4E€ToM
CaMOCTOSITEIbHO BBIJEIEHHBIX KPUTEPHUEB).



Bba3oBble ucciaenoBaTeibcKkHe 1eiCTBUS:

UCII0JIb30BaTh BOMPOCHI KaK HCCIEN0BATENbCKUA HWHCTPYMEHT IO3HAHMS,
dopmynupoBarh  BOMPOCHI,  (PUKCUPYIOLUIME MPOTUBOpEUHE, MpoOsemy,
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMUpPOBaTh TUMOTE3Y, apryMEHTUPOBATh
CBOIO MMO3UIINI0, MHEHUE;

MPOBOJIUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN YKCTIEPUMEHT, UCCIICIOBAHNE
10 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTHuecKoro 00beKTa, sIBJICHUs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMHU, SBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSTENbHO (HOPMYIUPOBaTh 00OOIIEHHUS U BBIBOJABI MO pe3ybTaTam
OPOBEIEHHOTO  HAOMIOJIEHUS, HCCIIEOBAHUS, OIEHUBATh JOCTOBEPHOCTH
MOJIy4YEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000O0IICHNUH;

NPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IMPOIECCA, a TAKXKE BBIIIBUTaTh
NPE/IOJI0KEHUS O €r0 PA3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmaumeii:

BBISIBIIAITh ACPUINTH MH(DOPMAIMY, JAHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIPOC U JIJIsl PEIICHUs 3a/1a4H;

BBIOMpATh MHPOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUTIOB, AaHAIM3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPNPETHPOBATH WHPOPMALUIO PA3IUYHBIX BUIOB H
dbopM npecTaBICHUS;

CTPYKTYpUpPOBaTh MH(POPMAIHIO, MPEACTABIATh €€ B Pa3MYHBIX (hopMax,
WLTIOCTPUPOBATH TpadhuiecKy;

OIICHUBATh HaJIEKHOCTD uHbOpMaluu o CaMOCTOSITEIIbHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuMKaTHUBHBIE YHUBEpPCAJIbHbIE YUeOHbIe JIeHCTBUS

Oo0menue:

BOCTIPHHUMATH U (JOPMYITUPOBATH CYKJICHUS B COOTBETCTBUU C YCJIOBUSIMU U
HENIMU OOUICHHMSI, SICHO, TOYHO, I'PaAaMOTHO BbIpaXaThb CBOIO TOYKY 3pEHHS B
YCTHBIX U MUChMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJY pEIICHUs 3aJayHu,
KOMMEHTUPOBATH MOJy4YECHHbIA PE3YyJIbTaT;

B X0JI¢ 00CYXJ€HUsI 33/1aBaTh BOMIPOCHI IO CYILECTBY OOCYKaeMOU TEMBI,
npoOJeMbl, pelaeMon 3a7auyu, BBICKa3blBaThb WJCH, HAIICJICHHbIE Ha MOUCK
pEIICHUsI, COMOCTABIISITh CBOU CYXICHUS C CYXICHHSIMU JPYTMX YYaCTHHUKOB
Jaiora, OOHapy>KUBaTh PazIMuue U CXOJICTBO MO3UIIMM, B KOPPEKTHOU (popme
dbopMyIMpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHNUS,

MPEACTaBISATh PE3YJIbTAThl PEUICHUS 33]]a4u, SKCIIEPUMEHTA, UCCIICA0BAHNUS,
MPOEKTa, CaMOCTOSITEIILHO BbIOMpaTh (QopMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3CHTAIMA U 0COOCHHOCTEH ayJUTOPHH.

PerynsiTuBHbIe YHUBepCcaJIbHbIE YUeOHbIE AeiiCTBUS



Camoopranuszanms:

COCTABJISAITH [UIaH, AJITOPUTM PEIICHHs 33a]]a4ul, BHIOUPATh CIIOCO0 PEIICHUs C
y4€TOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUN C y4ETOM HOBOW MHPOPMALIUH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh  HABbIKAMU  IO3HABATEIbHOM  peQuieKCMM Kak  OCO3HaHUs
COBEPUIAEMBIX JEUCTBUI U MBICIHUTENBHBIX TPOLECCOB, UX PE3YyIbTATOB, BIAIECTh
crioco0aMu CaMONIPOBEPKH, CAMOKOHTPOJII NIpollecca U Pe3yibTara pPELICHHs
MaTeMaTU4YeCKOM 3a/1aul;

OPEABUAECTh TPYJAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH 33/1a4H,
BHOCHUTb KOPPEKTHUBBI B IEATEIbHOCTh HA OCHOBE HOBBIX 00CTOATENbCTB, JaHHbIX,
HalIEHHbIX OIMOOK, BBISIBICHHBIX TPYAHOCTEN;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM, 00BACHITH NP UUHHbI
JOCTUKEHHSI UJIM HEAOCTUKEHUS PE3yIbTaTOB JIEATENbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas1 1eAITEJIBHOCTD:

NOHUMAaTh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBUAYAILHOU
paboThl TpH pelleHUH Y4YeOHBIX 3ajad, MPUHUMATh LEIb COBMECTHOM
JESTEIbHOCTH, IJIAHUPOBATH OPTraHU3alMI0 COBMECTHOM paboThl, pacrpenensiTh
BUJbI PabOT, AOTOBapuMBaThbCs, OOCYXAaTb MPOLECC M pe3yiabTar paldoThl,
000011aTh MHEHHST HECKOJILKUX JIIOJCH;

y4acTBOBaTh B IpynnoBbIX (hopMax paboThl (0OCyxkaeHHsl, 0OMEH MHEHMIA,
«MO3TrOBbI€ HITYpMBI» W UWHBIE), BBINOJHATH CBOI YacTb pabOTHl H
KOOPJAMHUPOBAThL CBOU JAECUCTBUS C JIPYTMMH YJI€HAMU KOMAaHJbl, OLICHUBAThH
Ka4eCTBO CBOETr0 BKJIaJa B OOIIMI NPOAYKT MO KPUTEPUSIM, CHPOPMYIUPOBAHHBIM
y4aCTHUKAMH B3aUMO/ICHCTBHUS.

INPEAMETHBIE PE3YJIbTATBI

K konmy obyudenus B 10 kJjacce oOy4arommics TOJYYUT CICTYIOITIE
MpeAMETHBIC PE3YNIbTaThl 10 OTAEIBLHBIM TeMaM pabouel mporpaMMbl Y4eOHOTO
Kypca «Anrebpa u Hauajga MaTeMaTuyecKoro aHaJIM3ay:

Yucsa v BBIYUCTCHUS:

CBOOOJHO OTEPUPOBATH MOHATUSIMU: PAIMOHATBHOE YHCIIO, OECKOHEYHAs
nepuogndeckas JaApoOb, TMPOIEHTHI, HPPANUOHATHLHOE YHCIO, MHOXKECTBa
palMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEI, MOAYJIb ICMCTBUTEIILHOTO YUCIIA;

MPUMEHATh APOOM W TPOIEHTHI [JI pPEIICHUsS NPUKIAIHBIX 3a1ad U3
pa3JIMYHBIX OTPACJIEN 3HAHUN U PEATbHOU )KU3HU,

MIPUMEHSTh IPUOTMKEHHBIE BRIYMCIICHHS, TTPaBUJIa OKPYTJIICHUS, TPUKHUIIKY H
OLICHKY p€3yJIbTaTa BBIYHUCIICHUM;



CBOOOJHO OIEpPUPOBATh IOHATHEM: CTENEHb C LEIBIM IIOKA3aTeleM,
UCII0JIb30BaTh MOJXOSAILYI0 (POPMY 3aMUCH ACHCTBUTENBHBIX YUCEI AJISl PEIICHUS
IIPAKTUYECKUX 3a1a4 U IIPEACTABICHUS TaHHBIX;

CBOOOJHO ONMEPUPOBATH MOHSATHEM: apU(PMETUUECKUI KOPEHb HATypalbHOU
CTEIICHU;

CBOOOJIHO ONEPUPOBATh MOHITHEM: CTENEHD C PAllMOHAIbHBIM MOKA3aTEIIEM;

CBOOOJHO ONEpUPOBaTh MOHATHUAMU: JIOTapu(pM UHCIA, JECATUUHBIC U
HaTypaJIbHbIE JIOTapU(PMBIL;

CBOOOJTHO ONEPHUPOBATH MOHITHSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTA;

ONIEPUPOBATH MOHATHIMU: APKCUHYC, APKKOCUHYC M apKTaHI'E€HC YHUCJIOBOTO
apryMeEHTa.

YpaBHeHMS U HEPAaBEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: TOKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUS -CIIEICTBHSI, PABHOCWIbHBIE HEPABEHCTBA;

OPUMEHATh PaA3JIMYHbIE METOJAbl PEUICHUS PalUOHAIBHBIX U JPOOHO-
pAalMOHATBHBIX YPAaBHEHMW, MPUMEHATh METOJ WHTEPBAJIOB JJISl PELICHUS
HEPABEHCTB;

CBOOOJITHO ONEPUPOBaTh MOHSITUSIMHU: MHOTOYJIEH OT OJHOM NEpEMEHHOM,
MHOTOUJIEH C UEIbIMU KOA(p(UIMEHTaMHU, KOPHU MHOTOYJIEHA, MPUMEHSThH
JIEJICHHE MHOT'OYJIEHa HA MHOTOYJIEH C OCTATKOM, Teopemy be3y u teopemy Buera
JUIsl pELICHUs 3a/1a4;

CBOOOJTHO OMNEpPUPOBATH TNOHATUSAMU: CHCTEMA JIMHEHHBIX YpaBHEHUH,
MaTpula, OMNPENEIUTENh MaTpUIbl 2 X 2 W €ro reOMETPUYECKUH CMBICIL,
UCIIOJIb30BaThb CBOKCTBA OMNPEAEHHUTENS 2 X 2 JUIA BBIYMCIICHHS €r0 3HAYEHUS,
IMPUMEHATh ONPENCIUTENIM I PEIIEHUS] CHUCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJIEMPOBATh PEAILHBIE CUTYALIMH C TIOMOIIBIO CUCTEMBI JITHEHHBIX YPaBHEHUMH,
UCCJIE0BAaTh IMOCTPOECHHBIE MOJEIM C NOMOIIBIO MATPULl U ONPENEIUTEIEH,
MHTEPIPETUPOBATH MOJYYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMHM JJisi MpeoOpa3oBaHuUs
BBIPKCHUM;

BBITIOJTHATH MPE0OPa30BaHMsI YUCIIOBBIX BRIPAKEHUH, COIEpPIKAIIUX CTETIEHH C
palMOHATBHBIM [MOKAa3aTENEM;

WCIIOJIb30BaTh CBOMCTBA norapupmMoB TUTST npeoOpazoBaHus
JoTapu(PMUIECKUX BBIPKECHU;

CBOOOJIHO OMEpUPOBaTh MOHATUAMH: HUppaALMOHAIBLHBIC, MOKa3aTelbHbIE U
JorapupMuyeckre ypaBHEHUS, HAXOAUTb UX PEILEHUS C IIOMOIIBIO PAaBHOCUIbHBIX
NEPEXOI0B WA OCYLIECTBIISIS MPOBEPKY KOPHEW;



NPUMEHSATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI JIJIsl IPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO OMNEpPUPOBATh IMOHSATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHSATh HeoOXoauMble (QOPMYJbI  JJIsI PELICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHMUIA;

MOJEIMPOBaTh pEAIbHbIE CUTyallMd HA S3BIKE aireOpbl, COCTABIATH
BBIPDQ)KEHUS, YpPaBHEHHUS, HEPABEHCTBA II0 YCJIOBUIO 3a/layd, MCCIEI0BATh
NOCTPOEHHBIE MOJIENIM C UCTOJIB30BaHUEM alIapaTa aareopsl.

DOyHKUMH U rpapuku:

CBOOOHO ONEPUPOBATh MOHATUSAMU: (PYHKIMS, CTIOCOOBI 3aaHusl PYHKIIUH,
B3aUMHO OOparHble (QYHKIMHM, KOMIO3ULIMS (YyHKIMHM, Tpapuk QyHKIUH,
BBITIOJIHATD JIEMEHTAapHBIE MPe0Opa3zoBaHus rpaukoB QyHKIIHA;

CBOOOJITHO ONEPHUPOBATh MOHATUAMM: O0JIACTH ONPENETCHUS U MHOMKECTBO
3HauYeHUH (QYHKIUH, HYJIUM (QYHKIUHU, TPOMEXKYTKH 3HAKOMIOCTOSIHCTBA,

CBOOOJHO ONEpUPOBATH NOHATUAMU: YETHBIE M HEYETHBIE (PYHKIIUH,
nepuonyeckue QyHKIUHN, MPOMEKYTKH MOHOTOHHOCTU (DYHKIIUH, MAKCUMYMBI U
MUHUMYMbl (DYHKIIMH, HAWOOJbIIEE W HauMEHbIIEe 3HAuUeHHE (PYHKUUU Ha
IPOMEXKYTKE;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: CTENIEHHAs! (YHKIMSI C HATYypaJIbHbIM U
LEJIBIM TOKa3aTeneM, rpapuKk CTENEeHHOW (PYHKUMU C HATypaJbHBIM U LENIbIM
nokasareneM, rpaduk KOpHs N-OW CTENeHM Kak (PyHKUMH OOpaTHOM CTENEHU C
HaTypaJlbHbIM MOKa3aTeieM;

ONIEpUPOBATh TOHATUSIMU: JIMHEWHAs, KBaJpaTudHas M JAPOOHO-JIIMHEHAas
(YHKIMH, BBITIOJHATH JIEMEHTAPHOE UCCIIENOBAHUE U TOCTPOEHUE UX TPAPUKOB;

CBOOOJIHO ONEpHUpPOBaTh MOHSATUSIMU: MOKa3aTelibHas M Jorapupmuyeckas
GbyHKIMHM, UX CBOWCTBA U rpaduKH, UCIOJb30BaTh UX TrpaduKu JJis pELICHUS
YpaBHEHU;

CBOOOJIHO OMNEpPUPOBATH MOHATHUSAMU: TPUTOHOMETpPUYECKAs OKPYKHOCTb,
OTpe/IeleHne TPUTOHOMETPUUECKUX (PYHKIMH YUCIOBOTO apryMEHTa;

UCTOJIb30BaTh Tpapukd (QyHKIME JJIsI HUCCICIOBaHUS TMPOIECCOB U
3aBUCUMOCTEH TPU PEIICHUU 3a/1a4d U3 APYrUX YUEOHBIX MPEAMETOB U peabHOMN
KU3HU, BbIpaxaTh GopMyIaMH 3aBUCUMOCTH MEXY BEIMUMHAMU,

HauaJjia MaTeMaTH4eCKOr0 aHAJIM3A:

CBOOOJIHO OMEpUPOBATh MOHATUAMH: apudMeTHUEeCKass U reoMeTpuyeckast
nporpeccusi, 0eCKOHEUHO YObIBaIOIIasi FeOMETpUYECKasi IPOTrpeccHsi, TUHEHHBIN U
HKCTIOHEHIIUAILHBIN POCT, (GOpMyJia CIOKHBIX MTPOIEHTOB, UMETh MPEICTABICHNUE
O KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCHUM ISl PEIICHUS PealbHBIX 3a/1ay MPHUKIAJIHOTO
XapaxTepa;



CBOOOIHO OTIEPUPOBATH MOHATUSIMU : TIOCIIEI0BATENILHOCTD, CIOCOObI 3a]aHMs
IIOCJIEAOBATENILHOCTEN, MOHOTOHHBIE M OTPAaHUYEHHBIEC IIOCJIEIOBATEIILHOCTH,
IIOHMMATh OCHOBBI 3apOXKJACHUS MAareMAaTUYeCKOI0 aHalIW3a KaKk aHalau3a
OECKOHEYHO MaJbIX;

CBOOOJHO OINEPHUPOBATH TMOHSATUSIMHU: HEMpPEPbIBHbIE (YHKIUU, TOUKH
paspsbiBa rpaduka GyHKIUN, aCUMOTOTHI I'paduka PyHKINU;

CBOOOJHO OMNEpUpPOBaTh MOHATHEM: (YHKIIMS, HENpephiBHAs Ha OTPE3KE,
NPUMEHSTh CBOMCTBA HEMPEPBHIBHBIX (DYHKIIUI JIs1 PEILCHUs 3a/1a4;

CBOOOJTHO ONEpUPOBaTh MOHATHAMU: T€EpBas U BTOpas NPOU3BOJHbBIC
byHKIMY, KacaTenbHas K rpaguky QyHKIHUY;

BBIYHCIIATh POU3BOJHBIE CYMMBI, IIPOU3BEICHNUS, YACTHOTO U KOMIIO3HULIMH
NBYX (DYyHKIUH, 3HATH IPOU3BOJHBIE SJIEMEHTAPHBIX (PYHKIIN;

UCIIOJIb30BaTh N€OMETPUYECKUM M (DU3UUECKUN CMBICH MPOU3BOAHOM IS
peLIeHus 3a1ad.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO  ONEpUPOBATH MOHATUSMM: MHOXKECTBO, OINEpalud Haj
MHOKECTBaMU;

MCIIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBI aIllapar JJisl OIMCaHUs PealbHbIX
IPOIIECCOB U SIBJICHUM, IPU PELICHUH 33/1a4 U3 JPYTrUX YUeOHBIX MPEAMETOB;

CBOOOJITHO ONEPHUPOBaTh MOHITUSIMU: OIpPEACNICHHE, TEOpEMa, ypaBHEHHE-
CJIEICTBHE, CBOMICTBO MaTEMaTHYECKOT0 00bEKTA, TOKA3aTEIbCTBO, PABHOCUJILHBIE
YpaBHEHUS U HEPABEHCTBA.

K koniy obyuenus B 11 kJjacce oOydarOIMHCS TOJIYYUT CJCTYIOIIHIE
IpEIMETHBIE PE3YJIbTaThl 10 OTIACIbHBIM TeMaM paboyel MporpaMmmbl yueOHOTO
Kypca «Anredpa u Hauajga MareMaTuyecKoro aHalnu3ay:

Yucji1a 1 BBIYUCICHUSA:

CBOOOJTHO ONEpHUPOBATh MOHATUSAMM: HATypaJbHOE M I€JI0O€ YMCIIO,
MHO’KECTBA HATYPAIBHBIX M LIEJBbIX YUCEJ, MCIOJIb30BaTh MNPU3HAKU JEITHUMOCTH
uenbix yuces, HOJl u HOK HarypaibHbIX 4uCen 1 peleHus 3a1a4, TPUMEHATh
anroputm EBxinna;

CBOOOJIHO OMNEPUPOBATH TMOHSATUEM OCTaTKa IO MOJYJIO, 3alUChIBATh
HaTypaJbHbIE YMCJIA B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMAX CUUCIICHHUS;

CBOOOJITHO OMNEpPUPOBATH MOHATHUAMH: KOMILIEKCHOE YHCJIO U MHOXECTBO
KOMILJICKCHBIX YMCEJl, MPEACTaBISITh KOMIUIEKCHBIEC YKCia B alreOpandeckon u
TPUTOHOMETPUYECKOU (hopMe, BHIMOJIHATh apUPMETUUECKUE OTIEpALIUU C HUMH U
n300paXxkaTh Ha KOOPJAMHATHOM TUIOCKOCTH.

YpaBHeHusI M HEPABEHCTBA:



CBOOOJIHO OINEpPUPOBaTh MOHATUAMH: UPPALUOHAIBHBIE, MTOKa3aTelbHbIE U
jgorapupMuyecKue HEpaBEHCTBA, HAXOAUTh MX PEIICHUS C [OMOIIBIO
PaBHOCWIBHBIX [IEPEXOI0B;

OCYHIECTBIISITH OTOOp KOpPHEM NpH PEIICHHH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOJTHO OMNEpUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHSATh HEOOXoAMMble (QOPMYNbI  JJIsI PEIICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONIEPUPOBATh MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIICACTBUSA, HAXOAUTD PELLICHUS
CHUCTEMBI U COBOKYIHOCTEN PALMOHAIBHBIX, UPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pelaTb paLMOHaIbHBIE, VMppalyroOHalbHBbIE, II0Ka3aTelbHbIE,
gorapupMUYecKue U TPUTOHOMETPUYECKHE YpPABHEHHUS W  HEPABEHCTBA,
coJieprKalye MOAYJIM U apameTphl;

NPUMEHSATH TpaduyecKre METOIbI Il pELeHUs] YPaBHEHUI 1 HEPABEHCTB, a
TaKKe 33J1a4 C IapaMeTpamu;

MOJIEIMPOBAaTh pEAIbHbIC CUTyallMd HA S3BIKE aireOpbl, COCTaBIATH
BBIDQAKECHUS, YPABHEHUS, HEPABEHCTBA U HX CHUCTEMbI II0 YCJIOBHUIO 3a/1a4W,
UCCJIEIOBaTh IMOCTPOEHHBIE MOJIENM C HCIOJb30BAaHUEM armapara aireopsl,
VHTEPIIPETUPOBATH MOJYYEHHBINH PE3YIbTAaT.

DyHKIUU ¥ rpapUuKH:

CTpOUTh TrpaduKi KOMMO3ULUMU (YHKIMA C MOMOUIBIO 3JIEMEHTapHOTO
UCCJICZIOBAHUS U CBOMCTB KOMIIO3UIUH ABYX (DYHKIIMIA;

CTPOUTh TE€OMETpPUYECKHEe O0Opa3bl ypaBHEHUW U HEPABEHCTB Ha
KOOPJIMHATHOM TJIOCKOCTH;

CBOOOJTHO OIEpUPOBaTh MOHATUAMHU: TpaduKUd TPUTOHOMETPHUUECKUX
yHKIwi;

OpUMEHATh (QYHKIUM JJIsI MOJETUPOBAHHUS M HCCIEAOBAaHUS pPeallbHBIX
IIPOLIECCOB.

Hayana mareMaTH4eCcKOro aHajausa:

UCII0JIb30BaTh MPOU3BOIHYIO 1JISl UCCIIEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJUTh HaUOOJIbIlIEE U HAUMEHbIIIEe 3HAaUCHHSI (YHKIIMHU HEMTPEPHIBHOM Ha
OTPE3KE;

MCIOJIb30BaTh NPOU3BOAHYIO ISl HAXOXKACHUS HAWIYUIIEro pPELICHUS B
IIPUKJIAAHBIX, B TOM 4YHCJE COLMAIBHO-DKOHOMHUYECKMX, 3aJadax, i
OTIpEIeTICHUsI CKOPOCTH W YCKOPEHHUS Mpollecca, 3aJaHHOTO (opMysoll wiu
rpapuKoM;



CBOOOJTHO OTEpHUPOBATh TMOHATUAMH: TIEpBOOOpa3Hasi, OMpPeACIEHHBIN
UHTErpajl, HAaXOAUTh MEPBOOOpPA3HBIC AIEMEHTAPHBIX (PYHKIUA M BBIUUCISATH
uHTerpai no ¢popmyne Hototona-JleliOuua;

HAXOJIUTh IUIOUIAHU TIIOCKUX (PUryp M 0OBEMBI T C MOMOIIBIO UHTETPaa;

UMETh MPEACTAaBICHUE O MaTeMaTH4eCKOM MOJEIUPOBAHMM HAa NpPUMEPE
COCTaBJICHUs TUPPEepEeHINATbHBIX YPaBHEHUI;

pelaTh NPUKIagHbIE 331a4l, B TOM UYHCJIE COLUATbHO-DKOHOMUYECKOTO U
du3nYecKoro xapakrepa, CpeaCcTBaMH MaTEMAaTHUECKOTO aHaIM3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieioB U TeM (¢ poBbIe)
Kontposabnbie | IlpakTuyeckue
n/n NMPOorpaMmbI Bcero o0pa3oBare/bHBIC
padoThI padoThl
pecypcsl
MHO0XeCTBO A€M CTBUTEIIHLHBIX YHCEII.
1 MHorousniensl. PainoHanbHble ypaBHEHUS U 24 1 0
HepaBeHcTBa. CHUCTEMBI IMHEHHBIX
YpaBHEHU I
9 Oyuxuuu ¥ rpadpuku. CreneHHas GyHKIUS C 12 1 0
L[EJIBIM TTOKa3aTeNeM
3 ApudmMeTHIecKnii KOpeHb N-0i CTETIECHU. 15 1 0
HppannonanbHble ypaBHEHUS
Iloxa3zarenbHa . Tloka3zare e
4 KazarenbHas (PyHKIHS Ka3aTeTbHBI 10 1 0
YpaBHEHUS
5 Jlorapudmuueckas QyHKIUA. 18 1 0
Jlorapudmudeckue ypaBHEHUS
Tpuronome eCcKue axe
5 PUTOHOMETPUUYECKUE BBHIPAKCHUS U 99 1 0
YpaBHEHHUS
[TocnenoBaTenbHOCTH U MPOTPECCHU 10 1
HenpepriBubie Gyakunn. [IponsBogaast 20 1
9 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 5 ) 0
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoumnuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (¢ posbie)
Konrtposbhubie | IlpakTuyeckue
n/m MpOrpaMMBbI Bcero oOpa3oBaTeJbHbIE
padoThI padoThI
pecypcesbl
HccnenoBanue i C IIOMOILBIO
1 nz[BHI/VI(byHKuHH MTOMOIITH 29 1 0
MIPOU3BOTHON
2 IlepBooOpazHas u HHTErpaj 12 1 0
3 I'paduxu TpUrOHOMETPUYECKUX (DYHKIUHA. 14 1 0
TpuroHomeTprueckre HepaBeHCTBA
4 HppaunoHanbHble, TOKa3aTelbHbIe U 24 1 0
Jorapu(MuUecKrie HepaBeHCTBA
5 KomnuiekcHbie uncna 10 0
6 HarypanbHble 1 mensie yucia 10 0
Cucrembl palHOHAIBHBIX, HPPAIlOHATBHBIX
7 MOKA3aTEeNbHBIX U JIOTAPU(PMUIECKIX 12 1 0
YpaBHEHUM
8 3azauu ¢ mapameTpamu 16 1 0
9 HOBToPeHMe, 00001IeHNE, CHCTEMATH3AIIH 16 p 0
3HAHUH
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136 10 0




IHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne ¢ posbie
/i Tema ypoka Beero Konrpoabubie | IlpakTuyeckue ofpasoBaTe TbHEIE
padoThI padoThI pecypeb
1 MHOXeCTBO, onepauy HaJ MHOKECTBAMHU 1 1 0 0
UX CBOWCTBA
2 Huarpammel Diinepa-Benna 1 0 0
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO 1 0 0
anmnapara Jis pelieHus 3a1a4
Pattmonanwsubie yncna. OOBIKHOBEHHBIE
4 JECSITUYHBIE IPOOH, TIPOIEHTHI, 0ECKOHEUHbIE 1 0 0
MePUOINYECKHUE TPOOH
Pannonaneabie uncna. OOBIKHOBEHHBIE U
5 JECATUYHBIE TPOOU, MPOIEHTHI, 0ECKOHEUHBIC 1 0 0
MEPUOIUUYECKIE APOOH
5 [Tpumenenue ApoOeit 1 TPOIIEHTOB IS 1 0 0
peleHus TPUKIAIHBIX 3a/1a4
7 [Ipumenenue npoOeit 1 TPOLIEHTOB IS 1 0 0
peleHus MPUKIAIHBIX 3a/1a4
8 JleicTBUTENbHBIE Ui Cia. PallnoHaIbHbIE U 1 0 0
uppalyoHalbHbIE Ynca
9 ApudmeTrnueckre onepanuu ¢ 1 0 0
JNEHCTBUTEIBHBIMU YU CIAMU
10 Monaynbe NeHCTBUTENBHOTO YUCIIA U €T0 1 0 0

CBOIICTBA




11

[puGnnxEHHBIE BHIYMCICHUS, TPaBUIIa
OKpYITICHMSI, TIPUKUAKA U OLICHKA pe3yybTaTa
BBIYHMCIIEHU M

12

OCHOBHBIEC METO/IbI PEIICHHS [ENTBIX U
JIPOOHO-paIMOHAIBHBIX YDaBHEHUM 1
HEPaBEHCTB

13

OCHOBHBIE METO/IBI pEIICHUSI TIETTBIX U
JIPOOHO-paIMOHATBHBIX YPAaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELICHUS IIENIbIX U
JIPOOHO-paMOHATbHBIX YPAaBHEHUU U
HEPaBEHCTB

15

MHoOrowieHsl OT OJHOM NEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16

MHOTOUJIEHBI C TENBIMU KOIPPUITHEHTAMH.
Teopema Buera

17

Pewenne cucrem JIMHEHHBIX ypaBHEHU I

18

Pewienne cucrem JIMHENHBIX YpaBHEHHU I

19

Marpuna cucteMsl JMHENHBIX YpaBHEHUH.
OnpenenuTens MATPUILBI 2X2, €ro
T€OMETPUYECKUM CMBICII U CBOWCTBA,
BBIUMCIIEHHUE €10 3HAYEHU S

20

Omnpenenurenb MaTpUIlbl 2%2, ero
TEOMETPUYECKUN CMBICII U CBOMCTBA;
BBIYHCJICHHUE €0 3HAUCHUI

21

[IpuMeHeHune onpenenuTens A peleHus

CHUCTEMBI JIMHEWHBIX YDABHCHU




22

Pemienne npukiagHbIX 3a1a4 ¢ ITOMOILBIO
CHUCTEMBI JIMHEWHBIX yPABHEHU

23

Pemienne npukinaHbIX 33124 ¢ TOMOILBIO
CHCTEMBI JINHEHUHBIX YpaBHEHU I

24

KonTpomapsHas padoTta: "PanimoHanbpHbIC
ypaBHEHUs U HepaBeHCTBA. CHCTEMBbI
JMHENWHBIX ypaBHEHU "

25

OyHKIUA, CIOCOObI 3a1aHus QYHKIUH.

Bzaumno oOparubie ¢ynkiun. Kommnosunus

yHKIHI

26

I'paduk pynkumnn. DnaeMeHTapHbIC
npeoOpazoBaHus TpaduKkoB (yHKIHMA

27

O0macThb OIIpCACIICHUA U MHOXKCCTBO

3HaueHU# QyHkiuu. Hymu dynkuuu.
[TpoMexxyTKi 3HAK MOCTOSTHCTBA

28

UérHble 1 HeUETHBIE QyHKINH.
[epuognueckue gyakiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKLIUH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKITUH.
Haunbonpiiee u HauMeHblIee 3HaYCHUE
(GYyHKIIMY Ha TPOMEXKYTKE

30

JInneitnas, kBaapaTuyHas U IPoOHO-
TuHeNHHas QyHKIUN

31

:‘)J'ICMGHTapHOC HUCCICAOBAHUC U ITOCTPOCHUC

rpadukoB 3TUX QyHKUIHUI

32

DneMeHTapHOE UCCIIEIOBAaHUE U TIOCTPOCHHE

rpaduKoB 3TUX (yHKIIUH

33

Crernenn ¢ LeIbIM IT0Ka3aTelieM. buHoOM




Hrrorona

CreneHs ¢ IO CJIBIM ITOKA3aTCIICM. bunom

34
Herorona

35 CrenenHas GyHKIHS C HATYpaIbHBIM U
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaduk

36 KonTponbHas pabota: "Crenennas QyHKuus.
Eé¢ coiicrBa u rpaduk"

37 Apudmernuecknii KopeHb HaTypaJIbHOM
CTEIICHU U €r0 CBOWCTBA

38 ApudmeTnieckuii KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOKCTBA

39 [TpeoOpazoBaHMs YMCIIOBBIX BBIPAXKEHUH,
COJIEpKaIMX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpKAIMX CTEIIEHU U KOPHU

41 [IpeoOpa3oBaHusl YHCIOBBIX BBIPAXKEHUH,
COJIEpKAIlMX CTEIIEHU U KOPHU
Wppanuonanbhuble ypaBHeHUs.. OCHOBHbBIE

42 METO/Ibl PEILIEHUSI UPPALMOHAIBHBIX
YpaBHEHU
HppauunonanbHble ypaBHeHUs. OCHOBHBIE

43 METO/IbI PEILEHUSI UPPALMOHATIBHBIX
YpaBHEHU U
UppaumonanbHble ypaBHeHUs.. OCHOBHbBIE

44 METO/IbI PEILCHUS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIBHBIE IEPEXOBI B PELLICHUU

UppaIMOHATIBHBIX yPaBHEHUH




46

PaBHOCHIIBHBIE ITIEPEXOBI B PELLICHUN
VUPPAaLMOHAIBHBIX YPABHEHU I

47

PaBHOCHUIIBHBIE TIEPEXOBI B PELLIEHUN
UPPaLMOHAIIBHBIX YpaBHEHU I

48

PaBHOCHIIbHBIE TEPEXOBI B PEIICHUH
UPpaLMOHATIBHBIX YpaBHEHU I

49

CaoiicTBa v rpaduK KOpHS N-0OH CTETEHU KakK
¢GyHKIIMHM 0OpaTHOW CTENEHU C HaTypaJbHbIM
noKa3aTejeM

50

CaoiicTBa 1 rpadK KOpPHsI N-O CTCIICHU KaK
dyHKIIMH 0OOpaTHOW CTENEHU C HAaTypalbHBIM
nokazarenemM

o1

KonTponbhas pabota: "CBoiicTBa u rpadux
KOpHs N-oii cTenenu. MppannoHaabHbIe
ypaBHEHHUS"

52

CreneHb ¢ pariOHAIBHBIM ITOKa3aTesieM U e¢
CBOIICTBA

53

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTesIeM U €€
CBOIICTBA

54

CreneHb ¢ pariiOHAIbHBIM ITOKa3aTesieM U e¢
CBOIICTBA

55

[okazarenbHas QyHKIUS, €€ CBOHCTBA U
rpaduk

56

Hcnonb3oBanue rpaduka GyHKIUU IS
peleHns ypaBHEHU I

57

Hcnonb3oBanue rpaduka GyHKIUU IS
peleHus ypaBHEHU I

58

IlokazaTenbHbIE YpaBHCHUA. OCHOBHBIE




MCTO/Ibl PCHICHU A TTOKA3aTCIIbHBIX ypaBHCHI/Iﬁ

[TokazaTenbhubie ypaBHeHUs1. OCHOBHBIE

59 . 1 0 0
METO/Ibl peIlieHHU s TOKa3aTeNbHbIX YpaBHEHUN

60 [Noka3zarenbHble ypaBHeHUA. OCHOBHbBIE ) 1 0 0
METO/Ibl peIlieH!Us TOKa3aTeNbHbIX YpaBHEHUN

61 KonTponbhas padora: '"TlokasarensHas 1 1 0
¢bynkuus. [lokazarenbHble ypaBHEeHUS"

62 Jlorapugm uucna. CoiictBa jorapudma 1 0 0

63 Jlorapugm uucna. CoiicTBa jorapugpma 1 0 0

64 Jlorapudm uucna. CBolicTBa jorapudma 1 0 0

65 JlecsiTuuHble ¥ HAaTypajbHbIE JIOrapU (MBI 1 0 0

66 JlecsTuunble ¥ HaTypajibHbIE JIOrapU (MBI 1 0 0

67 [IpeoOpazoBaHue BIPAKEHHUH, COACPIKAIIX 1 0 0
JorapuQmbl

68 [IpeoOpa3oBaHue BbIpaKEHU N, COAECPIKALIX 1 0 0
JorapuQmbl

69 [IpeoOpazoBanue BHIPAKEHHUH, COACPIKAIX 1 0 0
JorapuQmbl

20 Jlorapudmuueckas QyHKIUs, €€ CBOMCTBA U 1 0 0
rpaduk

7 Jlorapugmuueckas ¢GyHKIHS, €€ CBOWCTBA U 1 0 0
rpaduk

79 HcnonszoBanue rpaibmca GyHKIMU U1 1 0 0
pelLeHUs] ypaBHEHUM

73 HcnonpzoBanue rpail)HKa byHKUIUA AT 1 0 0
pelLeHUs] ypaBHEHUM

74 Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE 1 0 0




METO/IbI pEIeHUs TOTapH(PMHUIECKIX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHuUs. OCHOBHBIE

75 METO/IbI PEIICHUS JIOTapU (PMHUIESCKIX
YpaBHEHU U
Jlorapudmuueckue ypaBHeHHs1. OCHOBHBIE

76 METOJIBI PEIICHHUSI JIOTAPH(PMUICCKAX
YpaBHEHUMU

77 PaBHOCHIIbHBIE TEPEXObI B PEIICHUH
Jorapu(MUUECKUX YpaBHEHUH

78 PaBHOCHIIbHBIE IEPEXObI B PEIICHUH
Jorapu(MUUECKUX YpaBHEHUHN

79 KonTponbHas pabota: "Jlorapudgmuueckas
dbynkuus. Jlorapudmuueckue ypapHeHus"

80 CuHyc, KOCUHYC, TAHT€HC M KOTAHTEHC
YHCIIOBOTO apTyMEHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTAHTEHC
YHCIIOBOTO apTyMEHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa

83 ApKCHHYC, apKKOCHHYC W apKTaHTEHC
YHCIIOBOTO apryMEHTa
Tpuronomerpuydeckass OKpY>KHOCTb,

84 oTpesieieHe TPUTOHOMETPHUECKUX
GyHKIMI YMCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpY>KHOCTb,

85 orpeeNeHre TPUTOHOMETPHUYECKUX

(GyHKIIUN 9UCIOBOTO apryMEHTa




86 OCHOBHBIE TPUTOHOMETPHYECKHE (POPMYITBI 1 0 0
87 OCHOBHBIE TPUTOHOMETPHYECKHE (POPMYJIBI 1 0 0
88 OCHOBHBIE TPUTOHOMETPHYECKHE (POPMYITBI 1 0 0
89 OCHOBHBIEC TPUTOHOMETPHYECKHE (POPMYITHI 1 0 0
90 Hpeo6pa301U3aHHe TPUTOHOMETPUUECKUX 1 0 0
BBIPAKCHUH
01 Hpeo6pa301U3aHHe TPUTOHOMETPUUECKUX 1 0 0
BBIPAKCHUH
[IpeoOpazoBaHue TPUTOHOMETPHUUECKUX
92 . 1 0 0
BBIPAKCHUH
93 Hpeo6pa30vBaHHe TPUTOHOMETPHUECKUX 1 0 0
BBIPAXKECHUH
94 Pemenne TpuroHoMeTpuUYECKUX ypaBHEHUM 1 0 0
95 Pemenne TpuroHomMeTpuyeCKUX ypaBHEHUM 1 0 0
96 Pemenne TpuroHomMeTpuyecKkux ypaBHEHUM 1 0 0
97 Pemenne TpuroHoMeTpUYECKUX YpaBHEHHU I 1 0 0
98 Pemenne TpUroHOMETpUYECKUX ypaBHEHUM 1 0 0
99 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUU 1 0 0
100 Pemenne TpuroHoMeTpuyECKUX ypaBHEHUM 1 0 0
KonTponbenas pabora:
101 "TPUTOHOMETPUYECKUE BBIPAKEHUS U 1 1 0
TPUTOHOMETPUYECKUE YpABHEHUSA"
[locnenoBarenbHOCTH, CIIOCOOBI 3aAaHUS
102 rmocJiefoBareyibHocTel. Meton 1 0 0
MaTeMaTU4eCKOM MHIYKIHU
103 MOHOTOHHBIE U OTPAHUUYECHHBIE 1 0 0

MOoCJICa10BAaTCIIbHOCTH. I/ICTOpI/ISI aHaJin3a




OECKOHEYHO MaJlbIX

104

Apudmernueckast mporpeccust

105

I'eomerpuueckas nporpeccus

106

beckoHeuHo yObIBarom@asi reoMeTpuyiecKast
Iporpeccus

107

CymMMma OecKOHEYHO yOBIBAIOIICH
TE€OMETPUYECKON MPOrPECCUU

108

JIMHEWHBIN ¥ SKCOHEHIIUAIBHBIN POCT.
Yucio e. DopMmyna CI0KHBIX IIPOLICHTOB

109

JIMHEWHBIN U SKCIIOHEHIIUAJIBHBIN POCT.
Yucno e. DopMylia CIOKHBIX IIPOLIEHTOB

110

Hcnonws3oBanue nporpeccui Uit peLeHus
pealbHBIX 3aJa4 IIPUKIATHOTO XapaKrepa

111

KontponbHnas padora: "TlocinenoBaTenbHOCTH
U nporpeccun”

112

HenpepriBHBIE PyHKIMH U MX CBOMCTBA

113

Touka pa3pbiBa. ACHMIOTOTHI TpaduKOB
byHKIUH

114

CpoiicTBa pyHKIIMH HEMpPEPHIBHBIX HA
OTpe3Ke

115

CaoiicTBa pyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116

MeTOI[ HHTCPBAJIOB IJIA PCHICHH S HEPABCHCTB

117

Meton HHTCPBAJIOB ISl pCHICHUA HCPABCHCTB

118

MGTOH HWHTCPBAJIOB U pCHICHU S HCPABCHCTB

119

[IpuMeHeHuE CBOVCTB HENPEPBIBHBIX
GyHKUMH Ui peleHus 3a1a4y




120 [IpuMeHeHuE CBOWCTB HENPEPBIBHBIX
GbyHKIUM U pereHus 3a1a4

121 [lepBas 1 BTOpas Npou3BOAHbBIE (yHKIIUU

122 Omnpenenenue, reOMETPUYECKUN CMBICIT
MIPOM3BOTHOM

123 Omnpenenenue, PU3NIECKUN CMBICIT
MIPOM3BOTHOM

124 YpaBHeHUE KacaTeNbHOM K rpaduKy
byHKIUN

125 VYpaBHEHME KacaTeIbHOU K rpaduKy
byHKIUN

126 [Tpou3BOaHBIE 2JIEMEHTAPHBIX (PYHKITHI

127 [TponsBoaHBIE S7IEMEHTAPHBIX PYHKITUN

108 [IpousBoaHas CyMMBbI, TPOU3BECHUS,
YaCTHOTO M KOMIO3UIIUH (DyHKIH
[TponsBoaHAs CyMMBI, TPOU3BEICHUS

129 ’ ’
YaCTHOTO ¥ KOMIO3ULIUH (DyHKIH

130 [IponsBoaHast CyMMBbI, TPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIIHH (DyHKITHH

131 KonTtpomnsHas padota: "TIponsBoanas"

132 [ToBTOpenue, o0o0IIeHNE, CUCTEMATU3AIIUS
3HaHuil: "YpaBHeHUs"

133 [ToBTOpenue, 00o0IIeHNE, CUCTEMATU3AIIUS
3HaHui: "Oynkuun"

134 HtoroBast KOHTpOJIbHAS paboTa

135 HtoroBast KoHTpoJIbHAs paboTa

136 [ToBTOpEeHME, 0000IICHNE, CHCTEMAaTH3AIUS




3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
KoauvecTBo yacos JJIeKTPOHHbIE
Ne Tesa M@ poBbIE
. Ypoka Beero Konrtpoabubie | IlpakTuyeckue 06pazoBaTeIbHBIE
padoThbI padoThbI pecypent
1 [IpuMeHeHne NPOM3BOAHOMN K HCCIIEIOBAHUIO 1 0 0
(GyHKIHMI HA MOHOTOHHOCTb U 3KCTPEMYMBI
5 [TpumeHeHnune mpou3BOAHOM K UCCIIETOBAHUIO 1 0 0
(GyHKIIMH Ha MOHOTOHHOCTB U SKCTPEMYMBI
3 [IpumeHeHne Tpor3BOAHOM K UCCIETOBAHUIO 1 0 0
(GyHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI
4 [IpumeHneHnue npor3BOIHOM K UCCIEIOBAHUIO 1 0 0
(GyHKIIMH HAa MOHOTOHHOCTb U SKCTPEMYMBI
5 [IpumeHeHune npor3BOAHOM K HCCIIET0BAHUIO 1 0 0
(GyHKIIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
6 IIprumeHeHne Tpon3BOIHOM K UCCIIETOBAHUIO 1 0 0
(GyHKIIMH HAa MOHOTOHHOCTb U 9KCTPEMYMBI
Haxoxnenne HanOoJbIIEro 1 HauMEHbIIETO
7 3HA4YEeHMUsI HempepbIBHON (PyHKIIMH Ha 1 0 0
OTpe3Ke
Haxoxxnenne HanOoJbIIEro M HauMEHbIIETO
8 3HAYEHUs HENPEPbIBHON (PYyHKIIMU HA 1 0 0
OTpE3Ke
9 Haxoxnenne HanOoIbIero ¥ HahMEHbIIETO 1 0 0




3HA4YEeHUsI HENPEepBHIBHON (PyHKIIMK Ha
OTpe3Ke

10

Haxoxnenrne HauOombIlero ¥ HAMMEHBILIETO
3HAYEHUS HEMPEPHIBHOW (PYHKIIMU HA
OTpe3Ke

11

Haxoxxnenne HanOOJIBbIIEr0 M HAUMEHBIIETO
3HA4YCeHUsI HENPEePHIBHON (PyHKIIMK Ha
OTpE3KE

12

Haxoxnenne HanOoJbIEro 1 HauMEHbIIETO
3HA4YeHMUsI HenpepbIBHON (PyHKIUU Ha
OTpe3Ke

13

HpI/IMeHCHI/Ie HpOPISBOI[HOﬁ JJIA HaXOXKACHU A
HanIydmero peuicHus B IMPHUKIaJHBIX
3aJadax

14

[TpumeHneHnune npon3BOAHOM 1T HAXOAKIACHUS
HAUJIYYIIEr0 PEUICHUS B MIPUKIAJIHBIX
3aj1a4ax

15

[IpumeneHnune npou3BOAHOM s
ONpeieJICHUsI CKOPOCTH U YCKOPEHUS
npoi1iecca, 3a1aHHOTO (GOPMYION WITH
rpadurom

16

[TpumeneHnune nmpou3BOAHOM IS
OnpeieJICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 GOpMYIION N
rpaduKom

17

Kommnozunus dpyHkiunii

18

Komnosunus ¢pyHkuuit

19

Komnosumus ¢pyHkimit




20

I'eomeTpuueckue oOpa3bl ypaBHEHHH Ha
KOOPJMHATHOM MJIOCKOCTH

21

I'eomerpuueckue 0Opa3bl ypaBHEHUH Ha
KOOPJMHATHOM IJIOCKOCTH

22

KonTponrsHas padota: "MccnenoBanue
(GYyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23

[TepBooOpazHasi, OCHOBHOE CBOWCTBO
1epBooOpasHbIX

24

[lepBooOpa3zHbIe 2IeMEHTapHBIX (PYHKITHH.
[IpaBuna HaxoXaEeHUS IEPBOOOPA3HBIX

25

[lepBooOpazHbIe 351eMEHTapHBIX PYHKIIUN.
[paBuna HaxOXACHUS TEPBOOOPA3HBIX

26

Wurerpan. I'eoMmeTprudecknii CMBICI
MHTErpana

27

Berancnenue onpenenéHHoro HHTerpaa mo
¢dopmyne HeroTona-JleiiOnuna

28

Brruncrnenue onpenesi€HHOro HHTerpaa 1o
dopmyne Herorona-Jleitbuuiia

29

[IpumeneHnue nuTerpana Ajig HaXx0XJICHUs
MJIOMRAACH MIOCKUX UTYD

30

HpI/IMeHeHI/Ie HUHTCIpajia A1 HAXOKIACHUA
00BEMOB IrCOMCTPUUICCKUX TCJI

31

[Tpumeps! pemennit auddepeHIInanbHbIX
YpaBHEHU

32

[Tpumepsl pemeHnit tuddepeHInaTbHBIX
YpaBHEHU

33

Marematndaeckoe MOJCTHPOBAHUE PEATbHBIX
MIPOIIECCOB C MTOMOIIBIO TU(PPEPEHITHATBHBIX




YpaBHEHU U

KonTponbsHas pabdora: "TleppooOpazHas u

34 |
UHTerpail

35 Tpuronomerpuueckue GyHKINH, UX
CBOMWCTBA U rpaduku

36 Tpuronomerpuueckue GyHKINH, UX
CBOMWCTBA U rpaduku

37 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U Tpaduku

38 Tpuronomerpuueckue GyHKIUU, UX
CBOMCTBA U rpaduku

39 Tpuronomerpuueckue GyHKIUU, UX
CBOICTBA U TpaduKn
OT60p KOpHEH TPUTOHOMETPUUECKUX

40 YpaBHEHUM C TOMOIIIHIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHX

41 YpaBHEHUM C TOMOIIIBIO
TPUTOHOMETPUYECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

42 YpaBHEHHI ¢ TOMOUIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT1OOp KOpHEHN TPUTOHOMETPUUECKUX

43 YpaBHEHU C TOMOIILBIO
TPUTOHOMETPUYECKOI OKPYKHOCTH

44 Pemenue TpuroHoMeTpuYECKUX HEPABEHCTB

45 PemeHrie TPUrOHOMETPUYECKUX HEPABEHCTB

46 Pemenne TpUrOHOMETPUYIECKUX HEPABEHCTB




47

PemeHrie TpUTOHOMETPUYECKUX HEPABEHCTB

KonTponbsnas pabdora: "T'paduxu

48 TPUTOHOMETPUUECKUX (DyHKIIHI.
Tpuronomerpruueckre HepaBeHCTBA"
49 OCHOBHBIE METO/II pEIICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
50 OCHOBHBIE METO/II pEIICHUS
MTOKa3aTEeNIbHBIX HEPABEHCTB
51 OcHOBHbBIE METO/IbI PELICHUS
MOKa3aTeNIbHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IBI PELIICHH S
MOKa3aTeNIbHBIX HEPABEHCTB
53 OCHOBHBIEC METOJIBI PELICHHS
norapu(pMUUECKUX HEPABEHCTB
54 OCHOBHBIE METOJIBI PELICHHS
JOrapu(MUUECKUX HEPABEHCTB
55 OcCHOBHBIE METO/IbI PELICHHS
norapu(pMUUEcKUX HEPaBEHCTB
56 OcCHOBHBIE METO/IbI PELICHHS
norapu(pMUUEecKuX HEpPaBEHCTB
57 OcCHOBHBIE METO/IbI PELICHUS
MppallOHANILHBIX HEPABEHCTB
3 OcCHOBHBIE METO/IbI PELICHUS
° MppaIlMOHATBHBIX HEPABCHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
MppaIMOHAIBHBIX HEPABCHCTB
60 OCHOBHBIE METO/IbI pEIICHUS

HppalOHAIIbHBIX HEPABEHCTB




I'paduueckue MeToabl peicHUS

61 UppalMOHANIBHBIX YpaBHEHU T

62 I'paduueckre MeToabl pelieHHs
UppaLMOHANIBHBIX YpaBHEHU I

63 I'paduueckue mMeToab! penicHUs
MOKa3aTeIbHbIX YpaBHEHUN

64 I'paduueckue mMeToab! penieHUs
MTOKa3aTEeNIbHBIX HEPABEHCTB

65 I'padmaeckre MeTombI pemeHHS
sorapu(MUYECKUX YpaBHEHUI

66 I'paduueckue meToab! peieHus
norapu(pMUYECKUX HEPABEHCTB

67 I'paduueckre MeToIBI peIeHHs
norapu(pMUUECKUX HEPABEHCTB
I'paduueckre MeToAbI pelicHUS

68 MOKa3aTEeNbHBIX U JIOTAPU(MUIECKIX
YpaBHEHU
I'paduueckue mMeToab! penieHUs

69 MOKa3aTeIbHBIX | JIOTapH(MUUCCKIX
YpaBHEHU
I'paduaeckure MeTombI pemeHus

70 MOKA3aTEeNbHBIX U JIOTAPHU(PMUIECKIX
HEPaBEHCTB
I'paduueckue MeToAbl pelicHUS

71 MOKa3aTeNbHBIX U JOTapu(MUUYECKUX
HEPaBEHCTB

79 KonTponwsHas padota: "MppannoHalibHbIE,

MoKa3aTeJbHble U JorapuMuuecKkie




HepaBeHCcTBA"

Kowmrmnekcubie yncia. Anredpandeckas u

73 TPUTOHOMETpHUYEcKast (OpPMBI 3arucu
KOMIIJIEKCHOTO 4HClla
KomnnekcHsble uncna. Anredbpanueckas u

74 TPUTOHOMETpUYECKasi POPMBI 3aIHCH
KOMILJIEKCHOTO 4Hncia

75 ApudmMeTHdecKrue OmepaInu C
KOMITJIEKCHBIMU YHCIIAMH

76 ApudmeTrueckue onepanuu ¢
KOMITJIEKCHBIMU Y CIIAaMH

77 N300pakeHre KOMILIEKCHBIX YHCel Ha
KOOPJMHATHOM MJIOCKOCTH

78 N300pakeHre KOMILIEKCHBIX YHCel Ha
KOOPJMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii crenenu us
KOMIIJIEKCHOTO 4HClla

80 ®opmyna Myaspa. KopHu nN-oii crenenu u3
KOMIIJIEKCHOTO 4HClla
[IpuMeHeHNe KOMIUIEKCHBIX YK CEeN JUIs

81 pemeHns: GU3NYECKUX U TeOMETPUUECKUX
3a7a4

82 KontponbHas padora: "KommiaekcHbie
gucna"

83 HarypanbHble u 1enble yncna

84 HarypanbHble u nenblie yucia

85 [IpuMeHeHne TPU3HAKOB AETUMOCTH LIEJIBIX

YUCECII




86

HpI/IMeHCHI/IC MPU3HAKOB ACITIUMOCTH LICJIBIX
YU CCII

87

[IpuMeHeHune NprU3HaAKOB JEIMMOCTH LEIbIX
yucen: HOJl m HOK

88

[IpuMeHeHe TPU3HAKOB JACTUMOCTH IICJTBIX
gucen: HOJl m HOK

89

HpI/IMeHeHI/Ie IIPU3HAKOB JCIUMOCTH LCJIBIX
YHUCCII: OCTATKU 110 MOAYIIIO

90

HpI/IMCHCHI/IC IMPU3HAKOB ACITIUMOCTH L EJIBIX
YU CCJI: OCTATKA 10 MOAYJITO

91

HpI/IMCHeHI/Ie IMPU3HAKOB ACITIUMOCTH LICJIBIX
YUCCII: AJITOPUTM EBKHI/II[a AJ1d pCHICHU A
3a41a4 B I CJIbIX YU CIaX

92

KontponbsHas padora: "Teopust 1embix
gucen"

93

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUSA

94

Cucrema 1 COBOKyITHOCTb YPaBHEHHUM.
PaBHOCHMIBHBIE CUCTEMEI 1 CHCTEMBI-
CJIICACTBUA

95

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEHN palMOHAIIbHBIX YPaBHECHUN

96

OcHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYHOCTEH HppaliOHAIbHBIX
YpaBHEHU

97

OCHOBHBIE METO/IbI PELICHUS] CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHUI




98

OcHOBHBIC MCTOJbI pCHICHUA CUCTCM U
COBOKYHHOCTCI\/'I I10Ka3aTCJIbHBIX ypaBHeHI/Iﬁ

99

OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMUYecKux
YpaBHEHU

100

OCHOBHBIE METO/IbI PELLICHHUS CUCTEM U
COBOKYITHOCTEH JIOrapu(PMUUECKUX
YpaBHEHUU

101

[IpuMeHeHue cucTeM K perieHuio
MaTeMaTUYeCKUX 3ajad U 3a7a4 U3
pazIUYHBIX 00JIaCTeH HAyKd U PeaIbHOU
KU3HU, UHTEPIPETALHS TOTyICHHBIX
pe3yNIbTaToB

102

[IpuMeHeHue cucTeM K petieHuIo
MaTeMaTUYeCKUX 3ajad U 3a7a4 U3
pa3nUyYHbBIX O0NacTell HAyKH U pealibHOMN
KU3HU, UHTEPIPETALHS TOTyICHHBIX
pe3yNIbTaToB

103

[IpruMeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUUYeCKUX 3a/a4 U 3aJa4 13
pa3nUYHBIX O0NacTell HAyKH U pealibHOMN
AKHU3HU, MHTEPIIpETaIUs MOITY4EHHbIX
pe3yNbTaToB

104

KonTponwsnas padota: "Cucrembl
palluOHAJIBHBIX, UPPAIUOHAJIBHBIX
MOKa3aTeNbHBIX U JOrapu(OMUUECKIX
ypaBHEHU1"

105

PaI_[I/IOHaJ'ILHLIe YpaBHCHUS C TapaMEeTpaMu




106

PannoHanpHble HEPaBEHCTBA C TapaMeTpamMu

107

PannonanbpHbIE CUCTEMBI C TTApaMETPAMHU

108

HppannonanbHble ypaBHEHM S, HEPABEHCTBA
C IIapameTpaMu

109

HppannonanbHble CUCTEMBI C ITapaMeTpaMu

110

[lokazaTenbHble ypaBHEHUsI, HEPAaBEHCTBA C
rapameTpamu

111

IlokazaTenbHbIEe CUCTEMBI C TapaMeTpaMu

112

Jlorapugmuueckie ypaBHEHUsI, HEPABEHCTBA
C mapaMeTpamu

113

Jlorapugmudeckre CuCTEMBI C TapaMeTpamMu

114

Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115

Tpuronomerprueckue HepaBeHCTBA C
rapameTpamu

116

TpuronHomerpuieckue CUCTEMBI C
napaMmeTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIENEeH pealbHbIX
CUTYAIU¥ C TTOMOIIBIO YPaBHEHUM €
rapamMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMAaTUUECKUX MOJIENEN peallbHbIX
CUTYyalUH C TIOMOILBIO CUCTEM YPAaBHEHUM C
rapameTpamMu

119

IlocTtpoenue u uccienoBanue
MaTEMATHYECKUX MOJIENIECH PealIbHBIX
CUTYyalli C IOMOIIBIO CHUCTEM YPAaBHEHUM C




rapameTpamu

120

KonTponbHas pabora: "3agaun c
napameTrpamu’

121

[ToBTOpeHue, 0000ITIeHNE, CHCTEMATH3AIUS
3HaHu#: "YpaBHeHUA"

122

[ToBTOpeHue, 0000ITIeHNE, CHCTEMATH3AIUS
3HaHu#: "YpaBHeHUA"

123

[ToBTOpenue, 0000ITICHNE, CHCTEMAaTH3AIUS
3HaHu#: "YpaBHeHUusA. Cuctembl ypaBHEHU"

124

[ToBTOpEeHUE, 0000IICHNE, CHCTEMATH3aIIHS
3nanuii: "HepaBencrna"

125

[ToBTOpEeHUE, 0000IICHNE, CHCTEMATH3aIIHS
3nanuii: "HepaBencrna"

126

[ToBTOpEeHME, 0000IICHIE, CHCTEMATH3AIIHS
3HaHuii: "HepaBencrtsa"

127

[ToBTOpEeHuUe, 0600IeHNE, CUCTEMAaTH3aIIHS
3HaHuil: "IIponsBonHasd u e€ npumeHeHue"

128

[ToBTOpenue, 0000ITICHNE, CHCTEMATH3AIUS
3HaHuil: "[IpousBonHasd u e€ npumeHeHue"

129

[ToBTOpeHUe, 0000ITICHNE, CHCTEMATH3AIUS
3Hanuil: "IIponsBonHasd u e€ npumeHeHue"

130

[ToBTOpeHue, 0000ITIeHNE, CHCTEMATH3AIUS
3HaHui: "MHTerpan uero npuMeHeHue"

131

[ToBTOpeHue, 0000ITIeHNE, CHCTEMATH3AIUS
3HaHUU: "OyHKUMN"

132

[ToBTOpEeHue, 0000IIEHUE, CHCTEeMAaTH3AIIHS
3HaHui: "OyHKIIUN"

133

[ToBTOpEeHME, 0000IICHNE, CHCTEMATH3aIIHS




3HaHui: "OyHKUn"

134 HroroBast KOHTpoJIbHAs paboTa

135 HroroBast kouTposibHas pabora

136 [ToBTOpEeHuME, 0600ICHNE, CUCTEMATH3AIIHS

3HaHUU

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

136
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