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INOACHUTEJIBHASA 3AIINCKA

VYueOHblit Kypc «AunreOpa W Hayalla MaTeMaTHYECKOTO aHalM3a» SBISETCS OJHUM H3
HaubOosee 3HAUYMMBIX B IPOrpaMMe CpelHero oéimero oOpa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH O0ECIeYMBACT HMHCTPYMEHTAIBHYIO 0a3y i HM3y4eHHS BCEX EeCTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpoHbI, (HOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBILIUICHUE
0o0yJaromuxcsi Ha YpOBHE, HEOOXOIUMOM Uil OCBOCHHMS HH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JpPYyruX JUCHMIUIMH. B pamkax gaHHOro y4deOHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT  YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMynupyeT CBOM JOCTHXKEHUSI B MAaTeMaTU4YeCcKOi opme.

VY4eOHbIi Kypc anredppl W Hayal MaTeMaTHYECKOTO aHAIM3a 3aKJIaJbIBACT OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKHU, XUMHHM, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTHS DKOHOMUKH M OOIICCTBEHHOW J>XW3HHU, IMO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX HU(GPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BATh UX JJIS
JAIbHEWIEro o0pa3oBaHWs W B IIOBCEJIHEBHON JKM3HM. B TO ke Bpemsl OBIaJieHUE
a0CTPaKTHBIMHM U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMHU aireOpbl U MaTeMaTUYECKOro aHaan3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATh HWCTHHHOCTbB, JIOKa3bIBATh
YTBEPKACHHS C MMOMOIIBI0 UHIYKIIMH U PacCykAaTh NEAYKTUBHO, HCIOIb30BaTh 00OOIICHUE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (POPMUPYET KpEeaTMBHOE H KPHUTUYECKOE
MBIIIUICHHE.

B xone um3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIHU3a»
oOydaronuecsi TMOJy4YaloT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEILHOTO
MOCTPOCHUST MAaTEMaTHYCCKHX MOJICICH pEaJIbHBIX CUTyalluid, WHTCPIPETAlUU TOTy4eHHBIX
pelIeHui, 3HAKOMSTCSI C MPUMEepaMU MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMHUCS MATEMATUICCKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0yagaeT 3HAYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIHUATIOM, KOTOPBIN
peanmu3yercsi Kak depe3 ydeOHBIM MaTepuas, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 crnenupuky ydeOHOM  AesITeNnbHOCTH, Tpedyromeit
IPOJIOJDKUTEIPHON — KOHIIGHTPAlMM ~ BHUMAHHS, CAaMOCTOSITENIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3ynbTar.

B ocHoBe meromuku oOyueHHs anreOpe ¥ HadajgaM MaTeMaTHYECKOTO aHAIM3a JIC)KHT
NEeSTENIbHOCTHBIN MPUHIUT O0yUEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa u Hadajga MaTeMaTUYeCKOT0 aHaJIN3a» BbIJICIICHbI
CIEyIOIINE COJEp)KATENbHO-METONYECKHe JTHUHUM: «Uucna U BbUUCICHUS», «DyHKIMH U
rpadukny», «YpaBHEHHS U HEPaBEHCTBay, «Hadama MaTeMaTH4eckoro anaamsa», «MHOXKeCTBa U
Joruka». Bce OCHOBHBIE cOEp)KATEIbHO-METOAWYECKUE JIMHUUA W3YYarOTCs Ha MPOTSHKEHUU
JIBYX JIET OOy4eHHsI Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS IPYT
JIpyra ¥ TOCTENEHHO HACHIIASCh HOBBIMH TeMaMH U pasnenamu. JlaHHBIA y4eOHBIH Kypc
SBIISICTCST MHTETPATHUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe CcoaepKaHWe HECKOJIbKUX
MaTeMaTHYeCKUX JMCUUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpHs, MaTeMaTHUYeCKUN aHau3,
TEOpHsl MHOXKECTB, MaTeMaTrhdeckas Jjoruka u npyrue. [lo mepe Toro kak oOydarommecs
OBJIAJICBAIOT BCE Ooyiee MIMPOKMM MaTeMAaTUYECKUM allllaparoM, y HHUX TOCIEeI0BATEIbHO
dopMupyeTcs M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOZETbh pealbHOM
CUTyallid, MPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU H3YUYEHUU Y4eOHOTO Kypca, AJs pelieHHs
CaMOCTOSITENTFHO CPOPMYIMPOBAaHHONH MaTeMaTHYeCKOH 3afadd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.

ConepxaTenpHO-MeTOAMYecKast  JMHUSA  «Yucima W BBIUHCIEHHS»  3aBepIIaeT
dbopMUpOBaHNE HABBIKOB HCIIOIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe OBLIO HAyaTO Ha
YpOBHE OCHOBHOTO 001iero oOpaszoBanms. Ha ypoBHe cpemHero obmiero obpa3oBaHusi 0c000€
BHUMaHUe yjaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s1 MCIONTb30BaHME PA3IMYHBIX (OPM 3alMCH YHCIa, YMEHHE NIeNNaTh MPHUKHUIKY, BBITOIHATH



npUOIKEHHBIE BEIYUCIICHUS, OIICHUBATh YHCIOBBIC BRIPAKEHUS, pabOTaTh C MATEMATHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroNIMMCsI MHOXECTBA HATypajbHBIX, LIEJBIX, PAllMOHATBHBIX U
JIEMCTBUTENIbHBIX YHMCEI JOMOIHSIIOTCS MHOXECTBOM KOMILUIEKCHBIX uuces. B kKaxioMm U3 3Tux
MHO>KECTB PacCCMAaTPUBAIOTCSA CBOWCTBEHHBIE eMY clleln(UUYECKUe 3a/1auu U ONepaluu: JeJIeHre
HAIEJIO, OMNEPUPOBAHKWE OCTATKAMH Ha MHOXECTBE IICNIbIX YHCEN, OCOOble CBOMCTBa
paloHaIbHBIX U UPPALMOHATBHBIX UYKCeN, apu(MeTHyecKue ornepanuu, a TakKe H3BICUCHUE
KOpHSI ~ HAaTypaJIbHOM  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen.  braromaps
MOCJIEIOBATEIbHOMY  PACHIMPEHHMIO Kpyra HCIOJb3YEMBIX 4YHMCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHCHHSI IJIsl PEIICHUS PA3IMYHBIX 33729 (POpMHUpYeTCs MpeACTaBIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKHU U €€ pOJIA B IIOCTPOCHUH MOJIEIEH pealbHOIO MUPA, IIIUPOKO
UCTIOJIB3YIOTCS 0000IIEHIE U KOHKPETH3AIIHSL.

Jlunus «YpaBHEHHS U HEPABEHCTBA» pPEaJM3yeTCs] Ha MPOTSIKEHUH BCEro OOy4YeHHs Ha
YpOBHE cpemHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm pasnene [Iporpammbl
MPEelyCMOTPEHO PEeIlIeHUEe COOTBETCTBYIOIIMX 3aad. B pe3ynbrare oOydaromniyecs OBIaJ€BaOT
pPa3IMYHBIMM ~ METOJAMHU  PEIICHUS PpaAlMOHAIBHBIX, HPPAIMOHAJIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHMI, HEPABEHCTB U CHUCTEM, a TaKXKe 3a/ad,
coaepxamnux mapamerpsl. [lomydeHHble YMEHMSI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOM, IPU PELICHUN NMPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMCHBITUX 3HaYeHWH QyHKIWU. [laHHas comepikareinbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, HpeodpazoBaHUs
palMOHATIBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKCHUH,
CoJlepKalliX CTernmeHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOAUT JANbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIILJICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PacCyKICHHM, pabOThl C CUMBOJIBHBIMU
dbopmamu, TIpeICcTaBlIeHUs] 3aKOHOMEPHOCTEM M 3aBUCHMOCTEM B BUJIC PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3pGeKTUBHbIE HHCTPYMEHTHI JJIs PEHICHUs] TPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 3a]1a4, HAIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToanueckass aTuHUS «DyHKUMU U TrpaUKU» TECHO MeperuieTaeTcs ¢
IpYTUMU  JIUHUSMH  y4eOHOrOo  Kypca, TIOCKOJIBKY B  KakKOM-TO CMBICIE  3a1aéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUsi Marepuana. V3ydeHue  CTENeHHOHM, IOKa3aTelIbHOM,
orapu(MUUECKO U TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBOMCTB U rpa)uKoB, UCIIOIb30BaHUE
byHKIMI U peuieHusl 3aad W3 APYTUX YYeOHBIX MPEJAMETOB U PEATbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKHMM aHAJIM30M, TaK M C pElICHHUEM ypaBHEHUM W HepaBeHCTB. [Ipu
3TOM OonbIlloe BHUMaHuE yaensercs (QOPMUPOBAHUIO YMEHHsS BBIpaXartbh (Gopmyramu
3aBUCUMOCTH M@Ky Pa3JIMUYHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOi cojepKaTeNbHON JIHMHUM HAlleJIeH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TO3BOJISIONIMX BBIPAXKaTh 3aBUCUMOCTH MEXKIY BEIMYMHAMH B pa3audHoi (dopme:
aHAIUTUYECKOW, Tpaduueckod U crnoBecHOH. Ero wusyueHume cmnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUSI, CHOCOOHOCTH K  OOOOIIEHHI0O H  KOHKPETH3allUH,
HCIIOJIb30BaHUIO aHAJIOT .

ConepkarenbHast muHusa «Hadama maTeMaTHYeCKOro aHaIn3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYIMHBIX O0yJarOIIMMCS,
TaK KaK Yy HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIHM, OMPEaesITh UX
HauOOJIbIIIMEe U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEHHWsI TmporeccoB. JlaHHas conaepkaTelbHas JIMHHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOEHHS MATEMaTHYECKUX MOJENEH pealbHbIX CHUTYyaluil, MO3BOJSET
HaxOJIUTh HaWJIydlllee pelieHWe B TPHUKIAJAHBIX, B TOM YHCIIE COIHATHHO-DKOHOMHYECKHX,
3aa4ax. 3HAKOMCTBO C OCHOBaMH MaTEeMaTHYeCKOTO aHajn3a CIOCOOCTBYET pPa3BUTHUIO
a0CTPaKTHOTO, (POPMATLHO-JIOTHYECKOTO M KPEATHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs



Y3HAIOT O BbIAAKOIINUXCA PE3YJIbTATax, MOJTYYCHHBIX B XOAC PAa3BUTHA MATCMATHUKU KAaK HAYKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToanYeckass JuHUA «MHOXeCTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMaTUYEeCKOH JIOTUKH. TeopeTHKO-MHO)KECTBCHHBIC
NpPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKH W NpeasaraioT Hauboiee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MAaTeMAaTUKU M €€ TMPHIOKCHHHA, OHH
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUC JUCHHUIIIIMHBI U UX IPUJIOKCHUA B CJUHOC LCIIOC. HOBTOMY
BRXHO JIaTh BO3MOXHOCTh OOY4YalolIeMyCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK
COBpeMeHHOﬁ MAaTCMaTUKU W HCIOJB30BATH €TI0 IJId BBIPAKCHUSA CBOUX MBICJIEH. I[pyI‘I/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMH W  CJEJOBAHUE OMNPENEIEHHBIM MpaBHJIaM TIOCTPOCHHUS  JJOKA3aTEIbCTB.
3HaKOMCTBO C JJIEMEHTAMH MAaTEMAaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIIJICHUA 06yqafonmxc;1, MO3BOJIACT UM CTPOUTH CBOU PACCYKICHHA HAa OCHOBC JIOTMYCCKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMaTUYECKOTO aHaU3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTUYECKOIO  MOJCIMPOBAaHHUs, KOTOpPbIE  MPHU3BaHbl  CIIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJEJEH peaJbHbIX CHUTYallMid, HUCCIEAOBAHUS STUX
MOJIENICHi C TOMOIIBI0 ammaparta ajireOpbl W MaTeMaTHYeCKOro aHalli3a, WHTEPIPETaluu
IMMOJIYYCHHBIX PE3YJIbTAaTOB. Taxue 3aJaHusl BIIJICTCHBI B Ka)KI[BII;'I M3 pasaciioB IPOrpaMMBbl,
MIOCKOJIBKY BECh MaTepuai y4eOHOTro Kypca IUPOKO HMCIOIb3YeTCs JIJIS PEHICHUS MPUKIAIHBIX
3amad. [lpm pemeHuH peanbHBIX NPAKTUYECKUX  337ad  OOydaromuecss pa3BHBAIOT
HaOJIFOIaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTParhpoBaThCs, HUCIOJIB30BaTh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBAaTh Mpobiemy. JlesarenbHOCTh MO (OPMHPOBAHHUIO
HABBIKOB PEIICHHS MIPUKIIAJHBIX 3a/la4 OPraHU3yeTCs B MPOIIECCe U3YyUEHHsI BCEX TeM Y4eOHOTo
Kypca «AnreOpa 1 Havasia MaTeMaTHYECKOTO aHATTN3a.

Ha u3ydenue yueOHOTro Kypca «Anredpa 1 Havyaisa MaTeMaTHYEeCKOTO aHAIM3a» OTBOJIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
10 KJIIACC

Yuciia 1 BLIYUCICHUA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeit 1 MPOLEHTOB I pEIIeHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpacyieil 3HAHUN U peaTbHON KU3HHU.

JleiicTBuTenbHbIC YKca. PalmoHaNbHBICE M WpPpallMOHAIBHBIC YKcia. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YUCIAMH. MOAynb AEUCTBUTEIBHOIO YHCIA M €r0 CBOWCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanue moaxosimeii popmbl
3alACU ACUCTBUTEIBHBIX YUCEII Ul PEIIECHUS IPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTYpaJIbHON CTEIIEHH U €r0 CBOICTBA.

CreneHp ¢ panMOHAJIBHBIM II0OKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapugm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCIOBOIO0 apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHHUs M HEpaABEHCTBA

ToxnecTBa W TOXIECTBEHHblE IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHHUS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeH CTBa.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorousneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOIOWIEH € OCTaTKOM.
Teopema be3y. Muorousnensl ¢ rensimu kodddunuentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PELICHMS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHU.

[TpeobpazoBaHue BbIpaXKeHUM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOJAbl pPELICHHs JIOTapu(PMHUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX ypaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHM. MaTpuua CUCTEMBl JIMHEWHBIX YpaBHEHM.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKUH CMBICI M CBOWCTBA, BBIYUCIIEHHE €ro
3HAYCHM, IPUMEHEHUE ONPENCIIUTENS NI PELICHNs CUCTEMBI TMHEHHBIX YpaBHEHUN. Pemenue
MPUKIIAHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciienoBanne nmocTpOoeHHON
MOJIEJIY C TOMOILBIO MaTPUILL U OIIPEACIUTEICH.

IlocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTYallUH C IOMOINBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMM M HEPAaBEHCTB K DPEIICHMI0 MaTEMaTUYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKMs, crnocoObl 3anaHus (yHkuuu. B3anmbHo oOpatsble ¢yHkiuu. Kommosunus
¢bynkuuit. ['paduk pynkunu. DnemeHTapHbIe Ipeodpa3zoBaHus IpaguKoB (HyHKIMHA.

Ob6unacTp omnpeneneHuss 1 MHOKeCTBO 3HaueHUW ¢yHkiuu. Hynu ¢ynkuuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie M Heu€éTHhle QyHKIUU. [leprognueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKUHH. MakcuMyMbl 1 MUHUMYMBI QyHKIMU. Hanbomnbiiee u HauMeHblIee
3Ha4YeHUs (PYHKIHUU Ha IPOMEKYTKE.



JluneliHasi, KBaJipaTU4YHasl U JpoOHO-THHENHHas! GYHKIUU. DIEMEHTapHOE HCCIeI0BaHUE U
MOCTPOEHNE UX TPadUKOB.

Crenennast GpyHKIMS ¢ HATYpalbHBIM M IEJBIM IMOKa3areneMm. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-0il cTeneHH Kak (pyHKUHMU OOpaTHOW CTENEHU C HATypabHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

Tpuronomerpuyeckass OKpPYKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YH1CJIOBOI'O apryMEHTA.

OyHKIMOHATbHBIE 3aBUCHMOCTH B peaIbHbIX MpOIleccax U SBJICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEH.

Hauyana matemMaTH4yeckoro aHajaimsa

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aIaHUsl MOCIeA0BaTeIbHOCTEH. MeTo 1T MaTeMaTUYeCKOM
WHAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEI0BATEIBLHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTHYECKOT0 aHaJIN3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas  mporpeccud.  beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOLIEH reOMETPUYECKON MPOrPECCHM.
JluHelHbII W SKCHOHEHIHWaNbHBIA pocT. Yucmo e. Dopmyrna CIOXKHBIX IPOLIEHTOB.
Hcrnionbs30BaHue NMPOrpeccuu Uil peLICHUs PEANIbHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W MX cBoWcTBa. TOUkM pa3pbiBa. ACHUMNOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMPEPBHIBHBIX HAa OTpe3ke. MeToJ MHTEpBAJOB UIS PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpephIBHBIX (DYHKIIHUH JJIsl pEIICHUS 3a/1a4.

[TepBast u BTOpas nmpousBoaHbie QyHKIUK. OnpeeieHne, TeOMETPUISCKUN U (PU3HIECKUN
CMBICT MPOU3BOAHON. YpaBHEHHUE KacaTelbHOM K rpaduKy QyHKIIUH.

ITpousBoaHble An1eMeHTapHbIX GyHKUIUN. [Ipon3BoaHAs CyMMbl, IPOU3BEICHMSI, YACTHOTO
¥ KOMIO3UIINU QYHKITUH.

MHuoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX CBoiicTBa. [{uarpammbl Diinepa—BeHHa.
IIpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara Uil ONHCAaHMs PEAbHBIX NPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKOro  oOBEKTa,  CJIENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUIIbHBIE YPABHEHUSI.

11 KUIIACC

Yucsia v BbIYUCICHUSA

Harypanpaple w 1enble 4yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubOonbIMi o6mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB T10 MOAYJII0, aropuTMa EBKIIMIA 1715 pemeHus 3a/1a4 B SJIbIX YHCIIaX.

KommiekcHple uymcna. AnreOpawdeckas W TpUTOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YhCia. ApUPMETHICCKHE ONEPAd ¢ KOMIUIEKCHBIMY Ynciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH mockoctu. @opmyna MyaBpa. Kopau n-oit ctenenu u3
KOMIUIEKCHOTO 4wHciia. [IpuMEHeHHe KOMIUIEKCHBIX YHCeT JUIsl peIIeHUs (QU3HYECKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHUsI M HEPaABEHCTBA

CucreMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIeJICTBUS. PaBHOCHIILHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C MMOMOIIBI0 TPUTOHOMETPHUUECKON
OKPYXHOCTH. Pellrenne TpuroHoMeTpuiecKix HEPaBeHCTB.

OCHOBHBIE METOJIbI PEIIEHUS TTOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITMOHATHHBIX HEPABEHCTR.



OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallOHaJIbHBIX,
UPPALMOHATILHBIX, IOKA3aTEeIbHBIX U JIOTAapU(PMUUECKUX ypaBHEHUI.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C IIApaMETPaAMHU.

[IpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IUYHBIX OOJIACTe HAyKH W pEaTbHOM KM3HM, WHTEPHpPETAlHs IOJIYy4YEeHHBIX
pe3yNbTaTOB.

DOyHKUUM U rPapuKu

I'paduk kommosunun QyHkuuii. I'eomerpuyeckue oOpas3bl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPaQUKU.

['paduueckue MeToabl pEUICHUS YpaBHEHUH H HepaBeHCTB. [ 'paduueckue MeETOAbI
pelIeHus 3a/1a4 ¢ mapaMeTpaMu.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT NP PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hauana mareMaTH4ecKOro aHajamu3a

[TpumeHeHne MPOU3BOIHON K HCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIETO 3HAYCHUH HEeMIPePhIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHHe NPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEro PEHICHUS B IPHUKIAJIHBIX
3amadax, Ui OIpPENCNIEHUS] CKOPOCTH W YCKOPEHHS TIpolecca, 3adaHHOro (opmynoid wim
rpaguKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBoOOpa3HbIe 3IIeMEHTAPHBIX
dbyukuuii. [IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Wurerpan. 'eomerpuyecknii cMbICI MHTErpaia. Beraucienre onpenenéHHoro uHTerpaa
no popmyne Herotona-Jlel6uuma.

[Ipumenenune wuHTErpanga A HaXOXACHUS IUIOMIAAEH IUIOCKUX GuUryp u o0bEMOB
r€OMETPUUYECKUX TEJ.

[Ipumeps! pemennii quddepeHInaIbHbIX ypaBHEHHH. MaTeMaTHUeCcKoe MOJICITHPOBAHNE
pealbHBIX MPOIECCOB ¢ MOMOIIbIO AU(PepeHIInaANTbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHIS1 YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0ydYarollerocs Kak AakKTUBHOTO H
OTBETCTBEHHOI'O 4YJIEHA POCCHUMCKOro O0OIecTBa, MPEICTAaBICHUE O MAaTEMaTUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKTaHCKON WICHTUYHOCTH, YBaXXEHUS K MPOILIOMY U
HACTOALLIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTU4YeCKOM IIKOJIbI, UCIIOJIb30BAHUE ATHX JOCTH)KCHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHHUSA, CBA3aHHOIO C MPAKTHYECKUM MPUMEHEHHUEM
JOCTIDKCHUI HAyKH U JACSATENBHOCTHIO YU4EHOTO, OCO3HAHWE JIMYHOIO BKJIaJa B TMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTMYECKOT0 BOCTIMTAHMS:

JCTETHMYECKOE  OTHOLIEHHWE K  MHPY, BKJIIOYAas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUICHUH, pacCyXIEeHUN, BOCIPUUMYHUBOCTh K
MaTeMaTUYECKUM acCIeKTaM Pa3InYHbIX BHI0B UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEpECcaxX 3J10POBOTO
u 0e3ormacHoro o0pa3a >KHW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PErylsapHas (u3HuecKas aKTHBHOCTB),
(bu3HYecKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHIX CIIOPTHBHO-030POBUTEIHHON JIEATETLHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJY, OCO3HAHHUE IIEHHOCTU TPYAOTIO0WS, HHTEPEC K Pa3InuHbIM chepam
npohecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymie mnpodeccnt W peannu30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa30BaHUIO H
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBI€HHOCTH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYpbl, TOHUMaHHE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHONM M COIMAIBHOM Cpejbl, OCO3HAHUE
I00AaNbHOTO — XapaKTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHWUU JJIs pelieHus 3a7ad B 00JIACTH OKPYXKAIOUIEH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JJIsl OKPYXKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MAaTEeMAaTHYEeCKOW HayKd Kak cQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTHUSI U 3HAUUMOCTHU JUISl PA3BUTHS IIUBUIIU3ALINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpOU KaK CPEeICTBOM IMO3HAHUS MHPA,
TOTOBHOCTb OCYUIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U

B IpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYLIECTBEHHbIE MMPU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHSATHUH,
yYCTaHABIIMBATh CYIIECTBEHHbIM NpHU3HAK KIacCU(PUKALMK, OCHOBaHMS sl 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTH U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpUIIATENIbHBIC, SAMHIYHBIC, YACTHBIC U OOITUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M NPOTUBOpEUYUs B (akTax,
JMAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAararb KPUTCPUH JJIS  BBISIBICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTeNIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsIMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMIO, MPUBOAUTH TMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CY)KICHHS M BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus YydeOHOW 3afaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOMANIMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIUPOBAThH
BONIPOCHI, (DUKCHPYIOIIHE IPOTUBOPEUYUE, MPOOIEMy, YCTaHABIMBATH HCKOMOE H JIAHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJICIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBICHHS, IMPOLECCa, BBISIBICHHUIO
3aBUCUMOCTEN MeXIy 00bEeKTaMu, SIBICHUSIMHU, TTPOIIECCAMH;

CaMOCTOSTENNbHO (GOPMYITHUPOBATh 000OIIEHUSI U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEIOIOKECHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a1a4uu;

BbIOUpaTh HMHGOPMAIMIO M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHaJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBATh W HMHTEPIPETUPOBATH HMHGOPMAIMIO PA3THUYHBIX BHJIOB U  (Qopm
MPEICTABIICHHUS;

CTPYKTYpUpOBaTh  HHGOPMAIMIO, TPEACTABIATH €€ B  pa3IMUHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUUecKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0 CAMOCTOSATENTHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHHKaTHBHbIE YHUBEpPCAJIbHbIE y4eOHbIe /1efiCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHUS B COOTBETCTBHM C YCIOBUSIMHU W IIENSMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHI)IX U INHUCBMCHHBIX
TEeKCTaX, JaBaTh I[OSICHEHUSA [0 XOJy pEIICHUs 3aJadd, KOMMEHTUPOBAaTh MOJYyYEHHBIN
pe3yabTaT;



B X0z€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOM TeMbl, IPOOIEMBI,
perraeMoii 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KUBATh Pa3IM4HUe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU opMe POpMYyIHPOBATH Pa3HOTIACHUS, CBOU BO3PAKECHUS;

NPEICTaBIATh PE3YJIbTAaThl PEIICHHs 3a7ayd, SKCIEPUMEHTa, HCCIEIOBaHMs, IMPOEKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 337a4 NPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCSA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapUaHTHI peHICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(ICKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOOaMU CaMOMPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3yibTaTa pelleHNs MaTEMAaTUYECKON 3a1a4H;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPH PELICHUM 3aJauyl, BHOCHUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysbTara LEIM M YCIOBUSM, OOBICHATH IPUYUHBI
JOCTHKEHUS] WM HEAOCTH)KCHMSI PEe3yNbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIMOKY, aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaJIbHONH pabOTHI IpU
pelieHur y4eOHbIX 3a/Jay, MPUHUMATh Ielb COBMECTHOH JeATeIbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOUM PabOThI, paclpeAcisiTh BHIBI pabOT, OTOBApUBATHCS, OOCYXKIATh
MPOLIECC U PE3YNIbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B IpyHHoBBIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUN, «MO3TOBBIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl MU KOOPAMHUPOBATb CBOM JIEHCTBUS C
JpYTMMH 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMNA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

INPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kJjacce oOydaromuiics MOTYYUT CIEAYIOIIME MpeIMETHBIC
pe3yabTaThl IO OTACIBHBIM TeéMaM pabouel mporpaMMmbl yd4eOHOTo Kypca «Anrebpa u Havyaia
MaTeMaTHUUYeCKOr0 aHAIU3a:

Yucjaa 1 BLIYUCTEHUS:

CBOOOZHO ONEPUPOBAThH MOHATUSMU: PALMOHAILHOE YHCIIO, OECKOHEUHAs! TIepUOANYecKas
JIpo0b, MPOIEHTHI, UPPAMOHATHHOE YHMCIIO, MHOXECTBA PAlMOHAIBHBIX M JACHCTBUTEIHHBIX
yucesl, MOAYJIb IEUCTBUTEIIBHOIO YUCIIA;

MPUMEHSATH IPOOU W MPOIEHTHI IJIs1 PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PA3IMUHBIX OTpaCiIei
3HAHUU U pEAIbHOM )KU3HH;

MPUMEHATh TPHUOTMKEHHBIC BBIYHCICHUSI, TpaBUja OKPYTJICHUS, NMPUKUIKY U OICHKY
pe3yJibTaTta BEIYMCIIEHUN;

CBOOOJIHO ONEPUPOBATH TOHITHEM: CTENEHb C IEJBIM ITIOKa3aTelieM, HCIOJIb30BaTh
MOAXOANIYI0 (OpPMY 3amUCH JEHCTBUTENBHBIX YHCEN JUISl PEIleHUs MPaKTHYECKUX 3a7ad |
MPEJCTaBIICHUS JAHHbIX

CBOOOIHO OTEPUPOBATH MOHATHEM: apUPMETHUUECKUN KOPEHb HATYPaIbHOM CTEEHH;

CBOOOJTHO OTIEpPUPOBATH TIOHATHEM: CTEMEHD C PAIIMOHAILHBIM MTOKa3aTelieM;



CBOOOJTHO OMEpUPOBATh MOHATUSAMHU: JIOTapudM dYHcha, NECATUYHBIE M HATypajbHbIC
JorapudMmeI;

CBOOOJTHO ONEpPHPOBATh MOHATHUSMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHT'€HC YHCIIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  MOHATHSAMH:  TOXISCTBO,  ypaBHEHHE,  HEPAaBEHCTBO,
PABHOCHJIbHBIE YPABHEHUS U YpPAaBHEHUI-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

OPUMEHATHh pa3IMYHbIE METOJbl PEUICHUS PAlMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/I MHTEPBAJIOB JUJIsl pEILICHHS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HEeJNbIMA KO3 QUUMEHTaMH, KOPHM MHOTOYIECHA, IPUMEHATh JeJIeHMe MHOrowIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 perienus 3anay;

CBOOOJHO ~OIEpUpOBaTh IMOHATHSAMU: CUCTEMa JIMHEHHBIX YpPaBHEHUH, MaTpHla,
ONpEeAEIUTENb MaTpUllbl 2 X 2 W €ro IeOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauY€HUs], IPUMEHATh ONpPEAeTUTENN A PelIeHus
CUCTEMbI JIMHEWHBIX YPaBHEHUN, MOJEIMPOBATh peajbHbIE CUTyallUd C IOMOIIbI) CHUCTEMBbI
JUHEWHBIX YpaBHEHWH, UCCIeI0BaTh IOCTPOEHHbIE MOJAEIM C IIOMOIIBIO MaTpull H
OIpeeNuTeNel, UHTEPIIPETUPOBATh ITOTYYEHHbIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHus BbIPaKEHHUIA;

BBIIOJHATh NPEOOPa30OBaHUS YHCIOBBIX BBIPAKEHUHN, COAEpXKAIUX CTEHNEHU C
paLMOHATILHBIM ITOKa3aTelNeM;

UCIOJIb30BaTh  CBOWCTBA JIorapu(MoB Jii  IpeoOpa3oBaHUsl  JIOrapUPMUUECKHX
BBIPKEHUI;

CBOOOJAHO  ONEpUPOBATH  MOHATUSIMHM:  HUPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMeTpudeckue (opMyasl i HpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, IPUMEHATh
HeoOxoauMble (POPMYJIbI JIS1 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YpaBHEHHS, HEPABEHCTBA [0 YCIOBUIO 3a/lay, WCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUUHN U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIHMS, CHOCOOBI 3aJaHusl (YHKLIUHU, B3aUMHO
oOpaTtHble (QYHKIMM, KOMHOO3ULIMS (yHKUUN, rpaduk (QyHKIHUH, BBINOJHATH 3JIEMEHTApHBIC
npeoOpa3oBaHus rpaduKoB GyHKINHT;

CBOOOJHO ONEpPUPOBATH IOHATUSAMU: O0JACTh OIpPENETIeHUs] M MHOYKECTBO 3HAUYECHUU
GbyHKLIMY, HYTU QYHKIUHN, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OINEpPUPOBATh MOHATUSMHU: YETHBIE M HEUYETHbIE (PYHKIMH, NEPUOAUYECKHE
(GYHKLIMU, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKIHUH,
HauOoJIbIlIee U HAaMMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEpPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHBIM U LEJIBIM
nokasaresnemM, rpaQukK CTeneHHOW (YHKIIMH C HAaTypaJbHBIM U LIEJbIM IOKa3aTeseM, rpaduk
KOPHS N-O CTETeHH KaK (PYHKIIUM 0OpaTHOM CTENEeHU C HaTypalbHbIM MIOKa3aTeNeM;

ONepUpOBaTh MOHATUSMH: JIMHEWHAs, KBagpaTWyHas M JApoOHO-IMHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO OMEpUPOBATH MOHATHSIMU: MOKa3aTellbHas W Jjorapudmuyeckas QyHKUIUH, UX
CBOWCTBA U rpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl peIICHHs YPaBHEHUIA;



CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTh, OIpeNeIeHUe
TPUTOHOMETPUUYECKUX (PYHKLIUI YHCIOBOIO apryMEHTa;

UCTOJIb30BaTh Ipaduku (QYHKIUHA A7 UCCIEIOBAaHHS MPOLIECCOB M 3aBUCHUMOCTEH NpHU
pELICHUH 3aJad U3 JPYruX y4eOHbIX HPEIMETOB M peallbHOW KHM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPHUPOBATH MOHATHAMU: apupMETHYecKass U TeOMETpUYEcKas MPOrPECcCHs,
0eCcKOHEUHO yObIBarOLIasi FeOMETPUYECKasi MPOrPeccHs, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUM IS PELICHMSI PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH HOHATHSAMH:  IOCIEIOBAaTEILHOCTh, CHOCOOBI  3a/1aHUS
IIOCJIEZI0BATENBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTUYECKOT0 aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHbIE (YHKIMH, TOUKH pa3pbiBa rpaduka
¢byHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CBOOOJIHO OINEpHpPOBATh MHOHATHEM: (DYHKIMs, HENpepbiBHas Ha OTpE3Ke, MPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKIWH ISl pEIICHH 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATUAMHU: IiepBas W BTOpass MPOMU3BOJHBIE (YHKIIUH,
KacaTenbHast K rpaduKy QyHKINY;

BBIUNCIIATh IPOU3BOAHBIE CYMMBI, IPOM3BEICHHS, YaCTHOTO M KOMIIO3ULUHU IBYX
(GyHKIWH, 3HATH TIPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUI;

UCII0JIb30BaTh NT€OMETPUYECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM JUIsl peleHns 3ajau.

MHozkecTBa U JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpalluy HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapaT sl ONMCAHMS PEaJIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEJAMETOB;

CBOOOZHO ONEpUpOBaTh NOHSTUSIMU: OIpEAENIEHUE, TeopeMa, ypaBHEHUE-CIIECJCTBUE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, pPABHOCHIbHBIC YpaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOydaromIuicsi MOJYYUT CIEAYIOIIHME INpEeIMETHbIE
pe3ysbTaThl IO OTAENIBbHBIM TeMaM palbouell mporpammsl yueOHOro Kypca «AnreOpa u Hayana
MaTEMaTHUYECKOTO aHAIIN3a»:

Yuciia ¥ BbIYMCIICHUS:

CBOOOJTHO OIEPUPOBaTH MOHATUSAMH: HAaTypajdbHOE W 1€J0€ YHCIO, MHOXECTBa
HaTypaJIbHbIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yucen, HO u HOK
HaTypaJIbHBIX YMCEN AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnaa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3aIIUChIBATh HATypaJbHbIE YHCIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHBIE YHCIa B aNreOpandeckoil U TpUroHoMeTpuueckoi ¢opme,
BBITNOJIHATH apu(METHUECKHE ONEPALUU ¢ HUMH U M300pa)xkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAallMOHAIbHbBIE,  IOKa3aTeJIbHbIE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PABHOCHIIBHBIX TTEPEX0/IOB;

OCYIIECTBIISITH OTOOp KOPHEW MPU PEIIEHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHATh
HeoOxoauMble (POPMYJIBI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: CUCTEMa M COBOKYITHOCTh YPaBHEHUH U HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CIIE/ICTBHSI, HAXOUTh PEIIEHUS CUCTEMBI U COBOKYITHOCTEN
palMOHATIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTENBHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPaBEHCTB;



pemiate palioHaJdbHbIe, HWpPpPAIMOHANBHBIC, [OKa3aTeNbHbIe, Jorapu@MuUecKue Hu
TPUTOHOMETPUYECKHE YPABHCHHS U HEPABEHCTBA, COJICPIKAIINE MOYJIN U TTapaMeTPhI;

MPUMEHSTH TpadUIecKre METOIBI JUIsl PEIICHUS] YPAaBHCHUI W HEPABEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMu;

MOJICTTMPOBATh pEallbHbIC CHTYallMd Ha s3bIKE aiureOpbl, COCTABISTH BBIPAKCHHS,
YpaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCJIOBHIO 3a/Jaud, HCCIIEJAO0BATh IOCTPOCHHBIC
MOJICJIH C MCIIOJIb30BAHUEM armapara anreOpbl, HHTEPIPETUPOBATH MTOJTYICHHBIN pE3ylbTaT.

DOyHKIUM U rpapukm:

CTPOUTH TpaQUKH KOMIO3UIMHA (DYHKIIUH C MOMOIIBIO0 AJIEMEHTAPHOTO WCCICIOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH T'EOMETPUUECKHE O0pa3bl YypaBHEHUW W HEPABEHCTB HA KOOPJIMHATHOMN
IJIOCKOCTH;

CBOOOIHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHUSCKUX (PYHKIIHIA,

MPUMEHATH (PYHKITUH I MOACIIUPOBAHUS U UCCIIEAOBAHUS PEAIbHBIX IIPOIIECCOB.

Hauajia MaTeMaTH4YeCKOr0 aHAJIN3Aa:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCleAoBaHHs (GYHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJUTh HauOOJbIIIee U HANMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

UCIIOJIB30BaTh MPOU3BOAHYIO JJI HAXOXKJIEHUS HAWJIYUIIEro PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeeIEHHBIA HHTETPa, HAXOIUTh
MepBOOOpA3HBIC 3JEMEHTAPHBIX (YHKIUH M BBIYUCIATH WHTETpai 1o ¢opmyne HproToHa-
Jlelibuuma;

HAXOJWTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEN ¢ TTIOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHUE O MaTeMaTHYECKOM MOJICIMPOBAHMHM Ha IPUMEPE COCTABIICHHS
muddepeHIMATBLHBIX YPaBHEHHI,

penath MPUKIAIHBIC 33J1a4d, B TOM YHCJIEC COIMAIbHO-IKOHOMHUYECKOTO M (PHU3UYECKOTO
XapakTepa, CpeJICTBAaMU MaTeMaTHUYECKOTO aHAJIU3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpaMMblI Bcero Konrpoaenbie  Ipaxruseckue o0pa3oBaTe/bHbIE
padoThI padoThI pecype
MHOXECTBO IEHCTBUTEIIBHBIX YACEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 4 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oyukuuu U rpadpuku. CreneHHas QyHKIMS C 12 1
L[eJIbIM TIOKa3aTelIeM
3 Apudmerndeckuii KOpeHb N-0i CTENCHH. 15 1
WppaunoHaibHble YpaBHEHUS
4 IToka3zarenbHas pyHkuus. IlokasarenbHble 10 1
YpaBHEHUS
5 Jlorapudpmuueckas QpyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 Tpuronomerpuyeckue BoIpaXXeHUs U 2 1
ypaBHEHMS
7 ITocnenoBaTeaIbHOCTH U POIPECCUU 10 1
8 HenpepsiBable pyHKuu. [IponszBoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allUs 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbBbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  IpakTieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
1 I/ICCJ'IGILOBaHI:Ie (GYHKIHHI ¢ TOMOIIBIO 2 1
IIPOU3BOIHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TPUTOHOMETPHUYECKUX ()YHKIIHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUYeCKHe HEPABCHCTBA
5 KommiekcHbie uncna 10 1
6 HarypanbHble u niensie ynucna 10 1
Cucrembl palloHaTbHBIX, UPPALMOHATBHBIX
7 [I0KAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUH
8 3aza4yu ¢ napaMeTpamu 16 1
9 HOBTOPCHI/IG, 000011IeHHE, CHUCTEMATH3AIIAS 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

MHOXecTBO, orepanuu HajJ MHOKECTBAMU
U UX CBOMCTBA

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

Huarpammsl Ditniepa-Benna

HpI/IMeHeHI/IC TCOPCTUKO-MHOKCCTBCHHOI'O
armapara JJisd pCiuCHus 3a1a4

PaIII/IOHaJH)HI)Ie ypcita. OOBIKHOBEHHEIE U
JIeCATHYHBIE APOOH, TIPOLICHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

PanmonanbHble yncna. OOBIKHOBEHHBIE U
JECSITUUHBIE TPOOH, IPOLIEHTHI,
OeCKOHEUHbIEe IEPUOUUECKUE IPOOH

[Tpumenenue apobeli U MPOICHTOB IS
pELICHHS TPUKIAIHBIX 3a/1a4
[Ipumenenue npoOeii ¥ MPOLIEHTOB ISt
pEeLIEeHUs TPUKJIIAIHBIX 3a]1a4

JlericTBUTENbHBIE YHCIIa. PallnoHaIbHBIE U
VMppalroOHaJIbHbIC YHCTIa
ApudmeTrnueckne onepanuu c
JEUCTBUTEIILHBEIMU YMCIIaMHU

10

Mopynpe JeNCTBUTEIBLHOTO YHCIIA U €r0
CBOMCTBA

11

[TpuGnuxEHHbBIE BEIYMCIEHUS, TPaBHUIIa
OKpYTJIEHUS, MPUKHJIKA U OLIEHKa
pe3yJbTaTa BHIYMCICHUN

12

OcCHOBHBIC MCTOJbI pCIICHUA LCIIbIX U




IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

13

OCHOBHBIE METOIbI PEIICHHS 1IEIIbIX U
JIpOOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

14

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

15

MHOro4ieHsl OT OAHON MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16
17

MHorouieHsl ¢ LelbIMU KO3 UIIMEHTaMH.
Teopema Buera

Pemenne cucremM JTHMHEHHBIX ypaBHeHI/Iﬁ

18

Pemenne cucremM JTHMHEHHBIX ypaBHeHI/Iﬁ

19

20

21

Marpwuiia CUCTEMbI TMHEWHBIX YPaBHEHHIA.
Ornpenenurens MaTpUIlbl 2%X2, ero
TE€OMETPUUYECKUN CMBICT M CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHUS

Onpenenurens MaTpulbl 2X2, ero
T€OMETPUYECKHUI CMBICII U CBOMCTBA;
BBIYMCIICHHE €TI0 3HAYCHUS

[IpuMeHeHue onpeaenuTens A peueHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

22

Pemenne npukiiagHpIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

24

25

Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI
KonTponbhas pabota: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CrcTeMbl
JUHEHHBIX ypaBHEHUN"

DyHKIUS, CTIOCOOBI 3a/1TaHUs (PYHKITUH.




B3aunmuo obparnbie pynkiun. Kommosumus
byHKIHHA

I'paduk Gyakmu. SnemMeHTapHbBIC

26 N
npeoOpazoBanus rpadukoB QYyHKIIUH
OO6uacTh ornpeeNeHUs] 1 MHOXKECTBO

27 3HaueHni pynkiuu. Hynu Qyskmmm.
[IpomexxyTKHM 3HaK MOCTOSTHCTBA
Ué&rHple 1 HEYETHBIE (PYHKITHUH.

28 [Tepuonnueckue GpyHkiuu. [IpomexyTku
MOHOTOHHOCTH (DyHKITHH
MakcuMyMBbI 1 MUHUMYMBI ()YHKITHH.

29 Hawnbonblliee 1 HaMMEHbIIIEe 3HAUCHHE
(GYHKINU HAa TPOMEKYTKE

30 Jlunelinas, kBapaTUIHas U JPOOHO-
nuHeWHas GyHKIUN

31 DJIeMEHTapHOE HCCIIEIOBAaHUE U
oCTpoeHue rpaduKOB ATUX QYHKIUI

3 DJIeMEHTapHOE UCCIIEJOBAHUE U
MOCTpOeHNE TPaPUKOB ITUX PYHKITUN

33 CreneHsb ¢ IeIbIM NoKa3arelieM. buHoMm
HrrotoHa

34 CreneHs ¢ IeIbIM NoKa3arenemM. bunom
Hrrotona
Crenennast GyHKIUS C HATYpaTbHBIM U

35 IIeJIBIM IToKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 KonTtponbhas padora: "CrenenHas
dbynaknus. E€ cBolicTBa u rpaduk”

37 Apudmernueckuii KOpeHb HaTypaJbHOU
CTEIICHM U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaTbHON

CTEINEHU U €r0 CBOMCTBA




39

[IpeoOpazoBaHus YMCIOBBIX BHIPAKECHUH,
COZEPKAILIMUX CTENIEHU U KOPHU

40

41

[TpeoOpa3oBaHs YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTETIEHU U KOPHU
[IpeoOpazoBaHus YMCIOBBIX BHIPAKEHUH,
COJIepXKAIINX CTEIIEHU U KOPHU

42

UppanuonansHblie ypaBHeHUss. OCHOBHbBIE
METO/Ibl PEIICHUS] UpPALMOHATBHBIX
ypaBHEHU U

43

HppanuonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALIMOHATIBHBIX
YpaBHEHUN

44

45

Wppaunonanbubie ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS HpPAlMOHAIbHBIX
ypaBHEHU I

PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUT
MPPALMOHAIIBHBIX YPABHEHUN

46

47

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN
PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUHN
VPPALMOHAIIBHBIX YPABHEHUN

48

49

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN

CoiicTBa u rpaduk KOpHs n-0i cTeneHu
KaK (PyHKIIMM 0OpaTHOW CTENEHHU C
HaTypaJIbHBIM I10Ka3aTeIeM

50

CoiicTBa u rpaduk KOpHs n-0i cTeneHu
KaK (yHKIIMHM 0OpaTHOW CTEMEeHHU C
HaTypaJIbHbIM I10Ka3aTeleM

51

KonTtponbHas padora: "CBolicTBa U rpapuk
KOpHS n-0M creneHu. MppannoHansHbie
ypaBHeHus"




Crerens ¢ palOHAJIbHBIM ITOKA3aTCJICM U

52 . 1
e€ cBoiicTBa

53 C:FGHCI:IB C pallMOHAJIBHBIM IOKA3aTeleM U 1
e€ CBOMCTBa

54 C:FCHCEIB C pallMOHAJILHBIM ITOKA3aTeNIeM H 1
e€ cBoiicTBa

55 [TokazaTenbpHas GyHKIHS, €€ CBOKWCTBA U 1
rpaduk

56 Hcnonb3oBanue rpa:bmca byHKIMN 715 1
peleHts ypaBHEHUH

57 Hcnonb3oBanue rpa:bmca byHKIMN 715 1
peleHts ypaBHEHUH
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

58 METO/Ibl PEILIEHUS TOKa3aTEIbHbBIX 1
YpaBHEHUU
[Toka3arenbHble ypaBHEHMs. OCHOBHBIE

59 METO/Ibl PEILIEHUS TOKA3aTEeIbHbIX 1
YpaBHEHUHU
[Toka3zarenbHble ypaBHEHHs. OCHOBHBIE

60 METO/Ibl PEIIEHHUs TOKa3aTEeNbHbBIX 1
YpaBHEHUHU

61 KonrponbHas pabora: "[loka3arenbHas 1
¢yukuus. [lokasarenbHble ypaBHeHUS"

62 Jlorapugm uncna. CoiicTBa jJorapudpma 1

63 Jlorapugm uncna. CoiicTBa jJorapudpma 1

64 Jlorapugm uncna. CoiicTBa jJorapudpma 1

65 JlecaTuuHbIe U HaTypaJIbHbIE JOTapU(PMbI 1

66 JlecaTuuHbIe U HaTypaJIbHbIE JOTapU(PMbI 1

67 [IpeoOpazoBanue BEIpaKEHUA, COASPIKALINX 1
J0rapupmsl

68 [IpeoOpazoBaHue BEIpAXKEHHA, COACPIKALIMX 1




Jorapupmbl
[IpeoOpazoBanne BBIpAXKEHHIA, COACPIKALIX

69
J0rapuQpmbl

70 Jlorapugmuueckas pyHKus, €€ CBONCTBA U
rpaduk

71 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U
rpaduk

7 Hcnonb3oBanue rpaduka GyHKINAN AT
peueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKINUN A7
peueHusl ypaBHEHU I
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/bI pellieHus JJorapu(PMUIECKUX
YpaBHEHUNU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

75 METO/bI pellieHus JIorapu(PMUIECKUX
YpaBHEHUNU
Jlorapudmuueckue ypaBHeHns. OCHOBHbIE

76 METO/bI pelIeHus JJorapu(HMUIECKUX
YpaBHEHUN

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
JorapupMHUUECKUX ypaBHEHUH

73 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUT
JorapupMHUUECKUX ypaBHEHUH

79 Konrtponbnas pabora: "Jlorapudpmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCJIOBOTO apryMeHTa

]1 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

32 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC

YHUCJIOBOTO apTyYMCHTA




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83 YHCJIOBOTO apryMeHTa !
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIpe/ieNIEHUE TPUTOHOMETPUUECKHUX 1
(YHKLUH YUCIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ONpeieTICHUE TPUTOHOMETPUUECKUX 1
(YHKLUH YUCIOBOIO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

88 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI 1

90 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 1
BbIp)KEHUI

91 Hp606pa30338.HI/Ie TPUTOHOMETPUUYECKHX 1
BBIpKEHU I

9 Hpeo6pa30vBaHHe TPUTOHOMETPHUUECKUX 1
BbIpQ)KEHU I

93 Hpe06pa3ouBaHHe TPUTOHOMETPUYECKHUX |
BBIpOKEHU I

94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUI 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUI 1

96 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUI 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemienne TpuroHOMeTpUYECKUX YpaBHEHNUN 1

100 Pemienne TpuroHOMeTpUYECKUX YpaBHEHNUN 1
KonTponbhas pabota:

101 "TpUTrOHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUYECKHUE ypaBHEHUs"

102 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs 1




rnocienoBareiibHocTed. Meton
MaTeMaTUYeCKOW WHIYKIIUH

MOHOTOHHEIE U OTrpaHNU4YCHHBIC

103 MocJIeI0BaTeIbHOCTH. VIcTopus ananuza
0ECKOHEYHO MaJIbIX

104 Apudmerraeckas Iporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoneuHo yObIBaromias reoMeTpruIecKas
nporpeccust

107 Cymma 66CKOH6:1H0 yObIBaromIei
F€OMETPUUECKOMN IPOTrPECCUU

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIN POCT.
Yucno e. Dopmyna CI0KHBIX IPOLEHTOB

109 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyra CI0KHBIX IPOLUEHTOB

110 Hcnonp30BaHue mporpeccuu A peleHus
pEalIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 'I'<OHTpOJ'IBHa$I paOora:

[TocnenoBarenbHOCTH U TIpOrpeccuu’”

112 HenpepbiBHble QYHKIIMU U UX CBOWCTBA

13 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMMA

114 CaolicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpE3Ke

115 CpoiicTBa ()yHKIIMH HENPEPHIBHBIX Ha
OTpe3Ke

116 MeTto1 UHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

118 Meroa UHTEPBAJIOB JUIsl PELLEHUs




HEPaBEHCTB
[IpuMeHeHne CBOMCTB HENPEPBIBHBIX

119 N
GbyHKIMH 1S perenust 3a1a4

120 [IpruMmeHeHue CBOMCTB HEMPEPHIBHBIX
GYHKIUH 1S pereHust 3a1a4

121 [lepBas u BTOpast npou3BOIHbIC (PYHKIIUU

122 OrnpezerieHne, reOMETPUYECKUM CMBICIT
MIPOU3BOIHOMN

123 Onpenenenne, GU3HYECKUN CMBICIT
MIPOU3BOIHOMN

124 YpaBHeHHe KacaTeabHOU K rpaduxy
byHKIIIN

125 YpaBHEHHE KacaTeIbHOU K rpaduKy
byHKIIUN

126 [TpousBoHBIE JIeMEHTAPHBIX (PYHKINH

127 [TpousBoHBIE IeMEHTAPHBIX (PYHKINH

128 [TpousBogHAs CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3HIINA (hYHKITUH

129 [TpousBoHAS CYMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3HIINA (HYHKITUH

130 [TpousBoiHas CyMMBbI, POU3BEACHHUS,
YaCTHOTO ¥ KOMITO3UIIUU (HYHKITUI

131 Konrtponsnas padora: "[IpousBoanas”

132 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHu#: "YpaBHeHUs"

133 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIH
3HaHui: "OyHkun"

134 Hrorosast koHTpOIBHAS paboTa

135 Hrorosast koHTpOIBHAS paboTa

136 [ToBTOpeHme, 0600IIEHNE, CHCTEMATH3AIIHS

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KJIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4YeHUS

JIeKTPOHHbIE
uudposeie
oOpa3oBaTeJibHbIE

pecypchl

[Ipumenenne npou3BOIHON K
WCCIICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[TpuMeHeHre TPOU3BOTHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M DKCTPEMYMBI

[TpuMeHeHne IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTh M DKCTPEMYMBI

[TpuMeHeHre IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUsI HEMPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenne HanOOJIbIIErO U
HaWMEHBIIIETO 3HAYEHUs1 HEMPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIbIIErO U
HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON
(GYHKIIMHM Ha OTpe3Ke




10

11

12

13

14

15

16

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPBIBHON
(GyHKINU Ha OTpE3Ke

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPBHIBHON
(GyHKIUU Ha OTpE3Ke

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(GyHKIMU Ha OTpE3Ke

[IpuMeHeHne MpoON3BOIHOM IS
HaXO0XKJICHHUS HAaWJTy4IlIero penieHus B
MIPUKJIAHBIX 3a]ja4ax

[IpuMeHeHne MpoOn3BOIHOM IS
HaXO0XKJICHHUS HAaWTy4IlIero penieHus B
MIPUKJIAHBIX 3a]ja4ax

IIpuMeHeHre NPOU3BOIHON AJIst
OIIPEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (opMyIol Uil
rpaduxom

[IpuMeHeHne Mpon3BOHON IS
OIIpEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro (opMyIon Hiu
rpaduKoM

17

Komnozunus GyHKiui

18

Komnozunus pyHKIuit

19

Komnozunus pyHKIui

20

I'eomeTpuueckue o6pa3sl ypaBHEHUH Ha
KOOPJAMHATHOMU ITNIOCKOCTH

21

22

I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH
Kontponbras pabdota: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"




[TepBooOpasHasi, 0CHOBHOE CBOHCTBO

23
epBOOOPaA3HBIX

4 [TepBooOpazHble 3eMeHTapHbIX (QYHKIUH.
[TpaBuia HaX0XKICHHS IEPBOOOPA3HBIX

75 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaX0XI€HUS IEPBOOOPA3HBIX

26 Hurterpan. ['eomeTpudeckuii CMbICT
UHTErpana

27 Beruucnenue onpenenéHHoro HHTerpaa
o gopmyne HoroTona-JleliOHuma

8 Beruucnenue onpenenéHHoro HHTerpaia
o gopmyne HoroTona-JleliOHuma

29 [IpumeHeHne nHTErpana Uit Hax 0K ACHUS
TUIOMIAIeH TUTOCKHUX (PUTYP

30 [IpumeHneHue nHTerpana s HaxoXKIACHUs
00BEMOB reOMETPUYECKHX TEJ

31 [Tpumeps! pemienuii AuddepeHnnaIbHbIX
YpaBHEHUI

3 [Ipumeps! pemennii qudpepeHnaIbHbIX
ypaBHEHUH
MaremaTrnueckoe MOAECIMPOBAHUE

33 peanbHBIX MIPOLIECCOB € ITOMOILBIO
¢ depeHInaIbHbIX YPaBHEHUM

34 Kontponbnas padota: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIHH, UX
CBOICTBA U TpaduKu

36 TpuroHomeTpruyeckue GyHKIIHH, UX
CBOWCTBA U TpaduKH

37 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBa U Tpaduku

38 Tpuronomerpuueckue GyHKIUH, UX




39

CBOWCTBA U TpapuKu

Tpuronomerpuueckue GyHKINHU, UX
CBOMWCTBA U IrpauKu

40

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

41

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

42

OT100p KOpHEH TPUTOHOMETPUUYECKUX
YPAaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43

44

OTb60p KOpHEH TPUTOHOMETPUICCKHIX
YPaBHEHHIA C TOMOIIBIO
TPUTOHOMETPHUECKOW OKPYKHOCTH

Pemrenne TpuroHoMeTpu4eCcKux
HEPaBEHCTB

45

46

PelreHne TpUroHOMETPUYECKUX
HEPABEHCTB
Pemenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

47

48

Pemenue Tpuronomerpudeckux
HEpPABEHCTB

KontponsHas padora: "['paduku
TPUTOHOMETPHUYECKUX (YHKIIUH.
Tpuronomerpuueckrue HepaBeHcTBa'

49

50

OcHoBHBIC MCTOJbI pCHICHUSA
IMOKa3aTCJIbHBIX HEPABCHCTB
OcHOBHBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

51

OcHoBHBIC MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB




OcHoBHBIC MCTOJbI PCHICHUSA

>2 MOKa3aTeIbHbIX HEPABEHCTB
53 OcHOBHbBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB
54 OCHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB
55 OcHOBHbIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB
56 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB
57 OCHOBHBIE METOBI PEIICHUS
UppallMOHATILHBIX HEPABEHCTB
53 OcHOBHBIE METOBI PELICHUS
HUPPaIMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METOBI PEIICHUS
UppallMOHATILHBIX HEPABEHCTB
60 OcHOBHBIE METOBI PELICHUS
HUPPAIMOHATTLHBIX HEPABEHCTB
61 I'padmyaeckue MeToap! petiieHs
UppaIlMOHATFHBIX YPaBHEHUI
62 I'padmyaeckue MeToap! petiieHs
UppaIlMOHATFHBIX YPaBHEHUI
63 I'padmueckue metoab petiieHns
MOKa3aTeIbHBIX YPABHCHHMA
64 I'padmyueckue MeTOBI pemieHUs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyeckue MeToAbI perieHUs
JOTapu(PMUIECKUX YpaBHEHUM
66 I'padmyueckue MeTOABI pelIeHUS
norapuMHUYECKUX HEPABEHCTB
67 I'padmyeckue MeToAbl perieHus

Jorapu(MHUIECKUX HEPABEHCTB




68

69

70

71

72

73

I'padmueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpaBHEHUU

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(PMUICCKHX
YpaBHEHUU

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPABCHCTB

I'padmyueckue MeToabI peHicHUs
MOKa3aTeIbHBIX U JorapupMUIecKux
HEpPABEHCTB

KonTponbhas padora: "UppannonanbHele,
NoKa3aTebHbIe U JorapupmMuyecKue
HepaBeHCTBa"

KommiekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMIIJIEKCHOT'O YHUCIIa

74

KommnnekcHble uncna. Anredpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMILIEKCHOT'O YHCIIa

75

76

Apudmernueckue onepanum ¢
KOMIIJIEKCHBIMHU YU CJIaMU
ApudmeTrrueckue ornepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJWHATHOM INIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM INIOCKOCTH

®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YKClia

80

®opmyna Myaspa. Kopau n-oii crenenu




13 KOMIIICKCHOI'O YHCJjia
HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI OJIA

81 perieHust GU3NIECKUX U T€OMETPHUCCKUX
3a1a4

32 KOHTR‘OHBHBJI pabora: "KomrmuiekcHsie
qucna

83 HarypanbHble U 11e51bIe yncina

84 HarypanbHblie U 11e51bIe yncia

35 [IpumeHeHne NpU3HAKOB AETUMOCTU
L[EJIBIX YUCEll

36 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCEl

37 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yncesn: HOJl u HOK

33 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
uensbix yucesn: HOA u HOK

39 [IpumeHeHne NpU3HAKOB AETUMOCTU
LIEJIBIX YUCEJI: OCTATKH 10 MOIYJIIIO

90 IIpuMeHeHne MPU3HAKOB AETUMOCTH
LEJIbIX YUCEJI: OCTATKH 10 MOAYJIIO
IIpuMeHeHne MPU3HAKOB AETUMOCTH

91 LeNbIX Yucell: anroput™ EBkimnaa s
pelIeHns 3a1a4 B LEJIbIX YUCIIAX

9 KontponbHas pabota: "Teopus nenbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCMIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

94 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

95 OcCHOBHBIE METObI PELIEHUSI CUCTEM U




COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHUI

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
96 COBOKYITHOCTEW UppalMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
97 COBOKYIHOCTEW MOKa3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
98 COBOKYIHOCTEW MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(PMUUECKUX
YpaBHEHUI

OCHOBHbBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

[IpuMeHeHMe crcTeM K peleHUI0
MaTeMaTHUYeCKUX 3a7a4 U 3a7a4 u3

101 pa3nuyHbIX 001acTell HayKH U peabHOM
KU3HU, UHTEPIPETALUS OTYyYECHHBIX
pE3YJIBTAaTOB

IIpuMeHeHNE CUCTEM K PELICHUIO
MaTeMaTHUYeCKUX 3a7ad U 3ajad u3

102 pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HU, UHTEPIPETALUS OTYyUYECHHBIX
pE3yJIBTAaTOB

IIpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7ad U 3a7a4 u3

103 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3YJIBTAaTOB

KonrtponsHas pabdora: "Cucremsl
paloHaIbHBIX, UPPALMOHAIBHBIX

104




MOKa3aTeIbHBIX U Jorapu(PMHUIECKUX
ypaBHEHU"

105 ParmonanbsHble ypaBHEHUS ¢ TapaMeTpaMu

106 PaunonansHbIe HEPABEHCTBA C
napameTpamu

107 PannonasibHble cUCTEMBI C TapaMeTpaMHU

108 HppaumnoHnanbHble ypaBHEHMS,
HEPaBEHCTBA C MapaMeTpamMu

109 HppanmoHaibHbIEe CUCTEMBI C
rnapameTpamu

110 [loka3zaTenbHble ypaBHEHUs, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

12 Jlorapudmudeckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 Tpuronomerpruyeckue ypaBHEHHUS C
napamMeTpamu

115 TpuronomeTpuueckre HEpaBeHCTBA C
napameTpamu

116 TpuronomeTpruyeckue CUCTEMBI C
napameTpamu
[TocTpoenue u uccnenoBaHue

117 MaTeMaTH4eCKIX Mozeen peabHBIX
CUTYalu} C IOMOIIBIO YPaBHEHUH C
napameTpamu
ITocTpoenue u uccienoBanue

118 MaTeMaTHYeCKUX MOJIENeN peabHbIX

119

CUTYalUH C IIOMOILBIO CUCTEM YPaBHEHUM
C nmapaMeTpamMu

[TocTpoeHue u uccnenoBaHue




120

MaTeMaTUYeCKUX MOJIEJIeH peaabHbIX
CUTYaluH C MOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpaMu

Konrponbnas pabora: "3anaun ¢
napamerpamu"

121

122

[ToBTOpEeHME, 0000IIECHNE,
cucTeMarusauus 3Hauui: "YpaBHenus"
[ToBTOpeHue, 060061IeHNE,
cucTteMaTusanus 3HaHuil: "YpaBHeHus "

123

[ToBTOpeHME, 0000IIECHNE,
cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHui"

124

[ToBTOpeHme, 06001IICHNE,
cuctemaTusanus 3Hanuii: "HepaBencrna"

125

126

[ToBTOpEeHME, 0000IIEHNE,
cuctemaTtu3aius 3Hanuii: "HepaBencraa"
[ToBTOpeHue, 0600mEeHNE,
cucremarusauus 3Hanui: "HepaBeHncrea"

127

[ToBTOpenue, 06001IeHNE,
cucteMaTtuzaius 3Hanuii: "I[IponsBoaHas u
e€ npumeHeHue"

128

[ToBTOpenue, 060061IeHNE,
cucteMaTtu3anus 3Hanuii: "[IponsBoaHas u
e€ npumeHeHue"

129

130

131

[ToBTOpenue, 0600IIEHNE,
cucremaruzanus 3Hanwuii: "[Ipon3BogHas u
e€ npumMeHeHue"

[ToBTOpenue, 0600IIEHNE,
cucteMaru3anus 3HaHuii: "MHTerpan u ero
IpuMeHeHue"

[ToBTOpenue, o6o0mEHNE,
cucTeMaTu3anus 3HaHu: "OyHkuun"




[ToBTOpeHue, 060061IeHNE,

132 cucremaTtusanus 3Hanuii: "OyHkuun" 1

133 [ToBTOpeHME, 0000IIECHNE, 1
cucTeMaTu3aus 3Hanuii: "OyHkuun"

134 HToroBasi KOHTpOJIbHAsL paboTa 1 1

135 HToroBasi KOHTpOJIbHAsL paboTa 1 1

136 [ToBTOpeHwUeE, 0606meHIfe, 1
cUcTeMaTu3aIys 3HaHUI

OBLIEE KOJIMYECTBO YACOB I10 136 10

ITPOTPAMME




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

* Maremaruka. Anredpa v Hadajia MaTeMaTudeckoro ananusa, 10 kmace/ Mepamsak A.T.,
Homwupogsckuii I.A., ITonskoB B.M.; mox penakiueii [logonsckoro B.E., O6miectBo ¢
OrpaHr4eHHOM oTBeTcTBeHHOCThIO M3naTensckuil nentp « BEHTAHA-T'PA®y;
AxnmonepHoe obmectBo «M3narenberBo «IIpocBerenne

* Marematuka. AnreOpa U Havyajla MaTeMaTHYECKOro aHanu3a, 11 kimace/ Mep3msk AT,
Homuposckuii [I.A., Tlonsikos B.M.; nox penakuueit [logonsckoro B.E., OGmiecTBo €
OorpaHr4eHHOM oTBeTcTBeHHOCThIO M3naTensckuil nentp « BEHTAHA-T'PA®y;
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIS

Mepsansik, [TonskoB. Anre6pa 1 Hagana MaTemMaTndeckoro ananmsa. 10 xiacc.
VYrny6nenHsiit ypoBeHb. Metoauueckoe nocodue.pdf

Mep3snsik, [onskos. AnreOpa u Hayasia MaTeMaTUYecKOro aHanu3a. 11 kiacc.
VYrany6nenHslit ypoeHb. MeToauueckoe nocodue.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
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