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IHHOACHUTEJIBHASA 3AIINCKA

VY4eOublii Kypc «Anrebpa M Hayajga MaTEeMaTHYECKOTO aHAIN3a»
SBJISIETCS] OJTHUM M3 HanOoJiee 3HAYMMBIX B TIPOTPaMME CPEIHETO OOIIETO
oOpa3oBaHUs, TIOCKOJbKY, C OJHOW CTOPOHBI, OH oOOecreYnuBacT
WHCTPYMEHTAJIbHYI0 0a3y MJiS M3Y4YeHHS BCEX €CTECTBEHHO-HAYYHBIX
KypCOB, a C JIPYroil CTOPOHBI, (DOPMUPYET JIOTUYECKOEe U abCTpaKTHOE
MBIIIJIEHHE OOYy4YaloIMUXCsi Ha ypOBHE, HEOOXOIUMOM JUIsl OCBOCHHS
uH(OpMaTHKU, OOIECTBO3HAHMS, WCTOPHUH, CIOBECHOCTH H JIPYTUX
muciuIuinH. B pamkax gaHHOTO y4eOHOro Kypca oOydaroruecs
OBJIAJICBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
dhopMyIHpyeT CBOM JIOCTHKESHHS B MaTeMaTHIECKOU (popme.

VY4eOHblii Kypc anreOpbl M Hayal MAaTeMaTHYeCKOro aHajiu3a
3aKJIa/IbIBAa€T OCHOBY JUIsl YCIICUTHOTO OBJIQJICHUS 3aKOHaMU (U3HKH,
XUMUHU, OWOJOTUH, TIOHMMAaHHWS OCHOBHBIX TEHJICHIIMA Pa3BUTHS
SKOHOMHUKHA U OOIICCTBEHHOW J>XW3HH, IMO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO
WCIIOJIB30BaTh WX I JajbHEHIero oOpa3oBaHHsl M B IOBCEIHEBHOMN
XKU3HU. B TO ke Bpemsi oBiageHue aOCTPAKTHBIMU U JIOTHYECKHU
CTPOTUMHU KOHCTPYKIIMSIMH alreOpbl W MaTeMaTHUYeCcKOro aHalin3a
pa3BUBaeT yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBHIBATH
WUCTUHHOCTh, JOKa3bIBaTh YTBEPXKIACHUS C TOMOIIBI0 HHAYKIHH U
paccyxJaTh JIEIyKTUBHO, UCIOJIb30BaTh 000OIICHNE U KOHKPETU3AIIHUIO,
abCcTparupoBaHue M aHAJOTHI0, GOPMUPYET KPEATUBHOE U KPUTHYECKOE
MBIIILICHHUE.

B xome wusyuenus ydeOHOTO Kypca «AnreOpa © Hadaia
MaTEeMaTUYeCKOr0 aHaIn3a» OOydYaroluecss TIOJy4Yal0T HOBBIM OIBIT
pelieHusl ~ TPUKIAAHBIX  3a7]ad, CaMOCTOSTEIBLHOTO  IMOCTPOEHUS
MaTeMaTUYeCKUX MOJIeNie pealbHbIX CUTyallud, WHTEpIpETAIluU
MOJIYYCHHBIX PEIICHUM, 3HAKOMSTCA C MpUMEpaMu MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH B TPHUPOJE, HAYKE M HMCKYCCTBE, C BBIIAIOIIMMHUCS
MaTeMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

Y4eOHublii Kypc o0O0OJagaeT 3HAYUTEIBHBIM  BOCIUTATEIHHBIM
MOTEHIIMAJIIOM, KOTOPBIM peann3yeTrcs Kak depe3 y4eOHbI maTepual,
CIOCOOCTBYIONUH (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK H
yepes cnenuduky y4eOHOM NEeATEIbHOCTH, TpeOyromIe
MPOJIOJDKATEIFHON  KOHIEHTPAIIMM BHUMAHHUSA, CaMOCTOSITEIIBHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJTYUYEHHBIN pe3ybTarT.

B ocHoBe wmertomukm  oOydeHumss ~anreOpe W Hadaiam
MaTEeMaTUYECKOT0 aHaIN3a JICKUT JIEATeTbHOCTHBIN MPUHITUTT 00yIESHHUSI.

B  crpykrype yuebHOro Kkypca «Anrebpa W  Hayaia
MaTEMaTUYeCKOr0 aHaIM3a» BBIJEICHBI CIEAYIONUE COJIepPKaTeIbHO-
MEeTOANYeCKre JTUHUU: «YUncna u BeraucieHus», « DyHKIUu u rpapukmy,
«YpaBHEHHsI W HepaBeHCTBa», «Havama maremMaTH4eCcKOro aHaIn3ay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COJIEPKATEIIBHO-METOIUYECKIE
JUHUU HW3Y4YaloTCsl Ha MPOTSDKCHHHM JABYX JIeT OO0ydYeHHs Ha YypOBHE
cpenHero oOmiero oOpa3oBaHUs, €CTECTBEHHO MOMOJHAS JAPYT Apyra H
MOCTETICHHO HACHIAsACh HOBBIMHM TEeMaMH W pasjaenamMu. JlaHHBIN
y4eOHBIN KypC SIBIISIETCS HHTETPATUBHBIM, TTOCKOJIBKY OOBEIUHSET B ce0e
collep)KaHMEe HECKOJbKMX MAaTeMaTHYeCKUX JHUCIHIUIMH, TaKuX Kak
anredpa, TPUTOHOMETPHSI, MATEMATHUYECKUN aHAJIN3, TEOPUS MHOXKECTB,



MareMaruyeckas joruka u apyrue. [lo mepe Toro kak oOydaromniuecs
OBJIaJIEBAIOT BCE 0o0Jiee MIUPOKUM MAaTEMATHYECKHM amnmaparoM, y HUX
MOCJIEIOBATENHHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYECKyI0 MOJIeTIb pEeaTbHOM CHUTyallMH, TPUMEHSITh 3HaHUS,
MOJIydYeHHBbIE TPU  M3YyUYCHUH y4eOHOTO Kypca, IS  PEHICHUS
CaMOCTOATENFHO C(HOPMYITUPOBAHHOW MATEeMaTHYECKOW 3a/a4yM, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

ConepkarenpbHO-MeTOAUYECKass JIMHUS «Yucaa W BBIYUCICHUS
3aBepmaeT (GOPMHUPOBAHUE HABBIKOB HCIIOIB30BAHUS JACHCTBUTEIHHBIX
qucesd, KOTOpoe OBbUIO HAadyaTo Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBanusg. Ha ypoBHe cpemHero oOmiero obpa3oBaHus 0coboe
BHUMaHHWE ynaenserca (OPMHUPOBAHUIO HABBIKOB  pallMOHAIBHBIX
BBIYHCIICHU, BKJIFOYAIONIMX B C€0s MCIOJIb30BAaHUE PANIMUYHBIX (Popm
3aMKiCH YHUCJIa, YMEHHE JeNaTh MPUKUIKY, BBIIONHITH MPUOIMKEHHBIE
BBIYKCIICHUS, OLICHUBATh  YHCIIOBBIE  BBIPAKEHUS, paboTrarh C
MaTEeMaTUYECKUMH KOHCTAHTaMU. 3HAKOMbIE 00Yy4YaroImUMCsI MHOKECTBA
HATypaldbHBIX, MENbIX, pPAIUOHAIBHBIX U JEHCTBUTEIBHBIX YHCET
JIOTIOTHSIIOTCS MHOXECTBOM KOMIUJIEKCHBIX uucel. B kaxiaom u3 31X
MHOKECTB PacCMAaTPUBAIOTCSI CBOMCTBEHHBIE EMY CTICIIM(PUICCKUE 3a/1a4U
U OTlepallvu: JEJICHUE HAIeN0, ONEPUPOBAHUE OCTATKaMHU Ha MHOYKECTBE
IEJBIX YHCEN, OCOOBIE CBOWCTBA PAllMOHAIBHBIX W HPPAMOHATHHBIX
yucen, apuMeTHuecKue Omepalnud, a TakKe W3BICYCHUE KOPHS
HATypaJbHON CTENEHH Ha MHO>KECTBE KOMIUIEKCHBIX 4Hcell. brmaromaps
MOCJICIOBATEILHOMY PACHIMPEHUIO Kpyra HCIOJIb3yEeMbIX 4YHCET U
3HAKOMCTBY C BO3MOMKHOCTSMH WX TPUMEHEHHUS I PEHICHUS
pPa3TUYHBIX 33/1a4 (POPMHUPYETCS MPEACTABICHHUE O €IMHCTBE MAaTEMAaTUKU
KaK HayKd ¥ €€ pOJId B MOCTPOCHUU MOJENICH PEaIbHOTO MUPA, IIUPOKO
UCIIOJIB3YIOTCSI 0000IICHNE U KOHKPETH3AIIHA.

Jluaust «YpaBHEHUSI 1 HEPABEHCTBA» PEATU3YETCS HA MPOTSHKCHHUH
BCero oOydeHHs Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus, TOCKOJIbKY B
KKJIOM pasznene [Iporpammer IPETyCMOTPEHO pernieHue
COOTBETCTBYIOIIMX 3a7ad. B pesynpraTe OOydYaromiyecs OBIIAJIEBAIOT
pa3sTUYHBIMA METOJAMHU PEIUIECHUS PAIlMOHANBHBIX, WPPAMOHAIBHBIX,
MOKa3aTeNIbHBIX, JOTapU(PMUUECKUX U TPUTOHOMETPUIECKUX YPaBHEHUH,
HEpPaBEHCTB M CHUCTEM, a TakXKe 3aJad, COJEpXKaIIMX IapaMeTphl.
[Tomy4yeHHbie yMEHHSI IIMPOKO HCIONB3YIOTCA TPU HCCICTOBAHUU
(GYHKIHIA ¢ TOMOIIBIO MPOU3BOIHON, IPU PEIICHUH MPUKIAIHBIX 33724 U
3a/lay Ha HaXOXJACHHE HAaWOOJbIINX U HAMMEHBIINX 3HAYCHUN (PYHKIUH.
JlanHasi comeprkarenabHas IMHUS BKIIIOYAET B ce0s Takxke popMupoBaHUe
YMEHUW  BBINOJMHATH pacu€rel 1o  (opmyiaM, mpeodpa3zoBaHUs
paIMOHAIIBHBIX, UPPAMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUM,
a TaKXKe BBIPAXKEHUH, COJEPXKAIIUX CTeNeHW W Jorapudmbl. biarogaps
M3YYEHUIO alNreOpanyeckoro marepuaia MPOUCXOAHWT JalibHEHIee
pa3BUTHE AITOPUTMHYECKOTO u abCTpaKkTHOTO MBIIILICHUS
oOyvaroruxcs, (OPMHUPYIOTCS HABBIKH JEAYKTHUBHBIX DPAaCCYXKICHUH,
paboOThI C CUMBOJILHBIMU (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTE B BHUJE PAaBEHCTB W HEPAaBEHCTB. AjreOpa mpejjaraer
3G (EeKTUBHBIE  WHCTPYMEHTBI  JUIsl  PEIICHHUS  TNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX  3a/1ad, HalVISIHO  JEMOHCTPUPYET  CBOH
BO3MOYKHOCTH KaK SI3bIKa HAYKH.



CopnepxarenpHO-MeTOAUYEeCKass JUHUSA «DYHKIUU U Tpaduxm»
TECHO TEePEIUIETAeTCs C APYTUMH JIMHUSIMU Y4eOHOTO Kypca, MOCKOIbKY B
KaKOM-TO CMBICIIE 3aJaéT TOCIE0BATEIIbHOCTh W3YUYCHHUS MaTepuala.
N3yuenne  cTeneHHOW,  MOKa3aTeNbHOM,  JorapuMUYECKOH U
TPUTOHOMETPUUYECKUX  (PYHKIMHA, HUX  CBOMCTB W  TpaduKOB,
UCIIOJIb30BaHUEe (YHKIMUA MJIs pelieHus 3a7a4 U3 APYruX Y4eOHBIX
MPEJIMETOB M pPeajbHOM JKM3HU TECHO CBS3aHO KaK C MAaTeMAaTHUYECKUM
AHAJIN30M, TaK U C PEIICHUEM YPAaBHEHHMM M HEpaBeHCTB. lIpu 3TOM
0oJbIIIOC BHUMAHHWE YAENsIeTCs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynaMu  3aBUCUMOCTH  MEXJIYy  Pa3JIUYHBIMA  BEJIWYMHAMH,
MCCJIeIOBAaTh TMOJIy4eHHbIC (YHKIIMH, CTPOUTh MX Tpaduku. Marepuan
ATOM COAEP>KATEJIbHOM JINHUYU HALIEJICH HA Pa3BUTUE YMEHHUMU U HABBIKOB,
MO3BOJISIONINX ~ BBIPAXKATh 3aBHCHUMOCTH MEXJy BEIMYMHAMU B
paznu4HOil (opme: aHAIUTUYECKOW, rpaduyeckod u cimoBecHOM. Ero
W3Y4YEHUE CIOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJICHUS,
CIOCOOHOCTH K OOOOIIEHHWI0O W KOHKPETH3allid, HCIOIb30BAHUIO
AHAJIOTUH.

ConepxxarenpHasi nuHua «Hauana MareMaTHyeckoro aHalmza
MO3BOJISIET CYHIECTBEHHO PACIIUPHUTH KPYr KaK MaTeMaTUYeCKHX, TaK U
NPUKIAAHBIX 3a7a4, JOCTYMHBIX OOydYaloImuMcs, TaK KaK Yy HHUX
MOSIBIISIETCS.  BO3MOXHOCTh CTPOUTHh TpPauKy CIOKHBIX (PYHKITUH,
OTpENEeNsITh WX HauOOJNIbIINE W HAWMEHBIINE 3HAYEHUS, BBIYUCIIATH
wiomaan ¢uryp u oOBEMBI TeN, HAXOJUTh CKOPOCTH U YCKOPEHUS
npoiieccoB. JlaHHas cojepkarenbHas JIMHHS ~ OTKPHIBA€T HOBBIE
BO3MOXKHOCTH TIOCTPOCHHSI MAaTEMaTUYECKMX MOJCNCH  peaabHBIX
CUTYaIIMi, MO3BOJIIET HAXOAUTHh HAWIyYIlIee PelIeHNEe B MPUKIAIHBIX, B
TOM 4YHCIIE COIHAIbHO-DKOHOMHYECKUX, 3aJadax. 3HAKOMCTBO C
OCHOBAMHM  MaTeMaTHYECKOTO aHaliW3a CIOCOOCTBYET  Pa3BUTHUIO
abcTpakTHOTO, (hOPMATBHO-JIOTHYECKOTO W KPEAaTHBHOTO MBIIIICHUS,
(GOpMHpPOBAHHUIO  YMEHHMH  pacrmo3HaBaTh  MPOSIBJICHUS  3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydarommecs: y3HAIOT O
BBIJIAIONIUXCS PE3ysIbTaTaX, MOJYUYCHHBIX B XOJE Pa3BUTHS MaTEMAaTUKU
KaK HayKH, ¥ 00 UX aBTOpax.

ConepkarenbHO-METOAUYECKass JUHUA «MHOXKECTBA W JIOTUKa»
BKJIFOYAeT B Ce€OS DJEMEHThl TEOPUM MHOXKECTB U MaTEMaTHYECKOUN
noruku. TeopeTHKO-MHOKECTBEHHBIE MTPEACTABICHHS IPOHU3BIBAIOT BECh
KypC IIKOJHHOM MAaTeMAaTHKW WM TMpeJiaraloT HauboJiee YHUBEPCATbHBIN
S3BIK, 00bEIMHAIONINI BCE Pa3Aeiibl MATEMATHKU U €€ MPUIIOKEHUN, OHU
CBS3BIBAIOT PA3HBIC MATEMATHYECKUE TUCIUIUIMHBI U UX MPHIOKEHUS B
equHoe 1enoe. [loaToMy BaKHO JaTh BO3MOXKHOCTH OOYYarOIIEMYCs
MOHUMATh TEOPETHKO-MHOYKECTBEHHBIN SI3bIK COBPEMEHHON MaTeMaTHKHU
¥ HUCTOJB30BaTh €ro JUIsl BBIPAKEHHUS CBOMX MBICIEH. J[pyruM Ba)KHBIM
MPU3HAKOM MAaTEMAaTUKH KaK HAyKW CIEJyeT MpU3HaTh CBOMCTBEHHYIO €i
CTpPOTOCTb OOOCHOBAaHWUW W CJIEJIOBAHHME OMPEACIEHHBIM TPaBUIIAM
MOCTPOEHUS JIOKA3aTeNbCTB. 3HaKOMCTBO C AJIIeMEHTaMHU
MaTeMaTUYeCKOW JIOTUKA CHOCOOCTBYET  Pa3BUTHIO  JIOTHYECKOTO
MBIIIIEHUS 00YYaIOIIUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKICHUS Ha
OCHOBE JIOTHYECKUX TMpaBujl, (HOPMUPYET HABBIKK KPUTHYECKOTO
MBIIILJICHUS.

B yuebnoMm kypce «Anrebpa u Hadajia MaTEMaTHYECKOTO aHATH3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJEIUPOBAHUS, KOTOPHIE



MPU3BaHBl CIIOCOOCTBOBATh (OPMHUPOBAHMIO HABBIKOB TOCTPOCHUS
MOJIEJIEH PEAJIbHBIX CUTYalLlUi, UCCIIEIOBAHUS S3TUX MOJAEJIEN C IIOMOILBIO
anmapara aiareOppl M MaTeMaTU4YeCKOro aHain3a, WHTEPHpeTaInu
MOJIYYCHHBIX PE3yibTaTOB. Takue 3adaHusl BIUIETEHbI B KaXAbIA W3
paszieJloB MPOrpaMMbl, TMOCKOJBKY BECh Marepuand ydeOHOro Kypca
IIUPOKO MCIOJIB3YETCs ISl pelIeHusl MPUKIaAHbIX 3aaa4. [Ipu pemenun
peaNbHBIX  TMPAKTUYECKHX  3ajad oOydJaroruecss  pa3BUBAIOT
HaO0JIIOAATEIbHOCTD, yMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCII0JIb30BaTh aHaJIOT IO, 00001aTh u
KOHKPETU3UpPOBaTh mpobiemy. JlestenbHOCTs 10  (HOPMHUPOBAHUIO
HABBIKOB PEIICHUS TNPUKIAJHBIX 3aJlad OpraHu3yeTcs B IMpoIlecce
U3y4eHusi BceXx TeM ydeOHoro Kypca «Anrebpa u Hadana
MaTEeMaTUYECKOTO aHaJIN3ay.

Ha  wu3yuenme ydeOHOTO Kypca «Anrebpa ©W  Hayana
MaTeMaTUYECKOr0 aHajiu3a» oTBoguTcsa 272 yaca: B 10 kimacce — 136
yacoB (4 vaca B Henenmo), B 11 knacce — 136 yacoB (4 yaca B Henelnw).



COILEPKXAHUE OBYUYEHUA
10 KITACC

Yucaa v BIYMCICHUA

Panmonanpupie uucina. OOBIKHOBEHHBIE W JECATUYHBIE IpO0OH,
MPOLICHTHI, OECKOHEUHBIE NTepuoanueckue apoou. [Ipumenenne npodeit u
MPOIIEHTOB [JIsl PEIICHUS MPUKIAJAHBIX 3a7a4 U3 Pa3IMYHBbIX OTpacliieu
3HAHWUU U PEAJIbHOU KU3HMU.

JlelicTBUTENBHBIE Ynciia. PaniMoHanbHbIE U UPPALMOHAIBHBIE YUCIIA.
ApubdmMernyueckue ornepanuu ¢ JCHCTBUTEIBHBIMH dYHCIaMUA. Momyib
JCHCTBUTEIHHOTO YHCIIa M €ro cBoWcTBa. [IpuOamkEHHBIC BRIUMCICHUS,
MpaBUJIa OKPYIJICHUS, TPUKHUJIKA U OLIEHKA pe3yJibTaTa BEIYMCICHUMN.

Crenenb ¢ nensiM nokazareneMm. bunom Herotona. Mcnonb3oBanue
noaxoasme (HOopMbl 3amuCH JEWCTBUTENBHBIX YHCEN JUIsl PElIeHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApubdmMeTnueckuii KOpeHb HaTypaJbHON CTENIEHU U €T0 CBOMCTBA.

CreneHb ¢ pallMOHAJIBHBIM TIOKa3aTeleM U €€ CBOMCTBA, CTEIEHb C
JNEHCTBUTEIBHBIM MTOKA3aTEIEM.

Jlorapudpm umcma. CpoiictBa Jjorapudma. JlecaTuuHble U
HaTypaJibHBIE JIOTapU(PMBI.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa.
ApPKCUHYC, apKKOCUHYC U apKTaHT'€HC YMCJIOBOI0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnectBa ©  TOXIECTBEHHBIE TMpeoOpa3oBaHus. YpaBHEHHE,
KOpEHb ypaBHEHUs. PaBHOCUIIbHBIE YPaBHEHUS! U YPaBHEHUS-CIEACTBUS.
HepaseHcTBO, penieHre HEpaBeHCTBaA.

OCHOBHBIE METONIBI PEIMICHUS IENbIX M JAPOOHO-PAIMOHATBHBIX
YPAaBHEHUM W HEPABEHCTB. MHOrOWIEHbl OT OJHOW NIEPEMEHHOM.
JleieHne MHOrowieHa Ha MHOTOWIEH C ocTatkoMm. Teopema besy.
Mmuorouiiens! ¢ nenbiMu kodddunrentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YMCIOBBIX BBIPAKEHUHU, COJEPXKAIINUX CTEICHU H
KOPHH.

Uppauuonansubie ypaBHeHUS. (OCHOBHBIE METOJbl  PEIICHUS
HppalMOHaIbHBIX YPaBHEHUIA.

[TokazarenbHble  ypaBHEHHS. (OCHOBHbIE METOJbl  PEILICHHS
MOKA3aTeJIbHbIX YPABHEHUH.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKANTUX JTOTapU(MBI.

Jlorapudpmuyeckue ypaBHeHUs. (OCHOBHBIE METOJABI PEIICHUS
norapu(pMUYECKUX ypaBHEHUM.

OcHoBHBIE TpuUroHoMmerpuyeckue ¢opmynsl. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BbIpaKEHUW. PellleHne TpUTrOHOMETPUUYECKUX

YpPaBHEHUM.
Pemienne cucreM JMHEWHBIX YypaBHEHUW. Marpuma CHCTEMBI
JUHEWHBIX  ypaBHeHuW.  Omnpenenurens  MaTpuubl  2X2,  €ro

F€OMETPUYECKUN CMBICII M CBOMCTBA, BBIYMCICHHE €TI0 3HAYCHWS,
IIPUMEHCHUE  OMNPEACIIUTENS U1 PELIEHUs CHUCTEMBI JIMHEHMHBIX
ypaBHeHuW. PemeHne npuKIagHbIX 3a4a4 C I[OMOIIBIO CHCTEMBI
JMHEMHBIX ypaBHeHuW. lccienoBaHne TIOCTPOEHHOW MOJAEIM €
ITOMOILBIO MAaTPULL U OIIPEJICIIUTENEH.



[TocTtpoenne maremMaTHYECKUX MOJEIEH pPEeallbHOM CUTyaluu C
[IOMOIIIBI0 YPaBHEHHM W HEpaBeHCTB. [IpuMeHeHue ypaBHEHUN U
HEPABEHCTB K PEUICHUI0 MAaTEeMaTUYECKUX 3aJlad U 3aJay U3 Pa3iInyHbIX
oOJacTeil HAyKu U peaabHOM KU3HU.

DOyHKUNHA U TPaPuUKn

OyHKIusA, cnocoOsl 3amanus (QyHkuu. BzanmHO 00paTHBIC
¢bynkuun. Komnosunusa dynkumid. ['paduk QyHkimm. DieMeHTapHbIE
npeoOpa3zoBanus rpadukoB PyHKITUH.

OO6nactp ompeaeneHus W MHOXKECTBO 3HaueHwi ¢yHkuuu. Hynm
bynkuun. TIpoMexyTkn 3HAKONMOCTOSIHCTBA. UETHBIE W HEUYETHBIC
¢bynkuun. [lepuonuueckne QyHkiuu. [IpoMeRyTKH MOHOTOHHOCTH
¢bynkuun. Makcumymbl U MHUHUMYMbl (yHknuu. Haubonbiiee wu
HaWMeEHbIIIee 3HaUYeHUs (PYHKIIMN Ha TIPOMEXKYTKE.

JluneitHasi, KBaApaTuyHas ©  JAPOOHO-TMHEHHAs  (PYHKIUU.
DneMeHTapHOe UCCIEOBaHUE U TIOCTPOCHHE UX TPa(HUKOB.

CrenenHast (yHKIMSI C HATypaJIbHBIM M IIEJbIM TOKa3zareneM. Eé
cBoiictBa u Tpaduk. CBoiicTBa M TpaduK KOpPHS N-OM CTENEHU Kak
GbyHKIMHM 00paTHOM CTETNIEHU C HATYPAIbHBIM MTOKA3aTEIIEM.

[lokazatenbHast u mnorapupmuueckas (QyHKIIMH, UX CBONCTBA H
rpaduku. Mcnonb3oBanue rpadukoB GyHKIUN TSI pEIICHUS] yPaBHEHHIA.

Tpuronomerpuueckas OKPY>KHOCTb, ONIPEIEIICHUE
TPUTOHOMETPHUUECKUX (DYHKIIMI YUCTIOBOTO apryMeHTa.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B peEalbHBIX Mpoleccax M
aBieHusIX. [ paduku peanbHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajamn3a

ITocienoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS I[OCJIEA0BATEILHOCTEM.
Meron maremMaTM4eCKOM HWHAYKUMU. MOHOTOHHBIE W OrpaHUYECHHBIE
MoCaeA0BaTENbHOCTU. VICTOpUST BO3HUKHOBEHUS MAaTEMAaTHYECKOIO
aHaIM3a KaK aHaM3a OECKOHEYHO MaJIbIX.

ApubdmMernueckass W TEOMETpUYECKas Nporpeccud. beckoHeuHO
yObIBaromasi reomerpuueckass mporpeccus. CymMma  OECKOHEYHO
yOBIBaroIIei r€OMETPUYECKOU IIPOrPECCUH. JIvHenHbIU 51
AKCIIOHCHIMAJIbHBIN pocT. Yucno e. PopMysa CIOXKHBIX IPOLEHTOB.
Hcnonp3oBaHue  mporpeccuu il PEHIeHUsT  pealbHbIX  3ajad
MIPUKIIATHOTO XapaKTepa.

HempepoiBHble (QyHKIIMM W WX CBOWCTBA. TOYKM pa3phiBa.
AcumnrtoTsl TpadukoB ¢yHknmii. CBOHCTBa (PYHKIIMN HENPEPHIBHBIX Ha
oTpe3ke. MeToa MHTEpBalOB Ui PEUICHUsS HEPaBEHCTB. lIpuMmeHeHue
CBOMCTB HEMPEPHIBHBIX (PDYHKIUH I PEUICHHS 3a/1a4.

[lepBass u BTOpas mpousBogHbie (QyHkuu. OnpenencHue,
reOMETPUYECKU M (DU3WYECKUN CMBICT TPOU3BOJHON. YpaBHEHUE
KacaTelbHOHN K rpaduKy GyHKIINU.

[IpousBoanbie dsnmeMeHTapHBIX (yHKIUA. [IpowsBogHas CyMMBI,
MPOU3BEICHUS, YACTHOTO U KOMITO3HUIINH (PYHKITUH.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, oOmnepaluu HaJ MHOXECTBAMM M HUX CBOMCTBA.
Huarpammel Diinepa—Benna. [IpumeHeHne T€OpETUKO-MHOKECTBEHHOIO
amnrapara JJisi OMCaHUs PeajbHbIX MPOLECCOB U SIBICHUMN, IPH PEIICHUU
3a/1a4y U3 JPYyruxX y4eOHbIX MPEAMETOB.

Onpenenenve, TeopemMa, CBOWCTBO MAaTeMaTHYECKOTO OOBEKTa,
CJI€ICTBUE, OKA3aTEIbCTBO, PABHOCUIIbHBIEC YPABHEHHS.



11 KITACC

Yucaa v BIYMCICHUA

HarypanbHble u uensie yucina. [[pumenenrne npu3HaKkoB AEIUMOCTH
HeNbIX 4uceN, Haubonpmmii o0mwmit nenutens (ganee — HOJ) u
HauMeHblee obmee kpatHoe (mainee — HOK), ocraTtkoB mo momysiio,
anroputMma EBKkiuaa [uist pelieHus 3a1a4 B LEJIbIX YHCIIaX.

Kowmmnekcuple uucma. Anrebpanyeckass ¥ TPUTOHOMETPUYECKAS
(GbopMBl 3amUCH KOMIUIEKCHOTO Yucia. ApudMeTHYECKUe OIepanuu C
KOMILJIEKCHBIMUA ~ unciamMu. M3o0pakeHHWE KOMIUIEKCHBIX YHCENT Ha
KoopanHaTtHOM 1uiockoctu. @opmyna Myaspa. KopHu n-oil crenenu u3
KOMIUIEKCHOTO yucia. [I[puMeHeHne KOMIUIEKCHBIX YMCEeI JJIsl PEUICHUs
(bU3UYECKUX U TEOMETPUUYECKHX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucteMa W COBOKYNNHOCTb  ypPaBHEHHM W HEPABEHCTB.
PaBHOCUIIBHBIE CHUCTEMBI M  CUCTEMBI-CIEACTBUS. PaBHOCHIIbHBIE
HEPABEHCTBA.

OTO6Op KOpHEW TPUTOHOMETPUYECKUX YPaBHEHUU C TTOMOIIBIO
TPUTOHOMETPUYECKOM OKPY>KHOCTH. PerieHue TpUTrOHOMETPUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METOJIbI PEIICHUS MOKA3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJIbI ~ PEIIEHUSI CHUCTEM U  COBOKYIIHOCTEH
paIMOHAIBHBIX, UPPAIIMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapUPMUYECKIX
YpPaBHECHUM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMHU.

IIpumeHeHne ypaBHEHHMH, CHCTEM UM HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a7a4 W 3aJad M3 Pa3IMYHbIX OO0JacTeil Hayku U
peaIbHOM KU3HU, HHTEPIPETAIUS IOJTYyUYEHHBIX PE3YIbTATOB.

DOyHKUMHA U TPaPuUKn

I'papux  xommozuinuu  dyHkuui. [‘eomerpudeckue  0oOpassl
YPAaBHEHUM U HEPABEHCTB HA KOOPJAUHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QPyHKIIUHU, KX CBOMCTBA U IPAPUKU.

['paduueckne ™MeToabl pelIeHUs YpPaBHEHHH W HEPaBEHCTB.
['padrueckure MeTOIBI perieHus 3a/1a4 ¢ mapaMeTpamu.

Ucnonb3oBanue rpad@ukoB GyHKIUN I UCCIETOBAHMS MPOIECCOB
M 3aBUCHMOCTEM, KOTOPbI€ BO3HUKAIOT MPU PEIICHHUM 3a]ay U3 JAPYTUX
y4eOHBIX MPEMETOB U PEaTbHOM KU3HU.

Hauana MaTeMaTH4eCcKOro aHajamn3a

[IpumeHnenne mPOW3BOAHOM K UCCIEAOBaHHMIO (YHKIHMA Ha
MOHOTOHHOCTh W  JKCTpeMyMbl. Haxoknenwe HaubOodbIIeTo U
HAaWMEHBIIIET0 3HAYCHUI HETIPEPBHIBHOW (DYHKITMHM Ha OTpE3KeE.

[IpumMeHeHue MNPOU3ZBOAHOW M1  HAXOXKIEHUS  HAWJIY4IlEero
peuieHrs B MNPUKIANHBIX 3aJadax, Il ONPEACNICHUS CKOPOCTU H
YCKOPEHHS Tpoliecca, 3aJaHHOTO (OpMYIIoi Win rpaduxom.

[TepBoobOpazHas, OCHOBHOE CBOWCTBO EePBOOOPA3HBIX.
[lepBooOpasubie 3nmeMeHTapHbiX GyHknumii. [IpaBuna HaxoXAeHUS
MepBOOOPA3HBIX.



WNuterpan. ['eomeTrpuyeckuid CMBICI HHTErpayia. BeluuciieHue
onpenenéHHoro uarerpana mno ¢popmysie Herorona-JleiOuuia.

[Ipumenenne wuHTErpana s HAXOXKICHUS IUIOMIAJEH TJIOCKUX
¢buryp u o00bEMOB TEOMETPUIECKUX TEIL.

[Tpumepsnl peleHuit muddepeHnnanbHbIX YpaBHEHHIA.
MartemaTuyeckoe MOJETUPOBAHUE PeaJbHBIX MPOIECCOB C IMOMOIIBIO
g depeHnuarTbHbIX YpaBHEHHIA.



INTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHA  VYUYEBHOI'O
KYPCA «AJITEBPA N HAYAJIA MATEMATHUYECKOI'O
AHAJIN3A»  (YIJIVBJIEHHBIM  YPOBEHb) HA  VYPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXAAHCKOW IMO3UIIMHA OOYUYaroIIerocs Kak
AKTUBHOTO W  OTBETCTBEHHOIO WICHAa POCCHHCKOro  OOIECTBA,
MPEJACTAaBIICHHE O MaTEMaTHYEeCKUX OCHOBaX (DYHKIIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHHM, MPOIEAYyp TIpakJIaHCKOrO0 OOIIecTBa
(BBIOOpPBI, OMpPOCHI W  JAPYroe), yMEHHE B3aUMOJICUCTBOBATH C
COITMAILHBIMA HHCTHUTYTaMH B COOTBETCTBHM C WX (DYHKIHUSIMH U
Ha3HAYCHUEM,;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TPaKIAHCKON HIACHTUYHOCTH,
YBOXEHUSI K IMPOLNUIOMY M HACTOSLIEMY POCCUMCKOW MAaTEMaTHKH,
IIECHHOCTHOE OTHOIIEHHE K JOCTHXKCHHUSIM POCCHUHCKHUX MAaTeMaTHUKOB U
POCCUHCKOW MAaTEMATUUECKOM IIKOJIbI, UCIIOJIb30BAHUE ATUX JOCTHKCHUN
B JIPYTHX HayKaX, TEXHOJIOTHUAX, Chepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAaHME  JYXOBHBIX  LIEHHOCTEH  POCCHMCKOrO  Hapoja,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, dTHYECKOTO TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUM HayKu |
JEATEIbHOCThIO YUEHOr0, OCO3HaHWE JIMYHOTO BKJIaJla B TOCTPOCHHUE
YCTONYUBOTO OyAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE  OTHOIICHHWE K  MHPY, BKIOYasg  ICTETUKY
MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3adad4, peHICHU,
pacCyXJieHui, BOCIPUMMYUBOCTh K MaTeMaTHYECKHM  acleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIUTAHUA:

c(hOpMHUPOBAHHOCTh YMEHHUSI MPUMEHSATh MaTeMaTHICCKHUE 3HAHUS B
MHTEpecax 3/I0pOBOr0 W 0Oe30macHOro obpasza KU3HH, OTBETCTBEHHOE
OTHOUIEHHUE K CBOEMY 310POBBIO (3mopoBoe MUTaHHe,
cOaTaHCUPOBAHHBIA PEKUM 3aHATUN W OTABIXA, peryisipHas puzndeckas
aKTUBHOCTB),  (PU3MUECKOE  COBEPIICHCTBOBAHHWE TIPH  3aHATHAX
CIIOPTHBHO-03/I0POBUTEIILHOMN JEATEILHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE IICHHOCTH TPYIOJIFO0MS, HHTEPEC K
pasnmuuHbIM cepaM TPoPeCCHOHATIBHOW ACATEILHOCTH, CBS3aHHBIM C
MaTeMaTUKOW U €€ TPUIJIOKECHHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp OyyIieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC
IJIaHbI, TOTOBHOCTB M CITOCOOHOCTh K MaTeMaTHYeCKOMY 00pa30BaHUIO M
caMOOOpa30BaHUI0 HAa TPOTSHKEHUHM BCEHW JKM3HHM, TOTOBHOCTH K
AKTUBHOMY YYaCTHUIO B PCIICHUH MPAKTUYECKUX 3a7a4 MaTeMaTH4YeCKOM
HanpaBJICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOM  KYJbTYpHl, ITOHUMAaHHE
BIIMSIHUSL  COLIMAIBHO-DKOHOMUYECKHUX  IPOLIECCOB HA  COCTOSIHUE



MPUPOTHON U COIMATIBLHON Cpeibl, OCO3HAHUE TI00ATBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM, OPUEHTAIMS HAa IPUMEHEHHE MAaTEMaTUYECKUX
3HAHWM JJI9 pelieHus 3a7ad B 00JIaCcTH  OKpY’Karoled  Ccpejsl,
IJIAHUPOBAHKUE TNOCTYIIKOB M OLEHKH UX BO3MOXKHBIX HOCHEACTBUU IS
OKPYIKarOIIEU CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAyKU U OOIIECTBEHHOW MPAKTUKH,
MOHMMAHUE MaTEeMaTUYECKOW HAyKH Kak c@epbl 4YelI0oBEYECKOM
NEATENBHOCTH, JTAllOB €€ pPa3sBUTHUSA W 3HAYUMOCTH JUISl Pa3BUTUSA
UMBUJIA3ALUM, OBJAJCHHUE S3BIKOM MAaTEMaTUKA W MaTeMaTUYECKOU
KYJIBTYpOU KakK CpEJICTBOM IIO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M HCCIENOBATENBCKYI IEATEIBbHOCTh MHAWBUAYAIBHO U B
rpymie.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble JJornueckue a1eMcTBUA:

BBIABISITh WU XapaKTEPH30BaTh  CYIICCTBEHHBIC  MPU3HAKH
MaTeMaTHYCCKUX OOBEKTOB, MOHATHH, OTHOIICHHH MEX]y MOHITHSIMH,
dhopMyIHpOBaTh ONPEACIICHUS MMOHITUH, YCTAaHABIMBATh CYIIECTBEHHBIN
MpU3HAK KiIacCU(HKAIMK, OCHOBAHHUS Il OOOOIEHHWS W CpaBHEHUS,
KPUTEPHUH MPOBOIUMOTO aHAIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATH M IIPEOOPA30BBIBATH CYXKICHUS:
YTBEPJUTEIbHBIC W OTPHUIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE,
YCJIOBHBIC;

BBISBJISITh MaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMMOCBS3H U
npoTUBOpeUrs B (aKTax, JaHHBIX, HAOIIOJNCHHUSAX M YTBEPXKICHHSIX,
mpejyiaratb  KpUTEpUH  JUISl  BBISBJICHUS ~ 3aKOHOMEPHOCTEH W
MIPOTUBOPEUHNIL;

JienaTh BBIBOBI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTHUKH, JICTYKTHBHBIX
Y MHIYKTHBHBIX YMO3aKIIOUCHUH, YMO3aKIFOUSCHNUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEIBHO  JIOKAa3aTeIbCTBA MaTEMaTHUECKUX
YTBEPKJISHUM (IIPSAMBIEC M OT MMPOTHUBHOI0), BEICTPAUBATh apryMEHTAIIUIO,
MPUBOJIUTE TMPUMEPHl M KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBO/IBI;

BBIOMpATh CHOCOO pemieHus ydeOHOW 3amauu  (CpaBHUBATH
HECKOJIPKO BapHaHTOB pelIeHUs, BBIOMpaTh HamOoJee MOAXOAAIINN ¢
Y4ETOM CaMOCTOSITEILHO BBIJACICHHBIX KPUTEPHECB).

ba3oBble ucciaeaoBareabCKHe AeiicTBUSA:

HCIIOJB30BaTh BONPOCH KaK MCCIICAOBATCIBCKHUN HHCTPYMEHT
MO3HaHUsA, (OPMYJIHMPOBATH BOMPOCH], (UKCUPYIOIIHUE IPOTHBOPEUHE,
mpoOJieMy, YCTaHaBIMBAaTh UCKOMOE U JIaHHOE, ()OPMHUPOBATh THUIIOTE3Y,
apTyMEHTHPOBATh CBOIO MO3UIIUI0, MHEHHUE,

MPOBOAUTL  CAMOCTOSITCIBHO  CIIAHUPOBAHHBIM  DKCIICPUMEHT,
HCCIICJIOBAHWE I10 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYEeCKOIO
00beKTa, SBJICHUSA, TMPOIECCA, BBIIBICHUIO 3aBHCUMOCTEH MEXKIY
00BbEKTaMH, SIBICHUSIMH, IIPOLIECCaAMU;



CaMOCTOATENLHO  (OpPMYIUpOBaTh OOOOIIEHHS W BBIBOJBI TIO
pe3ynbTaTaM TMPOBEAEHHOTO HAOIIOJEHUS, HCCIEIOBAHUSA, OIICHUBAThH
JIOCTOBEPHOCTH MOJTYUECHHBIX PE3yIbTaTOB, BBIBOJIOB U 0000IIEHU;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpollecca, a TaKkKe
BBIJIBUTATh MPE/IOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIOBHUSIX.

Pabora ¢ undgopmanmei:

BBISIBIIATh ACPUIUTH WH(OpPMAIUHU, NAHHBIX, HEOOXOIUMBIX IS
OTBETa Ha BOTIPOC M JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh WH(OPMAIMIO U3 HWCTOYHUKOB PA3JIMYHBIX THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIHIO
Pa3TUYHBIX BUJOB M (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh WH(MOpMAIUIO, TPEACTABIATh €€ B Pa3IMUHBIX
dbopmax, WILTIOCTPUPOBATH TPadhUUECKH;

OIICHMBATh  HAAE&KHOCTh HMHPOPMAIMK TI0O  CAMOCTOSITEIHHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKkaTHBHbIE YHHBeEpPCAJbHbIE YueOHbIe 1eiiCTBUSA

OO0menne:

BOCIIPUHUMATh U (OPMYTUPOBATH CYXIACHUS B COOTBETCTBHUHU C
YCJIOBHSIMU U LIETISIMUA OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pPEHUSI B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS T10
XOJly pelIeHus 3a/1a4u, KOMMEHTUPOBATh MOTYyUYCHHBIN PE3yJIbTaT;

B X0Jie 00CY>XJICHUS 33]1aBaTh BOMPOCHI IO CYIIIECTBY 0OCYKIaeMOM
TEMBbI, TPOOJIEMBI, pelaeMoi 3aJadyu, BhICKA3bIBATh WJIEH, HAICICHHBIC
Ha TIONCK PEIICHHUS, COTOCTaBIATh CBOU CYXICHUS C CYXICHUSIMHU
JIPYrUX YYaCTHUKOB JWajora, OOHApYy>KWBaTh pPa3jU4he€ U CXOJCTBO
MO3ULIUNA, B KOPPEKTHOM (opme G(OpMyIupoBaTh pa3HOTIACHUS, CBOU
BO3PAXKECHUS;

MPEACTABIATh PE3YyJbTAaThl pEHICHUS 3aJlayd, OJKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa,  CaMOCTOSITENbHO  BbIOMpaTh  Qopmar
BBICTYIUICHHUS C y4E€TOM 3aJ1a4 MPe3eHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbBIE YHHBEPCAJbHbIE yUeOHbIE JeHCTBUS

Camoopranusanus:

COCTaBJIATH IUIAH, aJTOPUTM PEIICHUS 3aJa4M, BBIOUpATh CIIOCOO
pemieHuss ¢ y4€TOM UMEIOIIUXCS PECypcoB W COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBaTb M  KOPPEKTHPOBATh BapUaHThI
pelIeHui ¢ y4éToM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA HHTEJJIEKT:

BJIaJICTh HABBIKAMM TI03HABATCIBHON pedICKCMH KaK OCO3HAHMS
COBEPIIAEMBIX JICMUCTBUNM U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YIbTATOB,
BIAJETh CHOcO0aMU CaMONPOBEPKH, CAMOKOHTPOJIA TMpollecca |
pe3yJibTaTa pelieHus MaTeMaTUYeCKOM 3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYThH [PU PEIICHUU
3a/1aud, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENIBCTB, JaHHBIX, HAMJICHHBIX OITMOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA IEIN U YCIOBUAM, OOBICHSTH
MIPUYUHBI TOCTHXKEHUSI WJIM HEJOCTUXKEHHUS PEe3yJIbTaTOB JICATEIbHOCTH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHASl 1eITeJIbLHOCTD:



MOHUMAaTh Y  WCIOJB30BATh NPEHMYINECTBA KOMAHAHOW W
WHIUBUYyIbHOW paboThl MpU pelieHuH y4eOHBIX 3ajad, MPUHUMATh
1eJdb  COBMECTHOW  JESATENBHOCTH, IUIAHUPOBATH  OPTaHU3AIHIO
COBMECTHOW pabOThI, pacmpenensarTb BHUIbI pabdOT, JOrOBapUBATHCH,
oOCcyXXmaTh TIpomecC H  pe3yiabTar paboThl, 0000marh MHEHUS
HECKOJIbKUX JIFOJCH;

y4acTBOBaTh B T'PYMIOBBIX (GopMax paboThl (0O0CyXIeHUs, 0OMEeH
MHEHUMN, «MO3TOBBIC IITYPMbI» U HHBIE), BBITIOIHATH CBOIO YaCTh PAOOTHI
U KOOPJUHUPOBATH CBOMU JCHCTBUA C JAPYTMMH WICHAMH KOMAaHJbI,
OIICHMBATh KAa4eCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy o60yuenuss B 10 kijacce o0OydYarOmMACS TMOIYYUT
CJIEIyIONIME TPEIMETHBIE Pe3yJbTaThl MO OTAEIbHBIM TemaM pabodeit
mporpaMMbl  yueOHOTro Kypca «Anredpa W Havalla MaTeMaTH4eCKOro
aHaJIu3a»:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJHO  OMEpUPOBaTh TMOHSATUSMHU: PANUOHAIBHOE  YHCIIO,
OecKkOHEYHasi TepuoaudecKas JpoOb, TMPOIEHTHI, HWPPAIMHOHATIHLHOE
YUCJI0, MHOYKECTBA PALMOHAIBHBIX U JEHUCTBUTENIbHBIX YHCEN, MOJIYJIb
JIEHCTBUTEIILHOTO YMCJIA;

MPUMEHSTH TPOOH W MPOIICHTHI JUIsl PEIICHUS MPUKIIATHBIX 3a/1a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOU KU3HU;

MPUMEHATh TPUOTHKEHHBIC BBIYHUCICHUSA, TPaBWIA OKPYTJICHHS,
MPUKUJKY U OLICHKY PEe3yJIbTaTa BbIYMCIICHUI;

CBOOOJTHO OTIEPUPOBATH MOHITHEM: CTEIICHb C IIEJIBIM MOKa3aTeleM,
MCITIOJIB30BATh MOJAXOAAIILYI0 (hOPMY 3alKCH JIEHCTBUTEIBHBIX YUCEN IS
pelIeHUs MPAKTUYECKUX 3374 U IIPEACTaBICHUS IaHHbBIX;

CBOOOJHO OMEPUPOBATH TMOHATHEM: apUDMETHUECKUI KOPEHb
HATYpaJIbHOMU CTEIICHU;

CBOOOJHO OMEPUPOBATH TMOHSATHUEM: CTENEHb C PalUOHAIHHBIM
MOKa3aTeseM;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: JOTApU(M YKCIIa, TECATUYHBIC
Y HaTypaJbHBIC TOTapU(MBI;

CBOOOJHO OMEPUPOBATH MOHSATHUSMU: CHUHYC, KOCHMHYC, TaHTEHC,
KOTAHI'€HC YHCIIOBOI'O apIryMEHTA;

ONEPUPOBATh MOHSATUSIMU: APKCUHYC, APKKOCMHYC U ApPKTAHTEHC
YUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OMEpUPOBATh TMOHSATUSMH: TOXKJIECTBO, YypaBHEHHE,
HEpPABEHCTBO, PABHOCHUIIBHBIE YpPaBHEHUS U ypPaBHEHUS-CIEACTBUS,
PAaBHOCHJIbHbIE HEPABEHCTBA;

MPUMEHSTH Pa3IUYHBIC METO/Ibl PEIICHUS PAIMOHAIBHBIX U IPOOHO-
pallMOHANIbHBIX YPaBHEHHM, TPUMEHSITh METOJl UHTEPBAJIOB /ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH IMOHATUSIMH: MHOTOWIEH OT OJHOU
MEePEeMEHHOW, MHOTOWIEH ¢ MeIbIMu  Kod(huimeHTamMmu, KOpHU
MHOIOYJIEHAa, NPUMEHATH [I€JIEHHWE MHOIOYJIEHa HA MHOTOWIEH C
OCTaTKoM, TeopeMy besy u reopemy Buera s pemienus 3anay;



CBOOOJTHO  ONEpPUPOBATh  TOHATHSAMHU:  CHCTEMa  JIMHEHWHBIX
ypaBHEHUH, MaTpulla, ONPEAEIUTeNb MaTpulbl 2 X 2 H  €ro
T€OMETPUYECKUN CMBICH, MCIOJIb30BaTh CBOMCTBA OMpENCIHUTENs 2 X 2
JUTSL BBIYHMCIICHUS €T0 3HAYCHUS, IPUMEHSTh ONPEACIUTENHN JIJIS PEIICHUS
CUCTEMBI JIMHEWHBIX ypaBHEHHI, MOJIETUPOBATh PEATbHBIC CUTYAIHH C
MOMOIIBIO CUCTEMbI JIMHEWHBIX YpaBHEHWH, UCCIENOBATHh IMOCTPOCHHBIE
MOJICNIA C TOMOIIBI0O MATPHUI] U OMNPEISTUTENICH, WHTEPIPETUPOBAThH
MOJIYYCHHBIN PE3yIbTaT;

MCITIOJIb30BaTh CBOMCTBA JIEHCTBUI C KOPHAMH JUIs IpeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJIHATH MPE0OPa30BaHUS YUCIOBBIX BBIPAXKEHUH, COJEPIKAIINX
CTETICHU C PallMOHATBHBIM MTOKA3aTEIIEM;

MCIIOJIb30BaTh  CBOWMCTBa  JorapupmMoB Il  mpeoOpa3oBaHUS
norapu(MUUYECKUX BBIPAKECHHUI;

cBOOOHO OTIepUPOBAThH MOHATUSAMU: UppalvoOHAIbHBIC,
MOKa3aTeNIbHbIE U JIOTapu(MHUUECKIE YpaBHEHHUS, HAXOIUTh UX PEIICHUS
C TIOMONIBIO PABHOCWIBHBIX TEPEXOJ0B WU OCYIIECTBIISISL MPOBEPKY
KOpHEW;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (QOpPMYNBI IS
nmpeoOpa3oBaHUs TPUTOHOMETPUUECKUX BHIPAKCHUI;

CBOOOJHO  OMEpUpPOBaTh  MOHSATHUEM:  TPUTOHOMETPHUYECKOE
ypaBHEHUE, TPUMEHATh HEOOXOAuMBbIE (HOPMYIBI [UJISi  pelieHus
OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPaBHEHU;

MOJICIIUPOBATh peajbHBIC CUTYyAIlMH Ha SI3bIKE anreOphl, COCTABIISTH
BBIPKEHHUSI, YPAaBHEHHS, HEPABEHCTBA 10 YCIIOBUIO 3a/1ayH, UCCIIE0BATh
MOCTPOEHHBIE MOJIEJIH C UCTIOIH30BAHUEM alllapaTa aireopshl.

DOyHKUNHA U TPaPuUKn:

CBOOOJTHO OMEPHUPOBATH MOHATHUAMU: (YHKIHS, CIOCOOBI 3aJaHUs
GyHKIHUH, B3aUMHO 00paTHbIE (PYHKITUH, KOMIO3HUIUS (QYHKIIUN, Tpaduk
(GyHKIMM, BBIONHATH AJIEMEHTapHbIE TMpeoOpa3oBaHus TrpaduKoB
bynxumii;

CBOOOJTHO OMEpPUPOBATh TMOHATUAMU: OOJACTH ONpPENCNCHUS W
MHOXECTBO 3HA4eHUH QYHKUUU, HYIH (DYHKIUH, MOPOMEKYTKU
3HAKOTIOCTOSIHCTBA;

CBOOOTHO OTIEPUPOBATH MOHATUSAMU: YETHBIC U HEUETHBIE (DYHKITUH,
nepuoguyeckne (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH,
MaKCUMyMbl ¥ MHHUMYMbI (GYHKIUHU, HAWMOOJbIEe W HaUMEHbIIEe
3HaueHHEe (DYHKIMHU HA IPOMEXKYTKE;

CBOOOJTHO OIMEpUPOBATh TMOHATHUSMHU: CTETECHHAs (QYHKIUS C
HATypaJdbHBIM M LETBIM IOKa3aTeleM, rpaduk CTENEeHHON (PYHKIUU C
HATypaJbHBIM U IIEJBIM TOKa3aTesieM, rpaduK KOPHS N-Oil CTETNeHH Kak
GbyHKIMKA 00paTHOM CTETIEHHN C HATYPAJIbHBIM MTOKa3aTeleM;

OMEepUPOBaTh TMOHATUSAMH: JIMHEWHAs, KBaJpaTU4YHasT W JIPOOHO-
nuHeWHas (YHKIUU, BBINOJHATH DJIEMEHTApHOE WCCIEeOBAaHUE U
MOCTPOEHUE UX IPaPUKOB;

CBOOOJHO  OMEpPUPOBATh  TMOHATUSAMH:  TIOKa3aTelbHas U
norapudmMuyeckas PyHKIUU, UX CBOMCTBA U TpaduKH, UCTIOIB30BaTh UX
rpaduky 11 penieHus: ypaBHEHH;

CBOOOJHO  OMEpUPOBATh  MOHATUAMH:  TPUTOHOMETPUYECKAS
OKPY>KHOCTh, ONpPENEICHNE TPUTOHOMETPUUYECKUX (PYHKIIUH UYHUCIOBOTO
apryMeHTa;



UCIOJIb30BaTh rpaduku (GYHKIMHA A1 UCCIECIOBAHUS TIPOIECCOB U
3aBUCUMOCTEHN TIPH PEIICHUU 3a7ad W3 JPYTUX YUEOHBIX MPEAMETOB U
peaNbHOM KU3HM, BBIpAXaTh (QOpMyJIaMH 3aBUCHMOCTH  MEXKIY
BEITUYMHAMU;

Hauvana maTeMaTH4ecKOro aHajm3a:

CBOOOJHO  OMEpHpPOBATH  TMOHATHAMHU:  apudmeTrwueckas
reoMeTpruYecKas Mporpeccus, 0ECKOHEYHO yOBIBAOIIAsl TeOMETpHIeCcKas
Mporpeccusi, TMHEUHBIN U SKCMOHEHITMAIBHBIA POCT, (hOpMYyJIa CIOKHBIX
MPOLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

WCIIOJIb30BaTh MPOTPECCHUU JJIsi  PEUIeHUs peajbHbIX 3a1ad
MPUKIIATHOTO XapaKTepa;

CBOOOJHO  OMEpUPOBATh  TOHIATHSAMHU:  TOCJIEI0BATEIHLHOCTD,
CIOoCOOBI 3a/IaHUs TIOCIIEIOBATEIbHOCTEH, MOHOTOHHBIC M OTPAaHUYCHHBIC
MOCJIEIOBATEILHOCTH, TOHUMATh OCHOBBI 3apOXKICHHUS MAaTEMAaTHIYECKOTO
aHaIM3a KaK aHaim3a OECKOHEYHO MaJIbIX;

CBOOOJHO OIEpUPOBATh TOHATHSAMHU: HENPEPHIBHBIC (DYHKINH,
TOYKH pa3pbiBa rpaduka PyHKINH, aCHMOTOTHI Tpaduka GyHKINU;

CBOOOJTHO OMEPUPOBATH MOHATHEM: (YHKIMS, HENPEpbIBHAS Ha
OTpe3Ke, NMPUMEHSITh CBOMCTBAa HEMPEPBHIBHBIX (YHKIMHA U1 PEIICHUS
3azay;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: TIEpBasi U BTOPast MPOU3BOIHBIC
byHKIMH, KacatenbHas K rpaduky QyHKINY;

BBIYHCIIATh TPOU3BOJHBIE CYMMBI, TMPOU3BEICHUS, YaCTHOTO H
KOMITO3MIIMK JABYX (YHKIUMH, 3HATH MPOU3BOJHBIC DIEMEHTAPHBIX
bynkumii;

UCIIOJIb30BaTh ~ TEOMETPUYECKUA U (PU3MYECKUH  CMBICH
MIPOU3BOIHOM TSI pEIICHUS 3a/1a4.

MHoxecTBa M JIOTHKA:

CBOOOJTHO ONEPHPOBATH MOHATHUSIMHU: MHOXKECTBO, OIEpAllUUd HaJ
MHOKECTBAMU;

MCITIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar Jjisi ONHUCaHUS
peaNbHBIX TPOIECCOB M SIBICHHUM, MPU PEIICHWU 3a1ad W3 JAPYyTHX
y4eOHBIX MPEIMETOB;

CBOOOJHO OMEpUPOBATH TMOHATUSAMH: ONpEICIEHUE, Teopema,
ypaBHEHUE-CIICJICTBUE, CBOICTBO MaTEeMaTU4eCKOro 00BEKTa,
JI0Ka3aTeIbCTBO, PABHOCWILHBIEC YPABHEHUSI K HEPABEHCTBA.

K xoniy o0yuenuss B 11 Kiacce o0OydYarOmMiACS MOIYYUT
CJIEIYIONIME TPEIMETHBIE Pe3yJbTaThl MO OTAEIbHBIM TemMaM pabodeit
mporpaMMbl  yueOHOro Kypca «Alnredpa W Havalla MaTeMaTH4eCKOro
aHaIHN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: HATYPAIbHOE H IEJI0€ YHCIIO,
MHOKECTBA HATYPAJIbHBIX M IEJBIX YHCEJ, HCIOJIb30BaTh MPU3HAKU
nenumocty uenbix uncen, HOJ[ u HOK HaTypanbHbIX ymcen mJis
pelIeHus 3a7a4, MPUMEHATh anropuT™M EBkina;

CBOOOJHO  OmepuUpoBaTh TMOHSATHEM OCTaTKa MO  MOJIYIIIO,
3aMKMChIBaTh HATYpaJIbHBIC YHCIIA B PA3TMYHBIX MO3UIIMOHHBIX CHCTEMAaxX
CUHCIICHUS,

CBOOOJTHO OINEPUPOBATH MMOHATUSAMH: KOMIUIEKCHOE YHCIO W
MHOKECTBO KOMILJIEKCHBIX YHUCEN, MPEICTABIATh KOMILJICKCHBIC YMCTIa B
anreOpanueckoi M TPUTOHOMETPUYECKOW  (opMe,  BBHITIOJIHSTH



apu(pMETUYECKHE OIepalid C HUMH U U300pakaTb HAa KOOPIUHATHOM
MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

cBOOOHO OTIepUPOBATH MOHATUSIMU: UppalOHAIbHBIC,
MOKa3aTelibHble W JorapuMUYECKHe HEPaBEHCTBA, HAXOIUTh UX
PENICHHS C TTOMOIIBIO0 PABHOCHIBHBIX TIEPEXO0JIOB;

OCYUIIECTBISATH OTOOpP KOPHEH MPHU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOTHO ONEepUpOBaTh  MOHSATHEM  TPUTOHOMETPHUYECKOE
HEPaBEHCTBO, TMPUMEHITh HEOOXoauMble (GOPMYJBI JUIsl  pelIeHUs
OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX HEPABCHCTB;

CBOOOJTHO OIEpPUPOBATh MOHATHUSAMHU: CHCTEMa M COBOKYIHOCTH
YpaBHEHUW © HEPABEHCTB, PABHOCWUJIBHBIE CHUCTEMBI U CHCTEMbI-
CIENICTBHS, HAXOAWTh  PEIIEHUS CHUCTEMBbl H  COBOKYITHOCTEH
paIlMOHAIbHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTEIbHBIX U JIOTapU(MUYECKIX
YPAaBHEHUW U HEPABEHCTB;

pemiarh  palnyMoHaNbHBIC, UpPpPAlMOHAIBHBIC, IOKa3aTelIbHbIE,
gorapuMUYECKHEe U TPUTOHOMETPHUUECKUE ypaBHEHUS M HEPABEHCTBA,
coJiepKaline MOIyJIM U TapaMeTphl;

OPUMEHATh TpaduUecKue METOAbl I PEHICHUS YpPaBHCHHN W
HEPaBEHCTB, a TAKXKE 33J1a4 C MapaMeTpaMu;

MOJICJIUPOBATh peajbHBIC CUTYyAIlMN Ha SI3bIKE anreOphl, COCTABIISTH
BBIPOKEHMSI, YpPaBHEHHWS, HEPABEHCTBA M HX CHUCTEMBI IO YCJIOBHIO
3aJlayu, UCCIIEI0OBATh MOCTPOCHHBIE MOJIEIN C UCIIOJIb30BAHUEM arlapaTa
anreOpbl, THTEPIPETUPOBATH MOTYUYCHHBIN Pe3yJIbTar.

DOyHKUNH U TPaPuKn:

CTPOMTH ~ IpaQUKH  KOMIO3MUMM  (QYHKUHIl C  [OMOILBIO
DJIEMCHTAaPHOTO MCCIICOBAHMS M CBOICTB KOMIIO3HIHK JIBYX (yHKIIHIL;

CTPOUTh TEOMETPUYECKUE OO0pa3bl ypaBHEHHWH W HEPABEHCTB Ha
KOOPJIMHATHOM TUIOCKOCTH;

cBOOOHO OTIepUPOBATH MOHATUSMU: rpaduku
TPUTOHOMETPHUUECKUX (PYHKITUH;

OpUMEHATh (QYHKIUH [ MOJCIMPOBAHUS U UCCIIEIOBAHUS
pEeaNbHBIX MPOIECCOB.

Hauvana maTeMaTH4ecKOro aHaju3a:

WCIIOJIB30BaTh TMPOUW3BOJHYIO JUIsl HUCCeNOoBaHus (YyHKIMH Ha
MOHOTOHHOCTH M 9KCTPEMYMBI;

HAaxXOJIUTh HauOOJbIIEE W HAWUMEHbIIEe 3HA4YCHUS (YHKIHH
HENPEPBIBHOM HA OTPE3KE;

WCIIOJI30BaTh MPOM3BOJHYIO [JISi HAXOXJEHUS HAWIYYIIEeTO
pelIeHUs] B MPUKIATHBIX, B TOM YHCJIE COIMAIbHO-YKOHOMUYECKHUX,
3a/1ayax, JJis OMPEEICHHs] CKOPOCTH U YCKOpPEHHUs poliecca, 3aJaHHOTO
bopmymoit uiu rpadurom;

cBOOOHO OTIepUPOBATH MOHATUSMU: nepBooOpa3Hasd,
ompeneNnéHHbId WHTETrpaj, HAxXOJIWUTh NEPBOOOPA3HBIE 3JIEMEHTAPHBIX
GyHKIMIA U BBIYUCISTh HHTETpa 1o ¢hopmyie Hetorona-JleitOnuia;

HAXOJIUTh TUIOMIAJM TJIOCKUX (PUTYp M OOBEMBI TET C MOMOIIBIO
WHTErpana;

UMETh TPEJCTAaBICHUE O MAaTeMaTHUYeCKOM MOJICJIMPOBAHUMA Ha
npuMepe coctaBieHus AuddepeHnnanbHbIX ypaBHEHUMH;



pemaTh NOpUKIAgHBIE 3aJaud, B TOM YHUCJIE COLHUAIBHO-
AKOHOMHYECKOTO u busruecKoro xapakrepa, CpeAcTBaMu
MaTeMaTUYEeCKOro aHaausa.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KITIACC

Ne
n/n

HaumeHnoBanue pa3uesion
U TeM NPOrpaMMmbl

KoanuyecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoThbI

daekTpoHHbIe (LU (pPOBHIE)
o0pa3oBaTesibHbIE pecypchl

MHuoxecTBO
JIEMCTBUTENbHBIX YHCET.
MHoro4yieHsl.
PanmionansHbie ypaBHEHHS
1 HepaBeHCTBa. CHCTEMBI
JIMHEWHBIX YpaBHEHUHN

24 1

OyHKUIMHU U TpadUKH.
Crenennast GyHKIUS C
IIETIBIM TTOKa3aTeneM

12 1

Apudmernueckuit KOpeHb
N-OU CTEICHH.
Hppanuonaibusie
ypaBHEHUs

15 1

[oxa3zatenbHast GyHKIHS.
[Toka3aTenbHble ypaBHEHUS

10 1

Jlorapupmuueckas
byHKUHS.
Jlorapugmuueckue
ypaBHEHHS

18 1

Tpuronomerpuueckue

22 1




BBIPAXKCHUA U YPABHCHUA

ITocaenoBaTenbHOCTH U 10
MIPOTPECCUM

HenpepriBable QyHKIINN.

[IpounsBoaHas 20

[ToBTOpenue, 060061ICHNE,
cUCcTeMaTU3alus 3HaHuH

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 136




11 KIIACC

Ne
n/n

HaumenoBanue pa3uesioB
U TeM IPOrpaMmbl

KoanuyecTBO 4acoB

KonTpoJbHble

Bcero
padoThI

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe (LM (ppoBbIE)
o0pa3oBaTe/ibHbIE PECypPChl

UccnenoBanue GpyHKIMiI ¢
MOMOILBIO IPOU3BOIHOM

22 1

[TepBooOpasnas u
UHTETrpa

12 1

I'padpuxu
TPUTOHOMETPUUECKUX
GyHKIHA.
Tpuronometpuyeckue
HEPaBEHCTBA

14 1

UppannonanbsHble,
MOKa3aTeNbHbIE U
norapudmuueckue
HEPaBEHCTBA

24 1

KoMimiekcHbie yucia

10 1

Harypanbnslie u nensie
4yucIa

10 1

CucreMsbl paloHaIbHbBIX,
HppanuoOHaIbHBIX
IIOKa3aTCJIbHbBIX U
norapuGpMUIEeCKIX
YpaBHEHUI

12 1




3aza4yu ¢ napaMmeTpamMu 16 1
[ToBTOpEHME, 0606H1€HI:I€, 16 5
cHUCTeMaTH3als 3HaHUN
OBIIEE KOJIMYECTBO
136 10

YACOB I10 [TPOTPAMME







ITOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoTbI

JlaTa
U3yYeHUSs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

MHO)keCcTBO, Onepanuu Haj
MHO’KECTBAMHU U UX CBOMCTBA

Huarpammsl Ditniepa-Benna

[IpumeHeHne TeopeTuKo-
MHO’KECTBEHHOI0 armapara
JUIsl pEeLIeHNUs 3a1a4

PannonaneHble yncna.
OOBIKHOBEHHBIC U
JecATUYHbIEe Ipo0ou,
MPOLICHTHI, OECKOHEYHBIC
MEePUOIUYECKHE IPOOH

PanmonanpHble yuca.
OOBIKHOBEHHBIC U
JECSTUYHBIE TpOoOH,
MPOLICHTHI, 0ECKOHEYHBIC
MEPUOIUYECKHE TPOOH

[Tpumenenue apoGeit u
MPOLIEHTOB ISl PEICHUS
MPUKJIAIHBIX 3a]1a4




[Ipumenenue nqpobeit u
IIPOLICHTOB VISl PELLICHHUS
IIPUKJIAIHBIX 33134

JlelicTBUTEIBHBIC YHCIIA.
PanmonanbsHbie 1
MppauyoOHaJbHbIC YUCIIa

ApudmeTraeckue onepanuu
C ICHCTBUTEIBHBIMH YHCIIAMH

10

Moynb AEHCTBUTEIBLHOTO
qHclia ¥ €ro CBOiCcTBa

11

[Ipubnmxéunnie
BBIYMCIICHHUS, IPABUJIA
OKpYIJICHUS, IPUKUIKA U
OIIEHKA pe3yJbTara
BBIUMCIICHU N

12

OCHOBHI)IG METOObI pemeHI/m
HEJIBIX U IPOOHO-
paIMOHATIBLHBIX YPaBHECHUH H
HEPaBCHCTB

13

OCHOBHI)IG METOObI pemeHI/m
HEJIBIX U IPOOHO-
paIMOHATIBLHBIX YPaBHECHUH H
HEPaBCHCTB

14

OCHOBHI)IG METOObI pemeHI/m
HEJIBIX U IPOOHO-
paIMOHATIBLHBIX YPaBHECHUH H




HCPaAaBCHCTB

15

MHorouseHs! OT 0THOU
nepeMeHHou. Jlenenue
MHOTO4JIEHAa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHorouseHsl ¢ HeTbIMU
koddurmentamu. Teopema
Buera

17

Pemenne cucreM TUHEHHBIX
ypaBHEHUU

18

Pemenne cucreM TUHEHHBIX
YpaBHEHUI

19

Marpuiia cucTeMsbl JTUHEMHBIX
ypaBHeHU. Onpenenurenb
MaTpHIIBI 2X2, eT0
r€OMETPUYECKUN CMBICIT U
CBOMCTBA; BEIUHCIICHUE €T0
3HAYEHUS

20

Onpenenurens MaTpuLpl 2x2,
€ro reOMETPUYECKHUM CMBICIT U
CBOMCTBA; BEIUHCIICHUE €T0
3HAYCHUS

21

[Ipumenenne onpenenuTes
JUTSL PEIIEHUS CUCTEMBI
JIMHEWHBIX YpaBHEHUHN

22

Pemenune MMPUKJIAAHBIX 3a1a4




C TIOMOILBIO CHCTEMBI
JIMHEHHBIX yPaBHEHUN

23

Penienne nmpuknaaHeIxX 3a1a4
C TIOMOILBIO CHCTEMBI
JIMHEWHBIX YPaBHECHUN

24

KoHnTtponbhas padoTa:
"PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

@OyHKIMA, cr1oco0BI 3a1aHUS
bynkuun. Bzanmuao
oOpaTHble (PYHKITHH.
Kommnosunus GpyHkmit

26

I'padux pysKIIAN.
OnemMeHTapHbIe
npeoOpazoBaHus rpaduKoB

byHKIUI

27

OO6nacTh onpeneneHus u
MHOXECTBO 3HaUEHUM
byukun. Hynu dyHkimu.
IIpomexyTku 3HaK
HOCTOSIHCTBA

28

YETHbIE U HEYETHBIE
¢yukuuu. [Tepuoanueckue
¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYyHKIIUU




29

MakcuMyMbl 1 MUHHUMYMBI
¢yukuuu. Haubonbiiee u
HaMMEHbIIIee 3HAUCHUE
(GYHKINN Ha TPOMEKYTKE

30

JIuHeiinas, KBagpaTu4yHas U
OpoOHO-THHEHHas pyHKIHH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE
U TIOCTPOEHUE TPaPUKOB ITUX
byHKIUI

32

DJIEMEHTapHOE MCCIIEIOBAHUE
U TIOCTpOEHHUE TPaPUKOB ITHX
byHKIUI

33

CreneHsn ¢ LIEJIBIM
nokasareseM. bunom
Hrrotona

34

CreneHn C LETBIM
nokasareseM. bunom
Hrrotona

35

Crenennast yHKIUSA C
HATYPaJIbHBIM H [EIBIM
nokasareneM. E€ cBolicTBa u

rpaduk

36

KonTponbHas padora:
"Crenennas ¢pyHkuus. Eé
cBoMcTBa U rpaduk”

37

Apudmerndeckuil KOpeHb




HATYpaJIbHOU CTENEHU U €T
CBOMCTBA

38

ApudmeTndeckuii KOpeHb
HATYpaJIbHOU CTETIEHU U €T0
CBOMCTBA

39

[TpeoOpazoBaHMs YUCITOBBIX
BBIPAXKEHUM, COJIEPIKALIUX
CTETICHH U KOPHU

40

[TpeobpazoBaHus YMCIOBBIX
BBIPAXKEHUM, COJIEPIKALIUX
CTETNIEHU U KOPHHU

41

[TpeobpazoBaHus YMCIOBBIX
BBIPAXKEHUI, COJIEPIKALIUX
CTETNIEHU U KOPHHU

42

HppauronanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/BbI PELICHUS
MPPALMOHAJIBHBIX YPaBHEHUI

43

HppauronanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/BbI PELICHUS
UPPALMOHAJIBHBIX YPaBHEHUI

44

HppauronanbHbie
ypaBHeHUsA. OCHOBHBIE
METO/BbI PELICHUS
UPPALMOHAJIBHBIX YPAaBHEHUI




45

PaBHOCUIIBHBIE TIEPEXOBI B
peLIEeHUN UPPALMOHATIBHBIX
YpaBHEHUHU

46

PaBHOCUIIBHBIE TIEPEXOBI B
pELIEHNN UPPaLMOHATIBHBIX
YpaBHEHUU

47

PaBHOCUIIBHBIE IEPEXOBI B
PELIEHNN UPPaLMOHATIBHBIX
YpaBHEHUU

48

PaBHOCUIIBHBIE IEPEXOBI B
PELICHNH UPPALMOHAIIBHBIX
YpaBHEHUU

49

CgoiicTBa u rpaduK KOpHS N-
Ol cTerneHH Kak (PyHKITUN
00paTHOM CTETEHH C
HATyPaJbHBIM ITOKA3aTEeIIEM

50

CgoiicTBa u rpaduK KOpHS N-
Ol cTerneHH Kak (PyHKITUN
00paTHOM CTETEHH C
HATyPaJbHBIM ITOKA3aTEeIIEM

51

KoHnTtponbhas padoTa:
"CoiicTBa 1 rpaduiKk KOpHS
n-OM CTETCHH.
WppaunonansHeie
ypaBHEHHA"

52

CreneHs ¢ panrOHAJIbHBIM




IIOKa3aTeJIEM U €€ CBOMCTBA

53

CreneHsb ¢ paliMOHATIBLHBIM
IoKa3aTejieEM U €€ CBOHMCTBA

54

CreneHsb ¢ pallMOHAIbLHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA

55

[Toka3zatenpHast QpyHKIMS, €€
CBOIiCTBa U rpaduk

56

Hcnons3oBanue rpaduka
(GYHKUIMU 1715 peIIeHust
YpaBHEHUHU

57

Hcnonp3oBanue rpaduka
(GYHKUIMU 1715 pelieHust
yYpaBHEHUU

58

[ToxazarenbHblE ypaBHEHUS.
OcCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeNbHBIX YPaBHEHUN

59

[ToxazarenbHblE ypaBHEHUS.
OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeNbHBIX YPaBHEHUN

60

[ToxazarenbHble ypaBHEHUS.
OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeNbHBIX YPaBHEHUN

61

KonTponbHas padora:
"ITokazaTenpHast QyHKIIHSL.
[Toka3arenbHble ypaBHEHUS"

62

Jlorapudm yucna. CBoiicTBa




norapudma

Jlorapudm uucna. CBoiicTBa

63
norapupma

64 Jlorapudm yucna. CBoiicTBa
norapudma

65 JlecsaTHUHBIC U HATYPATbHBIE
J0TapupMBbI

66 JlecsaTuHbIe U HATYpaIbHbBIE
Jorapupmbl
[IpeoOpazoBanme

67 BBIPAXXECHUM, COIEPIKALLUX
aorapudmsl
[IpeoOpazoBanme

68 BBIPAXKEHUM, COJIEPIKALIUX
aorapudmsl
[Ipeo6pa3oBanue

69 BBIPAXKEHUM, COJIEPIKALIUX
sorapudMbl

70 Jlorapudmmueckas QyHKITHUS,
e€ cBoMCTBa U rpaduK

71 Jlorapudmuueckas QyHKIuS,
e€ cBoiicTBa u rpadux
Hcnonb3oBanue rpaduka

72 GYHKITUY IS pEIICHUS

yYpaBHEHUU




73

Hcnons3oBanue rpaduka
(GYHKUIMU 1715 peIIeHust
YpaBHEHUHU

74

Jlorapupmuueckue
ypaBHeHHs. OCHOBHBIE
METObI peIIeHUs
J0rapuPpMHUECKUX
YpaBHEHUI

75

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbIE
METO/bI peIICHUs
JOTapUPMHUECKUX
YpaBHEHUI

76

Jlorapugmuueckue
ypaBHeHHs. OCHOBHbIE
METOBI pEIICHUS
JOTapuUPMHUECKUX
ypaBHEHUU

77

PaBHOCUIIBHBIE IEPEXOBI B
pelIeHnH JorapuMUIEcKux
YpaBHEHUI

78

PaBHOCUIIBHBIE IEPEXOBI B
pelIeHnH JorapuMUIECKuX
YpaBHEHUI

79

KonrtponbHas pabora:
"Jlorapudmudeckas




bynxkius. Jlorapupmuaeckre
ypaBHEHHA"

80

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHUCIIOBOTO
aprymeHra

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHUCIIOBOTO
aprymeHra

82

ApKcUHYC, apKKOCUHYC U
apKTaHI'€HC YHUCIIOBOTO
apryMeHTa

83

ApKCUHYC, apKKOCUHYC U
apKTaHI'€HC YHUCIIOBOTO
apryMeHTa

84

Tpuronomerpuueckas
OKpPYHOCTb, OIIPE/IETICHHUE
TPUTOHOMETPUUECKUX
(GyHKIHMIA YUCIOBOTO
aprymeHra

85

Tpuronomerpuueckas
OKPYKHOCTb, OIIPEICICHUE
TPUTOHOMETPUUECKHUX
(GYHKUIMI YUCIOBOTO
apryMeHra

86

OcCHOBHEBIE
TPUTOHOMETPUIECCKHE




dbopMybI

87

OcCHOBHEBIE
TPUTOHOMETPUIECCKHE

dbopMybI

88

OCHOBHBIE
TPUTOHOMETPHUCCKHE

bopMyIIBI

&9

OCHOBHBIE
TpI/Il"OHOMCTpI/I‘-ICCKI/Ie

bopMyIIBI

90

[Ipeo6pa3oBanue
TPUTOHOMETPUIECKUX
BBIPAXKECHUI

91

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIPAKECHUIN

92

[IpeobpazoBanue
TPUTOHOMETPUUECKHUX
BBIPAKECHUIN

93

[Ipeo6pazoBanue
TPUTOHOMETPUUYECKHIX
BBIPAKCHUI

94

Pemenue
TPUTOHOMETPUUECKUX
yYpaBHEHUU

95

Pemenue




TPUTOHOMETPUUECKUX
YpaBHEHUU

96

Pemenue
TPUTOHOMETPUYECKHUX
YpaBHEHUU

97

Pemenue
TPUTOHOMETPUUECKHUX
YpaBHEHUU

98

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

99

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

100

Pemenue
TPUTOHOMETPHUYECKUX
ypaBHEHUU

101

KonrtponsHas pabdora:
"TpuroHomeTpuyeCcKue
BBIPKCHUS U
TPUTOHOMETPHUUYECKHUE
ypaBHEeHUs"

102

IlocmenoBaTenbHOCTH,
CII0COOBI 3aTaHUs
IIOCJIENOBATEILHOCTEH.
Meton MmaTeMaTHuecKon




HHAYKOWUU

103

MOHOTOHHEIE U
OTpaHUYECHHBIE
MOCJICIOBATEILHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJIbIX

104

Apudmernaeckas
nporpeccus

105

I'eomerprueckas nporpeccust

106

Beckoneuno yOsiBaromas
TeOMETPHYECKast IIPOTPECCHst

107

Cymma GecKOHE4HO
yObIBaro1eii reoMeTpuIecKoi
porpeccuu

108

JIunelnbIi 1
9KCIIOHEHIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLIEHTOB

109

JIunelnbIi 1
9KCIIOHEHIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IPOLIEHTOB

110

Hcnonb3oBanue nmporpeccuun
JUTSL PEIICHHUS] PeaTbHBIX
3a/1a4 MPUKIATHOTO
xapakrepa




111

KontpomnbHast pabora:
"ITocaenoBaTeIbLHOCTH U
nporpeccun"

112

HenpepbiBHbIe QYHKIIUU U UX
CBOMCTBA

113

Touxka pa3pbiBa. ACUMITOTHI
rpa¢ukoB GpyHKIUH

114

CoiicTBa (yHKIHIA
HETIPEPHIBHBIX Ha OTPE3Ke

115

CgoiicTBa (yHKIMIA
HETIPEPHIBHBIX Ha OTPE3Ke

116

MeTton MHTEpPBAJIOB IS
pelIeHusl HEPaBEHCTB

117

Mertoa nHTEpBaIOB AJIst
pelleHUs] HEPABEHCTB

118

Meto HHTEPBANIOB AJIst
peLIeHUs] HEPaBEHCTB

119

[IpuMeHeHne cBOMCTB
HETIPEPHIBHBIX (DYHKIHHA 1151
pelieHns 3ana4

120

[IpuMeHeHue cBOMCTB
HETIPEPHIBHBIX (DYHKIHHA 1151
pemenus 3ana4d

121

IlepBas u BTOpas
POU3BOJHBIC (PYHKIIUU




Onpenenenue,

122 F€OMETPUUYECKUI CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GpuznyecKuit
CMBICTT IPOU3BOIHOM

124 YpaBHeHHE KacaTeIbHOU K
rpaduky GyHKIHH

125 YpaBHEHHE KacaTeIbHOU K
rpaduky QyHKIHH

126 [Ipoun3BoHbIE 3JIEMEHTAPHBIX
byHKIMIA

127 [IpousBoiHBIE 371EMEHTAPHBIX
byHKIUH
[IpousBoaHast CyMMBI,

128 MPOU3BEJEHUS, YACTHOTO U
KOMIO3UINH (PYHKIIHIA
[IpousBoaHast CyMMBI,

129 MPOMU3BEEHUS, YACTHOTO U
KOMMO3UIINH (PYHKIIHIA
[IpousBoaHast CyMMBI,

130 MPOU3BEEHUS, YACTHOTO U
KOMMO3UIINH (PYHKIIHIA

131 Kontponbnas padota:
"IIpousBognas"

132 [ToBTOpenue, 060061ICHNE,

CUCTEMAaTHU3alus 3HAHWI:




"VpaBHeHus"

[ToBTOpeHme, 0600IICHNE,

133 CHUCTEMAaTHU3aLs 3SHAHUH: 1
"OyHkuun"

134 HrtoroBast KOHTpoOJIbHAS 1 1
pabota

135 Hrtorosast KOHTpoOJIbHAS 1 1
paborta

136 [ToBTOpenue, 060061ICHNE, i
cucTeMaTHu3aIus 3HaHui

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITIPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KonTpoabHbie

Bcero
padoThbI

IIpakTuyeckue
padoThbI

JlaTa
H3ydeHust

DJIeKTPOHHBIE
undgposbie
oOpa3oBaTte/ibHbIE

pecypcsl

[IpuMeHeHne npon3BOIHON
K UCCIIeIOBAaHUIO (DYHKITUI
Ha MOHOTOHHOCTbE U
9KCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K HCCIIeJIOBaHUIO (DYHKITUI
Ha MOHOTOHHOCTbE U
9KCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K HCCIIeIOBaHUIO (DYHKITUH
Ha MOHOTOHHOCTbE U
9KCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K HCCIIeJIOBAaHUIO (DYHKITUI
Ha MOHOTOHHOCTbE U
9KCTPEMYMBI

[IpuMeHeHne npon3BOIHON
K HCCIIeJIOBAaHUIO (DYHKITUI
Ha MOHOTOHHOCTbE U
9KCTPEMYMBI




[Ipumenenne npon3BOIHON
K UCCIICIOBAaHUIO (QYHKITUI
Ha MOHOTOHHOCTb U
3KCTPEMYMBI

Haxoxnenune HanOombIero
Y HAaUMEHBIIETO 3HAYCHHS
HeTpEephIBHON (PyHKIMHU Ha
OTpe3Ke

Haxoxnenue HanOombIero
Y HAaUMEHBIIETO 3HAYCHHS
HeTpEephIBHON (PyHKIMHU Ha
OTpe3Ke

Haxoxnenue HanOombIero
¥ HAaUMEHBIIETO 3HAYCHHS
HeTpEephIBHON (PyHKIMHU Ha
OTpe3Ke

10

Haxoxnenue HanOombIero
¥ HAaUMEHBIIETO 3HAYCHHS
HeTpEephIBHON (PyHKIMHU Ha
OTpe3Ke

11

Haxoxxaenne HanOOIbIIEro
Y HAaUMEHBIIIETO 3HAYEHUS
HENPEPBIBHON (QYHKITUU HA
OTpe3Ke

12

Haxoxneaue HauOoJIbIIETO
1 HAUMEHBIIIEr0 3HAYEHUI




HeNpepbIBHON (QyHKIIUHN Ha
OTpe3Ke

13

[IprumeHneHue nporu3BOIHON
TUTSL HAXOXKACHUS
HAWIYYILEro peieHus B
NPUKIAIHBIX 3aa49ax

14

[IpruMmeHeHue nporu3BOIHON
TUTSL HAXOXKACHUS
HAWIYYILEro peieHus B
NPUKIAJHBIX 3aa4ax

15

[IpruMmeHeHue nporu3BOIHON
JUTSL ONPE/ICIICHUS] CKOPOCTH
¥ YCKOPEHUsI Ipoliiecca,
3aJaHHOTO (POPMYJIOH UK
rpadukom

16

[Ipumenenne npon3BOIHON
JUISL OLIPEJENIEHNS CKOPOCTH
U YCKOPEHHUs Ipolecca,
3aJaHHOTO (POPMYIIOH UK
rpaduKkom

17

Kommnosurus ¢pyHKImit

18

Kommozwutus ¢hyHKmuit

19

Kommnozumus ¢pyskmmii

20

I'eomeTrpuueckue oOpassl
ypaBHEHUH Ha
KOOPAWUHATHOM IJTIOCKOCTH




21

I'eomeTrpuueckue oOpassl
ypaBHEHUH Ha
KOOPAMHATHOU IJTIOCKOCTH

22

KonTponbHas pabora:
"HccnenoBanue QyHKIHIA ¢
MOMOIIIbIO TPOU3BOAHON"

23

[TepBooOpa3Has, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

24

[IepBooOpa3ubie
3JIEMEHTAPHBIX (yHKITHH.
[IpaBuna HaXOXICHUS
epBOOOPA3HBIX

25

[TepBooOpasubie
AJIEMEHTAPHBIX (OYHKITHIA.
[IpaBuna HaX 0K ICHHUSI
NIepPBOOOPA3HBIX

26

Nurerparn.
['eomeTpuyeckuii CMbICIT
UHTerpasa

27

Brruncnenue
OIPEIENIEHHOT0 UHTETpaa
o ¢popmyne HrrotoHa-
JletiOuuIa

28

Brruncnenue
OIPEIENIEHHOT0 UHTETpaa
o ¢popmyne HrrotoHa-




JletiOHuIIa

29

[IpumeneHnue uHTErpaia
JUTSL HAXOXKACHUS
TIoIIaiel TWIOCKUX (PUTyp

30

[IpumeHnenne nHTErpaIa
JUI HAXOKAECHUS 00bEMOB
TEOMETPUYECKUX TEIl

31

[Ipumeps! perieHun
Qg QepeHIraIbHbIX
ypaBHEHUU

32

[Ipumeps! perieHuin
Qg QepeHIraIbHbIX
ypaBHEHUU

33

Maremarnueckoe
MOJICTTUPOBAHUE PEATBHBIX
MIPOIECCOB C TMTOMOIIIBIO
nuddepeHITaTbHBIX
ypaBHEHUU

34

KonTponbHas padora:
"IlepBoobpasnas u
uHTerpan”

35

Tpuronomerpuueckue
(GYHKIMH, UX CBOWCTBA U
rpaduKu

36

Tpuronomerpuueckue
¢$yHKIMH, UX CBOICTBA U




rpaduxu

37

Tpuronomerpudyeckue
GyHKIMH, UX CBOMCTBA U
rpaduxu

38

Tpuronomerpuueckue
(GyHKIMH, UX CBOMCTBA U
rpadguku

39

Tpuronomerpuueckue
(GyHKIMH, UX CBOICTBA U
rpadguku

40

OTt60p KOpHEH
TPUTOHOMETPUIECKUX
YpPaBHEHUH C MMOMOIIBIO
TPUTOHOMETPUYECKOI
OKPYXHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPUUECKUX
YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUECKOMN
OKPYHOCTH

42

Ot60p KOpHEH
TPUTOHOMETPHUYECKUX
YPaBHEHHI C TIOMOIIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTH

43

Ot60p KOpHEH




TPUTOHOMETPUYECKHUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXHOCTHU

44

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

45

Pemenue
TPUTOHOMETPUUECKUX
HEPABEHCTB

46

Penrenue
TPUTOHOMETPHUECKHUX
HEPABEHCTB

47

Penrenue
TPUTOHOMETPHUECKHUX
HEPABEHCTB

48

KoHnTtponbhas padoTa:
"I'padukn
TPUTOHOMETPUUYECKHX
byHKIHA.
Tpuronomerpuueckue
HEepaBeHCTBA"

49

OcHOBHBIE METOTBI
pelIeHus TOKa3aTeNbHbIX
HEPaBEHCTB

50

OCHOBHBIE METOEI




pELIEHUS TTOKa3aTEIbHbIX
HEPABEHCTB

51

OCHOBHBIE METOEI
pelIeHus TOKa3aTeNbHbIX
HEPABEHCTB

52

OCHOBHBIE METOEI
penieHus moKa3aTeIbHBIX
HEPABEHCTB

53

OCHOBHBIC METOJIBI
pelIeHus
JorapupMUIECKUX
HEPaBCHCTB

54

OCHOBHBIE METOEI
pereHus
JorapupMUUECKUX
HEPABEHCTB

55

OCHOBHBIE METOEI
pereHus
JorapupMUUECKUX
HEPABEHCTB

56

OCHOBHBIE METOEI
pereHus
JorapupMUUECKUX
HEPABEHCTB

57

OCHOBHBIE METOEI
pelIeHust NppaMOHATBLHBIX




HCPaAaBCHCTB

58

OCHOBHBIE METOEI
pelieHus: NppaMOHATBLHBIX
HEPABEHCTB

59

OCHOBHBIE METOIbI
pEIICHUS UPPAITMOHATBHBIX
HEPABCHCTB

60

OCHOBHBIE METOIbI
pEIICHHS UPPAITMOHATEHBIX
HEPABCHCTB

61

I'paduueckue meroan
pelIeHus: UppaMOHATBLHBIX
ypaBHEHUU

62

I'paduueckue MeTobI
pEIICHHS UPPAITMOHATEHBIX
YpaBHEHUI

63

I'paduueckue MeTobI
pEIIeHUS MTOKa3aTeIbHBIX
YpaBHEHUI

64

I'paduueckue MeTo bl
pelIeHNs T0Ka3aTeIbHbIX
HEPABEHCTB

65

I'paduueckue MeTob!
peLeHus
J0rapuPpMHUECKUX
yYpaBHEHUU




66

I'paduyeckne MeTomb!
peleHus
J0rapuPpMHUECKUX
HEPaBEHCTB

67

I'paduyeckne MeTomb!
pereHus
J0rapuPpMHUECKUX
HEPaBEHCTB

68

I'paduyeckne MeTomb!
peleHus MoKa3aTeNbHbIX U
J0rapuPpMHUECKUX
YpaBHEHUI

69

I'paduyeckne MeTomb!
peleHus MOKa3aTeNbHbIX U
J0rapuPpMHUECKUX
YpaBHEHUI

70

I'paduyeckne MeTomb!
peleHus MOKa3aTeNbHbIX U
J0rapuPpMHUECKUX
HEPaBEHCTB

71

I'paduueckue MeTobI
peleHus MOKa3aTeNbHbIX U
JOTapUPMHUECKUX
HEPaBEHCTB

72

KonrtponbHas pabora:
"HppanuoHaibHbIe,




HOKa3aTesbHbIE U
JorapupmMuIecKue
HEepaBeHCTBA"

73

KowmriiekcHbie yncia.
Aunrebpanueckas 1
TPUTOHOMETPHYECKAs
dbopMBbI 3anuicu
KOMIUIEKCHOTO YuCIia

74

KomriekcHble uncna.
Anrebpanueckas u
TPUTOHOMETpHUYECKAs
dbopmbI 3amucu
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue
oTiepaluu C
KOMIUIEKCHBIMU YUCIIAMHU

76

ApudmeTnueckue
oTiepaluu C
KOMILJICKCHBIMHU YUCIIAMHU

71

N3o6paxkenue
KOMIUIEKCHBIX YUCEJl Ha
KOOPAUHATHOM IJTIOCKOCTH

78

N3o6paxkenue
KOMILJIEKCHBIX YHCEN Ha
KOOPAMHATHOM IJTIOCKOCTH

79

®opmyna Myaspa. Kopuu




N-0¥l CTEIEeH! U3
KOMILUIEKCHOTO YHCJIa

80

®opmyna Myaspa. Kopuu
N-0¥l CTEIEeH! U3
KOMILJIEKCHOT'O YHCJIa

81

[Ipumenenue
KOMIUIEKCHBIX YUCEI IS
perieHus: GU3NIECKUx
TeOMETPUUECKHX 33724

82

KoHnTtponbhas padoTa:
"KomiiexkcHbie uncia"

83

Harypanbnsle u nensie
4yucIIa

84

Harypanbnslie u nensie
4yucIa

85

[IpumeHeHre NpU3HaKOB
JEIMMOCTH LIEJIBIX YUCEI

86

[IpruMeHeHne npu3HaKkoB
JEITUMOCTH LIEJIBIX YUCEI

87

[IprMeHeHre npu3HaKoB
JEUMOCTH LIEJIBIX YHUCEN:
HO/l u HOK

88

[IpuMeHeHne npu3HaKoB
JEIAMOCTH LIEIIBIX YHACENT:
HOI n HOK

&9

[IpuMeHeHne npu3HaKoB




JCIUMOCTH LOCIBIX YUCCII:
OCTAaTKH! 11O MOAYJIHO

90

[IprMeHeHne npu3HaKoB
JETUMOCTH LIETBIX YHUCEN:
OCTaTKH 10 MOJYJIIO

91

[IprMeHeHre npu3HaKoB
JEUMOCTH LIEJIBIX YHUCEN:
anroput™m EBkimnna s
peIleHus 3a]a4 B LIEJIbIX
quciax

92

KoHnTtponbhas padoTa:
"Teopust uenbix ynucen"

93

CucreMa 1 COBOKYITHOCTb
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIENICTBUS

94

CucreMa 1 COBOKYITHOCTb
ypaBHeHUI. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIENICTBUS

95

OCHOBHBIE METOEI
pELICHHs CUCTEM U
COBOKYIHOCTEHN
palyOHAIbHBIX YPABHEHUN

96

OCHOBHBIE METOEI
pelIeHus: CUCTEM U




COBOKYIHOCTEHN
UPPALMOHAIIbHBIX
YpaBHEHUHU

97

OCHOBHBIE METO/IbI
pELICHUs] CUCTEM U
COBOKYIHOCTEHN
[I0OKa3aTEJIbHBIX YPAaBHEHUU

98

OCHOBHBIE METO/IbI
pELICHUs] CUCTEM U
COBOKYIHOCTEHN
[I0OKa3aTEJIbHBIX YPAaBHEHUU

99

OcHoOBHBIE METO/BI
pELICHUs] CUCTEM U
COBOKYIHOCTEHN
J0rapuPpMHUECKUX
YpaBHEHUI

100

OCHOBHBIE METO/IbI
peuicHud CUCTCM U
COBOKYIHOCTEH
norapuGpMUIeCKIX
YpaBHEHUI

101

[Ipumenenue cucreM K
pPEUICHUI0 MAaTEMaTHYECKUX
3a/1a4 U 3a/1a4 U3
pa3IUYHBIX 00JIacTen
HayKH U peajbHOM KU3HH,
MHTEpIIpeTaIHs




IMNOJTYYCHHBIX pPE3YyJIbTATOB

102

[IpumeneHnue cucteM K
PELIEHUI0 MATEMAaTHYECKUX
3a/1a4 W 3aJ1a4 u3
pa3InyYHbIX o0JacTei
HAyKH U PEaJIbHOU KU3HH,
MHTEPIIPETALNS
MOJTyYEHHBIX PE3yJIbTaTOB

103

[IpumeHeHre HEpaBEHCTB K
PELICHUIO MAaTEMAaTUYECKUX
3a/1a4 U 3a/1a4 U3
pa3IUYHBIX 00JIacTe
HAyKH U PEaIbHOU KU3HH,
MHTEPIIPETALNS
IIOJIyYEHHBIX PE3yJIbTaTOB

104

KonTponbHas padora:
"CucTemMBbl palliOHaIbHBIX,
UppaLMOHATIBHBIX
NIOKa3aTeIbHbIX U
J0rapupMHUECKUX
ypaBHeHUN"

105

PannonanbHbie ypaBHEHUS
C mapaMeTpaMu

106

PanmonanbHnie
HEPABEHCTBA C
napaMmeTpamu




107

ParmoHanbHble CUCTEMBI €
napaMeTpamu

108

NppanuoHanbHbie
ypaBHEHHUS, HEPABEHCTBA C
napameTpamu

109

NppanronanbHble CUCTEMBI
C mapaMeTpaMu

110

TlokazarenbpHbIE
ypaBHEHUsI, HEPABEHCTBA C
napameTpamu

111

Tloka3zarenbHbBIE CUCTEMEI C
napameTpamu

112

Jlorapugmuueckue
ypaBHEHHsI, HEPAaBEHCTBA C
napamMeTpamu

113

Jlorapupmuueckue
CUCTEMBI C TapaMeTpaMHu

114

Tpuronomerpudyeckue
ypaBHEHHUS C TapaMeTpaMu

115

Tpuronomerpudyeckue
HEPaBEHCTBA C
napaMeTpamu

116

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTPaMHU

117

[Toctpoenue u
UCCIIEIOBaHUE




MaTEeMaTHYECKUX MOJENIEH
peanbHBIX CUTyaluH C
IIOMOILBIO YPABHEHUH C
napameTpamu

118

[Toctpoenue u
UCCJICIOBAHNE
MaTeMaTUYECKUX MOJAEIIEH
peanpHBIX CUTyaluH C
IIOMOIIBIO CUCTEM
YpaBHEHUH C MapaMeTpamu

119

[Toctpoenune u
HCCJICIOBAHHE
MaTeMaTUYECKUX MOJAENIEH
pEJIbHBIX CUTYALINH C
MOMOIUIbIO CUCTEM
YpaBHEHHI ¢ TapaMeTpaMu

120

KonTponbHas padora:
"3agauu ¢ mapameTpamu"

121

[ToBTOpenue, 060061ICHNE,
cucTeMaTH3aIHs 3HAHW:
"VpaBHeHus"

122

[ToBTOpeHnue, 060061ICHNE,
cucTeMaTH3aIHs 3HAHW:
"VpaBHeHus"

123

[ToBTOpenue, 060061ICHNE,
CUCTEMAaTHU3alus 3HAHWI:




"VpaBueHnus. CucteMpl
ypaBHEHHI"

124

[ToBTOpeHme, 0600IICHNE,
cucTeMaTH3alys 3HaHUM:
"Hepasenctna"

125

[ToBTOpeHme, 0600IICHNE,
CHUCTEMAaTHU3aILs 3HAHUH:
"Hepasenctna"

126

[ToBTOpeHnue, 06001ICHNE,
CHUCTEMAaTHU3aIs 3HAHUH:
"Hepasenctna"

127

[ToBTOpenue, 06001ICHNE,
CHUCTEMAaTH3aILs 3HAHUH:
"I[IpousBoHas u €&
npumMeHeHue"

128

[ToBTOpenue, 06001ICHNE,
CHUCTEMAaTHU3aLs 3SHAHUH:
"I[IpousBoHas u €&
npumMeHeHue"

129

[ToBTOpenue, 06001ICHNE,
CHUCTEMAaTH3aILs 3SHAHUH:
"[IpousBoaHas u €&
npumMeHeHue"

130

[ToBTOpenue, 06001ICHNE,
CHUCTEMAaTH3aILs 3SHAHUH:
"UnTerpain u ero




npumMeHeHue"

[ToBTOpeHme, 0600IICHNE,

131 CHUCTEMAaTHU3aLs 3SHAHUH: 1
"OyHkuun"
[ToBTOpeHnue, 06001ICHNE,

132 CHUCTEMAaTHU3aIs 3HAHUH: 1
"®yHkuun"
[ToBTOpenue, 06001ICHNE,

133 CHCTEMAaTH3aLMs 3HAHUI: 1
"®yHkuun"

134 Hrorosas KOHTpOIBHASA { i
paborta

135 Hrorosast KOHTpOIBHASA i 1
pabota

136 [ToBTOpenue, 06061IeHNE, {
CHCTeMaTh3alys 3HaHUH

OBIIEE KOJIMYECTBO
136 10

YACOB I10 ITPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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