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MMOACHUTEJIBHASA 3AIIMCKA

VYyebHblli Kypc «Anrebpa M Hayajla MAaTeMAaTHMYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 HauboJjee 3HAYUMBIX B IpOrpaMMe CpeIHero oO0miero oOpa3zoBaHUs,
MOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEUYUBAET MHCTPYMEHTAJIbHYIO 0a3y ass
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE M a0CTPaKTHOE MBIIIICHHE 00yJaromuXxcsi Ha YpPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroluecs OBJaJeBalOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (QOpMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTU4eckoi popme.

VYyebHblli Kypc anreOpbl M HavyaJl MAaTEMAaTHUYECKOTO aHaIM3a 3aKja/iblBacT
OCHOBY /I YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKHA, XUMHH, OWOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHICHUIUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHOW JKU3HU,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHeHIiero oopa3oBaHus U B
MOBCEHEBHOM XM3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYEeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPXKACHUS C MOMOINBIO MHIAYKIIMH U PacCykaaTh NEAYKTUBHO, UCIIOJIb30BAThH
00001IeHe W KOHKpETHU3aIluio, a0CTparupoBaHWE U aHAJIOTHUI0, (POpMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBIIIIICHHE.

B xone u3yuenuss yueOHOro kypca «Anredpa M Hayansa MaTEMaTUYECKOTO
aHaln3a» 00ydYarolIuecs TMONY4ar0oT HOBBIM OMBIT PEIICHUs MPUKIAJAHBIX 337ad,
CaMOCTOSITENILHOTO TMOCTPOSHUSI MaTEeMAaTUYECKUX MOJENEH peajbHBIX CUTYyallHi,
UHTEPHpPETAllud  TOJIYYEHHBIX  pELIEHUH, 3HAKOMATCS C  MIpUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpUPOJE, HAyKe U HMCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHblii Kypc o00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcsi Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIIUN
(GbOpMHPOBAHUIO HAYYHOT'O MHUPOBO33pPEHMS, TaK U yepe3 crneuuuky ydeOHOH
NEeATEIbHOCTH, TpeOyrolmel NpOoJOJDKUTEILHOM  KOHILIEHTpAlMM  BHUMAHMS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJy4YEHHBIN
pe3ynbTar.

B ocHoBe MmeTonuku oOydeHHs aiaredpe M HadajiaM MaTeMaTH4YeCKOTO
aHaJIM3a JeKUT JAeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykType yueOHOro kypca «Ainredpa W Hadajga MaTeMaTHYECKOTO
aHaJlM3a» BbIAETEHBI CICAYIOUINE COAEpKaTeIbHO-METOANYecKue TuHuM: «Yucna
U BBIYUCIICHU», «DyHKINU U TpapuKn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTEeMaTU4YecKoro aHammsa», «MHoxecTBa M JIoTHKa». Bce OCHOBHbIE



COJICPKATETHHO-METOIMYCCKHE JIMHUU W3YYalOTCS HAa TPOTSDKEHUHM JBYX JIET
oOy4yeHUsT Ha YpPOBHE CpeaHero oO0Imero oOpa3oBaHMs, €CTECTBEHHO JOTOJHSS
Apyr Apyra W MOCTENEHHO HACHIMASCh HOBBIMU TeMaMU U pasieliamMu. [laHHBIHI
y4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJNBKY OOBEequHSET B cebe
COJIep’)KaHWE HECKOJBKMX MAaTeMaTHYeCKUX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHS, MAaTEMaTHYECKUH aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYeCKas
goruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaAeBalOT BcE Oosee
IMIMPOKUM MATEMAaTHYSCKUM arapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTEeMAaTUYECKyI0 MOJENb peaJbHOU
CUTYyallu, PUMEHATh 3HAHUSA, TIOJyUYCHHBIC MIPH M3yUYeHUU Y4eOHOTO Kypca, IJis
pEIIEHHS] CAMOCTOSTEIEHO C(HOPMYITHMPOBAHHON MAaTEMAaTUYECKOH 3a/1auH, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

ConepkarenpHO-MeTOIMYEeCKass JUHUS «Uucia U BBIYUCICHUS» 3aBepIIacT
(dbopMUpOBaHNE HABBIKOB UCIOJIB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o0rero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIB30BAHUE PA3THYHBIX
dopM 3amucu 4Ymcia, YMEHHE JAeNaTh NPUKHUIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OIIEHUBATh YWCJIOBBIE BBIpQXEHHS, PabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYarOIIMMCS MHOXECTBA HATypPAJIbHBIX, IICIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCENI. B KaxJaoM #3 3TUX MHOXKECTB pPaccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepalyu: JIeJCHHe Haleo,
OTIEpUPOBAaHUE OCTaTKaMHW HAa MHOXKECTBE IIeNIbIX YHCEed, OCOOBbIe CBOWMCTBA
pAIMOHATBFHBIX M MPPAIMOHATBHBIX YHCEN, apUPMETHISCKIE ONEPAIIH, a TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocienoBaTeNTbHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMbIX YHCENT H
3HAKOMCTBY C BO3MOKHOCTSIMH WX TMPUMEHEHUS JJIsl PEIICHUS Pa3MYHBIX 33]ad
dopmupyeTcss TpeACTaBICHHE O SAMHCTBE MATEMAaTHKU KaK HayKd U €€ pojH B
NIOCTPOSHHH MOJIENIEH pPeabHOTO MHpPa, MIMPOKO HCIONB3YIOTCS O0000IIeHUEe U
KOHKPETH3aIHSI.

Jluaust «YpaBHEHHS W HEPABEHCTBA» pPEATU3yeTCs Ha MPOTSHKECHUH BCETO
oOydeHHsT HAa YPOBHE CpEIHEro oOIero oOpa3oBaHMsl, MOCKOJIBKY B KaXIOM
paznene Ilporpammbl MPEemyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 3aaad. B
pe3yibrare OOydYaroliyecss OBIAJEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMoOHANBHBIX, HUPPAIMOHATBHBIX, IMOKA3aTelIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPHUYECKUX ypPaBHCHHUW, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkammx mapameTpbl. [lomydeHHBIE YMEHHS IIUPOKO HCIOJB3YIOTCS TIpU
UCCIIeIOBaHNH (DYHKIMK C TIOMOIIBIO TIPOU3BOJHOM, MPH PEIICHUN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYCHUN (PYHKIIHH.
Jlannast copepkarenbHasi JIMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€rtel 1Mo  QopmyinaMm, MpeoOpa3oBaHHUs  pallMOHAIbHBIX,
UPpPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAXKEHUI,
coJiepXalux CTeneHu u Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
Marepruajia  IPOMCXOAWT  JAJbHEWIIEEe  pPa3BUTHUE  AITOPUTMHYECKOIO U
abCTPaKTHOTO MBIIUICHUS OOYy4aroluxcs, (OPMUPYIOTCS HABBIKH JCTYKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJIbHBIMH  (OpMaMH,  MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npeasaraeT 3(QQGEKTUBHbIE HMHCTPYMEHTHI [UJISl pEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAY4YHbIX 3374, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

CopepxarenbHo-MeToAuueckass JuHUA «DyHKIMM U TpaQUKW» TECHO
NeperuieTaeTcss ¢ JAPYrMMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0aET MOCIEA0BATEIBHOCTh U3YyUEeHHs MaTepuana. M3yuenne cTeneHHou,
MO0Ka3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHM, UX CBOWCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMU 7S PEIICHUs 3a7ad U3 JPYrHX y4eOHbIX
MPEAMETOB U PEAJbHOM KU3HU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHaJM30M,
TaKk U C pEHIeHHWeM YpaBHEHM M HepaBeHCTB. [Ipu »ToM OosbllIOE BHUMaHUE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3sTUYHBIMA BEJIMYMHAMH, KCCIICIOBATh TOJYYCHHBbIC (YHKIUH, CTPOUTh HX
rpaduku. Matepuan 3Tol coJiep>KaTesIbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
pa3nuuHON (opMe: aHATUTUYECKOM, rpaduyeckoi u cioBecHoi. Ero mzyuenwe
CHOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIeHNIO U KOHKPETU3AIINH, UCTIOTH30BAHUIO aHAJIOT .

ConepxarenpHas nuHus «Havama mMaremaTHdyeckoro aHaivsa» IO3BOJIAET
CYIIECTBEHHO PAaCUIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7ad4,
JOCTYMHBIX OOYYaIOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOUTH
rpaduKy CIOXHBIX (PYHKIMHA, ONPENEeNiaTh HMX HAWOOJIbIINE W HAWMEHBIIHE
3HAYEHHsI, BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpeHHsl TmpoueccoB. JlaHHas colepxkaTenpHas JUHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MAaTEMAaTHYECKUX MOJEJIEN pealbHbIX CUTYalHUl,
IIO3BOJIIET HAXOAWTh HAWIydlllee pElIeHUe B IPUKIAAHBIX, B TOM YHCIIE
COIIMAJIBHO-I)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTe€MaTU4YeCKOIro
aHaiM3a CrocoOCTBYET pa3BUTHIO aOCTPAKTHOrO, (OPMabHO-JIOTMYECKOTO |
KPEAaTUBHOI'O MBbIIUICHHS, (POPMUPOBAHUIO YMEHUU paClo3HABATh MPOSBICHUS
3aKOHOB MaTEMaTUKHM B HayKe, TEXHHUKE M HCKyccTBe. OOywaroiuecs y3HaIOT O



BBIIAIOIIMXCS pe3yJbTaTaxX, MOJIYYCHHBIX B XOJA€ pPAa3BUTHS MaTEMaTHUKU Kak
HayKH, U 00 UX aBTOpaXx.

CopnepxarenpHO-MeTOIMYecKast TMHUS «MHOXECTBa U JIOTMKa» BKJIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JIOTMKUA. TeopeTHko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTeMaTHUKU
U TpearaloT HamOosee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIOUINI BCE pa3lesbl
MaTeMaTUKd W €€ TNPUIOKEHHM, OHM CBA3BIBAIOT pa3HblE MaTEeMaTHUYECKHE
JUCHUIUIMHBL W WX TMPUIOKEHUS B eauHoe 1enoe. [losTomMy BakHO ndaTh
BO3MOXKHOCTh OOy4aroleMycss TOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTHWKH W HCIOJb30BaTh €ro JJi BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MAaTEMaTHKH KaK HayKd CJeAyeT IpPU3HATh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEIOBAHUE OMPEACIEHHBIM
npaBujaM  MOCTPOCHMS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTEMaTUYECKOM JIOTUKH CIHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIILIECHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTUYECKHX
npaBuil, POPMUPYET HABBIKH KPUTHIECCKOTO MBIIIICHHS.

B yue6HOoM Kkypce «Anrebpa W Hayala MaTeMAaTHUYECKOTO aHAIN3a»
IMPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICTUPOBAHMS, KOTOPBIE MPU3BaHbI
crocoO0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peabHBIX
CUTyallui, MCCIEAOBAaHUS JTUX MOJEJIEH C IOMOINBIO ammnapara airedopel u
MaTEeMaTHYECKOr0 aHallh3a, WHTEPIPETAllMH TOJYYCHHBIX pE3yJIbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KXKIBIN U3 Pa3/IeJIOB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA pelleHus] MpUKIaAHbIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAaKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, yYMEHHE HaXOAUTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh UM KOHKPETU3UPOBATh  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pEHICHUS NPUKIAJAHBIX 3a7ad
OpraHu3yeTCs B MPOIlecce U3yUeHHUsI BCEX TeM y4eOHOro Kypca «Airedpa u Hayaa
MaTEeMaTHYECKOTO aHAIN3ay.

Ha wusyuyenme yuebHOro Kypca «Anredbpa W Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUME OBYUYEHUA
10 KITACC

Yucaa v BIYMCICHUSA

PaunonanbsHbie uyncia. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOLICHTHI,
OeckoHeuHble Tepuoanueckue Apodu. [lpumenenue npoOeld ¥ HPOLIEHTOB st
peLIEHUs NPUKJIAIHBIX 3aa4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJIbHON KU3HMU.

JelictButenpHble  4uciia. PanuoHaNbHBIE W UPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTENBHBIMA  4YHMClaMd.  MoOyib
JNEUCTBUTEILHOTO YHUCIAa U ero cBoMcTBa. [IpuOmmk€HHbIE BHIYMCIICHMS], TIPABUIIA
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Helotona. Hcnosib3oBaHue
MOIXO/ISIIEH (POPMBI 3aMUCH ACUCTBUTEIBHBIX YUCEN JJIs1 PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTruecknii KOpeHb HATYPaJIbHON CTENEHU U €ro CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcmna. CpoiictBa jorapudma. JlecsTuuHble W HaATypasbHbIC
JoTapu(pMBbI.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCIJIOBOTO apryMEHTA.

YpaBHeHHS U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHs-ClencTBUsA. HepaBeHCTBO,
pElIECHUE HEPABEHCTBA.

OCHOBHBIC METOIBI PEIICHHUSI MEJBIX U APOOHO-PAIIMOHAILHBIX YPaBHEHUN U
HEPABEHCTB. MHOroOwIeHbl OT OJHOW IIEpEeMEHHOW. JleneHue MHOrowieHa Ha
MHOIOYJIEH C ocTaTkoM. Teopema be3dy. MHorouneHsl ¢  LeIbIMH
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus UMCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTETIEHU U KOPHHU.

HNppaunonanbHbie YPaBHEHHUS. OcHoBHBbIE METO/IbI peLIeHUs
VPpalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHUS. OCHOBHBIE METOJIbI PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBanue BbIpaKeHUH, COAEPKAIIUX JIOTAPUDMBI.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHus
Jorapu(pMUYECKIX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUI. PelieHre TpuroHoMeTpruuecKux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMI. OmnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIECHUE €r0 3HAUYCHHMSI, IPUMEHEHUE OINPEACIIUTENS s PEIIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelieHue NpUKIAIHBIX 3a[a4 C NOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMU. lccnenoBaHWe TNOCTPOCHHOW MOJENU €
NOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN PEAIbHOM CUTyaldH C MOMOUIBIO
YpaBHEHU W HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELIEHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3lIMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3aganus (yHKIUU. B3aumHO o00paTHbIe (QYHKIHH.
Komnozunus ¢ynkuuit. 'padux  yHkimu. DnemeHTapHble npeoOpa3oBaHUs
rpaduKoB QYyHKITUH.

ObnacTh ompeneiaeHus U MHOXECTBO 3HaueHU Qynkumu. Hymm Qyskumu.
[TpoMexyTku 3HaKOMOCTOSTHCTBA. YETHBIE M Heu€THBIe (yHKIUH. [lepuoanueckue
¢bynkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHHUMYMBI
¢bynkuuu. Hanbosnbliiee 1 HauMeHblee 3Ha4yeHus: QyHKIIMU Ha IPOMEXKYTKE.

Jluneiinas, KBaJpaTuyHash W ApOOHO-TMHEHHAs (QYHKIMU. DJIeMEHTapHOe
UCCJIEIOBAaHHUE U IOCTPOCHUE UX IpaUKoB.

CrenenHast pyHKIMS C HATypaJbHBIM U IEJIBIM MOKa3zarenaeM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTENEeHH Kak (PYHKIUM OOpaTHOMU
CTEIEHU C HATYpAJIbHBIM ITOKA3aTEJIEM.

[TokazatenbHass u Jjorapupmuyeckas (yHKIHMH, UX CBOWCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB QYHKIUN A peLICHUS] YpaBHEHHIA.

TpuroHomeTpuyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GyHKUMNA YUCIOBOIO apryMEHTA.

QOYHKIMOHAIIBHBIE 3aBUCHMOCTH B PEANBHBIX IPOLECCAX U SBICHUSAX.
['paduku peaibHbIX 3aBUCUMOCTEH.

Havana mareMaTH4eCKOr0 aHAJIN3A

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIEAOBATENLHOCTENH. MeTon
MaTeMaTH4ECKON WUHIYKLIHH. MoHOTOHHBIE U OTPaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHUKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckast 1 reOMeTprUecKas rnporpeccud. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
nporpeccu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmyia CII0KHBIX
npoueHTOB. Vcnosib30BaHWE TMPOTPECcCHH ISl  PELICHUS pEeabHbIX —3a7ad
IPUKJIAJHOIO XapakKTepa.



HemnpepriBHble (yHKIIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkiuii. CBolicTBa (QYHKIMI HENpPEpbHIBHBIX Ha OTpe3ke. Meroa
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HENPEPBIBHBIX
GbyHKUMN U1 pelieHus 3a1ay.

[lepBas u BrOpasi mpousBoaHbIe PyHKIMU. OnpeaesieHue, reoOMeTpUIECKU 1
buznyeCKuil CMBICIT MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOM K rpapuKy QyHKIHH.

[TpousBogubie  anmeMeHTapHbix  ¢GyHkuui.  [IpousBomnas  cymMMbl,
MPOU3BEIEHUS, YACTHOT'O U KOMITO3UIIMHU (PYHKITUH.

MHokecTBa M JI0rHKA

MHOXk€eCTBO, Omepalnuyd HaJl MHOXKECTBAMM M HX CBOWCTBA. JlnarpaMmbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXKECTBEHHOTO amnmapara st
ONMCAaHUSl PEaJbHBIX NPOLECCOB M SBJICHUM, MPU pEUIEHUH 3adad U3 APYTrHx
y4€OHBIX NMPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHMSI.

11 KJTACC

Yucaa v BIYMCICHUSA

HarypanbHbie u nensle yucna. [IpumeHeHne NpU3HAKOB JEIMMOCTH LIENBIX
yuces, HauOosbmmii obmuit nenurens (mainee — HOJl) m HamMeHsbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkinaa uist pemeHus
3aJ1ay B LEJbIX YHACTAX.

KommiekcHple umcna. AnreOpanyeckas W TpPUTOHOMETpHUEcKas (OpPMBI
3alUCH KOMIUIEKCHOTO 4YHcia. Apu(METHYECKHE OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn 3 KOMIUIEKCHOTO uucna. [Ipumenenue
KOMIUIEKCHBIX YHCEJ I PeIIeHUs (PU3MUECKUX U TE€OMETPHUUECKHX 3a/au.

YpaBHeHHs U HEPaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHM M HEPABEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEHl  TPUTOHOMETPUYECKUX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PenieHne TpuroHoOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS TOKA3aTeNIbHBIX U  JIOTapU(PMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PELICHUS] CUCTEM M COBOKYMHOCTEW palHOHAIbHBIX,
UPPALMOHATIbHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUUYECKIX YPAaBHEHUH.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeneHne  ypaBHEHHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTHYeCKUX 3aJad M 3a/ad U3 pazIU4HbIX Oo0JacTell HayKu MU peajbHOU
YKU3HH, HHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk kommozunuu GyHKIUNA. ['eoMerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMHN, UX CBOWCTBA U TPadUKH.

['padrueckne meronmpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Wcnonb3zoBanue rpagukoB (QYHKIUN JUIsI HMCCIEIOBAaHUSA TPOIECCOB U
3aBHCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUU 3aa4 W3 APYTUX y4eOHbIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hauvaja MmaTeMaTH4eCcKOro aHajimn3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCThH U
KCTpeMyMbl.  HaxokaeHue  HamOOJBIIETr0O W HAUMEHBIIETO0  3HAYCHUMN
HENpPEepHIBHON (QYHKIIMH Ha OTPE3KeE.

[IpumMeHeHne NPOU3BOMHOM U HAXOXKACHUS HAWIIy4dllIEero pEIICHHs B
NPUKIAIHBIX 3a/Jadax, ISl ONpPEAEJEHUsT CKOPOCTH M YCKOPEHUs Mpolecca,
3a7aHHOTO (POPMYIIOM HIIH TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. I'eomeTprueckum CMBICII VHTErpala. Brruucienue
onpeaenéHHoro uurerpaia no popmyne Herorona-Jleronuna.

[IpumeHeHnue wHTErpana A HAXOXKIEHUsS IUIOWAAeH MIOCKUX (uUryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemennid muddepeHINaNbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C MOMOIIBIO  AuddepeHInaIbHbIX
YPaBHCHUU.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUI

JIMYHOCTHBIE PE3YJBbBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTH TPAKJAHCKOM MO3UIIMU 00YYArOIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOrO  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIICHU,
NpoIeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aMMOJICHCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSIMHY 1 Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIAHCKOM HIEHTHUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMAaTHKH, HEHHOCTHOE OTHOIIECHHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BAaHUE DJTHUX JOCTIKEHUH B JAPYTrUX HayKax, TEXHOJOTHusX, cepax
DKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAEHUS, CBA3aHHOIO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTMKEHUHM HAyKM M JEATEIbHOCTbIO YYEHOr0, OCO3HaHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO OYyAYIIEro;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ad, PEIICHU, PacCy ACHUN, BOCIPUUMYNBOCTD
K MaTeMaTHYE€CKUM acleKTaM pa3jIMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHUS TMPUMEHATH MaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHPOBAHHBIA PEXKUM 3aHATUNA U
OTZIbIXa, peryisipHas (pu3nyeckas aKkTUBHOCTH), (PU3MUYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IIEHHOCTH TPYAOIIO0Us, HHTEpec K
paznuuHbiM  chepam  Mpo(ecCHOHANBHON  JNEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peav30BbIBATH COOCTBEHHBIE KU3HEHHbIC IUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHIO W
caM0OOpa30BaHUIO Ha TMPOTHKCHUM BCEHW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3KOJIOrH4eCKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TTOHUMAaHUE BJIUSHUS
COLHAIBHO-O)KOHOMUYECKUX TPOILIECCOB HA COCTOSIHUE MPHUPOJHOU U COLUAIIBHOUN
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa IKOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
Ha TIPUMCHEHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHusl 3amad B o0JacTu
OKpYXalUIEeH Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOMKHBIX
TOCJIEACTBUN IJISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OOIIECCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEYeCKOW IesATEeNbHOCTU, JTarnoB €&
pPa3BUTUS M 3HAYUMOCTH ISl DPA3BUTHSL LIMBUJIM3AI[MU, OBJIAJECHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
FOTOBHOCTh OCYIIECTBIIATH MNPOEKTHYK) W HCCIEIOBATEIBCKYIO JESITEIbHOCTh
WHJIUBUIYAJIBHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1efiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBISIT M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKHM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATUH, OTHOLIEHUM MEX1y HNOHATUIMH, (QOpPMYIUPOBATH
OIpezesICHUs MOHATUM, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHH MPOBOUMOTO aHAJIH3a;

BOCIpUHUMATh,  (GOpPMYyIUPOBaTb U  NPEoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTPUIIATENIbHbIC, €IUHIUYHbIEC, YACTHBIE U 00IIKE, YCIOBHBIE,

BBISBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOACHUAX W YTBEPKACHUAX, NpeuiaraTb KpUTEpUU Ui
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUECHHM, YMO3AKJIFOUEHHI 110 aHAJIOTUH;

IIPOBOJIUTE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE W OT MPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELICHMs, BbIOMpaTh  Haumbojee MOAXOMAUMH ¢ Yy4ETOM
CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPUEB).



Ba3oBble nccienoBare/bCKkue 1eiicTBUA:

UCIIOJIb30BaTh BOIPOCHI KakK MCCIEAOBATEIbCKUNA HWHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpolseMmy,
yCTaHAaBJIMBATh MCKOMOE U JaHHO€, (OPMHPOBATH TUIIOTE3Y, aPTyYMEHTHUPOBAThH
CBOIO MO3UIINI0, MHEHHE;

IPOBOANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIY 00BEKTaMH, SIBICHUSMH, [TPOLIECCAMU;

CaMOCTOATENBHO (HOpMyIUpPOBaTh OOOOLICHUS W BBIBOJABI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONMIOACHMSA, HUCCIEAOBaHHS, OICHHUBATh  JOCTOBEPHOCTD
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoOLlecCa, a TaKkKe BBIABUTATH
NPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJIATH Je(UIUTH MHPOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX NJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMaTH3UpPOBaTh M HHTEPIPETUPOBATh HHPOPMALUIO PA3IUYHBIX BHUJOB H
¢dbopm npencraBieHus;

CTPYKTYpUpPOBaTh WMH(GOPMALIMIO, MPEACTaBIATh €€ B pa3lIu4HbIX (PopMmax,
WLTIOCTPUPOBATH TpapuvecK;

OLIEHUBATh Ha/IEKHOCTD uHpOpMaLIUn o CaMOCTOSITEJIEHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIEe J1eHCTBUS

OoOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
1easIMu  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy pEUICHUS 3aJayd,
KOMMEHTHUPOBATH MOJYYEHHBIN pe3ybTarT;

B X0Jie OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIa€MOW TEMBHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HAIleJICHHbIE Ha ITOMCK
pElIEHUs, COIMOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IMO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIHpOBaTh Pa3HOIIIACHS, CBOM BO3PAKECHUS;

MIPEJCTABIIATh PE3YIbTAThl PEIISHUs 3a/auM, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4E€TOM 3ajad
MPE3EHTAIMU U 0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHHBeEpCcaJbHbIE Y4eOHbIE NeiCTBUSA



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a4d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUI ¢ y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATEIbHONW  pediekcur KaKk  OCO3HAHUS
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX TIPOIIECCOB, UX PE3YJIBTATOB, BIIAJICTh
crocobaM# CaMOTIPOBEPKH, CaMOKOHTPOJIS Tpolecca W pe3yiabTaTa peIIeHUs
MaTeMaTHYeCKOH 3a1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JIAHHBIX,
HAWJICHHBIX OIMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3ybTaTa IETU U YCIOBUAM, OOBSCHATH TPHUUHBI
JOCTHKCHUSI WJIM HEJOCTHKCHHSI Pe3yIbTaTOB JESATEIBHOCTH, HAXOUTh OIINOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHMUMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHAMATH IEeIb COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTraHU3aIllMI0 COBMECTHOW pabOTHI, pacHpenesiTh
BUJIBI pabOT, JIOrOBApUBATHCS, OOCYXIaTh TMPOIECC U PE3yIbTaT pabOoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0O0CykAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHIIOTHATH CBOIO YacTh pabOThl U
KOOpPIMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YJICHAMH KOMAaHIbI, OIICHUBAThH
KauyeCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuennss B 10 KkjacceoOydaromuiicss MOJYYUT CIIEIYIOIINE
IpPEeAMETHBIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYeCKOTO aHaTTN3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBATh MOHATUSIMU: PALMOHAIBHOE YHUCIIO, OeCKOHeyHas
nepuoguyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YHUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIA;

OPUMEHSATh NpoOM ¥ TPOIEHTH I PEIICHHWS MNPUKIAIHBIX 3a7ad u3
Pa3IMYHBIX OTPACIIEN 3HAHUU U PEATTbHOU KU3HU;

NPUMEHSTh NPUOIMKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, MPUKUIKY U
OLIEHKY pPe€3YJIbTaTa BIYUCICHU;



CBOOOAHO OMEpPUPOBATh TMOHITHEM: CTEMEHb C IEJbIM IOKa3aTeleM,
UCIOJIB30BaTh MOAXOAAIYI0 (POPMY 3alUCH IEHCTBUTENIBHBIX YNCEN JJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpPaJIbHOU
CTEIICHU;

CBOOOHO OTEPUPOBATH MOHATHUEM: CTETICHb C PAIIMOHAIBHBIM MIOKA3aTEIIEM;

CBOOOZHO OINEpPUPOBATh MOHATUSAMU: JorapudmM dHCla, IECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOZHO ONEPUPOBATh MOHITUSIMM: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOI'O apIyMEHTa;

ONEPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO ONEPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUS pPAalMOHAIBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUIsl PELICHUs
HEPABEHCTB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ IedbMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYIEHa, MPUMEHSThH
JI€JICHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl peLeHus 3a/1a4;

CBOOOAHO OIEpUpOBaTh MNOHATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUII,
MaTpuLa, ONPENCIUTENb MATpULbl 2 X 2 U €ro IeOMETPUYECKUHA CMBICII,
WCIIOJIb30BaTh CBOMCTBA OMNpENEHUTENS 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
IIPUMEHSTh ONPEACIMTENN U PELICHHUs CUCTEMbl JIMHEWHBIX YPAaBHEHHWH,
MOJICJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJEIM C IIOMOIUBK) MAaTpUIl U ONPEACIUTEIICH,
WHTEPIIPETUPOBATH ITOJIyYEHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOPHSAMH MJIsi HpeoOpa3zoBaHUs
BBIPAKEHN;

BBINOJIHATH NPe0oOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKALMX CTEIIEHU C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBA JorapudMoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKCHUH;

CBOOOZHO ONEPUPOBATh NOHATUAMM: HpPpaALMOHAJIbHBIC, MOKA3aTEIbHbIE U
Jgorapu(pMUUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHUS C TIOMOIbIO PaBHOCUIIBHBIX
IIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKHUEe (HOPMYIIBI sl TPeoOpa30OBaHUS
TPUTOHOMETPUUYECKUX BBIPAKCHUN;

CBOOOZHO OINEpPUPOBATH TIOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OpUMEHATh HeoOXoauMble  (QOPMYNBI Ui pEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHIA;

MOJICJIMPOBATh pEallbHble CHUTyalldd Ha S3bIKE aureOpbl, COCTABIATH
BBIPQXCHHS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJadyM, HCCIEA0BAThH
MIOCTPOEHHBIE MOJIETIH C MCIIOIb30BaHUEM allapaTa ajareopsl.

DyHKUUM U TPaPuKu:

CBOOOJHO OMEPHUPOBATH MOHATUIMU: (PYHKIIMS, CIOCOOBI 3ajaHus (QYHKIIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (DyHKUMNA, TpapuK QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE TPe0Opa3oBaHus rpadUKoB PyHKINH;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: OOJIACTH OMPEICNICHUS U MHOXKECTBO
3Ha4eHU! PYHKIUU, HYJIU QYHKIIMU, TPOMEXKYTKU 3HAKOTIOCTOSIHCTBA,

CBOOOAHO OMNEpUPOBATH TMOHATUSMU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanueckre QyHKINU, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (DyHKIMH, HaumOOJbIlee M HaMMEHbIlee 3HaueHue (yHKIMU Ha
POMEKYTKE;

CBOOOJIHO OTMEPUPOBATH MOHATUSMU: CTETIEHHAs! (PYHKLUS C HATypaJbHBIM U
LENBIM [OKa3zareiaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM W LEJIbIM
nokasaresnemM, rpa@uk KOpHS h-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU C
HATypaJbHBIM ITOKa3aTelIeM;

ONepHpOBATh TMOHATUSAMH: JIMHEHHas, KBaJpaTUYHAs M JPOOHO-TMHEHHas
(yHKLINH, BBITIOJHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPA(UKOB;

CBOOOZHO OIEpUpPOBaTh MOHATHUSAMU: TMOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBa M TpaduKH, HCMOJIb30BaTh MX IpaduKu AN pelieHus
YPaBHECHUM;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKas OKPY>KHOCTb,
oTpeziesIeHue TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (YyHKUMH JUIs  HCCIEAOBAHUA TPOIECCOB H
3aBHCUMOCTEH NpH peUIeHUH 3a7a4 U3 JPYTHX Y4eOHBIX MPEAMETOB M peajbHOU
’KHU3HH, BBIpaXXaTh (GOpMyIaMH 3aBUCUMOCTH MEKAY BEIIMYMHAMU;

Hauana MaTeMaTH4eCKOr0 aHAIN3Aa:

CBOOOJHO OMNEpPUPOBaATh MOHATHIMH: apUPMETHUEcCKas U TeOMETpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi TeOMEeTpUYecKasi Mporpeccusi, TMHEUHbIN U
AKCIIOHEHIMATIBHBIN poCT, (opMysa CIOKHBIX MPOLUEHTOB, UMETh MPEICTABICHHE
0 KOHCTAaHTe;

UCTIOJIb30BAaTh MPOTPECCUU ISl PEUICHUs pPeajbHBIX 3a/1ad IMPHUKIATHOTO
XapakTepa;



CBOOOZHO OMEPUPOBATH MOHITHSIMHU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
NIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE W OIPAaHUYEHHBIE IOCIIEOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OMEpUPOBATh TMOHSTUSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKIIMHA, aCUMIOTOTHI rpaduka QyHKIHH;

CBOOOZHO OMEpUPOBaTh MOHATHEM: (DYHKLHSA, HENpPEphIBHAS Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX QYHKIUN SISl peLISHUs 3a]1ay;

CBOOOJTHO OMEpUpOBaTh TMOHITUSIMHU: TIepBasg U BTOpas IPOU3BOAHbBIC
byHKIUMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYKCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOIO M KOMIIO3ULUU
IByX (DYHKIUH, 3HATH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BAaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MPOU3BOJHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOJAHO  OMEpPUPOBAaTH TMOHATHUSAMU: MHOXKECTBO, OMNEpALUUd  HaA
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar Jjisl OMUCAaHUs PEaIbHbIX
IPOLIECCOB U SBJICHUM, TIPU PEIICHUH 33]1a4 U3 APYTHX YYeOHBIX MPEIMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTa, JOKA3aTeIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U HEPABEHCTBA.

K koniy o0ywyenuss B11 kJacceoOy4aromuics TMOMYYUT CIEIYIOLIUE
IpEeAMETHBIE PE3yJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOrO aHAIA3ay:

Yucia ¥ BbIYMCICHUSA:

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHOKECTBA HATypaJbHBbIX W LEJIBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTH
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4MCelN A peleHus 3aa4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJI0, 3alUChIBATh
HaTypaJIbHBIE YHCIIA B PA3JIUYHBIX MO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YHCia B airedpandyeckoil u
TPUTOHOMETPUUECKON (hopMe, BBIMIOJIHATH apu(PMETUUECKUE ONEpalldi ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpPUPOBATh MOHIATUAMH: HpPpAlMOHATbHBIC, MOKa3aTeIbHbIC U
jgorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUThb UX PELICHUS C  IOMOIIBIO
PaBHOCHUJIbHBIX IEPEXOJIOB;

OCYHIECTBISITh OTOOpP KOpPHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoawmbie  (OPMYNBI I PENICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKNX YpaBHECHUI 1 HEPABCHCTB;

pelarb palOHAIIbHBIE, UppALMOHAJIbHBIE, MIOKa3aTEJIbHBIE,
jJorapupMUYecKre U  TPUTOHOMETPUUECKHME YpaBHEHHMS M  HEpPABEHCTBA,
COZAEpIKAIINE MOIYJIU U TapaMeTpBI;

MPUMEHSTH TpaduuecKre METObI IS PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peajbHblE CUTyallMd Ha SA3bIKE alredpbl, COCTaBJIATh
BBIPDAKECHUS, YPABHEHHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara ajireOpsl,
VHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

DyHKUUM U TPaPuKu:

CTPOUTh Tpadukyd KOMIO3ULMK (GYHKUUA C TMOMOMIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS 1 CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHH M  HEPaBEHCTB Ha
KOOPJIMHATHOM IIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSMU: TpadUKUd TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh (GYHKIUUA JJIS MOJCIMPOBAHUS W HWCCIEAOBAHUS peabHBIX
IIPOLIECCOB.

Havasa MmaTeMaTH4eCKOr0 aHAIM3A:

UCIIOJIb30BATh MPOU3BOHYIO JIJISl KCClIeIOBaHUs (YHKIIMA HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJIUTh HANOOJbIIICE U HAUMEHBIIIEE 3HAYCHUS (PYHKITMU HEPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4IlIEero pPELICHUs B
NPUKIAIHBIX, B TOM YHUCJE COLMAIBbHO-JKOHOMHYECKHX, 3ajadax, i
OTpeNeJICHUs CKOPOCTH M YCKOpPEHHUsl IMpollecca, 3aJaHHOro (opmysol wiu
rpaduxom;



CBOOOZHO OMEpUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeIEHHBIN
UHTETpaJl, HaXOAWUTh NEepBOOOpa3HbIC AJIEMEHTAPHBIX (DYHKUUNA U BBIYUCIATH
uHTerpan no gopmyne Hototona-JleliOnuna;

HAXOJUTh IUIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEIl C TOMOIIBIO MHTETPaa;

UMETh MpPEJCTaBIEHNEe O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TNpUMepe
cocTaBiieHus AU pepeHnanbHbIX YpaBHEHUM;

peliath MpUKJIaJHbIE 3a7a4d, B TOM YHUCIE COLHUAIbHO-DKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumeHoBaHuepasaeioB U
TEMIPOrpaMMBbl

KoauuecTBo4acoB

Bcero KoHnTposbHbIepadoThI

IIpakTnyecknepadoThI

JJIeKTPOHHBbIE

(undposbie)
o0pa3oBaTebHbIepecypChl

MHO0XeCTBO IeHCTBUTEILHEIX
yrcell. MHOTO4JIeHE!.
PaunonansHbie ypaBHEHUS U
HEPaBEHCTBA.
CucTeMbUTMHENHBIXypaBHEHU N

24 1

Oynknuu u rpaduku. CteneHHas
(GYHKIUS C LIETBIM [TOKa3aTeaeM

12 1

Apudmerndeckuil KOpeHb n-0it
CTEICHHU.
HppanmonansHbleypaBHEHUS

15 1

[Toka3zarenbHasIPyHKIIHSL.
ITokasaTenbHbICypaBHEHHUS

10 1

JlorapudmuaeckasGyHKIus.
JlorapudmuueckueypaBHEHUS

18 1

TpuronoMeTpuyeCKUEBbIPAKEHUS
U ypaBHEHUS

22 1

IlocnenoBaTennLHOCTH U
MPOrpeccuu

10 1

HenpeprsiBHBIC ) yHKITHH.
[IpousBogHas

20 1

[ToBTOpenue, 0600mEeH e,
cUcTeMaTHU3alusI3HaHUH




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

136

10




11 KJIACC

Kosn4yecTBouacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHuepasaeioB U
n/m | TeMNpOrpamMMbi Bcero Konrpoabuesiepaéornl  IpakTuuecknepadorsl (unpossie)
o0pa3oBaTebHbIepecypChl
| Uccnenosanue (byHKqu“I C ” |
MTOMOIIBIO TPOU3BOTHON
2 [TepBooOpasHas 1 UHTETpal 12 1
I'paduiku TpUTOHOMETPUUECKUX
3 ¢dbyakumii. TpuroHoMeTpuvecKre 14 1
HEpaBEHCTBA
HppanuonanbHeie,
4 MTOKa3aTeIbHBIE U 24 1
JorapudmuuecKre HepaBeHCTBa
KommekcHpieuncna 10 1
HarypanbHbie u nienbieunciia 10 1
Cucrembl palliOHAIIbHBIX,
. UppalMOHATBHBIX 12 |
MOKa3aTeIbHBIX U
Jorapu(pMUYECKUX ypaBHEHUN
8 3ajauu ¢ mapameTpamMmu 16 1
9 [ToBTOpEHME, o6o6merle, 16 )
CUCTeMaTU3aIsI3HAHU T
OBILIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne KonunuecTBouacos
Harau3y J1eKTPOHHBbIeNU(PPOBBICOOPA30BA
n Temaypoxa Be Konrtpoabnbie IIpakTuyecku
YyeHHu s TeJbHbIepecypchl
/ ero  padoThbI epadoThbI
n
1 MHO)eCTBO, OIepay Hal 1 0 0 1
MHOECTBAMHU U UX CBOMCTBA
2 JuarpammbiDiinepa-Benna 1 0 0
IIpuMeHeHne TEOPETUKO-
3 MHO>KECTBEHHOT0 armapara Jist 1 0 0
pelieHns 3a1a4
Panmonanbabie yucia.
4 OOBIKHOBEHHBIC U ICCATUYHBIC 1 0 0
IpoOH, IPOIIEHTHI, OECKOHEYHBIS
MEePHOINYECKHE TPOoOH
PammonanbHbie yucia.
5 OOBIKHOBEHHBIC U ICCATUYHBIC 1 0 0
IpoOH, IPOIIEHTHI, OECKOHEYHBIS
MEPHOINYECKHE IPOoOH
6 [Ipumenenue npobeli U IPOIIEHTOB | 0 0
JUIS pellieHus] MPUKIIaJHBIX 3a7a4
. [Tpumenenue apoOeil 1 NPOLIEHTOB | 0 0
JUIS pellieHus] MPUKIIaJHBIX 3a7a4
g Apudmernueckre onepaum ¢ ] 0 0
JNENUCTBUTENbHBIMU YU CIIAMU




JlelicTBUTEIbHBIC YHCIIA.
Pammonanbueie u
MPPALMOHAIIBHBIE YHCIIA

10

Monayib IEMCTBUTENBHOTO YUCTIA U
€ro CBOMCTBA

11

[TpuOnmxEHHBIE BRIYUCIICHUS,
MpaBUjIa OKPYIJIEHUS, IPUKUIKA U
OLICHKA PE3yJIbTaTa BHIYUCICHUHN

12

OcCHOBHBIE METOBI PELICHUS
LEJBIX U JPOOHO-PALMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

13

OCHOBHBIE MCTOJbI pCHICHUSA
LEJBIX U JPOOHO-PALMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

14

OCHOBHBIE METO/IbI pELICHUS
HENBIX U JPOOHO-PAlMOHATEHBIX
YpPaBHEHUI U HEPABEHCTB

15

MHorouiaeHsl OT OJTHOU
nepeMeHHou. Jlenenue
MHOT'OYJIECHA Ha MHOI'OYJICH C
octaTtkoM. Teopemabesy

16

MHOTOYJIEHBI C IIETBIMH
koapurmentamu. Teopema Buera

17

PemennecucreMimHeHbIX ypaBHE
1305078

18

PemennecucreMnmHeiHbIX ypaBHE
HUH

19

Marpuiia cucTeMbl TUHEMHBIX




ypaBHeHUH. Onpenenurens
MAaTpHUIIbI 2X2, ero
F€OMETPUUYECKUIN CMBICIT U
CBOICTBA; BRIYMCIICHHE €T0
3HAYEHUs

20

Ornpenenurens MaTPUIBI 2X2, €T0
F€OMETPUYECKUIN CMBICIT U
CBOICTBA; BRIYMCIICHHE €T0
3HAYCHUS

21

HpI/IMeHeHI/Ie OMPCACIINUTECIIA AJIA
peuICHUs CUCTCMbI JIMHENHBIX
YpaBHEHUI

22

Pemrenne npukiiagHeIx 3a1a4 ¢
IIOMOILBIO CUCTEMBI JINHEWHBIX
YpaBHEHUU

23

Pemrenne npukiiagHeIx 3a1a4 ¢
ITOMOILBIO CUCTEMBI INHEWHBIX
YpaBHEHUU

24

Kontponbnas pabora:
"PanmoHanbHble ypaBHEHUS U
HEpaBEHCTBA.
CucreMbplUIMHENHBIXypaBHEHU"

25

DyHKIUS, CTIOCOOBI 3a/TaHUS
¢dbyakuun. B3anmao oOpaTHbIe
dbyakuun. Komnozurusdyskmmit

26

I'padux pyHkumu. DeMeHTapHbIe
npeoOpa3oBaHus TpapUKOB

byHKIHI




27

OO6nactp ornpeeneHus u
MHO’KECTBO 3HAUCHUN (QyHKLIUU.
Hymu ¢ynkuu. [TpomexyTku
3HAK MOCTOSIHCTBA

28

UYérHble 1 HeYETHBIE (PYHKITHH.
[lepuonnueckue GyHKINU.
[TpoMexyTKUMOHOTOHHOCTU(YHKII
uu

29

MaxkcuMyMbl 1 MUHUMYMBI
¢bynkunu. Hanbonbee u
HaMMEHblIIee 3HaYeHNnEe (PYHKIUU
Ha IIPOMEXYTKE

30

JIuneliHas, KBagpaTU4Has U
ApoOHO-TMHEHHAas pyHKIHH

31

DJIEeMEHTapHOE UCCIEIOBAHUE U
MMOCTPOEHUE TPAPUKOB ITUX

byHKIHI

32

DJIEeMEHTapHOE UCCIEIOBAHUE U
MMOCTPOEHUE TPAPUKOB ITUX

byHKIHI

33

CTGHGHL C LICJBIM IIOKA3aTCJIEM.
bunomMm Herorona

34

CreneHsn ¢ LEJIBIM ITI0Ka3aTeIEM.
bunomMm HeroTona

35

Crenennast GyHKIHS C
HATYPaJbHBIM U IEITBIM
nokasarenem. E€cBolicTBa u

rpaduk




36

KonTponpnas padora: "Crenennas
P p
¢dbynkuus. E€ cBotictBa u rpaduk"

37

Apudmernieckuil KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

38

Apudmerndeckuii KOpeHb
HaTypaJbHOW CTENEHU U €T0
CBONCTBA

39

[TpeoOpazoBanms YUCITOBBIX
BBIPAKEHUH, COJIEPIKAIIUX CTETICHN
Y KOpHH

40

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPKCHUH, COJICPIKAIINX CTCIICHH
U KOPHHU

41

[TpeoOpa3oBaHUs YUCIOBBIX
BBIPQKEHUH, COJIEpIKAIIUX CTETICHN
U KOPHH

42

UppanuonanbHbie ypaBHEHUS.
OCHOBHBIE MCTOJbI pCHICHUSA
UPPALMOHAIIBHBIX YPAaBHEHUU

43

UppanuonanbHbie ypaBHEHUS.
OcCHOBHBIE METOBI PELICHUS
MppaLMOHANILHBIX YpaBHEHUN

44

UppanuonanbHbie ypaBHEHUS.
OCHOBHBIE METOBI PELICHUS
MppaLMOHANILHBIX YpaBHEHUN

45

PaBHOCHIBLHEIE Nnepexoanul B
pCeIICHUN UPPAlIUOHAIBHBIX




YpaBHEHUU

46

PaBHOCHIIBHBIE TEPEXOIBI B
pCeIICHUN UPPAlIUOHAIBHBIX
YpaBHEHUU

47

PaBHOCHIIbHBIE TIEpEXOIbI B
pELIeHNH UPPAUOHATIBHBIX
YpaBHEHUI

48

PaBHOCHIIBHBIE TIEpEXOIbI B
pELIeHNH UPPAUOHATIBHBIX
YpaBHEHUI

49

CoiicTBa u rpaduk KOpHS N-0if
CTETIeHH KaK (YHKIUU 0OpaTHOM
CTEINEHHU C HAaTypaJIbHBIM
MOKa3aTeseM

50

CoiicTBa u rpaduk KOpHS N-0if
CTETeHH KaK (YHKIUU 0OpaTHOM
CTETIEHH C HaTypaJbHBIM
MOKa3aTeseM

51

Konrtponsnas pabdora: "CpoiicTBa u
rpaduK KOpHS N-Oi CTETICHH.
WppanmonanbHbleypaBHEHUS "

52

CreneHb ¢ paliMOHAIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

53

CreneHb ¢ paliMOHAIbLHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

54

Crenenb ¢ palliOHATbHBIM
OoKa3aTelieM U €€ CBOMCTBa

55

[TokazaTenpHas GyHKIHS, €€




CBOMCTBa U TpaduK

Hcnons3oBanue rpaduka GyHKIIUN

36 JUIsl peLIEHUs] YpaBHEHUN

57 Hcnons3oBanue rpaduka GyHKIUN
JUISl pEIIEHUs YpaBHEHU N
IlokasaTenbHbIE YpaBHEHUS.

58 OCHOBHBIE METOABI PELLIEHUS
[0Ka3aTeJIbHbIX YPaBHEHUN
IlokasaTenbHbIE YPAaBHEHUS.

59 OCHOBHBIE METOABI PELLIEHUS
[IOKA3aTeJIbHBIX YPAaBHEHUHN
[TokazaTenbHbIE ypaBHEHUS.

60 OCHOBHBIE METO/BI PELICHUS
[IOKA3aTeJIbHBIX YPAaBHEHUHN
Kontponbnas pabora:

61 "[MokazaTenpHas QyHKIIHS.
[TokazarenbHble ypaBHEHHS"

6 Jlorapudmuncna.
CoiicTBanorapudpma

63 Jlorapudmuncna.
CoiicTBanorapugpma

64 Jlorapudmuncna.
CaoiictBasiorapudma

65 Jecaruunsie u
HaTypaJbHbIEIOTapu()MbI

66 Hecsatuunbie u
HaTypaJbHbIEIOTapU()MbI

67 [IpeobpazoBaHNEBBIPAKECHH,




COJIePIKAMXJIOTapH(PMBbI

68

[IpeobpazoBaHUEBBIPAKECHH,
COZIePIKATMXIIOTapH(PMBI

69

[IpeoOpazoBaHNEBBIPAKECHH,
coJiep KaIuxaorapudmpl

70

Jlorapudpmuueckas pyHKuus, e€
CBOMCTBa U TpaduK

71

Jlorapudmuaeckas pyHKms, e€
CBOMCTBa U TpaduK

72

Hcnons3zoBanue rpaduka GyHKIIUN
JUISl pEIIEHUs YpaBHEHU N

73

Hcnonb3oBanue rpaduka GpyHKIuu
JUIsl peLIEHUs] YpaBHEHUN

74

Jlorapudmudeckue ypaBHEHUSI.
OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX ypaBHEHUN

75

Jlorapudmuuecknue ypaBHEHUS.
OCHOBHBIE METOBI PELIECHUS
Jorapu(pMUYECKUX ypaBHEHUN

76

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IBI PEIICHHS
Jorapu()MUYECKUX ypaBHEHHUI

77

PaBHOCHIIbHBIE TTEPEXOIBI B
peleHnH JorapupMHUUECKUX
YpaBHEHUU

78

PaBHOCHIIBHBIE TIEpEXO/IBI B
peleHnH JorapupMHUUECKUX
YpaBHEHUU




79

Konrponsnas pabora:
"Jlorapudmuueckas ¢yHKITHS.
Jlorapudmudeckue ypaBHeHUs"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO apryMeHTa

81

Cunyc, KOCUHYC, TAHT€HC 1
KOTaHT€HC YHCIIOBOTO apryMeHTa

82

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHCIOBOI0 apryMeHTa

83

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa

84

Tpuronomerpuyeckas
OKPY’KHOCTb, OIIpe/ieJIeHHE
TPUTOHOMETPHUECKUX (DYHKIUN
YHUCJIOBOI'O apryMEHTa

85

Tpuronomerpuyeckas
OKPY’KHOCTb, OIpe/ieJIeHHE
TPUTOHOMETPUUECKUX (HDYHKIUI
YHUCJIOBOI'O apryMEHTa

86

OcHoBHbBIETpUTOHOMETpUYECKUEDO
PMYJIBI

87

OcHoBHBIETpUTOHOMETpUYECKHEDO
PMYJIBI

88

OcHoBHbIETpUTOHOMETpUYECKUEDO
PMYTIBI

89

OcHoBHbIETpUTOHOMETpUYECKUEDO
PMYJIBI

90

[TpeoOpa3oBaHUETPUTOHOMETPUYIEC




KUXBBIpaXCHUHI

91

ITpeoOpa3oBaHUETPUTOHOMETPUYEC
KUXBBIpaXCHUHI

92

[Ipeobpa3oBaHUETPUTOHOMETPHUYEC
KUXBBIpOXKEHU U

93

[TpeoOpa3oBaHUETPUTOHOMETPUYIEC
KUXBBIpaXCHUHI

94

PemenuerpuronomeTpuyeckuxypa
BHEHUH

95

PemennerpuronoMeTpuyecKuxypa
BHEHUU

96

Pemennerpuronomerpuyeckuxypa
BHEHUH

97

PemenuerpuronomeTpuyeckuxypa
BHEHUH

98

PemennerpuronoMeTpuyecKuxypa
BHEHUU

99

Pemennerpuronomerpuyeckuxypa
BHEHUH

PemennerpuronoMeTpuyecKuxypa
BHEHUU

Kontponbnas pabora:
"TpuronomerpuyecKue
BBIPXKEHUS U
TPUTOHOMETPUUYECKHE ypaBHEHUS"

ITocneqoBaTeNBEHOCTH, CIIOCOOBI
3a7aHus I10CJIEI0BATEILHOCTEN.
Metoa MaTeMaTHUECKOH




WHIYKLUAU

MOHOTOHHBIE ¥ OTPaHUYEHHBIE
ocJie10BarenbHoCTU. McTopus
aHanmn3a 0ECKOHEYHO MaJIbIX

ApudmerraecKkasporpeccus

I'eomeTpuueckasnporpeccus

beckoneuHOyOBIBaIOIIAsTEOMETPH
YeCKasIpPOrPecCHs

CyMMa GeckoHEeUHO yOBIBaromen
TeOMETPHYECKON IPOTPECCUU

JInHENHBIA U DKCIOHEHIINAJILHBINA
poct. Uucino e. Dopmyiia C0KHbIX
MPOLEHTOB

JInHENHBIA U DKCIOHEHIINAILHBINA
poct. Uucino e. Dopmyiia C0KHBIX
MPOLIEHTOB

Hcnonp3oBanue mporpeccuu st
pElIeHUs peaibHbIX 337124
MIPUKJIATHOTO XapaKTepa

Kontponbnas pabora:
"TTocnenoBaTeILHOCTU U
nporpeccun”

11

HenpepbiBHBIE QYHKIUU U UX
CBOICTBa

11

Touka pa3pbiBa. ACUMITOTHI
rpaduKoB PyHKIHIA




11 CBoiicTBa (yHKINH HETPEPBIBHBIX

4 Ha OTpE3Ke

11 CBoiicTBa (yHKINN HETIPEPBIBHBIX

5 Ha OTpE3Ke

11 MeTto MHTEPBAIOB JJIsI PEIICHUS

6 HEpPaBEHCTB

11 Metox HHTEPBAIOB JJISI PELICHUS

7 HEpPaBEHCTB

11 Metox HHTEPBAIOB JJISI PELICHUS

8 HEPABEHCTB

1 [IpumeneHne cBOMCTB

9 HENpPEePBHIBHBIX QYHKIUH JUIs
peuieHus 3aaaqy

12 IIpuMeHeHnEe CBOWCTB

0 HENpPEePBHIBHBIX QYHKIUH JUIs
peuieHus 3aaaqy

12 IlepBas 1 BTOpas IpOU3BOAHBIC

1 GbyHKITIT

12 Onpenenenue,

) reOMETPUYECKUNCMBICIITPONU3BOIH
oi

12 Onpenenenue,

3 (bU3UIECKUHCMBICITIPOU3BOTHON

12 YpaBHEHHE KacaTeIbHOU K

4 rpaduKy ¢yHKIHH

12 YpaBHeHHE KacaTeTbHOU K

5 rpaduKy ¢yHKIHH

12 [Tpon3BogHBIEdTIEMEHTAPHBIX PYHK




117071

12 [Tpoun3BogHBIEIEMEHTAPHBIX PYHK 1 0

7 105074

12 [IpousBogHas CyMMBI,

2 MPOU3BEICHUS], YACTHOTO U 1 0
KOMITO3HUITMH () YHKIIUNA

12 IIpousBoHast CymMMBl,

9 MPOU3BEICHUS], YACTHOTO U 1 0
KOMITO3HUITH () YHKITUNA

13 IIpousBoHast CyMMBl,

0 IIPOU3BEAEHNUS, YACTHOTO U 1 0
KOMITO3UIIUH (PYHKIIHIA

13 KontponbHaspaboTa: | 1

1 "[IponzBoanas"

13 [ToBTOpeHme, 0600mEH e,

) cUCcTeEMaTH3alus 3HaHUH 1 0
"YpaBuenus"

13 [ToBTOpeHue, 06001IeHNE,

3 cHCTeMaTHu3alus 3HaHUM!: 1 0
"®yHkuun"

13

4 HToroBasikoHTpobHaspaboTa 1 1

13

5 HroroBaskoHTpoabHasspadboTa 1 1

13 [ToBTOpeHue, 06001IeHNE, 1 0

6 cUcTeMaTHU3alusI3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 136 12

I[TPOTPAMME




11 KJIACC

Ne KosmuecTBovyacos
Haranzy DJIeKTPOHHBbIeNU(POBHICOOPa3OBa
n  Temaypoka Be Konrtpoabnbie  IlpakTuueckue
YyeHu sl TeJbHbIepecypchl
/ ero  padoThbI padoThI
n
[IpumeHeHre nporu3BOIHON K
UCCIeIOBaHMIO (PYHKINI Ha 1 0 0
MOHOTOHHOCTB U IKCTPEMYMBbI
[IpumeHeHre nporu3BOIHOMN K
HCCIIeI0BaHMIO (DYHKIMI Ha 1 0 0
MOHOTOHHOCTb M 3KCTPEMYMBbI
IIpuMeHeHne Npou3BOIHON K
HCCJIeI0BaHMIO (DYHKIIMI Ha 1 0 0
MOHOTOHHOCTb M 3KCTPEMYMBbI
IIpuMeHeHne Npou3BOIHON K
UCCIeIOBaHNIO (PYHKIMI Ha 1 0 0
MOHOTOHHOCTB U 3KCTPEMYMBbI
IIpuMeHeHne Mponu3BOIHON K
UCCIeIOBaHNIO (PYHKIMI Ha 1 0 0
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpumeHeHre nporu3BOIHON K
HCCIIeI0BaHMI0 (DYHKIMI Ha 1 0 0
MOHOTOHHOCTB U 3KCTPEMYMBbI
Haxoxnenne HanOoOJIbIIIETO U
HaVMEHBIIIETO 3HAYEHUS 1 0 0
HEeMpepbhIBHON (PYHKITMHU Ha




OTpe3Ke

Haxoxnenne HanOoOIbIIETrO U
HAaMMEHBIIIETO 3HAYCHUS
HETPEpbIBHON (YHKIIMHU HA
OTpe3Ke

Haxoxnenne HanOoOIBIIETrO U
HaMMEHBIIIET0 3HAYEHHS
HETPEpbIBHON (YHKIIMHU HA
OTpe3Ke

10

Haxoxnenne HanOoOIBIIETrO U
HAaWMEHBIIIETO 3HAYCHUS
HEeNpepbhIBHON (PYHKITMHU Ha
OTpe3Ke

11

Haxoxnenne HanOoOIbIIErO U
HAaWMEHBIIIETO 3HAYCHUS
HEeNpephIBHON (PYHKITMHU Ha
OTpe3Ke

12

Haxoxnenne HanOoOIbIIETrO U
HAaWMEHBIIIETO 3HAYCHUS
HEeMpepbhIBHON (PYHKITMHU Ha
OTpe3Ke

13

[IpumeneHnne npou3BOIHON s
HaXO0XJAEHUS HAWTY4YIIEro
pellIeHHs B MPUKJIAIHBIX 3aa4ax

14

[Ipumenenne npou3BOIHON 1S
HaxXO0XJIEHUS HAWITYy4YlIEro
peLIeHKS B MPUKJIAIHBIX 3aa4ax

15

[IprMmeHeHre nporu3BOIHOMN AJIst




oTpesieNIeHUs] CKOPOCTH U
YCKOPEHUs TpoIiecca, 3a1aHHOTO
dbopmyIoii unu rpagukom

[IpumeneHnne npou3BOIHON s
ONpeAEeHUs CKOPOCTH U

16 YCKOPEHHUs Ipoliecca, 3a1aHHOTO
dbopmyroit unu rpagukom

17 Komno3uuusadyHKImii

18 Kommozurusd yakmmit

19  KomnosunusadyHKImii
['eomeTpuyeckue 0Opasb

20 ypaBHEHUI Ha KOOPJMHATHOMN
IJIOCKOCTH
I'eomerpuueckue 0O6pa3sl

21 ypaBHEHUI Ha KOOPJMHATHOMN
IJIOCKOCTH
KonTtponsHas pabora:

22 "UccnenoBanue GyHKIHIMA ¢
MOMOIIbIO TPOU3BOAHON"
[TepBooOpasnasi,

23 OCHOBHOECBOWCTBOIIEPBOOOPA3HBI
X
[TepBooOpa3Hble 371eMEHTAPHBIX

24 dbyakuuid. [TpaBuna HaxoXaeHUS
epBOOOPA3HBIX
[TepBooOpa3Hble 371eMEHTAPHBIX

25 dbyaknuid. [TpaBuna HaxoXaeHUS

NepBOOOPa3HBIX




26

Hurerpai.
['eomeTpuyecKUiCMBICTUHTETpAJIA

27

Beruucnenue onpenenéHHoOro
uHTerpaia no ¢popmysne Hetorona-
JleiiGHu1a

28

Brrauciienue onpenenéHHOro
uHTerpana mo ¢popmyne Herorona-
JleitOHuma

29

[IprumeneHnue uHTErpaia s
HaXO0XICHUS TIoHaIel TUIOCKUX

¢uryp

30

IIpuMeHenue uHTErpana s
HaXOXKIeHUI 00BEMOB
TEOMETPUUYECKUX TEI

31

[Tpumepsiperenuitnnddepennna
JIbHBIXYPaBHEHUN

32

[Tpumepsipemenuiiand pepenimna
JIbHBIXYPABHEHUI

33

MaremaTrueckoe MOJEIIUPOBAHKE
pEATBHBIX MPOIECCOB C MTOMOIIIBIO
nudepeHIATbHBIX YPaBHEHUH

34

KonTtponsHas pabora:
"TlepBooOpazHast 1 uHTErpal"

35

Tpuronomerpuyeckue GyHKIUH,
UX CBOMCTBa U rpaduku

36

Tpuronomerpudeckne QyHKIINH,
WX CBOMCTBA U Tpaduku

37

Tpuronomerpuyeckue GyHKINH,




UX CBOMCTBA U rpauku

38

Tpuronomerpuueckue GyHKIUH,
UX CBOMCTBA U rpauku

39

Tpuronomerpudeckne QyHKIINH,
WX CBOMCTBA U Tpaduku

40

OT160p KopHEH
TPUTOHOMETPUYECKUX YPAaBHEHUU
C MOMOIIIBIO TPUTOHOMETPHUYECKON
OKPY>KHOCTH

41

OT160p KopHEH
TPUTOHOMETPUYECKUX YPAaBHEHUU
C MOMOIIBI0 TPHTOHOMETPHYECKOMN
OKPY>KHOCTH

42

OT160p KopHEH
TPUTOHOMETPUYECKUX YPAaBHEHUU
C MOMOIIBI0 TPHTOHOMETPHYECKOM
OKPYXHOCTH

43

Ot60p KOpHEH
TPUTOHOMETPUYECKUX YPAaBHEHUU
C TIOMOIIIBIO TPUTOHOMETPUIECKOMN
OKPYKHOCTH

44

PemenneTpuroHoMeTpu4eCcKuXHE
paBEHCTB

45

PemenneTpuroHoMeTpu4ecKuxHe
paBEHCTB

46

PeH_ICHI/ICTpI/II‘OHOMeTpI/I‘IeCKI/IXHe
paBCHCTB

47

PemenneTpuroHoMeTpu4eCKIuXHE




paBCHCTB

Kontponbnas padora: "I 'paduku
TPUTOHOMETPUUYECKUX (PYHKLIUH.

48 TpuroHoMeTpru4ecKEeHEPaBEHCTB
a"

49 OCHOBHBIE METO/IBI PEIICHHS
IIOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHHS
IIOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHUS
NOKa3aTeJIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IBI PEIICHHS
IIOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS
Jorapu(pMHUUECKUX HEPAaBEHCTB

54 OCHOBHBIE METO/IbI pEILICHUS
Jorapu(pMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IBI PEIICHHS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPAaBEHCTB

57 OCHOBHBIE METO/IbI PEILICHUS
UppaLMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IBI PEIICHHS
UPPAMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS
UPPAMOHATILHBIX HEPABEHCTB

60 OcCHOBHBIE METO/BI PELLICHUS




UPPALMOHAIBLHBIX HEPABEHCTB

61

['padmyeckue METOABI peLIeHHs
MPPALMOHATIBHBIX YPaBHEHUI

62

['padmyeckue METOABI pelIeHHs
UPPALMOHATIBHBIX YpaBHEHUI

63

I'paduueckue MeTOBI pemIeHUs
[IOKa3aTEJIbHBIX YPAaBHEHUM

64

['padmyeckue MeTOABI pelIeHHs
MOKAa3aTeIbHBIX HEPABEHCTB

65

['padmyeckue MeTOABI peLIeHUs
Jorapu(pMUUECKUX ypaBHEHUI

66

I'paduueckue MeTOBI penIeHUs
norapu(pMHUUECKUX HEPABEHCTB

67

['padmyeckue MeTOABI pelIeHHs
norapu(pMHUECKUX HEPABEHCTB

68

['padmyeckue METOABI pelIeHHs
MOKa3aTeNbHbIX U
JorapupMUUECKUX ypaBHEHUI

69

I'paduueckue MeTOBI pemIeHUs
MOKAa3aTeNbHBIX U
JOTapUPMHUUECKUX YPaBHEHHUI

70

I'paduueckue MeTOBI pemIeHUs
MOKAa3aTeNbHBIX U
norapu(pMHUECKUX HEPABEHCTB

71

['padmyeckue MEeTOABI pelIeHHs
MOKa3aTEeNbHBIX U
norapu(pMHUECKUX HEPABEHCTB

72

KoHnTtponbhas padoTa:




"HppanuoHaibHBbIE,
nokasareibHbIe U
norapupMuIecKue HepaBeHCTBA"

73

KommnekcHele yncna.
Anrebpanueckas u
TpUroHOMeTpHuuecKast (popMel
3allMCH KOMIUIEKCHOT'O YHCiIa

74

KommnekcHele yncna.
Anrebpanueckas u
TpUroHOMeTpHuyeckast (popMel
3aMMCcy KOMIUIEKCHOTO YHciia

75

ApudmeTrdeckue orneparuu ¢
KOMIIJICKCHBIMH YHUCJIIaMHU

76

ApudmeTraeckue orneparuu ¢
KOMIUIEKCHBIMU YUCIIAMHU

77

N300pakeHne KOMIIEKCHBIX
yyceln Ha KOOpAUHATHON
IUIOCKOCTH

78

N300pakeHne KOMIIEKCHBIX
yyceln Ha KOOpAUHATHON
IUIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oit
CTEMEeHH U3 KOMILUIEKCHOTO Yncia

80

®opmyna Myaspa. Kopuu n-oit
CTEMEeHH U3 KOMILUIEKCHOTO Yncia

81

IIpuMeHeHre KOMIUIEKCHBIX
qrcen Ui peleHnus Pu3ndecKux
U TEOMETPUYECKUX 3a]a4




KontponsHasipaboTa:

82 | "
KommekcHbleuncia

83 Harypanbhbie u nensieuncna

84 Harypanbnbie u nensieuncia

25 [IpuMeHeHue npru3HaKoB
JETUMOCTH LIEJIBIX YHCEeT

26 [IprMeHeHne npu3HaKOB
JIETMMOCTH LIEJIBIX YUCET
[IpuMeHeHue npru3HaKoB

87 genumocTH 1enbix uucenr: HOJl u
HOK
[IpuMeHeHue npru3HaKoB

88 nenuMocTtH Henbix yucen: HOJl u
HOK
[IpuMeHeHue npru3HaKoB

89 JETUMOCTH LIeJIBIX YUCEN: OCTATKU
0 MOJTYJIIO
[IpuMmeHeHrne Npu3HaKOB

90 NEITMMOCTH LENIBIX YHCEN: OCTATKHU
0 MOJTYJIIO
[IpuMmeHeHrne Npu3HaKOB

91 JETUMOCTH LIEJIBIX YUCEN:
anroput™ EBkimaa s pemenus
3a/1a4 B LENbIX YHCIIaX

90 KonTtponsnas pabdora: "Teopus
HENBIX ynucen"

93 CucremMa 1 COBOKYIHOCTh

ypaBHEHUI. PaBHOCUIIBHBIE




CHUCTEMBI U CUCTCMBI-CIICACTBUA

94

CucreMa 1 COBOKYITHOCTb
ypaBHEHUH. PaBHOCUIIbHBIE
CHUCTEMBI i CUCTEMBbI-CJIEICTBUS

95

OcCHOBHBIE METOIbI PELLICHUS
CHCTEM M COBOKYITHOCTEM
palMOHATIFHBIX YpaBHEHUI

96

OcCHOBHBIE METOIbI PELLICHUS
CHCTEM M COBOKYITHOCTEM
UPPALMOHATIBHBIX YpaBHEHUI

97

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEU
IIOKA3aTeNNbHBIX YPAaBHEHUN

98

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEU
[IOKa3aTEJIbHBIX YPAaBHEHUU

99

OcCHOBHBIE METOIbI PELLICHUS
CHCTEM M COBOKYITHOCTEM
JOrapu(PpMHUECKUX YpaBHEHUN

OcCHOBHBIE METOIbI PELLICHUS
CHCTEM M COBOKYITHOCTEM
JorapupMUUECKUX ypaBHEHUI

[IpuMeHeHue cucTeM K pelieHuo
MaTeMaTU4YeCKUX 3a7ad U 3a7a4
U3 pa3IMyHbIX o0JacTel HayKH U
peabHOM JKU3HU, UHTEPIIPETALIHS
MOJTy4YEHHBIX Pe3y/IbTaTOB

10

HpI/IMeHCHI/Ie CUCTEM K PCUHICHUTIO




MaTeMaTUYeCKHX 3a/1a4 U 3a]1a4y
U3 pa3IMyHbIX o0JacTel HayKH U
peabHOM JKU3HU, UHTEPIIPETALIHS
MOJTy4YEHHBIX Pe3yIbTaTOB

IIpuMeHeHre HEPaBEHCTB K
PELICHUI0 MATEMATUYECKUX 3a1a4

10 Y 3aJ1a4 U3 Pa3IuIHBIX 00JIacTei

3 HayKH U peaJIbHOM KU3HH,
MHTEPIIPETALNS TOJTY4EeHHBIX
pe3yNbTaToB
KonTponpHas padora: "Cucremsl

10 palMoOHAIBHBIX, HPPALIMOHATBHBIX

4 MOKa3aTEeNbHBIX U
norapu(pMUIECKUX YpaBHEHUN"

10 PanyoHanbHbIEypaBHEHMS C

5 napameTpamu

10 PanmonanbHbIeHEpABEHCTBA C

6 napaMmeTpamu

10 PanmonanbHBIECHCTEMEI C

7 napaMeTpamu

10 HppaunoHnaibHble ypaBHEHNS,

8 HEPABEHCTBA C TapaMeTpamMu

10 NppanroHaibHBIECUCTEMBI C

9 napaMmeTpamu

11 [TokazarenbHbIE YpaBHEHUS,

0 HEPAaBEHCTBA C TapaMeTpaMu

11 [Toka3zaTenbHBIECUCTEMBI C

1 napameTpamu




11 Jlorapugmuueckue ypaBHEHUS,

2 HEPABEHCTBA C TapaMeTpaMu

11 JlorapupmMHUECKUECUCTEMBI C

3 napaMmeTpamu

11 TpuroHomeTpuyecKueypaBHEHUS

4 C TmapaMeTpamu

11 TpUroHOMETPUYECKUEHEPABEHCTB

5 a ¢ mapaMeTpamu

11 TpPUrOHOMETPUYECKUECUCTEMBI C

6 napaMmeTpamu
[TocTpoenue u uccienoBaHue

11 MaTeMaTUYECKUX MOJEIeH

7 pEATbHBIX CUTYaAIIMI C TOMOIIIBIO
YPaBHEHUH ¢ ITapaMeTpamu
[TocTpoenue u uccienoBaHue

1 MaTeMaTUYECKUX MOJEIeH

2 pPEANbHBIX CUTYaLUN C TTOMOILBIO
CHCTEM yYpaBHEHHI C
napameTpamu
[TocTpoenue u uccienoBaHue

1 MaTeMaTUUECKUX MOJIEIer

9 PEAbHBIX CUTYaLUN C TTOMOILBIO
CHCTEM ypaBHEHHI C
napameTpamu

12 KonTtponbHas pabora: "3amauu ¢

0 napamerpamu"

12 [ToBTOpenue, 060061IICHNE,

1 CHCTeMaTU3alUsl 3HAHUM:




"VpaBHeHus"

[ToBTOpEeHmE, 0600IIECHNE,

;2 cHCTeMaTH3aIus 3HaHUH:
"VpaBHeHus"
[ToBTOpEeHME, 0600IIECHNE,

12 CHUCTEMAaTU3aILs 3HAHUH:

3 "VpaBHeHus.
CucrembrypaBHEHUI"

12 [ToBTOpEeHmE, 0600IIECHNE,

4 CHUCTEMAaTU3aILs 3HAHUH:
"Hepasenctna"

12 [ToBTOpenue, 06001ICHNE,

5 CHUCTEMAaTU3aILs 3HAHUH:
"Hepasenctna"

12 [ToBTOpenue, 06001ICHNE,

5 cHCTeMaTH3aIus 3HaHUH
"HepaBencrsa"

12 [ToBTOpEeHmE, 0600IIECHNE,

7 cHCTeMaTH3aIus 3HaHUH
"ITponsBoaHas u €€ npuMeHeHue"

12 [ToBTOpEeHmE, 0600IIECHNE,

2 CHUCTEMaTU3als 3HAHUH:
"[IponsBoaHas u e€ npumMeHeHue"

12 [ToBTOpEeHmE, 0600IIECHNE,

9 CHUCTEMaTU3aLs 3HAHUN:
"[IponsBoaHas u e€ mpuMeHeHue"

13 [ToBTOpenue, 060061IICHNE,

0 CHCTEMAaTU3alMs 3HAHU:




"NuTerpan u ero npuMeHeHue"

[ToBTOpEeHmE, 0600IIECHNE,

13 .

) cHCTeMaTH3aIus 3HaHUH: 1 0
"OyHruun"

13 [ToBTOpEeHME, 0600IIECHNE,

) CHUCTEMAaTU3aILs 3HAHUH: 1 0
"®yHkun"

13 [ToBTOpEeHmE, 0600IIECHNE,

3 CHUCTEMAaTU3aIs 3HAHUN: 1 0
"®yHkun"

13

4 HrorosaskoHTpobHaspadboTa 1 1

13

5 HroroBaskoHTpoIbHaAsIpaboTa 1 1

13 [ToBTOpEeHmE, 0600IIECHNE, | 0

6 cUCTEMaTU3alusI3HaHU I

OBHIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTUYECKOTO aHaIN3a, T€OMETPUSL.
Anre0Opa u Havasia MaTeMaTUYECKOro aHanu3a (B 2 gactsax), 11 kmacce/ Yacts 1:
Mopakosuu A.T"., Cemenon I[1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; noj
penakimeir Mopakosuua A.I'., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«MOLl MHEMO3HMHA»

Anre0Opa 1 Havajla MaTeMaTUYECKOro aHaiau3a ba3zoBblil v yriyOJIeHHbIN YPOBHH,

10 knacc, YueOHMK U 3aJaUHUK

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

http://www.festival.l1september/,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

http://teacher.fio.ru
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