HOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 HauboJee 3HAYMMBIX B MPOrpamMMe CpeaHero olmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroll CTOpOHBI, POopMHUpPYET
JIOTUYECKOe M aOCTPAaKTHOE MBIIUICHHE 00YyYalolUXCsl HA YPOBHE, HEOOXOAUMOM
JUIS OCBOEHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciMIuiMH. B paMkax JnaHHOro ydeOHOro Kypca oOydaromiyecsi OBJaJeBaloOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIINI Pa3BUTHS YKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLIHSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajiu3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKJEHUSI C MOMOIIBI0 MHAYKIIMU U PACCYXKIaTh JE€IyKTUBHO, MCIOJIb30BAThH
000011IeHNe W KOHKpETH3allhl0, a0CTparupoBaHWEe U aHAJIOrUI, (Qopmupyer
KpEaTUBHOE M KPUTHUYECKOE MBIIIICHHUE.

B xoxe usydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTrO
aHanM3a» OOy4YarolIMecs IMOJy4YaloT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TIOCTPOCHHSI MaTeMaTHYECKUX MOJIEIEeH peanbHBbIX CUTYaIlHi,
UHTEPIPETAIMM  TOJYYEHHBIX  PEIICHHWH, 3HAKOMSTCS C  [pUMEpaMH
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcsi Kak depe3 Y4YeOHBbIH MaTepual, CHOCOOCTBYIOIINI
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MpOJOJKUTENbHONM  KOHUEHTpPAallMKM BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTomukm oOydeHHs anredpe W HavalaM MaTeMaTHYeCKOTro
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOY4YEeHUS.

B crpykrype yueOHOro kypca «Anredpa M Haudajla MaTeMaTHYEeCKOIo
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna



U BhIUHCICHUN», «DYyHKIIMN U Tpadukmy, «YpaBHCHUS U HepaBeHCTBa», «Hauama
MaTeMaTHYecKoTo aHanu3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHEIC
COZIePKATEIIbHO-METOIMUECKUE JIMHUU U3YYArOTCS Ha TPOTSHKEHUU JBYX JIET
o0ydyeHHss Ha YpPOBHE CpeIHEero oomiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JApyT Ipyra U MOCTENEHHO HACHINIAsCh HOBBHIMU TeMaMU W pasnenamu. JlaHHBIH
y4eOHBIM Kypc SBJISETCS WMHTETPATHBHBIM, TIOCKOJBKY OOBECIMHICT B cede
colepKaHNEe HECKOJIbKMX MaTEeMaTHYeCKHX JTUCIUIUIMH, TaKhX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMATHYECKUHA aHaU3, TEOPHS MHOXKECTB, MAaTeMaTHUYECKasl
noruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaeBalOT BCE Oomee
MIHPOKUM MaTEMaTHYECKUM arlapaToM, y HUX TOCIEA0BATEIbEHO GOPMUPYETCS U
COBCPIIIEHCTBYETCS YMEHHE CTPOMTh MATEMATHUECKYI MOJENb peaabHOM
CUTYaIlUH, MPUMEHATH 3HAHUS, TOJIyYCHHBIC MPU U3YYCHHHM YYEOHOTO Kypca, JJIs
peIIeHUs] CaMOCTOATEIHHO CPOPMYITUPOBAHHON MaTeMaTHYECKON 3a7auu, a 3aTeM
UHTCPIIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOMYEeCKass TUHUS «Uuclia W BBIYUCICHUS» 3aBepIiacT
(bopMHUpOBaHUE HABBIKOB HMCIIOJIb30BAHMS JICHCTBUTEIIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeqHero o0miero
oOpa3oBanuss oco0oe BHHUMaHHE yAensercs (HOpPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKITIOYAIOIIUX B CeOsS MCIOIB30BAHUE PAa3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JelaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUICCKUE 3aJaud W OIEpaluu: JCIICHUE HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIE CBOWMCTBA
PaAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUIECKUE OTEepPalUU, a TaKKe
M3BJICUCHUE KOPHSA HATYpajJbHOM CTENEHW HAa MHOMXECTBE KOMIUIEKCHBIX YHCEIL.
brnarogapsi mocnenoBaTeIbHOMY PACHIUPEHHIO Kpyra HCIHOJIb3YEMBIX YHCEN |
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPHUMEHEHUS NJIsl PEUICHUs Pa3InYHBIX 3a7a4
dbopmMupyeTcsi pecTaBIeHUE O €IMHCTBE MaTEeMaTHUKU KaK HAayKd U €€ poiid B
MOCTPOCHUU MOJIENIE PEaNbHOTO MHpA, IMIUPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKPETH3AIIHSI.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» peEaTM3yeTCs Ha TPOTSHKEHUU BCETO
oOydeHHs Ha YPOBHE CpEIHEro OOIIero oO0pa30oBaHUs, MOCKOJBKY B KaXKIOM
pasnene IlporpaMMbl TIPEeTyCMOTPEHO peIIeHWE COOTBETCTBYIOIMX 3ajad. B
pe3ynbrate OOydYarIIHuecs OBIAJCBAIOT PA3IMYHBIMA METOJAMU  PEIICHUS
pPaIMOHANIBHBIX, HWPPAMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPUDMHUUECKUX U



TPUTOHOMETPUYECKUX YPABHEHHI, HEPABEHCTB M CHCTEM, a TaKXke 3ajaady,
coaepxkamux napaMeTpbl. [loaydeHHbIE YMEHHSI IIMPOKO HCIOJB3YIOTCS IpHU
ucclneoBaHu (PYHKIUM ¢ MOMOIIBIO MPOU3BOJIHON, MPU PEIICHUH MPUKIATHBIX
3a/1a4 U 3a7]a4 Ha HaXOXKJACHUE HAUOONBIINX U HAMMEHBIINUX 3HAYCHUN ()YHKIIUH.
JlanHasi conepxkaTesbHas JUHUS BKJIIOYaeT B ceOsl Takke (popMHUpOBaHHE YMEHHI
BBITIOJIHATHL  pacu€Thl 1o  ¢dopmynaMm, MpeoOpa3oBaHUsS  PAMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuana  MPOUCXOAUT  JalbHEHIIee  pa3BUTHUE  AITOPUTMHUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST OOydYaromuxcs, (GOPMUPYIOTCS HAaBBIKU JIETYKTHBHBIX
paccyxjaeHuid, paboTbl C  CUMBOJBHBIMU  (opMamu,  TIpeaACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npemiaraet d(PQGEeKTUBHbIE HMHCTPYMEHTBI JJI PEIICHUs] MPAKTUUYECKUX U
€CTECTBEHHO-HAY4YHBIX 3aJlay, HArJIsiIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
sI3bIKa HAYKH.

ConepxartenbHo-MeToanueckas JuHUsA «DyHKIMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYrUMHU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUsI MaTepuana. M3yueHnue creneHHoi,
MOKa3aTeIbHOM, JIorapu(MUUECKOW U TPUTOHOMETPUUECKUX (PYHKIIUHN, UX CBOUCTB
U rpaduKOB, UCIOJb30BaHNE (DYHKIMIA Ul pEHIeHHs 3a7a4d U3 JIPYTruX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGombloe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJaMu 3aBUCUMOCTU MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, MCCIEOBATh TMOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTepua 3Toi cofepKaTeIbHON JIMHUN HAIleJeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, ITO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnu4HON (opMe: aHANUTHYECKOW, rpaduyeckoit u cioBecHod. Ero msydenwme
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYI KAK MaT€MaTHUYECKHUX, TaK U MPUKIATHBIX 3a7ad,
JOCTYMHBIX OOYYalOIIMMCS, TaK KaK Yy HUX MOSIBISETCS BO3MOXHOCTb CTPOUTH
rpaduky  CIOXHBIX (YHKIUWA, ONPENeNsiTh WX HauOOJBIINE W HAMMEHBIIIHE
3HAYEHWS, BBIYUCIATH IUIOMAAU (Guryp u oOBEMBI TEd, HAXOAUTH CKOPOCTH H
YCKOpeHus1 TmpoueccoB. JlaHHas conepareiibHash JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH MOCTPOCHUS MAaTEMATUYECKUX MOJEIEH PEaIbHbIX CUTYyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee PENICHHE B TMPUKIATHBIX, B TOM YHUCIE
COLMAIIBHO-3KOHOMHMYECKUX, 3aJladaX. 3HAKOMCTBO C OCHOBaMH MAaTEMATHUYECKOIO



aHajgu3a CIOCOOCTBYET pa3BUTUIO a0CTPAaKTHOrO, (POPMAbHO-JIOTUYECKOTO U
KpEaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TeXHHKE U HCKyccTBe. OOywarommuecs: y3HarT O
BBIJIAIONIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMaTHUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si DJIEMEHTBhl TEOPUM MHOXKECTB M MAaTeMaTHYeCKON JOTUKU. TeopeTHko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJBbHOU MaTeMaTUKHU
U TpejjararoT HaumboJjiee YHUBEPCAIBbHBIN $I3BIK, OOBEAMHSIONIUM BCE Ppa3ieibl
MaTeMaTUKd U €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX TNpPWIOXKEHUs B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromieMycss TOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTHUKU U HMCIOJIb30BaTh €ro JJIsl BHIPAKCHHSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJIEIyeT TPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIECHHBIM
npaBWaM  TMOCTPOCHMUS  JIOKa3aTEIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIILICHHUS
o0Oy4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOT'O MBILIUICHHS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOI0 MOJEIHPOBAHMS, KOTOPHIE IMPU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENIECH pearbHbIX
CUTyalllii, WCCIEAOBAHMS DTUX MOJENEH C TIOMOIIBIO0 armapaTta ajireOpbl u
MaTE€MAaTHYECKOTO aHaln3a, WHTEPIPETAlNU TOJYYEHHBIX pe3yJlbTaToB. Takue
3a/1aHus BIUIETEHBI B KAXKIbII U3 pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepua
y4eOHOro Kypca IIUPOKO HMCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3aaad. [lpu
pEIICHUH  pEaTbHBIX  MPAKTHYECKUX  3a1ad  oOydJaromipecss  pa3BHUBAIOT
HAOJIIOMATeNTbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOIb30BaTh  AHAJIOTHIO, 0000IaTh HW  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcce U3YUEHUs BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YeCKOr0 aHAIN3a.

Ha w3yuenume yueOHOro Kypca «Anredpa W Havala MaTEeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOIEHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB I
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3IMYHBIX OTPACIIe! 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTENBHBIMH  4YuciIaMd.  Mopayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIe BBIYMCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUI.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoasmied GopMbl 3aMUCH AECHCTBUTEIBHBIX YHACEI JIJIsl PEIICHUS] TPAKTUIECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NENCTBUTEIIBHBIM MOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsSiTUUHbIE W HaTypalbHbIE
Jorapudmel.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHS U ypaBHEHUs-cieAcTBUs. HepaBeHCTBO,
pelIeHrne HEpPaBEeHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOroO4YIeHbl OT OJHOW MEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorounensl ¢ LeIbIMU
kod(pdunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPALUOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS MOKa3aTEeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAKECHHMA, COACPIKAITUX JTOTApU(MBI.

Jlorapudmuyeckue YpaBHEHUA. OcHOBHBIE METOJIbI peleHus
TorapuMUYECKUX YpaBHEHUH.



OcHoBHBIE TPUTOHOMETPUUYECKUE (bopMyIbI. [TpeoGpazoBanue
TPUTOHOMETPUUYECKHUX BBIPAKEHUMN. PellieHre TpUroHoMeTpuYECKUX ypaBHEHUN.

Pemienue cucreM JIMHENHBIX ypaBHEHHUUW. Marpuua CUCTEMBI JIMHEHWHBIX
ypaBHeHU. Ornpenenurens MaTpUulbl 2X2, €ro TreOMETPUYECKHH CMBICHT U
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, NPUMEHECHHUE ONPENCIUTENS I PELICHUS
CHUCTEMBbl JIMHEMHBIX YypaBHEHUU. PellleHWe NpUKIAIHBIX 3a1ad C IIOMOILIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DOCTPOCHHOW MOJEIU C
ITOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[locTpoeHne MaTeMaTHYECKHX MOJENIEH pealbHOM CUTyalud C IOMOIIBIO
ypaBHEHH W HepaBeHCTB. [IpuMeHeHue ypaBHEHHH M HEPABEHCTB K PEILICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTe HAyKM U peajabHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocodbl 3agaHus QyHkuuu. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe U Heu€THbIe GyHKuMU. [lepuoanueckue
¢ynkiuu. TIpoMexyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHblllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JApOOHO-IHHEHHas (YHKIUHU. DIIEMEHTapHOEe
UCCJIEIOBAaHNE U TTOCTPOCHHE X IPAPUKOB.

CrenenHas (GyHKIMS ¢ HaTypaldbHBIM U IENBIM Moka3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa W rpaduK KOpHS N-OM CTENEHU Kak (QYHKIUU OOpaTHOM
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadHKH.
Hcnonp3oBanue rpadukoB GyHKINN TSl peIICHUST YPABHCHHM.

Tpuronomerpuueckass OKPYXKHOCTb, OIPEIEICHUE TPUTOHOMETPUUECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

OYHKIIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpOLECCAX M SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMS TOCJIegOBaTEIbHOCTEH. MeTtoj
MaTeMaTUYEeCKOM VUHAYKIUU. MoHOTOHHBIE " OrpaHUYEHHbIE
MOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTHYECKOIO aHalIM3a Kak
aHanM3a OECKOHEYHO MaJbIX.

Apudmernyeckas U reomeTpuueckas nporpeccud. beckoHeuyHo yObIBaromias
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOMN



IIPOIrpeCCUH. JIMHENHBIN U SKCIIOHEHIUAIBHBIN poCT. Yucio e. Popmyiia CIOXKHBIX
IPOLEHTOB. Hcnonp30BaHWe MPOrpecCHM Uil PELICHUs peajbHbIX 3a1ad
MIPUKJIAAHOTO XapaKTepa.

HenpepoiBHble GyHKUIMH W HX CBOMCTBAa. Touku pa3pbiBa. ACHMIITOTHI
rpadukoB @ynkiui. CBoicTBa (YHKUMN HENpPephIBHBIX HAa OTpe3ke. MeToj
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHHEe CBOMCTB HEINPEPBIBHBIX
GyHKUMN 11 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHKIMKU. OnpeneneHue, reoMeTpUUeCKU U
(du3nUecKuii CMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoanble  snemeHTapHbIX  QyHkuud.  [lpomsBomHas ~ cyMMBbl,
POU3BEICHHUS], YACTHOTO U KOMIIO3UIIUHU (DYHKIIHM.

MHoxecTBA U JIOTMKA

MHoxecTBO, oOIlepaluyd HaJ MHOXXECTBAMU M MX CBOWCTBA. [lnarpamMmbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOMXECTBEHHOTO —ammapara s
ONMCAaHUS PEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX ITPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBUE,
NOKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KIJACC

Yucia 1 BIYUCICHUA

Harypanbhbie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
guces, HauOoupmmi oOmui nenurens (nanee — HOJl) m HamMenslee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMbI
3aMMCH KOMIUIEKCHOTO dYHCa. ApH(PMETHYECKHE OMNEpPalui C KOMIUIEKCHBIMH
yucinamu. M3o0paxkeHue KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oi cTeneHu u3 KOMIUIEKCHOro uucia. [Ilpumenenue
KOMITJIEKCHBIX YHCEN IS peieHus (U3HUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CUCTEMBI U CUCTEMbI-CIIEJICTBUSI. PaBHOCHIIbHBIE HEPABEHCTRA.

OTbéop  KOpHEH  TPUTOHOMETPHYECKHX  YpPaBHEHHA C  TTOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl PEILICHHUS] MOKAa3aTEeNbHBIX U  JOrapuMUUYECKUX
HEPABEHCTB.



OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PELICHUS CHUCTEM M COBOKYIHOCTEW pPalHUOHAJIBHBIX,
MppaLMOHAIBHBIX, TOKA3aTEIbHbIX U JOrapU(PMUUYECKUX YPABHEHU.

VYpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3JudHbIX o0JacTell HAYKH W peaabHOU
KU3HU, UTHTEPIPETALUS [TOJTYUYECHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux xommoszunuu Qyskuuii. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPABEHCTB HAa KOOPAMHATHOM TJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHus ypaBHEHMM M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QyHKIUI AJig HCCIEIOBAaHUS MPOIIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIu3a

[IpumeneHue mMpoU3BOAHON K MCCIEeN0BaHHIO (YHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  HaxoxzaeHue  HauOosbllero UM HAaUMEHBILIETO  3HAYEHUU
HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHON I HAXOXKJICHUS HAWIY4YlIEero pEUIeHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTH W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (HOPMYJION WU TPaPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. [lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckuit CMBICJI WHTETpaJA. Brruucnenue
onpenenéHHoro nurerpana mo gopmyne Hetorona-JlenOuura.

[IpumeHeHne uHTErpaja Il HAXOXKIACHHS IUIOMAAEH IUIOCKUX (Quryp u
00BEMOB T€OMETPUIECKUX TETI.

[Tpumepsl pemennii nuddepeHIMaIbHBIX ypaBHEHHH. MaTtemaThuueckoe
MOJIETIMPOBaHUE peajbHBIX IPOLECCOB C TMOMOILIBI0 U depeHINATbHBIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMAaTHYECKOM ILIKOJIbI,
UCIIOJIb30BaHUE D3TUX JOCTWXKEHHUW B JIPYrUX HayKaxX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOTO C NMPAKTUYECKUM
OPUMEHEHHEM JOCTIKEHUI HayKh U JEATEIbHOCTHIO YYEHOrO, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PACCYKIECHNN, BOCTIPUUMYNUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMaTHYecKue 3HaHUS B
WHTEpEcax 3JI0pOBOTO 1 O6€30MacHOr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOodEeCCHOHANIBHOW  JIESITENbHOCTH, CBA3AHHBIM  C



MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHE COBEpUIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peanu3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaréMaTUYecKoMy  OOpa3OBaHHUIO U
caM000pa30BaHUI0 HAa NPOTIKEHUU BCEH JKU3HHM, TOTOBHOCTb K AaKTUBHOMY
YYaCTHIO B PEIICHUU MIPAKTUYECKUX 3a]]a4 MaTEMaTHUECKON HaIllpaBJIEHH OCTH;

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTh  SKOJOTUYECKOM KYJIbTYpbl, T[OHMMAaHHUE BIUSHUSA
COLIMATIBHO-KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJIHON M COLMAIBHOU
Cpelibl, OCO3HaHHE TII00ATILHOTO XapaKkTepa dKOJIOTHYEeCKUX MPo0IeM, OpueHTalus
Ha TMPUMEHEHHE MAaTEeMAaTUYECKUX 3HAHWUW Ui penieHus 3agad B 00JacTu
OKpYXalolel cpefpl, MIAHUPOBAaHUE TMOCTYNKOB M OIEHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM JJI OKPYKAIOIIEH Cpesbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAYKH M OOIIECTBEHHOM  NPAKTUKHU, MOHUMaHUE
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKOM JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS W 3HAYUMOCTH I Pa3BUTHS IUBWIM3ALMU, OBJIAJCHHUE SI3bIKOM
MaTeMAaTUKA M MaTEeMAaTH4YECKOW KyJIbTYpOHM Kak CpEICTBOM I[IO3HAaHUS MUpa,
TOTOBHOCTh OCYIIECTBISATh MPOEKTHYKD M HCCIIEIOBATEIbCKYIO AEATEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AeicTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYHIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATUH, YCTAHABINBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC ¥ OTPHUIIATEIbHBIE, CIMHUYHbIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNI;

JeJaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUYEHHUI IO aHAJIOTUU;



MIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUM
(mpsiMBbI€ U OT MPOTUBHOIO), BEICTPAUBATh aPTyMEHTALMIO, IPUBOIUTEH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/IECHHSI U BHIBOJIbI;

BbIOMpaTh crnoco® pemeHus ydyeOHOM 3amauu  (CpaBHUBAaTh HECKOJIBKO
BApUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUMUA ¢ YYETOM
CaMOCTOSITEILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarTeabcKue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0OBaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro 0ObEKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOSATEILHO (POPMYIHUPOBATH O0OOIIEHHS W BBIBOJBI IO pe3yJbTaTam
NpOBENEHHOTO  HAOMIOJEHUsS, HCCIEIOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
NPEIIOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH ACPUIUTH UH(DOpMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh WHOOPMAINIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopm npeacTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIINIO, TPEJCTABIATh €€ B PA3IMUHBIX (PopMax,
WJUTIOCTPUPOBATH Tpadyuecky;

OLICHUBATb HaJEXKHOCTD uHpOopMaLuU 1o CaMOCTOSITEIIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHbIE YHUBepPCcAJbHbIE Y4eOHbIE 1eiCTBUSA

OOmenne:

BOCIIPMHHUMATb U (l)OpMYJ'II/IPOBaTB Cy:XKACHUSA B COOTBETCTBHUH C YCIOBUAMU U
oeJsIMHAU O6IHeHI/I${, SACHO, TOYHO, I'pPaMOTHO BbIPpaXXaTb CBOIO TOYKY 3PCHHUSA B
YCTHBIX W IIHCBMCHHBIX TCKCTAX, AdBATb IIOACHCHHA IIO0O XOAYy PCIICHHA 3adadi,
KOMMEHTHPOBATH MOJIYYECHHBIN PE3YyJIbTAT;

B XOJIe 0OCYXKJIeHHsI 3a]laBaTh BOMPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBI,
HpO6JICMBI, pemaeMoﬁ 3aa4i, BBICKA3bIBaTh MHWJACHU, HAILCJICHHBIC Ha IIOHCK



pELLIEHUsA, COINOCTABIATh CBOU CYXKICHUSA C CYXICHHUSIMU JAPYIMX YYaCTHHUKOB
auanora, oOHapyKMBaTh pa3linuyue U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(opMyIMpOBaThH pa3HOIJIACUS, CBOU BO3PAKECHHUS;

IIPEACTABIIATh PE3YJbTAaThl PELICHUA 3a1a4d, SKCIICPUMEHTA, UCCIECI0BAHU,
MIPOEKTa, CaMOCTOATEIBHO BbIOMPATH (OpMaT BBICTYIJIEHUS C Y4YETOM 3ajad
IIPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1a4H, BRIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH
U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJLJIEKT:

BJIQJICTh ~ HAaBbIKAMH  IIO03HABATCIIBHOW  PEQUICKCUU  KaK  OCO3HAHHS
COBEPIIAEMBIX JICHCTBHH M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
crocobaMu CaMOTIPOBEPKH, CaMOKOHTPOJISI TMpoIecca W pPe3ysibTaTa pPEIICHUs
MaTEMaTHYECCKOM 3a/1a4u;

NpeIBUACTh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEUICHUH 3a/1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, TaHHBIX,
HalIEHHBIX OIMIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHSIM, OOBSICHITH IPUINHEI
JTOCTY)KCHUS WU HEAOCTHKCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITETIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTIbHOM
paboThl TIpUW peNICHHW YYeOHBIX 3ajJady, MPUHUMATH IeJIb COBMECTHOMH
JESTENBHOCTH, TUTAHUPOBATH OPTaHU3AIMIO COBMECTHOW pabOThHI, pacmpeiensTh
BUJBI paboOT, JOTOBapUBATHCS, OOCYXIaTh TMPOIECC U PE3yabTaT paboTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B T'PYMIOBHIX PopMax paboTsl (00CYXIeHHsS, OOMEH MHEHHA,
«MO3TOBbIE€ IITYpMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJICHAMU KOMAaHIBI, OIICHUBATH
KauyeCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
YY9aCTHUKAMU B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI



K xoniy ob0yuenus B 10 kjacce oOydyarOIIMiiCs TOJYYUT CIEAYIOIIHE
MpEeAMETHBIE Pe3yNbTaThl MO OTIAEIBHBIM TeMaM pabodeill mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHUYE€CKOTO aHAIIU3ay:

Yuciia v BIYMCICHUS:

CBOOOJIHO OIEPUPOBATH MOHSITUSMH: pAlMOHAIBHOE YHUCIO0, OECKOHEYHas
nepuoAndecKass JApoOb, TMPOLEHTHI, HPpaAlMOHATBHOE YHCJIO, MHOXECTBa
paLMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JpoOM W MPOLEHTHl JJis pEHICHUsS NPUKIAAHBIX 3a1ad u3
PAa3JIMYHBIX OTPACIIEH 3HAHUM U PEATbHOU )KU3HU;

MPUMEHSATH NPUOTMKEHHBIE BBIYUCICHUS, IPABUIIA OKPYTIICHUS, IPUKUJIKY U
OIIEHKY pe3y/bTaTa BEIYMCIICHUI;

CBOOOJIHO ONEPUPOBATH TOHATHUEM: CTENEHb C IEJBIM TOKa3aTesieM,
UCIIOJIB30BATh MOAXOJAILYI0 (OPMY 3alUCU ACHUCTBUTEIBHBIX YUCET JIJISl PEIICHHUSI
MPAKTUYECKUX 33/1a4 U IPEACTABICHUS IaHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHATHEM: apu(PMeTHUeCKUil KOpeHb HaTypallbHOU
CTEICHU;

CBOOOJIHO ONIEPUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM ITOKA3aTEIIEM;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: JIOrapudM uwKcHa, AECITHUYHBIE W
HaTypaiabHbIEC TOTapUPMBI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apTyMEHTA,

ONEPUPOBATHh MOHATUIMHU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATHAMHU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOAbl PEUICHUS] PALMUOHAIBHBIX © JIPOOHO-
pallMOHANBHBIX YPAaBHECHWHM, NPUMEHATH METOJ HHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWJIEH C IeNbIMU KO3(p(GUIIMEHTaMH, KOPHU MHOTOYJICHA, TMPUMEHSTH
JIEJICHHE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELLICHUS 3a]a4;

CBOOOJTHO OMEpHUPOBATh TOHATHSIMH: CHUCTEMa JIMHEHHBIX YypPaBHCHHH,
MAaTpHLa, ONPENCIUTENIb MATpUUbl 2 X 2 W €ro TEOMETPUYECKUU CMBICI,
WCMOJIB30BATh CBOWMCTBA ONPEAECHUTENs 2 X 2 sl BBIYMCICHHUS €ro 3HA4€HUs,
MPUMEHATh ONPENCIUTENI JUISI PEUICHUS CHCTEMBl JIMHEWHBIX YpPaBHEHHM,
MOJICJIMPOBATH PEAJIbHBIC CUTYAllMd C TTOMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHUN,



UCCJEN0BAaTh MOCTPOCHHBIE MOJENM C MOMOIIBIO MATPULl U OIpeAeNuTeNeH,
MHTEPIPETUPOBATH MOJYUYEHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOWMCTBA JEUCTBUM C KOPHAMM JUIsl MpeoOpa3OBaHMS
BBIPAKCHUU;

BBIMOJHATH IPe00OpPa30BaHUsI YUCIOBBIX BBIPAXKEHUM, COAEPKALIUX CTEIIEHHU C
palMOHAJILHBIM MTOKA3aTeNeM;

UCII0JIb30BaTh CBOICTBa jgorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUH;

CBOOOJTHO OMEpUpPOBaATh MOHATUAMH: HUppPAIMOHAIbHBIE, IMOKa3aTelIbHbIE U
JorapuMUYECKUEe YpaBHEHUS, HAXOJIUTh UX PEIICHUs C TOMOUILI0 PABHOCUIBHBIX
NEPEXO0JI0B UIIM OCYIIECTBIISISI IPOBEPKY KOPHEH;

NPUMEHSITh OCHOBHBIE TPUTOHOMETpHYECKUe (GOpMYIIbI 1Jisi TpeoOpa3zoBaHus
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJTHO ONEPUPOBATH TMOHSITHUEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OpUMEHSATh  HeoOxoauMmble  GOpMYJbl  JJIsi  PELIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHHUI;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDQ)KEHUSI, YpPaBHEHHS, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, MHCCIEI0BATh
MOCTPOCHHBIE MOJIEJIH C UCIIOJIb30BAHUEM allapaTa aireopsbl.

DOyHKUNH U TPAPUKH:

CBOOOJTHO OTNEpPUPOBATH MOHATUIAMU: (DYHKIIUS, CIIOCOOBI 3aaHusl (PyHKIINH,
B3aUMHO oOpaTHble (YHKIIUH, KOMIIO3UIUA (PYyHKIUNA, Tpaduk QyHKIHH,
BBITIOJTHSITH AJIEMEHTapHbIe TpeoOpazoBaHus rpaduKoB QyHKITUH;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OOJACTh OMPENEICHUS U MHOYKECTBO
3HauYeHUN QYHKIUH, HYJIH QYHKIIUHU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: UYETHBIE W HEUETHbIE (YHKIHH,
nepuoandeckue (pyHKIHUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI H
MUHUMYMBI (DyHKIHH, HAuOOJbIEe W HAUMEHbIIEe 3Ha4YeHWe (YHKIMH Ha
IIPOMEIKYTKE;

CBOOOJIHO OTNEPUPOBATH MOHATUAMH: CTETICHHAs (DYHKIUS C HATYPAIbHBIM U
IeJIpIM TIOKa3aTesaeM, IpauK CTEMeHHOW (QYHKIIMU C HATYpPaIbHBIM M IEIBIM
nokaszaTesieM, rpauk KOpHS Nn-0i CTEeNeHH Kak (PyHKUUMU OOpaTHOM CTEHEeHH C
HATypaJIbHBIM IMOKA3aTENIEM;

OTIepUpPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaTWdHas U JPOOHO-TMHEHHAS
(YHKIMH, BBIMOTHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHIE U TOCTPOCHUE UX IPa(UKOB;

CBOOOJHO ONEPHPOBATh MOHATHSAMU: TOKa3aTellbHas U Jorapupmuueckas
GyHKIMM, WX CBOWCTBA W rpaduKd, MCHOJIB30BaTh UX TpauKkd AJid pelieHUs
YpPaBHEHU;



CBOOOJHO OTEPUPOBATH TMOHATUSIMH: TPUTOHOMETPHYECKAs OKPYXKHOCTD,
OTIpEJICIICHIE TPUTOHOMETPHUSCKUX (DYHKITUI YUCITIOBOTO apTryMEHTA,

UCIIOJIB30BaTh Trpaduku GYHKIOUA I UCCJICNAOBAHUS TPOIECCOB M|
3aBUCUMOCTEH TP PEIICHUH 3aJa4 U3 APYTMX y4YeOHBIX MPEIMETOB M PeaIbHON
’KU3HU, BEIPAKATh (DOPMYJIaMU 3aBUCUMOCTH MEXITY BETUUHMHAMM,

Hauana maTeMaTH4ecKOro aHAIM3a:

CBOOOJHO OMEPHUPOBATh TOHATHIAMU: apuPMeTHUecKass M TeOMeTpUYecKas
mporpeccusi, 06CKOHEYHO YOBIBAOIAss TEOMETPUUYECKAsT MIPOTPECCHs, IMHEHHBIN 1
AKCIIOHEHITUATBHBIA POCT, (GOpMYIa CIIOKHBIX MPOLEHTOB, UMETh MPEACTABICHHE
0 KOHCTAaHTE;

UCIIOJIb30BaTh TPOTPECCHH JIJIsT PEIICHUS PEaNbHBIX 3aad IMPHKJIATHOTO
XapakTepa;

CBOOOTHO OIIEPUPOBATH TOHATHSIMHU: TIOCIICIOBATEIIFHOCTb, CIIOCOOBI 3aTaHUS
IOCJICIOBATCIBHOCTEH, MOHOTOHHBIE M OTPAaHWYCHHBIC IOCIICIOBATCIIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKJICHHS MaTEMaTHYECKOTO0 aHaiW3a Kak aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATH TMOHATHUSIMH: HEIPEPBIBHbIC (QYHKIUU, TOYKH
paspbiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka GYyHKIINY;

CBOOOJTHO OIEpPUPOBATH TMOHATHEM: (PYHKIMS, HENpepbIBHAs Ha OTPE3KE,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIUH IJIs1 pelIeHUs 3a1a4;

CBOOOJTHO OIEpPUPOBATH TOHSATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTeabHas K rpaduKy QyHKINY;

BBIUUCTISATH TPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
IBYX (DYHKIIH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX () YHKIIHIA,

UCIIOJIB30BaTh T€OMETPUUYECKUN M (PU3MUECKUM CMBICT MPOWU3BOIHOM IS
pelIeHus 3a1a4.

MHo:xecTBA U JIOTMKA:

CBOOOJHO  OMEpPUPOBATh  TMOHATUSAMH: MHOXECTBO, ONEpalMH  HaJ
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIN amImapart JJIi OMUCAHUS PEATTbHBIX
MPOLIECCOB U SIBICHUH, IPH PEIICHUH 3a]]a4 U3 APYTUX yUeOHBIX MIPEIMETOB;

CBOOOJTHO OTEPUPOBATH MOHSATUSMH: OIpPEACIICHHE, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHIECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIIBHBIC
ypaBHEHHS ¥ HEPABEHCTBA.

K koniy obOyuenus B 11 kjacce o0OydyarIIMiiCS MOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3yJIbTAThl MO0 OTACIBHBEIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS:



CBOOOJHO OMNEpUpPOBATh MOHATUSAMM: HATypaJlbHOE M LEJI0€ YHUCIIO,
MHOXECTBA HATYPAJIBHBIX M LEJbIX YMCEN, WCIOJIB30BATh NPU3HAKH JEIUMOCTH
nensix yucen, HOJl u HOK HaTypanbHBIX 4Mcen s peleHus 3a1ay, IPUMEHATh
anroput™ EBKinna;

CBOOOJHO ONEpUPOBATH TMOHSATHUEM OCTaTKa MO MOAYJIIO, 3alMChIBATh
HaTypaJIbHBIE YNCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO OMEpUPOBAaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIIAa B anreOpandyeckoil u
TPUTOHOMETPUYECKON (QopMe, BBIMONHITH apu(METUUECKHUE ONEepalud ¢ HUMU U
U300paXkaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO OMEpUpPOBATh MOHATUAMH: HUPpPAIMOHAIbHBIC, IMOKa3aTelIbHbIE U
norapuMUYECKUe HEPABEHCTBA, HAXOJUTh HX PpELIEHUS C  IOMOIIbIO
PaBHOCUJIBHBIX TIEPEXO/IOB;

OCYHIECTBJISITh OTOOp KOpHEW TMpU PpEUICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHSITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOxoauMble  GOpMYJbl  JJIi  PELIEHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOIAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEH PAlMOHAJIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHbBIX U
norapuMUYECKUX YPABHEHHUIN U HEPABEHCTB;

perarb palMOHAIBHBIE, VMppallOHAIbHBIE, II0OKA3aTeNbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coaep Kalye MOYJIU U IMapameTphl;

OPUMEHSATh TpapuuecKre METO/IbI Ul PELICHUs] YpaBHEHUN 1 HEPaBEHCTB, a
TAKKe 3a7a4 C IapamMeTpamus;

MOJIEJIMPOBATh pEAJbHbIE CHUTyallUM Ha S3bIKE aiareOpbl, COCTaBIATH
BBIDA)XKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHMEM ammaparta anreOpshl,
MHTEPIPETUPOBATD ITOTYYCHHBIA PE3yJIbTaT.

DOyHKIUM U TPaPUKH:

CTpOUTHh TpadUKU KOMMO3MLIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTapHOTO
MCCJICIOBAHUS M CBOWCTB KOMIIO3HITUU JABYX () YHKIIHIA,

CTPOUTh TE€OMETpUYECKHE O00pa3bl ypaBHEHMH U  HEpPAaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;



CBOOOJHO  ONEpPUPOBATH MOHATUSAMHU: TPaQUKA TPUTOHOMETPUUYECKHUX
byHKIMIT;

NPUMEHATh (YHKUMU [ MOJEIUPOBAHUS M UCCIEIOBAaHUSA PEATbHBIX
IIPOLIECCOB.

HavaJyia MaTeMaTH4€CKOro aHAJIHM3A:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCAEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
1 DKCTPEMYMBI;

HaXOAUTh HauOOJbllIee M HaUMEHbIlIee 3HaueHus1 QYHKUMHU HENPEPhIBHON Ha
OTpE3KE;

UCIIOJIB30BATh TMPOU3BOAHYIO I HAxXOXKJICHUS HAWIY4YlIEro pPELIEHUs B
OPUKIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKMX, 3ajJadax, i
OINpENENCHUs] CKOPOCTH U YCKOpPEHHUs Ipollecca, 3aJaHHOro (GopMyjaod WiIH
rpadukom;

CBOOOJTHO  OMEpUpOBaTh MOHATUAMH: TEepBOOOpa3zHasi, OMNpeneIEHHBIN
UHTETpaji, HAaXOJIWUThb IMEPBOOOPA3HbIC DJIEMEHTAPHBIX (YHKIMA U BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuiia;

HAXOAMUTh TUIOMIA/IN IJIOCKUX (PUTYP U OOBEMBI TEJ C TOMOLIBIO HHTErpaa;

UMETh IIPEACTABICHHE O MAaTEMAaTHYECKOM MOJEIMPOBAHMM HAa IPUMEPE
cocraBieHus quddepeHINaTbHbBIX YpaBHEHUI;

pelmars NPUKIAJHBIE 3aJa4d, B TOM YHUCIE COLMAIBHO-DKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUYECKOIO aHAJIN3A.
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