


HOACHUTEJBHAA 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 JPYroil CTOpoHbl, GopMUpyeT
JIOTUYECKOe M aOCTPAaKTHOE MBIIUICHHE 00YyYalolUXCsl HA YPOBHE, HEOOXOAUMOM
JUIS OCBOEHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUS YIKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
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
CTPOTMMH KOHCTPYKLMSIMH aireOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKJEHUSI C MOMOIIBI0 MHAYKIIMU U PACCYXKIaTh JE€IyKTUBHO, MCIOJIb30BAThH
000011IeHHe W KOHKPETH3al[Mi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE M KPUTHUUECKOE MBIIUICHHE.

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

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MpOJOJKUTENbHONM  KOHUEHTpPAallMKM BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOY4YEeHUS.

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



U BhIUHCICHUS», «DYyHKIIMU U Tpadukm», «YpaBHCHH M 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
JpyT Ipyra U MOCTETICHHO HACHIMIAsCh HOBBIMM TeMaMHU W pazzicnamu. JlaHHBINA
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 oOydaromuecs OBIAJEBAarOT BcE Oosee
MIHPOKUM MaTEMaTHYECKUM arlapaToM, y HUX TOCIEA0BATEIbEHO GOPMUPYETCS U
COBCPIIIEHCTBYETCS YMEHHE CTPOMTh MATEMATHUECKYI MOJENb peaabHOM
CUTYaIllH, MPUMEHSATH 3HAHUS, TOJyUYCHHBIC NTPU U3YYCHUH YYEOHOTO Kypca, JUIs
peIIeHUs] CaMOCTOSTEIBHO CPOPMYIMPOBAHHON MaTeMaTUYECKOW 3aj1auu, a 3aTeM
UHTCPIIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOMYEeCKass TUHUS «Uuclia W BBIYUCICHUS» 3aBepIiacT
(bopMHUpOBaHUE HABBIKOB HMCIIOJIb30BAHMS JICHCTBUTEIIBHBIX YHCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHHUMaHHE yAensercs (HOpPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKITIOYAIOIIUX B CeOsS MCIOIB30BAHUE PAa3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JelaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUYCCKUE 3aJaud M Olepalyu: JEJICHHE HaIeJo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIE CBOWMCTBA
PaAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUIECKUE OTEepPalUU, a TaKKe
W3BJICUCHUE KOPHSA HATypajJbHOM CTEMEHW HAa MHOMXECTBE KOMIUICKCHBIX YHCET.
brnarogapsi mocnenoBaTeIbHOMY pACIIUPEHUIO Kpyra HCIOJb3yeMBIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPHUMEHEHUS NJIsl PEUICHUs Pa3InYHBIX 3a7a4
dbopmMupyeTcsi pecTaBIeHUE O €IMHCTBE MaTEeMaTHUKU KaK HAayKd U €€ poiid B
MOCTPOCHUU MOJIeNIe PEallbHOTO MHpa, IIUPOKO HCIOJB3YIOTCS 0000IIeHHE |
KOHKpETH3aIHs.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» peEaTM3yeTCs Ha TPOTSHKEHUU BCETO
oOydeHHs Ha YPOBHE CpEIHEro OOIIero oO0pa30oBaHUs, MOCKOJBKY B KaXKIOM
pasnene IlporpaMMbl TIPEeTyCMOTPEHO peIIeHWE COOTBETCTBYIOIMX 3ajad. B
pe3ynbprate OOydYarIuecs OBIACBAIOT PA3TUYHBIMA METOJAMHU  PEIICHUS
pPaIMOHANIBHBIX, HWPPAMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPUDMHUUECKUX U



TPUTOHOMETPUUECKUX YPABHEHHUI, HEPABEHCTB W CHCTEM, a TaKXke 3ajady,
coaepxkamux napaMeTpbl. [loaydeHHbIE YMEHHSI IIMPOKO HCIOJB3YIOTCS IpHU
uccinenoBaHul (PYHKIUMNA C TMOMOIIBIO MTPOU3BOJHOM, IPU PEUICHUU 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 BBIPAKCHUN, a TaKXKE BBIPAKECHUM,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuana  MPOUCXOAUT  JalbHEHIIee  pa3BUTHUE  AITOPUTMHUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST OOydYaromuxcs, (GOPMUPYIOTCS HAaBBIKU JIETYKTHBHBIX
paccyxjaeHudt, paboThl C  CUMBOJbHBIMU  (opMamu,  MOpeACTaBICHUS
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.

ConepxatenbHo-MeTonuueckas JuHusg «DyHKMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYrUMHU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUsI MaTepuana. M3yueHnue creneHHoi,
NoKa3aTeabHOM, JIorapuMUUecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, NX CBOHCTB
U rpaduKOB, UCMOJIb30BaHHE (DYHKIMI IS perieHus 3afad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGombloe BHHUMaHHUE
ynensiercss (GOpMHPOBAHUIO YMEHUSI BhIpaKaTh (GOpMYyIaMu 3aBUCUMOCTH MEKIY
pa3sTUYHBIMUA BEJTUYMHAMH, MCCIEOBATh TMOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTepua 3Toi cofepKaTeIbHON JIMHUN HAIleJeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, ITO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
paznu4HON (opMe: aHATUTHYECKOU, Tpaduueckoi u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYr KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/ad4,
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 TIpoueccoB. JlaHHasg coaepxarelbHas JMHHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH MOCTPOCHUS MAaTEMATUYECKUX MOJEIEH PEaIbHbIX CUTYyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee PENICHHE B TMPUKIATHBIX, B TOM YHUCIE
COLMAIIBHO-3KOHOMHMYECKUX, 3aJladax. 3HAKOMCTBO ¢ OCHOBaMH MAaTEMATHYECKOTO



aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (HOPMabHO-JIOTUYECKOTO U
KpEaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TeXHHKE U HCKyccTBe. OOywarommuecs: y3HarT O
BBIJIAIOIIUXCA PEe3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMaTUKU 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 Hanbojee YHUBEPCATbHBIM S3bIK, OOBECIUHSIONINI BCE pPa3/eibl
MaTeMaTUKd U €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX TNpPWIOXKEHUs B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromieMycss TOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJIEIyeT TPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIECHHBIM
npaBWaM  TMOCTPOCHMUS  JIOKa3aTEIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
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 MaTeMaTH4YE€CKOI'0 MOJEIMPOBAaHMS, 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 BILUIETEHBI B KAXBIM U3 pa3/iesioB MPOrPAMMBbI, IOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HMCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3aaad. [lpu
pEIICHUH  pEaTbHBIX  MPAKTHYECKUX  3a1ad  oOydJaromipecss  pa3BHUBAIOT
HAOJIIOMATeNTbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOIb30BaTh  AHAJIOTHIO, 0000IMaTh M KOHKPETHU3MPOBATH  IPoOIIEeMYy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcce U3YUEHUs BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO
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, MPOILICHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. I[IpumeHenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3IMYHBIX OTPACIIe! 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEUCTBUTEIILHOTO YHuCia U ero cBoicTBa. [IpuOnmxkEHHbIEC BHIYMCICHUS, TTpaBUia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUI.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTHUYECKUX
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, KOTAHT€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHUsS U ypaBHEHUs-cieacTBus. HepaBeHCTBO,
pelIeHne HepaBeHCTBA.

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(punmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUN, CONEPKAIINX CTETICHU U KOPHH.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPALUOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS MOKa3aTEeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmuyeckue YpaBHEHUS. OcHOBHBIE METO/IbI peleHus
TorapuMUYECKUX YpaBHEHUH.



OcHoBHBIE TPUTOHOMETPUUYECKUE (bopMyIbI. [TpeoGpazoBanue
TPUTOHOMETPUYECKUX BbIPAKECHUM. PellieHne TpUroHOMETpUIECKUX YPAaBHEHUM.

Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEUHBIX
ypaBHeHU. Ornpenenurens MaTpulbl 2X2, €ro TE€OMETPUYECKUH CMBICT U
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, IPUMEHEHHE ONpPENeTUTeNs sl pelIeHUs
CHUCTEMBbl JIMHEMHBIX YypaBHEHUU. PellleHWe NpUKIAIHBIX 3a1ad C IIOMOILIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJEIHU C
ITIOMOIIIBIO MATPHIL U ONIPEIETUTENEN.

[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

OyHkIus, crnocoObl 3amaHus QyHKIUU. B3auMHO o00paTHble (QYHKIHH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTossHCTBA. YETHbIe U Heu€THBIe GyHKIMU. [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 UX IPaUKOB.

CrenenHas QyHKIHS ¢ HaTypaJbHBIM U IIEIBIM TOKaszareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOpHS N-OM CTENEHU Kak (QYHKIUU OOpaTHOM
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadHKH.
Hcnonb3oBanue rpadukoB GyHKIUN TS pelIeHUsT ypaBHEHUH.

Tpuronomerpuueckass OKPYXKHOCTb, OIPEIEICHUE TPUTOHOMETPUUECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

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

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHUs IOCJIEAOBaTeILHOCTENH. MeTon
MaTeMaTUYEeCKOM VUHAYKIUU. MoHOTOHHBIE " OrpaHUYEHHbIE
MOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTHYECKOIO aHalIM3a Kak
aHanM3a OECKOHEYHO MaJbIX.

Apudmernyeckas u reomerpuueckas nporpeccuu. beckoHeuHo yObIBaroIas
reomerpuueckas nporpeccusi. Cymma 0€CKOHEYHO yOBIBAIOIIEH TeOMeTpUUeCKON



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

HenpepoiBHble ¢GyHKUIMHM M HX CBOMCTBAa. Touku paspbiBa. ACHUMNOTOTHI
rpadukoB @ynkiui. CBoicTBa (YHKUMN HENpPephIBHBIX HAa OTpe3ke. MeToj
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHHEe CBOMCTB HEINPEPBIBHBIX
GyHKUMN 11 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHkuMK. OnpeneneHne, reOMeTPUYECKUN U
(u3MUecKHil CMBICT IPOM3BOIHON. YpaBHEHHUE KacaTeIbHOU K rpaduKy (PyHKIIHH.

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

MHoxecTBA U JIOTMKA

MHoxecTBO, oOlepalMyd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
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,
JOKa3aTeJIbCTBO, PABHOCUIBHBIE YPABHEHUS.

11 KIJACC

Yucia 1 BHIYMCICHUA

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 uwucna. Anrebpanueckass U TpUTOHOMETpHUYEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO dYHCa. ApH(PMETHYECKHE OMNEpPalui C KOMIUIEKCHBIMH
yucinamu. M3o0paxkeHue KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu n-oi creneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEeN I perieHus] (GU3NUeCKUX U TEOMETPUIECKUX 3a1ad.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Perienne TpuroHoMeTpu4eCcKux HEPaBEHCTB.

OCHOBHbIE METOJbl PEILICHHUS] MOKAa3aTEeNbHBIX U  JOrapuMUUYECKUX
HEPABEHCTB.



OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS CHCTEM M COBOKYIIHOCTEH PpPALMOHAIBHBIX,
MppaLMOHANIBHBIX, TOKA3aTEIbHbIX U JOTapU(PMUUYECKUX YPABHEHUN.

VYpaBHEHMS, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3JudHbIX o0JacTell HAYKH W peaabHOU
KU3HU, THTEPIPETALUS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKHU

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

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpuueckne meTonbl pelieHus ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a]1a4 C TapaMeTPaMH.

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

Havana MaTeMaTH4eCKOro aHaJIu3a

[IpumeHeHne MpoU3BOAHON K UCCIIENOBaHUIO (QYHKIIMA 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 WJIU TPaPUKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBo0Opa3HbIX. IlepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

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

[IpumeHeHne uHTErpaja sl HAaXOXKIACHHS IUIOIAJEH IMIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TETI.

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



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA 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  4JE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHUE 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 Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMAaTHYECKOM ILIKOJIbI,
UCIIOJIb30BaHUE DTUX JOCTWKEHHUHA B JIPYTUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOTO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTIKEHHII HayKd U JEATEIbHOCTBbIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUN, PaCCyKICHUN, BOCIPUHUMYHUBOCTD
K MaTEMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSIThH MaTEeMaTHYeCKWE 3HAHHUS 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  NPOoPEeCCHOHANBHOW  NIESITENbHOCTH,  CBSI3aHHBIM  C



MaTeMaTuKOM M €€ MNPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOD
Oynymieit mnpodeccun W peanu3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaréMaTUYecKoMy  OOpa3OBaHHUIO U
caM000Opa30BaHUI0 HAa NPOTSHKEHUU BCEH JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTh  SKOJOTUYECKOM KYJIbTYpbl, T[OHMMAaHHUE BIUSHUSA
COLIMATIBHO-KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJIHON M COLMAIBHOU
Cpelibl, OCO3HaHHE TJI00ANTBHOIO XapaKkTepa dKOJOTUYECKUX MPOOJIEM, OpUECHTALIUS
Ha TNPUMEHEHHE MaTEeMaTUYeCKUX 3HAHUW JUId pelleHus 3aaad B o0JacTu
OKpYXalolel cpefpl, MIAHUPOBAaHUE TMOCTYNKOB M OIEHKH HMX BO3MOXKHBIX
MOCJIEJICTBUM JJI OKPYKAIOIIEH Cpesbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM U OOIIECTBEHHOM  MpPAaKTHUKW, TMOHUMAaHHE
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKOM JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS W 3HAYUMOCTH I Pa3BUTHS IUBWIM3ALMU, OBJIAJCHHUE SI3bIKOM
MaTeMaTUKAd M MaTeMaTH4YECKOW KYyJIbTYpOHM Kak CpEICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBJIATH IPOEKTHYIO M HCCIEIOBATEIbCKYIO JESITEIbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornyeckune AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHMSI TIOHSATUH, YCTAHABINBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIIH,
OCHOBaHHUS [l 0000IICHHS 1 CPAaBHEHHMSI, KPUTEPUH TIPOBOAMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC ¥ OTPHUIIATEIbHBIE, CIMHUYHbIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSIX, MpEIaratb KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNI;

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



MIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHUM
(mpsiMbl€ U OT MPOTUBHOT'O), BEICTPAUBATh apryMEHTALMIO, IPUBOAUTH 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 MIO3UILIMIO0, MHEHHE;

POBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCKOro 0ObEKTa, sIBICHHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y 00BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOSATEILHO (POPMYNIHPOBaTH 000OIIEHUS M BBIBOJABI IO peE3yibTaTam
NpOBENEHHOTO  HAOMIOJEHUsS, HCCIEIOBAaHUS, OLEHHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

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

Pa6ora ¢ undgopmanuei:

BBISBJIATH AePUIUTH MHDOpMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIi 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 HH(POPMAIIUIO, TPEICTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTIOCTPUPOBATH Tpadyuecky;

OLICHUBATb HaJEXKHOCTD uHpOopMaLuU 1o CaMOCTOSITEIIbHO
c(hOpMYyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHbIE YHUBepPCcAJbHbIE Y4eOHbIE 1eiCTBUSA

OOmenne:

BOCIIPMHHUMATb U (l)OpMYJ'II/IPOBaTB Cy:XKACHUSA B COOTBCTCTBHUH C YCIOBHUAMHU 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, oOHapy>KMBaTh pas3iMuMe U CXOJACTBO MO3UIUH, B KOPPEKTHOW (opme
(opMyIMpOBaThH pa3HOIJIACUS, CBOU BO3PAKECHHUS;

IIPEACTABIIATh PE3YJbTAThl PELICHUS 3a1a4d, DKCIEPUMEHTA, UCCICI0BAHUA,
MIPOEKTa, CaMOCTOATEIBHO BbIOMPATH (OpMaT BBICTYIJIEHUS C Y4YETOM 3ajad
IIPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE 1€l CTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PCIICHUS 33J1a4H, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH
U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HAaBbIKAMH  IIO03HABATCIIBHOW  PEQICKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JICHCTBHH M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
crocobaMu CaMOTIPOBEPKH, CaMOKOHTPOJISI TMpoIecca W pPe3ysibTaTa pPEIICHUs
MaTEMaTHYECCKOM 3a/1a4u;

NpeIBUACTh TPYTHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPU PEIICHUU 3a7a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEITBCTB, TaHHBIX,
HalIEHHBIX OIMIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHSIM, OOBSICHITH IPUINHEI
TOCTY)KCHUS WM HEAOCTH)KCHUS PE3YNIbTATOB ACSITEIFHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITETIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTIbHOM
paboThl TIpUW peNICHHW YYeOHBIX 3ajJady, MPUHUMATH IeJIb COBMECTHOMH
JESTENBHOCTH, TUTAHUPOBATH OPTraHMU3AIMI0 COBMECTHON palOTHI, pachpeneisiTh
BUIBI paboOT, JOTOBApUBATHCA, OOCYXJAaTh TMPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B T'PYMIOBHIX PopMax paboTsl (00CYXIeHHsS, OOMEH MHEHHA,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBHIMIOJHATH CBOIO YacTh pabOTBl U
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYTUMH YJICHAMU KOMAHJbBI, OIEHUBATH
KauyeCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
YY9aCTHUKAMU B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI



K xoniy ob0yuenus B 10 kjacce oOydyarOIIMiiCs TOJYYUT CIEAYIOIIHE
MpeAMETHBIE PE3yIbTaThl MO OTIAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHUYE€CKOTO aHAIIU3ay:

Yuciia v BIYMCICHUS:

CBOOOJIHO OIEPUPOBATH MOHSITUSMH: pAlMOHAIBHOE YHUCIO0, OECKOHEYHas
nepuoandecKas JpoOb, TMPOILEHTHI, HPpaAlMOHATBHOE YHCJIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb I€HCTBUTEIBHOTO YUCTA;

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

MPUMEHSATH NMPUOTMKEHHBIC BBIYUCICHUS, IPABUIIA OKPYTJICHUS, IPUKUAKY U
OIIEHKY pe3y/bTaTa BEIYMCIICHUI;

CBOOOJIHO ONEPUPOBATH TOHATHUEM: CTENEHb C IeJbIM IOKa3aTeeM,
UCIIOJIB30BATh MOAXOJAILYI0 (OPMY 3alUCU ACHUCTBUTEIBHBIX YUCET JIJISl PEIICHHUSI
MPAKTUYECKUX 33/1a4 U IPEACTABICHUS IaHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHATHEM: apuPMeTHUUECKUN KOPEeHb HaTypallbHOU
CTEICHU;

CBOOOJIHO ONIEPUPOBATH MOHATUEM: CTENIEHb C PAIIMOHAJILHBIM MTOKa3aTelIeM;

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

CBOOOJTHO OMEPUPOBATH MOHATUSAMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC
YUCIIOBOI'O apTyMEHTA,

ONIEPUPOBATh MOHATUIMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

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

OPUMEHATh PA3JIUYHBIE METOAbl PEUICHUS] PALMUOHAIBHBIX © JIPOOHO-
pallMOHANBHBIX YPAaBHEHHM, MPUMEHATh METOJ] HWHTEPBAJIOB JUISl PEIICHUA
HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMH: MHOTOUYJIEH OT OJHOW MEepPEMEHHOM,
MHOTOWIEH C TIeNbIMH KO3 (UIIMEHTaMU, KOPHU MHOTOWICHA, MPUMEHSTH
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 ONpEAENnuTeNss 2 X 2 1y BBIYMCICHUS €ro 3HA4YEHUs,
MPUMEHATh ONPEACIUTENI ISl PENICHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHU,
MOJICJIMPOBATH PEAJIbHBIC CUTYAllMd C TTOMOIIBIO CUCTEMBI JINHEWHBIX YPABHEHUN,



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

UCIIOJIb30BaTh CBOWMCTBA JEUCTBUM C KOPHAMM JUIsl MpeoOpa3OBaHMS
BBIPAKCHU U,

BBIMOJHATH IPe00OpPa30BaHUsI YUCIOBBIX BBIPAXKEHUM, COAEPKALIUX CTEIIEHHU C
palMOHAJILHBIM MTOKA3aTeNeM;

UCII0JIb30BaTh CBOICTBa jgorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHU;

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
TPUTOHOMETPUYECKUX BbIPAKEHU;

CBOOOJHO ONEPUPOBATH TMOHSITHUEM: TPUTOHOMETPUUYECKOE YypPaBHEHHE,
OpUMEHSATh  HeoOxoauMmble  GOpMYJbl  JJIsi  PELIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHHUI;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBID@XKEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIE0BaTh
NOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAaHUEM armapara ajareopsl.

DOyHKUNH U TPAPUKH:

CBOOOJTHO OTNEpPUPOBATH MOHATUIAMU: (DYHKIIUS, CIIOCOOBI 3aaHusl (PyHKIINH,
B3aUMHO oOpaTHble (YHKIIUH, KOMIIO3UIUA (PYyHKIUNA, Tpaduk QyHKIHH,
BBITIOJTHSITH DJIEMEHTapHbIe TpeoOpazoBaHus rpad@uKoB QYHKITUT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HauYeHUN QYHKIUH, HYJIH QYHKIIUHU, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: UYETHBIE W HEUETHbIE (YHKIHH,
nepruoandeckue (pyHKIUH, MPOMEXYTKH MOHOTOHHOCTH (PYHKIIUH, MAaKCUMYMBI U
MUHUMYMBI (DYHKIHH, HauOOJbIlee W HAUMEHbIIee 3HadueHHe GQYHKIUA Ha
IIPOMEIKYTKE;

CBOOOJIHO OTNEPUPOBATH MOHATUAMH: CTETICHHAs (DYHKIUS C HATYPAIbHBIM U
IeJIpIM TIOKa3aTesaeM, IpauK CTEMeHHOW (QYHKIIMU C HATYpPaIbHBIM M IEIBIM
nokaszaTesieM, rpa@uK KOpHS N-0il CTEeNeHH Kak (PyHKUUMU OOpaTHOM CTEHEHH C
HATypaJIbHBIM IMOKA3aTEIIEeM;

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

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: INOKa3aTelbHAs M JorapupmMuyeckas
GyHKIMM, WX CBOWCTBAa W rpaduKd, HUCHOIL30BaTh HUX rpadUKU IS pELICHUS
YpPaBHEHU;



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

WCIIOJIB30BaTh Tpapuku QYHKIOMA IS UCCICAOBAHHUS TIPOIECCOB W
3aBUCUMOCTEH TPH PEIICHUH 3a]a4 W3 JAPYTHX YUEOHBIX MPEAMETOB U peaabHOU
’KU3HU, BEIPAKATh (DOPMYJIaMU 3aBUCUMOCTH MEXITY BETUUHMHAMM,

Hauana maTeMaTH4ecKOro aHAIM3a:

CBOOOJHO OMEPHUPOBATh TOHATHIAMU: apuPMeTHUecKass M TeOMeTpUYecKas
nporpeccusi, 06CKOHEYHO YOBIBAOIAss TEOMETPUUECKAsT IPOTPECCHs, TMHEHHBIN H
OKCIIOHEHITUATBHBIA POCT, (GOpMYyJa CIIOKHBIX MPOIEHTOB, UMETh MPEACTaBICHUEC
0 KOHCTAaHTE;

UCIIOJIb30BaTh TPOTPECCHH JIJIsT PEIICHUS PEaNbHBIX 3aad IMPHKJIATHOTO
XapakTepa;

CBOOOTHO OIIEPUPOBATH MOHATUSIMHU: TIOCIICIOBATEIFHOCTD, CIIOCOOBI 3a/TaHUS
NIOCJICIOBATCIBHOCTEH, MOHOTOHHBIC M OTPaHUYCHHBIC ITOCJICIOBATEIBLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKJICHHS MaTEMaTHYECKOTO0 aHaiW3a Kak aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATH TMOHATHUSIMH: HEIPEPBIBHbIC (QYHKIUU, TOYKH
paspbiBa rpaduka QyHKIIUH, aCUMIOTOTHI Tpaduka GyHKIIUY;

CBOOOJTHO OIEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEepbIBHAsS Ha OTpe3Ke,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIUH IJIs1 pelIeHUs 3a1a4;

CBOOOJTHO OIEpPUPOBATH TOHSATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMH, KacaTelbHas K rpaduKy ¢ yHKIUH;

BBIUUCTISATH TPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
IBYX (DYHKIIH, 3HATH POU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

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

MHo:xecTBA U JIOTMKA:

CBOOOJTHO  ONEpPUPOBATh  TMOHATUSIMH:  MHOXECTBO, OIEpaliud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapaT JJis OMUCAHUS PeaIbHbIX
MPOLIECCOB U SIBICHUH, IPH PEIICHUH 3a]]a4 U3 APYTUX yUeOHBIX MIPEIMETOB;

CBOOOJTHO OTEPUPOBATH TMOHSATUSMH: OIPECICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHIECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIIBHBIC
ypaBHEHUS U HEPABCHCTBRA.

K koniy obOyuenus B 11 kjacce o0OydyarIIMiiCS MOJYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJIbTAaThl MO0 OTACIBHBEIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS:



CBOOOJHO ONEpUpPOBATh MOHATUSAMM: HATYpaJIbHOE M LEJI0€ YHCIIO,
MHOXECTBA HATYPAJIBHBIX M LEJbIX YMCEN, WCIOJIB30BATh NPU3HAKH JEIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHBIX 4Mcen s pelIeHUs 3a1ad, TPUMEHATh
anroput™ EBKinna;

CBOOOJHO ONEpUPOBATH TMOHSATHUEM OCTaTKa MO MOAYJIIO, 3alMChIBATh
HaTypaJIbHBIE YKCJIA B PA3JIMYHBIX O3ULIHOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJHO OMEpUPOBAaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEACTaBIsTh KOMIUIEKCHBIE 4YMCla B airedpanvyeckod u
TPUTOHOMETPUYECKON (QopMe, BBIMONHITH apu(METUUECKHUE ONEepalud ¢ HUMU U
MU300paXkaTh HA KOOPJAUHATHOM MIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJHO OMEpUpPOBATh MOHATUAMH: HUPpPAIMOHAIbHBIC, IMOKa3aTelIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOJUTh MX PEIIeHUs C TMOMOUIbIO
PaBHOCUJIBHBIX TIEPEXO/IOB;

OCYHIECTBJISITh OTOOp KOpHEW TMpU PpEUICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHITHEM 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 YPABHEHHUI U HEPABEHCTB;

perarb palMOHAIBHBIE, VMppallOHAIbHBIE, II0OKA3aTeNbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAep Kale MOIYJIU U IMapameTphl;

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

MOJICIMPOBAaTh pEajbHble CHUTYyallMM Ha S3bIKE airedOpbl, COCTaBIAThH
BBIDA)XKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3aJayH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJEIM C HCIIOJIb30BaHHWEM ammapaTta anreOpsl,
MHTEPIPETUPOBATD ITOTYYCHHBIA PE3yJIbTaT.

DOyHKIUM U TPaPUKH:

CTpOUTHh TpaduKU KOMHO3MIMHU (QYHKIUH C TIOMOIIBIO 3IIEMEHTapHOTO
MCCJICIOBAHUS M CBOWCTB KOMIIO3HITUU JABYX () YHKIIHIA,

CTPOUTh T€OMETPUYECKHE 00pa3bl ypaBHEHMH U  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;



CBOOOJHO  ONEpPUPOBATH MOHATUSAMHU: TPaQUKA TPUTOHOMETPUUYECKHUX
byHKIMIT;

NPUMEHATh (QYHKUMU JI1 MOJEIUMPOBAHUS M HCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

HavaJyia MaTeMaTH4€CKOro aHAJIHM3A:

UCII0JIb30BaTh MPOU3BOAHYIO JUIsl UCCAEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTD
1 DKCTPEMYMBI;

HaXOAUTh HauOOJbllIee M HaUMEHbIlIee 3HaueHus1 QYHKUMHU HENPEPhIBHON Ha
OTpE3KE;

UCIIOJIB30BATh TMPOU3BOAHYIO I HAaXOXKJACHUS HAWIy4dllero pEUIEHUs B
OPUKIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKMX, 3ajJadax, i
OINIpPENIENICHUS] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMyJaod WM
rpadukom;

CBOOOJTHO  OMEpUpOBaTh MOHATUAMH: TEepBOOOpa3zHasi, OMNpeneIEHHBIN
UHTErpaji, HAaXOIWUTh MEPBOOOPa3HbIE 3JIEMEHTAPHBIX (YHKIMA U BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuiia;

HAXOAUTh TUIOMIA/I MJIOCKUX QUTYP U O0BEMBI TEJ C TOMOIIBIO0 MHTErpaa;

UMETh IIPEACTABICHHE O MAaTEMAaTHYECKOM MOJEIMPOBAHMM HAa IPUMEPE
cocraBieHUs qu(depeHINATbHBIX YpaBHEHUH;

pelmars NPUKIAJHBIE 3aJa4d, B TOM YHUCIE COLMAIBHO-DKOHOMHYECKOTO U
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

N

~

HaumenoBanue pa3aeiioB u
TEM IMPOrpaMmbl

KoaunuecTBO 4acoB

Konrpoann
Bcero P
ble padoThI

IIpakTH4yeck
ue padoTsl

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3zoBaTre/ibHbIE

pecypchbl

MHOXeCTBO TEUCTBUTEIHHBIX
yucesn. MHOTOYJICHBI.
PanmonansHbIe ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI
JINHENHBIX YpaBHCHUHN

24 1

DYHKIUU U TPaPUKH.
CreneHHast GyHKIUS C LIETBIM
oKa3zaTesieM

12 1

ApubdMeTnuecKuii KOpeHb n-
ol creneHu. MppanumoHanbHbie
ypaBHEHUS

15 1

[TokazarenpHas GyHKIHS.
[TokazarenpHbIC ypaBHEHUS

10 1




5 Jlorapudmuuaeckas GyHKIUS. 18 1
Jlorapudmudeckne ypaBHEHUs
5 Tpuronomerpuueckue 29 1
BBIPKCHUS U YpaBHEHUS
; [TocnenoBarenbHOCTH U 10 1
MIporpeccuun
8 HenpepriBHble QyHKINH. 20 1
[TpowusBoaHas
9 [ToBTOpEenue, 06o0IICHNE, 5 5
CHUCTEeMaTH3alusl 3HAHUI
OBUIEE KOJIMYECTBO YACOB
- 136 10

I10 ITIPOTPAMME




11 KVIACC

N KoanuecTBo 4acon
DJIeKTPOHHbIE
n| HauMeHoBaHue pa3aesioB u (undposrbie)
KoHuTpoJuabsH IIpakTH4Yeck
/ | TeM mporpaMmmsl Bcero oOpa3oBaTte/ibHbIE
ble padoThl ue padoThl

n pecypchl

Uccnenoanue hyHKIUM ¢ 29 1

MOMOIIBIO TPOU3BOTHOM

[TepBooOpa3zHas u UHTETpaAT 12 1

I'pacduknu

TPUTOHOMETPHUYECKHUX

GyHKIHH. 14 1

TpuroHomerpuyeckue

HEpaBEHCTBA

HppaunonanbHeie,

MoKasareJabHble U

24 1

norapupmMuuecKue

HEpaBEHCTBA

KommuiekcHbie uncia 10 1

HatypanbHble u enbie yncna 10 1




Cucrembl palluOHAIbHBIX,

HPPaIMOHATLHBIX 12 1
MOKAa3aTeIbHBIX U
norapu(pMHUUECKUX ypaBHEHUH
3ajauu ¢ mapameTpamMu 16 1
[ToBTOpenue, o6o0IIEHNE, 16 5
CHUCTEeMaTH3alus 3HAHUI

OBIIEE KOJIMYECTBO YACOB

- 136 10

10 ITTPOI'PAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N¢ KoauuecTBO YacoB
i DJIeKTPOHHbIE
ara

I Kontpoas | IIpakTuyec uugpoBbie
Tema ypoka Bee H3Y4eH

/ HbIE KHe o0pa3oBarTeib

ro s

I padoTbI padoThI HbI€ pecypchl
MHOK€eCTBO, ONepaIuy HaJl 1
MHO>XECTBAMH M UX CBONCTBA
Huarpammsl Diinepa-Benna 1
[IpumeneHne TeopeTHKo-
MHO>KECTBEHHOTO armaparta Jiist 1
pelieHus 3aaa4y
PanmonaneHble ynca.
OOBIKHOBEHHBIE U JACCATUYHBIC 1
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MePUOIUUECKHUE TPOOH
PanmonaneHble ynca.
OOBIKHOBEHHBIE U JAECATUYHBIC 1
IpoOH, MPOLIEHTHI, OECKOHEUHBIE
MePHOIUIECKHUE TPOOH




[Tpumenenue apoOeit u
MPOLIEHTOB ISl PELICHUS
MPUKJIATHBIX 33134

[Ipumenenue npobeii u
MPOLEHTOB IS PEIICHUS
MPUKIaIHBIX 3a71a4

JlelicTBUTENIbHBIEC YHCIIA.
ParmonanesHble 1
HppalMOHAJIbHBIE YHCIIA

Apudmernueckue oneparum c
HeﬁCTBHTeHBHBIMH qucjaaMu

Moynb IeMCTBUTENBHOTO YUCTIA
M €ro CBOMCTBA

[TpubnmxEHHBIC BEIYUCIICHNUS,
MpaBUJIa OKPYTJICHUSI, IPUKUIKA
1 OIIEHKA pe3ysibTaTa
BBIYHCIICHUH

OCHOBHBIE METOJIBI PEIICHUS
LEJIBIX U APOOHO-paIlMOHATBHBIX
ypaBHEHUI U HEPABEHCTB




OcHoBHEBIC MCTOAbI PpCIICHUSA

; LETBIX U APOOHO-pAIMOHATBHBIX
YPAaBHEHU U HEPABEHCTB

1 OCHOBHBIE METO/IbI PEIICHUS

4 LETBIX U JPOOHO-pAIMOHATBHBIX
YPAaBHEHU U HEPABEHCTB
MHoOro4IeHsl OT OJHOM

1 nepeMeHHou. JleneHne

5 MHOTOYJICHA Ha MHOTOYJICH C
octatkoM. Teopema beszy

1 MHoOTro4JIEHE! ¢ HEIBIMU

5 ko3 durmentamu. Teopema
Buera

1 Pemenne cucreM ITHMHEHMHBIX

7 ypaBHEHUU

1 Pemenne cucreM JTMHEHMHBIX

8 ypaBHEHUU
Marpuiia CucTeMbl JIMHEHHBIX
ypaBHeHU#. Onpenenurenb

1 MaTpHIIbI 2X2, ero

9 reOMETPUUYECKUN CMBICT U

CBOI’ICTB&; BBIYHCIICHHUEC €T'O
3HaA4YCHUA




Onpenenurens MaTpuLbl 2x2,
€ro reOMETPUYECKUN CMBICIT U
CBOMCTBA; BEIUYHUCJICHHUE €TO
3HA4YCHUS

[Ipumenenne onpenenauTes Ais
peIICHNA CUCTCMBI JIMHEUHBIX
YpaBHEHUU

Pemenue npukinaaHeix 3a1a4 ¢
TTOMOIIBIO CUCTEMEI JIMHEMHBIX
ypaBHEHUU

Pemenue npukinaaHbix 3a1a4 ¢
TMOMOIIBIO CUCTEMEI IMHEWHBIX
ypaBHEHUU

KonTtponbHas padoTa:
"PannoHasibHble YpaBHEHUS U
HepaBeHcTBa. CHUCTEMBbI
JIMHEHHBIX ypaBHEHUN"

OyHKIMSA, CIIOCOObI 3aIaHHsI
¢byskun. Bzaumuo oOpaTtHbie
¢byukuun. Komnosunus ¢yHkimii

I'paduk pynkun.
DneMeHTapHbIe IPeoOpa30BaHUs

rpaduKoB QYHKIIHI




OO6nacTh onpeaencHus u
MHO>KECTBO 3HAYCHHUI (DYHKITHH.
Hymu dynaxmum. [Tpomexyrku
3HAK MOCTOSIHCTBA

UéETtHbie 1 HEUETHBIC (PYHKITUH.
[lepuoauueckue GpyHKINN.
[IpomeXyTKM MOHOTOHHOCTH

byHKIIUN

MakcuMyMbl U MUHUMYMBI
¢byukuun. Hanbomnpiiee u
HauMeHblIIee 3HaueHUue PyHKIUN
Ha IPOMEXYTKE

JIuneitnas, KBaipaTUYHAs U
TpOoOHO-IMHEWHAs QYHKITUN

DneMeHTapHOe UCCIIeIOBaHUE U
MOCTPOCHUE I'PaPUKOB ITHX

byHKIUN

DneMeHTapHOe UCCIIEeIOBAaHUE U
MOCTPOCHHE I'PaPUKOB ITUX

byHKIMA

CreneHsb ¢ LEIBIM ITOKa3aTeIeM.
bunoMm HeroTona

CreneHsb ¢ LEBIM IT0Ka3aTeIeM.
bunoMm HeroTona




Crenennast GpyHKIUS C
HATYpPaJIbHBIM H LEJIBIM
nokasarenem. E€ cBolicTBa u

rpadux

KonTponbHast padora:
"Crenennas ¢pynkuus. E¢
cBoiicTBa U rpaduk"

Apudmernueckuit KOpeHb
HaTypaJbHOMW CTENEHU U €ro
CBOMCTBA

Apudmernueckuit KOpeHb
HaTypaJbHOMW CTENEHU U €ro
CBOMCTBa

[IpeoOpazoBaHuUst YHCIOBBIX
BBIPAKEHUH, COACPKAIINX
CTENIEHU U KOPHHU

[IpeoOpa3oBaHMs YUCIOBBIX
BBIPAKEHUH, cofepKaIInux
CTETeHU U KOPHU

[IpeoOpa3oBaHs YUCIOBBIX
BBIPKEHUH, coAepKaIInuX
CTETIeHU U KOPHU

HppanmoHanbHble ypaBHEHUS.
OcCHOBHBIE METO/BI PELLICHUS
UppalMOHAIBHBIX YPaBHEHUH




HppauunonaibHble ypaBHEHUS.
OcCHOBHbBIE METO/IbI PEILIEHUS
MPPALMOHAIIBHBIX YPABHEHUN

HppaumonanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIBHEIE Nnepexoaul B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

PaBHOCHIBHEIE Nnepexoaul B
PELICHUH UPPALTMOHATBHBIX
ypaBHEHUU

PaBHOCHIIBHBIE TIEpEXOIbI B
PELICHUH UPPALTMOHATIBHBIX
ypaBHEHU U

PaBHOCHIIBHBIE TTEPEXO/IbI B
pelLeHNH UpPaMOHAIBHBIX
ypaBHEHUI

CpoiicTBa u rpaduK KOpHS n-oi
CTETNEHH KaK (PyHKIUK 0OpaTHOM
CTETEHH C HATypaJIbHbIM
nokazaTesieM




CoiicTBa u rpaduk KOpHS n-oi
CTETIeHH KaK (PYHKIIUH 0OpaTHOMH
CTETIEHH C HATYPAIbHBIM
HoKa3areseM

KonTponsnas pabora: "CsoiicTBa
U rpauK KOpHS n-0¥ CTENeHMU.
WppatmonansHble ypaBHeHUA"

CreneHp ¢ paliMoHaIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBaA

CreneHp ¢ panMoHaIbHBIM
MoKazaTesieM U €€ CBOMCTBA

CreneHns ¢ panrnoOHaJIbHBIM
IokKasaTelieM M €€ CBOMCTBa

[TokazarenbHas pyHKUHUA, €€
CBO¥CTBa U rpaduk

Hcnonp3oBanue rpaduka
GbyHKUIMY 17151 pelieHust
YPaBHEHUN

Hcnonb3oBanue rpaduka
GbyHKUIMU 17151 pelieHust
YPaBHEHUN




IToka3arenbHble ypaBHEHUS.

S)

3 OCHOBHBIEC METO/IbI PEIICHHS
ITOKA3aTEIbHBIX YPaBHEHHUU

5 IToka3arenbHble ypaBHEHUS.

9 OCHOBHBIE METO/IbI PEIICHHSI
ITOKA3aTEIbHBIX YPaBHEHHUI

5 [Toka3aTenbHble ypaBHEHUS.

0 OCHOBHBIEC METO/IbI PEIICHHSI
MTOKA3aTENbHBIX YPAaBHEHHUU

5 KonTtponbHas padoTa:

1 "[MokazarenpHas GyHKIHS.
[TokazaTenbHbIC ypaBHEHHUS"

6 Jlorapudm yucna. CoiictBa

2 norapudma

6 Jlorapudm uuncia. CoiicTBa

3 nmorapudma

6 Jlorapudm yucna. CoiicTBa

4 nmorapudma

6 JlecsiTuuHbIEC U HATYpaJIbHBIC

5 sorapumsl




JlecaTUYHBIE U HATYypaJIbHbIE
norapupmsbl

[IpeoOpa3oBanme BEIpaKEHUH,
coJieprKalux Jorapudmol

[IpeobpazoBanue BhIpaKEHUH,
CoJIeprKaluX Jorapudmol

[IpeobpazoBaHue BhIpaKEHUH,
coJieprKalux Jorapudmol

Jlorapudmuueckas QyHKIus, eé
CBOICTBa U rpaduk

Jlorapudmuueckas GyHKIUA, €€
CBOMCTBA U TpaduK

Hcnonws3oBanmne rpaduka
(GYHKIMH JUTSL peHICHUS
ypaBHEHU U

Hcnonp3oBanue rpaduka
GyHKLIUYU 17151 pelieHus
ypaBHEHUI

Jlorapudmuueckre ypaBHEHUSI.
OcCHOBHBIE METOBI PELLIEHUS
norapu(pMHUUECKUX ypaBHEHU I




Jlorapudmudeckne ypaBHEHUS.
OCHOBHBIE METOIBI PEIICHUS
JorapuPMUICCKUX YPABHCHHMA

Jlorapudmuueckre ypaBHEHUSI.
OCHOBHBIE METOIBI PEIICHUS
Jorapu(PMUIECKUX ypaBHEHUN

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHNnH JorapupMUIecKux
ypaBHEHUU

PaBHOCHIBHEIE Nnepexoaul B
pelIeHnH JorapupMuIecKux
ypaBHEHUU

KonTtponbHas padoTa:
"Jlorapudmudeckas GyHKITUSA.
Jlorapudmuueckue ypaBHeHUS"

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIOBOTO apryMEHTa

CI/IHyc, KOCHUHYC, TAHI'CHC U
KOTAQHI'CHC YHUCJIOBOT'O apryMCHTa

ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOTO
apryMeHra




ApKcuHyC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOIO
aprymeHra

Tpuronomerpuyeckas
OKPY’KHOCTB, OIIPENICIICHHAE
TPUTOHOMETPUUECKUX (PYHKIIMM
YHCIIOBOTO apryMeHTa

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENICIICHAE
TPUTOHOMETPUYECKUX (PYHKIIHM
YHCIIOBOTO apryMeHTa

OCHOBHBIEC TPUTOHOMETPUIECKUE
hopmyIsI

OCHOBHBIC TPUTOHOMETPUIECKUE
hopmyIsI

OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

IIpeobpazoBanue
TPUTOHOMETPHYECKUX




BBIPAXKCHUM

[IpeobpazoBanue
TPUTOHOMETPHYCCKUX
BBIpAKEHUN

[IpeoGpa3oBanue
TPUTOHOMETPHUYECKIX
BBIPAKCHUMN

[IpeoGpa3oBanue
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

Pemrenne TpuroHomMeTpu4ecKux
ypaBHEHUU

Pemenune TpuroHoMeTpruuecKux
ypaBHEHUU

Pemenune TpuroHoMeTpruuecKux
ypaBHEHU U

Perienne TpUroHoMeTprUUECKUX
ypaBHEHUI

Perienne TpUroHOMEeTpHUUECKUX
ypaBHEHUI

Pelrenre TpUroHOMETPUYECKUX
YpaBHEHUH




Pemrenne TpuroHOMeTpU4ECKUX

0 YpaBHEHU I
0
KonTponbHas padora:
1 "TpuroHoMeTpuyecKue
0 BBIPKCHUS U
1 TPUTOHOMETPUYECKHUE
ypaBHEeHUA"
1 IlocnenoBaTeILHOCTH, CIIOCOOBI
0 3aJlaHUs TOCTIEe0BATEIBHOCTEN.
9 Meroa maTeMaTH4ECKOM
WHIYKIAH
1 MOHOTOHHBIE Y OTPAHUYEHHBIE
0 nociuenoBarenabHocTH. Mcropus
3 aHaIM3a OECKOHEYHO MaJIbIX

Apudmernueckas nmporpeccus

I'eomeTrpuueckas mporpeccust

OO, | 01O |~ O

beckoneuHo yObIBaroriast
F€OMETPUUECKAs IPOTPECCUS




CymMa 6eckoHeuHO yOBIBaIOLICH

3 TreOMETPUYECKON TIPOTPECCHH

1 JlunenHsI 1

0 AKCIOHEHIMAIBHBIN pocT. Yucmo

8 e. @opmyna CI0KHBIX
MIPOIIEHTOB

1 JlunelHbIN 1

0 AKCHOHEHIMAIBHBIN pocT. Yucno

9 e. @opmyna CI0KHBIX
MTPOIIEHTOB

1 Hcnonb3oBaHue mporpeccuu s

1 pelieHus: peabHBIX 3a71a4

0 MIPUKJIIATHOTO XapakTepa

KontponbHas padoTa:
"ITocneqoBaTEeNbHOCTH U
nporpeccun”

HenpepsiBHbIC PYHKIINHT U UX
CBOMCTBA

Touka pa3pbiBa. ACUMIITOTHI
rpadukoB QyHKUIUN

R N 7 e e I T e e B N

CaoiicTBa (hyHKIUH
HENpEepbIBHBIX HA OTPE3Ke




CoiicTBa (hyHKUIUI
HETPEPBIBHBIX HA OTPE3Ke

Meto1 HHTEPBAJIOB ISl PELLICHUS
HEPABEHCTB

Meto1 HHTEPBAJIOB ISl PELLICHUS
HEpPABEHCTB

O R R[NP RPROR RO R R

Meto1 UHTEPBAJIOB ISl PEILICHUS
HEpPABEHCTB

© R

[IpumeneHnne cBOMCTB
HENpephIBHBIX PYHKUIUN 115
pelieHus 3aaa4y

[Ipumenenue cBOMCTB
HENpPephIBHBIX PYHKUUN 115
pelieHus 3a1a4y

[TepBas u BTOpas IpOM3BOIHbBIC
byHKIIH

Onpenenenue, reoOMeTPUIECKUI
CMBICJI IPOU3BOTHOM

N NNPFRPIFPNPFPRP ODNPR

Onpenenenue, Gu3nUecKuit
CMBICJI TPOU3BOTHOM




VYpaBHEHHE KacaTeIbHOU K
rpaduKy QyHKIHHA

YpaBHeHUE KacaTeIbHOU K
rpaduky QpyHKIUU

[Ipon3BOIHBIE 3IIEMEHTAPHBIX

byHKINNA

[Ipon3BOIHBIE 3IIEMEHTAPHBIX

byHKINN

N - NN P ONEFEPIOIDNEFPRE BN P

[IpousBoHAS CYMMBI,
MIPOU3BEACHHUS, YACTHOTO U
KOMITO3UIIMH (PYHKUIUN

O N -

[IpousBoiHast CyMMBI,
MIPOU3BEACHHUS, YACTHOTO U
KOMITO3UIIUHU (PYHKLIUN

IIpousBoaHas CymMMBl,
IIPOU3BEJICHNUS, YACTHOTO U
KOMIO3ULUHN (QPYHKIUH

= W - o W

KonTtponsHast padora:
"IIpousBonnas”




1 [ToBTOpenue, 060061ICHNE,
3 CHUCTEeMaTU3al1s] 3HAHMIA: 1
2 "VpaBueHus"
1 [ToBTOpenue, o6oOIICHNE,
3 CHUCTEMaTU3aIMs] 3HAHMIA: 1
3 "OyHKIIH"
1
3 HToroBast KOHTpOJBbHAS padoTa 1 1
4
1
3 HToroBast KOHTpOJbHAS padoTa 1 1
5
1
3 [ToBTOpEeHue, 0600IICHNE, 1
5 CHCTeMaTH3alus 3HaHuI
OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITPOT'PAMME




11 KVIACC

Ne KosnuyectBo yacos
DJIeKTPOHHbIE
o KounTtpoJsb Aara uudposbie
/ eMa ypora Bce HbBIE TpakTuyec nsyHen o0pa3oBaTeibH
ro KHe padotbl | HA
I padoThI ble pecypchl
[IpuMeHeHne nmpon3BOIHOM K
uccleoBaHuI0 GYHKINN Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IpumeneHnne mpou3BOIHOM K
Hccaea0BaHuI0 (PYHKIMN Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
[Ipumenennre npou3BOIHOM K
Hccaea0BaHu0 PyHKIMA Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
IIpuMeHeHne npou3BOIHOMN K
UCCIIeIOBAaHUIO PYHKIIMNA Ha 1

MOHOTOHHOCTB U 3KCTPCMYMBEI




[IpuMeHeHne Mpou3BOIHOM K
WCCIICIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne nmpon3BOIHOMN K
Hccae0BaHUIO0 (PYHKIIMM Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxosxienrne HanOobIero u
HAaUMEHBIIIETO 3HAYCHUS
HEeTpepHIBHOW (PyHKIIMM Ha
OTpe3Ke

Haxoxaenue HaubombIIero u
HAaMMEHBIIETO 3HAUYCHUs
HEenpephIBHOM (QYHKIIUU Ha
OTpe3Ke

Haxosxnenue HanOoJIbILIero u
HaUMEHBLIEro 3HaYeHUs
HeNpepbIBHON (PYHKLIUU Ha
OTpe3Ke




10

Haxosxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpPEephIBHOW (YHKIUU HA
OTpe3Ke

11

Haxoxaenne HaubosbIIero u
HaUMEHBIIETO 3HAUYEHUs
HenpepbpIBHON (DYHKIIMHM HA
OTpe3Ke

12

Haxosxienrne HanOobIero u
HAaWMEHBIIIETO 3HAYCHUS
HEeTpepHIBHOW (PyHKIIMM Ha
OTpe3Ke

13

[IpumeneHnne Tporu3BOIHOM
JUIS HAXO0XACHUS HaWTyqIlero
pElIeHUS B IPUKIATHBIX
3a/auax

14

[IpumeHeHue Mporu3BOIHOM
JUIS HAXO0XKACHUS HAUTY4Ilero
pELIeHUS B IPUKIATHBIX
3aayax




15

IIpuMeHeHne npon3BOIHON
IUTSL OTIPENICIICHUS] CKOPOCTH U
YCKOpEHHs Ipo1iecca,
3aJJaHHOTO (POPMYIION WITH
rpaduKom

16

[IpuMeHeHne npon3BOIHON
JUIS OIIPEJIENIEHNS CKOPOCTH U
YCKOpEHUs mpoliecca,
3aIaHHOTO (POPMYJION WITH
rpadukom

17

Kommnozumus hyHkimii

18

Kommnozumus hyHkimii

19

Kommnozumus hyHkimii

20

I'eomeTrpuueckue oOpa3sl
YpaBHEHUI HA KOOPJIMHATHOM
IJI0CKOCTH

21

I'eomeTrpuueckue oOpa3sl
ypaBHEHUH Ha KOOPJIMHATHOM
IJI0CKOCTH

22

KonTponeHas padoTa:
"HccnenoBanue GpyHKIMHA ¢
MTOMOIIBIO TPOU3BOJHON"




23

ITepBooOpa3Has, OCHOBHOE
CBOMCTBO MepBOOOPA3HBIX

24

[TepBooOpa3ubie
AIIEMEHTAPHBIX (QYHKIUH.
[IpaBuna HaxoxaeHUS
epBOOOPa3HBIX

25

[TepBooOpasubie
AJIEMEHTapHBIX PYHKIUH.
[IpaBuna HaxoxaAeHUs
MepBOOOPa3HBIX

26

Nurerpain. ['eomerpruecknii
CMBICJI HHTETpasa

27

Berurcnenue onpeneéHHOro
WHTEerpaJa 1o ¢popmye
Herorona-JleitOauna

28

Berurcnenue onpeneéHHOro
HHTETpaa 1o Gopmyie
Herorona-JleitOHuna

29

[TpumeHeHue uHTETpaa s
HaXO0KJICHMS IUIoIaeH
IUIOCKUX (PUTYp




30

IIpuMeHeHnue uHTErpaa s
HaXO0XJIeHUS 00BEMOB
FEOMETPUUECKHUX T

31

[Ipumeps! pereHuin
mddepeHnnanbHbIX
YpaBHEHUU

32

[Ipumeps! permeHui
T pepeHInanbHbIX
YpaBHEHUU

33

MaremaTnueckoe
MO/ISTUPOBAHNE PEATHHBIX
MIPOIIECCOB C TIOMOTIIBIO
muddepeHnnanTbHBIX
ypaBHEHUU

34

KonTtponbHas padoTa:
"[TepBooOpa3Has u uaTErpant”

35

Tpuronomerpuveckue
(GyHKIIUHU, UX CBOKCTBA U
rpadguku

36

Tpuronomerpuveckue
(GyHKIIUYU, UX CBOMCTBA U
rpaduku

37

Tpuronomerpuyeckue
(GyHKIUY, UX CBOMCTBA U
rpaduxu




38

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduKu

39

Tpuronomerpuueckue
(byHKIMHU, UX CBOMCTBA U
rpaduKu

40

OT160p KOpHEH
TPUTOHOMETPHUYECKHUX
YpPaBHEHUH € MOMOUIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

41

OT160p KOpHEH
TPUTOHOMETPUYECKUX
YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPUUYECKOM
OKPY>KHOCTHU

42

Ot60p KOpHEH
TPUTOHOMETPHUYECKIX
YpaBHEHHIA C TIOMOIIBIO
TPUTOHOMETPHUYECKOM
OKPY>XHOCTH

43

OT160p KOpHEH
TPUTOHOMETPHUYECKIX
YpPaBHEHUH C MIOMOIIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTHU

44

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB




45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

47

Pemenne
TPUTOHOMETPUYECKUX
HEpPABEHCTB

48

KonTponsHast pabora:
"I'pacdukn
TPUTOHOMETPHUYECKHUX
(GyHKIMH.
TpuroHomerpuyeckue
HepaBeHcTBA"

49

OcHOBHBIC MCTOABI pCIICHUSA
IMOKa3aTCJIbHBIX HEPABCHCTB

50

OcCHOBHBIC MCTOABI pECIICHUSA
IIOKAa3aTCJIbHbIX HCPABCHCTB

51

OCHOBHBIC MCTOJbI PCHICHHA
IIOKa3aTCJIbHbIX HCPABCHCTB

52

OcHoBHBIC MCTObI pCHICHUS
MOKa3aTCJIbHbIX HCPABCHCTB




53

OcHOBHBIE MCTOAbI PpCHICHUSA
norapu(pMUIECKUX
HEPaBEHCTB

54

OcHOBHBIE MCTOAbI PpCHICHUS
norapupMUIECKUX
HEPaBEHCTB

55

OcHOBHBIE MCTOABI pCHICHUS
JOTapu(PMUUECKUX
HEPABEHCTB

56

OcCHOBHEIE MCTOABI pCIICHUS
Jorapu(PpMUIECKUX
HEPABEHCTB

57

OCHOBHBIE METOIbI PELLICHUS
HppalMOHAIbHBIX HEPABEHCTB

58

OcHOBHBIC MCTOABI pECIICHUSA
HppaliiOHAJIbHbIX HCPABCHCTB

59

OcHoBHBIC MCTOAbI pCHICHUS
HppalluOHAJIbHBIX HCPABCHCTB




60

OcHoBHEBIC MCTOAbI PCHICHUSA
HppauOHAIIbHBIX HCPABCHCTB

61

I'padmyeckue MeTo b1
PEIICHUS UPPANUOHATBLHBIX
YpaBHEHUU

62

I'paduueckue meToap!
pelieHus: UpparoOHaTbHBIX
ypaBHEHUU

63

I'paduaeckue meToap!
pereHus MoKa3aTeIbHBIX
ypaBHEHUU

64

I'paduaeckue meToap!
pelIeHus MOKa3aTeIbHBIX
HEPaBEHCTB

65

I'padmyeckue meTo bl
pelieHus JorapupMuuecKux
ypaBHEHU M

66

I'padmyeckue meTopl
pelieHus JorapupMuueckKux
HEPaBEHCTB

67

I'padmyeckue meTo b1
pelieHus orapupMuuecKux
HEPaBEHCTB




68

I'padmyeckue MmeTo bl
pEIICHUS MTOKA3aTeIbHBIX U

norapu(pMHUUECKUX ypaBHEHUH

69

I'padmyeckue MeTo b1
pEIICHUS TOKA3aTeIbHBIX U

Jorapu(PMUUECKUX YpaBHEHHM

70

I'paduaeckue meToap!
pelIeHUs MOKa3aTeIbHbIX U
Jorapu(PpMUUYECKUX
HEPAaBEHCTB

71

I'paduaeckue meToap!
pelIeHHs MOKa3aTebHBIX U
norapupMUIECKUX
HEPaBEHCTB

72

KonTponbHas pabora:
"UppaunroHaibHbIe,
MoKasareabHbIe U
norapupmMuIecKue
HepaBeHCTBA"

73

KommnekcHele yncna.
AnreOpanyeckas U
TpUTrOHOMETpHUecKast (popMeI

3allMCU KOMIIJICKCHOI'O 4HuCJia




74

KowmiuiekcHeie yncia.
AnreOpanyeckas u
TpUTOHOMETpHUYECKast GOpMBI
3aIlMCU KOMILIEKCHOT'O YHClia

75

ApupmeTrueckue oneparum ¢
KOMIIJICKCHBIMHU YK CJIaMH

76

Apudmernueckue onepanum c
KOMIIJICKCHBIMHU 4YHCJIaMHU

77

N3obpaxeHnne KOMITJIEKCHBIX
YHUCeN Ha KOOPAVMHATHOU
MJI0CKOCTH

78

N3obpaxeHne KOMITJIEKCHBIX
YUCeNl Ha KOOPJMHATHOMN
IJI0CKOCTH

79

®opmyna Myaspa. Kopuu n-
O cTeneHu 13 KOMILIEKCHOTO
qrcna

80

®opmyna Myaspa. Kopau n-
01 CTeNEeHN U3 KOMILJIEKCHOTO
yucia




IIpuMeHeHre KOMIUIEKCHBIX
YUCeJl JUIS PELICHUS

81
(bu3HYECKUX U
TCOMETPHYCCKUX 3a/1a4

82 KonTponsHas padora:
"KommiekcHbie uncna"

83 | HarypanbHbie U 1IeTbIC YnCIIa

84 | HarypasbHbIe U TIeTbIC YHCITA

85 [IpumeneHne npu3HaKoB
JETMMOCTH LIEJTBIX YHCEI

86 [IpumeneHne npru3HaKoB
JETMMOCTH LIEJBIX YACEI
[TpumMeHeHue MPU3HAKOB

87 | IenMMOCTH LIENbIX YUCEN:
HOJ u HOK
[TpumMeHeHue MPU3HAKOB

88 | ImenmMMOCTH LEeNbIX YUCEN:

HOJT n HOK




89

IIpuMeHeHne pU3HAKOB
JEIIMMOCTH LIEIIbIX YUCEI:
OCTaTKH 10 MOZYJIO

90

[IpuMeHeHne npu3HAKOB
JEIIMMOCTH LIETIBIX YUCEI:
OCTaTKH IO MOZYJIO

91

[IpuMeHeHne npu3HaKoB
JIEIIMMOCTH IIEIIBIX YHCEIT:
anroput™ EBkimaa nms
pelIeHHs 3a1a4 B IEIbIX
qHUCIax

92

KonTtponbHas padoTa:
"Teopus nenbix yucen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema u COBOKYITHOCTb
ypaBHeHHﬁ. PaBHOCHIBEHEBIC
CUCTCMBI U CUCTEMBI-
CICACTBUA




95

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEU
palMOHAIBHBIX YPaBHEHUN

96

OCHOBHBIE METOIbI PELLICHUS
CUCTEM U COBOKYITHOCTEU
MPPALMOHAIIBHBIX YPABHEHUN

97

OCHOBHBIE METO/IBI PEIICHHUS
CUCTEM U COBOKYITHOCTEH
MTOKA3aTENbHBIX YPAaBHEHHUU

98

OCHOBHBIE METOIbI PELLICHUS
CHUCTEM U COBOKYITHOCTEH
MOKa3aTeIbHbIX YpaBHEHUN

99

OcCHOBHBIE METOIbI PELICHUS
CUCTEM U COBOKYITHOCTEMH
Jorapu(pMUYECKUX ypaBHEHHMA

10

OCHOBHBIE METO/IbI pEILIECHHS
CHCTEM M COBOKYITHOCTEH
norapu(pMHUUECKUX ypaBHEHU I




10

IIpumeHeHue cucrem kK
pEIIEHII0 MaTeMaTHYECKIX
3a7a4 ¥ 3a/1a4 U3 Pa3IndHbIX
o0nacTeil HayKu U peaNbHOM
KU3HU, UHTEPIPETALNS
MOJTyYCHHBIX PE3yJIbTaTOB

10

[Ipumenenue cucrem Kk
PELICHUIO MaTeMaTUYECKIX
3aJa4 1 3a/1a4 U3 pasInyHbIX
oOracTell HayKH U pealbHOMN
KU3HHU, UHTEPIpeTaLns
MOJIy4EHHBIX Pe3yJIbTaTOB

10

[IpuMeHeHre HepaBEHCTB K
pELIEHUI0 MaTeMaTHYECKIX
3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX
obracTeil HayK U pealbHOMN
KHU3HU, UHTEpIpeTalus
MIOJIy4EHHBIX Pe3yJIbTaToOB




KonTtponsHas padora:
"CHucTeMbl pallMOHATBHBIX,

10 | wuppanmoHaNbHBIX

4 MOKa3aTeIbHBIX U
JOTapuPMUIECCKIX
ypaBHEHUI"

10 | PanmonanbHBIC ypaBHEHHUS C

) napaMmeTpamu

10 | PamumonambHBIC HEPABEHCTBA C

6 napamMmeTpamMu

10 | PamuoHambHBIC CUCTEMBI C

7 rapameTpamu

10 | HppamnuoHanbHbIC YpaBHEHUS,

8 HEpaBEHCTBA C TapaMeTpaMHu

10 | HppanuoHajabHbIE CHCTEMBI C

9 rnapameTpamMmu

11 | IlokazarenbHbIe ypaBHEHHUS,

0 HEPaBEHCTBA C TapaMeTpaMu

11 | IlokazarenbHbIE CUCTEMBI C

1 napaMmeTpamMu




Jlorapudmudeckue

11

) YpaBHEHHSI, HEPABEHCTBA C
napameTpamMu

11 | Jlorapupmuveckue CHCTEMBI C

3 napameTpamu

11 | TpuroHnomerpuuyeckue

4 YpaBHEHUS € ITapaMeTpamMu

11 | TpuroHomerpuuyeckue

5 HEpaBEeHCTBa C MapaMeTpamMu

11 | TpuroHomerpuuyeckue

6 CUCTEMBI C ITapaMeTpamMu
[TocTpoeHue u ucciaegoBaHue

1 MaTeMaTUYECKUX MOJIEIer

7 peanbHbIX CUTYALHH ¢
IIOMOILBIO YPAaBHEHUH C
napameTpamu
ITocTpoenue u uccae0BaHme

11 | MaTeMaTMYeCKuX Moienei

3 peabHBIX CUTYalUH ¢

IIOMOIIIBIO CUCTEM YPaBHEHUI
C rmapaMeTpaMu




[Toctpoenue u ucciaenoBaHue
MAaTEMaTUYECKUX MOJENIEN

11

9 pEAbHBIX CUTYyaIUi C
IIOMOIIIBIO CUCTEM YPAaBHEHUI
C apaMeTpaMu

12 | KouTponbHas padora: "3amaqn

0 ¢ mapamerpamu"

12 [ToBTOpenue, o6ooOIICHNE,

1 CHCTEeMaTH3aI1s 3HAHUI:
"YpaBHenus"

12 [ToBTOpeHue, 0600IICHNE,

5 CHCTEMAaTH3aLMs 3HAHMIA:
"YpaBHenus"
[ToBTOpEeHuE, 0600IICHNE,

12 | cucremaTu3zanus 3HAHUI:

3 "VpaBuenus. Cuctembl
ypaBHEHUI"

12 [ToBTOpEHUE, 000OIICHNE,

4 CHUCTEeMaTU3alysl 3HAHMMH:
"Hepasenctna"

12 [ToBTOpeHnue, 06061IeHNE,

5 CHUCTeMaTu3alysl 3HAHMMH:

"HepaBencrsa"




[ToBTOpeHnue, 06001ICHNE,

22 CHCTEeMaTH3aIlus 3HAHUI:
"HepaBencrsa"
[ToBTOpenue, o6o0IIEHNE,

12 | cucremaTu3anys 3HAHUIA:

7 "IIpousBosaHas u eé
npuMeHeHue"
[ToBTOpenue, o6o0IICHNE,

12 | cucremarusainys 3HAHWMH:

8 "[IpousBonHas u eé
npuMeHeHue"
[ToBTOpEeHUE, 0600IICHNE,

12 | cucremaru3aiys 3HAHWH:

9 "[IponsBoaHas u eé
npuMeHeHue"
[ToBTOpEHUE, 000OIICHNE,

13 | cucremaruszanus 3HaHWN:

0 "UHTerpain u ero

puMeHeHue"




[ToBTOpenue, 060061ICHNE,

13 .

1 CHCTeMaTH3allus 3HAaHUI: 1
"qDYHKIII/II/I"

13 [ToBTOpEenue, 0600IICHNE,

5 CHCTEeMaTH3aIlus 3HAHUI: 1
"(DYHKIII/II/I"

13 [ToBTOpenue, o6oOIIEHNE,

3 CHCTEeMaTH3aIlus 3HAHUI: 1
"(DYHKI_[I/II/I"

13 | HroroBast KOHTpOJLHAS 1 1

4 pabota

13 | HroroBast KOHTpOJLHAS 1 1

5 pabota

13 | TloBTopenue, 0600IICHKE, 1

6 cHUCTeMaTH3aIrs 3HAHUH

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITIPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






