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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIl Kypc «Anredpa W Hauajla MaTEMaTUUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GopMUpyeT
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00YyYalolUXCsi Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromiyecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIlt Kypc anreOpbl U Hadajdl MaTEMaTHYECKOTO aHajiu3a 3akKiabIBacT
OCHOBY Il YCHEIIHOTO OBJAQJACHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX MJIs JalibHeWIero oOpa3oBaHUd U B
MOBCETHEBHOM KM3HU. B TO ke Bpems oBlajieHne aOCTPAaKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLMSIMH aureOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKJEHUSI C MOMOIIBI0 MHAYKIIMU U PACCYXKIaTh JE€IyKTUBHO, MCIOJIb30BAThH
00001IeHne W KOHKPETH3allMio, a0CTparupoBaHWE W aHAJIOTHIO, (HOPMHUPYET
KpEaTUBHOE M KPUTHYECKOE MBIIIUICHHE.

B xone msydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOy4YarolIMecs MOJy4YaloT HOBBIA OMBIT PEIICHUS TPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO TIOCTPOCHHSI MaTeMaTHYECKUX MOJIEIEeH peanbHBbIX CUTYaIlHi,
UHTEpPIpETAUUd  TOJIYYEHHBIX  PEIICHUH, 3HAKOMATCS €  [pPUMEpaMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U HUCKYCCTBE, C
BBTAIOIIMMUCS MAaTEMATHIECKUMHU OTKPHITHSIMU M MX aBTOPAMH.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOoJ0KUTENbHON  KOHUEHTpPAallMKM  BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocnoBe Mmetonuku oOydeHMss aireOpe M HadajllaM MaTeMaTU4YeCcKOro
aHaJIu3a JISKUT JEATeIbHOCTHBINA IPUHLIUI O0Y4YEeHUSI.



B crpykType yuebHOro Kkypca «AnreOpa M Hauyajga MaTeMaTHYECKOIrO
aHalln3a» BBIIETCHBI CICAYIONINE COAepXKaTelIbHO-METOANUECKHe TuHUM: «Yucna
U BeIUUCIeHUs», «DyHKIMN U rpadukuy, «YpaBHEHHUS W HEpaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruka». Bce OCHOBHEBIE
COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUW JABYX JIET
o0ydyeHUss Ha YpPOBHE CpeIHero oomiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHINIAsSCh HOBBIMHU TeMaMH W pasfenamu. JaHHBIHA
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IIOCKOJIBKY OOBEAMHAET B cele
COJIep)KaHUE HECKOJIBKMX MAaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. [lo Mepe Toro kak oOyuaromuecs OBIaJEBarOT BcE Ooiee
IMIUPOKUM MaTEeMaTHYECKUM anmnapaToM, y HUX MOCIEA0BATEIHHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYyI0 MOJIeNbh pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TOTYYCHHbBIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEIIeHUsI CaMOCTOSTETFHO COPMYIIUPOBAHHON MAaTeMaTHYECKOW 3aJaud, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenbHO-MeTOIMYEeCKass TUHHS «Uucia U BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopasoBanus. Ha ypoBHe cpennero o0iiero
oOpa3zoBaHus 0coboe BHUMaHUE  yHeiseTcss  (OPMUPOBAHMIO  HABHIKOB
pPaIMOHANILHBIX BBIYMCIICHUN, BKIIOUAIOMIUX B Ce0s MCIOJIb30BAHHE Pa3TUYHBIX
dopM 3amucu YHMClIa, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHWBATh YHMCIIOBBIE BBIpaKEHHS, pabOTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMbIE OOYy4alolMMCSI MHOXECTBAa HATYPaJIbHBIX, IENbIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YHCET  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3TUX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My CcHenupUYecKre 3aJaddl W OIepaluu: JeJCHHe HaIelo,
ONEpUpPOBaHUE OCTATKAMH Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOMCTBA
palMOHANBHBIX U UPPALMOHAIBHBIX YUCEN, apu(METHUECKUE ONEPalliU, a TaKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY pacIIMPEHHIO Kpyra HCHOJIb3YEMBIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3JInYHbIX 33724
GopmMupyeTcsi mpeAcTaBIeHHE O €IMHCTBE MATEMaTHUKU KaK HAyKd U €€ polu B
MOCTPOEHUU MOJIEJEeH peaJlbHOTO MHpa, IMIMPOKO HCHOIB3YIOTCA 00001IeHue U
KOHKpETHU3aIHsL.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcsi Ha MPOTSIKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasgene Ilporpammbl TMperyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOy4aromiuecs OBIAACBAIOT PA3IUYHBIMH METOJAMHU  DPEIICHHUS
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pallMOHAJBHBIX, HPPALMOHATIBHBIX, TIOKa3aTeNbHBIX, JOTapu(PMUUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI, HEPABEHCTB W CHCTEM, a TaKXke 3ajady,
coaepkamux napaMeTpbl. [loaydeHHbIE YMEHHSI IIMPOKO HCIOJB3YIOTCS IpHU
uccinenoBaHud (PYHKIUNA C TMOMOIIBIO MPOU3BOJHOM, IPU PEUICHUU MPUKIATHBIX
3a/1a4 U 3a7]a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIINUX 3HAYCHUUN ()YHKIIUH.
JlanHasi conepxaTebHas JUHUS BKJIIOUaeT B ceOsl Takke (popMHUpOBaHHE YMEHHI
BBITIOJIHATHL  pacu€Thl 1o  ¢dopmynaMm, MpeoOpa3oBaHUS  PAUMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TaKXKE BBIPAKECHU,
collepKallluX CcTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuana  MPOUCXOAUT  JalbHEHIIee  pa3BUTHUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIIUICHUST O0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKU JIETYKTHBHBIX
paccyxjaeHudt, paboTel C  CUMBOJbHBIMU  (opMamu,  MOpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npemiaraet 3(PQGEeKTUBHBIE MHCTPYMEHTBI JJIS PCEIICHUs] TPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJlay, HArJIsiIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
sI3bIKa HAYKH.

ConepxartenbHo-MeTonuueckas JuHuA «DyHKIMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYrUMU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUsI MaTepuana. M3yueHnue creneHHoi,
MoKa3aTeIbHOM, JIorapuMUUEeCcKO U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHCTB
U rpaduKOB, UCIMOJIb30BaHHE (DYHKIMI ISl 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, HCCIE0BATh TMOJMYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTepua 3Toi cofepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
paznu4yHON (opMe: aHATUTHYECKOU, Tpaduueckoi u cioBecHO. Ero m3yuenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHUs «Hadana maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI 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 HAUMEHBIIIHE
3HAUEHWS, BBIYHUCIATH IUIOMAnU (Guryp u oOBEMBI TEd, HAXOAWTH CKOPOCTH H
YCKOpeHus1 TIpoueccoB. JlaHHasg coaepxareibHas JMHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIYy4dllee PENICHHE B TMPUKIATHBIX, B TOM YHUCIE
COLMAIIBHO-3KOHOMHMYECKUX, 3aJladax. 3HAKOMCTBO ¢ OCHOBaMH MAaTEMATHYECKOTO
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aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (HOPMabHO-JIOTUYECKOTO U
KpEaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HCKyccTBe. OOyuarommuecs: y3HarT O
BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKu, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ce0si DJIEMEHTHhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTUKu. TeopeTHko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIBbHOU MaTeMaTUKHU
U TpejjararoT Hanbojee YHUBEPCATbHBIM S3bIK, OOBECIUHSIONINI BCE pPa3/eibl
MaTeMaTUKd U €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbICe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX TNpPWIOXKEHUus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromieMycss TOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU W HCMOJIb30BaTh €ro JUIsl BHIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT TPHU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
npaBWaM  TMOCTPOCHMUS  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00y4Jaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS 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
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTYyalluid, WCCJIEJAOBAHMUS H3THUX MOJIeNIed C TIOMOUIBIO afmapara anredpbl |
MAaTE€MAaTHYECKOTO aHaln3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJIbTaToOB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3/iesioB MPOrPAMMBbI, IOCKOJIbKY BEChH MaTepHal
y4eOHOro Kypca IIUPOKO HCHONB3YeTCs ISl PellleHus MPUKIATHBIX 3amad. [lpu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOIb30BaTh  AHAJIOTHIO, 0000IMaTh M KOHKPETHU3MPOBATH  IPOoOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcce U3YUEHUs BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kmacce — 136 vacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeuctBurenbHble uncna. PanuoHanbHblE W UPpPAUMOHAJIBbHBIE YHCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenp c 1uenbiM mnokaszateneMm. bunHom Hbiotona. Hcenonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM MTOKA3aTEIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4WwIeHbl OT OJHOM IEpPEMEHHOW. JleleHue MHOro4jcHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.



OcHoBHBIE TPUTOHOMETPUUYECKUE (bopMyIbI. [TpeoGpazoBanue
TPUTOHOMETPUUECKHUX BBIPAKEHUMN. PellieHre TPUroHOMETpUYECKUX YPaBHEHUN.

Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, TPUMEHECHHUE OINPEACIUTENS I PEIICHUS
CHUCTEMBbl JIMHEMHBIX YypaBHEHUU. PellleHHWe NpUKIAIHBIX 3a1ad C IIOMOILIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[locTpoeHre MaTeMaTUYECKHX MOJENIEW pealbHOM CUTyalud C MOMOIIBIO
YpaBHEHUW W HEpaBeHCTB. [IpyMeHEHHE ypaBHEHHMII M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKM W peaabHOU
KU3HU.

DYyHKIUH U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHkuuu. B3aumMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB (HyHKIIHMA.

OO6nactp ompeneneHUuss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUU HA TPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JApOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IIEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUU OOpaTHOM
CTEIIEHU C HATYPaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEaJbHBIX IIPOLIECCAX W SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMS IOCJIedOBaTelIbHOCTEH. MeTtoj
MaTeMaTUYEeCKOM VUHAYKIUU. MoHOTOHHBIE " OrpaHUYEHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHUS MAaTEMaTHYECKOIO aHAJIN3a KaK
aHajau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIICH T'€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Yucno e. @opmyna CIOXKHBIX
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IPOLEHTOB. Hcnonp30BaHWe MPOrpecCH Uil PELICHUs peajbHbIX —3a1ad
MIPUKJIAAHOTO XapaKTepa.

HenpepoiBHble (QyHKUMH W HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMN HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB JUI1 PELICHUs HEpaBeHCTB. IIpuMeHEHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(du3znuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoanble  aneMmeHTapHbIX  QyHkuui.  IlpoumsBomHas ~ cyMMBbl,
NPOU3BEACHHUS, YACTHOTO U KOMIIO3ULIUU (DYHKIIH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepalMd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS PEaAJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KIJACC

Yucia 1 BHIYMCICHUA

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoupmuii oOuui nenurtens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o moayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHca. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPJAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCeN IS pelIeHus] (PU3NUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa ¥ COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCcKux HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS HUPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJIbl PEIICHHUS] CUCTEM M COBOKYIHOCTEH palUOHAJbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JOTapu(PMUIECKUX YPABHEHHI.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3Ju4HbIX oOJacTell HAYyKH U peaabHOU
KU3HU, HTHTEPIPETAIUS TTOJTYUYECHHBIX PEe3yIbTaTOB.

DYyHKIUHN U TPaPuKU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadUKH.

I'padpuueckne meTonbl pelieHus ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QyHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NP PEUICHUU 3aJady M3 JAPYTUX YUEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

[IpumeHeHue mMpou3BOAHON K UCCIIeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxaenue  HauOonbllero M HAMMEHBIIErO0  3HAYEHUM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHON I HAXOXKJACHUS HAWIY4YlIEro pEHIeHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTH W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOOOpa3HbIX. I[lepBoOOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuna HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTprueckui CMBICJI WHTETpaJA. Brruucnenue
onpenenéHHoro uHTerpana mo popmyine Hetorona-JleOnua.

[Ipumenenue umHTETrpana s HAXOXKACHHUS IUIOMIAACH TUIOCKUX GUTyp U
00BEMOB TEOMETPUIECKUX TETI.

[Tpumepsl pemennit nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICIMPOBAHUE PEATBbHBIX TIPOIECCOB C TOMOIIBI0  JAu(hepeHITUATHHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YUEBHOI'O KYPCA
«AJI'EBPA 1 HAHAJTA MATEMATHUYECKOI'O AHAJIM3A»
(YTJIVBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JieHa  POCCHICKOro  OOIIecTBa,  MpeJCTaBlIeHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DJTUX JOCTWKEHHUUA B JIPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKd U JEATEIbHOCTBhIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acIlieKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOPECCHOHANBHOW  NIESITENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
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Oynymieit mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTH4ecKOMy  OOpa3OBaHHIO |
caM000pa30BaHUI0 HA TPOTSHKEHWHW BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a7]ad MAaTeMaTHUEeCKOW HANPaBICHHOCTH,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS :

c(OpPMHPOBAHHOCTh  JKOJOTHYECKONW KYJBTYpHl, TOHUMAaHHUE BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpelbl, 0CO3HaHHE TJIO0ATBHOTO XapaKTepa dKOJOTHICCKUX MPOOIeM, OPUCHTAIIHSI
Ha TPUMCHCHHEC MATEMaTWYCCKUX 3HAHWUW JUIA pEIICHHWs 3aaad B 00JacTH
OKpYXarolel cpejpl, TUIAHUPOBAHUE TIOCTYIIKOB M OIICHKA WX BO3MOXKHBIX
TIOCIICJICTBUH JJISI OKPY)KAIOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHOH  TPAaKTHUKW, TOHUMAaHHE
MaTEMaTUYECKOM HAyKu Kak c(]epbl YeIOBEYSCKOH JICATEIIBHOCTH, 3TaloB ¢
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IUBWIM3AIMN, OBJIAJICHHE S3BIKOM
MaTEMaTUKA M MaTEMaTHYCCKOW KyJIbTYypOH KakK CpEJICTBOM IIO3HAHHWS MUpa,
TOTOBHOCTh OCYIIECTBIISATh TPOEKTHYIO W HCCICIOBATCIIbCKYIO JIEATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUS [ 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOAMMOTO aHAJIN3a;

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

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSX, MpEaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNI;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh aAPTyMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;
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BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA ¢ YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO NIO3ULIMIO0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro oObEKTa, sIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y O0BEKTaMHU, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOATEIBLHO (POPMYIHPOBATH O0OOIIEHHS W BBIBOJBI MO pPe3yJbTaTam
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTATH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIIPOC U JIJIsl pEUICHUA 3aa4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh HH(POPMALIUIO, TPEICTABIATh €€ B pPa3IMYHBIX (popmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMHU H
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B X0j/ic OOCYXXJI€HHUs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMOW TEMBlI,
mpoOJIeMBI, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,
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MIPEACTABIATh PE3YNBTAThl PEUICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayd, BRIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMHU  TIO3HABAaTEIBbHOW  peEeKCHMM KaK  OCO3HAHMSI
COBEPIIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIiecca M Pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a/1a4u;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yjIbTaTa IEIH U YCIOBHIM, OOBSCHSATH IPUIHHBI
JTOCTY)KCHUS WU HEAOCTHKEHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTbHOM
paboThl TpU pelIeHHW YYeOHBIX 3ajJad, MNPUHUMATH eI COBMECTHOMN
JCSATENFHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJBI paboOT, JOrOBapUBaTHCS, OOCYXJaTh MPOIECC U Pe3yiabTaT paboTHI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUS, 0OMEH MHCHH,
«MO3TOBBIE IITYPpMBbI» W WHBIE), BBHIMOJIHITH CBOKO YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH YICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO CBOETo BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aMMOICHCTBHS.

NNPEIJMETHBIE PE3YJIBTATHI

K koniy oOyuenus B 10 kjacce 0OyyaroIIMIiCS MOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3yJIbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMmbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3ay:

Yncsia v BBIYUCTIEHUSA:
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CBOOOJHO OINEpPUPOBATH MOHATHSMH: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckas JapoOb, MPOLEHTHl, HUPPALUOHATBHOE YHUCIO, MHOMXKECTBA
paLMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOYJIb JEUCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JJISI PEUICHUS MPUKIATHBIX 3aJad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUU U PEATbHOU )KU3HU;

MPUMEHATH NPUOIMKEHHBIE BBIUUCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIIKY U
OLICHKY p€3yJIbTaTa BbIYMCIICHUM;

CBOOOJHO ONEpUpPOBATh MOHATHEM: CTENEHb C IEJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOASILYI0 (OPMY 3alUCU JE€HCTBUTEIbHBIX YUCEN JJI PELICHUs
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApU(DMETHUECKHI KOPEHb HATypalbHOU
CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHb C PAllMOHAIBHBIM MTOKa3aTeNleM;

CBOOOJTHO OMEpPUPOBATH MOHATUAMM: JIOrapudM uwucia, AECITHUYHBIE WU
HATypaJIbHBIC JIOTAPU(PMBI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCMHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M apKTaHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
pallMOHAIBHBIX YPAaBHECHUH, NPUMEHATh METOJ HWHTEPBAIOB JUISl PELICHUS
HEPAaBEHCTB;

CBOOOJHO OINEpPUPOBATH MOHSATUAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MEeIbIMH KO3(P(UIMEHTaMH, KOPHHU MHOTOYJICHA, NPUMEHSTH
J€JICHHE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl pELLICHUs 3a]a4;

CBOOOJHO OMEpUPOBATH TOHATHSIMHU: CHUCTeMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONpPEACNIHUTENIb MATpullbl 2 X 2 U €ero TIeOMETPUYECKUU CMBICT,
MCIIOJIb30BaTh CBOMCTBA OMNpenenuTenss 2 X 2 s BBIUKCICHUS €r0 3HAYCHWS,
MPUMEHATh ONPENCIUTENIA JUISI PEUIEHHUS CHCTEMbl JIMHEWHBIX YpPaBHEHH,
MOJICJIMPOBATH PEAJIbHBIE CUTYAllUd C TIOMOIIBIO CUCTEMBI JINHENHBIX YPABHEHUU,
WCCIIEIOBATh IOCTPOCHHBIE MOJEINW C TOMOIIBIO MATPULl U ONPEAECITUTENEH,
MHTEPNPETUPOBATH NOIYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BAaTh CBOMCTBA JEWUCTBUH C KOPHSIMU JUIsi TpeoOpa3oBaHUs
BBIPAKCHUU;
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BBITIOJIHATH NIPEOOPAa30BAHNS YHUCIOBBIX BBIPAKEHHUM, COACPKAIINX CTEIICHH C
palOHAIBHBIM TIOKa3aTelNeM;

UCII0JIb30BaTh CBOIICTBa aorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu()MUYECKUX BHIPAKEHUM;

CBOOOIHO OMEpUPOBaTh MOHSATUSMHU: HPPAIMOHAIBHBIC, MOKAa3aTeIbHbIE U
JorapuMUYECKrEe YpaBHEHUS, HAXOJAUTh UX PEIICHHSI C TIOMOIIBI0 PaBHOCHIBHBIX
MIEPEX0/I0B MU OCYIIECTBIISS IPOBEPKY KOPHEH;

NPUMEHSATH OCHOBHBIE TPUTOHOMETpPUYECKHE (POPMYIBI IJIs1 MpeoOpa30oBaHHUS
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOO/IHO ONEpUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE,
NpUMEHATh  HeoOXoaumble  (QOpPMyYIBl Ui PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHECHHIA;

MOJICTMPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISTH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3aadd, HCCICIOBAThH
MIOCTPOSHHBIC MOJIETH C UCITOJIb30BAHUEM ammapara aireOpsi.

DyHKIUH U TPAaPUKU:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: (PYHKIHS, CIIOCOOBI 3a1aHus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMS (YyHKIUH, rpaduk QyHKIUH,
BBITIOJIHATD JIEMEHTapHbIE peoOpa3zoBaHus rpadukoB GyHKIU;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: O0JACTh OIpPENEICHUS U MHOXKECTBO
3HaYeHUH QyHKUNHU, HYIH QYHKINH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OINEpPUPOBaTh NOHATUAMU: UETHBIE M HEUYETHbIE (YHKLUHU,
nepuoanyeckue QyHKIMH, TPOMEXKYTKH MOHOTOHHOCTU (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMBI (YHKIIMH, HaAuOOJbIlIee W HAWMCHbIIIEe 3HaueHHEe (QYHKIMU Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nmokasarenieM, rpaduk KOpHsS N-Oi cTerneHu Kak (GyHKIUKA OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I1OKa3aTeseM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTH4Has U JpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSMHU: IOKazaTelbHas W JIOTapupMUUecKast
(yHKIMH, WX CBOWCTBA M TpadHKH, HCIOJIB30BATh UX TpapUKH IS PELICHUS
YpPaBHEHUN;

CBOOOIHO OMEpUPOBATh MOHATUSMHU: TPUTOHOMETPHYECKAs OKPYKHOCTH,
orpeeseHIe TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIIOBOTO apryMEHTAa;

UCTOJb30BaTh Tpaduku (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU PEUICHUM 3a7ad U3 APYTUX Y4eOHBIX MPEAMETOB M peajbHOU
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHUMOCTH MEX/y BEJIMUYNHAMU;
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Hauyana maTeMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEpUpPOBATh MOHATHUSIMH: apuPMeTHUecKass U TeOMETpUuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlas reOMEeTpUYecKas Mporpeccusi, JUHEHHbIN U
AKCIIOHEHIUATBHBIN POCT, (OpMya CIOXKHBIX MPOLEHTOB, UMETh MPECTaBICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOrPECCUM JJisi PELIeHUs pealbHbIX 3ajad MPHUKIaJHOrO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
NOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OIpaHUYEHHBIE TOCIEJ0BATEIbHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHS MaTEeMaTHYEeCKOro aHaliu3a KaKk aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJIHO OINEPHPOBATh TMOHATHSAMHU: HEMPEPHIBHBICE (DYHKINH, TOYKHU
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEpUpPOBATHh MOHATHEM: (GYHKIHS, HENpepblBHAs Ha OTPE3Ke,
PUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA /TS PEIICHUS 3a/1a9;

CBOOOJTHO OIEpPUPOBATH TOHATUSMM: TeEpBasi W BTOpas MPOU3BOIHBIC
dyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCTSTH TPOU3BOJIHBIE CYMMBI, MPOU3BEACHHMS, YACTHOTO U KOMIO3UIIHH
IBYX (DYHKIIHM, 3HATH MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3UYECKHM CMBICT MPOU3BOJHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMNEpUPOBaTh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAHUS PeaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYCOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicss MOTYYUT CIEAYIOIIHE
peIMeTHbIE Pe3yJIbTaThl MO OTIAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMAaTUYECKOTO aHAIN3a»:

Yucia U BBIYUCIEHUS:

CBOOOIHO OMEpUpOBaTh MOHATHSAMHU: HATypajdbHOE M I€JI0€  YHCIIO,
MHO’KECTBA HATYpaJIbHBIX M IIEJIBIX YHCEJ, UCIOJIb30BaTh MPHU3HAKU JIETMMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4MCeN sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOOJHO ONEpPUpPOBaTh MOHATUEM OCTaTKa MO MOAYJIIO, 3alHChIBATh
HaTypaJIbHbIE YUCIIa B PA3IMYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,
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CBOOOJHO ONEpUPOBaTh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIA B anreOpandyeckoil u
TPUTOHOMETPUUYECKON (popMe, BHITOJIHITH apuMETUUECKUE ONEpalui ¢ HUMU U
M300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMH: HUPPALUOHAIIBHBIE, MOKa3aTeJIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PELIEHUS C  IOMOILbIO
PAaBHOCHJIBHBIX TIEPEXOJOB;

OCYHLIECTBJISITh OTOOp KOpHEW TMpU PpEUIEHUHd TPUTOHOMETPHUUECKOTO
ypaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNBl i1 pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBbI U COBOKYMHOCTEW pallMOHAJIbHBIX, UPPAIMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKrX YpaBHCHUN U HEPABEHCTB,;

pemarb palroOHaJbHEbIE, MppalMOHAIbHBIE, MOKa3aTelbHBIE,
norapuMUYeCKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS M  HEPABEHCTBA,
coepKale MOIYJIU U IapameTphl;

NPUMEHSTH rpaduyecKre METOJIbI JIJIsl PEeUICHUs] YPaBHEHU U HEPaBEHCTB, a
TaKXe 3a7a4 C IlapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDAXXCHHMS, YPAaBHEHHUs, HEPABEHCTBA M MX CHUCTEMBbI II0 YCJIOBHUIO 33J1a4H,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM arfmapara anreopsl,
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMHK (PYHKIUH C TOMOINBIO DSJIEMEHTAPHOTO
MCCJIEIOBAHUS ¥ CBOWCTB KOMIIO3HITUH JABYX () YHKIIHIA,

CTPOUTH TE€OMETpUYECKHEe oOpa3bl ypaBHEHUHM U  HEPaBEHCTB Ha
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh MOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
dynkImii;

OPUMEHATh (PYHKUUM [JJI MOJACIMPOBAHUS UM KCCIENOBAHUSI pPealbHBIX
IIPOLIECCOB.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A:

MCIIOJIb30BaTh MPOU3BOAHYIO VISl HCCIIEOBaHMS (DYHKIIMM Ha MOHOTOHHOCTD
1 KCTPEMYMBI;
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HaXOJUTh HauOOJbIlIee U HaUMEHbIlIEEe 3HaUeHUs (YHKLIUH HENPEPhIBHON Ha
OTpE3KE;

MCII0JIb30BaTh IMPOU3BOJHYIO [UJISl HAXOXKJIECHHUS HAWIYYIIEro peHieHus B
NPUKIAJAHBIX, B TOM YHCJIE COLUMATbHO-DKOHOMUYECKHX, 3ajadax, s
ONIPENENCHUS] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMyJaod WM
rpadukom;

CBOOOJHO  ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh IEpPBOOOpA3HbIE JIIEMEHTAPHBIX (YHKUHMH M BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HAXOAUTh TUIOMIA/IA IJIOCKUX QUTYP U OOBEMBI TEJl C TOMOLIBIO HHTErpaa;

UMETh TMPEJCTABICHHE O MAaTeMaTHYeCKOM MOJICTMPOBAHMM HAa MpPHUMEpE
cocTaBlieHUs TudPpepeHInaTbHbIX YpaBHEHUN;

pelmaTh NpUKIaJHbIE 3a1a4d, B TOM YHUCJIE COLUAIBHO-IKOHOMHYECKOTO M
¢u3nyeckoro xapakrepa, CpeACTBAMU MaTEMAaTUYECKOI'O aHAIM3A.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPorpamMmbl Bcero Kontponupie | [lpaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie hynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KUIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontponupie | [lpaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpamMmu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC

KoaunuyecTBo 4acoB Jata wsyuenns JNEKTPOHHKIE
Ne Tema ypoxa uudposbie
n/n B Kontpoabubie | IlpakTuyeckue o0pa3oBaTejibHbIE
cero padoThI padoTsI pecypchl
MHO3K€eCTBO, ONepaIuy HaJl 1
MHOKECTBAMU M UX CBOMCTBA
Hwnarpammsl Diinepa-Benna 1
[IpuMeHeHne TeopeTnko-
MHOY»XECTBEHHOTO arrapara Jjis 1
pereHus 3aaa4
Panmmonanbueie ynca.
OOBIKHOBEHHBIE U ICCITHYHBIC JPOOH, 1
MPOIICHTHI, OECKOHEYHBIC
MepUOANIECKUE APOOH
PanmonansHbIe YKcIa.
OOBIKHOBEHHBIE U JICCATHYHBIC JPOOH, 1
MPOIICHTHI, OECKOHEYHBIC
MePUOANYECKHIE TPOOH
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a1a4
[Ipumenenue npoOeii U POLIEHTOB IS 1
peuieHus NpUKIaAHbIX 3a7a4
JlericTBUTENIbHBIC YHCIIA.
PannonaneHbIe ¥ MppalMOHaAIbHbBIE 1

qucia
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ApupmeTrueckue oneparum ¢
JeWCTBUTEIILHBIMU YHACITAMHU

10

Monynbs AeCTBUTEIBHOTO YUCIIA U €r0
CBOMCTBA

11

[TpuGnmxEHHBIC BEIYUCIICHHUS,
IpaBuUjia OKPYIJICHHUS, IPUKUIKA U
OLICHKA PE3yJIbTaTa BIYUCICHUN

12

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
JTpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PECIICHUSA TCIIbIX U
IpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEILICHUS 1IeNIbIX U
JIPOOHO-PAaLIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
JleneHre MHOTOYJICEHA HA MHOTOYJICH C
octatkom. Teopema bezy

16

MHOTO4JIEHBI C IETBIMH
ko3 durmentamu. Teopema Buera

17

Pemienue cucrem TMHEHHBIX
ypaBHEHUH

18

Pemenue cucrem JIMHENHBIX
yYpaBHEHUH

19

Marpuna cucTeMsl JIMHEUHBIX
ypaBHeHui. Onpenennurenab MaTpULbl
2x2, ero reOMETPUUYECKUI CMBICI U
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CBOfICTBa; BBIYHCIICHHUC €I'0 3HAYCHUA

20

Omnpenenurens MaTpuLbl 2X2, ero
r€OMETPUYECKUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYECHUS

21

[Ipumenenne onpenenuTesns ais
peIICHHA CUCTCMbI JIMHEUHBIX
YpaBHEHUU

22

Pemenne npuknaaHeix 3a1a4 ¢
MTOMOIIBIO CUCTEMEI JIMHEWHBIX
YpaBHEHUU

23

Pemenune npukinaaHbIx 3a1a4 ¢
TMOMOIIBIO CUCTEMEI JIMHEMHBIX
YpaBHEHUU

24

KonTtponbHas padoTa: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JINHEHHBIX YpaBHEHUN"

25

OyHKIHUSA, CTIOCOOBI 3aaHus (DYHKIIUH.
B3anmuo 00paTHbIe GyHKITUH.
Komnosunus pyHkmii

26

I'paduk dyHkumun. DnemMeHTapHbBIC
npeoOpazoBanus rpa@uKoB PYHKINN

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHud ¢pynkuuu. Hynu ¢pyHkimm.
[TpomexyTKH 3HaK OCTOSTHCTBA

28

Ué&rHble 1 HeUETHBIE (PYHKIINU.
[Tepuoauueckue GyHKINU.
[TpoMexyTKr MOHOTOHHOCTH (DYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIHH.
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Hauboupiiee u HauMeHblIee 3HAYCHUE
(GYHKIMU HAa TPOMEXKYTKE

JIuneiiHas, KBapaTHIHAS U JPOOHO-

30 .
TUHEWHas QYHKIUH

31 DNeMEeHTapHOE UCCIIEIOBAaHUE U
MOCTPOEHHE TPAPUKOB ITHX (PYHKITHHA

32 DNeMeHTapHOE UCCIIeIOBAaHUE U
MOCTPOEHHE IPaPUKOB ATUX QYHKIUI

33 CrerneHs C 1eNIbIM TTOKa3aTeNieM.
bunom Herorona

34 CreneHsp C 1enbIM MOKa3aTeleM.
bunom Herorona
CrenenHas GyHKIHS C HATypaJIbHBIM U

35 nensM nokasareiieM. E€ cBoiicTBa 1
rpadguk

36 KonTtponbnas padota: "Crenennas 1
¢dbynaknus. E€ cBoiictBa u rpaduk"

37 ApudMeTnuecknii KOpeHb
HaTypaJbHOW CTENIEHU U €r0 CBOMCTBA

38 ApudMeTnuecknii KOpeHb
HaTypaJIbHOW CTETNeHU U €r0 CBOMCTBA
[IpeoOpa3oBaHMs YUCIOBBIX

39 BBIPKEHUH, COZEPKAIIUX CTEIICHU U
KOpHHU
[IpeoOpa3oBaHms YUCIOBBIX

40 BBIPKEHUH, COJEPKAIIUX CTEIIEHU U

KOPHHU
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41

[IpeoOpa3oBaHwms YUCITOBBIX
BBIPAKECHUM, COACPKALLNUX CTEIIEHU U
KOpHH

42

HppaumonaibHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PELLICHUS
HAPPALMOHAIIBHBIX YPABHEHUN

43

HppaumoHaibHbIe ypaBHEHHUS.
OCHOBHBIE METO/IbI PEILICHUS
HAPPALMOHAIIBHBIX YPABHEHUN

44

HppaumonaibHble ypaBHEHMUS.
OcCHOBHBIE METO/IbI PEILICHUS
APPALMOHAIIBHBIX YPABHEHUN

45

PaBHOCHIIBHBIE ITEPEXO/IBI B PENIEHUN
UPPalMOHAIIBHBIX YPABHCHUN

46

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
MppalMOHANIbHBIX YPaBHEHHM

47

PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHANILHBIX YPaBHEHHM

48

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
HppalMOHANIbHBIX YPaBHEHHM

49

CgoiicTBa u rpaduk KOpHs N-oi
CTEeNeHH KaK (yHKIIMHU 00paTHOM
CTETEeHH C HATYPaJIbHBIM MOKa3aTeIeM

50

CgoiicTBa u rpaduk KOpHs N-oi
CTEINEeHH KaK (GyHKIIUU 0OpaTHOMN
CTEIIEHH C HAaTYpaJbHbBIM MOKa3aTelleM

51

KonTtposnrHas padota: "CBolicTBa 1
rpaduK KOpHs N-0 CTETIEHU.
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WppanmonanpHble ypaBHeHUA"

Crenenb ¢ pallMOHAIbHBIM

52 IIOKa3aTesneM U €€ CBOMCTBa

53 Crenenb ¢ pallMOHAIbHBIM
IIOKa3aTesneM U €€ CBOMCTBa

54 Crenenb ¢ pallOHAIHHBIM
IIOKa3aTeseM U €€ CBOMCTBa

55 [TokazarenbHas pyHKUUSA, €€ CBOMCTBA
u rpaduk

56 Wcnonb3oBanue rpaduka GyHKIUU
JUISl pEIIEHUs] YypaBHEHU N

57 Wcnonb3oBanue rpaduka GyHKIUU
JUISL pEIIEHUs] ypaBHEHU
[TokazaTenbHbIE ypaBHEHUS.

58 OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeIbHbIX YpaBHEHUN
[Toka3zarenbHble ypaBHEHUSI.

59 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHbIX YpaBHEHUN
[Toka3zarenbHble ypaBHEHUSI.

60 OCHOBHBIE METO/Ibl PEILICHUS
MOKa3aTeIbHbIX YpaBHEHUN

61 Kontponbhas padota: "[loka3arenpHas 1
¢byuknus. [TokazaTenbHble ypaBHeHUA"

62 Jlorapugm uucna. CoiicTBa
norapudma

63 Jlorapugm uucna. CoiicTBa
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norapudma

Jlorapudm gucna. CBoiicTBa

64
norapudma

65 JlecATUYHBIE U HATypaJbHbIC
norapupmMsl

66 JlecATUYHBIE U HATYypaJIbHBIC
Jorapu(pmsl

67 [IpeoOpa3oBanue BbIpaskeHUH,
CoJIeprKaluX Jorapu@mol

68 [IpeoOpa3oBanue BbIpaskeHUH,
coJieprKalux Jorapudmol

69 [IpeoOpa3oBanue BbIpaskeHUH,
coJieprKalux Jorapu@mol

70 Jlorapudmudeckas GyHKIUA, €€
CBOMCTBA U Tpaduk

71 Jlorapudmudeckas GyHKIUA, €€
CBOMCTBA U rpaduk

79 Hcnonws3oBanue rpaduka GyHKIIMH
JUIS pelleHUs ypaBHEHUN

73 Hcnonws3oBanue rpaduka GyHKIIMH
JUIS pEIlIeHUs ypaBHEHUN
Jlorapudmmuueckre ypaBHEHHUSI.

74 OCHOBHBIE METO/Ibl PEILICHUS
Jorapu(MUUECKUX ypaBHEHHIMA
Jlorapugmuueckue ypaBHEHHUS.

75 OcHOBHBIE METO/IBI PELLIEHUS

norapu(pMUUECKUX ypaBHEHUH
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Jlorapudmuyaeckrue ypaBHEHUSI.

76 OcHOBHBIE METO/IbI PEILIEHUS
JorapuMUIECKUX YPaBHCHHMA

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
JorapuMUIECKUX YPaBHCHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
Jorapu(PMUUECKuX ypaBHEHUN
KonTpomabHas pabora:

79 "Jlorapudmuaeckast QyHKITHSL. 1
Jlorapudmudeckue ypaBHeHHs"

80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apryMeHTa

81 CunHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpuveckasi OKpy>KHOCTb,

84 OTpeieJICHUE TPUTOHOMETPUUECKHIX
(GYHKIUH YUCIIOBOTO apryMeHTa
TpuronomeTpuveckasi OKpy>KHOCTb,

85 OTIpeJIeICHUEe TPUTOHOMETPHUYECKHIX
(GYHKIUH YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIbI

87 OCHOBHBIE TPUTOHOMETPUYECKHE

bopmyIbl
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OCHOBHBIE TPUTOHOMETPUYECKUE

88
(bopmyIbl

89 OCHOBHBIE TPUTOHOMETPUIECKHE
(bopmyIbl

90 [IpeobpazoBanue
TPUTOHOMETPHUYECKHIX BBIPAKEHHIH

o1 [IpeoGpa3oBanue
TPUTOHOMETPHUYECKIX BBIPAKEHUIH

92 [IpeoGpa3oBanue
TPUTOHOMETPHUYECKHIX BBIPAKECHUIH

93 [IpeoGpaszoBanue
TPUTOHOMETPHUYECKHIX BBIPAKECHUI

94 Perienne TpUroHOMETpHUYECKUX
ypaBHEHU U

95 Pemienne TpuroHoMeTpuuecKux
ypaBHEHU U

96 Perienne TpUroHoMeTprUYECKUX
ypaBHEHUH

97 Perienne TpUroHoMeTprUUECKUX
ypaBHEHUH

08 Perienne TpUroHoMeTprUUECKUX
ypaBHEHUH

99 Perienne TpuroHoMeTprUUECKUX
ypaBHEHUH

100 Perienne TpUroHOMETpUUECKUX
yYpaBHEHUH

101 KonTponeHas padoTa: 1
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"TpUroHOMETPUUECKHE BBIPAKEHUS U
TPUTOHOMETPUUECKUE ypaBHEHUS"

IlocnenoBaTeILHOCTH, CIIOCOOBI
102 3aJIaHUs [MOCIIEI0BATENBHOCTEMN.
Merton MaTeEMaTHYECKON MHTYKLIMA

MOHOTOHHBIE B OTpaHUYCHHBIC
103 nocinenoBareabHOCTH. icTopus
aHaJin3a OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 I'eomerpudeckas mporpeccust

beckoneuHo yoObIBarorast

106 reoMeTpHUUIecKasi IPOTPECCHsI
107 CymMa GecKoHEYHO YOBIBArOIIeH
reOMEeTPUYECKOM IMPOrpeccuu
JIMHENHBII U DKCIIOHESHIINAIbHBIN
108 poct. Hucno e. Dopmyna CIOKHBIX
MIPOLIEHTOB
JIMHENHBII U DKCIIOHEHIINAIbHBIN
109 poct. Hucno e. Dopmyia CIOKHBIX

IIPOLICHTOB

Hcnonbs3oBaHue Mporpeccuu yis
110 pelieHus peabHbIX 3a1a4
MPUKIIAJHOTO XapakTepa

KonTponsHas pabora:

111
"[locnenoBaTENIBHOCTH U IPOTPECCUU "

HenpepbiBHbIE GYHKIIUN U UX

112 .
CBOMCTBA




Touxka pa3pbiBa. ACUMITOTHI

113 rpaduKoB QYHKITHIA

114 CsoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

115 CsoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA
OTpE3Ke

116 MeTo1 MHTEPBAJIOB JUIsl pelIeHUs
HEPABEHCTB

117 MeTo1 MUHTEPBAJIOB JUIsl pellIeHUs
HEPABEHCTB

118 MeTto1 UHTEpBAJIOB JUIsl pellIeHUs
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GyHKUUMH 17151 peleHus 3a1a4

120 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX
GyHKUUMH U1l peleHus 3a1a4

121 IlepBas u BTOpas Npou3BOAHbBIE
byHKIMH

122 Onpenenenue, reOMf:TqueCKHI?I
CMBICII IIPOU3BOAHON

123 OnpeneneHI/Ive, (U3UYECKUI CMBICIT
IIPOU3BOIHOM

124 VYpaBHeHHEe KacaTeIbHOU K TpauKy
GbyHKIIII

195 VYpaBHeHHEe KacaTeIbHOU K TpapuKy
GbyHKITII

126 IIpou3BoiHBIE 27IEMEHTAPHBIX
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byHKIII

127 HponsB(i;[HHe 3JIEMEHTAPHBIX 1
GbyHKIII

128 [Tpou3BoiHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMIIO3HUIIHH (DYHKITUI

129 [Tpou3BoiHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUH

130 [Tpou3BoiHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUI

131 Kontponbras padota: "[IponsBognas” 1 1
[ToBTOpEenue, 0600IICHNE,

132 CUCTeMAaTH3aIlis 3HAHU: 1
"VpaBHeHus"

133 [ToBTOpEeHue, o600IICHNE, 1
cucrtemaTusanus 3Hanuii: "OyHkaun"

134 Hrorosas koHTpoJbHAs paboTa

135 Hrorosas koHTpoOJIbHAs paboTa

136 [ToBTOpEHME, O606IHCHI:IC, 1
crcTeMaTH3allHsI 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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11 KUIACC

n/n

Tema ypoka

KoaunyecTBo 4acoB

Jara usyyenus

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

IJIaH

paxr

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB M 3KCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (YHKIMN Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HaKOOJIBIIET0 U
HANMMCHBIICTO 3HAYCHU

HEeNpepbIBHON (DYHKIIMU HAa OTPE3KE

HaxoxaeHue HanOOJIBIIET0 U
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HaWMEHBIIETO 3HAYEHUs
HENpPepbIBHOW (DYHKIIUU HAa OTPE3KE

Haxoxneaue HaubonblIero u
HAaUMEHBILIEr0 3HAUYECHUS
HEMPephIBHOU (DYHKITUU Ha OTPE3KE

10

Haxoxneaue HaubonblIero u
HAaUMEHBIIIEr0 3HAYCHUS
HEMPEephIBHOW (DYHKITUU Ha OTPE3KE

11

Haxoxnenne HanOoabIIero u
HANMEHBIIIETO 3HAUYCHUS
HETIPEPBHIBHOW (PYHKITMU HA OTPE3KE

12

Haxoxnenne HanOOJIBIIIETO U
HaNMEHBIIIEr0 3HAYCHUS
HETIPEePBHIBHOW (PYHKIIMU HA OTPE3KE

13

[IpumeneHnre mporu3BOIHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHue TPOU3BOTHOM st
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OPMYIIOHN HITH
rpagukoM

16

[Ipumenenre npon3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHOTO GOopMYIIOi UITH
rpadpuKom
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17 Kommosutus ¢hyHKImii

18 Komnozunust GpyHKImiz

19 Komnozunust pyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH
Ha KOOPJUHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHU N
Ha KOOPJIMHATHOM MJIOCKOCTH
KonTpomabHas pabora:

22 "UccnenoBanue GyHKIHMA ¢ 1
MOMOIIBIO TPOU3BOTHON"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HbBIX
[TepBooOpa3zHbIC FIEMEHTAPHBIX

24 ¢dbynaknuii. [IpaBuna HaxoXaeHUS
MepBOOOPA3HBIX
[TepBooOpa3HbIe 31eMEHTapHBIX

25 ¢dbynaknuii. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX

26 Huterpain. ['eomerpuyeckuii cCMbICT
WHTerpaia
Brrunciienue onpenenéHHoro

27 uHTerpania mno gopmyne Herorona-
JletiouuIa
Brrunciienue onpenenéHHoro

28 uHTerpaia mno gopmyine Herotona-
JleiiOuuma

29 IIpumenenne nHTErpana i
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HaXO0XIACHUA HJIOH.I&,IICﬁ ITJIOCKHX
¢uryp

[IpuMeHnenue nHTErpana s

30 HaXOXJIeHHUS 00BEMOB
Te€OMETPUIECKUX Tell

31 [Ipumeps! pemeHuin
T depeHInanbHbIX YpaBHEHHUH

39 [Ipumeps! pemienni
T depeHInanbHbIX YpaBHEHHUH
MaremaTuueckoe MOAEIHUPOBaAHUE

33 PEATBHBIX TTPOIIECCOB C MIOMOIIBIO
i depeHInanbHbIX YpaBHEHHUH

34 KonTponbHast padora: 1
"[TepBooOpa3Has u uaTerpan”

35 Tpuronomerpuueckne GyHKIUHN, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckne GyHKIUHN, UX
CBOMcTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBA U rpaduKu

38 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U IrpauKu

39 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U IrpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C OMOILBIO

TpHFOHOMeTqueCKOﬁ OKPY’KHOCTU
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OT60p KOpHEH TPUTOHOMETPUIECCKHIX

41 YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C IOMOIIbIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH

44 Pemenue TpuroHOMeTprUUECKHX
HEPaBEHCTB

45 Pemenue TpuroHOMeTpUYECKHX
HEPaBEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenne TpuroHoMeTpu4eCcKuX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECCKUX (PYHKITUH. 1
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METOIbI PELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI peIlIEHHS
MOKa3aTeJIbHbIX HEPaBEHCTB

59 OCHOBHBIE METO/IbI peIlIECHHS

NOKa3aTCJIbHbIX HCPABCHCTB
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OcHoBHEIC MCTOAbI PpCIICHUS

53 norapu(MUIECKUX HEPABEHCTB
54 OCHOBHBIEC METO/IbI PEIICHHS
Jorapu()MUIECKUX HEPABCHCTB
55 OCHOBHBIEC METO/IbI PEIICHHS
Jorapu(MUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
MppaIroHALHBIX HEPABEHCTB
58 OCHOBHBIEC METOIBI PEIICHUS
MppaIroHAILHBIX HEPABEHCTB
59 OCHOBHBIEC METOIBI PEIICHUS
HppalMOHAIbHBIX HEPABEHCTB
50 OcCHOBHBIE METO/IbI PEILICHUS
MppalMOHAIbHBIX HEPABEHCTB
61 I'padmyeckue MeTobl pereHus
HppalMOHANILHBIX YPaBHEHHM
62 I'padmyeckue MeTobl pereHus
UppalMOHAIIbHBIX YpaBHEHUI
63 I'padmyeckue MeToabl peneHus
MOKa3aTeIbHbIX YpaBHEHUN
64 I'padmyeckue MeTobl peneHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padrueckue MeTO bl peleHns
JIorapu(pMUYECKUX ypaBHEHHMA
66 I'padrueckue MeTO bl peLIeHNs
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Jorapu()MUIECKUX HEPABEHCTB

67

I'padmyeckue MeTobI pemeHus
JorapuMUIECKUX HCPABEHCTB

68

I'padmyaeckue MeTOBI peleHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKuX
YpaBHEHUU

69

I'paduueckue MeToabI pemieHust
MOKa3aTeIbHbIX U JOrapu(pMUUEcKux
YpaBHEHUU

70

I'padmyeckue MeTob! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
HEPABEHCTB

71

I'paduaeckue MeToabl pemieHust
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
HEPaBEHCTB

72

KonTtponbHas padoTa:
"UppauroHanbHble, MOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KomrutekcHeie unca.
AnreOpanveckas u
TPUTOHOMETpUYECKast (POPMBI 3aIUCH
KOMIUIEKCHOTO YHCIIa

74

KomrutekcHeie unca.
AnreOpanveckas u
TpUTOHOMETpHUecKas (POPMBI 3aIUCU
KOMIIJIEKCHOTO YHUCIIa

75

ApupmeTrrueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMHU
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ApupmeTrueckue oneparum ¢

76 KOMIUIEKCHBIMH YHCIIaMU

77 N300pakeHne KOMIUIEKCHBIX YUCEI
Ha KOOPJUHATHOM MJIOCKOCTH

78 N300paskeHne KOMIUIEKCHBIX YUCEIT
Ha KOOPJUHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oit
CTENEeHU U3 KOMIJIEKCHOTO YnCiIa

80 ®opmyna Myaspa. Kopau n-oi
CTENEeHH U3 KOMILJIEKCHOTO YnciIa
[IpuMeHeHre KOMIUIEKCHBIX YHCEIT

81 JUTsI pemeHust PU3NIECKUX U
TEOMETPUUECKHX 3a]1a4

82 KonTtponsnas padota: "KommiekcHbie 1
yucna"

83 HarypanbsHbie u 11e1b1e yncia

84 HarypanbsHble u 11e1b1e yncia

85 [IpumeHeHue NPU3HAKOB AETUMOCTH
LeJbIX YUCell

86 [IpumeHeHue NPU3HAKOB AETUMOCTH
LEJBIX YUCell

87 [IpumeHeHne NpU3HAKOB ACTUMOCTH
mensix uncen: HO u HOK

88 [IpumeHeHne NpU3HAKOB ACTUMOCTH
nenbix yncen: HOJ[ u HOK

89 [IpuMeHeHne npu3HaKoB ACIUMOCTH

LEJIBIX YUCECII: OCTATKH 110 MOYIIHO
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90

[IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEI: OCTATKHU 110 MOAYIIIO

91

[IpuMeHeHne PU3HAKOB ACIUMOCTH
LEJIBIX YKCcell: anroput™ EBximna i
peuieHus 3a1a4 B LEJbIX YUCIIAaxX

92

KonTtponsHas padora: "Teopus
LebIX yucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

PaBHoCHIbHBIE CHCTEMBI U CHCTEMBI-
CIIEZICTBHUSI

94

Cucrema ¥ COBOKYITHOCTb YPaBHEHHH.

PaBHOCHIBHBIE CHCTEMBI I CUCTEMBI-
CIIEZICTBHUSI

95

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM
Y COBOKYMHOCTEN pallMOHAIbHBIX
ypaBHEHUU

96

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM
Y COBOKYIHOCTEH MPpallMOHATIbHBIX
ypaBHEHUH

97

OCHOBHBIE METO/IbI PEIIEHUS CUCTEM
U COBOKYITHOCTEH MOKa3aTeJIbHBIX
ypaBHEHUH

98

OcCHOBHBIE METOIBI PELLIEHUS CUCTEM
U COBOKYITHOCTEH IOKa3aTeIbHbIX
YpaBHEHUH

99

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM
U COBOKYITHOCTEH Jorapu(pMHUUecKux
yYpaBHEHUH
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100

OCHOBHBIE METO/IbI PEIICHUS CUCTEM
U COBOKYITHOCTEH JIorapu(hMUIECKuX
YpaBHEHUU

101

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3
pa3M4YHBIX 00JacTell HAYKH U
peaJIbHOM JKU3HH, UHTEPIIPETALIHS
MOJIyYE€HHBIX Pe3y/bTaTOB

102

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 1 3a7a4 U3
pa3IMYHbIX 00J1aCTe HayKH U
peaIbHOM JKU3HU, HHTEPIIPETALIHS
MOJIyYE€HHBIX PE3y/IbTaTOB

103

[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3
pa3IMYHbIX 00JaCTe HayKH U
peaIbHOM >KU3HU, UHTEPIIpETaIHs
MOJIyYE€HHBIX Pe3y/bTaTOB

104

Kontponbras padoTa: "Cuctemsr
paIMOHAIBHBIX, UPPALIUOHAIBHBIX
MOKa3aTeIbHbIX U JorapupMuuecKux
ypaBHeHUI"

105

PanmonansHble ypaBHEHUS C
napameTpamu

106

PanmonanbHble HEpaBEHCTBA €
napameTpamMu

107

PannonanbHbIE CHCTEMBI ©
napameTpamMu
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HppaumnonaibHble ypaBHEHMS,

108 HEpPaBEHCTBA C IMapaMeTpaMu

109 HppanmoHnaibHbIe CUCTEMBI C
rapameTpamu

110 IToka3arenbHble ypaBHEHUS,
HEpPaBEHCTBA C IMapaMeTpaMu

111 IToka3zaTenbHbIE CUCTEMBI C
rapameTpamu

112 JlorapudmMuueckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

113 JlorapudmMudecke CUCTEMBI ¢
rapamMeTpamu

114 TpuronomeTpudeckue ypaBHEHHUS C
rapameTpamu

115 TpuroHomeTpruecKrue HEPABEHCTBA C
rnapameTpamu

116 TpuUroHomMeTprueCKrE CUCTEMBI C
rnapameTpamu
[TocTpoenue u uccnenoBaHue

117 MaTeMaTHYECKUX MOJIENEN peaJbHbIX
CUTYaLIMI C MOMOIIBIO YPABHEHUH C
rnapameTpamu
[TocTpoenue u uccnegoBaHue

118 MAaTeMaTHYECKUX MOJIENEH peanbHbIX
CUTYALIMI C MOMOIIBIO CUCTEM
yYpaBHEHUH ¢ mapameTpamu

119 [TocTpoenue u uccnegoBaHue

MaTeMaTHYECKUX MOJeTIeH PCAIbHBIX
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CUTYalli C IOMOIIBIO CUCTEM
YPaBHEHUH C ITapameTpamu

120 KonTtposneHast padoTa: "3anaun ¢
napamerpamu”

[ToBTOpEnue, 06001ICHNE,
121 CHUCTEMATU3AINSA 3HAHUIA:
"VYpaBHeHus"

[ToBTOpeHnue, o6o01IIEHNE,
122 CUCTEMATHU3AINSA SHAHWN:
"VpaBHeHus"

[ToBTOpenue, o6obIICHNE,
123 CHCTEMAaTU3aLUs 3HAHUN:
"VpaBHeHus. CucreMsl ypaBHeHUN"

[ToBTOpeHue, 0600mEHNE,
124 cUCTEMATH3AIUs 3HAHUI:
"Hepasencrna"

[ToBTOpEeHnue, o6o0IICHNE,
125 cUCTEMATU3alUs 3HAHWI:
"HepaBenctna"

[ToBTOpEeHuE, 0600IICHNE,
126 cucTeMaTu3alus 3HaHW;
"HepaBenctna"

[ToBTOpEHUE, 0000IICHNE,
127 cucTeMaTu3anus 3HaHWil;
"[IpousBosnHas u e€ npumeHeHue"

[ToBTOpEeHnue, 060061IeHNE,
128 cHCTeMaTH3aIus 3HaHWH:
"[IpousBosnHas u e€ npumeHeHue"




[ToBTOpEHue, 060061ICHNE,

129 CUCTeMAaTH3aIls 3HAHU: 1
"[IpousBosaHas u e€ npumeHeHue"
[ToBTOpEenue, 06001ICHNE,

130 cucreMaTu3anus 3HaHui: "MHTerpan 1
U ero npuMeHeHue"

131 [ToBTOpeHnue, o6o0IICHNE, 1
cucteMaru3alus 3Hanuii: "OyHxun"

132 [ToBTOpeHnue, o6o0IICHNE, 1
cucreMarusanus 3HaHui: "OyHknun"

133 [ToBTOpenue, o6obIICHNE, 1
cucreMarusanus 3HaHui: "OyHkunn”

134 Wrorosas koHTposbHasA paboTa

135 Hrorosas koHTpoJbHAS paboTa 1 1

136 [ToBTOpEHwUE, O606H1€HI:IC, 1
cUCTeMaTH3aIlus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTU4ecKoro anaiausa, 10 kimacc/
Mep3snsik A.I'., Homuposckuii JI.A., [lonskoB B.M.; nox penakuueit
[Togonbckoro B.E., O6miecTBO ¢ orpaHuYe€HHON OTBETCTBEHHOCTHIO
Nznarensckuii neHtp « BEHTAHA-I'PA®y»; AkiinonepHoe oOI11ecTBO
«3narensctBo «lIpocBenienue»

* MaTtemartuka. AnreOpa 1 Hayajga MaTeMaTHYECKOTO aHanu3a, 11 kimacc/
Mep3snsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; noa penakuueit
[Togonbckoro B.E., O61iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«M3parenscTBO «lIpocBemenue

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA
1. Maremartuka: anrebpa 1 Hadajla MaTeMaTUYECKOTO aHaan3a. Y TIIyOJIeHHbIN
ypoBeHb. 10 knacc. Meroaumdeckoe nnocodue / E.B. bynko, A.I'. Mep3nsk, B.b.
[Tonmouckwii, M3marensctBo "Benrtana ['pad"
2. Maremaruka: anrebpa v HadaJia MaTeMaTHIECKOTO aHAIHM3a. Y TIyOJIeHHBIHI
ypoBeHb. 10 kmacc. CaMoCTOATEbHBIE U KOHTPOJIbHBIE pa0oThl / A.l.

Mepzinsk, B.b. Ilononckuit, U3narensctBo "Benrana ['pad"
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3. MareMaruka: anredpa 1 Hayajla MaTeMaTHYECKOr0 aHaIu3a. Y TayOJeHHBIH
ypoBeHb. 11 knacc. Mertoanueckoe nocodue / E.B. bynko, A.I'. Mep3nsik, B.b.
[Tononckuii, U3natensctBo "Benrana ['pad"

2. Maremaruka: anredpa v Hayajia MaTeMaTUYECKOro aHanu3a. Y ri1yOneHHbIN
ypoBeHb. 11 kimacc. CamocTosTeNbHbIE U KOHTPOJIbHBIE paboThl / A.T.

Mepznsk, B.b. Ilononckuit, U3natensctBo "Benrana I'pad"

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

1. Enunas kosteknus udpoBbIX o0pa3zoBaTeIbHBIX pecypcos http://school-

collection.edu.ru/

2. Poccwuiickas anextponnas mkoja (PDII) https://resh.edu.ru/

3. MHTepakTrBHAs 00pa3oBaTeibHas OHIaHH-TIIaTGopMa «Y Ui.py»

https://uchi.ru/

4. O6pa3zoBarenbHbIii moptan «SJKmace» https://www.yaklass.ru/

5. ObpazoBarenbHbIil moptan «Mapoypok» https://infourok.ru/

6. LlenTp onnaitH-o0yuenus «Poxchopa» http://foxford.ru/
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