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HOACHUMTEJBHASA 3AIINCKA

VYueOHplll Kypc «Anredpa M Hayajga MaTeMaTHYECKOIO aHaIu3ay SBISETCS
OJIHUM W3 HanboJiee 3HAYMMBIX B IPOrpaMMe CpeaHEero oodiero oOpa3oBaHWs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIeYMBAeT MHCTPYMEHTAJIbHYIO 0a3y Juis
M3Y4YEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroil CTOpPOHBI, GopMHUpYET
JIOTUYECKOE M a0CTPAKTHOE MBINUICHHE O0yYaroIINXCsS Ha YPOBHE, HEOOXO0IUMOM
JUIsE OCBOEHUSI MH(GOPMATHKH, OOIIECTBO3HAHUSI, UCTOPUU, CIIOBECHOCTH U JIPYTUX
qucuUIUiuH. B pamkax naHHOro ydeOHOro Kypca oOydaromuecsi OBJIaJ€BarOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW Hayku, KOoTopas (OopMyaupyeTr CBOHU
JOCTW)KEHHUS B MaTeMaTHIeCKoi popme.

VY4eOHblil Kypc anreOpbl M HadaJl MaTEMaTHYECKOrO aHallM3a 3aKJaJIbIBaeT
OCHOBY JUISl YCIICIIHOTO OBJIaJICHUS 3aKOHAaMHU (HU3UKH, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTHSI SKOHOMUKH U OOIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIB30BaTh UX JUIS JalibHEHIero oOpa3oBaHUS U B
MOBCE/IHEBHOM XU3HU. B TO ke Bpemsi OBlajieHuE aOCTPAKTHBIMU U JIOTHUECKHU
CTPOTUMH KOHCTPYKIMSIMHU alreOpbl M MaTeMaTHYeCKOro aHaliu3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH HCTUHHOCTb, JIOKAa3bIBaTh
YTBEPKACHUSI C TTOMOIIBI0 MHIYKIIMU U pacCyX JaTh JACAYKTUBHO, UCIIOIb30BaTh
00001IeHre ¥ KOHKPETH3allii0, a0CTparupoBaHUE U AaHAJIOTHIO, (OPMHUPYET
KpPEaTUBHOE U KPUTHUECKOE MBILIUICHHE.

B xone usyueHust yuyeOHOro kKypca «AjireOpa W Hayajia MaTeMaTHYECKOro
aHanu3a» OOyYaronIuecs: MOTy4arOT HOBBIM OMBIT PEIICHUS TPHUKIAJIHBIX 3aJ1ad,
CaMOCTOATEILHOTO MOCTPOCHUS MATEMAaTUYECKUX MOJIETICH pealbHbIX CHUTYyaIluH,
UHTEpIpETAllMA  TOJYyYCHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMepaMu
MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B MpPUpPOJE, HAYKE M HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

YueOHblil Kypc 00JaaeT 3HAYUTEIBLHBIM BOCIUTATEIbHBIM TOTEHIIMAIOM,
KOTOPBIM peanu3yeTcsi Kak dYepe3 Y4eOHbIM wmaTepuan, CrnocoOCTBYIOUIUN
(bopMUpPOBAHUIO HAYYHOTO MHPOBO33PCHHUs, TaK M 4Yepe3 chenuduky ydeOHOM
NeSTENbHOCTH, TpeOyromeld MNpoAOHKUTENbHOM  KOHLEHTpPAllud  BHUMAHUSA,
CaMOCTOSITEJTbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIN
pe3yJbTar.

B ocHoBe wmeronuku o0Oy4yeHus anrebpe M HavyallaM MaTEeMaTUYECKOTO
aHaJM3a JISKUT JIeITeIIbHOCTHBIN MPUHITUTT 00yUYEHUS.

B crpykrype yudeOHOro kypca «AnreOpa W Hadajla MaTEeMaTHYECKOIO
aHaJM3a» BbIACJICHBI CIEAYIONIUE COEPKATEIbHO-METOIMYECKUE TuHUU: «Hucna
U BBIUUCIIEHUS», « DYHKIIUU U rpaduku», « YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTH4eCKOro aHaiausa», «MHoOxkecTBa U Joruka». Bce ocHOBHBIE
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUM H3YyYalOTCd Ha NPOTSHKEHUU JABYX JIET
oOydeHHs] Ha YpOBHE CpeIHero oOIero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS
JIpYyT JIpyra U MOCTENEHHO HACHINAsCh HOBBIMM TE€MaMU M pasjaeiiaMu. J[aHHBIM



yu4eOHBIN Kypc SBJSETCS WHTETPATUBHBIM, IIOCKOJIbKY OOBEIMHAET B cebe
COJIep)KaHWE HECKOJIbKMX MaTeMAaTHMYeCKUX JUCUUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMAaTHUECKUW aHAIW3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u gapyrue. Ilo mepe Toro kak oOyuaromiuecsi OBJa/leBalOT Bc€ Oosiee
MIMPOKUM MaTEMaTHYECKUM ammapaTtoM, y HUX MOCJIEI0BATEIbHO (GOpMUPYETCS
Y COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTeMAaTUYECKYI0 MOJENb pealbHON
CUTyallluH, MPUMEHATH 3HAHUS, MTOJYYCHHBIC NMPU W3YYECHUU yueOHOTO Kypca, IS
pEIIeHUs] CaMOCTOSITEIHHO CPOPMYITUPOBAHHON MaTeMaTUYECKOM 3a/1auM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepxkarenbHO-MeTOIMYECKasT TUHUS «Ynciaa W BBIYUCICHUS» 3aBEpPIIACT
dbopMupoBaHUE HABBHIKOB HMCIIOJIB30BAHMS JICHUCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HA4YaTo Ha YPOBHE OCHOBHOIO 0011ero oopazosanusi. Ha ypoBHe cpennero oOuiero
oOpazoBaHus 0co00e BHHMMaHUE yjenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B Ce0s MCIOJb30BAaHUE Pa3ITUYHBIX
dbopM 3amucu 4YHcla, yMEHUE JellaTh MNPUKHUAKY, BBINOIHATh MPUOIUKEHHBIE
BBIUMCIICHHSI, OLIEHWBATh UYUCIIOBBIC BBIpAKEHUS, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMHU. 3HAKOMbIE OOYYalOIIMMCS MHOXECTBAa HATypalbHbBIX, IEJBIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakJaoM H3 OSTUX MHOXECTB pPacCMaTpPHUBAIOTCS
CBOMCTBEHHBIE €My CIHenu(pUIecKue 3agaydl M OIlepaluu: JAeJeHHe Halemo,
ONEpUPOBAHUE OCTaTKaMH Ha MHOXKECTBE ILIEJbIX YHCed, O0coOble CBOWCTBA
palMOHANBHBIX U UPPAIIMOHAIILHBIX YHCENl, apu(pMETHUECKUE ONepaliu, a TakxKe
U3BJICUCHNE KOPHS HATypalIbHOW CTENEHW HAa MHOXKECTBE KOMIUICKCHBIX YHCET.
brnaronapsi mocnemnoBaTeIbHOMY PACIIMPEHUIO Kpyra HWCIONb3YEeMBIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU UX MPUMEHEHHUS JUIsl pEHICHUs] Pa3IMYHbIX 3a/1a4
dopmMupyeTcsi mpeacTaBIeHHe O €IUHCTBE MAaTeMaTHKH KaK HayKH W €€ PO B
MOCTPOEGHUU MOJIENICH PEeaNbHOr0 MHUpPA, HIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKpETHU3AIIHS.

Jluans «YpaBHEHHsS W HEPABEHCTBA» peaM3yeTcsl Ha MPOTSHKEHUH BCETO
o0y4yeHHs Ha YpOBHE CpPEIHEro OOIIero 00pa30oBaHUs, MOCKOJBKY B KaXJI0M
paznene Ilporpammbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3aiad. B
pe3ynbTare OOydalolIvecss OBJIAJCBAIOT PA3IMYHBIMM METOJAMH  PEIICHUS
palMOHANBHBIX, HPPAIMOHAIBHBIX, IOKA3aTEIbHBIX, JIOTAPUPMHUUYECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUW, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
cojepkammx mapaMmeTpel. [loydeHHbIE YMEHHSI IIMPOKO HCIOIB3YIOTCS MPHU
MCCIICIOBAaHUN (YHKIIMHA C MOMOIIBIO MPOU3BOJHON, MPH PEIICHUH MPHUKIAIHBIX
3a/a4 ¥ 3a7a4 Ha HaXOXKJIEHUE HAauOOJBIINX U HAMMEHBIIUX 3HAUYCHUHN (PYHKIIHH.
JlanHast conepkaTelibHas IMHUS BKJIIOYAET B ce0sl Takxke (OpMUPOBAHUE YMEHHIM
BBIMIONHATh ~ pacuéTel 1o  Qopmymnam, TpeoOpa3oBaHUsl  palMOHAIBHBIX,
UPpAMOHATBHBIX W TPUTOHOMETPUYECKHX BBIPRXEHUH, a TaKKe BBIPAKCHHMH,
colepKalmx CcTeneHu W Jorapudmel. brarogaps m3ydeHuio anreOpamdecKoro
MaTepualia  TNPOUCXOJIUT  JalibHEWIlee  pa3BUTHUE  ANTOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINLICHUS OOydYaroImmXcs, (GOPMHUPYIOTCS HABBIKU JICTyKTHBHBIX



paccyxJeHuid, paboThl C  CHMBOJBHBIMH  (OpMaMH,  TPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIC PAaBEHCTB M HEpaBEHCTB. Ausredpa
npemiaraetr A(PQGEeKTUBHbIE HWHCTPYMEHTBHI Ui PEIICHHS MPAKTUUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3a]1a4, HArJSJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

CopepxarenbHo-MeTOqMUECKass JIMHUS «DYHKIMUM U TpadUKU» TECHO
NEPeTUIeTaeTCs C JIPYTMMU JUHUSMU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEI0BATEIbHOCTh NU3YUEHU MaTepuana. M3ydeHue creneHHou,
NO0KAa3aTeNbHOH, JJIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLIUN, UX CBONCTB
U rpauKOB, MCHOJIb30BaHNE (DYHKLMM JUIsI PEIICHUs 3a/Jad U3 IPYrux y4eOHbIX
IPEAMETOB U PEATbHOMN KU3HU TECHO CBA3AHO KAaK C MATEMAaTHUYECKUM AHAIU30M,
TaKk U C PEIICHHEeM ypaBHEHUH U HepaBeHCTB. [lpu sTom OosbIIOe BHHUMaHHE
yaensercs: GOpMUPOBAHUIO YMEHHS BbIpaKaTh (POPMYJIaMU 3aBUCUMOCTH MEXIY
pa3NTUYHBIMA BEJIMYMHAMH, KCCIIEIOBATh TOJyYEHHbIE (QYHKIIMU, CTPOUTH WX
rpaduku. Matepuan 3Tol coJep>KaTeIbHON JIMHUN HalleJeH Ha Pa3BUTHE YMEHHM
U HaBBIKOB, IMO3BOJIAIONIMX BBIPAXKATH 3aBUCUMOCTH MEXJy BEJIWYMHAMHU B
paznuyHOi (opme: aHaATUTHIECKOU, Tpaduueckoil u cimoBecHOi. Ero m3ydenwue
CIIOCOOCTBYET Pa3BUTHUIO aJTOPUTMHUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AILINH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxxarenbHasg nuHHS «Hadanma mMaremMarndeckoro aHainnsa» IO3BOJISET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MAaTeMaTUYECKHX, TaK W MPHUKIAJHBIX 3ajad,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK Yy HHUX MOSBISETCS BO3MOXHOCTb CTPOMTD
rpaduKu  CIOXKHBIX (YHKIUN, OMpeAesisiTh MX HAuWOOJbIINE W HAUMEHBIINE
3HAYEHUSI, BBIYUCIATH TUIOMAAn (Guryp u oOBEMBI TeN, HaXOIUTh CKOPOCTH W
yCKOpeHus TpoleccoB. JlaHHas colepkKaTenbHas JWHUSA OTKPBHIBAET HOBBIC
BO3MOKHOCTU TIOCTPOCHHUSI MaTEMaTHUUYECKUX MOJIeJIed pealbHbIX CHUTYaIluH,
MO3BOJIIET HAXOJWTh HAWIy4Illee pEHICHWEe B TMPUKIAAHBIX, B TOM YHCIIE
COL[MAJIbHO-?)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MAaTE€MaTUYECKOTO
aHaju3a CIOCOOCTBYET pa3BUTHUIO aOCTPAKTHOTO, (HOPMaAIbHO-JIOTHYECKOTO U
KpEaTUBHOTO MBbIIIJICHUS, (POPMUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSBICHUS
3aKOHOB MAaTEMAaTHK{ B HayKe, TEXHUKE U HUCKyccTBe. OOydarommecss y3HAIOT O
BBIJIAIOIINXCA PE3YJIbTaTax, MOJYYEHHBIX B XOJE pPa3BUTHUS MATEMATHKU Kak
HayKH, 1 00 UX aBTOpax.

ConepxxaTtenbHO-MeTOAMUECKas JTUHUS «MHOXKECTBA U JIOTUKa» BKIIIOYAET B
ce0s1 DJIEMEHThl TEOPUU MHOKECTB M MaTeMaTHYeCKOW JIOTUKH. TeopeTuko-
MHOECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYypPC IIKOJbHOM MaTeMaTUKH
U TIpeaiararoT HamOoJiee YHUBEPCATbHBIA SI3BIK, OOBEIUHSIONIMA BCE Pa3feiTbl
MaTeMAaTUKU U €€ MPUIIOKEHUW, OHU CBS3bIBAIOT pPa3HbIE MaTeMaTUYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe 1enoe. [loatoMy BakHO 1aTh
BO3MOKHOCTh OOy4YaromeMmycss TMOHMMaTh TEOPETUKO-MHOKECTBEHHBIA SI3bIK
COBPEMEHHOW MAaTEMAaTUKU U UCIOJIb30BATh €r0 JUJISl BBIPAKEHUSI CBOMX MBbICIIECH.
JIpyruM BaXHbIM NPU3HAKOM MATEMaTUKM KaK HayKH CIEAyeT IpU3HaTh
CBOMCTBEHHYIO €U CTPOTOCTb OOOCHOBAaHMM U CIJIEIOBAHHUE OMNpPeaeIEHHBIM



npaBUjiaM  IOCTPOCHHUS  JIOKA3aTeIbCTB.  3HAKOMCTBO € DJEMCHTaMH
MaTEMaTHYCCKON JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4Jaromuxcs, MO3BOJISICT UM CTPOUTH CBOM PACCYKJCHHS HAa OCHOBE JJOTHUCCKUX
npaBuil, GOPMUPYET HABBIKA KPUTHICCKOT'O MBIIILJICHHS.

B ydyeOHOM Kypce «AireOpa ¥ Havaja MaTEMaTHYCCKOTO aHaIu3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOI0 MOJCIIMPOBAHMS, KOTOpPHIC IPHU3BAHBI
croco0cTBOBaTh (DOPMHUPOBAHHUIO HABBHIKOB ITIOCTPOCHUS MOJCICH peallbHBIX
CUTyalluid, WCCJIACAOBAHMS DSTHUX MOJeJel C IIOMOIIBI0 ammapara aiareOpbl
MaTEMaTHYCCKOTO aHaJIN3a, WHTEPIPETAlUHA IONYYEHHBIX PE3yJIbTaToB. Takue
3aJIaHUS BIUICTEHBI B KK/IBIN U3 Pa3/IeioB MPOTPaMMBbI, TOCKOJIbKY BECh MaTEpHAIT
y4eOHOro Kypca IIUPOKO HCIIOIB3YeTCS JUIS PEIICHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHMH  PEAbHBIX  MPAKTHYCCKUX  3a7a4  OOydJarolIuecs  Pa3BHUBAIOT
HaAOII0JaTeILbHOCTh, yYMEHHE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOIb30BaTh  aHAJIOTHI0, 0000maTh ©W  KOHKPETHU3MPOBATH  IPOOIEMY.
JlesTenbHOCTh 1O  (DOPMHPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3aJ1a4
OpraHU3yeTCs B IPOIIECCe U3YyUEHHUsS BCEX TEM yU4eOHOTO Kypca « AnreOpa 1 Hadasa
MaTEMaTHYECKOTI'O aHAIIH3a.

Ha wusyuenme yueOHOTO Kypca «Anrebpa W Hayajga MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 4aca B HEJIEIIO).

COJEPKAHUE OBYUYEHUA
10 KITIACC

Yucsia 1 BbIYUCJICHUS

Pannonanpubie uncia. OOBIKHOBEHHBIE M JCCATHYHBIC APOOH, MPOIICHTHI,
OcecKoHeUHbIe mepuoanueckue npodu. IlpumeneHue npodet W MPOIEHTOB IS
pelIeHus PUKIIAIHBIX 3a7a4 U3 Pa3jIuyHbIX OTPACIICH 3HAHUM U PEajbHOM KU3HU.

JlelicTBUTENIbHBIE 4YHWCNA. PalnuyoHanbHBIE W HUPPALMOHAIIBHBIE YHUCIA.
ApudmMernyeckue  omepanuu ¢ JICUCTBUTEIBHBIMH  4YUCIaMH.  MoOaynb
JEHCTBUTEIBHOTO YKCIIa U €ro cBoicTBa. [IpubnmxEnHbIe BIYMCICHNUS, TPaBUIa
OKpYTJICHUS, IPUKHUJIKA U OLIEHKA PE3yIbTaTa BEIUYMCICHUMN.

Crenenbp ¢ wmenbiM mnokazareneMm. bunom Hblotona. Hcnosib3oBaHue
noaxo el GopMbl 3aMUCH JACUCTBUTEIBHBIX YUCEN ISl PEHICHUS MPAKTUYECKUX
3a7a4 ¥ NPEJCTABICHUS JTaHHBIX.

ApudmMeTnyecknii KOpeHb HaTypadbHON CTETICHU U €TO CBOICTBA.

Crenenp C palMOHAIBHBIM [OKa3aTelieM U €€ CBOMCTBA, CTENEHb C
JEWCTBUTEIILHBIM IMOKA3aTEIEM.

Jlorapupm wymucna. CpoiictBa norapudma. JlecsiTMuHble W HATypaJbHbIE
JorapuQMBbI.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHIE€HC YHCIOBOI'O apryMeHTa. ApPKCHUHYC,
APKKOCHHYC M apKTAHT€HC YMCIIOBOTO apryMEHTa.



YpaBHeHUs] U HEPABEHCTBA

ToxaecTBa © TOXIECTBEHHBIE TpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUS W ypaBHEHUs-cieacTBus. HepaBeHCTBO,
pelleHrne HEPABEHCTRA.

OCHOBHBIE METO/IbI PEHICHUS LENbIX U JIPOOHO-pAIMOHANIBHBIX YPaBHEHUN U
HEpaBeHCTB. MHOTOUYJIEHBl OT OJHOW MepeMeHHOW. JleneHune MHOrOWIEeHAa Ha
MHOro4JeH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  UEIbIMH
kodunmenramu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BHIPAKECHHIA, COJIEPKAIITNX CTETICHH U KOPHH.

WppanmonanbHbie ypaBHEHUSI. OcHOBHBIE METO/IBI peleHus
UPpALMOHATBHBIX YPABHCHHI.

[loka3zarenbHbie ypaBHeHHs. OCHOBHBIE METOJIbI PEIIECHUS MOKa3aTeIbHBIX
YpaBHEHUM.

[IpeoOpazoBaHre BEIPAKEHHM, COACPIKAITUX JTOTAPUDMBI.

Jlorapudmudeckue ypaBHEHHS. OcHOBHBIC METO/IbI penieHus
Jorapu(MUYECKUX ypaBHCHUH.
OcCHOBHBIE TPUTOHOMETPUYECKHUE bopMyIIHL. IIpeoOpazoBanme

TPUTOHOMETPUUECKHUX BbIPAXKECHUH. Perienue TpuroHoMeTpuueCcKnux ypaBHEHHM.

Pemenne cucrem JIMHEHMHBIX ypaBHEHUMH. Marpuua CUCTEMbI JIMHEHHBIX
ypaBHeHUU. Onpenenutens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJIEHUE €r0 3HAYCHMsI, [IPUMEHEHNUE ONPEIEIUTENS JUISl pPEIIeHUs
CUCTEMBbl JIMHEMHBIX YpaBHEHUH. PemieHue MNpUKIANHBIX 3a4a4 C IOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccraenoBanue mMOCTPOEHHOM MOAEIH C
MOMOILBIO MATPULL U ONPEIETUTEIIEH.

[TocTpoeHne maTeMaTUYECKUX MOJIENEH pPEANbHON CHUTyallUHM C IOMOIIBIO
YPaBHEHUN M HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHHMH U HEPABEHCTB K PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad M3 pa3IMYHbIX O0JacTel HAayKu U pealbHOU
KU3HH.

DYyHKIUH U rPaPUKHU

@OyHKIMA, crnocoObl 3amaHus  (yHKUMU. B3auMHO o0OpatHble (YHKUIHUU.
Kommnozummst  gynkmuit. 'paduk  QyHkiuu. SnemeHTapHBIE TpeoOpa3zoBaHUs
rpaduKoB GYyHKITUH.

OO6nacte ompenenaeHuss 1 MHOXKECTBO 3HaueHU ¢QyHkuumu. Hynu QyHkimm.
[TpomexxyTku 3HaKkomocTosiHCTBA. UETHBIC M Heu€THBIe QyHKIMU. [lepronnyeckue
¢ynkuuu. IIpomMexyTKn MOHOTOHHOCTH (PyHKUMH. MakCUMyMbl U MUHUMYMBI
dbynkuun. Haunbosnpiiee 1 HauMeHbllee 3HaueHus PYHKIIMU Ha TTPOMEXKYTKE.

JIuneitHas, KBaJpaTWU4Hasis W JAPOOHO-TMHEWHAs (PYHKUMH. DJIEeMEHTapHOE
UCCIIEJOBAHNE U TIOCTPOEHUE UX TpauKOB.

CrenenHast pyHKIMS C HaTypaJIbHBIM U 11€JIbIM Moka3atenem. E€ cBoiicTBa u
rpaduk. CpoiicTBa UM rpaduK KOpHS N-O CTENEHH Kak (yHKUUH OOpaTHOU
CTENEHU C HATyPaJIbHBIM [TOKa3aTEJIEM.

[lokazarenbHast U Jorapudmuueckass (QyHKIIMH, WX CBOWCTBA M TI'paPUKH.
Hcnonb3oBanue rpagukoB GyHKUUN 1Sl peIEHUs YpABHEHU.



TpuronoMerpuueckass OKPYXKHOCTb, OIIPEICICHUE TPUTOHOMETPUUECKUX
(GYHKIMI 4UCIOBOTO apryMeHTa.

OyHKIIMOHAIIBHBIE 3aBUCHUMOCTM B PEANbHBIX TMPOLECCAX U SBICHUSIX.
I'paduxu peanbHBIX 3aBUCUMOCTEH.

Havasa MmaTeMaTH4ecKOro aHajamn3a

ITocaenoBaTeabHOCTH, CHOCOOBI 3aJaHUS IIOCJEIOBAaTEIbHOCTENH. MeTon
MaTeMaTU4EeCKOU WHIYKLWH. MoHOTOHHBIE " OTPAHUYEHHBIC
MOCJIE0BATEIBHOCTH. VICTOpHS BO3HUKHOBEHUSI MAaT€MAaTHUYECKOTO aHaln3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernyeckas u reoMmeTpuueckas nporpeccuu. beckoHeuHo yObIBaromias
reomerpudeckas mnporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOMN
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIUAIIbHBIN POCT. Yucio e. Dopmyra CIIOKHBIX
npoueHTOB. Mcmonp30BaHME NPOrpecCHMU Ui PELICHMS peajbHbIX 3a/1ad
IIPUKJIAJHOTO XapakTepa.

HemnpepoiBabie ¢GyHKIMU W UX cBoiicTBa. Touku pas3pbiBa. ACHUMIITOTHI
rpadgukoB QyHkuui. CBoiicTBa (YHKUMU HENPEepbIBHBIX Ha OTpe3ke. Merton
VHTEPBAJIOB JUISl PELIEHHUS HEPAaBEHCTB. lIpuMeHeHHe CBONCTB HENPEPBIBHBIX
byHKIUHN U1 penieHus 3aaad.

[TepBast u BTOpas npousBoHbIe GpyHKIMHU. OnpeneneHue, TeOMETPUICCKUN U
(pU3HYECKUIl CMBICT IPOU3BOIHOM. Y paBHEHHUE KacaTeabHOUN K TpaduKy (pyHKIIMH.

[IpousBogHbIE  BJEMEHTApHBIX  (DYHKIIHIA. [IpousBogHass  CymMBHlI,
POU3BEACHUS, YACTHOTO U KOMIO3UIIUU (PYHKITUH.

MHoxkecTBa U JIOTHUKA

MHoxecTBO,  omepanud  HaJ ~ MHOXKECTBAMM M MX  CBOMCTBA.
Juarpammel Diinepa—Benna. [IpriMeHeHne TeOpeTUKO-MHOXKECTBEHHOTO arlapara
JUIS OTIMCAHMSI PEAIbHBIX MPOLIECCOB U ABJIEHUM, IPU PEIICHUU 33Ja4 U3 JPYTHUX
y4e€OHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MaTeMAaTHUYECKOTO OOBEKTa, CIEICTBUE,
JIOKa3aTeNbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KIIACC

Yuciia v BbIYMCICHUS

Harypanbubie u uensie uncia. [[pumMeHeHrne MPU3HAKOB JIETUMOCTU LIEJIBIX
yucen, HauOonpimuid obmui aenurens (mamee — HOJl) u HammMenblnee ooOiee
kpatHoe (nanee — HOK), octatkoB 1o mojyinto, anroputMa EBkinaa ajis pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uuncna. AnreOpandeckas U TpPUTOHOMETpUYEcKas (HOpMbI
3alUCH KOMIUIEKCHOTO 4uciia. ApupMETHYECKHUE OIepalur C KOMILIEKCHBIMU
yuciaamu. M3o0pakeHrWe KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW ILJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JIsl pelIeHHs] PU3NUECKUX U TEOMETPUUECKUX 3a/au.

YpaBHeHUs M HEPABEHCTBA



Cucrtema ¥ COBOKYNHOCTh YpPaBHEHUH U HEPaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIICJICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEW  TPUTOHOMETPUUECKUX  ypaBHEHUU C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PerieHne TpuroHoMeTpuYeCKuX HEPABEHCTB.

OcHOBHBIE METOJbl  PEIICHUS TOKA3aTeIbHbIX U  JOrapupMUYECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS] UPPALIUOHATBHBIX HEPABEHCTB.

OcHOBHBIE METOABl PEHIEHUS CHUCTEM U COBOKYIHOCTEW palMOHAJbHBIX,
UppAIMOHATBHBIX, TOKA3AaTEJIbHBIX U JOTapu(PMUUECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpumeHnenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/ad M3 Pa3IuyHbIX o0JiacTeld HayKu U peaibHOM
YKU3HU, HTHTEPITPETALUS IMOJYYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaduKu

I'paduk kommosunmm QyHkumid. ['eomeTpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckne GpyHKIMH, UX CBOMCTBA U TpaduKy.

I'padpuueckne mMeToapl perieHus ypaBHEHUW M HepaBeHCTB. ['paduueckue
METOBI PEUIEHU 3aJa4 C IapamMeTpaMHu.

Ucnons3oBanue rpadukoB (YHKIUMN I8 HUCCIAETOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOphIE BO3HHMKAIOT MPH PEIICHWW 33Jad U3 APYTUX Y4EOHBIX
IPEAMETOB U PEATTLHOM KU3HHU.

Hayajyia MaTeMaTH4eCKOI0 aHAJIM3a

[IpumeHeHne MPOM3BOJHON K HCCIIENOBAaHUIO (QYHKIIMA HA MOHOTOHHOCTH H
sKcTpeMyMmbl.  HaxoxxneHue  HauOoNbIIEro W HAUMEHBIIEro  3HAYeHUU
HEeTpephIBHON (DYHKIIMU HA OTPE3KE.

[IpumeHeHne TPOM3BOAHOM I HAXOXKACHUS HAWIIYUIIErO0 pELIICHUS B
NPUKIIAIHBIX 3a/ladax, ISl ONPEAENICHUS] CKOPOCTM U YCKOPEHHMs Ipouecca,
3a1aHHOTO (hOPMYJION WITH TPAPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKwi. [IpaBuia HaxoXaeHUS TEPBOOOPA3HBIX.

HNnrerpan. ['eomerpudeckuid CMbIC UHTETpaia. Beraucienue onpenenéHHoro
uHTerpaia no popmyne Herorona-Jleitonuua.

[Ipumenenne wHTErpana uisi HAXOXACHUS IUIOMANCH IUIOCKUX (QUTyp H
00BEMOB T€OMETPUUECKUX TETI.

[Ipumepsl pemenuit nuddepeHralbHbBIX ypaBHEHH. MaTtemaTuyeckoe

MOJICIUPOBAHUE pEATbHBIX TPOIECCOB C€ MOMOLIbI0  TuddepeHIHaTbHbIX
YPaBHEHHUM.
IDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJIEHHBI VPOBEHb) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHUMA



JIMYHOCTHBIE PE3YJIBTATBI

1) rpaKIaHCKOTr0 BOCIIUTAHNS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH 00y4aromerocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIecTBa,  MPEACTaBICHUE O
MaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SBJICHUH,
npoLeayp TPaXAAHCKOTO OOIecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COIMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBUM C WUX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKONW WACHTHUYHOCTH, YBAXKEHHUS K
IPOLUIOMY M HACTOSILIEMY POCCUHCKONM MaTEMAaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTUKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMATUUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE JTHX JOCTIKEHWHA B JPYTUX HayKaX, TEXHOJIOTHX, cdepax
SKOHOMUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HaHUE JTYXOBHBIX IIEHHOCTEH POCCHIICKOro Hapojaa, c(hopMHUpPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, ATUYECKOTO MOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTIKCHUNW HAyKu U JEATEIbHOCThIO YYEHOT0, OCO3HAHHE
JUYHOIO BKJIa/la B TOCTPOEHUE YCTOMYMBOIO OyIyIIEro;

4) 3CTEeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOUIEHUWE K MHPY, BKJIIOYAs 3CTETUKY MaTeMaTUYeCKHX
3aKOHOMEpPHOCTEM, 0OBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUI, BOCIPUUMUYUBOCTh
K MAaTeMaTUYECKUM acIlieKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKkoro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh yMEHHUS TMPUMEHSITh MaTeMaTU4YeCKUE 3HaHUS B
MHTEpecax 3I0pOBOro u 0e30macHoro oopasa *U3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBBIO (37I0pPOBOE MHUTAaHHE, COANAHCUPOBAHHBIM PEKUM 3aHATUH U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTh), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESITEIbHOCTHIO;

6) TPy10BOro BOCTIMTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAaHHME LEHHOCTH TPYJOJIIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TpPO(PECCHOHANBHOM  JAESATEIbHOCTH, CBSI3AHHBIM €
MaTEeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccun U pean30BbIBATH COOCTBEHHBIE JKW3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTreMaTUYeCKOMY  OOpa3oBaHUIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHWH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3aJ]a4 MaTeMaTHUYE€CKON HAIIPaBICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHNS

c(hOPMUPOBAHHOCTb  DKOJIOTUYECKOW  KYJIbTYpbl, TTOHUMAHHUE BIUSHUS
COI[MAJIbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJHON M COIMATIbHOU
Cpelibl, 0CO3HaHUE TII00ATBHOTO XapaKTepa dKOJIOTUUECKHUX MPOOIeM, OpUEHTAIIHS
HAa TPUMEHEHHE MaTEeMaTUYeCKUX 3HAaHWU g pelieHusl 3agad B 00JacTu



OKpY’Karolel cpenbl, IUIAHUPOBAHUE TIOCTYNKOB U OLIEHKA HUX BO3MOXKHBIX
MOCJICACTBUH ISl OKPY>KAKOIIEH Cpe/Ibl;

8) HEHHOCTH HAYYHOT'0 TO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TOHHUMaHUE
MaTeMaTH4YeCKOM HayKu Kak cdepbl 4YeTOBEYECKOW JESTEIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHS IUBUJIU3AINH, OBJAJCHUE S3BIKOM
MaTeMaTHKU M MaTeMaTHYECKOM KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIICCTBIISITh MPOEKTHYID M HCCIEIOBATEIbCKYIO JACSTEIbHOCTh
WHIAVNBUAYATLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE [1eiiCTBUSA

Ba3oBble Jioruuyeckue JelicTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXAy TMOHATUAMH, (HOPMYTUPOBATH
OTpeJIeIeHNs] MOHATHM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiaccudUKaIuy,
OCHOBAaHMsI /17151 0000ILEHNS U CPABHEHHUSI, KPUTEPUHU ITPOBOJUMOI0 aHAIN3a;

BOCIIPUHUMATh,  (OPMYJIHMpPOBAaTH W  NIPEeOOpa3OBBIBaTh  CYXICHUS:
YTBEPUTEIbHBIC ¥ OTPUIIATENIbHBIC, EAMHUYHBIE, YACTHBIC U OOIIHE, YCIOBHEIE;

BBISIBIIAITH MATEMAaTHYECKHE 3aKOHOMEPHOCTHU, B3aMMOCBSI3U U MPOTUBOPEUYUS
B (pakTax, NaHHBIX, HAOJTIOJCHUSIX U YTBEPKICHUSIX, MpEAjaraTh KpUTCPUH Jis
BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JenaTh BBIBOABI C HCIOJIB30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VHJIYKTUBHBIX YMO3AK/IIOUCHUH, YMO3aKJIFOYECHUH 110 aHAJIOTUH;

IIPOBOJMTH CAMOCTOSITENIBHO JTOKA3aTEIbCTBA MAaTEMATHUECKUX YTBEPKICHUN
(OpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apPTryMEHTALIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BBIOMpATh CHoco0 pelieHus ydeOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHUWs, BbIOMpaTh HamboJee TOAXONANUHA C  y4€TOM
CaMOCTOATENLHO BBIJIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaregbCcKue AeHCTBUA:

HCIIOJIB30BaTh BOIPOCHl KAaK HCCIEIOBATEIbCKUA HHCTPYMEHT ITO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIIEeMy,
yCTaHABIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBAThH
CBOIO MO3ULINIO, MHEHHUE;

IPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBINA IKCIIEPUMEHT, UCCIICIOBAHHE
110 YCTAHOBJIEHHWIO OCOOEHHOCTE MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, Mpolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y 0OBEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATEIHLHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI TIO pe3yibTaTaM
IPOBEIEHHOTO  HAOJIOJIEHUSI, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IIEHUI;



IPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE IPOIECCA, A TaKKE BBIIBUTATh
MPEANOJIOAKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanuei:

BBISIBIISITh JACPUIIMTH MHPOPMAIIUK, JAHHBIX, HEOOXOJUMBIX JJIsi OTBETa Ha
BOIIPOC | JIJIsl PEIICHUS 3a1a4H;

BBIOMpaTh UHPOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH WHOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm mpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(POpPMAIIUIO, TPEACTABIATh €€ B pa3IUuuHbIX (opMmax,
WJUTIOCTPUPOBATh TpaUyuECcKH;

OLICHUBATH HaJIEAKHOCTh uHdopmaruu 1o CaMOCTOSITEIILHO
c(hOpMYJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHbIE YHUBEpPCAJIbHbIE YUeOHbIE JIelicTBUS

Oo0menue:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYXKJECHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU  OOIIEHUs, SICHO, TOYHO, T'PAMOTHO BBIpa)KaTb CBOKO TOYKY 3pPEHHUS B
YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOAY PEIICHUs 3aJ1auH,
KOMMEHTHPOBATh MOJTYUYEHHbBINA PE3YJIbTaT;

B X0/ic OOCYXJEHUsl 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYX IAEMON TEMBHI,
npoOJieMbl, pelaeMOl 3ajJadd, BBICKA3bIBaTh HJCH, HAICICHHBIC Ha ITOHUCK
pelIeHusi, COMOCTABIISITh CBOU CYXKICHHUSA C CYXICHUSAMH APYTUX YYaCTHUKOB
nuasora, oOHapyKMBaTh Pa3jIU4YUEe U CXOJICTBO MO3UIMNA, B KOPpPEKTHOU (opme
dbopMyIHpPOBATh pa3HOTIIACHS, CBOM BO3PAKCHHS;

IPEACTABIATh PE3YIbTaThl PEIICHUs 3aJa4uu, dKCIIEPUMEHTa, UCCIICIOBAHMS,
MIPOEKTA, CaMOCTOSITEILHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Y4YETOM 3aja4
MIPE3CHTAIIMU U OCOOEHHOCTEHN ayIUuTOPHH.

PeryasiTuBHbIe YHUBepcaJbHbIEe y4eOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJISAThH IIaH, aJITOPUTM PEIISHMs 3a/1aud, BRIOUPATh CIIOCOO PEIICHHS C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATH BapUAHThI PEIICHUN ¢ yu€TOM HOBOM MH(pOpPMAIIUU.

CaMOKOHTPOJIb, IMOIMOHATIbHBIN MHTEJJIEKT:

BJIAJCTh  HaBBIKAMU  IIO3HABAaTEJIbHOM  pedlieKCMH Kak  OCO3HaHUS
COBEPIIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crioco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIecca M pe3yibTaTra PeIIeHUs
MaTeMaTUYEeCKOM 3a/a4u;

NPEIBUICTh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/1a4H,
BHOCUTb KOPPEKTHUBHI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JIAHHBIX,
HAWJICHHBIX OMUOOK, BRISIBICHHBIX TPYIHOCTEH;



OLIEHHBATh COOTBETCTBUE PE3yJbTaTa LIEIU U YCIOBUAM, OOBSICHIATh IPUUUHbI
JOCTHXKEHHUS WM HEJIOCTHXKEHHS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHAS 1eATEJIBHOCTD:

MOHUMAaTh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAUBUAYAJIbHOM
paboOThl MpU PpelieHuH Y4eOHbIX 3a7ad, MPUHUMATh 1EJdb COBMECTHOMU
JesITeNbHOCTH, TUIAHWPOBATh OPTaHHU3aIl[MI0 COBMECTHOM paboThl, pacmnpencisiTh
BUIBI PabOT, JOTOBapUBATHCA, OOCYXAATh TMPOIECC U Pe3yabTaT padoTHI,
0000111aTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B I'PyNIOBBIX (popmax paboTsl (00CykaAeHMsS, OOMEH MHEHHUH,
«MO3rOBbI€ IITYpMBD» M UHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOU JECUCTBUS C JPYTMMHU YJE€HAMU KOMAaHbl, OLIEHUBATH
KaueCTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KpUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonimy oOyuenus B 10 kjacce oOy4aroniuiicss MOMYYUT CIEAYIOUTNE
peAMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM paldodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hadaja MaTEMaTHYECKOTO aHAIN3a»:

Yucaa v BBIYUCICHUSA:

CBOOOJIHO OIEpUPOBaTh MOHSATUSMU: PALMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoAnydecKas JIpoOb, MPOLEHTHI, HUPpAlMOHATBLHOE YHUCIO, MHOXKECTBA
paLMOHATIBHBIX U ICCTBUTENBHBIX YUCEI, MOAYJIb IEMCTBUTEIBHOTO YNCIIA;

OPUMEHSATh JIpOOM M TPOLIEHTHI JJsl PpEelIeHUs NPUKIAJHBIX 3a/1ad U3
pPA3JIUYHBIX OTPACIIEV 3HAHUM U PEATbHOM KU3HU;

MIPUMEHSITh TPUOJIMKEHHBIC BBIUUCIICHUS, IPABUIa OKPYTICHUSI, IPUKUIKY U
OLICHKY P€3yJIbTaTa BBIYMCIICHUM;

CBOOOJHO ONEpUPOBATH TMOHSATHUEM: CTENEHb C IeJIbIM IO0Ka3aTelleM,
UCIIOIB30BaTh MOJIXOAILYI0 (POPMY 3alUCH ACUCTBUTEIbHBIX YHUCEI JIsl PEIICHUS
MIPAKTUYECKUX 3a1a4 U IPEACTABJICHUS JAHHBIX;

CBOOOJIHO OIEpUPOBATh MOHATHEM: apU(PMETHUUECKUI KOpPEHb HATypajJbHOU
CTEIICHU;

CBOOOTHO OTIEPUPOBATH MOHSATHEM: CTEIICHb C PAIlMOHAIBHBIM ITOKA3aTEIIEM;

CBOOOJTHO OIEpPUPOBATh TMOHATHSAMU: JorapudM 4Yucia, AECATUYHBIE U
HaTypaJbHbIE JTOTapu(MBbI;

CBOOOJIHO ONEPUPOBATh MOHSATUSIMHU: CUHYC, KOCHUHYC, TAHTE€HC, KOTAHT€HC
YUCIJIOBOT'O apIyMEHTA;

ONEPUPOBATH MOHATUSMHU: APKCUHYC, APKKOCUHYC U APKTAHT€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJIHO OTNEpUPOBaTh MOHSATUSAMH: TOXKJECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCHUJIBHBIE YPABHEHUS U YPABHEHUSI-CJIEJICTBUS, PABHOCUJIbHBIEC HEPABEHCTBA;



OPUMEHATh pa3jMYHble METOJbl PpEUICHUs PalUOHAIBHBIX U JPOOHO-
paloHaIbHBIX ypaBHEHUH, TNPUMEHATh METOJl HWHTEPBAJIOB I PEIICHUS
HEPaBEHCTB;

CcBOOO/IHO OINEPUPOBATh MOHATHUSMU: MHOTOWIEH OT OJHOM IEPEMEHHOM,
MHOTOWIEH C LEIbIMU KOIPPUIMEHTaMH, KOPHH MHOIOWIEHA, IPUMEHSThH
JieleHue MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera
JUISL pellieHus 3a/1a4;

CcBOOOJIHO ONEpUpOBaTh MOHATHSAMHU: CHCTEMa JIMHEHWHBIX YpaBHEHHI,
MaTpUIla, OMNPEACTUTEeNIb MaTpUIbl 2 X2 W €ero TeOMETPUYECKHA CMBICH,
UCTIOJIb30BaTh CBOWCTBA OMpenenuTedss 2 X 2 Jyuis BBIUMCICHHS €ro 3HAYCHHUS,
OPUMEHATh ONpEACNTUTENI JJIsl PELICHUS CHUCTEeMbl JIMHEMHBIX YpaBHEHMIH,
MO/JIEIUPOBATh PEAJIbHBIE CUTYallMM C NOMOIIBIO CUCTEMBbI JIUHEMHBIX YpaBHEHUH,
MCCIIEJIOBATh TIOCTPOCHHBIE MOJIEIM C TOMOINBIO MAaTPHIl U ONpEAeIUTENeH,
UHTEPIIPETUPOBATD MOJIYYEHHBIHN pe3ybTaT;

UCIOJb30BaTh CBOMCTBA JIEHCTBUI € KOpHSIMM i1 HpeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJHATH IPEOOPa30BaHNUs YUCIOBBIX BBIPAKEHUH, COJEPKAINX CTENEHH C
paloHaIbHBIM [TOKA3aTEeNIEM;

UCII0JIb30BaTh CBOICTBa norapu(pMoB IS npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKEHUH;

cBOOO/IHO ONEpPUPOBaTh MOHATHSIMH: HPpPallMOHAIbHBIE, IMOKa3aTelbHbIE U
aorapu(MUYECKUEe ypaBHEHUS, HAXOAUTh UX PELIEHUS C IOMOIIbIO PABHOCUIIbHBIX
NIEPEX0/I0B MU OCYIIECTBIISIS MPOBEPKY KOPHEIA;

PUMEHATh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIIbI ISl TPeoOpa30BaAHUS
TPUTOHOMETPUYECKUX BBIPAXKECHUI;

CBOOOIHO  OMEPHPOBATH TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATH  HEoOXOoAuMmble (GOpMYyNbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICIUPOBATh pEallbHbIE CHUTyallud Ha S3bIKE alreOphl, COCTAaBIATH
BBIPQXKCHUS, YpaBHEHHUsS, HEPABEHCTBA IO YCIOBUIO 3aJadyd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara ajireophl.

DOyHKUMH U rpadPukn:

CBOOOJHO OMEpUPOBATh MOHATUSAMHU: (DYHKILMS, COCOOBI 3alaHusl (PYyHKIHUH,
B3aMMHO oOOpaTHbie (DYHKIMH, KoMIO3uIus GyHKIUH, rpaduk QyHKINH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpapuKkoB QyHKIIHIA;

CBOOOJIHO OMEPUPOBATH MOHATHIMH: OOJACTh OMpPENEICHHUS M MHOKECTBO
3HaYeHUH QYHKUINHU, HYJIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO ONEpUPOBATH MOHATUSAMHU: UETHbIE M HEYETHBIE (YHKINH,
nepuoandeckrue QyHKIH, MTPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI H
MUHUMYMBbl (YHKIHHM, HauOOJblIee W HauMEHbLIEe 3HaueHue (yHKIUM Ha
IPOMEXKYTKE;

CcBOOOJIHO ONEPUPOBATH MOHATUSIMU: CTETIEHHAs (YHKIHS C HATypajJbHBIM U
[eNBIM TI0Ka3aTeneM, Tpaduk CTemeHHOW (YHKIMU C HaTypaldbHBIM U IIEITBIM



nokasaresieM, rpauK KOpHS N-OM CTENeHW Kak (YHKIHUM OOpaTHOUM CTENEeHH C
HATypaJbHBIM ITOKA3aTEIICM;

OTIEpUPOBATh TOHATHUSAMHU: JIMHCHHAS, KBaJpaTUYHAs W APOOHO-TUHEHHAsS
(GYHKIIUH, BBITIOIHATH 3JIEMEHTAPHOE UCCIIE0OBAHNUE U MTOCTPOEHNE UX rpadrKoOB;

CBOOOJIHO OIEpPUPOBATH MOHATUSIMH: TOKa3aTelibHas M Jiorapudmuueckas
GbyHKIMM, UX CBOWCTBA W rpadUKH, WCMOJb30BaTh MX Tpadukd s peuieHus
YPaBHEHHU;

CBOOOJTHO ONEPUPOBATH TMOHATUSAMH: TPUTOHOMETPUYECKAs OKPYKHOCTb,
OTIpeJICIICHNE TPUTOHOMETPUYECKUX (PYHKITUI YHCIIOBOTO apTyMEHTA;

UCMONB30BaTh Tpaduku GYyHKIMM 1O  KMCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEH MPHU PEIICHUH 3a/1ay U3 JPYTUX y4eOHBIX MPEIMETOB U PEabHOU
KU3HU, BBIpAXaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY BETUUMHAMMU;

Hauvana maremaTu4eckoro aHajimsa:

CBOOOJTHO OMEPUPOBATHh MOHATUAMH: apudmeTnyeckass U TreoMeTpuyuecKas
nporpeccusi, 0eCKOHEYHO yObIBaIoIasi reOMETpUUYECKasi MPOTrpeccus, JUHEHHBINA U
AKCIIOHEHIIUATILHBIN POCT, (hOpMyJsia CIOXKHBIX MPOICHTOB, HMETh TPE/ICTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh TPOTPECCUU JUISl PEIICHUS pealbHBbIX 3a7au MPUKIAJHOTO
XapaKkTepa;

cBOOOJIHO OTIEPUPOBATH MOHATHIMHU: MOCIEAOBATEIHLHOCTD, CIOCOOBI 3a1aHuUs
MOCJIE/IOBATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYCHHBIC TIOCIEOBATEIHLHOCTH,
NOHUMAaTh OCHOBBI 3apOXICHUS MAaTEMAaTUYECKOro aHalu3a Kak aHaiusa
OCCKOHEUYHO MAaJIBIX;

CBOOOIHO ONIEPUPOBATH MOHATUSIMHU: HETIPEPHIBHBIC (DYHKIIMH, TOYKH Pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIINY;

CBOOOJHO OIEepUpOBaTh MOHATHEM: (DYHKIMSA, HEMpephIBHAsS Ha OTPE3Ke,
PUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKITMH JJIs pEIICHUS 337124,

CBOOOJHO OINEpUpOBAaTh TMOHATHSMHU: TIIepBasi W BTOpas MPOU3BOJIHBIE
GyHKIMY, KacaTteabHas K rpaduky GyHKUINU;

BBEIYHCIIATh MMPOU3BOIHBIC CYMMBI, MMPOU3BEACHUS, YACTHOTO M KOMIIO3HUITUU
IBYX (DYHKIIMA, 3HATh TPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA,

UCIIOJIb30BaTh TE€OMETPUUECKUN M (PU3MYECKUM CMBICH MPOU3BOJHOM ISt
penieHus 3aaad.

MHo:KecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBAaTh  MMOHSATUSMU: MHOXKECTBO,  ONEpAIMK  HaJ
MHOKECTBAMU;

MCITOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT I OMUCAHUS PeaTbHbIX
IIPOLIECCOB U SIBJICHUM, TIPH PEIICHUU 3a]1a4 U3 APYTUX yUYeOHBIX IPEIMETOB;

CBOOO/IHO OIEpPUPOBATh TOHATHUSMHU: OMNpPENCICHHE, TeopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, 10KA3aTEeIbCTBO, PABHOCUIIbHBIE
YpaBHECHHS 1 HEPABCHCTBA.



K xonimy oOydenus B 11 Kjacce oOy4aroniuiicss TMOMYYUT CIEAYIONTHE
peAMETHBIE PE3yIbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIH3ay:

Yucnaa 1 BBIYMCICHUA:

CBOOOJHO OMEpUpPOBATH TMOHATHUSIMU: HATypajJbHOE U I1IEJO€ YHUCIIO,
MHO’KE€CTBA HATYpaJbHBIX U LEJIBIX YUCEI, UCIOJIb30BaTh MPU3HAKU JEIMMOCTHU
uensix yucen, HOJl u HOK HatypanbHbIX yucen AJid peuieHus 3aja4, IPUMEHSTh
anroput™ EBknmnaa;

CBOOOJIHO OIEpUPOBATH TMOHATHEM OCTAaTKa IO MOJYJI0, 3aIlUChIBATh
HaTypaJbHbIC YHCJIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUHMCIICHUS;

CBOOOJHO OMEPUPOBATh TMOHATUSIMHU: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEJN, MPEACTaBIIATh KOMIUIEKCHBIE YHCia B ainreOpanvyeckoil u
TPUTOHOMETPUUYECKON (popMe, BBHITIOIHATH apu(METUUECKUE OMEpallMu ¢ HUMH U
n300pakaTh Ha KOOPAUHATHOMN MIIOCKOCTH.

YpaBHeHHs] 1 HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATh TOHSATUSIMU: UPpAlMOHATbHbBIC, TOKa3aTeIbHbIE U
norapuMUYECKUEe HEPABEHCTBA, HAXOAUTh WX PEHIEHUS C  IOMOIIBIO
PaBHOCHJIbHBIX MIEPEXO/IOB;

OCYIIECTBJISITh  OTOOpP KOpHEW TpU PEIICHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS,

CBOOOJHO OMEpHUPOBATH TOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpUMEHSATh  HeoOxoaumble  (OpMYJbl Uil  PELIEHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABECHCTB;

CBOOOIHO OTEPUPOBATH MOHATHUAMH: CHCTEMA U COBOKYIMHOCTh YpaBHEHUUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI M CUCTEMBI-CIEACTBUSA, HAXOJIUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
jorapuMUIECKUX YPAaBHCHUI U HEPABEHCTB;

pemarb palHoOHaIIbHbIE, UppALMOHAIIbHBIE, MOKa3aTeJbHBIE,
jJorapumMuyeckue W TPUTOHOMETPUUECKHWE YpaBHEHHMS U  HEPaBEHCTBA,
coAepKalye MOAYJU U apaMeTPhl;

MPUMEHSTH TpauuecKue METOJIbI JIJISl PEIIeHUs] YPaBHEHU 1 HEPAaBEHCTB, a
TaK)Ke 3aJa4 C mapamMeTpamus;

MOJICIMPOBATh peajbHbIE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIISIThH
BbIpa)KEHHUS, YPaBHEHMs, HEPABEHCTBA M HX CHUCTEMbI IO YCJIOBHUIO 3a]1ayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIETIM C WCIOJIb30BAHMEM ammapara ajiareopsl,
WHTEPIPETUPOBATH MOJTYUYCHHBIN PE3yJIbTarT.

DOyHKUUHA U TpaPUKH:

CTpOUTh TpadUKUd KOMMIO3UIMK (YHKIMA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICJIOBAHUS U CBOMCTB KOMIO3UIIUM JIBYX (DYHKITUI;

CTPOUTH TIEOMETPUYECKHE O00pa3bl ypaBHEHHMH U  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJHO  OMepUpoBaTh MOHATUAMH: TPAPUKU TPUTOHOMETPUUECKUX

byHKINM;



OPUMEHATh (QYHKIUW I MOJACIMPOBAHUS U HCCIEIOBAHUS PEATbHBIX
TIPOIIECCOB.

Hauaja maTeMaTH4eCKOro aHAJIM3a:

MCIIOJIb30BaTh MPOU3BOIHYIO JIJISl MCCIIEIOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U 3KCTPEMYMBEI;

HaxXOJIUTh HAaMOOJIbIIICE W HAUMEHBINIEE 3HAUCHUS (DYHKIIMA HETIPEPHIBHON Ha
OTpE3KE;

UCTIONb30BaTh TPOM3BOMHYIO JUISI HAaXOXIACHHUS HAWIYYIIETO pEIICHHUS B
NPUKJIQJAHBIX, B TOM YHCIE COIMAIbHO-DKOHOMHUYECKUX, 3ajadax, It
OTpeAeNieHUs] CKOPOCTH M YCKOpPEHHWs Ipolecca, 3aJaHHoro (opmynoit wim
rpaguKom;

CBOOOIHO  OMEpHUPOBATh MOHATHSMH: IEPBOOOpa3Hasi, OMPEACIEHHBIH
WHTETpaJ, HAXOJWTHh IEPBOOOPA3HBIC AJIEMEHTAPHBIX (YHKIMA W BBIYUCISTH
uHTerpai no hopmyne Hetorona-Jleionuiia;

HAXOJWTh TUTOMIA/IN TUIOCKUX PUTYP U 00BEMBI TEJT C TTIOMOIIBIO0 HHTETPAJIa;

UMETh TPEJCTABICHUE O MaTeMaTHYECKOM MOJICTUPOBAHUHM Ha TMpPUMEpe
coctaBiieHus T PepeHITNATBHBIX YPaBHECHU;

pemiath MPUKIAIHBIE 3aa4d, B TOM YHCJIE COIMAIbHO-PKOHOMUYECKOTO H
¢u3ngecKoro xapakrepa, CpeAcTBaMi MaTEMAaTHIECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Konu4vecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHuUe pa3aesioB U TeM (uudposbie)
Ne i/ Kontpoubnsie | IIpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsbI
pecypcsl
1 MHOXECTBO IEHCTBUTEILHBIX YHUCEIL. 24 1
MHorousensl. PainonanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI TMHEUHBIX
YpaBHEHUU
2 Oynknun u rpapuku. CreneHHas GyHKIUs 12 1
C LIETIBIM MTOKa3aTeleM
3 Apudmernueckuil KOpeHb N-OM CTETIEHHU. 15 1
WppatimonansHble ypaBHEHUS
4 [TokazarenbHast pynkuus. [lokazaTenbHbie 10 1
ypaBHEHHUS
5 Jlorapudmuueckasi GyHKITHS. 18 1
Jlorapudmuyeckue ypaBHEHHUsI
6 TpuroHoMeTpruyeCKHe BBIPAXKEHUS U 22 1
ypaBHEHHUS
[TocnenoBaTenbHOCTH U MPOrPECCUU 10
HenpepsiBable Gpynkiuu. [TponsBoaHas 20
[ToBTOpeHmEe, 0000IIEHIE, CHCTEMATH3AITUS 5
3HaHUHU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Kourpoasbnbie | IlpakTnyeckue
NMpOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl

1 HccnenoBanne QyHKIUN C TOMOIIBIO 22 1

MPOX3BOJIHOM
2 [TepBoobOpa3Has U HHTETpal 12 1
3 ['paduxy TpUrOHOMETPUYECKUX (PYHKIIUH. 14 1

TpuroHomeTpruyecKkre HEPaBEHCTBA
4 HppauunoHanpHbIe, IOKa3aTENbHbIEC U 24 1

norapuMUUYECKHe HEPABEHCTBA

KomrmnekcHsie uncna 10 1

HarypanbHble u 1ienpie yncia 10 1

Cuctembl paliiOHAIbHBIX, HPPAITMOHATBHBIX 12 1
7 MOKa3aTENbHBIX U JIOTapu(hMUIECKIX

ypaBHEHHUH

3aauu ¢ mapaMeTpamu 16

[ToBTOpeHwme, 0000IIeHIE, CUCTEMATH3AITHS 16 2

3HAHUHI

136 10 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabn | IlpakTunyeck
n/n Bcero u3yuyeHusi | oOpas3oBaTesibHbIE
ble padoTbl | He padoThI
pecypcsl
1 MHOXecTBO, onepal HajJ MHOXECTBAMHU 1
Y UX CBOWCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOXKECTBEHHOT'O
anrapara Jijisl peleHus 3a1a4
Pannonansubie uncia. OOBIKHOBEHHBIC U 1
4 JECSITUYHBIE TPOOU, TPOLIEHTHI,
OeCKOHEYHbIE IEPUOINIECKUE IPOOH
Panmonanbubie yricna. OOBIKHOBEHHBIE U 1
S JECSITUYHBIC POOU, TPOIICHTHI,
OECKOHEUHBIE IEPUOINYECKHE TPOOH
6 [Ipumenenue apoOeit U IPOILEHTOB IS 1
pelIeHUs] TPUKIAIHBIX 33724
7 [Tpumenenue apoOelt U MPOLIEHTOB AJIs 1
pelIeHus: TPUKIaAHbIX 3a1a4
8 JlecTBuTenbpHbIe ynciia. PanmoHaabHbIC U 1
MppALMOHATILHBIE YnCTa
9 Apudmernueckue orneparuu ¢ 1
JICCTBUTEIbHBIMU YHCIIAMU
10 Monynb 1eCTBUTENBHOIO YHACIIA U €r0 1
CBONCTBA
11 [TpuOnmxEHHbBIE BBIYUCIICHUS, TIPaBUIIa 1
OKPYIJICHUS], TPUKUJIKA U OLICHKA




pe3yiibTara BBIUMCIICHU M

12

OCHOBHBIE METO/IbI PEIICHHS LIENIbIX U
IpoOHO-PalMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

13

OcCHOBHBIE MCTObI pCHICHUA LECJIbIX U
JpOOHO-PaLlMOHATIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OcCHOBHBIE METO/Ibl PELICHHUS LIETBIX U
JIPOOHO-PAllMOHATEHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOrousieHbl OT OJHOW MEPEMEHHOM.
Jlenenne MHOTOWwIeHa HA MHOT'OWIEH C
octatkoM. Teopema besy

16

MHOTro4IEHHI C ICIBIMU
koddurmentamu. Teopema Buera

17

Pemienue cucrem JIMHEHHBIX YpaBHEHUI

18

Pemienue cucrem JIMHEHHBIX YpaBHEHUN

19

Marpuna CUCTEMBbI TUHEHHBIX YPABHEHUMN.
Omnpenenurens MaTpuIlbl 2X2, ero
r€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS

20

Onpenenurenb MaTPUILLI 2X2, €10
reOMETPUYECKUI CMBICI U CBOKCTBA;
BBIYHCIIEHHE €0 3HAYEHUS

21

IIpuMeHeHue onpenenuTens s peLeHUs
CHUCTEMBI JINHEWHBIX YPABHEHHI

22

Perienre nmpukiaaHbIxX 3aa4 ¢ IOMOIIBIO
CHCTEMBbI JJUHEHHBIX YPaBHEHUU

23

Pemenre nmpukiagHbix 3a1a4 ¢ IOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUM

24

KonTtponbHas pabora: "PanuonanbHbie




ypaBHEHUs U HepaBeHCTBA. CHCTEMBbI
JUHEWHBIX ypaBHEHUN"

25

OyHKIKS, CIOCOOKI 3a1aHUs (DYHKIIUU.
B3aumno oOpatHble QYHKIIHH.
Kommozumus GhyHKIUH

26

I'paduk pyHKIIMN. DIeMeHTapHbIE
npeobpazoBanus rpadukoB GyHKIUH

27

O06nacTp onpeneneHuss © MHO)KECTBO
3HayeHu# ¢pyHkuuu. Hymu QyHkmm.
[TpomeKyTKH 3HAK TIOCTOSIHCTBA

28

YérHble 1 HEUETHBIC (DYHKIINU.
[Tepuoanueckue ¢pyuxuu. [Ipomexxyrku
MOHOTOHHOCTH (DYHKLIUU

29

MakcuMyMBbl I MUHIMYMBI (DYHKITHH.
HauGonbiiee u HauMeHblIIee 3HaUCHUE
(GYHKIIMH Ha TPOMEKYTKE

30

Jlunelinas, KBaJpaTU4Has U IpoOHO-
TuHeHas QyHKIUN

31

DJIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTpOEHUE TPadUKOB ITUX (PYHKITHI

32

DJIeMEHTapHOE UCCIICIOBAHUE U
ocTpoeHue rpaduKoB ATUX QYHKIUI

33

CreneHsn ¢ 1EIBIM ITOKa3areiaeM. biuaom
Hrrotona

34

CreneHsn ¢ 1EIBIM ITOKa3areaeM. buaom
Hrrotona

35

CrenenHast GyHKIIUS ¢ HATYPAJIbHBIM U
enbIM Imoka3areneM. E€ cBolicTBa n

rpadux

36

KontponbHas pabora: "Crenennas
dbyukmms. E€ cBoiicTBa u rpaduk"




ApudmeTrrueckuii KOpeHb HaTYpaIbHOM

37
CTENEHU U €ro CBOWCTBA

38 ApudmeTrrueckuii KOpeHb HATYpaTbHOU
CTEIICHU U €ro CBOMCTBA

39 [TpeobpazoBaHus YHCIOBBIX BBIPAKECHUN,
COJIEp>KalINX CTENeHU U KOPHU

40 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKECHU,
COJIepKaIINX CTENIEHNU U KOPHU

a1 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHUH,
coJiepKalIiX CTENEHU U KOPHU
Uppannonaneusie ypaBHeHUsA. OCHOBHBIE

42 METO/IbI PEIICHUS UPpPALMOHAIBHBIX
ypaBHEHU
Wppaumnonansubie ypaBHeHHsl. OCHOBHbIE

43 METO/IbI PEIICHUS HPPAIMOHATBHBIX
yYpaBHEHUH
Uppanmonansubie ypaBHeHusi. OCHOBHbBIE

44 METOIbI PEIIECHHS] MPPALMOHAIBHBIX
YpaBHEHUH

45 PaBHOCUITBHBIE IEPEXO/IBI B PEILICHUHT
UPPALMOHATIBHBIX YpaBHEHUH

46 PaBHOCUIIbHBIE IEPEXO/IBI B PELLICHUHT
HPpALMOHATIBHBIX YPaBHEHUHN

47 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUU
HUPpALMOHATLHBIX YpaBHEHUHN

48 PaBHOCUITbHBIE TIEPEXO/IbI B PEIICHUT
MPPALMOHAIBHBIX YPaBHEHUHI
CaoiicTBa 1 rpaduk KOpHS N-Oi CTETIEHU

49 Kak G yHKIIMH OOpaTHOW CTENEHH C
HaTypaJbHBIM I1OKa3aTeIeM

50 CBoiicTBa ¥ rpaUK KOPHS N-0i CTETICHU

Kak pyHKIMHM 0OpaTHOW CTETICHH C




HaTypaJbHbIM I1OKAa3aTCIICM

KonTtponbsHas pabora: "CBolicTBa u 1
51 rpaduK KOpHs N-0i CTENECHU.
WppanmonansHbie ypaBHEHHS"
52 CrerneHb ¢ paliOHATBLHBIM MTOKA3aTeeM U 1
e€ CBOMCTBa
53 CrerneHb ¢ pariOHATBLHBIM MTOKA3aTeIeM U 1
e¢ CBOMCTBA
54 CrereHb ¢ paliOHATLHBIM MTOKA3aTeIeM U 1
e€ CBOMCTBa
55 [TokaszatenbHas GyHKIMS, €€ CBONCTBA U 1
rpaduk
56 Ucnonp3oBanue rpaduka GyHKIUN 4715 1
pelieHus: ypaBHEHU I
57 Hcnonws3zoBanue rpaguka GyHKIUU A 1
pelIeHUs] YpaBHEHU N
[TokazatenbHble ypaBHeHHs. OCHOBHBIC 1
58 METO/IbI PEIIEHHUS TOKa3aTENbHBIX
YpaBHEHUH
[TokazarenbHble ypaBHeHMs. OCHOBHbBIE 1
59 METO/IbI PEIIeHNUs OKA3aTEIbHbBIX
YpaBHEHUH
[TokazarenbHble ypaBHeHHs. OCHOBHBIE 1
60 METO/IbI PEIIEHUS T0Ka3aTeIbHBIX
YpaBHEHUH
61 Kontponbnas padora: "TlokazarenbHas 1
dbynknus. [TokazaTenpHbie ypaBHEHHS"
62 Jlorapugwm uncna. CBoiicTBa orapugma 1
63 Jlorapudwm uncna. CBoiicTBa orapugma 1
64 Jlorapudm uucna. CoiicTpa jorapudpma 1
65 JlecsaTHYHBIC U HaTYpAJIbHBIE JTOTapU(PMBbI 1




66

JlecaTuuHble U HaTypaJbHbIE JOrapu(mbl

[TpeobpazoBaHue BBIPAKCHHUIA,

67
coJiep KaIux JorapumMol

68 [TpeoOpa3oBanue BHIpAKECHUH,
coJiep Kamux Joraprumol

69 [IpeobpazoBaHue BbIpaXKEHUH,
coJIep>Kalux Jorapudmal

70 Jlorapudmuueckas ¢pyHkus, €€ CBONCTBA
U rpaduk

71 Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA
U rpaduk

72 Hcnonp3oBanue rpapuka GyHKIUU A5
peleHns ypaBHEeHU!

73 Hcnonws3zoBanue rpaguka GyHKIUU s
pelieHus] YypaBHEHUN
Jlorapudgmuueckue ypaBHeHHs. OCHOBHbIE

74 METO/IBI PEIICHHUS JIOrapu(hMUIECKAX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

75 METOIbI PEIIEHHUS JI0rapU(PMUIECKHX
YpaBHEHUH
Jlorapudmuueckue ypaBueHusi. OCHOBHBIE

76 METO/IBI PEIICHHUS JIOTapu(PMUIECKAX
YpaBHEHUH

77 PaBHOCHIIbHBIE IEPEXO/IbI B PEIICHUH
Jorapu(MUYECKUX YpaBHEHHI

78 PaBHOCHIIBHBIEC TIEPEX OBl B pEIICHUH
Jorapu(MUYECKUX YpaBHEHHI

79 KonTtponbnas pabora: "Jlorapupmuyeckas
dbyukuus. Jlorapudpmuueckue ypaBuenus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAaHTEHC




YHUCJIOBOI'O aprymCcHTa

CI/IHyc, KOCHMHYC, TAaHI'CHC U KOTAaHT'CHC

81 YHCIOBOrO apryMeHTa

82 ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apryMEHTa

83 ApKCUHYC, apKKOCHHYC ¥ apKTaHI€HC
YHCIIOBOTO apTyMEHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OIIpe/IeICHUE TPUTOHOMETPHUYECKIX
(YHKIMI 9HUCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyXHOCTb,

85 OINpeJieNieHHE TPUTOHOMETPHUYECKHX
(G YHKIMI YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUECKUE
dhopMyITBI

87 OCHOBHBIE TPUTOHOMETPHUECKUE
dhopMyIIBI

88 OCHOBHBIE TPUTOHOMETPHUECKUE
(bopMyJIbI

89 OCHOBHBIEC TPUTOHOMETPHYECKUE
hopMyITBI

90 IIpeO6p339FaHHeTpHFOHOMBTqueCKHX
BBIPAKCHUH

91 IIpeO6pa39FaHHeTpHFOHOMETqueCKHX
BBIPAKCHU I

92 IIpeO6pa39?aHHeTpHFOHOMeTqueCKHX
BBIPAKCHU I

93 IIpeo6pa39?aHHeTpHFOHOMeTqueCKHX
BBIPAKCHU I

94 Perienue TpUroHoMeTpUYECKUX

ypaBHEHUH




Penienue TPUTOHOMCTPUUCCKUX

95 "
ypaBHEHU

9% Pemienue TpuroHoMeTpuIeCKUx
YpaBHEHUH

97 Pemenue TpuroHoMeTpUYECKUX
YpaBHEHUH

08 Pemenue TpuroHoMeTpuIeCcKux
ypaBHEHUH

99 Pemrenue TpuroHoMeTpuIecKux
ypaBHEHUH

100 Pemienne TpuroHoMeTpuyeCcKux
YpaBHEHUH
KonTtponbnas pabora:

101 "TPUrOHOMETPHIECKUE BBIPAKCHUS U
TPUTOHOMETPHUYECKHE YpaBHEHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS

102 [ocJe0BaTeNbHOCTEN. MeTox
MaTeMaTHYeCKOW UHAYKIUU
MOHOTOHHBIE 1 OTpaHUUYCHHBIE

103 ToCIIe0BaTeNbHOCTH. McTopHs aHann3a
OECKOHEYHO MaJIbIX

104 Apudmerrueckas nporpeccust

105 I'eomeTpuyeckas nporpeccus

106 beckoHe4HO yObIBaroI1as reoMeTpruIecKast
pOrpeccust

107 Cymma OeckOHEYHO yObIBaroIen
reOMETPUUYECKON IPOrpeccuu

108 JIMHENHBIN U SKCIOHEHIUATIBHBIA POCT.
Yucno e. Dopmyiia c10kHBIX TPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHIIUAJIBHBIA POCT.

Yucno e. QDOpMlea CJIOXHBIX IIPOLCHTOB




Hcnonp3oBaHue mporpecCuu i peuICHuA

110 peallbHBIX 3aJa4 MPUKJIAJIHOr0 XapakTepa

111 KontponbHas pabora:
"ITocnenoBaTeIbHOCTH M IPOrpeccun’”

112 HenpepbiBHBIE PYHKIIMH U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TpauKOB
byHKIINN

114 CaoiicTBa QyHKIMIT HEPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa G yHKIIMI HEMPEPHIBHBIX Ha
OTpE3KE

116 MeTtoa UHTEpBAJIOB AJIs PelleHuUs
HEPABEHCTB

117 MeToa UHTEpBAJIOB AJIsl PelIeHUs
HEPABEHCTB

118 Meton HHTEpBaJIOB JJIs PELLIEHUS
HEPABEHCTB

119 IIpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
GyHKIMNA U pelieHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMNA U pelieHus 3a1a4

121 [TepBast 1 BTOpas Mpou3BoHbIE (QYHKIUU

122 OnpeneHeHI/Iue, TEOMETPUUYECKHUI CMBICIT
MIPOU3BOIHON

123 OHpe)IGJ'IeHI/Ive, (UBUYECKUN CMBICIT
MIPOU3BOIHON

124 VYpaBHeHUE KacaTeIbHON K TpapuKy
GyHKIIUH

125 VYpaBHeHHE KacaTelIbHON K IpaduKy
GyHKIIUH

126 [TpousBoaHbIE I€eMEHTaPHBIX (QYHKIIUN




127

[Tpou3BoaHBIE 2TIEMEHTAPHBIX (PYHKIUI

[IponsBonHas CyMMBbl, IPOU3BECHUS,

128 N
YaCTHOTO ¥l KOMITO3UIINU (DYHKITUH

129 [TpousBoaHAsT CYMMBI, TPOU3BEICHUS, 1
YACTHOTO ¥ KOMIO3HUIINU (DYHKIIHI

130 [Tpon3BoaHAsE CYMMBI, TPOU3BEICHNUS, 1
YaCTHOT'O M KOMITO3UITUU (D YHKIIHI

131 KonTtponbsnas pabora: "IIpousBognas" 1

132 [ToBTOpeHue, 0600IICHNE, 1
cucreMaTu3auus 3HaHuil: "YpaBuenus"

133 [ToBTOpEeHmE, 00600IICHHE, 1
cucremaTusanus 3Hanui: "Oynkiun"

134 Hrorosas koHTposIbHas paboTa

135 HToroBast KOHTpoOJIbHAs paboTa

136 [ToBTOpeHwMeE, 0606H.ICHI/IUC,
CHUCTEMaTH3aIUs 3HAHHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME




11 KIIACC

KoaunuyecTBO yacos DJIeKTPOHHBbIE
Ne Tema ypoka Kontposn | Ilpakrnue | [laTta uupposbie
n/n Bceero HbIe CKHUe U3yyeHusi | oOpa3oBaTesibHbIE
padoThI padoThbI pecypcbl
1 [IpumeHeHnne mMpon3BOJHOM K UCCIIEIOBAHUIO 1
(GYHKIIMIA HA MOHOTOHHOCTB M DKCTPEMYMBI
) [IpuMeneHne MPOU3BOAHON K HUCCIICIOBAHUIO 1
(GYHKIIMA HA MOHOTOHHOCTD M DKCTPEMYMBI
3 [IprumeHeHrne npou3BOAHON K UCCIIEIOBAHUIO 1
(G yHKIHI HA MOHOTOHHOCTD M SKCTPEMYMBI
4 [IpumeHeHne Mpou3BOAHON K UCCIIEIOBAHUIO 1
(GYHKIIMHA Ha MOHOTOHHOCTD M DKCTPEMYMBI
5 [TpuMeHneHne MPOU3BOAHON K HCCIIECIOBAHUIO 1
(GYHKIIMH Ha MOHOTOHHOCTD ¥ DKCTPEMYMBI
6 [IpuMeHeHne MPOU3BOAHON K HCCIICIOBAHUIO 1
(GYHKIIMIH Ha MOHOTOHHOCTD ¥ OKCTPEMYMBI
7 Haxoxaenne HanOoIbIIIEero 1 HauMEHBIIET O 1
3HAYCHMS HEIPEPHIBHON (DYHKIIMN HA OTPE3KE
8 Haxoxaenre HanOoJIbIIero 1 HaMMEHBIIIET O 1
3HAYCHHS HEMPEPHIBHON (DYHKITMU HA OTPE3KE
9 Haxoxaenre HanOoJIbIIero 1 HauMEHBIIIET O 1
3HAYCHHUsSI HEPEPHIBHOW (PYHKIIMHU Ha OTPE3Ke
10 Haxoxxaenne HanOoJIbIIero i HauMEHBIIIETO 1
3HAYCHHUsSI HEMPEPHIBHOW (PYHKIIMHU HA OTPE3KE
11 Haxoxxaenne HanOoJIbIIero ¥ HauMEHBIIIETO 1
3HAYCHHS HEMPEPhIBHON (YHKIIMU HA OTPE3KE
12 Haxoxnenre HanOONBIIEro 1 HaMMEHBIIETO 1

3HAUEHUs] HEMPEPHIBHON (PYHKIIMU HA OTpE3Ke




HpI/IMeHeHI/Ie HpOHSBO,Z[HOfI JJI HAaX 0K JACHU A

13 HAMJTYYIIEr0 PENICHHUs B PUKJIAJAHBIX 337a4ax

14 [IprmeneHnre nporu3BOAHOM ISl HAX 0K ICHUS 1
HAWJIYYIIEr0 PeIICHUs B MPUKIAJHBIX 33a4ax
[IprmeHeHne nporu3BOAHOM ISl ONPENEIICHUS 1

15 CKOPOCTH ¥ YCKOPEHHSI IIPOIIECCA, 3aJaHHOI0
dbopmymoii UK rpaguKoM
[TpuMeHeHre IPOU3BOAHOMN JUTSI OTPEICTICHUS 1

16 CKOPOCTH U YCKOPEHHUS TIPOLECCA, 3aJaHHOrO
dhopMyIol uiu rpadgrKom

17 Komnozumus ¢yHKmmii 1

18 Kommozumus GyHKImii 1

19 Kommnozumus ¢yHKImiz 1

20 FGOMeTpI/IIIeCISI/Ie o0pa3sl ypaBHEHHIA Ha 1
KOODPJIMHATHOM TJIOCKOCTH

21 FCOMeTpI/I‘IeCIEI/Ie oOpa3bl ypaBHEHHI Ha 1
KOOPMHATHOM TIOCKOCTH

29 KonTponwsHas pabora: "MccnenoBanue 1
(G YHKIHHA ¢ TOMOIIBIO TPOU3BOAHOM "

23 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO 1
nepBOOOpa3HBIX

24 [TepBooOpazHbie IeMEHTAPHBIX (QYHKIIHH. 1
[TpaBuiia HaX 0K ACHHSI IEPBOOOPA3HBIX

o5 [TepBooOpazHbie eMEHTAPHBIX (YHKIIHUH. 1
[TpaBuiia HaXOXKACHHSI IEPBOOOPA3HBIX

26 Wurerpan. ['eomeTpudeckuii cMbICI HHTErpaia 1

27 Berunciienue onpenenéHHOro HHTerpasia mo 1
dbopmyne Hrrotona-JIeiOuuia

8 Berunicienue onpenenéHHOro HHTerpasia mo 1

dbopmyne Herotona-JIeiOHuIa




HpI/IMeHeHI/Ie HUHTCrpajia il HaXO0XICHUS

29 .
IJIOMIAACH TUIOCKHX (DHUTYD

30 [IpumeHenne nHTerpana Juis HaxoXACHUS
00bEMOB reOMETPUUECKUX TEJ

31 [Ipumeps! pemennit qudpepeHaIbLHbIX
YpaBHEHUH

32 ITpumeps! pemennii tuddepeHnnanIbHbIX
YPaBHEHUN
Maremaruyeckoe MOJEITUPOBAHNE PEATbHBIX

33 IPOLIECCOB € MOMOLIBIO U epeHInaTBHBIX
ypaBHEHU U

34 KontponbHas pabora: "TlepBooOpazHas u
uHTerpan'

35 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA
U rpaduKu

36 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA
U rpaduku

37 Tpuronomerpuueckre GyHKINHU, UX CBOICTBA
U rpaduku

38 Tpuronomerpudeckue QyHKIMH, UX CBONCTBA
U rpaduku

39 Tpuronomerpudeckue QyHKIMH, UX CBONCTBA
U rpaduku
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YPaBHEHUH C MIOMOILBIO TPUTOHOMETPUUYECKON
OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHUH C MOMOMIBIO TPUTOHOMETPHUYECKOM
OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C MOMOILBIO TPUTOHOMETPUYECKOMN

OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPHUUECKHIX

43 YPaBHEHUH C IIOMOLIbIO TPUTOHOMETPUIECKOM
OKPY>KHOCTH

44 Pemrenne TpuroHOMeTpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpuuECKUX HEPABEHCTB 1

46 Perenuie TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Penienne TpUroHOMETpUUYECKHX HEPABEHCTB 1
Konrtponsnas pabora: "I['paduku 1

48 TPUTOHOMETPUYECKUX (PYHKIIUH.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIC METO/IbI PEIICHHUSI 1
MOKa3aTeJIbHBIX HEPABCHCTB

50 OcCHOBHBIE METOIbI PELICHHUS 1
MOKa3aTeNIbHBIX HEPABCHCTB

51 OcHOBHBIE METOJIbI PELICHUS 1
IIOKa3aTeNIbHbIX HEPABECHCTB

57 OcHOBHBIE METO/IbI PELICHUS 1
NIOKa3aTeIbHBIX HEPABECHCTB

53 OCHOBHBIE METO/IBI 1
peleHus JorapupMUIECKIX HEPAaBEHCTB

54 OCHOBHBIE METOIBI 1
penIeHns JorapuMUIECKIX HEPABEHCTB

55 OCHOBHBIE METOIBI 1
penieHust JorapupMHIECKUX HEPABEHCTB

56 OCHOBHBIE METOBI 1
pelieHus JorapuMUIECKUX HEPaBEHCTB

57 OCHOBHBIE METO/IbI PEIICHHUS UPPAITHOHATIBHBIX 1
HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHHUS UPPAITHOHATBHBIX 1

HCPABCHCTB




OcHOBHBIC MCETOJbI pCHICHUA UPPALUOHAIBHBIX

59
HEPaBEHCTB

60 OCHOBHBIE METO/IBI PEUICHHS HPPAIIMOHATBHBIX
HEPaBEHCTB

61 I'paduueckue MeTobI peIeHUs
UPPAITMOHATBHBIX YPAaBHCHHM

62 I'paduueckue MeTobI perIeHuUs
UppaLMOHATILHBIX YPABHEHHIM

63 ['padrueckre METOIbI pelIeHuUs
MOKa3aTeNIbHBIX YpaBHEHUN

64 ['padpraeckre MeTo b1
pelIeHus TOKa3aTebHbIX HEPABEHCTB

65 ['padmyeckrie METOBI peLICHUS
Jorapu(MUYECKUX YPaBHEHHIA

66 ['padmyeckrie METOBI peLICHUS
norapu(MUYECKUX HEPABEHCTB

67 ['padmyeckrie METOABI pELICHUS
Jorapu(MHUYECKHX HEPABEHCTB
I'padmueckue meTombl

68 PELIEHNS TTOKA3aTebHbIX U JTOrapi(pMHUIECKUX
YpaBHEHUH
['padraeckue MeTo b1

69 pellIeHus OKa3aTENbHbBIX U JTOrapu(pMUIECKUX
YpaBHEHUH
['padmyeckrie METOABI peLICHUS

70 II0KA3aTeNbHbIX M JIOrapu(hMUYECKHX
HEPABEHCTB
I'paduueckue MeTopI penIeHus

71 TIOKA3aTeIbHbIX U JOrapu(pMUUECKHX
HEPABEHCTB

72 KonTponbsHas pabora: "UppanuoHaabHbIE,

MOKa3aTellbHbIC U Jorapudmuueckue




HepaBeHCTBA"

KomriekcHple urcna. Anredpandeckas u 1
73 TPUTOHOMETPUYECKast (POPMBI 3aIHCH
KOMILJICKCHOT'O YHCIIa
KommnekcHbie uncia. Anredpandeckas u 1
74 TPUTOHOMETPUYECKAst POPMBI 3aITHCH
KOMILJICKCHOT'O YU CIIa
75 ApudmeTrueckue onepamnuy ¢ KOMIUIEKCHBIMA 1
YHUCITaAMHU
76 ApudmeTrueckue oneparnyuy ¢ KOMIUIEKCHBIMA 1
YHCcIaMU
77 I/I306pa)KCHI/IeUKOMHJ'IeKCHLIX qucen Ha 1
KOOPJIMHATHOM IJIIOCKOCTH
78 I/I306pa)KCHI/IeUKOMHHeKCHLIX qucen Ha 1
KOOPJIMHATHOM TJIOCKOCTH
79 ®opmyna Myaspa. Kopau n-oii crenenu us3 1
KOMILJIEKCHOT'O YHCIIa
80 ®opmyna Myaspa. Kopau n-oii crenesu u3 1
KOMILJICKCHOT'O YHCIIa
[IprMeHeHe KOMITJICKCHBIX YHCEI IS 1
81 pemeHust GU3NYECKUX ¥ TEOMETPHIECKUX
3a1a4
82 KonTtponbsHas padora: "KomriekcHpie yncma" 1
83 HarypanbHble u nenbie yncia 1
84 HarypanbHble u 1enblie yncia 1
85 [IpumeHeHre MPU3HAKOB AETUMOCTH IIEITBIX 1
qrcen
86 [IpumeHeHre TPU3HAKOB IEIUMOCTH IIETIBIX 1
qrcen
87 [IpumeHeHre MPU3HAKOB ACTUMOCTH IIEITBIX 1

yucen: HOJ u HOK




HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH L ECIIbIX

88 yucen: HOJl u HOK

89 [IpumeHeHre MPU3HAKOB AETUMOCTH IIEITBIX
YHCeJI: OCTaTKU 10 MOAYJIIO

90 [IpumeHeHre TPU3HAKOB JACTUMOCTH IIEITBIX
YHCeJl: OCTaTKU MO0 MOAYIIIO
[IpumeHeHre TPU3HAKOB JCTUMOCTH TIEITBIX

91 yycel: alroput™ EBknnia ans pemeHus 3aaad
B I[EJIBIX YHUCIIaX

92 KonTponbsHas padora: "Teopus nensix yucen"

93 Cucrema ¥ COBOKYITHOCTh ypaBHEHUH.
PaBHOCWIIBHBIE CHCTEMBI U CUCTEMBI-CIIC/ICTBUS

94 Cucrema ¥ COBOKYITHOCTh ypaBHEHUH.
PaBHOCWIIBHBIE CHCTEMBI U CUCTEMBI-CIICJICTBUS

05 OcHOBHBIE METOJIbl PELICHHS CHCTEM H
COBOKYITHOCTEH pallMOHAIBHBIX YPaBHCHHIMA

96 OcHOBHBIE METO/IbI PELLICHHS CHCTEM H .
COBOKYITHOCTEN MppallMOHATIbHBIX YpaBHEHUI

97 OcHOBHBIE METOJIbl PELICHHS CHCTEM M
COBOKYITHOCTEH ITOKa3aTeNIbHbIX YPAaBHEHUI

08 OcHOBHBIE METO/BI PEIICHNS CHCTEM M
COBOKYITHOCTEH MOKAa3aTeNbHBIX YPABHEHHIA

99 OcCHOBHBIE METO/Ibl PELICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUYECKUX YpaBHEHHI

100 OcCHOBHBIE METO/Ibl PELICHHS CUCTEM U
COBOKYITHOCTEH JIorapu(MUYECKUX YPaBHEHHIA
[IpuMeHeHne CUCTEM K PEIICHHUIO

101 MaTeMaTHUYECKUX 33/1a4 U 33/1a4 U3 Pa3IUnIHBIX
oOyactell HAyKH U pealibHOM JKU3HH,
MHTEPIIPETALNS TOTYYEHHBIX Pe3YyIbTaTOB

102 [IpuMeHeHne cucTeM K perieHuo




MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3 Pa3ITUIHbIX
obnacTell HAyKH U pealibHOM JKU3HH,
MHTEpIIPETalns OJIYYCHHBIX PE3YJIbTATOB

[TpMeHEeHHE HEPABEHCTB K PEIICHUIO 1
103 MaTEeMaTUYECKUX 3aJ1a4 M 3a]1a4 U3 Pa3THIHBIX
o0JiacTeill HayKH U peaJibHOM KHU3HH,
WHTEPIIPETAIHS ITOJTYICHHBIX PE3YJIHTATOB
KonTponbaas padora: "CucreMsr 1
104 paIMoHaTbHBIX, HPPAMOHATEHBIX
MOKa3aTENbHBIX U JTOrapu(hMUIECKUX
ypaBHECHHUI"
105 PaumonaneHble ypaBHEHHS C mapaMeTpaMu 1
106 PannonaneHble HepaBeHCTBaA ¢ TapamMeTpaMu 1
107 PanyoHanbpHbIE CUCTEMBI ¢ ITapaMeTpamMu 1
108 WppannonansHble ypaBHCHHSI, HEPABCHCTBA C 1
napameTpamMu
109 HppalimoHaabHbIe CUCTEMBI C ITapaMeTpaMu 1
110 [TokaszaTenbHbIC ypaBHEHUS, HEPABEHCTBA C 1
napaMeTpamMu
111 [TokazaTenbHBIC CUCTEMBI C ITApaMeTpaMu 1
112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C 1
rapameTpamMu
113 Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu 1
114 TpuroHomMeTpu4ecKre ypaBHEHHSI C 1
napaMeTpaMu
115 TpuroHoMeTpuIecKre HEPABEHCTBA C 1
napamMeTpamMu
116 TpUTrOHOMETPUYIECKUE CHCTEMBI C 1
napameTpamMu
117 [TocTpoeHue u ncciie10BaHNE MaTEMaTUHYECKUX 1




MOJEJIEN pealbHBIX CUTyalluid C IIOMOLIBIO
YpPaBHEHHUH C ITapaMeTpaMu

HOCTpO@HI/Ie 1 UCCIICI0OBAHUEC MAaTCMATHYCCKHUX

118 MOJICJIeH pealTbHBIX CUTYaIlUl C
MOMOIIIbIO CUCTEM YpaBHEHUH ¢ mapameTpaMu
[TocTpoeHue U HCccae0BaHNE MAaTEMATHIECKUX

119 MOJIEIIEH PealbHBIX CUTYAIMH ¢ TIOMOIIBIO
CUCTEM YpaBHEHHUU C TapaMeTpaMu

120 Konrtponsnas pabora: "3anaun ¢
napameTpamu"

121 [ToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIHS
3HaHui: "YpaBHeHUs"

122 [ToBTOpenue, 0000IIeHNE, CUCTEMaTH3AIHS
3HaHui: "YpaBHeHuUs"

123 [ToBTOpenue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuii: "YpaBHeHus. Cucremsl ypaBHEHUN"
[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT

124 ’ ’
3Hanuii: "HepaBencraa"

125 [ToBTOpEeHME, 0600IICHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrsa"

126 [ToBTOpEHME, 0000IICHNE, CUCTEMATH3AIUS
3HaHui: "HepaBencrpa"

127 [ToBTOpenue, 0000IIeHIE, CUCTEMATU3AIIHS
3HaHuii: "[IpousBoaHas u e€ npumeHeHue"

128 [ToBTOpenue, 0000IIeHIE, CUCTEMATU3AIIHS
3Hanuit: "[IpousBoanas u e€ npumeHeHue"

129 [ToBTOpeHnue, 06001IeHNE, CHUCTEMATH3AIUS
3Hanuii: "[IpousBoanas u e€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHuii: "MHTerpan u ero npumMeHexHue"

131 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS




3HaHui: "OyHKIUK"

132 [ToBTOpeHME, 000OIICHNE, CHCTEMATH3ALIHS 1
3HaHui: "OyHKIHUN"
133 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 1
3HaHui: "OyHKIUN"
134 HroroBast KoHTpoNbHAsE paboTa 1 1
135 Hrorosas KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, CUCTEMATH3ALUS 1
3HaAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JUISI VYYEHUKA

o MaremaTuka. AnreOpa ¥ Havalla MaTeMaTHYECKOTO aHaiu3a; yriIyOJIeHHOe
oOyuenue: Mepsnak A.I'., Homuposckuii [[.A., Ilonskor B.M., mon penakiuei
[Togonsckoro B.E., OGmiecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO «M3HaTenbCKuid
LIEHTP BEHTAHA-T'PA®y; AKIIMOHEpHOE 00111eCTBO «/31aTeancTBO
[Ipoceemnienuey, 2024

o Anre6pa (yriryOaeHHbBIH ypoBeHb, B 2 yacTsix), 11 kmacc/ Yacts 1: MopakoBuu
A.Il'.; Yacte 2: Mopakosuu A.I'. m nmpyrue; rox pemakumern Mopakosuua Al
OO6miecTBO ¢ orpanndeHHON oTBeTcTBeHHOCThIO « MOl MHEMO3UWHAY , 2021

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

1. Marematuka. Anrebpa M Hayajga MaTEMAaTHYECKOTO aHaiu3a; YrIyOJIeHHOE
obyuenue, 10 kmacc: Mep3asak A.I'., Homuposckuii /[.A., ITonskos B.M., oz
penaxnueit [Tomonsckoro B.E., O01iecTBO ¢ orpaHMue€HHON OTBETCTBEHHOCTHIO
«3narensckuii  nentp BEHTAHA-ITPA®y»; AknuoHepHoe — 0OIIECTBO
«3narensctBo IIpocBemenuey, 2024

2. Marematuka. AnreOpa W Hadaja MaTeMaTUYECKOTO aHaln3a; yriayOJeHHOe
obyuenue, 11 kmacc: Mep3nsak A.I'., Homuporckuii JI.A., [Tonskor B.M., nox
penakmueit [Togonsckoro B.E., OGmiecTBO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO
«3narenvckuit  nentp BEHTAHA-ITPA®y»; AkiuuoHepHOoe  0OIECTBO
«3nmarensctBo [IpocBemenuey, 2024

3. Aunre0pa (yriyOneHHbIH ypoBeHb, B 2 yacTax), 10 kimacc/ YUacts 1: MopakoBuy
A.l'.; Hacte 2: Mopakosuu A.I'. u npyrue; rox pegakuueit Mopakosuua AT,
O6mmecTBo ¢ orpaHnueHHOM 0TBeTcTBeHHOCThIO « MOl MHEMO3HWHAY , 2020

4. Anrebpa (yriyOneHHbIH ypoBeHb, B 2 yactax), 11 kmacc/ Yacts 1: MopakoBuy
A.T'.; Yacte 2: Mopakosuu A.I'. u npyrue; ron pegakiueid Mopakosuya A.T.,
Oo6mmecTBO ¢ orpanndeHHOM 0TBeTCTBeHHOCTHIO « 1Ol MHEMO3HMHAY , 2021

5. AnekcanmpoBa JI.A. «KontponbHbie paboThl. Anrebpa -10, 6a30BbIi u
yrayOJIeHHBIM ypoBeHW» - M.: MHemo3uHa, 2015

6. AnexcanmpoBa JI.A. «CamoctositenpHbie paboThl. AnreOpa -10, 0a30BbI H

yriyOsieHHbIH ypoBeHn» - M.: Muemo3uHa, 2015

7. AnekcanmpoBa JILA. «KouTponbHble paboTel. Asrebpa -11, 06a3oBbIi U
yriyOJieHHBIM ypoBeHW» - M.: MHemo3uHa, 2015

8. AmnexcanmpoBa JI.A. «CamoctositenpHbie paOoThl. Anrebpa -11, Ga30BbI H

yrayOiaeHHbIN ypoBeHn» - M.: MHemo3uHa, 2015

9. 3uB b.I'., l'ompinu B.A. Jlumaktuyeckue matepuaisl mo aiarebpe 10 kmacca. -
CII6. «Ilerpormud», 2011 r.



10. 3uB b.I'., l'onpauu B.A. Jlunaktuueckue Matepuaisl no aareope 11 kmacca. -
CII6. «Ilerpormud», 2011 r.

11. Tamuukuit M.JI. Coopuuk 3amau mo anrebpe.10-11 kmaccel. —M.:
[Ipocsemenue, 2016 r.

12. «MaremaTudeckue ouMITHA B B mKoJe 5-11 kimacce», A.B. dapkos.

13. Tectel o matematuke 5-11 kmaccel, M.A. MakcuMOBCKas 1 Jp.

14.«Anrebpa. JIngaktuueckue Matepuaibl s 10 kimacca 6a30BbIM U MPOGUILHBIN
ypoBHu 4 -e¢ wuspanue, ABtopel: M.K. IloranoB m A.B. IlleBkun» - M.
[Ipocsemenue, 2016.

15. «Anrebpa 10 xmacc. Kaura mist yuutens. ba3oBwiii u mpouiIbHBIA YPOBHH,
Astopsl: M.K. TToranos u A.B. llleBkun».- M. [Ipocsenienue, 2016.

16. «Anrebpa 11 xmacc. Kuura ans yuurens. ba3oBwiii 1 mpouiabHBIA YPOBHH,
Astopsl: M.K. [Toranos u A.B. IlleBkun».- M. IlpocBemenue, 2016.

HOUPPOBBIE OBPA3OBATEJBHBIE PECYPCbI U PECYPCBblI CETH
HUHTEPHET

1. 7Kypnan «MaremaTuka B IKOJIEY.
2. l[Ipunoxenune «MaTemaTuka», caiT WWW.Prov.ru (pyopuka «MatemaTuka).
3. UaTepuer-nopraiibl «Yuu.Py», «POIIy», «MI0O», «AKnacc»
4. WWW.penry BIOp
5. www.uni-test.ru
6. www.ege.edu

[IOKYMEHT MOAMWCAH 3MTEKTPOHHOM MOAMMCHIO
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NMPUMOPCKOIO PAOHA CAHKT-NMETEPBYPrIA, MNMeTtyxoBa Tamapa BeHopoBHa,
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