MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHBCTEpPCTBO 00PA30BAHMS M MOJIOEKHOM MOJUTUKN BiiaguMupckoi
odsacTn

AJIMUHUCTPAUMS NEeTYINIHHCKOI0 paiioHa

MBOY «I'umuazus Ne 17» r. Ilerymku

MopnucaHo undposon nognuceio: LmoanHa CeeTnaHa KOpbeBHa
DN: cn=lImopunHa CeetnaHa lOpbeBHa, 0=MBOY "MmHa3na N217"
r. Metywkun, email=mboy_sosh_17@mail.ru, c=RU

PACCMOTPEHO COI''TACOBAHO VYTBEPX/IEHO

PykoBogurens MO 3aMm. qupekropa o YP Hupexrop MBOY
«I'mmuazug Nel7» r.

[Tamarnna M. A. Yynpsinosa H.H. Terymkn
[Tpuxa3 Ne93 ot «28» 08 [Tpukaz Ne93 ot «28» 08
2023 r. 2023 r.
IIImomuna C.1O.
[Tpuka3z Ne96 ot «31» 08
2023 .
PABOYAS ITPOI'PAMMA

(ID 1962549)

yueOHOro npeamera «AJiredpa 1 Ha4ajaa MaTeMaTHYeCKOr0 aHAJIM3a.
Yriay0/eHHblil YPOBEHDb)

115t ooyyatromuxest 10 — 11 kimaccos

r.Mlerymxu 2023






INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
M3YYEHUS! BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HayKu, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMITbIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTHUHHOCTH, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yuyeOHOro kypca «AinredOpa ¥ Hayalla MaTeMaTHYECKOIO
aHann3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OMBIT PEIICHUs] MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIIpETalluk  TOJYYEHHBIX  pEHICHUM, 3HAKOMATCS C  OpUMepamMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyroued MpOAOKUTEIbHON KOHIICHTpAllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yueOHOro kypca «AinredOpa W Hauyajga MaTeMaTHYE€CKOro
aHaJu3a» BBIJCIICHBI CIECIYIOIINE COAEPKATEIbHO-METOIMUECKuEe TuHuM: «YHucna
U BhIUKCIEHUD», « DyHKIIUU U Tpadukmy, «YpaBHEHUS U HepaBeHCTBa», «Hadana
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBHO-METOAMYECKHE JIMHUM HW3YYalOTCs Ha TPOTSHKCHUH ABYX JIET
oOydeHHus] Ha YpOBHE CpeIHEero oOImero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMd W paszjaenamu. JlaHHBIN
y4eOHBI KypC SBISETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
ITUPOKAM MAaTEMAaTHUYECKUM ammapaTroM, Y HUX MOCJIEeI0BATEILHO POopMUPYyETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YIeOHOTO Kypca, IS
PEIICHUsT CaMOCTOSTENFHO CHOPMYITMPOBAHHONW MAaTeMaTHYSCKOM 3aaud, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHuss 0co0O€ BHUMaHue  yHeisieTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YalOIIMMCS MHOXECTBA HATypajbHBIX, IIEJIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX YHcel. B  KakIoM H3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My clelnu(UYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX YHCEN, O0COObIE CBOWCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHCHHSI TSI PEIICHHS Pa3IUYHBIX 3a1ad
dbopmupyeTCcsi TIpeICcTaBlIeHUe O €IMHCTBE MAaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOEHUU MOJIENICH PEaJIbHOTO0 MHpA, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpEeTU3aIHsI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero oOpa3oBaHUs, MOCKOJBKY B KaXXIO0M
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pe3ynbrare OOydYaromivecss OBJIAJCBAIOT PA3IUYHBIMA  METOJIAMHU  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIENOBaHNH (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, TPU PEIICHUH MPUKIATHBIX



3a/lay M 3a7]a4 Ha HAXOXKJEHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAYCHHUMN (YyHKIUU.
JlanHasi comepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJEpKAINX CTENEeHU U Jiorapudmel. bmaronaps u3ydeHHio anreOpanuecKoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJIE€ PaBEHCTB W HEpPaBEHCTB. AnreOpa
npeniaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJisi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33J]a4, HATJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpauKoB, UCHIOIb30BAaHUE (DYHKUMN JUIsl pelleHus 3a7ad U3 APYTUX y4eOHBIX
IPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK C MATEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh MOJTY4YEHHbIE (DYHKIIHMH, CTPOUTH UX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTUE YMEHUM
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHoOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IMO3BOJISIET
CYLECTBEHHO PACIIUPUTh KPYrI KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a]ad,
JOCTYIHBIX OOYyYaIOIIMMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMMA, OMPEAENsTh HX HauOOJNbIINE W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peaabHbIX CHUTYallUi,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUW pPaACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejjaraloT HamboJjiee YHUBEPCATbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKM M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTHYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISi BHIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHbIM TIPU3HAKOM MAaTEMaTHKH KaK HayKH CJeayeT MpHU3HaTh
CBOMCTBEHHYIO €M CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
00y4aronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTMYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS OSTUX MOJIENIeH C TOMOINIBIO arfmapara ajiredopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETaIlud IOJYyYEeHHBIX pe3yJabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I PEelIeHUs MPUKIaAHBIX 3amad. [lpu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTpAciIed 3HAHUM U PEATIbHOM KU3HH.

[elictBuTenpHble 4nclia. PalMOHAIBHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHUclIaMd.  Moayib
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YyJIbTaTa BbIYNCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb C panvoOHaJIbHBIM I[IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymucna. CpoiictBa mnorapudma. [leciTUuHbIE U HATypaJIbHbBIC
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYWICHbI OT OJHOM MNEpeMEHHOMW. JleleHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTENEHU U KOPHHU.

HNppaunonanbHbie YPaBHEHHUS. OcHOBHBIE METO/IBI pelIeHus
VPPalHOHAIBHBIX YPABHCHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKHH CMBICT U
CBOMCTBA, BBIUMCIICHUE €r0 3HAYEHUS, TPUMEHEHUE OINPEACIUTENS I PELICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIprMeHeHHMe ypaBHEHHMU W HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DyHKUMH U TPaPUKH

OyHKIMA, CrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komno3zummss @yukuuii. I'papuk  (yHkmmu. DineMeHTapHble NpeoOpa3zoBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIIee 3HaueHUs (DYHKITUU Ha IPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM Moka3ateneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduKk KOpHS N-OW CTENEeHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs ITOCJIeNOBaTeILHOCTEH. MeTox
MaTeMaTUYeCKON UHIYKIUU. MOHOTOHHBIE U OrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yObIBaromiast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. TOukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumii. CBoHcTBa (QYHKIMA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpons3BoaHbIE PpyHKIMU. Onpeaenenrue, reOMeTPUISCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO —ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHUH, MPU PEIIEHWUU 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

HatypaneHble u uenbie yncina. [IpumeHeHue nprusHaKkoB AEIUMOCTH IIENbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oi creneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWH W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTEeNbHbIX U  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUS CHCTEM M COBOKYIHOCTEW pAaIlMOHAJbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IuyHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJyUYECHHBIX PE3YyJIbTaTOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEANbHOU KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumMeHeHne MpoU3BOAHON K UCCIENOBAaHUIO (DYHKIIMII HA MOHOTOHHOCTh U
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS IEPBOOOPa3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncienne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHue uwHTErpana s HaXOXACHUS IUIONIaJed IIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IOpoLEeAYyp TpaxJAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMHA U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOMN LIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTMXKEHHH B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTMIKEHUNM HAyKM M JESATEIbHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHU, PacCyXICHU, BOCIPUUMUYUBOCTD
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHE, COATAaHCUPOBAHHBIM PEKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3nuuHbiM  chepaM  Mpo(PEecCHOHAIBHON  JIEATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HAa TPOTSHKEHUU BCEM KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATILHO-IKOHOMHUYECKUX ITPOIIECCOB HA COCTOSTHHUE MPUPOJIHON U COIUATIBLHOM
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW MesATeNbHOCTU, 3TaroB €€
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIM3ALUM, OBJIAJCHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYID M MCCIEI0BATEIBCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue AecTBU:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
onpeieSIeHUs TIOHSITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBaHMsI /7151 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbLCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHns Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMNPOCHI KAaK HCCIIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMmyaupoBaTh  BOINPOCHl,  (GUKCUPYIOUIME  MPOTUBOpEUYHEe,  MpoodseMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE MPOLECCa, A TAKXKE BbIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATH HaJIEKHOCTD uHpopManmn o CaMOCTOSITEIILHO
c(hOopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOAYy PEIICHUs 3aJadH,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOIl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pElIeHUs, COIMOCTaBIISITh CBOM CYXKAEHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMPATH (OpMAT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEJIbLHOM  peduieKkcuM  KakK  OCO3HAHHUS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS TpoIlecca M pe3yibTaTa pelieHUs
MaTeMaTUYECKOHN 3a4a4u;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIU U YCIOBUSIM, OOBSCHIATH TPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYAIBHOM
paboThl MpU pelieHUd Y4YeOHBIX 3ajay, NPUHUMATH I€JIb COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJabTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMNIOBBIX (opmax padoThl (00CYXaeHUs, 0OOMEH MHEHUH,
«MO3TOBBI€ IMITYPMBD» W HHBIE), BBIMIOJHATH CBOK 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHUCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[IbI, OlLICHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT IO KPHUTEPHUSIM, CPOpMYITUPOBAHHBIM
y4aCTHUKaMU B3aMMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIIHUE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTUu3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPaAlMOHATBLHOE YHUCJIO, OCCKOHEUHAs
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MIPUMEHSITH MPUOIMKEHHBIC BEIYUCIICHUS, IPABUiIa OKPYTJICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALLYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI [Tl PELLIEHUS
IIPaKTUYECKUX 3a]a4 U NIPEACTABICHUS TAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPHUPOBATH MOHATHIMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
YUCIJIOBOTO apTyMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPAaBHEHUA-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH ¢ IedbIMH KO3(p(dULUEHTaMH, KOPHM MHOrOYJIeHa, HPUMEHATH
JIeJIEHNE MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuld, ONPEACIIUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHM CMBICIH,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IIOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTpPULl U ONPENCIIHUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBINIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COAEPKAIIMX CTENEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHuUs
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHbIE TPUTOHOMETpUYECKUE (POPMYIIBI JIJIsi MpeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHbIe (PYHKIUM, KoMIO3ulMsA GYHKIUNA, Tpaduk QyHKINH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO ONEpUPOBATh MOHATHSAMM: YETHBIE M HEUETHbIE (DYyHKIMH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HeabIM TIoKa3zaresieM, rpaguk CTeneHHOW (YHKIMH C HATypPaJIbHBIM M IEIBIM
nokasareynemM, rpauk KOpHs N-0il CTeneHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSIMM: IOKazaTejabHas U JorapupmMuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIIUM YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATHUAMU: apuPMeTHUecKas M TeoMeTpHuecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAO0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJTHO OIEPUPOBATHh MMOHATUSIMH: HENPEPhIBHbIE (QYHKIIUW, TOYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJIHO OIEpUPOBATH TMOHSATUSIMH: TIepBasi M BTOpasi MPOU3BOIHBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OINEPUPOBATH MMOHATUAMHU: OIpEACIICHHe, TeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX U ILEIbIX YUCEI, MCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJYJIO, 3alKChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOJIHO OMEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA!



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

NPUMEHATH TpaduyecKue METOAbI JUIsl PEIICHUs] YpPaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEINM C HCIOJIb30BAHUEM ammapara ajireOpsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

UCIT0JI30BaTh MPOU3BOJIHYIO JIJISl UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENeHUs] CKOPOCTH W YCKOPEHHs Ipoliecca, 3aJaHHOro (OpMysIod WU
rpadukom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMmbl

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

MHO0€eCTBO JIeHCTBUTEIBHBIX
yucesn. MHOrO4JIeHsl.
PannonaneHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YPABHEHUHN

24

OyHKIMH U TpadUKH.
CrenenHas GyHKIUS C LEIBIM
MOoKa3areieM
Apudmernueckuit KopeHs N-
ol crenenu. MppannoHaabHble
ypaBHEHHUS

[TokazarenbHast QyHKIHS.
IlokazarenabHble ypaBHEHUS

12

15

10

Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEHUs
Tpuronomerpuueckue
BBIPQ)KEHUS M YPAaBHEHHS
ITocenoBarenbHOCTH U
IIpOrpeccuun

18

22

10

HenpepsiBabIe DyHKITNH.
[IpousBogHas

20




[ToBTOpeHue, 06001EeHNE,
cucTeMaTU3aIus 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n MPOrpaMMbl Bcero Konrpoabneie  Ipakriieckue odpa3oBaTebHbIE
padoThI padoTshI pecypen
1 UccnenoBanue GyHKIMIA ¢ 99 1
MTOMOIIIBIO TTPOM3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
['paduku TPUrOHOMETPHUUECKUX
3 ¢bynkuuii. Tpuronomerpuyeckue 14 1
HEpaBEHCTBA
4 HppanmoHanbsHbie, MOKa3aTeIbHbIE 24 1
1 norapu(pMUYECKre HEPaBEHCTBA
5 KommiekcHbie uncna 10
6 HarypanbHble u nensle yucna 10
Cucremsl paruoOHaIbHBIX,
7 UPPaLMOHAIIBHBIX TIOKA3aTEIbHBIX 12 1
U Torapu(pMUYECKUX YpaBHEHUI
8 3aa4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 060061IeHNE, 16 5
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

MHO)KCCTBO, onecpanvu Hal
MHOKECTBaMH U UX CBOMCTBaA

Huarpammsl Ditniepa-Benna

[IpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOTO anmapara Juis
pelenus 3axa4d

PamnnonansHbIe ynca.
OOBIKHOBEHHBIC U JICCATUIHBIE
JIpoOH, TIPOLICHTHI,
OecKOHEUYHbIE IEPUOANYECKUE
Ipobu

PanmonanbHble yncna.
OOBIKHOBEHHBIC U JIECSITHYHBIE
JpoOH, TIPOLICHTHI,
OecKOHEYHbIE IEPUOANYECKUE
Ipobu

[Ipumenenue apooeii u
IIPOLIEHTOB JUIS PELICHUS
IMPUKJIAAHBIX 3aaa4

[Ipumenenue apooeii u
NPOLIEHTOB ISl PELIEHUS




MPUKJIAJHBIX 3a1a4

JleficTBUTEIBbHBIC YHCTIA.
PannonansHbie 1
UppALMOHATILHBIE YHCIIa

ApudmeTnueckue onepanuu c
JNEHCTBUTENIbHBIMH YUCIIaMU

10

Moaynb AEHCTBUTEIBLHOIO
JHclIa U €ro CBOMCTBA

11

[TpubnmxEHHBIC BHIYUCIICHMUS,
MpaBUJIA OKPYTJIEHUA,
MPUKHUIKA U OLICHKA pe3yJibTaTa
BBIYHCIICHUH

12

13

14

15

OcCHOBHBIE METOIbI PEIICHUS
HEJIBIX U APOOHO-
panuoOHaJIbHBIX ypaBHeHI/If/'I n
HEPABEHCTB

OCHOBHBIE METO/IBI PEIICHHS
LEJBIX U JPOOHO-
panuoOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

OCHOBHBIEC METO/IbI PEIICHUS
HENbIX U APOOHO-
palMOHATILHBIX YPAaBHEHUN U
HEPABEHCTB

MHorouieHsl 0T OJHON
nepemMeHHou. Jlenenue
MHOT'O4YJIEHA Ha MHOTOUJIEH C
octaTtkoM. Teopema besy




16

MHOTOYJICHBI C IETBIMU
koa(urmentamu. Teopema
Buera

17

18

19

20

21

Pemenne cucreM TUHENHBIX
ypaBHEHU I

Penrenue cucrteM THMHEHHBIX
YpaBHEHUU

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHui. Onpenenurenb
MaTpHIIbl 2%X2, ero
T€OMETPUYECKHI CMBICT U
CBOIICTBA; BLIYUCIECHHUE €0
3HaYCHUS

Onpenenurens MaTpuLbl 2%2,
€ro reOMETPUYECKHI CMBICT U
CBOICTBA; BRIYMCICHHUE €0
3HAYCHUS

[IpumeHeHue onpenenuTens
JUISL PELLIEHUS] CUCTEMBbI
JIMHEUHBIX YPaBHEHUN

22

Pemenune npuknaaHeix 3aaa4 ¢
ITOMOIIIBIO CUCTEMBEI JIMHEHHBIX
yYpaBHEHUN

23

24

Pemenue npuknaaHeix 3aaa4 ¢
ITOMOIITBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUU

KonTtponbhas pabora:
"PanmoHanbHble ypaBHEHUS U




HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX YpaBHEHUI"

25

OyHKIMS, CIIOCOObI 3a1aHUs
¢ynkunu. Bzaumao obpaTHbie
¢ynkunu. Komnozunus

byHKIII

26

27

28

29

30

['paduk pyHkuun.
DneMeHTapHbIe
npeoOpa3oBaHus rpaguKoB
byHKIII

OO6nacTp omnpeeneHus u
MHOYECTBO 3HaUCHHM
¢ynkunu. Hynu ¢pysaknuu.
[IpomexyTku 3HaK
MOCTOSTHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GyHKIUH.
IIpoMekyTKM MOHOTOHHOCTH
byHKIUM

MakcuMymMbl U MUHUMYMBbI
¢ynkunu. Haubonbiee u
HaVMEHbIIIEE 3HAUCHHE
(GYHKIIMHM Ha IPOMEXKYTKE

JIuHeinas, KBaJipaTU4Has U
IpoOHO-THHENHas: (HYHKITUU

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHUE TPaPUKOB ITHX

byHKIII




32

DJIeMEHTapHOE UCCIIEJOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX

GyHKIMHA

33

34

35

CreneHs ¢ 1eJIbIM
noka3arenem. buaom HeroToHa
CrenieHs ¢ 1EJIBIM
nokazareneM. bunom HrroToHa
CrenenHast GyHKIHS C
HATypaJbHbIM U LIEJIBIM
nokaszareiieM. E€ cBoiicTBa n

rpaduk

36

KonTtponsnas pabora:
"Crenennas ¢pynkius. Eé
cBoiicTBa  rpapuk"

37

ApudpmeTnieckuii KopeHb
HaTypaJbHOM CTEIIEHU U €T0
CBOMCTBA

38

39

40

Apudmerndeckuit KOpeHb
HaTypaJbHOM CTEIIEHU U €T0
CBOMCTBA

[IpeoOpazoBaHUs YUCIOBBIX
BBIPXKEHUM, COAEepKaLUX
CTENEHU U KOPHU
[IpeoOpazoBaHUs YUCIOBBIX
BBIPKEHUM, COAEepKaLIUX
CTENEHU U KOPHU

41

[TpeoOpazoBaHMs YUCITOBBIX
BBIPAXKEHUM, COJIEPHKAITUX




CTENEHU U KOPHU

42

43

44

HppaunoHanbHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLIEHUS
UPPALMOHATILHBIX YPABHEHUM

UppanmonansHble ypaBHEHUS.
OcHOBHBIE METO/IbI PEILICHUS
UPPALMOHATIBHBIX YPAaBHEHHIM

HpparnmonansHble ypaBHEHUS.
OcCHOBHBIE METOIbI PEIICHUS
UPPALMOHATILHBIX YPaBHEHHIA

45

PaBHOCUIIBHBIE TIEPEXO/IBI B
pELIeHUH HPPalMOHATIBHBIX
YpaBHEHUU

46

47

48

PaBHOCHIBHEBIE epexoanl B
PEIICHNHU MPPATUOHAIBHBIX
ypaBHEHUH

PaBHOCHIIBHBIE TIEPEXO/BI B
pPELIEHUU UPPALMOHATIBHBIX
ypaBHEHUH

PaBHOCUIIBHEIE Nnepexoanl B

pELICHUHN UPPaLUOHAIBHBIX
yYpaBHEHUN

49

CaoticTBa U rpaguK KOpHs N-oi
CTENEeHU KaK (YHKIIHU
00paTHOM CTeTeHu ¢
HaTypaJbHBIM [TOKa3aTelIeM

50

CgoiicTBa u rpaduk KOpHS N-0i
CTENEeHU KaK (QyHKIINH




00paTHOM CTENeHu C
HATYpaJbHBIM ITOKa3aTeIIeM

51

KonTtponbHas pabora:
"CBoiicTBa u rpaduk KopHs N-
oi1 crenenu. MppanuonanbHble
ypaBHeHHUA"

52

53

CreneHb ¢ paliMoOHaIbHBIM
OKa3aTeJIEM U €€ CBOMCTBA

CrerneHb ¢ pairOHaJIbHBIM
rokKa3arejieM U €€ CBOMCTBA

54

Crenens ¢ pallMOHATIbLHBIM
IIOKa3aTelieM U €€ CBOICTBA

55

56

[TokazarenbHast QyHKINS, €€
cBOIicTBa U rpaduk
Hcnons3oBanue rpaduka
GYHKIUH IS peIIeHUS
yYpaBHEHUHU

S7

Hcnonws3oBanue rpadpuka
(GYHKIMM [T peIeHUs
YpaBHEHUNU

58

IToka3aTenbHbIE ypaBHEHUS.
OcHOBHBIE METO/IbI PELIEHUS
MTOKa3aTeJIbHBIX YPaBHEHUI

59

60

IToka3arenbHbIe ypaBHEHUS.
OcHOBHBIE METO/IbI PELICHUS
MTOKa3aTeJIbHBIX YPaBHEHUU

Iloka3arenbHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS




II0OKa3aTeJIbHBIX YPaBHEHUI

KonTponbhas pabora:

61 "TlokazarenbHas QyHKIHA.
[Toka3arenbHble ypaBHEHUS"

62 Jlorapudm yucna. CoiicTBa
norapupma

63 Jlorapudwm gucia. CBoicTBa
norapudma

64 Jlorapudwm gucia. CBoicTBa
norapudma

65 JlecaTuuHble U HATypaJbHbIE
JorapudMbl

66 JlecaTudHbIe U HATYpAJIbHbIC
aorapudmsl

67 [Ipeo6pa3oBanue BbIpakeHUH,
coJIepKanux Jorapudmol

68 [TpeoOpa3oBaHue BbIpAXKEHUH,
coJiepKaluX JorapuQmbl

69 [Ipeo6pa3oBanue BbIpakeHUH,
COJIepXKaIINX JOoTapudMbI

70 Jlorapugmuueckas GpyHKIus,
e€ cBolicTBa u rpaduk

7 Jlorapugmuueckas GpyHKIus,
e€ cBoiicTBa U rpadux
Hcnonp3oBanue rpaduka

72 (GYHKIMM JUIS] peIIeHUs
ypaBHEHUN

73 Hcnonb3oBanue rpaduka




(byHKIMU 1715 pelieHus
ypaBHEHUH

74

75

76

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PEIICHUS
JOrapupMHUECKUX ypaBHEHUI

Jlorapupmuueckue ypaBHEHHS.
OCHOBHBIE METO/IbI pEILICHUS
JOTapuPMHUECKUX yPaBHEHUI

Jlorapudmuueckue ypaBHEHUSI.

OcHOBHBIE METOIbI PEIICHUS
jorapu(pMUUECKUX ypaBHEHHMA

77

PaBHOCWIIBHBIE ITEPEXO/BI B
pELICHUH JTOrapuPMUUECKUX
yYpaBHEHUHU

78

PaBHOCUIIBHBIE TIEpEXO/IBI B
pelIeHnH JorapupMUUECcKux
ypaBHEHUH

79

80

81

KonrtpomnbHas padora:
"Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmuueckue ypaBHeHus"

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

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

82

ApKCHHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO




aprymeHra

83

84

85

86

ApKCUHYC, apKKOCHUHYC U
ApPKTAaHTE€HC YHCIIOBOT'O
aprymeHTa
Tpuronomerpuueckas
OKPYXHOCTb, OIpe/ieJICHHE
TPUTOHOMETPHUECKUX (PYHKIIHI
YHUCJIOBOT'O apryMEHTa

Tpuronomerpuueckas
OKPYXHOCTB, OIIpe/IeJICHHE
TPUTOHOMETPHUECKUX (PYHKIIHI
YHCIIOBOTO apryMeHTa

OCHOBHBIE
TPUTOHOMETPUYECKHUE

bopMmybI

87

OCHOBHBIE
TPUTOHOMETPHYCCKHE

bopMmybI

88

89

90

OcHoBHbIE
TPUTOHOMETPHUYECKHE
bopMyIibt

OcHoBHbIE
TPUTOHOMETPUUYECKHE
bopMyIibt
[IpeobpazoBanue
TPUTOHOMETPUUYECKHX
BBIPAKCHUI

91

[IpeoOpazoBanue




TPUTOHOMETPUUECKUX
BBIPAXKEHUM

92

93

94

[IpeobpaszoBanue
TPUTOHOMETPUUYECKUX
BBIPAKCHUI

IIpeoOpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

Penienue TpUroHoMeTprUECKUX
YpaBHEHUN

95

Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUI

96

97

Peuienne TpuroHOMeTpUYECKUX
ypaBHEHUU

Peuienre TpUroHOMETPUYECKUX
yYpaBHEHUHU

98

99

100

Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

Pemenue TpuronomeTpuyecKux
ypaBHEHUU

Peuienne TpUroHOMETpUYECKUX
YpaBHEHUNU

101

KonTponbnas pabota:
"TpUroHoMeTpUYECKUE
BBIpAXEHUS U
TPUTOHOMETPUUECKHE
ypaBHeHHUA"

102

ITocnenoBaTeIbHOCTH, CITOCOOBI




3a/IaHKs I0CIEI0BATEILHOCTEM.
MeTtoa MaTeMaTUUECKOH
WHIYKITUN

103

MoHoTOHHBIE B OrpaHUYCHHBIC
IIOCJIEI0BATEIbHOCTH. McTOpus
aHanm3a OECKOHEYHO MaJIbIX

104
105

Apudmerndeckas nmporpeccus

['eomeTpuyeckas mporpeccus

106

107

108

beckoneuno yObIBarommas
reOMEeTPHYECKast TPOrPecCcust

Cymma 6eCKOHEYHO
yOBIBaIOIIEH reoMeTprUIeCcKOn
POrPeccuu

JIMHEeHHbBIN 1
SKCHOHEHIIMAJIBHBIN POCT.
Yucino e. Dopmyna clI0KHBIX
MPOLICHTOB

109

JInHeHbI u
SKCIIOHEHIIMAJIBHBIN POCT.
Hucno e. PopMyiia CI0KHBIX
IIPOLICHTOB

110

Hcnons3oBaHue nporpeccun
JJI pCHICHUA pCAJIBHBIX 3a1a4
IIPUKIIATHOTO XapaKkTepa

111

KonTponbnas pabota:
"[TocnenoBaTeIbHOCTH U
nporpeccun”

112

HenpepoiBHble QyHKINU U UX




CBOMCTBA

Touxka pa3pbiBa. ACUMIITOTHI

113 rpaduKoB PYHKIHIA

114 CaoiicTBa GHyHKIHHA
HENpEepbIBHBIX HA OTPE3Ke

115 CgoiicTBa (yHKIMH
HETPEPHIBHBIX HA OTPE3Ke

116 Metoa nHTEpBaNIOB A
pelIeHusl HepaBEeHCTB

117 Metoa nHTEpBaIOB AT
peLICHNs HEPaBEHCTB

118 Metox UHTEPBAIOB AJISt
pelIeHusI HepaBEeHCTB
IIpuMeHeHne CBOMCTB

119 HENpPEPBIBHBIX PYHKINN A5

penieHus 3aaa4y

IIpuMeHeHne CBOMCTB
120 HENpepbIBHBIX (YHKIMHA 115
peleHus 3aaa4

ITepBas u BTOpas NpoOU3BOIHBIE

121
byHKIIUN

122 Ornpenenenne, reOMeTPUIECKHUI
CMBICJT TPOU3BOTHOM

123 Onpenenenue, Gu3NUECKuit
CMBICT POU3BOAHOMN

124 YpaBHEHHE KacaTeIbHOU K

rpaduky QyHKIHH

125 YpaBHEHHE KacaTeIbHOM K




rpaduky QyHKIHH

HpOI/ISBOILHLIe OJIEMCHTAPHBIX

126 . 1
byHKIII
127 HpOHSB(ZILHLIG 3JIEMEHTAPHBIX 1
GyHKIMHA
[IpousBoHas cymMmBl,
128 IIPOU3BENIEHUS, YACTHOTO U 1
KOMIO3UIINHU (PYHKIIHIA
[IponsBoHas cymMmBl,
129 IIPOU3BENIEHUS, YACTHOTO U 1
KOMITO3UITUH (PYHKITHIA
[TpousBoHAs CYMMBI,
130 MIPOU3BEICHHUS, YACTHOTO H 1
KOMITO3HITNHU () YHKIIUHA
131 'I'<OHTp0J'IBHa$I 1:'>'a60Ta: 1 1
IIpousBoaHas
[ToBTOpenue, o6odIIEHKE,
132 CHUCTEMaTH3alUs 3HAHHH: 1
"VpaBuenus"
[ToBTOpenwme, 0600IIEHNE,
133 CHUCTEMaTH3al|sl 3HAHHH: 1
"®yHkuun"
134 Wrorosast KoHTpoJbHAS paboTa 1
135 Hrorosast koHTpOIBHAS paboTa
136 [ToBTOpenue, 06001ICHNE, 1
cHUCTEeMaTH3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

KoanyecTBO 4acoB Jla
Ta DJIeKTPOHHbIE
Ne u3 uudgposbie
/i Tema ypoka Beero Kourpoububle IIpakTHyeckue v ofpazoBaTeIbHBIE
padoThI padoThI - pecypesI
us
[IpuMeHeHne Npon3BOJHOM K
1 UCCIIeIOBAaHHIO (PYHKIMIA Ha 1
MOHOTOHHOCTb Y 3KCTPEMYMBI
[IpumeneHne Mponu3BOIHON K
2 UCCIeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
3 UCCleIoBaHUI0 (PYHKIMH Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
4 UCCIIEIOBaHUIO (QYHKIIMM Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne Mpon3BOJHOM K
5) UCCIIEIOBaHHIO (PYHKIIMM Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
6 WCCIIeIOBAaHUIO (PYHKIMIA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
7 Haxoxxnenne HanOobIIero u 1

HaMMCHBIICTIO 3HAYCHU A




HEeNpepbIBHON (PYHKIIMU HA OTPE3KE

10

Haxoxnenune HanOompIIero u
HaAaMMCHBIICIO 3HAYCHU A
HEeNpepbIBHON (PYHKIIMU HA OTPE3KE
Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAYCHHS
HETIPEepPBHIBHON (YHKIIMU HA OTpEe3Ke
Haxoxnenune HanOobIIero u
HaMMEHbBIIETO 3HAYCHHS
HETIPEepBHIBHON (PYHKIIMU HA OTpe3Ke

11

Haxoxneaue HauOoJIbIIErO U
HAUMEHDIIIEr0 3HAYCHUSA
HETPEPHIBHON (DYHKIIUU HA OTPE3KE

12

13

14

Haxoxnenne HanOoJIBIIETO U
HAUMEHBILIETO 3HAUYCHUS
HEeTMPEePHIBHON (DYHKIIMHM HAa OTpPE3Ke

[Ipumenenne nponu3BOIHOM IS
HAaXO0XXJIEHUS HAaUJTy4LlIEro peleHus
B MPUKJIAHBIX 3aJa4ax

[Ipumenenre npou3BOIHOM IS
HAXO0XJAEHUS HAaWIy4dlIero pelueHus
B MPUKJIAHBIX 3aJa4ax

15

[Ipumenenne npou3BOTHOM IS
OIpeJIeJIEHUs] CKOPOCTH U
YCKOpEHUs TIpoliecca, 3aJaHHOTO
¢bopmyoit unu rpadgukom

16

[Ipumenenne npou3BOIHOM ISt
oTpeIeTIeHUsI CKOPOCTH U




YCKOpEHHUS Ipoliecca, 3a1aHHOTO
dhopmynoit uiu rpagukom

17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmit

19 Komnozunus GyHkimit
I'eomerpuueckue oOpassl

20 ypaBHEHU HA KOOPJIAWHATHOM
IJIOCKOCTH
I'eomeTpuueckue o6passl

21 ypaBHEHU HA KOOPJIAWHATHOM
IJIOCKOCTH
KonTponbnas pabora:

22 "NccnenoBanue GyHKIHIMA ¢
MTOMOIIIbIO TTPOU3BOAHOM"

23 [lepBooOpasHasi, OCHOBHOE
CBOMCTBO NIEpPBOOOPA3HBIX
ITepBooOpazHbIe 1eMEHTAPHBIX

24 ¢ynkuuit. [IpaBuia HaxXoXKAEHUSA
NepBOOOPA3HBIX
[TepBooOpazHbIe AIIEMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna HaxXoxKAEHUSA
NEepPBOOOPA3HBIX

26 NHuterpai. I'eoMeTpudecKnidi CMBICI
WHTETpajIa
Brruucnenue onpenenéHHOro

27 uHTerpaia no gopmysne Herorona-
JletiOuuIta

28 Boruucnenue onpenenéHHoro




uHTerpaia no gopmyine Herorona-
JletiOuuIa

IIpuMeHeHne nHTErpasa 1uIst

29 HaXO0XACHUS IIJIOIAAEH MIIOCKUX
buryp
ITpumenenue unTerpaia s

30 HaXO0XIeHUsI 00BLEMOB
T€OMETPHUECKUX TEIl

31 [Tpumeps! pereHmit
nuddepeHInaTbHbIX YPaBHEHHIMA

39 [Ipumeps! perennit
i QepeHIranbHbIX ypaBHEHUH
MaremaTHueckoe MOJCINPOBaHHE

33 PEATBHBIX MPOIIECCOB C MTOMOIIIBIO
g depeHINaTbHBIX YpaBHEHUI

34 KonrtponbHas pabora:
"ITepBooOpa3Has u uHTErpan”

35 Tpuronomerpuveckne GyHKINH,
UX CBOWCTBA U rpaQuKu

36 Tpuronomerpuveckne GyHKINH,
UX CBOWCTBA U rpaQuKu

37 Tpuronomerpuueckue GyHKIUH,
UX CBOMCTBA U rpauku

38 Tpuronomerpuveckne GyHKINH,
UX CBOWCTBA U rpapuKu

39 Tpuronomerpuueckue GyHKIUH,
WX CBOMCTBA U TpaduKu

40 OT10op KOpHEi




TPUTOHOMETPUYECKUX YPABHEHUH C
IIOMOUIBIO0 TPUTOHOMETPUYECKOU
OKPY>KHOCTH

41

OT10op KOpHEi
TPUTOHOMETPUYECKUX YPABHEHUH C
IIOMOILBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH

42

OT10op KOpHEH
TPUTOHOMETPUYECKUX YPABHEHHH C
IIOMOILBIO TPUTOHOMETPUYECKON
OKPYKHOCTH

43

44

45

OT160p KOpHEH
TPUTOHOMETPUYECKUX YPABHEHHUM C
MOMOIIBI0 TPUTOHOMETPHUYECKON
OKPY>KHOCTH

Pemenue TPUTOHOMCTPHICCKUX
HEPAaBCHCTB

Pemenue TPUTOHOMCTPHICCKUX
HEPAaBCHCTB

46

47

48

Pemrenne TpuroHoMeTpu4eCKuX
HEPaBEHCTB

Pemenue TPUTOHOMCTPHYCCKUX
HCEPAaBCHCTB

KonrponsHas padora: "['paduku
TPUTOHOMETPUUYECKUX (DYHKIIUH.
Tpuronomerpuueckue
HepaBeHCTBa"

49

OcHOBHBIE MCTOJbI pCHICHUS




IMMOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

S0 MOKa3aTeIbHBIX HEPABEHCTB
51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB
59 OCHOBHBIE METOBI PELICHUS
MMOKa3aTeIbHBIX HEPABEHCTB
53 OcHOBHBIE METOABI PELICHUS
norapuMUIECKUX HEPABEHCTB
54 OcHOBHBIE METOABI PELICHUS
norapu(MUUECKUX HEPABEHCTB
55 OCHOBHBIE METOBI PEIICHUS
norapuMUIECKUX HEPABEHCTB
56 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB
57 OcHOBHBIE METOBI PELICHUS
HppallMOHANILHBIX HEPABEHCTB
58 OCHOBHBIE METOBI PEIICHUS
HPPAaIMOHAIILHBIX HEPABCHCTB
59 OCHOBHBIE METOBI PELICHUS
UppallMOHAILHBIX HEPABEHCTB
50 OCHOBHBIE METOBI PELICHUS
UppalMOHALHBIX HEPABEHCTB
61 I'padmyueckue MeTOABI pelIeHUS
HPPAIMOHATILHBIX YPaBHEHUI
62 I'padmyeckue MeToAbI perieHUs
UppaIMOHATILHBIX YPaBHEHUI
63 I'paduueckne MeTOaBI PEeIICHHS




[I0Ka3aTENIbHBIX YPABHEHUI

64

65

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
Jorapu(MUYECKUX ypaBHEHUI

66

I'padmueckue MeToAbI perieHUs
norapuMUIECKUX HEPABEHCTB

67

68

I'paduueckue METOIbI pELICHUS
norapuMUIECKUX HEPABEHCTB
I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX U
JorapupMHUUECKUX YPaBHECHHUI

69

I'padrueckue METObI pELICHUS
MOKa3aTeIbHbIX U
Jorapu(pMHUUECKUX ypaBHEHUN

70

71

72

73

I'paduueckue MeToabI peIICHUS
MOKa3aTeIbHBIX U
Jorapu(MUIECKUX HEPABEHCTB

I'padmyeckue MeToAbl perieHus
MOKa3aTeIbHBIX U
Jorapu(MUIECKUX HEPABEHCTB

KonrtponbHas pabora:

"HppannoHaibHble, TOKa3aTeNbHbIE
u orapuMuyeckue HepaBeHcTBa"

KomrmuiekcHele uncna.
Anrebpanueckas 1
TpUTrOHOMETpHUecKast (pOpMBI
3aMMCH KOMIUIEKCHOTO YHCia




KommnekcHeie uncia.
Anrebpanyeckas u

4 TpUTrOHOMETpHUUecKast (POpMBI
3aIlMCH KOMIUIEKCHOT'O YHcia

75 Apudmerndeckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76 Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77 N300pakeHre KOMIUIEKCHBIX YUCel
Ha KOOPJMHATHON IIOCKOCTH

78 N300paskeHre KOMIUIEKCHBIX YHCEIT
Ha KOOPJIMHATHOM TJIIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oit
CTETEeHU U3 KOMITJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopau n-oi
CTETIEHH U3 KOMILJIEKCHOT'O YUCiIa
[IpumMeHeHne KOMIUIEKCHBIX YHCe

81 JUIs pelieHus: GU3NUecKux U
reOMEeTPUUYECKUX 3a7a4

82 KonTponbHas pabora:
"KommuiekcHele uyncna'

83 HatypanbHble u ensle uncia

84 HatypanbHble u 1ienble uncia

85 [TpumeHeHre TpU3HAKOB
JEJIMMOCTH LIETIBIX YNCE

86 [IpumMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIBIX YNCEN

87 [IpumeHeHne npu3HAKOB




nenumoctu nenbix yucen: HOJl u
HOK

88

89

90

[IpuMeHeHue Ipu3HAKOB
nenumoctu nenbix yucen: HOJl u
HOK

[IpumeHeHnue MpuU3HaKoOB
JEIIMMOCTH LIEJIBIX YHCEN: OCTaTK!
10 MOAYJIIO

[IpumeHeHne MpuU3HAKOB
JEIMMOCTH LIEJIBIX YMCEN: OCTaTKU
0 MOAYJTIO

91

[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEJIbIX YUCEIL:
anroput™ EBkiuaa nis pelieHus
3a/1a4 B LEJIBIX YUCIIAX

92

Kontponbnas padota: "Teopust
LEebIX yucen"

93

94

95

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUS

Cucrema 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

OcHoBHBIC MCTOJbI pCHICHUS

CUCTEM U COBOKyHHOCTeﬁ
palluOHAJIbHBIX ypaBHCHI/Iﬁ

96

OcHOBHBIE METOBI PELICHUS
CHUCTEM M COBOKYITHOCTEM




HMPPALMOHAIIBHBIX YPABHEHUN

97

98

99

OcHOBHBIE METOABI PEIICHUS
CUCTEM U COBOKYITHOCTEH
II0KA3aTENIbHBIX YPABHEHUI

OcCHOBHEBIE MCTOJBbI pCHICHUS
CUCTEM U COBOKyTIHOCTCﬁ
IIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ

OcHOBHBIE METOABI PELICHUS
CUCTEM U COBOKYITHOCTEM
norapu()MUYECKUX ypaBHEHUI

100

OcCHOBHBIE METO/BI PELLICHUS
CUCTEM U COBOKYITHOCTEH
Jorapu(pMUUECKUX ypaBHEHUN

101

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHUYeCKUX 3aad U 3a7a4 u3
pa3aMyYHbIX 00JacTel HayKH U
peasIbHOM JKU3HU, UHTEPIIPETALINS
MIOJIyYEHHBIX PE3yJIbTaTOB

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTHUYeCKUX 3aa4 U 3a7a4 u3
pa3aMyYHbIX 00JacTel HayKHu U
peasbHOM JKU3HU, HHTEPIIpETaLINS
IIOJIyYE€HHBIX PE3YyJIbTaTOB

103

[IpuMeHeHne HEpaBEHCTB K
pEILIeHNI0 MaTeMaTHYeCKHX 3a]1a4 U
3aJ1a4 U3 pazIM4YHbIX 00JacTei
HAYKH U PeaIbHOM KU3HU,
MHTEPIIPETALMS TOTYYEHHBIX
pE3yJIbTaTOB




KonTponbnas pabota: "CucreMsl
palMOHAIBHBIX, HPPAILIMOHATBHBIX

104
MMOKa3aTeNbHBIX U
Jorapu(MUIECKUX ypaBHEHUN"

105 PanmonansHbie ypaBHEHHUS C
rnapameTpamu

106 PaunonansHbIe HEpaBEHCTBA C
napameTpamu

107 PaunonansHbIe cCUCTEMBI €
rnapameTpamu

108 HppaumnoHnanbHble ypaBHEHMS,
HEpAaBEHCTBA C IapaMeTpamMu

109 HppanmonaibHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbHbIE ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

111 [TokazaTenbHbIE CUCTEMBI C
napameTpamu

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEeHCTBA C apaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI C
rnapameTpamu

114 TpuronomeTpuueckre ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpuuecKke HepaBeHCTBA
C mapameTpaMu

116 TpUroHoMeTpUUEeCKIE CUCTEMBI C

napameTpamu




117

[ToctpoeHue u uccnenoBaHue
MaTeMaTHYeCKUX MOJeNen
peaIbHBIX CUTYalUN C TTOMOIIIBIO
YpaBHEHUI ¢ TapaMeTpaMu

118

[ToctpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN
pEAbHBIX CUTYallUl C TIOMOIIBIO
CHCTEM YpaBHEHHUH C mapaMeTpaMu

119

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN
peaNbHBIX CUTYAIMI C TTOMOIIBIO
CHCTEM YpaBHEHUH C mapaMeTpaMu

120

121

122

KonTponbhas pabora: "3anauu c
napamerpamu”

[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AIUs 3HAHHM:
"VpaBHeHus"

[ToBTOpenue, 06001IEeHNE,
CUCTEMATHU3AIUs 3HAHHM:
"VpaBHeHus"

123

[ToBTOpenue, o6o0mEeH e,
cucTeMaTu3alus 3HaHuH:
"VpaBHenus. CUCTEMBI
ypaBHeHUi"

124

[ToBTOpenue, o6o0mEH e,
cucTeMaTu3alus 3HaHUH:
"HepaBencrna"

125

[ToBTOpeHue, 06001IEHNE,




cucTeMaTu3alus 3HaHui
"HepaBencrna"

[ToBTOpenue, 06001IEHNE,
126 cUCTEMATHU3AIUI SHAHUNI:
"HepaBencrsa"

[ToBTOpeHue, 0600mIEeHNE,
127 CUCTEMAaTH3AalNs 3HAHWM:
"IIponsBonHas u €€ npuMeHenue"

[ToBTOpeHue, 0600IIEHNE,
128 CUCTEMAaTH3AalNs 3HAHWM:
"I[IpousBoaHas u e€ npuMeHeHue"

[ToBTOpenHue, 06001IEHNE,
129 CUCTEMAaTH3AalNs 3HAHWI:
"IIpon3BonHas u €€ npuMeHeHue"

[ToBTOpenue, o6o0IIEHNE,
130 CHCTEMATH3aLUs 3HAHWIL:
"NuTerpan u ero npumeHexue"

[ToBTOpenue, 06001IeHNE,

131 CHUCTEMATH3AIN SHAHUN:
"OyHKIIN"
[ToBTOpenue, 06001IeHNE,
132 CHCTEeMaTH3allus 3HaHWH:
"OyHKIMN"

[ToBTOpenue, 06001IeHNE,

133 CUCTEMATHU3AaIs 3SHAHUM:
"OyHKIMN"
134 HroroBast koHTpobHAs paboTa

135 HToroBast KOHTpOJIbHAs paboTa
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[ToBTOpenue, 06001eHNE,
CUCTEMAaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

136

10







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3snsk A.I'., Homuposckuit [I.A., [Tomsakos B.M.; nox penakuuen
[Tononbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3narensckuii nentp «BEHTAHA-I'PA®»; AkuroHepHOe 0011IeCTBO
«M3narenbctBo «IIpocBemeHue

* Marematuka. Anre6pa u Hauajga MaTeMaTH4YeCKOro aHanmsa, 11 kmacc/
Mepaznsk A.I'., Homuposckuii J[.A., [TonsikoB B.M.; nox penakuueit
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO
«M3marensctBo «IIpocBemenue»

* Maremaruka. ['eometpus, 11 kinacc/ Mep3snsik A.I'., Homuposckuii [1.A.,
[TonsikoB B.M.; mox penakuueii [Togonsckoro B.E., O6miecTBo ¢ orpaHnyeHHOM
orBeTcTBeHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®y»; AxunonepHoe

obmectBo «M3aatenbctBo «IIpocBemenner

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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