MHUHHUCTEPCTBO IMPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
MunncrepcTBo 00pa3oBaHusi H HAYKH Y AMYpTcKoil Pecy0iuku
AZIMMHHCTPAIUsl MYHUIIMNIAJBbHOI0 00pa3oBaHus ""MyHuIUNAJIbHBIA OKPYT
Mosxkrunckuii paiion Yamyprckoii Pecnyosamnkn"

MBOY '"Pyccko - Croranasckas COLI"

PACCMOTPEHO COI'JTACOBAHO YTBEPXHEHB 4
IIIMO ecrecTBenHO- [lenaroruyeckwuii coer I[Hpe!('rop X5 />¢ /
MaTEMaTHYEeCKOro UK B.rxacan ETL N

A -/ Tonosusuuna O.H.  IIpotokon Ne 1 PHKA3 0
ITporbxon Nel ot ot 30.08.2023r. &31 Jﬁu%ﬁm i
30.08.2023r. 13\ cows /58

PABOYAS INTPOI'PAMMA
(ID 804587)

yueOHOro npeaMera «AJiredpa 1 Hayajia MATEMATHYECKOT0 aHAJIN3a. YTy0JJeHHbII
YPOBEHb)
it oOyuarommxcst 10 — 11 xmaccos

a. H.P.Croraun, 2023



IHHOACHUTEJIBHASA 3ATINCKA

VY4eOHbIii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMe CpPEIHEro OO0IIero 0oO0pa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeurMBaeT WHCTPYMEHTAIbHYIO 0a3y /i1 H3Y4YeHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (OpPMHpYeT JOTHYECKOE M aOCTPAKTHOE MBINIICHUC
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniyuecsi OBJAQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOH HAayKH, KOTopas
(hopMyIUpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIii Kypc anreOpbl W Havajal MaTeMAaTHYECKOTO aHalM3a 3aKJIaJbIBACT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHUS OCHOBHBIX
TEHJCHIIMA DPAa3BUTHS JKOHOMHUKH W OOIIECCTBEHHOW >KWU3HH, IO3BOJISET OPUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITLIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIL30BaTh UX JUIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms OBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU areOphl  MaTEMAaTUYECKOTO aHaIN3a
pa3BHBACT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKA3bIBATH
YTBEPKICHHSI C TIOMOIIBIO HHIYKIIMA W PacCYXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE U
KOHKPETHU3allni0, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xoxe wm3ydenus y4yeOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJH3a)
oOydaroniyecss TOJy4JalOT HOBBIA ONBIT PEIMICHUS NPHKIATHBIX 33734, CaMOCTOSTEIHHOTO
MMOCTPOCHHUSI MAaTEMaTHYCCKHX MOJICICH peaNbHBIX CUTYyaIllud, WHTEPIPETANNNA TOTyISHHBIX
pElIeHU, 3HAaKOMSTCS ¢ NMPUMEPaMU MAaTeMaTUYEeCKHX 3aKOHOMEpPHOCTEW B MPHUPOJE, HayKe U
HCKYCCTBE, C BBLAAIOIIMMHUCA MaTEMaTHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHblil Kypc oOnagaer 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIHUAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CIocoOCTBYIOMMK (HOPMUPOBAHUIO HAYIHOTO
MHUPOBO33PEHMs, TaK © 4epe3 chenuduky ydeOHOW  JAESITeNbHOCTH, TpeOyromiei
MPOJIOJDKUTENIFHOM ~ KOHLIEHTpAallMd  BHUMAaHUS, CAaMOCTOSATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHBII pe3ynbTar.

B ocHoBe meroauku o0ydeHus anredOpe M HadalaM MaTEMaTHYECKOrO aHallu3a JIEKHUT
JeSITeNIbHOCTHBIN PUHIUI 00y4YeHHUS.

B ctpykType yuebHoro Kypca «Anredpa u Hauajza MaTeMaTHUYECKOTO aHAJIM3a» BbIACICHBI
CIIEYIOIINE COJIepKaTeNIbHO-METOqMYECKUe JHUHUU: «Uucina U BblUMCICHUS, «DYHKUUU U
rpadukmn», «YpaBHEHUS U HepaBeHCTBay, «Hauana marematuueckoro ananusay», «MHOkecTBa 1
Joruka». Bce OCHOBHBIE COAEpKATENBbHO-METOAUUYECKUE JHUHUH M3Y4YaroTCsl Ha MPOTSHKEHHUH
JBYX JIeT OOy4eHHUs Ha YpOBHE CpPEIHEro OOIIero oO0pa3oBaHUS, €CTECTBEHHO JOTOIHSS IPYT
Ipyra ¥ TOCTENCHHO HACHINIAsACh HOBBHIMM TeMaMU U paszaenamu. JlaHHbI ydeOHBIH Kypc
SBJIIETCS WHTErPATUBHBIM, TMIOCKOJIbKY OOBEAMHAET B ce0e coJepKaHue HECKOJbKHUX
MaTeMaTHYeCKUX JMCUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTUYECKH aHaIu3,
TEOpHUsi MHOJKECTB, MareMarudeckas Joruka u napyrue. [lo mepe Toro kak oOyuarommuecs
OBJIaJieBalOT BCE Oojiee MMIUPOKUM MATEMATUYECKUM alaparoM, y HHUX MOCIeI0BaTebHO
dbopMUpyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYaIlul, MPUMEHSATh 3HAHUS, MOJYYEHHBbIE MPU H3y4EeHUH Y4eOHOTO Kypca, Ul pEIIeHUS
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHOW MaTeMaTHYeCKOW 3a7ayd, a 3aTeM HWHTEePIPETHPOBATH
CBOM OTBET.

CogepxartenpHo-MeTOAMYEeCKass  JuHUS  «Yucma W BBIUMCICHHSA»  3aBepIlaeT
(dhopMHUpOBaHHE HABBIKOB HCIOJIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOE OBLJIO HAuyaTo Ha
ypOBHE OCHOBHOTO o0OImiero obpazoBanus. Ha ypoBHe cpeanero ooOiero o0pasoBaHus ocodoe
BHUMaHUE yjaemnseTcss (GOPMHUPOBAHUIO HABBIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s MCIOJIb30BaHUE PA3NUYHBIX (OpPM 3aMKCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BHITIOIHSITH



npUOIMKEHHBIE BEIYUCIICHNUS, OLICHUBATh YUCIIOBBIE BBIPAXKEHUS, padOTaTh C MATEMaTHYECKIMHU
KOHCTaHTaMM. 3HaKoMble OOy4yalOIIMMCS MHOKECTBA HAaTypajbHBIX, LIEJbIX, PAlMOHAIBHBIX U
JEMUCTBUTENBHBIX YUCEI JIOMOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX Yucel. B kaxaom u3 3Tux
MHO>KECTB pacCMaTPHBAIOTCS CBOMCTBEHHBIC €My CIIEIM(HUECKHIE 331a4H U OTIEpAIMU: JICICHUE
HAlleJI0, ONEPUPOBAHUE OCTATKAMM HAa MHOXKECTBE LEJBIX YHUCEI, OCOObIE CBOMCTBa
palMOHANBHBIX U MPPAMOHAIBHBIX YUCEN, apru(METHUYECKHE OTepaliy, a TaKKe H3BJICUCHHE
KOpHS ~ HaTypaJbHOM  CTENIEHM Ha MHOXECTBE KOMIUIEKCHbIX uucel. braromaps
[IOCIIEIOBATEIbHOMY  PACHIMPEHUI0 KpPYyra MCIOJIB3YEMBIX UYHCEI U 3HAKOMCTBY C
BO3MO’KHOCTSIMH MIX TIPUMEHEHUS ISl PELICHUS] Pa3IMYHbIX 3a7a4 (POPMUPYETCS TPEACTaBICHNE
0 €IMHCTBE MaTeMAaTHUKH KaK HaAyKu U €€ poJiM B IOCTPOCHUU MOJEJEN peaabHOro MUpa, LIMPOKO
HCIO0JIb3YIOTCSL 000011IEHNE U KOHKPETU3ALIHSL.

JIuaus «YpaBHEHHSI U HEPABEHCTBA» pPEAIM3yeTCs Ha MPOTSHKEHUM BCEro OOydeHus Ha
YPOBHE CpeIHEero oomero oOpa3oBaHMsA, IOCKOJIbKY B KaxkaoM pasjene IIporpammer
IIPEJYCMOTPEHO PELICHHE COOTBETCTBYIOMIMX 3aJad. B pe3ynbraTe oOydaromuecs OBIaJeBalOT
pa3IMYHBIMU  METOJAaMHU  PELICHUs palMOHAIbHBIX, HPPALUOHAIBHBIX, [OKa3aTEIbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMH, HEPaBEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkauux napaMmerpsl. llogydyeHHblE yMEHUS HIMPOKO HCIOJIB3YIOTCS HPU HCCIEIOBAHUU
(GYHKIMHM ¢ TOMOIIbIO TPOU3BOIHOMN, MPH PELICHUH MPUKIIAJHBIX 3a7a4 U 3a/1a4 Ha HaXO0XKJIEHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkiuu. [lanHas copepikarenbHas TUHUS BKIIIOYAET B
cebs Takxke (QopMUpOBaHHE YMEHHUH BBINOJHATH pacdy€rsl 1Mo ¢opMmynam, npeoOpa3zoBaHUs
palOHaIbHBIX, UPPALUOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TaKkKe BBIPAKEHUH,
coJepXkKaluX cTeneHu M Jorapu¢mel. braromapss u3ydeHuro anreOpandeckoro Marepuana
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILIEHUS
oOyyaromuxcs, (GOPMHUPYIOTCSI HAaBBIKU JEIYKTHBHBIX PacCYKJIEHHUH, pabOThl C CUMBOJIbHBIMU
(dbopmamu, IPEICTaBICHHUS 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEN B BUJE PABEHCTB M HEPABEHCTB.
AnreOpa npepnaraet 3(pQeKTHBHbIE HHCTPYMEHTHI AJIs1 PELICHUs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 337124, HaIJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKU.

CopnepxaTtenpHO-MeTOAUUECKast TUHUSA «DYHKIUU U TpaQUKM» TECHO NEpeIuIeTaeTcs ¢
IpYrUMHM  JMHHUAMH  y4eOHOTO  Kypca, IIOCKOJIbKY B  KAaKOM-TO  CMBbICIE  3aJaér
[IOCIIEIOBATEIbHOCTh ~ M3y4eHHMs  MaTepuana. V3yueHue  CTENEHHOM, IMOKa3aTesbHOM,
norapu(MUUECKON U TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOMCTB M Ipad)MKOB, UCIOIb30BAHUE
GyHKUMH U pellleHus 3a7ad U3 JIPYruxX Y4eOHBIX NpPEAMETOB M pPEaJbHOW JKU3HU TECHO
CBSI3aHO KAaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C pElICHUEM ypaBHEHMH W HepaBeHCTB. llpu
3TOM 0O0JIbLIOE BHUMAaHUE yaeisercs (OPMUPOBAHMIO YMEHHs BbIpaxarb (opMyliaMu
3aBHCHMOCTH MEXIY pa3jIMYHbIMU BEIMYMHAMH, UCCIIEOBATh MOJy4YeHHbIE (DYHKLIHUU, CTPOUTh
ux rpaduku. Marepuan 3TOH cojepKaTelbHOM JIMHUM HAaLElIeH Ha pa3BUTHE YMEHUN U
HaBBIKOB, IO3BOJIAIOIIMX BBIPAXaTh 3aBHCUMOCTH MEX]y BEJIMUYMHAMHM B pa3in4yHON (opme:
aHAJIMTUYECKOH, rpaduueckoil u cioBecHoH. Ero wusydyeHuwe crnocoOCTByeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTM K  O00OOLIEHHIO M KOHKpeTH3alluu,
UCIOJIb30BAHUIO aHAJIOTHH.

CopnepxatenpHast nuHus «Hauana maremaTHuecKoro aHaian3a» MO3BOJISET CYLIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTHYeCKUX, TaK M MPUKIAJHBIX 3a/ad, JOCTYIHBIX 00Yy4aroluMcs,
TaK KaK y HUX IMOSIBJISAETCS BO3MOXKHOCTb CTPOUTH IPaUKU CIOKHBIX (QYHKIMHA, ONPEeNsTh UX
HauOoJIbIINE U HAUMEHBIIINE 3HAUYEHUS, BBIUUCIATE IUIOMEAAN GUryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas cozepkKaTeslbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHS MAaTE€MaTH4YEeCKMX MOJENEH pEalbHBbIX CHUTyalui, I03BOJISET
HaxOJWTh HaWIydlllee pEIICHHE B NPHUKIAJHBIX, B TOM 4YHUCIIE COLMAIbHO-IKOHOMHYECKHUX,
3ajayaXx. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHUYECKOTO aHalM3a CHOCOOCTBYET pa3BUTHIO
abCTpakTHOTO, (POPMATBHO-IOTUYECKOTO M KPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUMH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOyuaromuecs



Y3HAKOT O BBIAAOIIUXCA PE3yJibTaTax, MOJTYUYCHHBIX B XOAC Pa3BUTHA MATCMATHKU KAaK HAYKHU, U
00 uX aBTOpax.

CogepxarenpHO-MeTOAMYECKass JHHUS «MHOXKECTBAa M JIOTHKAa» BKIIOYaeT B ceOs
OJICMCHTBI TCOPHU MHOXKCCTB U MaTEeMaTHYECKOM JIOTUKH. TeOpeTI/IKO'MHO)KeCTBeHHBIe
MIPEJICTaBJICHHS] MPOHU3BIBAIOT BECh KypC NIKOJLHOM MaTeMAaTHKH W TpeiarailoT Hauboliee
YHUBEpPCAJIbHBIA S3bIK, OOBEIUHSIOUIMI BCE pa3lesibl MaTeMaTHKU U €€ NPUJIOKEHUM, OHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKUEC JUCHUIIJIMHBI U UX IIPUJIOKCHHA B CAUMHOC LCIIOC. HO3TOMy
BaXXHO JaThb BO3MOXKHOCTH 06yanOHIeMYCH IIOHUMATH TeOpeTI/IKO-MHO)KCCTBeHHblf/'I A3BIK
COBpeMeHHOﬁ MaTeMaTuK MW HMCHOJB30BATh €ro I BBIPAXKCHUA CBOUX MBICJIEH. prrI/IM
BaXHBIM IPHU3HAKOM MATCMATHKU KaK HAYKH CJIICAYCT NPU3HATH CBOfICTBeHHYIO el CTPOrocCThb
00OCHOBaHMH W CJEJOBAaHUE OIPENCIEHHBIM MpPaBUJIAM IOCTPOCHUS  JOKa3aTENIbCTB.
3HaKOMCTBO C DJI€MEHTAaMH MaTeMaTHYEeCKOH JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIITJICHU S 06y11a}01111/1xcs[, MO3BOJIACT UM CTPOUTH CBOU PACCYKJACHUA HAa OCHOBC JIOTHUYCCKHX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIILICHUS.

B yuebHOM Kypce «AnreOpa W Hayala MaTEeMaTHYECKOTO aHAM3a» TPUCYTCTBYIOT
OCHOBBI MaTeMaTNU4YCeCKOIro MOACIINPOBAHUA, KOTOPBIC IMPpU3BAaHbL CIIOCOOCTBOBATH
(hOpMUPOBAHUIO HABBIKOB TOCTPOEHUS MOJIENECH peaqbHbIX CHUTYallud, HCCIEIOBAHUS OSTUX
MoOJIelield C TIOMONIbIO ammapara aireOppl M MaTeMaTHYeCKOTO aHalii3a, HWHTepIpeTaliy
IMOJIYYCHHBIX PE3YIbTATOB. Taxkue 3alaHus BIIJICTCHBI B Ka)K)II)II\/'I N3 pasaciioB IpPOrpaMMabl,
MTOCKOJIBKY BECh MaTepra y4eOHOTO Kypca IIUPOKO HCIIOJB3YETCs IS PEHICHUs] PUKIIaTHBIX
3amad. [lpm pemeHMM pealbHBIX TPAKTHYECKUX 3amad  oOydJarolwecs pa3BUBAIOT
HaOJIOIaTeIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOJIB30BaTh
aHAJIOTHIO, 0000mAaTh W KOHKPETH3UpPOBATh Mpodiiemy. JlesaTenbHOCTh M0 (OPMHPOBAHUIO
HABBIKOB PEIICHUS MPHUKIIAIHBIX 3a/1a4 OPraHU3yeTCs B MPOIIECCe U3YYCHHS BCEX TEM Y4eOHOTO
Kypca «AnreOpa 1 Hadama MaTeMaTHIECKOTO aHAIIN3a).

Ha m3ydenune ydeOHOTO Kypca «Anredpa U Hadyaiaa MaTeMaTHIeCKOTO aHaJIi3a» OTBOIUTCS
272 4vaca: B 10 xmacce — 136 gacoB (4 ywaca B Henmenmio), B 11 kmacce — 136 gacoB (4 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoandeckue npodu. [Ipumenenne nqpoOeil U NPOIEHTOB JUTS PEHICHUS TPUKIIAHBIX 33734 U3
Pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHANbHBIE yucia. Apudmernyeckue
OIEpalMM C JECHUCTBUTEIBHBIMU 4YHCIaMU. MOIyib NEHCTBUTEIBHOIO YHUCIAa U €ro CBOMCTBA.
[TpubnmkEHHbIC BBHIYMCICHUS, TpPABWJIA OKPYIJICHUS, TPUKUAKA M OICHKA pe3yibTaTta
BBIYMCIICHU .

Crenens ¢ nensiM noxasareneMm. bunom Herotona. Mcnonb3oBanue noaxoasmiei Gpopmbl
3aMMcy JeMCTBUTENbHBIX YHCEN JUIsl pElIeHNs MPAKTUUECKUX 3a1a4 U IPEICTABJICHU S TaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIbHOW CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM U €€ CBONCTBA, CTENEHb C JAEWCTBUTEIbHBIM
ITOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JlecaiTuaable U HATypaIbHBIC JIOTApU(PMBI.

CuHYyC, KOCMHYC, TaHI€HC, KOTAHI'€HC YHCIOBOIO APryMeHTA. APKCHHYC, apKKOCHUHYC H
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxnectBa ¥ TOXJECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U ypaBHEHUA-CIIEACTBUsL. HepaBeHCTBO, pelieHre HepaBeHC CTBaA.

OcHOBHBIE METObI PEHICHUSI LEJIbIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorousieHsl OT OJHOM IEpPeMEHHOH. JleleHrMe MHOroYIeHa Ha MHOTOYJIEH C OCTAaTKOM.
Teopema be3y. MHorowneHs! ¢ nensiMu Kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BRIPAXKEHHH, COAEpKAIIUX CTENEHU U KOPHHU.

Hppauunonaneusle  ypaBHeHHs. (OCHOBHBIE METOABI  PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUH.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0OKA3aTEIbHBIX YPABHEHU.

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JTOTapru(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHbIE METOJBI PEIICHUS JIOrapuPMUYECKUX
YpaBHEHUH.

OcHoBHble TpUroHOMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIpKEHUI. PellieHre TpUroHoMeTpUYECKUX YpaBHEHUM.

Pemienne cuctem nMHEHHBIX ypaBHEHUM. MaTpuiia CHUCTEMbl JMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUM CMBICI W CBOMCTBA, BBIYMCIIEHHE €ro
3HAUYEHMs], IPUMEHEHUE ONPENCIIUTENS )i PEIICHNs CUCTEMbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAJHBIX 3a/1a4 C MOMOILBK CUCTEMBbI JIMHEHHBIX ypaBHEeHU. VccienoBanue nocTpoeHHOU
MOJIENH C MIOMOIIBIO MAaTPUIL U ONPEIACIIUTEIIEH.

[TocTpoeHne mMareMaTHYECKUX MOJIENEH peabHON CUTyallud C MOMOUIbIO YPAaBHEHHUH U
HepaBeHCTB. [IpumeHeHNe ypaBHEHUII M HEPABEHCTB K PEILIECHUI0 MAaTEMaTHMYECKHX 3a7ad U
3aJ]a4y U3 Pa3IMYHBIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPaPUKU

OyHKIMA, crnocoObl 3anaHus (QyHKUUM. B3aumuo oOpatHble (yHkimu. Kommozuims
¢bynkuuit. I'paduk pyHkunu. SnemeHTapHble peodpa3zoBaHus rpauKOB (PyHKIIMHA.

OO6nactp omnpeneneHuss 1 MHOXKecTBO 3HaueHUH ¢yHkuuu. Hymn gynkmuu. [Tpomexyrku
3HakonocTossHCTBa. UETHble M HeuéTHble QyHKuMH. [lepuoanueckue Qynkuuu. ITpomexyrku
MOHOTOHHOCTH (D)yHKIMU. MakcuMymMbl 1 MUHUMYMbI QyHKIMH. Hanbosnpiiee U HauMeHbIee
3Ha4YeHUs1 (QYHKIUN HAa IPOMEXKYTKE.



JIuneiiHasi, KBaJpaTu4yHas U JpoOHO-TMHENHHas GYyHKIUU. DIeMEHTapHOE UCCIIE0BAaHNUE U
MMOCTPOCHHUE UX TPAPHKOB.

Crenennas QyHKIMS ¢ HATypaJdbHBIM M IENbIM TMOKaszareiaem. EE cBoiicTBa u Tpaduk.
CaoiictBa U rpaduK KOpHA N-Oi CTemneHH Kak (PYHKIHMHU OOpaTHOM CTENEHH C HATypalbHBIM
[IOKa3aTeseM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpaduKoB PYHKIUN IS PEIICHUS YPABHCHHUIA.

TpuroHomerpuveckass OKpPYXHOCTb, OIpENEICHHE TPUTOHOMETPHUYECKHX  (DyHKIMiA
YHUCJIOBOT'O aApryMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEaJIbHbIX Mpolieccax U sBJIEHUAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hayana maTteMaTH4ecKoro aHajam3a

IlocinenoBaTenbHOCTH, CIIOCOORI 3a4aHus MOCIEA0BaTEILHOCTEH. MeTo ] MaTeMaTHYEeCKOH
MHIYKOUU. MOHOTOHHBIE M OTPaHUYEHHBIE ITOCIIEIOBATEIBLHOCTH. MCTOpHS BO3HHKHOBEHUS
MaTeMaTHYECKOIro aHaJIN3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckas U reoMeTrpuueckas nporpeccud. beckoHeyHo — yObIBaroras
reoMerpuueckas nporpeccusi. CymMa 0€CKOHEYHO YOBIBAIOIIEH I'€OMETPUUYECKOM MPOrpeccuu.
JIuHeWHBII M SKCHOHEHUHAIbHBIM pocT. Yumcno e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcnonp30Banne Mporpeccuu Uil pelIeHNs PealIbHBIX 3aa4 IIPUKIIAJHOTO XapaKTepa.

HenpepeiBHble (QyHkunu U ux cBoiictBa. Touku paspbiBa. ACHMITOTHI TpaduKOB
¢byukuuil. CBoiicTBa (QyHKIUII HENmpephIBHBIX Ha OTpe3ke. MeToa MHTEpBaloOB JUIsl peUIeHHS
HepaBeHCTB. [I[puMeHeHne CBONCTB HEMPEPbIBHBIX (GYHKIIMM [Tl pEIIeHUs 3a/1a4.

[TepBas u BTOpast mponsBoaHble QyHKIMH. OnpenencHne, reOMeTpUIeCKI U (GU3NIECKUI
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKIIHH.

[IpousBonHbie anemMenTapHbIX QyHKUIUN. [Ipon3BoaHas CyMMBI, TPOU3BEICHHUSI, YACTHOTO
Y KOMITO3HITUHU (YHKITUH.

MHo:kecTBa M JT0THKA

MHOK€eCTBO, OINepalry HaJl MHOKECTBaMU M UX cBoMcTBa. Jluarpammel ODitiepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO arapara i ONMCAHUS PEAJbHBIX IPOLECCOB U
SIBIICHUH, TIPU PELLICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOTOo  OObBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Harypanbubie u 1menble yucna. [IpuMeHeHue NPHU3HAKOB JAEIMMOCTH LIETBIX 4YHCEl,
HanOosbImuii oo aenutens (nanee — HOJl) m HanmensInee odmee kpatHoe (namee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBkinaa 1 pelenus 3a/1a4 B LEbIX Yuciax.

KommuiekcHbie uymciia.  AnreOpandeckas ¢ = TPUTOHOMETpHUYECKass (OpMBI  3amucu
KOMIUIEKCHOTO 4Hcia. ApudmeTrndeckue ornepanuy ¢ KOMIUIGKCHBIMHU 4uciiamMu. M300pakeHue
KOMIIJIEKCHBIX YHCENl Ha KOOpAWHATHOHU miockoctu. @opmyna Myaspa. Kopau N-oif crenenu u3
KOMILJIEKCHOTO 4yHcna. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNl s pelieHus (QU3nueckux u
reOMETPHYECKUX 3a/1a4.

YpaBHeHHUS U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YpaBHEHUH U HEPaBEHCTB. PaBHOCHIIbHBIE CHUCTEMBI U CUCTEMBbI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYECKHX YPaBHEHHH C TMOMOIIBI0 TPUTOHOMETPUUECKOM
OKPYKHOCTH. Pelienne TpuroHoMeTpuieckux HepaBeHCTB.

OCHOBHBIE METO/IBI PEIICHUS TOKA3aTEeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METOIBI PEIICHUS UPPAIIOHATHHBIX HEPABEHCTB.



OcHOBHBIE ~ METOJBl  pEIIEHUS CUCTEM U COBOKYIHOCTEH  PallMOHAJIBHBIX,
UppaIMOHAIBHBIX, TOKA3aTEIbHBIX U JIOTAPU(DMUIECKUX YPAaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMH.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a1ad U
3aa4 M3 pazIu4HbIX oOnacTell HAayKM W peanbHOM JKU3HM, HMHTEpIpEeTalus IOJIy4E€HHBIX
pe3ynbTaToOB.

DyHKIUHA U rpaGuKU

I'padux xommoszurmu ¢yHkuii. ['eomerprueckue oOpa3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U TpadUKH.

I'paduueckne MeToApl pelmICHHS YpaBHEHWA M HepaBeHCTB. [paduueckue MeETOIbI
peuieHus 3a1a4 ¢ napaMeTpaMH.

Ucnonw3oBanne rpadukoB (GYHKIUN O HCCIETOBAHUS TPOILIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT NP PELUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Hayana maTteMaTH4ecKoro aHajm3a

[IpumeHnenne npou3BOAHOMN K UCCIEAOBAHNIO (DYHKIIMI HAa MOHOTOHHOCTb U SKCTPEMYMBI.
Haxosxienre HanOoIbIIero ¥ HAMMEHBIIIETO 3HAUYEHUN HETIPEPHIBHON (DYHKIIUU HA OTPE3KE.

[IpuMeHeHne NpPOW3BOMHOM Il HAXOXKJICHHS HAWIYYIIEro pENIeHUS B INPHUKIAIHBIX
3a/ayax, s ONpEJeNIeHUsT CKOPOCTH M YCKOpPEHHUs mpolecca, 3alaHHOro (GopMysaol WU
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TEpBOOOpa3HbIX. [lepBo0OOpa3HBbIE 3IEeMEHTAPHBIX
¢byukuuii. [IpaBuia HaxoXkAEHUS TEPBOOOPA3HBIX.

WNuterpan. I'eomerpruecknii CMbICII HHTErpasia. BeluucieHne onpeaenéHHOro HHTerpaia
o ¢hopmyne Hrrorona-Jleitoama.

[IpuMeHeHne wuHTerpana A HAxO0XKAEHHUS IUlomanedl IIOocKUX ¢uryp U 0o0bEMOB
T€OMETPUYECKUX TEII.

[Tpumepsr pemennii quddepeHInaTbHBIX YpaBHEHUNH. MaTemMaTiH4eckoe MOIeTUPOBaHUE
peabHBIX IPOLIECCOB C MOMOIIBIO U] (epeHInaTbHbIX YPABHEHUH.



IUDIAHUPYEMBIE PE3VJIBTATEI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh  TPAKIAHCKON TMMO3WIMU  OOYYaroOIIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUHCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NIMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHWCTBOBATH C COIMAIBHBIMU HHCTUTYTAMHU B
COOTBETCTBHUU C UX (PYHKIMSAMU U HA3HAYCHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBAXKEHUS K IPOLLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHUSIM POCCUMCKUX
MAaTEMaTUKOB M POCCHUMCKOW MATEMaTUYECKOUN IIKOJbI, MCMOJb30BAHUE ITHUX JIOCTHKEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHME JyXOBHBIX IIEHHOCTEHl  pOCCHHCKOTO  Haponaa, c(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEACHHS, CBI3AHHOTO C MPAKTHUYECKUM IPHUMEHEHUEM
JTOCTIDKCHHM HAyKH M JCSATEIBHOCThIO Y4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peIICHHH, PACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIEKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHATh MaTEMAaTHYECKHE 3HAHUSI B HHTEPECaX 3J0POBOTO
n Oe3omacHoro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO (30pPOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATHSIX CIOPTUBHO-03/10POBUTEIBHOM J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TFOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYJ0JIIO0US, HHTEPEC K Pa3IU4HbIM cdepam
podeccHOHANBHOMN NEesATeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBeplIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTHYecKoMy OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HAIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KyIbTYphl, TOHHUMaHHE BIMSHUS COIMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLUAIBHON Cpelbl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTS pelIeHUus 3a1ad B 00JacTU OKpYXKaroliel cpeipl, MIaHHpOBaHUE
MOCTYINKOB U OIIEHKU UX BO3MOKHBIX MOCIJIEICTBUN JIsl OKPYKAIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

chOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH M OOIECTBEHHOW MPaKTUKH, TOHUMaHUE MAaTeMaTH4YeCKOW HayKd Kak cgepbl
YEJIOBEUECKOUN AESITENbHOCTH, 3TANoOB €€ Pa3BUTHUS U 3HAUUMOCTHU JUIsl PA3BUTHS [IUBUIIU3ALINH,
OBJIQJICHUE S3bIKOM MATEMaTHKU U MaTeMaTHYE€CKOUN KyJIbTYpOi KaKk CpPECTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIMBUAYAIBHO U

B IpyMIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIC yHHBeEpPcadbHbIE YueOHbIE JelCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IMPU3HAKM MATEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS IOHSATHH,
YCTAQHABJIMBATh CYHIECTBEHHBIM MpPHU3HAK KIACCU(PHUKAIMHA, OCHOBAHHS JUII OO0OOIIEHHS W
CpPaBHEHMsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (POpPMYJIHpPOBaTh U MPEOOpa3OBHIBATh CYKICHHS: YTBEPIUTEIbHBIE U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOpeUMs B (hakTax,
JaHHBIX, HAONIOAEHUAX U  YTBEPXKICHMSX, TMpeajgaratb KpUTEPUH JJIs  BbBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JIeNlaTh BBIBOJBI C HCIOJB30BAHHWEM 3aKOHOB JIOTMKH, JEIYKTHMBHBIX W HHIYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITENIHO JI0Ka3aTebCTBA MAaTEMaTUUECKUX YTBEP)KAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlUI0, NPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpaATh cHocod pemieHus yd4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOANIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBare/ibCKkue 1eHCTBUSA:

HCIOJIb30BATh BOIPOCH! KaK UCCIIEI0BATEIbCKII MHCTPYMEHT MO3HAHUS, (GOPMYIUPOBATH
BONPOCHI, (PUKCHpYIOIIKME NPOTHBOPEUHE, IMPOOIEeMYy, YCTaHaBIMBATh HCKOMOE M JIaHHOE,
(bopMupOBaTh TMIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

IIPOBOJUTh  CAMOCTOSITENIBHO  CIITAHWUPOBAHHBIN  HKCIEPUMEHT, HCCIEA0BAaHHE 10
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBJIECHHUS, IPOLECcCa, BBISBICHUIO
3aBUCUMOCTEHN MeX 1y 00BEKTaMHU, SBICHUSAMH, IPOLIECCAMU;

CaMOCTOATENIbHO (popMyIMpoBaTh 000OIIEHNST M BBIBOJIBI [0 pe3ysbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUs, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTh MOJIyYEHHBIX Pe3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOYXKHOE Pa3BUTHE MPOLECCA, a TAKKE BbIABUIaTh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISABJIATh J1e(UIMUTH HHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX JJIs1 OTBETa Ha BONPOC U IS
peleHus 3a/1auu;

BbIOMpaTh MHGOpPMAIMIO M3 HMCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIM3UPOBATh,
CHCTEMaTU3UpOBaThb W HHTEPIPETUPOBATh HMHGOPMALMIO PA3IUYHBIX BUAOB U (opM
IIPEICTABIICHMUS;

CTPpYKTypUpOBaTh  HMH(pOpMalMIO, MPEJICTaBIATh €€ B  pa3auuHbIX  (opmax,
WTIOCTPUPOBATH I'paUuecKy;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMmyHuKkaTHBHbBIE YHUBEpPcaIbHbIe yueOHbIe elicTBUS

Oo0menne:

BOCIIPUHUMATh U (DOPMYIUPOBATh CYXKJICHUS B COOTBETCTBHM C YCIOBHUSMHU W IIENISMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M MUCHBMEHHBIX



TCKCTAaX, JaBaTb MOSACHCHUA IO XO4Yy PpCHICHUA 3aJadd, KOMMCHTHPOBATH HOHy‘-IeHHBIﬁ
pe3yibTar;

B XO0Jie OOCYXJICHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI, IPOOIEMBI,
pemaeMoi/’I 3aa4M, BBICKA3bIBATh HWJACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATL CBOU
CYXJIEHHsI C CYXIEHHUSIMH APYrHMX YYaCTHMKOB JHAJIOra, OOHApYKHWBATh pa3iUyhe M CXOJICTBO
MO3HIIUH, B KOPPEKTHOM (hopMe POPMYITHPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NpCACTAaBIATEL PE3YJIbTAaThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbBHO  BbIOMpaTh (GopmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3CHTAluu U
0COOEHHOCTEH ayJUTOPHH.

PeryisiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTaBJIATH IUIaH, aJTOPUTM pEIIeHHs 3a/add, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BApUAHTHI PELIEHUH ¢ yUETOM HOBOM MHQOpMAITIH.

CaMOKOHTPOJIb, IMOLMOHAIbHbI HHTEJIEKT:

BJIQJIETh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICTHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJIANETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOIIEcca U pe3ysIbTaTa PElIeHU s MaTeMaTHIECKOH 3a1auu;

MPEIBHJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TNPH pPENICHUH 3a/Ja4d, BHOCHTH
KOPPEKTHBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAHJACHHBIX ONIHOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjbTaTa I M YCIOBHSIM, OOBSICHATH TPHYUHBI
JNOCTHKEHHSI WJIM HEAOCTH)KEHUSI PE3yJIbTaTOB JESTEIbHOCTH, HAaXOOUTh OIIMOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJbLHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUAYAIbHOW pabOThl IpU
pelieHnyd y4eOHbIX 3a/Jay, MPUHAMATh LEelNb COBMECTHOW JEsTeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmpenessaTh BHABI padOT, TOTOBapUBATHCS, 0OCYXIATh
MIPOLIECC U pe3yNIbTaT paboThl, 000011IaTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopMax paboThl (0OCYXIACHHUS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMbI» U HHbBIC), BBINOJHATH CBOI YacTh pabOThl MU KOOPIMHUPOBATH CBOM JIEHCTBUS C
JPYTMMU YI€HaMH KOMaHbl, OLIEHHWBAaTh KayecTBO CBOEro BKJaJa B OOIIMI MPOIYKT IO
KpUTEpUsaM, chopMyIHpPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIbTATbBI

K konmy oOyuenus B 10 kjacce oOydaroluiics MOJIYYHUT CIEIYIOIIME MpeIMETHBIC
pe3ynbTaThl O OTIACIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTo Kypca «AnreOpa ¥ Havana
MaTeMaTUYECKOI0 aHaIu3ay:

Yuciaa v BbIYMCIEHUS:

CBOOOJHO OMEPUPOBATH MOHATUSAMU: PAMOHAIEHOE YUCIIO, OECKOHEUHAs TepruoanyecKas
Ipo0Ob, TPOIEHTHI, UPPAIMOHATBLHOE YHMCIIO, MHOKECTBA PAIMOHAIBHBIX U JEHCTBUTEIBHBIX
YHUCeN, MOYJb AEMCTBUTEIBLHOTO YUCIA;

MPUMEHSTH IPOOU U MPOIEHTHI IS PEIICHUs MPUKIAIHBIX 33a7a4 U3 PAa3INYHBIX OTpacien
3HaHUH U PEATbHOM JKU3HU;

MPUMEHATh TPUOMIKEHHBIE BBIUMCICHHUS, TpPaBUa OKPYIJIEHUS, MPUKUAKY M OIEHKY
pe3ynbTaTa BbIYMCIICHUIT;



cBOOOJTHO ONEpPUPOBATH MOHATHEM: CTENEHb C IEJbIM II0Ka3aTeleM, HCIOJIb30BaTh
NOAXOAAIIYI0 (OpPMY 3amHCH ACUCTBUTENBHBIX YHCEN IS PEIICHUS MPAKTHYECKHX 3a1ady U
IIPE/ICTABICHMS IaHHBIX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHIECKUI KOPEHb HATYpaJIbHOM CTETICHH;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAlMOHAJBHBIM ITOKa3aTeleM;

cBOOOJTHO OTEpPUPOBATH MOHATUSAMU: JorapudM dHCIA, JECATUYHBIE W HATYypalbHBIC
norapuMmsl;

cBOOOJTHO OTEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC YHCIIOBOTO
apryMeHTa;

OTIEpUPOBATh NOHITUSIMU: APKCUHYC, ApPKKOCUHYC M apKTAHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHus: U HepaBeHCTBA:

CBOOOJHO  ONEpUpPOBaTh  MOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS U YPABHEHMSI-CIIEACTBUSI, pABHOCUIIbHbBIE HEPABEHCTBA;

MPUMEHATh PA3IUYHbIE METOJbl PEIICHUS palMOHAIbHBIX U JpOOHO-paIlMOHAIbHBIX
YpaBHEHUM, TPUMEHSATh METO/I UHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHUSIMU: MHOTOWIEH OT OJHOW MEPEMEHHON, MHOTOWIEH C
HenbIMU  KOA(pGUIMEHTaMH, KOPHHM MHOTOYJIEHA, MPUMEHSATh JEJeHHE MHOrowIeHa Ha
MHOTOYJIEH C OCTaTKoM, Teopemy be3y u reopemy Bueta s permenus 3aaay;

CBOOOJHO ONEpUpPOBaTh TOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHHUI, MaTpula,
ONPEACIUTENb MATPULBl 2 X 2 M €ro reoMETPUYECKUN CMBICI, HCIOJIb30BaTh CBOMCTBA
ompenenuTeNs 2 X 2 /i BbIYMCIEHUS €ro 3HaueHHs], MPUMEHATh ONPEACTUTENN ISl pelICHH
CUCTEMbl JMHEMHBIX YpaBHEHUH, MOJEIMPOBATh PEAIbHBIE CUTYyallUHM C IMOMOIIBIO CHCTEMBI
JUHENHBIX YpaBHEHMH, HCCIENOBaTh MOCTPOEHHBIE MOJEINW C TMOMONIIbI0 MaTpull U
onpeeNnuTeNel, HHTePIPETUPOBATH MOJYUYEHHBIH pe3ybTaT;

HCIIOJIb30BaTh CBOMCTBA ICUCTBUI C KOPHSIMH JIJIsl IPe0Opa30BaHUsI BRIPAKCHUI;

BBITIOJIHATh ~ MpeoOpa3oBaHMsl YHUCIOBBIX BBIPDAKEHUH, COAEpKAIIUX CTEHNEHH C
paloHaIbHBIM MTOKA3aTEeNIeM;

WCIIOJb30BaTh  CBOWCTBA Jiorapu(dmMoB Uil  mpeoOpa3oBaHUs  JIOTapU(MHUUECKHX
BBIPAKECHUI;

CBOOOJHO  OMEpUPOBaTh  MOHATHSIMHU:  HpPPAllMOHANbHBIE,  [OKa3aTelbHblE U
jJorapuMUUecKue YpaBHEHMsI, HAXOJUTh UX PELICHHS C MOMOIIbI0 PAaBHOCHIBHBIX MEPEX0I0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TPUTOHOMETpPUYECKHE  (QOpMyNIbl  JUisi  IpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHHUIA;

CBOOOJHO OMEpUPOBAaTh TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, MPUMEHSATH
HeoOxotuMbIe (GOPMYITBI 7Sl PELISHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUN;

MOJENUPOBATh pEalbHbIE CHUTYallMM Ha s3bIKe anreOpbl, COCTABJIATH BBIPAKEHUS,
ypaBHEHHUS, HEPAaBEHCTBA IO YCIOBUIO 3aJauyd, HCCIEIOBAaTh IIOCTPOCHHBIE MOJEIU C
MCII0JIb30BaHMEM ammapara anreOphl.

DOyHKUUM U TPauUKU:

CBOOOJHO OMEPUPOBATH MOHATUSAMHU: (DYHKIHS, CHOCOObI 3aiaHusi (DYHKIUH, B3aMMHO
oOpatHble (QYHKIMHM, KOMMO3ULIMS (yHKUUH, rpaduK (QYHKIUH, BBIIOJIHATH 3JI€MEHTapHbIE
npeoOpa3oBaHus TpagUKoB QyHKLUH;

CcBOOOJIHO ONEpUpPOBaTh MOHATUSAMHU: OOJIACTH OMpPENENCHUs MU MHOXKECTBO 3HAUYEeHUH
GbyHKIMHU, HYIU QYHKIUHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJIHO OMEpPHPOBATH MOHATUAMHU: UYETHBIE U HEUETHbIE (DYHKIMH, MEPUOJUUECKHUE
(GYHKIMU, TPOMEXKYTKM MOHOTOHHOCTH (YHKIIMM, MaKCUMyMbl W MMHUMYMBI (YHKIUH,
HauOoJIbIIee U HaMMEHbIIee 3HaYeHne (YHKIUU Ha TPOMEKYTKE;

CBOOOJIHO OIEpPHPOBATH MOHATHSMU: CTENEHHas (YHKUUS C HATYpaJbHBIM M LEJIbIM
nokaszateneM, rpaduk creneHHON (YHKIUU C HATYpalbHBIM M LEJbIM IOKa3areieM, rpaduk
KOpPHSA N-0if cTeneHu Kak (GyHKIMH 0OpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTeseM;



ONEepPHPOBATh TOHATHAMH: JIMHEWHAas, KBaJpaTU4Has M JpOOHO-IMHEHHAs (yHKUUH,
BBITIOJIHATE 3JIEMEHTAPHOE UCCIIE0BAHKIE U TIOCTPOCHUE UX IPa(pUKOB;

cBOOOJTHO ONEPHPOBATH MOHATUSMH: TOKa3zaTelbHas M Jorapupmuyueckas (yHKIUU, HX
CBO#CTBA ¥ I'pauKu, UCIOIB30BATh UX T'PapHKH JUIS PEIICHHUS yPaBHEHUH;

cBOOOJTHO OMEPUPOBATh MOHATHIMU: TPUTOHOMETPHUUYECKAsT OKPYXHOCTB, OIpENeIICHUE
TPUTOHOMETPUUECKUX (PYHKIIMI YHUCIOBOTO apryMEeHTa;

WCTOJNB30BaTh TrpaduKu (QYHKIUH I MCCIIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH TpH
pelIeHnn 3a1ad U3 JIPYruX y4eOHBIX NMPEAMETOB M pealbHOW JKM3HH, BBIpAXKaTh (OpMylIaMu
3aBUCHUMOCTH MEX]ly BEJIMUYNHAMU;

Hayana maTteMaTH4ecKoro aHajmsa:

cBOOOJTHO OIEpPHPOBATH TOHATHAMHU: apuPMETHUYECKass U TEOMETPHUYECKasl MPOTPECCHs,
0ecKOHEYHO yObIBaroIlasi FreOMETpUUEcKas MPOrpeccusi, IMHEHHBIN U SKCIIOHEHIIMAIBHBIN POCT,
(opMyIia CI0KHBIX MPOIIEHTOB, UMETh MPEACTABICHHE O KOHCTAHTE;

HCIIOJIb30BATh IPOTPECCUU VISl PELIEHUS PEAVIBHBIX 3a1a4 ITPUKIIATHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBATH MOHATUSAMHU:  IIOCIIEJOBATENBHOCTh, CHOCOOBI  3a/JaHus
MIOCJIEI0BATEIbHOCTENH, MOHOTOHHBIE U OTPaHUUYEHHBIE [TOCIIE0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apO’KJICHUS MaTEMAaTUYECKOTO aHaIn3a Kak aHann3a OECKOHEYHO MaJIbIX;

CBOOOJHO ONEpUPOBATH MOHSATHSIMH: HENpEpbIBHbIE (YHKLMH, TOUKU pa3pbiBa Irpaduka
(GYHKIMH, aCHMIITOTHI rpaduka GyHKINH;

CBOOOJHO ONEpUPOBATH MOHATHEM: (YHKIUS, HENpephlBHAs Ha OTpe3Ke, MPUMEHSTH
CBOMCTBA HETIPEPHIBHBIX (PYHKIIMN [T pElIeHUs 3a/1a4;

CBOOOJHO OMNEpUpOBaTh MOHATUSMU: TIepBasi U BTOpas MPOU3BOJHBIE (DYHKIUH,
KacaTesbHasl K rpaduKy QpyHKINU;

BBIYMCIIATE IIPOU3BOJHBIE CYMMBI, IIPOM3BEIEHUS, YACTHOTO M KOMIIO3MIMH JBYX
(GyHKLUMH, 3HAaTh IPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIUI;

UCIOJIb30BATh T€OMETPUUECKUH U (PU3UUECKUI CMBICI POU3BOJHOM Il peLleHHs 3aau.

MHoxkecTBa M JT0THKA:

cBOOOJIHO ONEPUPOBATH MOHATHAMU: MHOXKECTBO, OTIEpallUU HaJl MHOYKECTBAMH;

HCIO0JIb30BATh TEOPETUKO-MHOKCCTBCHHBIN anmapar Uil ONHUCAaHUS PEaJbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHNUH 3314 U3 JPYTruX y4eOHBIX PEIMETOB;

CcBOOOJIHO ONEpUpOBaTh MOHATHAMU: OIpEIEICHHE, TeopeMa, YypaBHEHHUE-CIEICTBHE,
CBOMCTBO MareMaTH4ecKoro oObEKTa, J0Ka3aTelIbCTBO, PABHOCWIBHBIE YPABHEHUS U
HEPABCHCTBA.

K xonmy oOydenus B 11 kjacce oOydaromuics IMOMYYUT CICIYIOIIHE TMPEIMETHBIE
pe3yibTaThl IO OTAENbHBIM TeMaM pabouell mporpaMMel yueOHOro Kypca «AureOpa v Havyaia
MaTeMaTH4ECKOrO aHAIU3a»:

Yuciia 1 BBIYUCICHHUSA:

CBOOOJIHO OINEpUPOBaTH MOHATUSAMHU: HATypalbHOE U LEJ0€ YHUCIO, MHOXKECTBa
HaTypaJIbHBIX U LEJIBIX YUCEJI, UCIOJIb30BaTh NMPU3HAKU AeauMocTy nenslx yucen, HOJ[ n HOK
HaTypaJIbHBIX YMCEN JJIs PEIIEHUs 3a7a4, IPUMEHATh aroput™ EBknnna;

cBOOOJIHO OIEpHUPOBATh MOHATUEM OCTATKa [0 MOJYIIO, 3alIUChIBATh HATYpaJIbHbIE YHCIIA
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

cBOOOJTHO ONEpUpPOBaTh MOHATHAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
quce, NMPeICTaBlIATh KOMIUIEKCHbIE YHCia B alreOpandeckoil M1 TpUroHoMeTpudeckoil gpopme,
BBITNOJIHAT apu(METHYECKHE OTIepallii ¢ HUMHU M N300paXkaTh Ha KOOPIUHATHON IIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA!

CBOOOJTHO  OMEpUpoBaTh  MOHATUAMHU:  HMppalMOHANbHbIE,  IOKa3aTelbHblE U
norapu(pMHUUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C MOMOIIBIO PABHOCHIIBHBIX MIEPEX0I0B;

OCYILECTBIISATH OTOOP KOPHEH NMpH pelIeHHH TPUTOHOMETPUYECKOTO YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATH
He00X0AuMBbIe (POPMYIIBI JUIS PELICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;



cBOOOJTHO OINEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBUS, HAXOAUTh PEIIEHHS] CUCTEMBI U COBOKYITHOCTEH
palMOHANBHBIX, HMPPAMUMOHAIBHBIX, IIOKA3aTENBbHBIX M JIOTAPU(PMHUYECKHX YpPaBHEHUH U
HEPABEHCTB;

pemaTh panuoOHANbHBIC, HWpPpalMOHAJIbHBIC, IIOKa3aTeNbHbIE, JOorapugMuyeckue u
TPUTOHOMETPUUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COJEPKAIINE MOLYJIU U TapaMeTphbl;

MPUMEHSATH TpadrUecKue METOIBI ISl PEIICHHs] YpaBHEHUI 1 HEPAaBEHCTB, a TaKXKe 3a1a4
C mapaMeTpaMu;

MOJICIUPOBATh pEATbHBIC CHUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA W HMX CHUCTEMbl MO YCJIOBHMIO 3aJayd, MCCIEN0BaTh MOCTPOEHHbBIE
MOJIEJIU C UCII0JIb30BAHMEM allllapaTa ainredpbl, UHTEPIPETUPOBATH MTOJYUYEHHBIN pe3ybTaT.

DyHKIUHN U TPaQUKH:

CTPOUTH Ipa@UKU KOMIO3UIMUA (PYHKIUI C MOMOUIBIO 3JIEMEHTApPHOTO HCCIEAOBAHUS U
CBOMCTB KOMIIO3UIINHU JABYX (PYHKIIMIA;

CTpOUTh TeOMeTpHYeckue oOpa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOHO ONEpUPOBATH MOHATUAMU: I'paUKU TPUTOHOMETPUUECKUX (PYHKIINMT;

MPUMEHATh PYHKUIUHU I MOJAETUPOBAHUS U HCCIIEIOBAHUS pPeaTbHBIX MPOLIECCOB.

Hauyana maTeMaTH4ecKoro aHajmsa:

WCIOJIb30BaTh TMPOMU3BOJHYIO Uil HCCleAOBaHMS (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAaUMEHbIlIee 3HaYeHUS PYHKIIUU HENMPEPHIBHON Ha OTPE3KE;

HCIO0JIb30BaTh MPOU3BOAHYIO JUISl HAXOXKJICHHS HAWIYYLIEro pelleHHs] B MPUKIAIHBIX, B
TOM YHUCJE COLMAIBHO-D)KOHOMUYECKUX, 3aJadax, JUIsl OMNPEIEIEHUS CKOPOCTH M YCKOPEHUS
nporiecca, 3a7aHHOro GOPMYIION Wi TpaduKoM;

CBOOOJHO OTIEPUPOBATH MOHATHIMU: IIEpBOOOpa3Has, onpeAeaEHHbIA HHTErpal, HAX0IUTh
nepBoOOpa3Hble dJEMEHTAPHBIX (YHKIMI M BBIYHCIATH HHTErpan mo Qopmyne HproToHa-
JleiiOnuma;

HaXOJUTh IJIOIAAN MIIOCKUX (GUTYp U 0OBEMBI TEN C MOMOIILIO HHTETpaa;

MMETh NPEJICTABICHHE O MATEeMAaTHYECKOM MOJIEIMPOBAHUM HA IPUMEPE COCTABJICHUS
muddepeHInanbHbIX YpaBHEHUH,

pelath NpUKIaJHbIe 3a/1a4d, B TOM YHCIE COIMATIbHO-3KOHOMUYECKOTO M (PU3MUYECKOTO
XapakTepa, CpeACTBAMU MATEMAaTHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypebi
MHOK€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PannoHanbHble YpaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU
2 Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
1L[eJIbIM TIOKa3aTeNIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppanmoHnanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
JlorapudmMudeckue ypaBHSHHUsI
6 TpuroHomeTpuuecKre BbIpaXKEHU U 29 1
ypaBHEHUS
7 [TocnenoBaTebHOCTH U IPOTPECCUH 10 1
8 HenpepsiBabie Gpynkmumu. [IponsBoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTEMAaTH3allUs 5 2
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Konrpoakusie | IpaxTieckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 I/ICCJ'ICIL'OBaHEIe (GYHKIHIA ¢ TTOMOIIBIO 29 1
TIPOU3BOTHOM
2 [TepBooOpa3Hasi ¥ MHTETpAT 12 1
3 I'paduku TPUrOHOMETPUUECKUX PYHKIIMM. 14 1
TpuroHomeTpryecKue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
sorapuMuvecKue HepaBeHCTBA
5 KommutekcHbie uncia 10
6 HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUI
8 3amayu ¢ mapameTpaMu 16 1
9 HOBTOPGHHC, 0000I11IeHHEe, CHCTEMAaTH3aIlA 16 2
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jrj;_)n Tema ypoka Beero Konrtpoabubie | IlpakTnueckue gg[?agzr;l;fenbnble
padoTsI padoThbI pecypebi
1 [[MHO)KCUCTBO, oIepalyy HaJl MHOKECTBAMH 1
1 X CBOMCTBA
2 Huarpammsl Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapara sl pelieHus 3a1a49
Parmmmonansaeie yncina. OOBIKHOBEHHBIE U
4 JECTUIHBIC IPOOU, TIPOIICHTHI, OECKOHEUHBIC 1
MIEPUOANIECKUE APOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MIEPUOANIECKUE APOOH
6 [Ipumenenue npoOeit U MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
7 [Ipumenenue npoOeli U MPOIICHTOB IS 1
pelieHus MPUKIAIHBIX 3a7a4
8 HeicTBuTenpHble yncia. PanponaabHbie U 1
HPpAMOHAJILHBIE YHCIIA
9 Apun(bMeTI/IquKI/Ie OTICPALINH C 1
JEHCTBUTEIbHBIMH YHCIIAMHU
10 MO,E[yJ'IL JECHCTBUTEILHOIO YHCIIA K €T0 1
CBOMCTBA
[TpubnmkEHHBIE BRIYUCIICHUS, TIPaBUIIA
11 OKpYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJbpTaTa 1
BBIUHUCIICHUH
12 OCHOBHBIE METO/IbI PEIIEHUS 1IEJIBIX U 1




JIPOOHO-PAMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE MCTOABI PCIICHUS LCJIbIX U
JPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

14

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
TpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOro4eHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTO4JIeHa HA MHOTOYJIEH C
ocratkoMm. Teopema besy

16

MHoTrOo4JIEHBI ¢ IETBIMA KOYPPUITISHTAMH.
Teopema Buera

17

Penrenne cucrem IMHEWHBIX YpAaBHEHUN

18

Pemrenne cucrem MMHENWHBIX YpaBHEHUN

19

Marpuiia cucTeMbl JIMHEWUHBIX YPABHEHHIA.
Onpenenurens MaTpUII 2X2, €ro
reOMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYKCIICHUE €r0 3HAUCHUS

20

Onpenenurenb MaTpULBI 2X2, €ro
reOMETPUUYECKUN CMBICIT U CBOMCTBA;
BBEIYHMCIIEHHE €0 3HAYECHUS

21

[IpuMeHeHue onpeaenuTeNs Uil perieHus
CUCTEMBI JINHEWHBIX YPABHEHUN

22

Permrenne nmpukiaaHbIxX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEUHBIX YPABHEHUN

23

Pemenue npuknanHbIxX 3aa4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

24

KonTtposnpHas padoTa: "PannonanbHble
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JIMHENHBIX YpaBHEHHUN"

25

OyHKIHMS, CTIOCOOBI 3aaHus (PYHKIIUU.




B3aumuo o6parnbie pynkuun. Kommosumms
GbyHKIII

I'padux GyHKIMH. DIEMEHTapHbIE

26 .
npeoOpa3oBaHus TpaguKoB HyHKIUI
OO6nactb onpeesieHusi © MHOYKECTBO

27 3HayeHnd ¢pyHkiuu. Hymu GyHKmm.
[IpomexyTKH 3HaK MOCTOSTHCTBA
UETtHbie 1 HEUETHBIC (PYHKITHH.

28 [epuonyeckue pynkuuu. [IpomMexyTku
MOHOTOHHOCTH (PYHKLIUU
MakcuMyMbl U MUHUMYMBI (DYHKIIHH.

29 Hauboupiee n HanMeHbIlee 3HAYCHHUE
(GYHKIMY HAa TPOMEKYTKE

30 JluneiiHasi, KBajipaTUyHas ¥ IpOOHO-
JTUHeHas QyHKIUU

31 DrneMeHTapHOe UCCIIEI0BaHUE U IIOCTPOECHUE
rpaduKOB ATUX PYHKITHI

30 DrneMeHTapHOe UCCIIeI0BaHUE U TIOCTPOECHUE
rpaduKOB STUX QYHKITHI

33 CreneHnsb C 1esbIM NIOKa3zareneM. buaom
HeroTona

34 Crenensb C 1esbIM NIOKa3zareneM. buaom
HeroTona

35 CreneHHast GyHKLUS C HATYpPaJIbHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 Kontponsnas pabora: "Crenennas QpyHKIus.
Eé cBoiicTBa 1 rpadux"”

37 Apudpmernueckuii kopeHb HaTypaJlbHON
CTETIEHH U €r0 CBOMCTBA

38 Apudpmernueckuii kopeHb HaTypaJibHON
CTEIIEHH U €r0 CBOMCTBA

39 [Ipeobpa3oBaHus YUCIOBBIX BBIPAKCHHI,




COJACPKAIIUX CTCIICHU U KOPHU

40

[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHIH,
COAEpKAIIUX CTENIEHH U KOPHU

41

[IpeoOpa3oBaHms YUCIOBBIX BBIPAKCHHUH,
COAEpKAIIUX CTENIEHH U KOPHU

42

Wppannonansuble ypaBHeHHUs. OCHOBHbIE
MCTOJbI PCIICHHUA UPPALUOHATIbHBIX
YpaBHEHUU

43

Wppatmonanshelie ypaBHeHUs. OCHOBHbIE
MCTOJbI PCIICHHUA UPPALUMOHATIbHBIX
ypaBHEHUU

44

Hppaunonansusie ypaBHeHHs. OCHOBHBIE
METO/Ibl pEUIEHUS UPPALUOHATBHBIX
ypaBHEHUU

45

PaBHOCHIIBHBIE ITEPEXO/IBI B PENIEHUN
UPPaLMOHAJIBHBIX YPABHECHUN

46

PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUN
MppalMOHAJILHBIX YPaBHEHHM

47

PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAJILHBIX YPaBHEHHI

48

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
UppallMOHAJIbHBIX YPaBHEHHM

49

CaoiicTBa u rpaduK KOpHS N-0¥ CTETICHU KaK
(GyHKIMHM 00paTHOI CTENEeHU C HATypaIbHBIM
MoKasarejaemM

50

CoiicTBa u rpaduK KOpHS N-Oi CTETIEHU KaK
(GyHKIMHM 00paTHO CTENEeHHU C HaTypallbHbIM
MOKa3aTeleM

51

KonTtponsHas padota: "CBoiicTBa 1 rpaguk
KOpH# N-oi ctenenu. MppannonaibHele
ypaBHeHus"

52

Crermnens ¢ pallMOHAJIbHBIM MOKA3aTCJICM U et




CBOICTBa

CreneHs ¢ palluOHAIBLHBIM [I0KA3aTEIEM U €€

53 . 1
CBOMCTBA

54 CreneHb ¢ palMOHAIBLHBIM TIOKA3aTeIeM U e 1
CBOMCTBA

55 [Toxa3zatenpHast pyHKIMA, €€ CBOIICTBA U 1
rpaduk

56 Wcnonb3oBanue rpaduka QyHKIUU A5 1
peuieHust ypaBHEHUI

57 Wcnonb3oBanue rpaduka QyHKIUN A5 1
peuieHust ypaBHEHHI

58 [Toxa3aTenpHbIe ypaBHEeHUS. OCHOBHEIC 1
METO/TbI PEIICHHUS TIOKAa3aTENbHBIX YPaBHEHHH

59 IToxa3aTenpHbIe ypaBHEHUS. OCHOBHEIE 1
METO/Ibl pelIeHHs] T0OKa3aTeIbHbIX YPABHEHHH

60 [ToxazatenbHbie ypaBHEHUSI. OCHOBHbBIE 1
METO/Ibl pelIeHHsI T0OKa3aTeIbHbIX YPaBHEHUN

61 Kontponbnas padota: "[loka3zarensHas 1
¢dbynaknus. [TokazarensHbie ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa Jorapupma 1

63 Jlorapudwm uuncna. CBoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsiTuuHbIe U HATYpaJIbHBIEC JTOTAPU(PMBI 1

66 JlecsiTuuHbIe U HATYPATbHBIEC JTOTAPUPMBI 1
[IpeoOpaszoBanue BEIpaKEHUH, COAEPIKAIIUX

67 ’ 1
sorapudmel

68 IIpeoOpa3oBaHue BeIpaKEHUA, COAEPIKALINX 1
sorapumsl

69 IIpeoOpazoBaHue BeIpayKEHU, COAEPIKALINX 1
sorapumsl

70 Jlorapugmuueckasi QyHKIHs, €€ CBOWCTBA U 1




rpadux

Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U

71
rpadux

79 Hcnons3oBanue rpaduka GyHKIUN 715
peuieHus ypaBHEHUN

73 Hcnons3oBanue rpaduka GyHKIUN 715
peuieHusl ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/1bl peIIeHUs] Jorapu(PMUUECKuX
YpaBHEHUU
Jlorapudmuuaeckue ypaBHeHusi. OCHOBHBIE

75 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
ypaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIM

79 KontponbHas padota: "Jlorapudpmudeckas
¢dbynaknus. Jlorapudmudeckue ypaBuenus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YICIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHI'€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

84 Tpuronomerpuueckas OKpy>KHOCTb,

ONpCACIICHUEC TPUTOHOMCTPHUICCKUX




(GYHKIMH YUCIOBOTO apryMeHTa

Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpe/IeIICHUE TPUTOHOMETPUICCKHIX 1
(GYHKIMH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 Hpe06pa3033aHHe TPUTOHOMETPHUYECKHUX 1
BBIPKEHUI

91 Hpeo6pa3033aHHe TPUTOHOMETPHUYECKHUX 1
BBIPOKEHUI

92 Hpeo6pa3033aHHe TPUTOHOMETPHUYECKHUX 1
BBIPOKEHUI

93 Hp606p330333HI/Ie TPUTOHOMETPHUYECKHIX 1
BBIpKCHUH

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

95 Pemienne TpuroHOMETPUYECKUX YpaBHEHUM 1

96 Pemrenne TpUroHOMETPUYECKUX YpaBHEHU 1

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

99 Pemenne TpUroHOMeTpUYECKUX YPaBHEHHIA 1

100 Pemenune TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1
KonTposnsHast padoTa:

101 "TpUroHOMETPUYECKUE BHIPAKCHHS U 1
TPUTOHOMETPHUYECKHE YpaBHCHHS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS

102 nocieaoBarenbHocTed. MeTton 1
MaTeMaTH4eCKON MHAYKIIUU

103 MOHOTOHHBIE U OTPAHUYEHHBIE 1




nocienoBareabHoCTH. MicTopus aHamu3a
OECKOHEUYHO MAJIbIX

104 ApupmeTrueckasi mporpeccus

105 I'eomerpuueckas nmporpeccust

106 BeckoneuHo yObIBaromIasi reoMeTprudecKast 1
porpeccus

107 CymmMma 6GCKOH€jIHO yOBIBaOIIIEH 1
TeOMETPUIECKO MPOTpeccuu

108 JIMHENHBIN ¥ SKCTIOHEHIUAJIBHBIN POCT. 1
Yucno e. Dopmyrna CIOKHBIX POLEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIIMATIBHBIA POCT. 1
Yucno e. @opmyrna CI0KHBIX MPOIIEHTOB

110 Hcnonp30BaHue MPOTPECCHH ISl PEIICHUS 1
peanbHBIX 337249 MPUKIIATHOTO XapaKTepa

111 KonTposbHas Pa60Ta: "TTocnenqoBaTEeNLHOCTH 1
U IPOTPECCUU

112 HenpepsiBHbIC PyHKIIMHN ¥ UX CBOWCTBA 1

113 Touka pa3ppiBa. ACHMITOTHI TpaUKOB 1
byHKINHA

114 CaoiicTBa (hyHKIIUH HENIPEPHIBHBIX Ha 1
OTpe3Ke

115 CaoiicTBa (hyHKIIMH HENIPEPHIBHBIX Ha 1
OTpe3Ke

116 MeTo MHTEPBAJIOB ISl PELICHUS HEPABEHCTB 1

117 MeTo MHTEPBAJIOB ISl PELICHUS HEPABEHCTB 1

118 MeTo MHTEPBAJIOB ISl PELICHUS HEPABEHCTB 1

119 [IpumeHeHre CBONCTB HEMPEPHIBHBIX 1
GyHKIMI 1715 pereHus 3a1a4

120 [IpumeHeHre CBONCTB HEMPEPHIBHBIX 1
GyHKIMI 115 pereHus 3a1a4

121 IlepBas u BTOpas Mpon3BoAHbIE (YHKIUU 1




OmnpexneneHue, reOMETPUYECKUH CMBICI

122 o 1
MIPOU3BOTHOM

123 OnpeﬂeneHHf, (bU3HYECKUI CMBICIT 1
MTPOU3BOTHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy 1
GbyHKITIT

195 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIIUN

126 [Tpon3BoaHBIE AIEeMEHTAPHBIX QYHKINH

127 [Ipou3BoiHbIE 37IEMEHTAPHBIX PYHKLINN

198 [IponsBoHAs CyMMBI, IIPOU3BEICHHS, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUH

129 [IponsBoHAs CyMMBI, IIPOU3BEICHHS, 1
YaCTHOTO U KOMIIO3HIIMH (DYHKITUH

130 [IpousBoiHasi CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO U KOMMO3UIMH (YHKIIUI

131 Kontponbras padota: "[IponsBognas” 1 1

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3HaHuil: "YpaBHeHus"
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT

133 . 1
3HaHuii: "OyHkiun"

134 Hrorosas koHTpoJIbHAS paboTa 1

135 Hroropas koHTpoJIbHAs paboTa 1

136 HOBTOP@HI/IC, o0o011eHue, cucreMaTu3anus 1
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KosinmyecTBo yacoB DJIeKTPOHHbIE
Jrj;_)n Tema ypoka Beero KO;!TpOJIbeIe HpﬁaKanecm/le gg[?agzil;fe JIBHBIE
padoThI padoThI pecypest
1 [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI
9 [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI
3 [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(GYHKIIMH HA MOHOTOHHOCTB M OKCTPEMYMBI
4 [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(GYHKIIMH Ha MOHOTOHHOCTB M OKCTPEMYMBI
5 [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(GYHKIMH HA MOHOTOHHOCTB M SKCTPEMYMBI
6 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTB M OKCTPEMYMBI
Haxosxnenne HarnOOJIbIIET0 ¥ HANMEHBIIIETO
7 3HAYCHHS HENPEPhIBHON (QYHKIIUN Ha 1
OTpe3Ke
Haxosxnenne HanOoJIbIIEr0 ¥ HANMEHBIIIETO
8 3HAYCHHS HENMPEPhIBHON (QYHKIIUN Ha 1
OTpe3Ke
Haxosxnenne HanOoJIbIIero ¥ HANMEHBIIIETO
9 3HAYEHUS HEMPEPHIBHON (PYHKUINU Ha 1
OTpe3Ke
HaxoxaeHne HauOboIbIIero 1 HANMEHBIIIETO
10 3HAa4YeHHUsl HEMPEPhIBHON (PYHKIMH Ha 1
OTpe3Ke
11 HaxoxaeHne HanuboIbIIero 1 HANMEHBIIIETO 1

3HAa4YeHHUs1 HeMpPEephIBHON QPYHKIMM Ha




OTpE3Ke

Haxonc;[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

12 3HAYEHUS HENPEPbIBHON (PYHKLIUU Ha 1
OTpE3Ke
[IpumeHeHre npoU3BOIHOM JUIsl HAXO0XKICHUS

13 HaWJTy4IIero perieHus: B MPUKIAIHBIX 1
3a/1auax
[IpumeHeHre Tpou3BOIHOM JUIsl HAXO0XKICHUS

14 HaWJIy4lIero pemieHus B IPUKIaIHbIX 1
3a/1auax
[Tpumenenrie mpou3BOIHOM IS

15 OTIpe/IeTICHUSI CKOPOCTH U YCKOPECHHUS 1
nporiecca, 3a7aHHOTO (GOPMYIION UITH
rpaduxkom
[Ipumenenre npou3BOIHOM JIs

16 OTIpeJIeNIEHUs] CKOPOCTH U YCKOPEHUS 1
rporecca, 3a1aHHOT0 GOopMYII0i UITN
rpapukoM

17 Kommnozumus hyHkimii 1

18 Komnosunus pyHkimii 1

19 Komnosunus pyHkimii 1

20 FCOMeTpI/I‘IeCIfI/Ie 00pa3bl ypaBHCHHH Ha 1
KOOPJIMHATHOU IJIOCKOCTH

21 FCOMeTpI/I‘IeCIfI/Ie o0Opa3bl ypaBHEHUH Ha 1
KOOPJIMHATHOU TJIOCKOCTH

29 Kontponbnas padota: "MccnenoBanue 1
(GYHKIIH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO 1
11epBOOOPA3HBIX

24 [TepBooOpa3HbIe 2NIeMEHTAPHBIX (YHKITHI. 1

[IpaBuia HaxoX1eHUs TEPBOOOPA3HBIX




IlepBooOpa3HbIe 21eMEHTAPHBIX (PYHKIIHIA.

25
[IpaBuna Hax0XIEHU IEPBOOOPA3HBIX

26 Huterpai. I'eomeTpuyecknii CMbICIT
MHTETpaja

97 Brraucnenue onpeaenéHHOT0 HHTETpaia 1o
dbopmyne Hetorona-JleliOamIa

28 Brrancnenue onpeenéHHOT0 HHTETpaia 1mo
dhopmyne Herotona-JleliOnura

29 [TpuMeHeHre HHTETpata TSl HAXO0XKICHHUS
IO IeN TIIOCKUX (PUryp

30 [TpuMeHeHre HHTEeTpaTa TSl HAXO0XKACHHS
00BEMOB reOMETPHUECKHX Tell

31 [Ipumeps! permennii U pepeHnanbHbIX
ypaBHEHUU

30 [Tpumepsr perenuit auddepeHInaTbHbIX
YpaBHEHUU
Matematuueckoe MOJICITUPOBAHUE PEaIbHbIX

33 MPOIIECCOB C MOMOIIBIO TU(HepeHITHaTLHBIX
YpaBHEHUU

34 Kontponbnas padota: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBaA U rpaduku

36 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

38 Tpuronomerpuyeckue GyHKIHUU, UX
CBOMCTBa U rpaduku

39 Tpuronomerpuyeckue GyHKIUU, UX

CBOMCTBA U IrpauKu




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

40 YpaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

41 YPaBHEHUH C IOMOIIBIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH € IOMOIIbIO 1
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHHI C TIOMOIIIHIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH

44 Penrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

45 Penrenne TpuroHOMeTpUYECKNX HEPABEHCTB 1

46 Pemenne TpuroHOMETPUYECKUX HEPABEHCTB 1

47 Pemienne TpUroHOMETPUYECKUX HEPABCHCTB 1
KonTtponbras padota: "['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH. 1
TpuroHomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PELICHUS 1
MOKa3aTeJIbHbIX HEPABEHCTB

50 OcCHOBHBIE METO/IbI PEILICHUS 1
M0Ka3aTeJIbHbIX HEPaBEHCTB

51 OCHOBHBIE METOIbI PEIICHUS 1
MOKa3aTeJIbHbIX HEPABEHCTB

52 OCHOBHBIE METOIbI PEILICHUS 1
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI peIIEHHS 1
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIIEHUS 1

J'IOl"apI/I(pMI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> norapu(pMUUECKUX HEPABEHCTB
56 OCHOBHBIEC METO/IbI PEIICHHS
Jorapu(MUIECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHHS
MppaIMOHAEHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHUS
MppaIMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
HppaIMOHALHBIX HEPABEHCTB
60 OCHOBHBIEC METOIBI PEIICHUS
WppaIMOHAIEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peleHHS
MppaIMOHAIEHBIX YPaBHEHHN
62 I'papuueckue MeTo b1 pemieHus
UppalMOHAIBHBIX YPaBHEHUH
63 I'papuueckue MeTo b1 pemieHus
MI0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl peLIeHUs
[10Ka3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peLeHHs
norapu(pMUUECKUX YpaBHEHUIN
66 I'padrueckue MeTobl peLieHHs
jorapu(pMUUECKUX HEPABEHCTB
67 I'paduueckue MeTobl peLeHus
jorapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeTo bl peLieHHs
68 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUH
I'padrueckue MeTO bl peLIeHNs
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPABCHCTB

71

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKuX
HEPAaBEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBA"

73

Kommiekcubie uncia. Anredpanyeckas u
TPUTOHOMETpHUEcKas (popMbl 3arucu
KOMIUIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (OPMBI 3aIUCU
KOMIUIEKCHOTO YHCIIa

75

ApubmMeTrnueckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIAMHU

76

ApubdmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

77

I/I306pa}K€HI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpﬂHHaTHOfI IIJIOCKOCTHU

78

I/I306pa}K€HI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpﬂHHaTHOfI IIJIOCKOCTHU

79

®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIIJIEKCHOTO YHCJIa

80

®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMILJIEKCHOTO YHUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCIT I
peHICHUA (I)I/I3I/I‘-ICCKI/IX H TCOMETPUUCCKUX
3agaq

82

KonTtponeHas padota: "KoMmuiekcHbie
yucia"




83

HarypanbHble u niensie yncia

84 HatypaiibHble 1 1enble yncia

85 [IpumeHeHne NpU3HAKOB JAETUMOCTH LIEJIBIX
qucell

86 [IpumeHeHne NpU3HAKOB JAETUMOCTH LIEJIBIX
qucell

87 [IpumeHeHne NpU3HAKOB JAETUMOCTH 1IEJIbIX
gucen: HOJl m HOK

88 [IpumeHeHne NpU3HAKOB JAETUMOCTH 1IEJIbIX
gucen: HOJl m HOK

89 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX
YHCeJl: OCTATKH [0 MOJYITIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX
YHCeJl: OCTATKH M0 MOJYITIO
[IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX

91 YyuceN: aroput™ EBKinaa s pemeHus
3a/1a4 B LIEJIBIX YKCIax

92 KOHTR‘OJ'II)HaSI pabora: "Teopus membIx
quce
CucreMa ¥ COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CIIEJICTBUS
CucreMa ¥ COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCHIIbHBIE CHCTEMBI I CUCTEMBI-
CJIEJICTBUS

95 OcHoBHbIE METO/Ibl PElICHNs CHCTEM 1
COBOKYITHOCTEW pallMOHAIBHBIX YpaBHEHUI
OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U

96 COBOKYITHOCTEH MppalMOHaIbHbBIX
yYpaBHEHUH

97 OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U

COBOKyrIHOCTCfI IOKa3aTCJIbHbBIX ypaBHCHI/Iﬁ




98

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHbIX YPABHEHUN

99

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUuecKux
YpaBHECHUI

100

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKux
YpaBHEHUU

101

[IpuMeHeHne CUCTEM K PELLICHHIO
MaTeMaTHUYECKHUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00JaCTe HAYKU U peaslbHOMN
YKW3HHU, HHTEPIIPETALUs TOJTY4CHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cUCTEeM K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00JIACTEeH HAYKH U PEaTbHOU
YKU3HU, UHTEPIIPETALUs TOTYy4EHHBIX
pe3ybTaTOB

103

[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3IUYHBIX 00JIACTEeH HAYKH U PEaTbHOU
KU3HU, HTHTEPIPETALUs TOTyICHHBIX
pE3yJbTaTOB

104

Kontponbras padota: "Cuctemsr
paIOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105

Pannonansaeie YpaBHCHUS C ITapaMCTpaMU

106

PanumonanbHbIC HCPaAaBCHCTBA C IMapaMETpaMu

107

PanmoHanbHBIE CUCTEMBI C napamMeTpamMmu

108

WppannoHansHble ypaBHEHUS, HEPABEHCTBA
C MmapaMeTpaMu

R N




109

HppanumoHanbHble CUCTEMBI C TApaMeTpaMu

Iloka3zaTenbHbIC YpaBHCHU:, HCPABCHCTBA C

110
napameTpamMu

111 [Toka3aTenbHbIE CUCTEMBI C TApAMETPaAMHU

112 Jlorapugmuueckie ypaBHEHHsI, HEPAaBEHCTBA
C TmapaMeTpaMu

113 Jlorapudmuueckne CUCTEMBI C TapaMeTpaMu

114 TpuroHomMeTpuYecKue YpaBHCHHUS C
napaMmeTpamMu

115 TpuroHomeTpuueckre HEPABEHCTBA C
napaMmeTpamMu

116 TpuroHoMeTpUYECKHE CUCTEMBI C
napaMmeTpamMu
[TocTpoenue u ucciaeaoBaHue

117 MaTeMaTHIECKHX Mozenei peabHbIX
CUTYaIUH C MOMOIIBIO YPaBHEHUH C
napaMmeTpamu
[TocTpoenune u ucciaegoBaHue

118 MaTeMaTHIECKHX Mojenel peaabHbIX §
CUTYaIMH C MOMOIIBIO CUCTEM YPaBHEHUI C
napaMmeTpamu
[TocTpoenue u uccnenoBaHue

119 MaTeMaTHECKHX Mojenel peaabHbIX }
CUTYaIUi C MOMOIIBIO CUCTEM YPaBHEHHH €
napameTpamu

120 KOHTpOJ'ILHaH”pa60TaZ "3amaqu ¢
napaMmeTpamu

121 HOBTOpe'I:II/Ie, o0o011eHne, cucTeMaTH3aus
3HaHMi: "YpaBHeHus"

199 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs

3HaHui: "YpaBHeHus"




123 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"

194 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "HepaBencrtna"

195 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "HepaBencrtna"

126 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AITUS 1
3HaHuii: "HepaBencrtna"

197 [ToBTOpenue, 06001IeHNE, CCTEMaTH3aUs 1
3HaHuii: "[IpousBoaHas u e€ npuMeHeHue"

128 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "[Ipon3BoiHas u e€ npumeHeHue"

129 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3AITUS 1
3HaHui: "[Ipon3BoaHas u e€ npumeHeHue"

130 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATU3AIIHS 1
3HaHuM: "MHTErpan u ero npuMeHeHue"

131 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHuii: "OyHKkIMNK"

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 1
3HaHuil: "OyHkimn"

133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HaHuii: "dyHkiun"

134 Hroropas koHTpoJIbHAs paboTa 1 1

135 Hroropas koHTpoJIbHAs paboTa 1

OBTOpeHHe, 000011IeHne, cucTeMaTH3aus

136 11 » 0bobwente, 1

3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136 10







YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

MaremaTuka: anredpa 1 Hayajga MaTeMaTH4eCKOTO aHalnu3a, reoMeTpus. Anredpa U Hayana
Matemarnueckoro ananmsa, 10-11 kimaccsl/ Anmumos 1L A., Koasrun FO.M., TkaueBa M.B. u
npyrue, AkuuonepHoe o6mectBo «M3narensctBo «IIpocBemenue»

* MaremaTuka: anreOpa ¥ Havyajga MaTeMaTHIeCKOTO aHanmu3a, reomerpus. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., Byry3zos B.®., Kagomues C.b. u apyrue, AkipionepHoe o0mniecTBo
«M3parenscTBO «IIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. M.U. llaGynun u ap. AnreGpa 1 Hadaa MaTeMAaTHYECKOTO aHAIN3a. [[MIaKTHIECKHE
Matepuansl. 10 kmacc M.: «IIpocsemenney, 2012r.
2. M. lllabynun u ap. AnreOpa v Havajga MaTeMaTHYECKOTO aHaln3a. Junakruueckue
Matepuainsl. 10 knacc M.: «IIpocsemenuey, 2012r

HUAU®POBBIE OGPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1.https://resh.edu.ru/
2.https://uchi.ru/






