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IHHOACHUTEJIBHASA 3ATINCKA

VY4eOHbIii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMeE CpPEAHEro OO0IIero 0o0pa3oBaHUs, TMOCKOJBKY, C OJIHOM
CTOpPOHBI, OH OOECIeurMBaeT WHCTPYMEHTAIbHYIO 0a3y /i1 H3Y4YeHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrodl CTOpPOHBI, (POPMHUPYET JOTHYSCKOEC M aOCTPAKTHOE MBIIIICHUE
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUH, CIIOBECHOCTH W JPYrHMX JUCIHMIUIMH. B paMkax HJaHHOTO ydeOHOro Kypca
oOydaroniuecsi OBJIQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOW HAyKH, 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 Pa3BUTHS SKOHOMHKH W OOIISCTBEHHOW JXW3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPCHHO HCIIOJIb30BAaTh WX JIJIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms OBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU aJreOphl H MaTEMaTHYECKOTO aHaIH3a
pa3BHBAcT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTBH, JOKa3bIBATh
YTBEPKICHHSI C TIOMOIIBIO HHIYKIIMA W PacCYXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE U
KOHKPETHU3allni0, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xoxe wm3ydenus ydeOHOTO Kypca «AnreOpa W Hadalla MaTeMAaTHYECKOTO aHAJN3a»
oOydaroniyecss TOJy4JalOT HOBBIA ONBIT PEIMICHUS NPHKIATHBIX 33734, CaMOCTOSTEIHHOTO
MMOCTPOCHHUSI MAaTEMaTHYCCKHX MOJICICH peaNbHBIX CUTYyaIllud, WHTEPIPETANNNA TOTyISHHBIX
pElIeHU, 3HAaKOMSTCS C MPUMEpaMU MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKEe U
HCKYCCTBE, C BBIAAIOIIUMHUCA MaTEMAaTHUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHblil Kypc oOnagaer 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHIHUAJIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4eOHbId MaTepuall, CrnocoOCTBYIONMN (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33pEHHs, TaK ® 4epe3 chenuduky ydeOHOW  JeITeNbHOCTH, TpeOyromen
MPOJIOJDKUTENIFHOM ~ KOHLIEHTpAallMd  BHUMAaHUS, CAaMOCTOSATEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIy4Y€HHBII pe3ynbTar.

B ocHoBe meroauku oOyueHus airedpe U HavalaM MaTeMaTUYECKOTO aHaiu3a JICKUT
JeSITeNIbHOCTHBIN PUHIUI 00y4YeHHUS.

B ctpykType yuebHoro Kypca «Anredpa u Hauajga MaTeMaTUYECKOTO aHAJIN3a» BbIACICHBI
CIIEYIOIINE COJIepKaTeNIbHO-METOqMYECKUe JHUHUU: «Uucina U BblUMCICHUS, «DYHKUUU U
rpaduku», «YpaBHEeHUsI U HepaBeHCTBay, «Hauana MaremaTnueckoro anaianzay», «MHOkecTBa 1
Joruka». Bce OCHOBHBIE cOAEpKATEIbHO-METOAUYECKUE JUHUH HM3Y4YaroTCsl Ha MPOTSHKEHHUH
JBYX JIeT OOy4eHHUs Ha YpOBHE CpPEIHEro OOIIero oO0pa3oBaHUS, €CTECTBEHHO JOTOIHSS IPYT
Jpyra ¥ TOCTENEHHO HACHINIAsACh HOBBIMM TeMaMH W pasnenamu. J[aHHbIM y4eOHBIN Kypc
SBJIIETCS WHTErPATHUBHBIM, IMIOCKOJIbBKY oOOBbeAuHSIeT B cebe coAepKaHHe HECKOJIbKUX
MaTeMaTHYeCKUX JMCUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTUYECKH aHaIu3,
TEOpHUsT MHOKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJieBal0T BCE Oojiee IIMPOKUM MATEMAaTHMYECKHUM ammapaToM, y HHUX IOCIeI0BaTeIbHO
dbopMUpyeTCS U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYaIlul, MPUMEHSATh 3HAHUS, MOJYYEHHBbIE MPU H3y4EeHUH Y4eOHOTO Kypca, Ul pEIIeHUS
CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHOW MaTeMaTHYeCKOW 3aJayd, a 3aTeM HWHTEepPIpPEeTHPOBATH
CBOM OTBET.

CogepxartenpHo-MeTOAMYEeCKass  JuHUS  «Yucma W BBIUMCICHHSA»  3aBepIlaeT
(dhopMHUpOBaHHE HABBIKOB HCIOJIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOE OBLJIO HAuyaTo Ha
ypOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpemnHero ooOuiero oOpasoBaHus ocoboe
BHUMaHUE yjemnseTcss (GOpPMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCICHUH, BKIIOUYAIONIUX B
ce0s MCIOJIb30BaHUE PA3NUYHBIX (OpPM 3aMKCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BHITIOIHSITH



npUOIMKEHHBIE BHIYUCIICHNUS, OLICHUBATh YMCIIOBBIC BRIPAKEHUS, padOTaTh ¢ MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HaKOMbl€ OOy4yalOUIMMCS MHOKECTBA HATypaJlbHbIX, LEJIBIX, PALIMOHAIBHBIX U
JEMUCTBUTENBHBIX YUCEI JIOMOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX Yucel. B kaxaom u3 3Tux
MHOYKECTB paCCMaTPHUBAIOTCSI CBOMCTBEHHBIE €My CHEIM(PUUYECKHE 3a/1a41 U OTNIEPAIUH: JICICHUE
HAlleJI0, ONEPUPOBAHUE OCTAaTKaMM HAa MHOXECTBE LEIBIX 4YHCElI, OCOOble CBOMICTBA
palMOHANBHBIX U MPPAMOHAIBHBIX YUCEN, apru(METHUYECKHE OTepaliy, a TaKKe H3BJICUCHHE
KOpHS ~ HaTypaJbHOM  CTENIEHM Ha MHOXECTBE KOMIUIEKCHbIX uucel. braromaps
[IOCIIEIOBATEIbHOMY  PACHIMPEHHIO KpPYra MCIOJIB3YEMBIX YHCEI U 3HAKOMCTBY C
BO3MOXHOCTSIMU UX MIPUMEHEHUS IS PEIICHUs pa3IMuHbIX 3aa4 GOpMUpyeTcs NpeacTaBiIeHue
0 €IMHCTBE MaTeMAaTHUKH KaK HaAyKu U €€ poJiM B IOCTPOCHUU MOJEJEN peaabHOro MUpa, LIMPOKO
HCIOJIb3YIOTCSL 00001IEHNE U KOHKPETH3alusl.

JIuaus «YpaBHEHHsSI U HEPABEHCTBA» pPEAIM3yeTCs Ha MPOTSHKEHUM BCEro OOydeHMs Ha
YPOBHE CpeIHEero oomero oOpa3oBaHMsA, IOCKOJIbKY B KaxkaoM pasjene IIporpammer
IIPEJYCMOTPEHO PELICHHE COOTBETCTBYIOMIMX 3aJad. B pe3ynbraTe oOydaromuecs OBIaJeBalOT
pPa3IMYHBIMU  METOJAaMHU  pELIEHUS PALMOHAIBHBIX, HWPPALUOHAIBHBIX, IOKa3aTEJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHHM, HEPAaBEHCTB U CHCTEM, a TaKXKe 3ajad,
cojepkauux napaMmerpsl. llogydyeHHblE yMEHUS HIMPOKO HCIOJIB3YIOTCS HPU HCCIEIOBAHUU
(GYHKIMHM ¢ TOMOIIbIO TPOU3BOIHOM, MPH PEIICHUN NMPUKIIAJAHBIX 3a/1a4 U 3a7[a4 Ha HaX0XKJCHHE
HauOOJBIINX U HAUMEHBIINX 3HaYeHU QyHkuuu. JlanHHas conepraTenbHas JIMHUS BKIIOYAET B
cebs Takxke (QopMUpOBaHHE YMEHHUH BBINOJHATH pacdy€rsl 1Mo ¢opMmynam, npeoOpa3zoBaHUs
palOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHMM, a TaKKe BBIPAKEHUH,
coJepXKaluX cTeneHu M Jorapu¢msel. braromaps u3ydeHHro ajnreOpandeckoro Marepuana
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILIEHUS
oOyyaromuxcs, (GOPMHUPYIOTCSI HAaBBIKU JEIYKTHBHBIX PacCYKJIEHHUH, pabOThl C CUMBOJIbHBIMU
(dbopmamH, IPeICTaBICHHUS 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEH B BUJE PABEHCTB M HEPABEHCTB.
AnreOpa npepnaraet 3(pQeKTHBHbIE HHCTPYMEHTHI AJIs1 PELICHUs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 337124, HaIJIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKU.

CopnepxaTenpHO-MeTOoAUUECKast JIMHUSA «DYHKIUN U rpadUKu» TECHO IEperuieTaeTcs ¢
IPYrUMHM  JMHHUAMH  y4eOHOTO  Kypca, TIIOCKOJIbKY B  KakKOM-TO  CMBbICIE  3aJaér
[IOCIIEIOBATEIbHOCTh ~ M3y4eHHMs  MaTepuana. V3yueHue  CTENEHHOM, IMOKa3aTesbHOM,
norapu(pMUUECKO U TPUTOHOMETPUUYECKUX (DYHKIHUM, UX CBOMCTB U IpaMKOB, UCIOJIb30BAHHUE
GyHKUMH U pelleHus 3a7ad U3 JIpYruxX Y4eOHBIX NpPEeAMETOB M peaJbHOH KM3HM TECHO
CBSI3aHO KAaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C pElICHUEM ypaBHEHMH W HepaBeHCTB. llpu
3TOM 0O0JIbLIOE BHUMAaHUE yaeisercs (OPMUPOBAHMIO YMEHHs BbIpaxarb (opMyliaMu
3aBHCUMOCTH MEXIY pa3IMYHbIMU BEJIMYMHAMH, UCCIIEAOBATh NOJIy4YeHHbIE (QYHKLIHUU, CTPOUTh
ux rpaduku. Marepuan 3TOH cojepKaTelbHOM JIMHUM HAaLElIeH Ha pa3BUTHE YMEHUN U
HaBBIKOB, IO3BOJIAIOIIMX BBIPAXaTh 3aBHCUMOCTH MEX]y BEJIMUYMHAMHM B pa3in4yHON (opme:
aHAJIMTUYECKOH, Trpaduueckoil u cinoBecHol. Ero wusydyeHue crnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHUS,  CIOCOOHOCTM K  OOOOIIEHUI0 U KOHKPETH3aLHH,
UCIOJIb30BAHUIO aHAJIOTHH.

CopnepxatenpHast nuHus «Hauana maremaTHuecKoro aHaian3a» MO3BOJISET CYLIECTBEHHO
paclIMpUTh KPYr KaKk MaTeMaTHYeCKUX, TaK M MPHUKIAIHBIX 3a]ad, JOCTYIHBIX 00ydarouInumcs,
TaK KaK y HUX MOSBIISETCS BO3MOXKHOCTh CTPOUTDH Ipa(UKH CIOXKHBIX (YHKIHH, ONpenessaTh UX
HauOoJIbIINE U HAUMEHBIIINE 3HAUYEHUS, BBIUUCIATE IUIOMEAAN GUryp u o0ObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOPEHHs INpoueccoB. JlaHHas copaep)KaTrenpHas JMHHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH IIOCTPOCHHS MAaTE€MaTH4YECKMX MOJENEH pPEAIbHbIX CUTYallUud, I03BOJISIET
HaxOJWTh HaWIydlllee pEIICHHE B NPHUKIAJHBIX, B TOM 4YHUCIIE COLMAIbHO-IKOHOMHYECKHUX,
3aJayaXx. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHallM3a CHOCOOCTBYET pa3BUTHUIO
abCcTpakTHOTO, (POPMATBHO-JIOTUYECKOTO M KPEaTUBHOTO MBIIUIICHUS, (JOPMHUPOBAHUIO YMEHHUN
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 «MHOXKECTBA U JIOTHKAa» BKIIOYaeT B cebA
OJICMCHTBI TCOPHU MHOXKCCTB U MaTEeMaTHYECKOM JIOTUKH. TeOpeTI/IKO'MHO)KeCTBeHHBIe
MIPEJICTaBJICHHS] MPOHU3BIBAIOT BECh KypC NIKOJLHOM MaTeMAaTHKH W TpeiarailoT Hauboliee
YHUBEpPCAJIbHBIA S3bIK, OOBEAUHSIOMIMI BCe pa3feibl MaTeMaTHUKUd U €€ MPUIOKEHUH, OHU
CBA3BIBAIOT PA3HBIC MATEMATUYCCKNUEC OAUCHUILIIMHBI U UX MPUIJIOKCHHUA B €ANHOC LCIIOC. HO3TOMy
BaXXHO JaThb BO3MOXKHOCTH 06yanOHIeMYCH IIOHUMATH TeOpeTI/IKO-MHO)KCCTBeHHblf/'I A3BIK
COBpeMeHHOﬁ MaTeMaTUKN MW MCIOJB30BATh €ro IJId BBIPAXKCHUA CBOUX MBICJIEH. I[pyFI/IM
BAXHBIM IIPU3HAKOM MATCMATHUKKU KaK HAYKU CICAYCT MPU3HATH CBOﬁCTBeHHYIO el CTpPOrocCThb
00OCHOBaHMH W CJEJOBAaHUE OIPENCIEHHBIM MpPaBUJIAM IOCTPOCHUS  JOKa3aTENIbCTB.
3HaKOMCTBO C DJIEMEHTAMH MaTeMaTHYeCKOH JIOTHKH CIIOCOOCTBYET Pa3BHTHIO JIOTUYECKOTO
MBIITJICHU S 06y11a}01111/1xcs[, IMO3BOJIACT UM CTPOUTH CBOU PACCYKIACHHUA HAa OCHOBC JIOTHUYCCKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIILICHUS.

B yuebHOM Kypce «AnreOpa W Hayala MaTEeMaTHYECKOTO aHAM3a» TPUCYTCTBYIOT
OCHOBBI MaTeMaTNU4YCeCKOIro MOACIINPOBAHUA, KOTOPBIC IIPpHU3BaHbI CII0COOCTBOBATH
(hOpMUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENECH peajbHBbIX CHUTYyalluid, HCCIEIOBAHUS 3THUX
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 MaTepHal Y4eOHOTO Kypca IMUPOKO HCIIOJB3YETCs ISl PEHICHUsT PUKIIaTHBIX
3amad. [lpm pemeHMM pealbHBIX TPAKTHYECKUX 3amad  oOydJarolwecs pa3BUBAIOT
HaOJIOIaTeIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOJIB30BaTh
aHAJIOTHIO, 0000mAaTh W KOHKPETH3MPOBATH Mpobiemy. JlesTenpHOCTh TO (PopMHUPOBaHUIO
HABBIKOB PEIICHUS MPHUKIIAIHBIX 3a/1a4 OPraHU3yeTCsl B TPOIIECCe M3YYCHHS BCEX TEM YU4eOHOTO
Kypca «AnreOpa 1 Hadama MaTeMaTHIECKOTO aHAIIN3a).

Ha u3ydenune yueOHOTO Kypca «Anredpa v Havasa MaTeMaTH4ecKOro aHaJIi3a» OTBOJAUTCS
272 4vaca: B 10 xmacce — 136 gacoB (4 ywaca B Henmemio), B 11 kmacce — 136 gacoB (4 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [lpumenenue npodei 1 NpOUEHTOB JUIsl PEeLeHUs] TPUKIAIHBIX 33aa4 U3
Pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHANbHBIE yucia. Apudmernyeckue
OIEpallMM C JIEHUCTBUTEIBHBIMU YHCIAMU. MOJyib JIEHCTBUTEIBHOIO YMCIIA U €ro CBOMCTBA.
[TpubnmxEHHbIE BBHIYMCICHUS, TPaBWIA OKPYIJICHWS, TPUKUAKA W OLEHKa pe3ylbTara
BBIYMCIICHU .

Crenens ¢ nensiM noxasareneMm. bunom Herotona. Mcnonb3oBanue noaxoasmiei Gpopmbl
3aMycy JeMCTBUTENbHBIX YNCEN JUIsl pElIeHNs MPAKTHUECKUX 3a1a4 U IPECTABICHNS JaHHbIX.

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.

CuHYC, KOCMHYC, TaHI€HC, KOTAHT'€HC YMCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOIO apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxnectBa ¥ TOXJECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHMS U ypaBHEHUA-CIIEACTBUs. HepaBeHCTBO, pelieHne HepaBeHC CTBa.

OcHOBHBIE METObl PEHICHUSI LENbIX U IPOOHO-pallOHATbHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorousieHsl OT OJHOM IEpPeMEHHOH. JleleHrMe MHOroYIeHa Ha MHOTOYJIEH C OCTAaTKOM.
Teopema be3y. MHorowneHs! ¢ nensiMu Kodddunuentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHI, COIEPIKAIINX CTETIEHU U KOPHU.

Wppauunonanbusle  ypaBHeHHs. (OCHOBHBIE METOJbl  PEHIEHUS  UPPALUOHAIBHBIX
YpaBHEHUH.

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

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JTOTapru(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PELICHUS JIOTapU(PMUUYECKUX
YpaBHEHUH.

OcHoBHbIe TpHUroHOMeTpHueckue Qopmynsl. IIpeoOpa3oBaHue TPUTOHOMETPHUUECKHUX
BBIpKEHUI. PellieHre TpUroHoMeTpUYECKUX YpaBHEHUM.

Pemienne cuctem nMHEHHBIX ypaBHEHUM. MaTpuiia CHUCTEMbl JMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUA CMBICI M CBOMCTBA, BBIYMCIIEHHE €O
3HAUYEHMs], IPUMEHEHUE ONPEICINUTEN Ui PEIICHUs CUCTEMBbI JIMHEWHBIX ypaBHEeHU. Peuienue
MPUKIIAJHBIX 3a/1a4 C MOMOILBK CUCTEMBbI JIMHEHHBIX ypaBHEeHU. VccienoBanue nocTpoeHHOU
MOJIEJIH C MOMOILBIO MAaTPUI] U ONIPEACIUTENEH.

[TocTpoenne mMareMaTH4YECKUX MOJENEN peajbHON CUTyallud C MOMOIIBI0 YpPaBHEHUH U
HepaBeHCTB. [IpumeHeHNe ypaBHEHUII M HEPABEHCTB K PEILIECHUI0 MAaTEMaTHMYECKHX 3a7ad U
3aJ]a4y U3 Pa3IMYHBIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPaPUKU

OyHkims, crnocodbl 3amaHus QyHkUuM. B3aumMHO oOpatHble ¢(yHkuuu. Kommosuims
¢bynkuuit. I'paduk pyHkunn. SneMeHTapHbIe Tpeodpa3zoBaHus rpauKoB GyHKIMMA.

OO6nactp omnpeneneHuss 1 MHOXKecTBO 3HaueHUH ¢yHkuuu. Hymn gynkmuu. [Tpomexyrku
3HakonocTossHCTBA. UETHble M Heu€THble QyHKIUM. [leprognueckue QyHKiuu. IIpomexyTku
MOHOTOHHOCTH (DyHKIMH. MakCUMyMbl 1 MUHUMYMBbI QyHKIUH. HanGosbliee n HauMmeHblee
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 1 rpaduK KOpHS N-Oi CTemneHH Kak (PYHKIHMHU OOpaTHOM CTENEHH C HATypalbHBIM
[IOKa3aTeseM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpaduKoB QYHKIUHA I peICHHUs ypaBHEHUH.

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

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

Hayana maTteMaTH4ecKoro aHajam3a

IlocieqoBaTenbHOCTH, CIIOCOORI 3aJaHus OCIIEA0BaTEILHOCTEH. MeTo ] MaTeMaTHYeCKOH
MHIYKOUU. MOHOTOHHBIE M OTPaHUYEHHBIE ITOCIIEIOBATEIBLHOCTH. MCTOpHS BO3HHKHOBEHUS
MaTeMaTHYECKOIro aHaJIN3a KaK aHajln3a OECKOHEUYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccud. beckoHeyHO — yObIBaromas
reoMerpuueckas nporpeccus. CyMMa GeCKOHEUHO YOBIBaroOIIed IeOMeTpUUECKON MPOTPECCHU.
JIuHeWHBII M SKCHOHEHUHAIbHBIM pocT. Yumcno e. Dopmyna CIOKHBIX MPOLEHTOB.
Hcnonp30Banne Mporpeccuu Uil pelIeHNs PealIbHBIX 3aa4 IIPUKIIAJHOTO XapaKTepa.

HenpepriBHble (QyHKIMH M UX cBoWcTBAa. ToukuM paspbiBa. ACHUMITOTH TpaduKOB
¢byukuuil. CBoiicTBa (QyHKIUII HENmpephIBHBIX Ha OTpe3ke. MeToa MHTEpBaloOB JUIsl peUIeHHS
HepaBeHCTB. [I[puMeHeHne CBONCTB HEMPEPbIBHBIX (GYHKIIMM [Tl pEIIeHUs 3a/1a4.

[TepBas u BTOpast mponsBoauble GyHKIMH. OnpeneneHue, TeOMETPUIECKAN 1 (PU3HIECKII
CMBICJI IPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (DyHKIIHH.

IIpounsBosaHble neMeHTapHbIX QyHKIUH. [Ipon3BoaHas CyMMBbI, IPOU3BENECHUS, YACTHOTO
Y KOMITO3HITUHU (YHKITUH.

MHo:kecTBa M JT0THKA

MHOK€eCTBO, OINepalry HaJl MHOKECTBAaMU M UX cBoMcTBa. Jluarpammel Jinepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONUCaHUs PEaJbHBIX INPOLIECCOB U
SBJICHUH, TIPU PEIIEHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MAaTeMaTH4YEeCKOro  OOBEKTa,  CIEICTBHE,
J0Ka3aTeJIbCTBO, PABHOCWIBHBIC YPABHEHUS.

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 EBkiinaa 11 penienus 3a/1a4 B eJbIX YMCIax.

KommuiekcHbie uymcia. AnreOpanyeckas W TPUTOHOMETpUYECKas (OpMBI  3aIllucCH
KOMIUIEKCHOTO 4Hcia. ApudmeTrndeckue ornepanuy ¢ KOMIUIGKCHBIMHU 4uciiamMu. M300pakeHue
KOMIIJIEKCHBIX YHCENl Ha KOOpAWHATHOHU miockoctu. @opmyna Myaspa. Kopau N-oif crenenu u3
KOMITJIEKCHOTO 4yHcna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeNl s pelieHus (QUu3nueckux u
reOMETPHYECKUX 3a/1a4.

YpaBHeHHUS U HEPABEHCTBA

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

OT160op KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHH C IMOMOIIBI0 TPUTOHOMETPHUYECKOM
OKPYKHOCTH. Pelienne TpuroHoMeTpuieckux HepaBeHCTB.

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

OcCHOBHBIE METOIBI PEIICHUS UPPAIIOHATHHBIX HEPABEHCTB.



OcHOBHBIE ~ METOJBl  PELIEHUS CUCTEM U  COBOKYINIHOCTEH  palMOHAJIBbHBIX,
UppaIMOHAIBHBIX, TOKA3aTEeIbHBIX U JIOTapU(YMUYECKUX YPABHEHHA.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMH.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a1ad U
3aa4 M3 pazIu4HbIX oOnacTell HAyKM W peanbHOW JKU3HM, HUHTEPHIpETals IOJyYEHHBIX
pe3ynbTaToOB.

DyHKIUHA U TPaGUKU

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
3aja4yax, s ONpEeJeNIeHUsT CKOPOCTH M YCKOpPEHHUs mpolecca, 3aJaHHOro (GopMyIol WU
rpaduKoM.

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

WNHterpan. I'eomerpruecknii CMbICII HHTErpasia. Beraucienne 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] (epeHInanbHbIX 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 B3aMMOJCWCTBOBATH C COLMAIBHBIMU 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 POCCHUCKUX
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 MOBEACHHUS, CBA3AHHOTO C MPAKTHUYECKUM MPHUMEHEHUEM
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 >KM3HU, OTBETCTBEHHOE OTHOIIEHHUE 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 TPY0JIIO0US, 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 MaTeMaTH4eckoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKHX 33]1a4 MaTEMaTUYECKOW HAIlPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOpPMUPOBAHHOCTh IKOJIOTUYECKOW KyNIbTYphl, MOHUMAHUE BIHUAHUSA COLMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLUAIBHON Cpelbl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTSl pelIeHus 3aqad B 00JacTU OKpYXKalollel cpe/bl, MIIaHuPOBaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCIIECTBUMN JUIsI OKPYXKAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

chOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPaKTHUKH, TOHMMaHHWE MAaTeMaTH4YeCKOW HayKu Kak chepsl
YEJIOBEUYECKOUN AESITENIbHOCTH, STANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIIM3ALINH,
OBJIQJICHUE S3bIKOM MATEMaTHKU U MaTeMaTHYE€CKOUN KyJIbTYpOi KaKk CpPECTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh UHAUBUIYAbHO U

B IpyMIIE.



METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHbIC yHHBeEpPcadbHbIE YueOHbIE JelCTBUSA

Ba3oBble 1ornyeckue geiicTBus:

BBISIBJISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE IMPU3HAKM MATEMaTHYECKHMX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHIMH, (QOPMYIUPOBATH ONpEACNICHHUs IOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMKA, OCHOBAHHUA JUIA OOOOLICHHS W
CpPaBHEHMsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

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

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEYHs B (akTax,
JaHHBIX, HAONIOAEHUAX U  YTBEPXKICHMSX, TMpeajgaratb KpUTEPUH JJIs  BbBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JIeNlaTh BBIBOJBI C HCIOJB30BAHHWEM 3aKOHOB JIOTMKH, JEIYKTHMBHBIX W HHIYKTHBHBIX
YMO3aKJIIOYeHNH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

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

BBIOMpATh CcHocod pemieHUs y4eOHOM 3agaud  (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOANIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBare/ibCKkue 1eHCTBUSA:

HCIOJIb30BATh BOIPOCH! KaK UCCIIEI0BATEIbCKII MHCTPYMEHT MO3HAHUS, (GOPMYIUPOBATH
BONPOCHI, (PUKCHpYIOIIKME MPOTHBOPEUHE, NPOOIEeMy, yCTaHAaBJIMBaTh HMCKOMOE M JAHHOE,
(bopMupOBaTh TMIOTE3Y, APT'YMEHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

IIPOBOJUTh  CAMOCTOSITENIBHO  CIITAHWUPOBAHHBIN  HKCIEPUMEHT, HCCIEA0BAaHHE 10
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4eCKOro OOBEKTa, SBJICHMSA, MPOLECCA, BBIIBICHUIO
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 BO3MOYKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIABUIaTh MPENOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

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

BbIOMpaTh MHGOpPMALMIO M3 HMCTOYHUKOB PA3IUYHBIX THUIOB, aHAJIM3UPOBATb,
CHCTEMaTU3UpOBaThb W HHTEPIPETUPOBATh HMHGOPMALMIO PA3IUYHBIX BUAOB U (opM
IIPEICTABIICHMUS;

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

OLICHUBATh HAAEKHOCTh MH(OpPMAIMM IO CaMOCTOSTEIbHO CHOPMYINPOBAHHBIM
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 TIMOJACHCHUA IO XO4Y pClICHUA 3aJadyud, KOMMCHTHUPOBATH HOJIy‘-IeHHBIfI
pe3yibTar;

B XO0Jie OOCYXJICHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI, IPOOIEMBI,
pemaeMoi/’I 3aa4M, BBICKA3bIBATh HWJACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATL CBOU
CYXJICHHSI C CYXACHUSMH JPYruX YYaCTHHKOB JUAIOra, OOHAPYKMBATh Pa3IinyMe U CXOJCTBO
MO3HIIUH, B KOPPEKTHOM (hopMe POPMYITHPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NpCACTAaBIATEL PE3YJIbTAaThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbBHO BbIOMpaTh (QopmaT BBICTYIUIEHUS C€ Y4YETOM 3aJad NpPE3eHTAlUU U
0COOEHHOCTEH ayJUTOPHH.

PeryisiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTaBJIATH IUIaH, aJTOPUTM pEIIeHHs 3a/add, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIMHL.

CaMOKOHTPOJIb, IMOLMOHAIbHbI HHTEJIEKT:

BJIQJIETh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
U MBICTHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJIANETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIEcca U pe3yabTaTa PelIeHNs MaTeMaTHIECKOW 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 U YCJIOBHSIM, OOBSICHITh TMPUIHHBI
JNOCTHKEHHSI WJIM HEAOCTH)KEHUSI PE3yJIbTaTOB JESTEIbHOCTH, HAaXOOUTh OIIMOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJbLHOCTD:

MMOHUMATh M MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONH pabOTHI MpH
pelieHnd y4eOHBIX 3a/Jay, MPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, pacmpenessaTh BHABI padOT, TOTOBapUBATHCS, 0OCYXIATh
MIPOLIECC U pe3yNIbTaT paboThl, 000011IaTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIMIOBBIX (hopMax paboThl (0OCYKIeHUS, OOMEH MHEHHH, «MO3TOBbIE
IITYPMbI» U HHbBIC), BBINOJHATH CBOI YacTh pabOThl MU KOOPIMHUPOBATH CBOM JIEHCTBUS C
JPYTMMU YI€HaMH KOMaHbl, OLIEHHWBAaTh KayecTBO CBOEro BKJaJa B OOIIMI MPOIYKT IO
KpUTEpUsIM, cHOpMYINPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUS.

INPEIMETHBIE PE3YJIbTATbBI

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

Yuciaa v BbIYMCIEHUS:

CBOOOJHO OTEPUPOBAThH MOHATUSAMU: PALMOHAIBHOE YKCIO, OECKOHEUHAS TIEPUOANYEcKast
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 PEAILHOM KU3HH;

MPUMEHSITh TPUONIKEHHBIE BBIUUCICHUS, MPABUIA OKPYIJCHHS, MPUKUAKY U OIIEHKY
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()PMETHUECKHII KOPEHb HATYpaJIbHOW CTETICHH;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAlMOHAJBHBIM ITOKa3aTeleM;

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

cBOOOJTHO OTEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

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

YpaBHeHus: U HepaBeHCTBA:

CBOOOJHO  ONEpUpPOBaTh  MOHATHSAMH:  TOXKIECTBO,  ypaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS U YPAaBHEHUSI-CIIEACTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

MPUMEHATh Pa3IHMYHBIE METOJBI PEIICHHs] PAlMOHAJBHBIX M JIPOOHO-PAIMOHATBHBIX
YpaBHEHUM, TPUMEHSATh METO/I UHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHON NEPEMEHHOW, MHOTOWIEH C
HenbIMU  KOA(pGUIUMEHTaMH, KOPHU MHOTOYIEHa, MPUMEHSTh JeJIeHHEe MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKoM, Teopemy be3y u reopemy Bueta s permenus 3aaay;

CBOOOJHO ONEpUpPOBaTh TOHATHUAMHU: CHCTEMa JIMHEHHBIX ypaBHEHHUI, MaTpula,
ONPEACIUTENb MATPULBI 2 X 2 W €ro TreOMETPUYECKHUUA CMBICH, HCIOJIb30BaTh CBOMCTBA
ompenenuTeNs 2 X 2 /i BbIYMCIEHUS €ro 3HaueHHs], MPUMEHATh ONPEACTUTENN ISl pelICHH
CUCTEMbl JMHEMHBIX YpaBHEHUH, MOJEIMPOBATh PEAIbHBIE CUTYyallUHM C IMOMOIIBIO CHCTEMBI
JUHEHHBIX YpaBHEHMH, HCCIEIOBaTh MOCTPOCHHBIE MOJIEIM C TOMOIIBIO MAaTpHUIl H
onpeenuTeNel, THTePIPETUPOBATh MOJIy4YEHHBIH Pe3yabTaT;

HCIIOJIb30BaTh CBOMCTBA ICUCTBUI C KOPHSIMH JIJIsl IPe0Opa30BaHUsI BRIPAKCHUI;

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

WCIIONb30BaTh CBOWCTBA Jiorapu(dMoB  UIsi  MpeoOpa3oBaHUs  JIOTapUPMUISCKUX
BBIPAKECHUI;

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

MPUMEHSITh  OCHOBHBIE  TPUTOHOMETpUYECKHEe  (QOpMyNnbl  Uisi  IpeoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKCHHUIA;

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

MOJENUPOBATh pEAIbHBIE CHUTYallMd Ha S3bIKE aiureOpbl, COCTABIATH BBIPAKECHHUS,
ypaBHEHHUS, HEPAaBEHCTBA IO YCIOBUIO 3aJauyd, HCCIEIOBAaTh IIOCTPOCHHBIE MOJEIU C
MCII0JIb30BaHMEM ammapara anreOphl.

DOyHKUUM U TPauUKU:

CBOOOJHO OMEPUPOBATH MOHATUSAMHU: (DYHKIHS, CHOCOObI 3aiaHusi (DYHKIUH, B3aMMHO
oOparHble (QYHKIMHM, KOMMO3UIMSA (YyHKUUH, rpaduK (QYHKIUHU, BBINOJHATH 3JI€MEHTapHbIE
npeoOpa3oBaHus TpagUKoB QyHKLUH;

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

CBOOOJIHO OMNEpPHPOBATH MOHATHSAMM: YETHBIE M HEUETHBIE (DPYHKIMM, NEPUOTUYECKUE
(GYHKIMU, TPOMEXKYTKM MOHOTOHHOCTH (YHKIIMM, MaKCUMyMbl W MMHUMYMBI (YHKIUH,
HauOoJIbIIee U HaMMEHbIIee 3HaYeHne (YHKIUU Ha TPOMEKYTKE;

CBOOOJIHO OIEpPHPOBATH MOHATHSMU: CTENEHHas (YHKUUS C HATYpaJbHBIM M LEJIbIM
nokaszatenieM, rpaduk creneHHON (DyHKUMU C HATYpalbHBIM U LEJNbIM IOKa3zareseM, rpaduk
KOpPHSA N-0if cTeneHu Kak (GyHKIMH 0OpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTeseM;



ONEepPHPOBATh TOHATHAMH: JIMHEWHAas, KBaJpaTU4Has M JpOOHO-IMHEHHAs (yHKUUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAHHUE U TIOCTPOCHUE UX IPa(UKOB;

cBOOOJTHO ONEpPHPOBATh MOHATHAMHU: IMOKa3aTelbHass W Jorapupmuyeckas QYHKIHH, UX
CBO#CTBA ¥ I'pauKu, UCIOIB30BATh UX T'PapHKH JUIS PEIICHHUS yPaBHEHUH;

cBOOOJTHO OMEPUPOBATh MOHATHIMU: TPUTOHOMETPHUUYECKAsT OKPYXHOCTB, OIpENeIICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apryMEHTa;

HCIO0JIb30BaTh rpapuKu (YHKUMNA A UCCIENOBAaHUS IPOLIECCOB U 3aBUCUMOCTEW MpuU
pelIeHnn 3a1ad U3 JIPYruX y4eOHBIX NMPEAMETOB M pealbHOW JKM3HH, BBIpAXKaTh (OpMylIaMu
3aBUCHUMOCTH MEX]ly BEJIMUYNHAMU;

Hayana maTteMaTH4ecKoro aHajmsa:

cBOOOJTHO OIEpPHPOBATH MOHATHAMHU: apUPMETHdYecKas M TeOMEeTpUYecKas Hporpeccus,
0ecKOHEYHO yObIBaroIlasi FreOMETpUUEcKas MPOrpeccusi, IMHEHHBIN U SKCIIOHEHIIMAIBHBIN POCT,
(opMyIia CI0KHBIX MPOIIEHTOB, UMETh MPEACTABICHHE O KOHCTAHTE;

HCIIOJIb30BATh IPOTPECCUU IS PELICHUS PEAIbHBIX 3a7a4 IPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBaTh MOHATHUSMHU:  IOCJIEAOBATEIbHOCTb, CIOCOOBI  3a/laHus
IIOCJIEI0BATEIILHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE TIOCIE0BATEIBHOCTH, IOHUMATh OCHOBBI
3apO’KJICHUS MaTEMAaTUYECKOTO aHaIn3a Kak aHann3a OECKOHEYHO MaJIbIX;

CBOOOJHO OTEpUPOBATH MOHATHSIMH: HENpEPbIBHBIE (PYHKIMHU, TOUKHU pa3pbiBa rpaduxa
(GYHKIMH, aCHMIITOTHI rpaduka GyHKINH;

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

CBOOOJHO ONEpUpOBaTh MOHATUAMU: TIepBas M BTOpas MPOU3BOJHBIE (PYHKIHUH,
KacaTesbHas K rpaduKky QpyHKUINU;

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

UCIOJIb30BATh T€OMETPUUECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM /Il pEeIIeHus 3a/1a4.

MHoxkecTBa M JT0THKA:

cBOOOJIHO ONEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpALlMU HaJl MHOXKECTBAMH;

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

CcBOOOJIHO ONEpUPOBaTh HOHATHSAMM: OIIpelesieHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOMCTBO MareMaTH4ecKoro oObEKTa, J0Ka3aTelIbCTBO, PABHOCWIBHBIE YPABHEHUS U
HEPABCHCTBA.

K xonmy oOydyenus B 11 kJjacce oOy4aromuics IOJIYYUT CICIYIONIUE MPEIMETHHIC
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 M LEJBIX YHMCEJl, UCII0JIb30BaTh MPU3HAKK AeauMocTy nenblx uucen, HOJ[ u HOK
HaTypaJIbHBIX YMCEN JJIs PEIIEHUs 3a7a4, IPUMEHATh aroput™ EBknnna;

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

cBOOOJITHO ONEpUpPOBaTh MOHATHSAMM: KOMIIJIEKCHOE 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:

CcBOOOJTHO ~ OMepUpoBaTh  MOHATUAMHU:  HMppAlMOHANbHbIE,  TOKa3aTelbHbIE U
norapu(pMHUUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C MOMOIIBIO PABHOCHIIBHBIX MIEPEX0I0B;

OCYILECTBIISATH OTOOP KOPHEH NMpH pelIeHHH TPUTOHOMETPUYECKOTO YpaBHEHUS;

CcBOOOJITHO OMNEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, INPUMEHSTh
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 M COBOKYITHOCTEM
palMOHANBHBIX, HMPPAMUMOHAIBHBIX, IIOKA3aTENBbHBIX M JIOTAPU(PMHUYECKHX YpPaBHEHUH U
HEPABEHCTB;

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

MPUMEHSATH TpapUUECKUe METOIBI ISl peIICHHs] YPaBHEHUI 1 HEPAaBEHCTB, a TaKXKe 3a7ady
C mapaMeTpaMu;

MOJICIUPOBATh pEATbHBIC CHUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA W HMX CHUCTEMbl MO YCJIOBHMIO 3aJayd, MCCIEN0BaTh MOCTPOEHHbBIE
MOJIEJIU C UCII0JIb30BAHUEM almapara aiareOopbl, HHTEPIPETUPOBATH IIOTYUYEHHBIN pe3ysbTar.

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
SKCTPEMYMBI;

HaXoJUTh HaUOOJIbIIIee U HaUMEHbIIIee 3HaYCHUS (PYHKIIMU HEMPEPBHIBHON Ha OTPE3KE;

HCIO0JIb30BaTh MPOU3BOAHYIO JUISl HAXOXKJICHHS HAWIYYLIEro pelleHHs] B MPUKIAIHBIX, B
TOM YHUCJE COLMAIBHO-D)KOHOMUYECKUX, 3aJadax, JUIsl OMNPEIEIEHUS CKOPOCTH M YCKOPEHUS
nporiecca, 3aJaHHOro (GOpPMYIION UK TPaPUKOM;

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 NPEJCTABICHUE O MATEeMaTH4YE€CKOM MOJIEIMPOBAHUM HA IMPUMEPE COCTABJICHMS
muddepeHInanbHbIX YpaBHEHUH,

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



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumenoBanue pa3aeiioB u
TEM MPOrpaMmabl

KoaudecTBO 4acoB

Kontpo | IIpakTn
Bcero | JbHBIE yeckHne
padoTel | padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTtejibHbIE

pecypchbl

MHO0%€ecCTBO
JIEACTBUTEIbHBIX YUCEN.
MHOro4ieHsl.
PanmonanbHbie ypaBHEHHS U
HepaBeHcTBa. CHCTEMBI
JINHEWHBIX YpaBHEHUN

24 1

OyHKIMHU U TpadUKH.
CrenenHnas GyHKIHUS C
LEJIBIM NTOKa3aTeNeM

12 1

Apudmernueckuit KOpeHb n-
O CTEneHM.
HppaumnonaisHsie
ypaBHEHHUS

15 1

[TokazarenpHas QyHKITHSA.
[TokazaTenbHbIE ypaBHEHUS

10 1

Jlorapudpmuueckas
byHKIIHS.
Jlorapudmudaeckue
ypaBHCHHS

18 1

Tpuronomerpuyeckue
BBIPAKEHUS U YPABHEHHUS

22 1

[TocnenoBarensHOCTH U
Mporpeccuu

10 1

HenpepsiBHbie QyHKITHH.
IIpousBogHas

20 1

[ToBTOpEHUE, 0000IICHNE,
cUCTEMaTH3aIus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136 10 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KoauuecTBO yacon
DJIEeKTPOHH
KonTt IIpax bIe
Ne Tema ypoka Be J[;?)Hbl tTJZIcKn fllf;‘?eﬂ HPpOEbIe
n/n ero | e e " o0pa3oBareJ
bHBIE
pador | pabort pecypebi
bl bl
1 [[MHO)ecTBO, onepauI/II:I Haj1 1
MHOKECTBAMU M MX CBOMCTBA
2 Huarpammsl Ditiepa-Benna 1
[IpuMeHeHne TeopeTHKo-
3 MHOJKECTBEHHOTO arrapara s 1
perieHus 3aaa4y
PanmonansHbie unciaa. OOBIKHOBEHHEIE
4 U JIECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEYHBIC MTEPHUOTMUECKHE TPOoOH
PanmonansHbie unciaa. OOBIKHOBEHHBIE
5 U JecATUYHBIE JPOOU, TPOLIEHTHI, 1
OECKOHEYHBIC MTEPHUOTMUECKIE TPOoOH
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
perieHus MPUKIAIHBIX 337124
7 [Ipumenenue npoOeit U MPOIICHTOB ISt 1
perieHus MPUKJIAIHBIX 3a71a4
JleiicTBUTEIbHBIC YHCTIA.
8 PanmonansHbIE ¥ HppalnOHAIBHBIC 1
qyciia
9 ApubdmMeTnueckue orneparuu ¢ 1
JNEMCTBUTEIBHBIMA YHCIAMHU
10 Mozvlynb JIEHCTBUTEIILHOT'O YHCJIA U €r0 1
CBOJCTBA
[TpuGmmxEHHBIC BBIYUCIICHHUSI, TPABHIIA
11 OKPYTJICHUS, MPUKUJIKA U OLIEHKA 1
pe3ynbTaTa BRIYUCICHUN
OCHOBHBIE METOJIbI PEIICHUS LIEIbIX U
12 JIPOOHO-PALIMOHANBHBIX YPaBHEHUHN U 1
HEPaBCHCTB
OCHOBHBIE METO/IBI PEIICHUS IeNbIX U
13 IpoOHO-pallMOHATIBHBIX YPABHEHUH U 1
HEPABEHCTB
OCHOBHBIE METO/IBI PEIICHUS IeNbIX U
14 IpoOHO-pallMOHATIBHBIX YPABHEHUH U 1
HEPABEHCTB
15 MHorouseHbl OT OJTHOM NePEMEHHOM. 1




JleneHre MHOro4JIeHa Ha MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHOTOJIEHBI C IETBIMH
koadhpunmentamu. Teopema Buera

17

Pemrenne cucreM JIMHEHHBIX YPaBHEHUN

18

Pemrenne cucrem JIMHEHHBIX YpaBHEHUN

19

Martpuna cucTeMsl JTUHEHHBIX
ypaBHeHU. Onpenenurenab MaTpULbl
2x2, ero reoMeTpUYECKUIN CMBICI U
CBOICTBA; BHIYMCIIEHUE €T0 3HAUCHUS

20

Ornpenenurens MaTPHUIBI 2X2, €ro
F€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHUE €r0 3HAYECHUS

21

[Tpumenenne onpenenanuTes Ais
peIICHNA CUCTCMBI JIMHEUHBIX
ypaBHEHUU

22

Pemenne npukinaaHbix 3a1a4 ¢
TTOMOIIBIO CUCTEMEI JIMHEWHBIX
YpaBHEHUU

23

Pemenue npukinaaHbix 3a1a4 ¢
TTOMOIIBIO CUCTEMBI JIMHEWMHBIX
ypaBHEHUU

24

KontponbHas padoTa: "PanronanbHbie
ypaBHEHUA U HepaBeHCTBA. CHCTEMBI
JINHEHHBIX YypaBHEHUN"

25

OyHKIMSA, CTTOCOOBI 3a1aHus (QYHKIIUH.
B3anMuo oOpaTHbIE PyHKITHH.
Kommnozumus hyHkmii

26

I'paduk GyHkumumn. InemMeHTapHbIC
npeoobpazoBaHus rpaduKoB GyHKITUN

27

OO0nacTh onpeneneHuss © MHOXKECTBO
3HaueHni ¢yHkuu. Hynu dyHkmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKIIHH.
[lepuoauueckue GpyHKIUU.
[TpoMexyTKkr MOHOTOHHOCTH (DYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOoubiiee u HauMeHblee 3HAYCHHUE
(GYHKLMHU HAa IPOMEXKYTKE

30

JIuHeitHas1, KBagpaTHUHas U JpOOHO-
JTUHeWHas QYHKIUH

31

DeMeHTapHOe UCCIeI0BaHuEe U
OCTpOeHHE IpaMKOB ITUX PYHKIHHA

32

DeMeHTapHOe UCCIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

33

Crernens ¢ LIEJIBIM HOKa3aTeleM. buHom




HrroTtona

34

CreneHs ¢ LeBIM TToKa3areiaeM. bruaom
Hrrorona

35

CrenenHas GyHKIHS ¢ HATYpPAJILHBIM U
eabIM Hoka3zareiieM. E€ cBoicTBa U

rpadux

36

KonTtponsnas pabdota: "CreneHHas
¢bynkuus. E€ croiicTBa u rpaduk"

37

ApupmeTrnuecKnii KOpeHb HATYPaIbHON
CTEIIEHU U €r0 CBOMCTBA

38

ApupmeTrnuecKnii KOpeHb HATYpaITbHON
CTEIIEHU U €r0 CBOMCTBA

39

[IpeobpazoBaHust YHCIOBBIX
BBIPAKECHUH, COACPKAIINX CTEIICHU U
KOpHH

40

[IpeobpazoBaHust YHCIOBBIX
BBIPAXKEHU, COJIEPKAINX CTETIEHU U
KOpHU

41

[IpeobpazoBaHust YHCIOBBIX
BBIPAXXEHUM, COJIEPKAINX CTETIEHU U
KOpHU

42

HppaumnonaibHble ypaBHEHHUS.
OcHOBHBIE METOBI PELLIEHUS
UPPALMOHAIBHBIX YPABHCHUN

43

UppannonanbHbie ypaBHEHUS.
OcCHOBHBIE METOIbI PELLICHUS
MppalMOHAJILHBIX YPAaBHEHHM

44

HppannonanbHbie ypaBHEHUS.
OcHOBHBIE METOIbI PELLICHUS
UppalMOHAJILHBIX YPaBHEHHI

45

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
UppalMOHAJILHBIX YPAaBHEHHM

46

PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
UppalMOHAJILHBIX YPAaBHEHHI

47

PaBHOCHIIbHBIE TIEPEXOIbl B PELICHUU
UppalMOHAIILHBIX YPABHEHHM

48

PaBHOCUIIbHBIE TIEPEXO/Ibl B PELICHUU
UppallMOHAIILHBIX YPaBHEHHI

49

CpoiicTBa u rpaduK KOpHS n-oi
CTEINEeHH KaK (PYHKIUH 0OpaTHOM
CTEINEHH C HAaTYpaJIbHBIM MOKa3aTelleM

50

CBoiicTBa u rpaduk KOpHs n-oif
CTENEeHH KaK (PYHKIUH 0OpaTHOM
CTEINEHH C HAaTYpaJIbHBIM MOKa3aTelleM

51

KonTtponpHas padota: "CpolicTBa 1
rpaduK KOpHS N-Oi CTETIEHH.




WppanmonaibHble ypaBHeHUs"

Crerens ¢ palrOHAJIbHBIM IIOKAa3aTCJICM

52 .
u e€ cBOiicTBa

53 CTE.).HGHBUC panroHaIBHBIM MTOKa3aTelIeM
u e€ CBOICTBA

54 CTe"HeHI)Uc panroHaIBHBIM ITOKa3aTelIeM
u e€ CBOICTBa

55 [Toxa3zatenpHast GpyHKIHA, €€ CBOMCTBA
U rpaduk

56 Ucnonws3oBanue rpa@nxa GyHKIMY TS
peleHus ypaBHeHUI

57 Hcnons3oBanue Fpail)I/IKa byHKIMM IS
pelieHus ypaBHeHHI
[Tokazarenbubie ypaBHeHUsA. OCHOBHbBIE

58 METO/IbI PEIICHHUS TIOKa3aTeIbHBIX
ypaBHEHUU
[Toxa3zatenpHbIe ypaBHEHHUS. OCHOBHEIE

59 METO/IbI PEIICHHUS TIOKa3aTeIbHbBIX
YpaBHEHUH
[Toxa3aTenpHbIe ypaBHEHUS. OCHOBHEIE

60 METO/IbI PEIICHHSI TOKA3aTeIbHBIX
ypaBHEHUU

61 Kontponbras padota: "[lokazarenpHas
¢bynaknus. [TokazarensHble ypaBHEHUS"

62 Jlorapudwm uuncna. CBoiicTBa
nmorapudma

63 Jlorapudm uncna. CBoiicTBa
sorapudma

64 Jlorapudm uuncia. CBoiicTBa
smorapudma

65 JlecsiTuuHbIe U HATYpajbHbIC
sorapudmbl

66 JlecsiTuuHbIe U HATYpajbHbIC
soraprudmbl

67 [IpeoOpaszoBanue BhIpasKeHUH,
coJIeprKalux Jorapudmel

68 [IpeoOpaszoBanue BhIpasKeHUH,
coJIeprKalux Jorapudmel

69 [IpeoOpaszoBanue BhIpasKeHUH,
coJiepKaluX JOTapu (MBI

70 Jlorapudpmuueckas QyHKIM, €€
CBO#cTBA U rpaduk

71 Jlorapudmuueckast QyHKIM, €€
CBO#cTBA U rpaduk

79 Hcnonb3oBanue rpaduka QyHKIUN s

pelIeHNs ypaBHEHUI




Hcnonb3oBanue rpaduka GyHKIUN A5

73 peuieHus: ypaBHECHUI
Jlorapudmuueckue ypaBHEHUSI.

74 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(MUYECKUX YPABHCHHMA
Jlorapudmuueckrue ypaBHEHUSI.

75 OcCHOBHBIE METO/IbI PELLICHUS
JOTapu(PMUICCKUX YPABHCHHMA
Jlorapudmuueckre ypaBHEHUSI.

76 OCHOBHBIE METO/IbI PELLICHUS
JOTapu(PMUICCKUX YPABHCHHMA

77 PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUT
JoTapu(PMUIECKUX YpaBHEHUN

78 PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUU
Jorapu(PMUIECKUX ypaBHEHUHN
KontponbHas padoTa:

79 "Jlorapudmudeckast QyHKITHS.
Jlorapudmuueckue ypaBHEeHUS "

80 CuHyc, KOCHHYC, TAaHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YICIIOBOTO apryMeHTa
TpuronomeTrpuyeckasi OKpy>KHOCTb,

84 oTpeieJICHUEe TPUTOHOMETPUUECKHIX
(YHKIHI YHUCIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

85 oTpeieJICHUE TPUTOHOMETPHIECKHIX
(YHKIIHI YHUCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKHE
hopmyIIBI

87 OCHOBHbBIE TPUTOHOMETPUYECKHE
(bopMyIbI

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

89 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopmyIbl

90 Hpeo6pa3ovBaHHe TPUTOHOMETPHUYECKHUX
BBIPKEHUHN

91 Hpeo6pa3ovBaHHe TPUTOHOMETPHUYECKHUX
BBIPKEHUN

92 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX

BBIPAXKCHUI




[IpeoOpa3oBaHre TPUTOHOMETPHUECKUX

93 . 1
BBIPKEHUI

94 Pemenue TPHTOHOMETPHECKHX 1
YpaBHECHHUIA

95 Pemenue TpuroHoMeTprUdeCKUX 1
ypaBHCHUU

96 Pemenue TPHTOHOMETPHCCKHX 1
ypaBHECHUU

97 Pemenue TpuroHoMeTprUYeCKUX 1
ypaBHEHUU

98 Pemenue TPHTOHOMETPHCCKHX 1
YpaBHCHHIA

99 Pemenue TpuroHoMeTprUYeCKHX 1
YpaBHCHHIA

100 Pemenue TPHTOHOMETPHHIECKHX 1
YpaBHECHHIA
KonTpossHas pabora:

101 | "TpuroHOMeTpHYECKHE BBIPAKCHUS 1
TPUTOHOMETPUYECKUE YpaBHEHUS"
IlocnenoBaTeNLHOCTH, CIIOCOOBI

102 | 3amaHud nocnenoBaTenbHOCTER. MeTon 1
MaTeMaTHIeCKON MHTYKITUU
MOHOTOHHBIE ¥ OTPaHUYEHHBIE

103 | mocnenoBarensHOCTH. McTOpus 1
aHayin3a OECKOHEYHO MaJIbIX

104 | Apudmernueckas mporpeccust 1

105 | I'eomerpuueckas nmporpeccus 1

106 beckoneuno yObiBatorias 1
reoMeTpHuuecKas Mmporpeccus

107 Cymma 660KOHC$IHO yOBIBaIOIICH 1
reOMETPUUECKON IPOTrPECCHH
JIMHEWHBIN U SKCIOHEHIIMATIbHBINA POCT.

108 | Yucmo e. ®opmyna CIOKHBIX 1
MIPOLIEHTOB
JIMHEWHBIN U SKCIIOHEHIIMAIbHBINA POCT.

109 | Yucno e. Popmyrna CI0KHBIX 1
MIPOLIEHTOB
Hcnonb3oBanue mporpeccuu ajis

110 | pemeHus peaqbHBIX 3a/1a4 MPUKIATHOTO 1
Xapakrepa

111 'I‘<OHTpOJ'IBHa}I pabora: 1

[TocnenoBaTenbHOCTH U IPOTPECCHU"

112 | HenpepsiBHbIE (PYHKIIMM U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB 1
GbyHKIHHA

114 | CpoiicTBa (yHKIIMI HETIPEPHIBHBIX HA 1




OTpEe3Ke

CBoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA

115 1
OTpE3Ke

116 MeTo1 MUHTEPBAJIOB JIJISl PEIICHHUS 1
HEPABCHCTB

117 MeTo1 UHTEPBAJIOB JIJISl PEIICHHUS 1
HEPABCHCTB

118 MeTo1 MUHTEPBAJIOB JIJISl PEIICHHUS 1
HEPABCHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
GYHKIWH JUTSL pelIeHs 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
GYHKIMM U1 peneHus 3aaa4

121 [TepBas u BTOpas MpOW3BOHBIE 1
byHKIIUN

122 OnpeneneHHve, T€OMETPUUYECKUI CMBICTT 1
TTPOU3BOTHOM

123 OnpeﬂeneHHve, (U3UYECKUN CMBICIT 1
TIPOU3BOTHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIIAN

195 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIIUN

126 | [Ipou3BoaHBIC dTEMEHTAPHBIX QYHKITUN 1

127 | IIpou3BogHBIC dTEMEHTAPHBIX (QYHKITUT 1

128 [IpousBoiHast CyMMBI, TPOU3BEICHMUS, 1
YaCTHOTO U KOMIO3UINU QYHKITUI

199 [IpousBoiHast CyMMBI, IPOU3BEACHUS, 1
YaCTHOT'O U KOMIO3UIMU QYHKITUI

130 [IpousBoiHast CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO U KOMIO3UIMU QYHKIUI

131 | KontposbHas paboTa: "[IponsBognas” 1 1

132 [ToBTOpEeHUE, 0600IICHNE, 1
cucTeMaTu3anus 3Hanui: "YpaBHenus"

133 [ToBTOpEeHUE, 0000IICHNE, 1
cucreMarusanus 3HaHui: "Oynkuun"

134 | UroroBas KOHTpOJbHAs paboTa 1 1

135 [ToBTOpEHME, 0606H1€HI:I€, 1 1
CUCTeMaTH3aIlMs 3HAaHUH

136 [ToBTOpEHME, 0606meHI/vIe, 1
CUCTeMaTH3aIlus 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O 10
I[TPOTPAMME 136




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

Anrebpa 1 Hauaja MaTeMaTndeckoro aHaiausa. 10-11 kimaccel. YueOnuk. ba3zoBbrit
u yrnyOnennsiit ypoBuu. 2021. YueOunuk. Anumos L. A. M3gaTenscTBO
«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

e Aurebpa u Havana MmaTemMaTudeckoro ananuza. 10-11 kmaccel. YueOHUK.
bazoBsiii n yrnyonennsiii ypoau. 2023. Anumos . A. M3gaTenbcTBO
"IIpocBenienne"

e Pabouas nporpaMma cpeaHero oOuero oopazoBaHus IpeaMeTa
«Marematuka» yriayOna€HHBIN YPOBEHb.

e MeToanveckue peKOMeHIaluu 1Mo yueOHuKy "Anrebpa u Hauaia aHanuza"
10-11 xmaccel /ABTop: Anumos 111 A., U3natensctBo "[IpocBemenue"

e (COopHukH a5 MOAroToBKHU U poseaeHust EI'D mox penaknueit SAmenko

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

MHTEPHET
o OTKpBITBIN OaHK 3aaHuil Mo MaTeMaTuke WWW.Fipi.ru
. denepasbHBINA HEHTP TECTUPOBaHHUS WWW.rustest.ru
o Pemy EI'D https://ege.sdamgia.ru/?id&ysclid=Imnganirxi662719847
[ J

Marepuansl o maremMaTuke B EquHOM KOJUIEKIIUU 1A PPOBBIX
oOpazoBarteibHbIX pecypcoB http://www.math.ru
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