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IHHOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma pazpaboTaHa B COOTBETCTBUH C JOKYMEHTaMHU:

OenepaibHBIM  3aKOHOM OT 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoii
denepanuny;

[TopsimkoM OopraHW3ali ¥ OCYIIECTBICHUS 00pa30BaTENbHON JAESITEILHOCTH M0 OCHOBHBIM
o0mieo0pa3oBaTeIbHBIM MPOTrpaMMaM — 00pa30BaTelbHBIM TPOTpaMMaM HadaabHOTO OOIIEro,
OCHOBHOTO O0ILIEr0 U Cpe/iHero odIiero oopa3oBaHus;

®denepallbHBIM  TOCYIAPCTBEHHBIM — 00pa30BaTEbHBIM ~ CTAHJIAPTOM CPEAHEr0  OOIIero
oOpasoBanwusi, yTB. IpukazoM MuHoOpHayku Poccuu ot 17.05.2012 Ne 413;

®denepallbHBIM  TOCYIAPCTBEHHBIM  00pa30BaTENbHBIM  CTAHJIAPTOM CPEAHEr0  OOIIero
oOpa3oBaHus, yTB. npukazoM MunoOpuayku Poccun ot 12.08.2022 Neo 732;

®denepanbHOl  00pa30BaTEIbHONW MPOTPAMMOM  CpelHero oOmmero o0pa3oBaHus, YTB.
npuka3zom Munnpocsemenus Poccun ot 18.05.2023 Ne 371;

OcHOBHOM  oOpa3oBarenpbHON  MpOrpaMMoOM  cpenHero  obmero  oOpa3oBaHUs
MOY «COI Ne76 umenn M.I'.I'anuukoro», yrB. npukazom ot 01.09.2023 Ne 319-o;

YMK no anrebpe u Havaizam mMaTemaruyeckoro aHanusa Juist 10-11 kmaccos: yueO.uis
y4amuxcsi o0mieo0pa3zoBar.opranu3anuii (0a3oBblid ¥ yriyOyieHHbIH ypoBHH). B 2 4. / ALT.
Mopxkosud u ap. — M.: [Ipocsemenue, 2023 r.

VY4eOHublii Kypc «Anredpa ¥ Havajga MaTeMaTHYECKOT'O aHalu3a» SBISETCS OJHUM U3
HanboJiee 3HAYMMBIX B MPOrpaMME CpeaHEro oOIero oOpa3oBaHUs, IMOCKOJIbKY, C OJHON
CTOPOHBI, OH OOeCHe4YrBaeT WHCTPYMEHTAIBHYIO 0a3y g H3Y4YeHHs] BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpPOHBI, (POPMUPYET JOTHYECKOE U aOCTPaKTHOE MBIIIEHUE
o0yyaroImuxcsi Ha ypOBHE, HEOOXOJIUMOM Uil OCBOCHMsS MH(OpPMATHKH, OOIECTBO3HAHMUS,
UCTOPUH, CIIOBECHOCTH M JpPYyruX JUCHMIUIMH. B pamkax pgaHHoOro y4yeOHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
(bopMynupyeT CBOU JOCTUKEHUS B MaTeMaTH4YecKoil popme.

VY4eOHbIif Kypc anreOpbl U Hauajd MaTEMaTHUECKOTrO aHajn3a 3aKjaJbIBaeT OCHOBY IS
YCIELIHOTO OBJIAJICHUS] 3aKOHaMU (U3UKHU, XUMHHM, OWOJOrMHM, TOHUMAaHHUS OCHOBHBIX
TEH/JEHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >KHU3HHU, IMO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO MCIIOJIb30BaTh MX IS
JanpHeimero oOpa3oBaHUS W B IOBCEAHEBHOM kM3HM. B TO ’xe Bpems oBiageHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alreOpbl 1 MaTeMaTH4YEeCKOro aHalIHu3a
pa3sBUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHHHOCTB, JIOKa3bIBaTh
YTBEPKACHUS C MOMOIIBI0O UHIYKIIMK U PacCyaaTh NeAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKPETH3aIMio, abCTparupoBaHUWE W aHAIOTHIO, (OPMHUPYET KpeaTMBHOE M KPHUTHYECKOE
MBIIICHHE.

B xome u3yueHus yueOHOro kypca «AnredOpa M Hadajga MaTeMaTHYECKOTO aHaIHU3a»
oOydaroruecsi TMOJy4aloT HOBBIM ONBIT pEIIeHUS MNPUKIATHBIX 3a7ad, CaMOCTOSITEIbHOTO
MOCTPOEHUS MaTeMaTHYECKUX MOJENEH pealbHbIX CUTYyallMi, UHTEPIpETaluu MOJTYyYEeHHBIX
pelieHni, 3HAaKOMSITCS C IpUMepaMU MaTeMaTHUYeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIAAIOLIMMUCS MATEMATHUYECKUMHU OTKPBITUSIMU U UX aBTOPaMHU.

VYueOHbIll Kypc 00J1alaeT 3HAYUTEIBHBIM BOCIHUTATEIBHBIM TOTEHIIMAJIOM, KOTOPBIi
peanu3yercsi Kak depe3 y4eOHBIH MaTepHal, CIOCOOCTBYIOIIMN (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyrouei
MPOJIOJDKUTENIBHOM — KOHLEHTpPAllMd  BHUMAaHUS, CaMOCTOSITEIbBHOCTH, aKKYpaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YCHHBIN pe3yibTar.



B ocHoBe Meromuku oOydeHus anreOpe M HayajlaM MaTEMaTUYeCKOro aHaju3a JICKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUSI.

B crpykrype yueOHOro kypca «AnreOpa W Hayajga MaTEeMaTUYECKOTO aHaJIH3a»
BBIICTICHBl CIIEIYIOIIHE COAEPIKATEIbHO-METOANYECKUE JIMHUU: «Uuclla ¥ BBIYUCICHUAY,
«DyHkuuu u rpadukn», «YpaBHEHUS U HEpaBeHCTBay», «Hauama maremaTHyecKoro aHaiamsay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOAUYECKHUE JINHUU U3Y4arOTCs Ha
OPOTSDKEHUH JIBYX JIET OOy4YeHHMs Ha YpPOBHE CpEJHEro oOmero oOpa3oBaHHs, €CTECTBEHHO
JOTIONHSS ApPYr Apyra M IOCTENEHHO HACHIAsACh HOBBIMM TEMaMM M pasjenamu. [laHHbIN
y4eOHBbI KypcC SBISETCS HMHTETPATHBHBIM, IIOCKOJIBKY OOBEIMHSET B cebe cojepkaHue
HECKOJIbKMX ~ MAaTEeMAaTHYEeCKMX  JAMCUUIUIMH, TakuX Kak anrebpa, TpPUTOHOMETpPHS,
MaTeMaTUYECKUN aHallu3, TEOPHUsSI MHOXKECTB, MaTeMaTuyeckas jioruka u apyrue. Ilo mepe Toro
Kak oOydJaroluecs OBJaJeBalOT BcE Oojiee MIMPOKUM MaTeMaTHYECKHUM amlmnapaToM, y HHX
MOCJIEI0BATENbHO (OPMHUPYETCSI U COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMaTUYECKYIO
MO/JIeJIb peaJIbHOW CUTYyalluu, IPUMEHATh 3HAHUs, MOJTY4YE€HHbIE IPH U3Y4YE€HUH y4yeOHOro Kypca,
JUI peIIeHUS CaMOCTOATENBHO C(HOPMYIMPOBAHHOW MaTeMaTHYeCKOW 3alaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOMYECKAss  JIMHUA  «Yucia W BBIYMCIEHHS»  3aBEpILIAcT
(dopMHpOBaHHE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YHCEI, KOTOpOE OBbLJIO HAayaTto Ha
YPOBHE OCHOBHOTrO obmiero obpasoBanus. Ha ypoBHe cpennero obmiero odpasoBaHus ocoboe
BHUMaHUE yzensercs (OpMUPOBAaHUIO HAaBBIKOB pallMOHAIBHBIX BBIYMCIIEHUH, BKIIOYAIOUIUX B
ce0s1 MCIONTb30BAaHME PA3IMYHBIX (POPM 3alUCH YHCIA, YMEHHE JIeNaTh MPHUKHUIKY, BBITOIHATH
npUOJIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIpaKEHUs, pab0oTaTh ¢ MaTEMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroIIMMCSI MHOXECTBA HAaTypajbHbBIX, LIEJbIX, PAlMOHAJIbHBIX U
JEHCTBUTENIBHBIX YUCEN JONOJHAIOTCI MHOXECTBOM KOMIUIEKCHBIX YHcel. B kaxaom u3 3Tux
MHOECTB PacCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PUUECKUE 3a/1a4 U ONEPAIIH: JICTICHNE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IEeJbIX 4YHCed, O0coOble CBOWCTBA
PAlMOHATIBHBIX M HMPPAaLMOHAJBHBIX YMCeN, apu(MeTHUYecKue olepaluy, a TakKe H3BICUYECHUE
KOpDHS  HAaTypaJbHOM CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX 4Mcen.  bmaromaps
MOCNIEZI0BATEIbHOMY  PAacCIIMpPEHHI0  Kpyra  HUCHOJB3YEMBIX  YHCEl M 3HAKOMCTBY
C BO3BMOXKHOCTSIMH ~UX TPUMEHEHHWs Ul peIIeHUs pa3IuuHbIX 3a1ad  (opMmupyercs
IPEJICTAaBICHUE O E€AMHCTBE MAaTEMaTMKU KaK HaykKu U €€ polM B IOCTPOECHUU MOjemeit
peasbHOro MHpa, HIMPOKO MCTIONIB3YIOTCS 0000IIeHNEe M KOHKPETHU3aLusl.

JIuaust «YpaBHEHUSI U HEPABEHCTBA» pEAlU3yeTcsl Ha MPOTSHKEHUU BCEro OOy4YeHHs Ha
YpOBHE cpeaHero oOuiero o0pa3oBaHus, IOCKOJIbKY B KaxkaoMm pasaene IIporpammsl
IPEelyCMOTPEHO PEIlIeHUEe COOTBETCTBYIOIIMX 3ajad. B pe3ynbrare oOydaromyecs OBIaJ€BatOT
pa3IMYHBIMM  METOJAMHM PpEUICHMs] PpalUOHAIbHBIX, HWPPALUOHAIBHBIX, IOKAa3aTENIbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHCTEM, a TakXe 3ajady,
cojepkamux mnapaMmerpsl. llomydeHHBIE yMEHHA HIMPOKO MCIONB3YIOTCA MPH HCCIEI0BAaHUU
GYHKIHMI ¢ TOMOIIbIO TPOU3BOAHOMN, IPU PEIICHUN NMPUKJIAJHBIX 3a/1a4 U 3aj]ad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaUeHUH (yHKUMU. JlaHHas colepKaTeiabHast JIMHHUS BKIIOYAeT B
cebst Takke (OpMUPOBAHHWE YMEHHUM BBINONHATH pacu€Thl No (GopmynamM, HpeodpazoBaHUS
paloHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TAK)KE BBIPAXKECHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wusydeHuro anreOpanyeckoro Marepuana
OPOMCXOIUT JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOrO U aOCTPAKTHOTO  MBIIIJICHHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PacCyKICHHM, pabOThl C CUMBOJIBHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pGeKTUBHbIE HHCTPYMEHTHI JUIS PELICHHs TPAKTHUYECKUX U €CTECTBEHHO-
HAy4yHBIX 3ajja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenpbHo-MeTonUYeCKast TUHUSA «DYHKIMHU U TpaQUKN» TECHO IMEPErieTaeTcs ¢
JIPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, IIOCKOJIBKY B  KaKOM-TO  CMbICIEe  3ajaér
MOCJIEA0OBATEIbHOCTh ~ M3YyYEHHUS  MaTepuana. V3ydeHue  CTENEeHHOM, IOKa3aTeNbHOM,
JOTapu(PpMHUUECKON M TPUTOHOMETPUUIECKUX (DYHKIIHI, UX CBOMCTB M TPaHUKOB, UCIIOJIH30BaHHE
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GyHKUMA UIs pelieHHs 3a7ad U3 APYruxX Y4eOHBIX NPEIMETOB M pealbHOW >KU3HU TECHO
CBSI3aHO KAaK C MaTEeMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM ypaBHEHMH M HepaBeHCTB. llpu
3TOM OOJbIIOE BHHMaHHUE yaessercs (OPMUPOBAHMIO YMEHHS BBIpaKaTb (QOpMYyIaMu
3aBUCUMOCTH MEXy pa3jIMYHbIMU BEJIWYMHAMH, UCCIIEAOBATh MOITY4YE€HHbIE (QYHKIIUU, CTPOUTh
ux rpaduku. Matepuan 3TOH coJepXaTelbHON JHWHUM HAleJIeH Ha pa3BUTHE YMEHHUH U
HaBBIKOB, IMO3BOJISIOIIMX BBbIPaKaTh 3aBUCUMOCTH MEXJY BEIUYMHAMHM B pa3iUyHON (opme:
aHATUTHYECKOU, Trpaduueckoil M cinoBecHOM. Ero wu3ydeHwe crnocoOCTBYEeT pa3BUTHIO
QIFOPUTMUYECKOTO  MBILIUIEHHUs, CIIOCOOHOCTM K  OOOOINEHMI0O M  KOHKpETU3aluH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenbHast nuHUsA «Havana MaTeMaTH4eCcKOro aHaiu3a» MO3BOJISET CYLIECTBEHHO
pacuIMpuTh KPYyr KaK MaTeMaTHYeCKHX, TaK M MPHUKIATHBIX 3a/1a4, JOCTYIHBIX 00Y4arolUMCH,
TaK KaK y HUX IOSIBJII€TCS BO3MOXXHOCTb CTPOUTh I'paMKU CIOXKHBIX (DYHKLUH, ONIPeensiTh ux
HanOOJIbIINE U HAUMEHBIINE 3HAUCHUS, BBIUMCIIATE TUIOMAAN GUTyp U 0OBEMBI Tel, HAXOAUTh
CKOPOCTM WU YCKOpeHMs mpoueccoB. JlaHHas coxaepkaTelnbHas JIMHUS OTKpPHIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUSI MaTeMaTHYeCKUX MOJEIEeH pealbHbIX CHUTyaluid, I03BOJISET
HaXOJUTh HaWIyuylllee pelleHUEe B MPUKIATHBIX, B TOM YHUCJIE COLUAIBHO-3KOHOMUYECKHUX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHMYECKOI'O aHajiu3a CIOCOOCTBYET pPAa3BUTHUIO
abCTpaKkTHOro, (OPMAIBLHO-IOTUYECKOI0 U KPEaTUBHOI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUMN
pacrno3HaBaTh IPOSBICHHS 3aKOHOB MaTEMAaTUKH B HAayKe, TEXHUKE U UcKyccTBe. OOyuaromuecs
Y3HAIOT O BBIAAIOIIUXCS pe3yJbTaTax, MOJIYYEHHBIX B X0JI€ Pa3BUTHs MaTeMaTHKH KaK HayKH, U
00 uXx aBTOpax.

ConepxxatenbHo-MeToAnYecKas JHHUA «MHOXECTBa W JIOTHKa» BKIIOYaeT B cebs
AJIEMEHThl TEOPUM MHOXECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKO-MHOKECTBEHHbBIE
IPEICTaBICHUs] MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU W NpeasararoT Hauboiee
YHUBEPCAJBHBIN S3bIK, OOBEIUHSIOMIMN BCE pa3/ieibl MaTeMaTHKH W €€ NPUIIOKECHHUH, OHU
CBSI3bIBAIOT pa3Hble MaTeMaTHYECKUe TUCIMITIMHBI U UX MPUJIOKEHUs B eauHoe 1enoe. [loatomy
BaXXHO JIaTh BO3MOXXKHOCTh OOy4aroumeMycs TIOHUMaThb TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHUKH M HCIIOJIB30BAaTh €ro JJs BBIPAXKEHMsSI CBOMX MbIciIed. [Ipyrum
BaXHBIM IPU3HAKOM MaTE€MaTHKU KaK HayKH CJEAYyeT MPU3HAaTh CBOWCTBEHHYIO €l CTPOrocTh
00OCHOBaHMH W  CJEJOBAaHUE OMNpPENENEHHBIM IpaBUJIaM TOCTPOECHUS  JIOKA3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaTE€MaTH4EeCKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO
MBIIIEHHUS] 00Y4arOIUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PAaCCY)KJEHHMS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIIIJICHHSI.

B yueOHOM Kypce «Aurebpa M Hayajla MaTeMaTUYECKOrO aHalIM3a» INPHUCYTCTBYIOT
OCHOBbl ~ MaT€MaTH4YeCKOrO0  MOJEIUPOBAaHUSA, KOTOpbIE  MPHU3BaHbl  CHOCOOCTBOBATh
(OpMHPOBAHHIO HABBIKOB IOCTPOCHMS MOJENeH pealbHbIX CHUTyallud, HCCIEeIOBaHUS AITHX
MoJieJlel ¢ TOMOIIBI0 ammapara aiareOpbl W MaTeMaTHYeCKOro aHaliu3a, WHTEpHpeTarun
MIOJIyUYEHHBIX PE3yJabTaTOB. Takue 3aJaHus BIUIETEHBl B KaXIbI W3 pa3leloB INPOTPAMMBI,
MOCKOJIbKY BeCh MaTepuai y4eOHOro Kypca MIMPOKO UCHOJIb3YeTCs IS PEeLICHHUsS MPUKIIATHBIX
3agad. Ilpm pemeHMM peanpHBIX NPAKTUYECKUX 337ad  oOOydaroIluMecs pa3BHBAIOT
HaOJII0/IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIb30BaTh
aHaJIoTHI0, 0000IIaTh M KOHKPETH3MPOBaTh Mpobiemy. JlesTenbHOCTh MO (OPMUPOBAHUIO
HABBIKOB pEIlIeHUs MPUKIAAHBIX 33]]a4 OPraHU3yeTcsl B MpoLiecce U3yUeHUs! BCeX TeM y4eOHOro
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHATTU3a».

Ha wusyuenme yueOHOro kypca «Anrebpa M Hayajga MaTeMaTHYECKOrO aHAJIA3a»
orBojuTcs 272 yaca: B 10 kmacce — 136 vacoB (4 yaca B Henento), B 11 kiacce — 136 gacos (4
yaca B HEJIEIIO).



COJEPKAHUE YYEBHOI'O ITIPEJMETA
10 KJIACC

Yuciia 1 BbIYMCTICHUS

Panmonansubie yncina. OOBIKHOBEHHBIC U JACCITHUYHBIC JPOOH, MPOLIEHTHI, OECKOHCUHBIC
nepuoanueckue 1podu. [lpuMenenue apobdeii U MPOLEHTOB ISl peIeHHs TPUKIIATHBIX 3aa4 U3
Pa3JIMYHBIX OTPACiIEl 3HAHUN U PEaJbHOW KU3HU.

JleiicTButenbHble uncna. PannoHanbHble U UppalloHaibHble uncia. ApudmeTudeckue
onepauudy ¢ JECHCTBUTEIIBHBIMU 4YHCIaMU. MOIynb JEUCTBUTEIBHOIO YWCIA U €r0 CBOMCTBA.
[TpuOnkE€HHbIE BBIYUCICHUSA, MpaBWIa OKPYIJICHHs, TNPUKHUIKA U OLEHKa pe3ylibrara
BBIYMCIICHUM.

Crenens ¢ nenbiM nokasateneM. bunom Hetotona. VMcnonb3oBanue moaxoasiieit (hopMbl
3alUCH ACHUCTBUTEIBHBIX YHCEII ISl pEIICHUs MPAKTUUECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

ApudmeTnueckuii KOpeHb HaTypalbHON CTETIIEHH U €r0 CBOWCTBA.

Crenenp ¢ palMOHAJIBHBIM TOKa3aTeeM M €€ CBOMCTBA, CTEMEHb C JACHCTBUTEIHHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucna. CBoiicTBa norapudma. J[ecITUIHBIC U HATypaIbHBIC JIOTAPU(PMBI.

CuHyC, KOCHHYC, TAHI'€HC, KOTAHT'€HC YHCIOBOr0 apryMeHTa. ApKCUHYC, apKKOCUHYC U
apKTaHI€HC YKCIOBOI0 apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaecTBa HW TOXIECTBEHHBIC MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCHIIbHBIE YpaBHEHMS M ypaBHEHUsI-clIeACTBUs. HepaBeHCTBO, pellleHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PEIICHHUSI TIEJIBIX U IPOOHO-PAITMOHAIBHBIX YPaBHEHU U HEPABEHCTB.
MHorounessl OT OJHOM MEepeMeHHOW. JleneHue MHOroudjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddurnmentamu. Teopema Buera.

[Ipeobpa3oBaHUs YUCIOBBIX BBIPAKESHHM, COIEPIKAITUX CTENEHH U KOPHH.

Uppanmonansupie  ypaBHeHHs. (OCHOBHBIE METOJABI PEUICHUS UPPAMOHATIBHBIX
YpaBHEHUM.

[TokazaTenbHbie ypaBHEeHUs. OCHOBHBIE METOIbI PEIIEHHUS MTOKA3aTEIHHBIX YPABHEHHI.

[Ipeobpa3oBaHue BbIpaKeHHH, COEepKALIUX JToTapru(MBbI.

Jlorapupmuueckne ypaBHeHHs. OCHOBHBIE METOABI PEIICHUS JIOTapUPMUIECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpUueckue ¢opmynsl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX
BBIpaKEHU. Pellienre TpUroHoMeTpu4ecKux ypaBHEHUM.

Pemrenne cuctem nuHENHHBIX ypaBHEHMI. MaTpuiia CHCTEMBl JIMHEHHBIX YpPaBHEHMI.
Onpenenurens MaTpUlbl 2X2, €ro TIeOMETPUYECKUH CMBICI U CBOMCTBA, BBIUHCIEHUE
€ro 3HAYCHMs, TMPUMEHEHUE OIPEACIUTENS IJIsi PEIICHUs CUCTEMBbI JIMHEHHBIX YpaBHEHUM.
Pemienne npukiaagHbIX 3a7ad C MOMOIIBIO CHCTEMbl JIMHEWHBIX ypaBHeHUM. VccrnenoBaHue
MMOCTPOEHHOM MOJIETU C TOMOIIBI0O MAaTPUIL U ONIPEACTUTENEH.

[TocTpoeHne maTeMaTHYECKUX MOJENIEH peaJbHON CUTYyalluu C MOMOIIbI0 YPaBHEHUM U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHMA M HEPABEHCTB K PEIICHHI0 MaTEMaTUYeCKHX 3aJad U
3a/1a4 U3 pa3IUnIHbIX 00IACTe HAyKU U pealbHON )KU3HU.

DyHKIUM U TPaQUKH

Oyukums, cnocoObl 3amanust GyHKIUU. B3aumuHo oOpatnble ¢(yHKIMU. Kommosums
¢byukuuil. ['padux pynkumun. DnemeHTapHble Mpeodpa3oBanus rpadUKoB QYHKIIHA.

Ob6nacTh onpeaeneHuss 1 MHOXKeCTBO 3HaueHui ¢yHkiuu. Hymu ¢pynkmun. [TpomexxyTku
3HaKOMOCTOsAHCTBA. YETHble M Heu€THble GyHKIuHU. Ilepuoanueckue Qynkuuu. I[IpomexxyTku



MOHOTOHHOCTH (pyHKIIMH. MakcuMyMbl U MUHUMYMBI (YHKIIMU. Hanbombiiee U HauMeHbIIIee
3HaYeHUs PYHKIIMH Ha IPOMEXKYTKE.

JluneitHas, KBaJipaTHUHas ¥ IPOOHO-THHEHHAS (PYHKIIMU. DIEeMEHTApHOE MCCIICIOBAHUE
U TIOCTPOEHHUE UX TpaduKOB.

CrenenHast GyHKIMS ¢ HATYypaJIbHBIM W IIEJbIM TOKa3aTeneM. EE cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS Nn-0il cTemeHu Kak (PyHKUHUU OOpaTHOM CTENEeHH C HATypaIbHbIM
IIOKa3aTEJIEM.

[TokazarenbHas u Jorapudmuueckast QyHKIMH, UX cBoKCTBa U rpaduku. Vcnonb3oBaHue
rpaduKoB QYHKIUH U pelIeHNs] ypPaBHEHUH.

TpuroHnomerpuyeckasi OKpPY>KHOCTb, OIpeleieHHEe TPUTOHOMETPUUYECKUX (YHKIUN
YKCJIOBOTO apryMeEHTa.

OyHKIMOHANBHBIE 3aBUCHMOCTH B peajbHBIX IIpolieccax M sBIEHUsX. ['paduku
peanbHbIX 3aBUCUMOCTEM.

Havana maTteMaTH4ecKoro aHajimsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus MTOCJIEJOBATEIBHOCTEH. MeTton
MaTeMaTUYeCKOW MHAYKUMUUA. MOHOTOHHBIE W OTpaHMYEHHBIE IOCIEN0BATENbHOCTH. McTopus
BO3HHUKHOBEHHUS MaTEMaTHYECKOI0 aHaJIM3a KaK aHaJIn3a OECKOHEYHO MaJbIX.

ApudmeTrnueckas U reoMeTpHueckas Imporpeccud. beckoHeyHO  yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAaIOIIEH reOMETpPUUECKON MPOTrPECCUU.
JluneliHbII W SKCHOHEHIUaNbHBIA pocT. Yucimo e. Dopmyna CIOKHBIX IMPOLEHTOB.
Hcnonp30BaHne IPOrpeccHy JUIsl pELIeHUs] pealibHbIX 3aJa4 IPUKIaJHOTO XapaKTepa.

HenpepeiBHble ¢GyHKIMM U UX CcBOHCTBa. Touku pa3pbiBa. ACUMITOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeTOoJ MHTEpBAJOB JUIS PEIICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (DYHKIIUH JIJIsl pEelIeHUs 3a/1a4.

IlepBass wm BrOpas mnpomsBoaHble (yHKIHMK. OmpeneneHne, TEOMETPUICCKUH U
buznyecKuil CMbIC IPOU3BOIHON. YpaBHEHHE KacaTeabHO! K rpaduky QyHKIUU.

[TpouzBoaubIe 251eMeHTapHbIX GyHKIH. [Ipon3BoIHAS CyMMBI, TPOU3BEICHUS, YACTHOTO
¥ KOMIO3UIINH (QYHKITUH.

MHokecTBa M JTIOTUKA

MHoOXxecTBO, onepaluu HajJ MHOXKECTBAMH U UX CBOMcTBa. J(marpammel Dilnepa—BenHa.
[IpumeHeHne TEOPETHUKO-MHOKECTBEHHOTO amnmapara Ui OINUCAaHUsl PEabHBIX MPOIECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB.

Onpenenenve, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENICTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yucna v BbIYMCICHUSA

Harypanbuble u nensle uucia. llpuMeHeHne NpU3HAKOB AEIUMOCTH LENBIX YHUCEI,
HaubOonbImui obmmii aenutensd (nainee — HOJl) n naumensiee obmiee kpatHoe (aanee — HOK),
OCTaTKOB 10 MOAYJIO, anroputMa EBKinja s pemenus 3a1ad B LENbIX Yuciax.

KowmmnekcHele uwumcna. AnreOpavueckas M TpUrOHOMeTpudeckas (OpMbI 3amucu
KOMIIJIEKCHOTO 4Hcia. Apu(METHYeCKUe olepalun ¢ KOMIUIEKCHBIMU 4nciaMu. M3o00pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO yHcha. [IpuMeHeHHMe KOMIUIEKCHBIX YHCENl Ul pelieHUs (QU3UYECKUX M
T€OMETPUUYECKHX 3a1a4.

YpaBHeHHs U HEPABEHCTBA

Cucrema U COBOKYITHOCTh YpaBHEHHM M HepaBeHCTB. PaBHOCWIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEAICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUYECKHUX YPABHEHUNU C TIOMOIIBI0 TPUTOHOMETPHYECKOM
OKPYXHOCTH. Pelnienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OcHOBHBIE METOIbI PELIECHUS TOKA3aTENbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METOABI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.
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OcHOBHBIE ~ METOJBl  PEIIEHHS CHUCTEM M  COBOKYINHOCTEH  PallMOHAJIBHBIX,
UppalMOHATIBHBIX, IOKA3aTENbHBIX U JJOTapu(PMUUECKUX YPaBHEHUH.

VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

IIpumeHeHnEe ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHMYECKHUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKM3HM, MHTEPHIPETALUs IOJTyYSHHBIX
pE3yJIbTaTOB.

DOYyHKUMH U TPAaPUKHU

I'papux xomnosunuu QyHkuuil. ['eomerpuueckue o6pas3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpudeckue GyHKIUHU, UX CBOMCTBA U rpaUKH.

I'paduueckue MeTOABI peIIeHUs YpaBHEHWH W HEpaBEHCTB. | 'paduueckue MeETOABI
peleHus 3a1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpadukoB (QYHKIMA AT UCCIEAOBAHHUS MPOLECCOB U 3aBUCHMOCTEH,
KOTOPbIE BO3HUKAIOT MPU PEIIEHUH 3a]1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEaIbHOM KU3HHU.

Havajia MaTeMaTH4eCKOI0 aHAJIHM3a

[IpuMeHeHre MNPOU3BOAHONM K MCCIEIOBAHUIO (PYHKUMH Ha MOHOTOHHOCTh U
sKCTpeMyMbl. Haxosxenre HanOobIero 1 HAMMEHBIIETO 3HAYCHUH HeTPEPhIBHON (PYHKIIMHU Ha
OTpE3KE.

[IpuMeHeHre TPOU3BOAHOW JUIsI HAXOXKJIEHUsS HAWIy4dlIero pElIeHUs B IPUKIAJHBIX
3ajjayax, s OHpEIeNeHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (GopMysnod WiIu
rpaduKoMm.

IlepBooOpasHasi, OCHOBHOE CBOWMCTBO IepBooOpa3HbIX. [lepBooOpa3Hble 37€MEHTapHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

WuTerpan. ['eomMerpuueckuil CMbICII MHTErpaja. BeluncieHne onpeneéHHOro nHTerpaia
no ¢popmyne Hetorona-Jleitoauma.

[IpumeHeHue wuHTerpana i HaXOXAEHUS IUIOIAAEH IJIOCKUX (Guryp u o0bEMOB
F€OMETPUYECKHX TEJ.

ITpumeps! perenuit quddepeHnranbHbIX ypaBHeHHH. MaTeMaTHueckoe MoIeIMpOBaHNe
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU PEepeHIINATbHBIX YPABHEHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJEHHbBIN
YPOBEHb) HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B pesynprare oOcCBOGHMS TporpaMMbl y4eOHOrO Kypca «anredpa W Hayana
MaTeMaTHYECKOro aHalu3a» Ha YPOBHE CpeJHero oodiero oopa3oBanus y odydatouierocs 0yayT
c(OpMHPOBaHbBI CIEAYIONIME JHYHOCTHBIE pPE3ylbTaThl, KOTOPBIE OTpakKeHbl B paboueit
IIpOrpaMMe BOCIIMTAHHUs B paszeie «LleneBpie OpueHTUPBI pe3yIbTaTOB BOCIIUTAHU:

1) rpa:kIaHCKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3MLMU OO0YyYaroIlerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUHMCKOrO OOIIECTBA, MPEACTABICHUE O MAaTEMaTHUYECKUX OCHOBAX
(YHKLMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJICHUH, MpPOLENYp TIPa’kAAHCKOTO OOIIecTBa
(BBIOOpBI, OMpPOCHI U JAPYroe), yMEHHUE B3aMMOJEUCTBOBAaTh C COLMAJIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBUM € UX (QYHKIMIMU U Ha3HAUECHUEM;

2) IaTPHOTHYECKOTO BOCTIUTAHUS:

Cc(OPMHPOBAHHOCTb POCCUNCKOM IrpaX1aHCKONW NACHTUYHOCTH, YBRXKEHHUS K MPOLLIOMY U
HACTOSIIIEMY POCCHMCKOM MAaT€MaTUKH, IEHHOCTHOE OTHOIIECHHE K JOCTHKEHMSIM POCCHUHCKHX
MaTEMAaTUKOB M POCCUHCKON MaTeMaTU4YEeCKOW WIKOJIBI, HCIOJIb30BAHUE ITHX IOCTH)KCHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

OCO3HAHHE JIyXOBHBIX ILIEHHOCTEM pPOCCUICKOr0 Hapoja, C(HOpPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHNUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHbIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOMUUBOTrO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ICTETUYECKOE  OTHOIIEHWE K  MHpPY, BKIIOYasd  OICTETHUKY  MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHWH, pacCyXIeHuid, BOCIHPUUMUYUBOCTh K
MaTEMaTUYECKUM acIEKTaM pa3JInYHbIX BUJI0B UCKYCCTBA;

5) ¢pu3HUecKoro BOCIMTAHMSA:

c(OPMHPOBAHHOCTL YMEHMS NPUMEHATh MaTeMaTHM4YecKHe 3HaHUs B HMHTEpecax
310pOBOTO U 0e€30MacHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3[0pPOBBIO
(310poBo€e mMHTaHUe, COATAHCUPOBAHHBIN PEXXUM 3aHATUN M OTIbIXa, PeryispHas (usnueckas
AKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE IPU 3aHSITUSX CIOPTHUBHO-030POBUTEIHHON
JESATEIBHOCTBIO;

6) TPy/Z10BOT0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTH TPYJI0JI00Ms, HHTEPEC K PAa3IUYHbIM cepam
npohecCHOHANBHOM AESITeTbHOCTH, CBSI3aHHBIM C MaTE€MaTHKON M €€ MPUIIOKEHUSMHU, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymied mnpodeccud W Ppealn30BBIBATE COOCTBEHHBIE
’KU3HEHHbIE TIUJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4ecKOMYy OOpa30BaHHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUN BCEH YKU3HU, TOTOBHOCTh K AKTUBHOMY y4YacTHIO B pEIIEHUU
MPAKTUYECKHX 3a7]ady MaTeMaTHYeCKO HalpaBIeHHOCTH;

7) 3K0JI0rHYecKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh JKOJOTMYECKOW KYJIbTYpbl, TNOHUMAaHHE BIUSHUSA COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIbHOW Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHWUN Ul pelleHHs 3a/ad B OOJIACTH OKpYXKarollled cpeibl, MIIaHHPOBaHHUE
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCIEICTBUH /ISl OKPYKatoIlel Cpeibl;

8) HeHHOCTH HAYYHOT0 TIO3HAHUS:

C(OPMHUPOBAHHOCTE MHMPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPasBUTHS HAYKH W OOILIECTBEHHOW MPAKTHKH, TOHUMAHWE MAaTEMAaTUYECKON HayKHu Kak chepsl
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YeJIOBEUECKOU JIEATEbHOCTH, TANOB €€ Pa3BUTUSI M 3HAYUMOCTH IS Pa3BUTHUS LIMBIIM3ALUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTeMaTH4YECKOU KYIbTYpPOU KaK CPEeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh IPOCKTHYIO U MCCIIEIOBATEIbCKYIO JEATEIbHOCTh UHIUBUAYAIHHO U
B IpyIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTEMaTHYEeCKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHSATHUH,
YCTaHABIIMBATh CYIIECTBEHHBI NpHU3HAK KiIacCU(PUKALKMK, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIUMOI0 aHAJIN3A;

BOCIPUHUMATh, (POPMYIHPOBATH U MHPeoOpPa3OBBIBATH CYXKIACHUS: YTBEPAUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U O0IITUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTHUBOpeUHs B (pakTax,
JNAHHBIX, HAONIOJCHUSIX W  YTBEPKACHMSIX, Tpeajarartb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEUHIA;

JIeaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOATENIBHO JI0KAa3aTEIhCTBA MATEMAaTHUYECKUX YTBEPKICHUM (TIPSIMbIE 1
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH TMPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOMpaATh CHOCOO pemieHuss y4eOHOW 3amauM (CpaBHHUBAThH HECKOJIBKO BapHAHTOB
pelieHus, BBIOMpaATh HaubOoNee MOAXOMANIMH C Y4ETOM CaMOCTOSTCIIEHO —BBIJICIICHHBIX
KPUTEPHUEB).

Ba3oBble ucciegoBare/ibCKue AeicCTBUSA:

WCIONBb30BaTh  BOMPOCHI KAk  MCCIENOBATENbCKUM  MHCTPYMEHT  IIO3HAHMS,
dbopMyIupOBaTh BOMPOCH], (UKCUPYIOIIKE MPOTUBOpEUre, MpobdIeMy, YCTaHaBIUBaTh HCKOMOE
U 1aHHO€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITEJIbHO  CIUITAHUPOBAHHBIM  AKCIIEPUMEHT, UCCJIEIOBAaHHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHHS, MPOIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMH;

CaMOCTOSITENNEHO (POPMYIUPOBATH OOOOIICHUS U BBIBOABI MO pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, CCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEeHMI;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)Ke BBIIBUTATh MPEITOJIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISBJIATH Ae(PUIIMTH HHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha BOIPOC U IS
pEIIeHUS 3aa9H;

BBEIOMpaTh HMH(OpPMAIMIO W3 HWCTOYHUKOB PA3MUYHBIX THUIIOB, aHAIU3UPOBATH,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO Pa3IMYHBIX BHJIOB U  (hopm
MPE/ICTABJICHHUS;

CTPYKTYpUpOBaTh  HWHGOPMAIMIO, TPEACTABISITH €€ B pasiuyHbeiXx  (opmax,
WLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HANEKHOCTHh HWH(POPMAIMA 1O CaMOCTOSITENBHO CPOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
O01menue:



BOCIIpUHUMATL U q)OpMy.HHpOBaTB CYXKACHUA B COOTBCTCTBHUU C YCJIOBUSAMHU U LCIISIMU
O0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOAYy PpPCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘IGHHBIfI
pe3yJIbTar;

B XOfle 00CYyX/IeHHs 3aJaBaTh BOIPOCH! MO CYLIECTBY 0OCYXIaeMOI TeMBl, IPOOIEMBI,
perraeMoi 3a1adu, BBICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYXJIEHUS C CYXACHUSMH JPYrUX YYaCTHHKOB JWAJOra, OOHApY)KUBATh Pa3IU4yHe M CXOJICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NpCACTABIATL PE3YJIbTAThl PCHICHUA 3aJaqu, SKCIICPUMCHTA, HCCICIOBAHUA, IMPOCKTA,
CaMOCTOATENIFHO BBIOMpATh (opMmar BBICTYIUICHHS C Yy4ETOM 3a/7a4 TPE3CHTAMH U
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHbIe yHMBepcaJbHbIe y4eOHbIe ieiicTBUS

Camoopranuszaums:

COCTABIIAITh IUIAH, AITOPUTM pEIICHUs 3a7add, BBIOMpATh CIOCO0 PEUICHHS C Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh
BapHaHThI PEUIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUK.

CaMOKOHTPOJIb, YJMOIHOHAJIBLHBIH HHTEJIEKT:

BJIJICTh HaBBIKAMH MTO3HABATEIBHOMN PeQIIEKCHU KaK OCO3HAHUS COBEPILAEMBIX JeHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HUX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOLECcca U pe3yiibTaTa pelleHns MaTeMaTHueCKOM 3a/1auu;

IIPEIBUIIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIPU PELICHMM 3aJadd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yjbTaTa IL€JIW M YCIOBUSAM, OOBICHATH NPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3yibTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMmecTHas 1eATEJIBHOCTD:

MMOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON ¥ MHIUBUAYAIbHON pabOThI MPU
pelieHMH y4eOHBIX 3ajad, NPUHUMATh I1€JIb COBMECTHOH JesATEeTbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAcisiTh BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B I'PyHNOBBIX (hopMax paboThl (00CykIeHUs, OOMEH MHEHUMH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHHWBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiacce oOydaromuiicss MONYYUT CIEAYIOIIHUE MPEIMETHBIC
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpaMMmbl yueOHOro Kypca «Amnredpa u Havajia
MaTEMaTHYCCKOI0 aHAIIN3a;

Yucjaa ¥ BBIYMCTICHHAA:

CBOOO/IHO OMEPUPOBATH MOHATUSMU: PAIIHOHATBHOE YHCII0, OECKOHEUHAs IEpUOANYeCcKast
JIpo0b, MPOIEHTHI, MUPPAIMOHATHHOE YHCIO, MHOXECTBA PAIMOHAIBHBIX M JACHCTBUTEIHHBIX
qKCcell, MOAYJb AEHCTBUTEIBHOTO YHUCIIA;

MPUMEHATh JIPOOM ¥ TPOIEHTHI IS PEIICHUS NPUKIAJHBIX 3a7ad U3 Pa3TUIHBIX
OTpacJiel 3HAaHUM U PEabHOM KU3HU;

MPUMEHATHh MPUOMKEHHBIE BBIYUCIICHUS, TpaBUjIa OKPYTJICHUS, MPUKHUIKY U OIICHKY
pe3ynbTaTa BRIUUCICHUN;
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CBOOOJHO ONEpUpPOBATh TMOHSATHEM: CTENEHb C IIENbIM IIOKa3aTesieM, HCIIOJIb30BaTh
HNOIXOAALIYI0 (OpPMY 3alMCH AECHCTBUTEIbHBIX YUCEN JIJs PEIIeHMs] MPAKTUYECKHX 3ajad U
IIPEJICTaBICHUS JaHHbBIX;

CBOOO/JHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHN;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10Ka3aTelEM;

CBOOOJHO OIEpUPOBaTh MOHATUAMU: JorapudM 4YHUCIA, JECATUYHBIE M HaTypalbHbIE
J0TapuQMmBbl;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMHU: CUHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpPUPOBATH MOHATHIMU: APKCUHYC, APKKOCHHYC U aPKTAHI'€HC YHUCIOBOTO apryMEHTa.

YpaBHeHus 4 HEpaBeHCTBA:

CBOOOJHO  OIepupoBaTh  MOHATHSAMU:  TOXKIECTBO, ypPaBHEHUE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U ypaBHEHUA-CIICJCTBUS, PABHOCUJIbHbIE HEPABEHCTBA;

IPUMEHATh PA3JIMYHBbIE METO/bl PEIICHUS pPALUOHAIBHBIX U JAPOOHO-PALMOHATIbHBIX
YpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJHO OIEPUPOBATh MOHATUAMU: MHOTOYJIEH OT OJHOM NEepPeMEHHOW, MHOTOUWIEH C
HeNbIMA  KOO(PQHUIMEHTaMHU, KOPHU MHOTOYICHA, INPUMEHSATH JeJeHHEe MHOTOWIeHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera i pemenus 3anay;

CBOOOZIHO ONEpUpOBaTh MOHATUSIMHM: CUCTEMa JIMHEMHBIX YypaBHEHUH, MaTpula,
ONpeNieIUTeNIb MaTpUlbl 2 X2 K ero IeOMETPUYECKUH CMBICH, HCIOJIb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 Juis BbIYUCIECHUS €r0 3HAYEHUs, IPUMEHSTh ONPEACIUTENN JUIsl PEeIeHus
CUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh peallbHble CUTyallUd C IOMOLIbIO CHCTEMbI
JUHEHHBIX YpPaBHEHMH, HCCIENOBaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpull U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTar;

HCII0JIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMHU JUIs peoOpa30BaHUs BhIPAXKEHU;

BBINOJIHATE NPEOOpa30BaHUs UUCIOBBIX BBIPQKEHUHM, COJAEpXKAlUX CTENEeHH C
palMOHATILHBIM MTOKA3aTeNEM;

UCMOJb30BaTh CBOMCTBAa JOrapupmoB Ui MpeoOpa3oBaHUS  JOrapUPMHUUECKUX
BBIPAKECHMI;

CBOOOJHO  OINEpUPOBaTh  MOHATHUAMHU:  HMppALMOHANbHBIE,  IIOKa3aTelIbHbIE U
JorapuMHUUecKre ypaBHEHMsI, HAXOJUTh UX PELIEHUS C MOMOIIBI0 PAaBHOCUIIBHBIX MEPEXO0/I0B
VI OCYIIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHSTh OCHOBHBIE TpPUTOHOMETpHuYeckue (opmynsl uisi  IpeoOpa3oBaHUA
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOO/JIHO OIEpPUPOBaTh IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, INPUMEHSTh
HEeo0Xo1uMble (OPMYIIbI JUTSl pEILICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHMUI;

MOJIETMPOBATh pealbHbIE CUTyallUM Ha S3bIKE airedpbl, COCTaBIATh BBIPAKECHMUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4M, HCCIIEN0BaThb IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUH U TPaQUKH:

cBOOOJHO ONepupoBaTh MOHATUSAMM: (YHKIUS, CIOCOOBI 3aaHUs (YHKIUH, B3aUMHO
oOpatHble (QYHKIUHM, KOMIO3UIUSA (YHKIMHA, rpaduk (YHKIMH, BBIIOIHATH 3JIEMEHTapHBIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJHO ONEpUpPOBaTh MOHATHSAMHU: O0JACTb ONpPEIENCHUS M MHOXECTBO 3HAUCHHI
byHKIMY, HyTU QYHKIUHU, TIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPHpPOBATh MOHATUSAMH: UYETHbIE M HEUETHbIE (YHKIMH, TEPUOIHMYECKHE
(GYHKIINU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MaKCHMyMbl W MHHUMYMBI (QYHKIIUH,
HauOoJIbIIIee M HaUMEHblIIee 3HaUeHNEe (PYHKIIUU Ha IPOMEKYTKE;

cBOOO/JIHO ONEpUPOBATH MOHATUSMHU: CTENEHHAas (QYHKIMS C HATypaJbHBIM M II€JIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HaTypajJbHBIM M LIEJbIM IOKa3aTeseM, rpaduk
KOPHS N-OM CTEeNEHH KakK (yHKIUU 0OpaTHOM CTENEHU C HaTypalbHbIM MI0KA3aTeNIEM;
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ONEepUPOBATh TOHATHAMM: JMHEWHAs, KBaJpaTW4yHas U JpoOHO-TUHEWHas (YyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPA(PUKOB;

CBOOOJHO ONEpUPOBATh MOHATUAMU: MOKa3aTeJIbHas U JorapupmMudeckas QyHKIHH, UX
CBOMCTBA U rpadMKH, UCIIOJIL30BaTh UX I'padUKH JUIsl pELLICHHs YPaBHEHUI;

CBOOOJHO ONEpUPOBATh MOHATHAMHU: TPUTOHOMETPHYECKAsT OKPYKHOCTh, OIpEesiCHUE
TPUTOHOMETPUUYECKUX (YHKLUI YHUCIOBOIO apIyMEHTa;

UCTOJIb30BaTh Tpaduku (GYHKIMNA AT MCCIEIOBAHUS MPOLECCOB U 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX HPEIMETOB M peallbHOW KM3HM, BbIpakaThb (OpPMYJIaMu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

Hayana maTeMaTH4ecKoro aHajImn3a:

CBOOOJHO ONEpPHPOBATH MOHATHAMHU: apu(METHUECKass ¥ TeOMETpUYecKas Imporpeccus,
0ecKOHEeUHO yObIBarOLasi FeOMETPUYECKasi POrPeccHs, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

HCIOJIb30BATh MPOrPECCUU VI PELIEHUS PealbHbIX 337a4 MPUKIAJHOIO XapaKTepa;

CBOOOJHO  ONEpUPOBATh TMOHATHSAMH: TIOCIEAOBATENBHOCTh, CIOCOOBI  3aJaHUS
I0CJIE10BATEIbHOCTENH, MOHOTOHHbIE U OIPaHUYEHHBIE 110CII€A0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTHYECKOTO aHaJIN3a KaK aHajn3a OECKOHEYHO MaJIbIX;

CBOOOJHO ONEpUpOBaTh MOHATUAMU: HENpPEpbIBHbIE (DYHKIMH, TOUKHU pa3pbiBa Ipaduka
¢byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOJHO ONEpUpOBaTh IMOHATHEM: (YHKLHS, HENpepbIBHAs Ha OTpe3Ke, MPUMEHSTbH
CBOICTBA HETIPEPBIBHBIX (DYHKIUH ISl pEIICHHS 3a/1a4;

CBOOOJHO ONEpUpOBaTh NOHATHSAMM: IIepBasi W BTOpas MPOU3BOAHbBIE (YHKLUH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUUCIIATh IPOU3BOJHBIE CYMMBbI, IPOU3BEICHMS, YAaCTHOTO M KOMIIO3ULIMU [JBYX
(GyHKINH, 3HATH TIPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHUI;

UCIOJb30BAaTh T'€OMETPUUECKUN M (U3UYECKUH CMBICI IMPOU3BOAHOM ISl peIIeHUs
3aj1a4.

MHokecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHIMHU: MHOXECTBO, OTIEPAIINY HaJl MHO)KECTBAMH,

UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapaT JUIsl OMUCAHUS PealbHbBIX MPOLECCOB
U SIBJICHUH, IPY PEIICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEMETOB;

CBOOOJHO OMNEpUpOBaTh MOHATHSAMU: ONpEAETIeHHe, TeopeMa, ypaBHEHHE-CIIEACTBHUE,
CBOWCTBO MaTeMaTHYECKOro OOBEKTa, JOKa3aTeNbCTBO, PABHOCHIBHBIE YpPaBHEHUS U
HEpPaBEHCTBA.

K konmy oOydyenus B 11 kJacce oOyyaromuiicss MOJYYUT CIEAYIOIIHE NpeAMETHBIE
pe3ynbTaThl IO OTAENIbHBIM TeMaM pabouell mporpammsl ydyeOHOro Kypca «AsnreOpa u Hadasia
MaTEMaTHYECKOTO aHAIIU3a»!

Ymuciia 1 BbIYUCICHUSA:

CBOOOJHO OINEpPUPOBATh MOHATUAMHU: HATypalbHOE W II€JI0€ YHCIO0, MHOXECTBa
HAaTypaJbHBIX U LEJIBIX YHUCEJI, UCIOJb30BaTh NMpU3HAKK aAeauMocTy nenbix yucesn, HOJl n HOK
HaTypaJIbHBIX YHMCENl AJIs PELIEHUS 3a1a4, IPUMEHATh aroput™ EBkinnaa;

cBOOO/IHO OTIEPUPOBATH MOHATHEM OCTATKa [0 MOJYJIIO, 3alIMChIBaTh HaTypaibHbIE YHCIIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CcBOOO/IHO OIEpPUPOBATh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMITJIEKCHBIX
quCell, MPEICTABIATh KOMIIJIEKCHBIE YHCIa B aNreOpanveckoil 1 TPUrOHOMETPUUECKOH (opme,
BBITMOJIHATH apu(METHUECKIE ONepallii ¢ HUIMH U U300paxkaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:

cBOOOZIHO  ONEpUpOBaTh  MOHATHUAMU:  HppalMOHANIbHBIE,  MOKa3aTelbHbIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIbIO PAaBHOCHIIBHBIX I1€PEX0/I0B;

OCYILLECTBIISATh OTOOP KOPHEH NpH pelIeHNH TPUTOHOMETPUYECKOTO YPABHEHUS;
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CBOOOJHO OMEPHPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOxoauMble (POPMYIIbI IJIs1 pELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTIEPUPOBATH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMbI M CUCTEMBbI-CIICJICTBHS, HAXOAUTh PELICHHs] CUCTEMbI U COBOKYITHOCTEH
paloHaTbHBIX, HPPAIMOHATBHBIX, TIOKA3aTEIbHBIX H JIOTApU(DMUYCCKUX ypaBHEHUH U
HEPABEHCTB;

pemiath panuoHaIbHBIC, HWPpPALUOHAIBHBIC, IIOKA3aTelbHbIC, JOTapU(PMHUUECKHE W
TPUTOHOMETPHUYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COepKalllie MOIYJIM U TTapaMeTphl;

MPUMEHSITh TpapuuecKue METOJbI ISl PEUICHHs] YpaBHCHHH M HEPABEHCTB, a TaKKe
3aJa4 ¢ mapaMeTpamu;

MOJICJIUPOBATh pPEAIbHbIE CHUTYyallMM Ha S3bIKE alreOpbl, COCTaBIATH BBIPAXKECHUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI 10 YCJIOBHIO 3a/1ayH, HCCIIENIOBaTh MOCTPOCHHBIE
MOJICJIH C UCIIOJIb30BAHUEM arrapara anreOpbl, MHTEPIPETUPOBATH MTOJIYICHHBIN pE3yNbTaT.

DOYyHKUUH U TPaPuKu:

CTPOUTH TpadUKH KOMITO3UIIMK (DYHKIUN C MOMOIIBIO JIEMEHTAPHOTO MCCIICIOBAHUS U
CBOICTB KOMITO3UIIUU ABYX (YHKIIHIA;

CTPOUTH T'E€OMETPHUYECKHE O00pa3bl YpaBHCHHA W HEPABCHCTB Ha KOOPIMHATHOMN
IJIOCKOCTH;

CBOOOJIHO OIEPUPOBATH MOHATHUAMU: TPa(QUKH TPUTOHOMETPHUSCKUX (PYHKIIHIA;

MPUMEHSITh PYHKUIUU IJI1 MOJICTHPOBAHUS U HCCIEAOBAHUS PEATbHBIX MPOIIECCOB.

Hauvana maTemMaTnuyeckoro aHajaim3a:

UCIIOJIb30BaTh TMPOM3BOAHYIO JJs HCCIeA0BaHUA (GYHKIMM Ha MOHOTOHHOCTH U
SKCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAUMEHbIIIee 3HaYCHHS (PYHKIIMU HEMTPEPHIBHON HA OTPE3KE;

WCIIO0JIb30BaTh MPOU3BOIHYIO JJI HAXOXKACHUS HAWIYUIIETO PEIICHUs B MPUKJIAJIHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJs ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
mpoiiecca, 3a1aHHOr0 (POoPMYIION UITH TpadUuKoMm;

CcBOOOMHO OMepupoBaTh MOHATUSIMU: TepBOOOpa3Has, OMpPENENEHHBI WHTETpal,
HaxOJIUTh TIEPBOOOpPA3HBIE AJIEMEHTAPHBIX (DYHKIUH M BBIUUCIATH HHTETpan mo dopmyne
HrroTona-Jleionuna;

HaxOJUTh IJIOIIA/IN TUIOCKUX PUTYP U 0OBEMBI TEJ C TOMOIILI0 MHTETPAJIa;

MMETh MPEACTABICHHE O MAaTEMaTUYECKOM MOJIETMPOBAaHUU HA MPHUMEPE COCTABICHMS
nudepeHIaIbHBIX YPaBHEHUI;

peliath IpUKIaIHbIe 33]a4i, B TOM YHCJIE COIMAIBHO-DKOHOMUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeJICTBAMU MaTeMaTHUYE€CKOTO aHAJIU3a.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
DJIEeKTPOHHbIE
KouaunuvecTBo  (uu¢posbie)
HanmenoBaHue pa3/ie/ioB U TeM NPOrpaMMbl
4acos o0pa3oBaTe/bHbIE
pecypcsbl
MHoxecTBO €HCTBUTEIIbHBIX YUCEel.
a bubnuoreka HOK
Muorownensl. PamuonanbHbie  ypaBHeHusT u | 24

HepaBeHCTBA. CUCTEMbI TMHEWHBIX YPABHEHUMN.

https://m.edsoo.ru/7f4131ce

Oynkuun u rpadpukn. CreneHHas (QyHKOHS C 12 bubmmoreka [IOK
LEJIBIM TTOKA3aTEIIEM. https://m.edsoo.ru/7f4131ce
Apudmerndeckuii  KOpeHb ~ N-OH  CTEMNEHH. 15 bubnuoreka LHOK
HppaunoHalibHble ypaBHEHUSI. https://m.edsoo.ru/7f4131ce
[TokazaTenbpHas GbyHKIHS. [TokazaTenbHbIC 10 bubnmoreka [HOK
ypaBHEHHUSL. https://m.edsoo.ru/7f4131ce
Jlorapudmuueckas ¢ynkuusa. Jlorapupmudeckue 18 bubnuoreka LHOK
yYpaBHEHHS. https://m.edsoo.ru/7f4131ce
TpuroHoMeTpuyecKkre BEIPAKECHUS U ypaBHEHUs. 22 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f4131ce
ITocnemoBaTenbHOCTH U MIPOTPECCHUU. 10 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f4131ce
HenpepsbiBabie pynkiuu. [TponsBonnas. 20 }l?ftlgsjil;l/?g.eezioo.ru 17§ 4112))[?(:1;
[ToBTOpeHue, 00001IcHHE, CHCTEMATH3ALNA | bubnnoreka [HOK
3HaHUM. https://m.edsoo.ru/7f4131ce
OBILEE KOJIMYECTBO  YACOB 1o 136
[MTPOTPAMME
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11 KJIACC

DJIeKTPOHHbIE
Konnuyects (uudgposbie)
HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl
0 4acoB oOpa3oBaTe/ibHbIE
pecypchl
HccnenoBanue byHKIIU] c NOMOUIBIO | ., bubnmoreka [HOK
IIPOM3BO/THOM. https://m.edsoo.ru/7f4131ce
bubmnoreka [HOK
lepsoobpasias i urrerpar 12 https://m.edsoo.ru/7f4131ce
I'padpuxnu TPUTOHOMETPHUYECKUX (b yHKITHIA. 14 bubnmnoreka LHOK
TpuroHoMeTpuyecKre HEpaBEHCTBA. https://m.edsoo.ru/7f4131ce
Hppanuonaibusle, [I0Ka3aTEIIbHBIC "oy bubnmnoreka [HOK
Jorapu(pMHUECKUE HEPABEHCTBA. https://m.edsoo.ru/7f4131ce
bubnuoreka HOK
Kowmmexerbie wnena. 10 https://m.edsoo.ru/7f4131ce
HatypanbHble u 1ienbie yrcia 10 bubamorexa LIOK
' https://m.edsoo.ru/7f4131ce
CucreMbl  pallMOHANBHBIX,  HPPAIMOHANBHBIX, 12 bubnmnoreka [HOK
NIOKa3aTeNbHBIX H JIOTapU(PMHUECKUX YPaBHEHHIH. https://m.edsoo.ru/7f4131ce
3anauy ¢ napaMeTpamu 16 bubmorexa LIOK
‘ https://m.edsoo.ru/7f4131ce
[ToBTOpeHue, 00001IcHHE, CHCTEMATH3ALMA | o bubmnorexa [HOK
3HaHUM. https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB 1o 136
[MTPOTPAMME
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