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MNOACHUTEJIBHAA 3AIINCKA

VY4eOHblil Kypc «Anredpa U Hayajga MaTEMAaTHYECKOTO aHAIN3ay» SIBJSIETCS OJHUM M3 Hamboee
3HaYMMbIX B IIporpaMMme cpegHero oOmiero oOpa3oBaHMs, IOCKOJIBKY, C OJHOH CTOpPOHBI, OH
o0OecrieunBaeT MHCTPYMEHTAJIbHYIO 0a3y HJsi HM3Y4YEHMs] BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C
Jpyroil CTOPOHBI, (GOPMUPYET JIOTHUECKOE M aOCTPAKTHOE MBIIIJIEHHE O0YyYaroIuxcs Ha YpOBHE,
HEO0OXOUMOM JUIsl OCBOEHUS MH(OPMAaTUKH, OOILIECTBO3HAHMS, HUCTOPHUM, CIOBECHOCTH M JIPYIHX
JTUCLHUIUIMH. B pamkax JaHHOro yueGHOro Kypca o0ydarolyecs OB/IafeBal0T YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTOpasi (GOPMYITHPYET CBOU JIOCTHKEHHS B MAaTeMaTHUECKOH (hopme.

VY4eOHblll Kypc aireOpbl M HayaJl MAaTeMaTHMYECKOrO aHaju3a 3aKiafblBaeT OCHOBY JJIs
YCIICIITHOTO OBJIAJCHHUS 3aKOHAMH (DU3MKH, XMMHHU, OMOJIOTHH, TTOHUMAHUS OCHOBHBIX TECHJICHIIMN
pa3sBUTHS SKOHOMHMKM U OOIIECTBEHHON >KU3HHU, MO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO HCIOJb30BaTh HUX Ul JajbHEHIIero
0o0pa3oBaHUs M B IOBCEJIHEBHOW *U3HU. B TO ke Bpems oBiaJeHHe aOCTPaKTHBIMH M JIOTUYECKU
CTPOTMMM KOHCTPYKLHSMM aireOpbl M MaTeMaTH4YECKOrOo aHajiu3a pa3BUBAET YMEHUE HaXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTHMHHOCTD, JIOKa3bIBATh YTBEPXKACHUS C MOMOIIBIO MHAYKIUH U
paccyxaaTrh JEIyKTHBHO, HCIIOJNB30BaTh O0OOIIEHHME M KOHKPETU3aIlUio, aOCTparupoBaHUE H
aHaJIoruto, GopMUpyeT KpeaTUBHOE U KPUTUUECKOE MBIIUICHUE.

B xome wu3ydyenums yueOHOro Kypca «Anrebpa W Hayala MaTEMaTHYECKOTO aHaIHM3a»
o0yyaroIuyecs: oJy4aroT HOBBIHM OIBIT pelleHHs NPUKIaJHbIX 3ajjau, CAMOCTOSATEIBHOIO OCTPOCHUS
MaTEMaTHYECKUX MOJIEIEN pealbHbIX CUTYallnid, HHTEPIPETALUHU IT0JYyYEHHBIX PEIICHUM, 3HAKOMSITCS
C IIpUMEpaMM MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAYKE U UCKYCCTBE, C BBIIAOIIUMUCS
MaTeMaTHYECKUMHU OTKPBITUSIMHU U UX aBTOPaMH.

VYueOHblli Kypc 007a7aeT 3HAUUTENbHBIM BOCHUTATEIbHBIM IOTEHLUAIOM, KOTOPBII
peamu3yercss Kak yepe3 Y4eOHBI Marepuan, CIOCOOCTBYIOIIMKA (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK M uepe3 CIeHUuPUKy y4eOHOM AEATeNbHOCTH, TpeOyroIleld MpOoKUTEIbHON
KOHIICHTpAllUM BHMMAaHMS, CAMOCTOSATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a IOJY4YEHHBIN
pe3yJbTar.

B ocHoBe Meromgmku oOydeHuss anreOpe W HayajlaM MaTEMaTHYECKOTO aHaInW3a JISKUT
NeSITebHOCTHBIN MPUHLUI 00Y4EHUS.

B crpykType yuebHOro kypca «AinreOpa W Hadala MaTeMaTHYECKOTO aHAIN3a» BBIIACICHBI
CJIEAYIOLINE COJIepkKATEeIbHO-METOIMUECKUe JIMHUM: «Hucna u BeruuciaeHus», «ODyHKIUU U TpapuKu»,
«YpaBHeHUsI M HepaBeHCTBay», «Havaa Maremarnueckoro aHanusa», «MHOXeCTBa U JIOTMKa». Bce
OCHOBHBIE COJIEPKATEIbHO-METOINYECKHUE JIMHUM U3y4YalOTCsl HA MPOTSHKEHUHU JIBYX JIeT 00ydeHHs Ha
YPOBHE CpEeIHEro oOmero o0pa3oBaHUs, €CTECTBEHHO JOMOJHAA JAPYr Jpyra M TIOCTEIIEHHO
HACBHIILAsCh HOBBIMHU Te€MaMM MU pas3zaenamu. JlaHHbI ydueOHbIM Kypc SIBJISE€TCSI MHTETPATUBHBIM,
MIOCKOJIBKY OOBEIUHSET B cebe Colep)KaHHe HECKOJIbKUX MAaTeMaTHYECKHX JMCUUIUINH, TaKUX Kak
areOpa, TPUTOHOMETPUS, MAaTEeMaTHUYECKUI aHalIW3, TEOpHUsl MHOXKECTB, MaTeMaTH4ecKas JOrMKa U
npyrue. Ilo mepe Toro kak oOywarommecsi OBJaJeBAlOT Bc€ Ooyiee MUPOKUM MaTEeMaTHYECKUM
anmaparoM, y HHUX IIOCII€A0BaTeNbHO (OPMHUPYETCS U COBEPLICHCTBYETCS YMEHHE CTPOUTH
MaTE€MaTHYECKYI0 MOJENIb PEAIBHONW CUTYyalluM, IIPUMEHATH 3HAHHWs, IOJyYCHHBICE IPU H3YYCHUU
y4eOHOro Kypca, JUIsl pPeLIeHHs CaMOCTOSATENbHO C(HOPMYIMPOBAHHOM MaTeMaTHYecKO 3ajgauu, a
3aTEM MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxaTenpHo-MeToANYeCKast JTUHUSA «Yucia ¥ BbIYUCIEHUs» 3aBepuiaeT (popMHpOBaHUE
HaBBIKOB HMCIOJB30BAHUS JCHCTBUTEIBHBIX YHMCEN, KOTOpOoe OBUI0O HAayaTo Ha YPOBHE OCHOBHOTO
obmero oOpasoBanus. Ha ypoBHe cpeaHero oOmiero obpa3zoBaHHs 0CO0O€ BHUMaHME YJEISIETCS
(OpMHPOBAHNIO HABHIKOB PpAIMOHAIBHBIX BBIYMCICHHN, BKIIOYAOIIUX B Ce0S HCIOIb30BAHUE
pa3In4HbIX (OPM 3alMCH YUCIIA, YMEHHE JeNIaTh IPUKHUJIKY, BHIIOIHATh IPUOIMKEHHBIE BEIYMCICHMUS,
OLICHMBATh YHCJIOBBIE BBIPAKEHHUS, paboTaTh C MaTeMaTHYECKUMH KOHCTAaHTAMH. 3HAKOMbBIE
0o0yJarolyuMCcsi MHOXECTBAa HAaTypallbHBIX, LEJbIX, palMOHAIBHBIX M JACHCTBUTEIbHBIX YHUCEN
JIOTIOJIHSAFOTCS. MHOKECTBOM KOMILIEKCHBIX 4ucCel. B KaXJIOM M3 3TUX MHOXKECTB PacCMATPUBAOTCS



CBOWCTBEHHBIE €My CIEIM(PUUSCKUE 3a1a4K ¥ ONICPAIlUU: JCJICHUE HAIENI0, ONICPUPOBAHUE OCTATKAMU
HAa MHOXECTBE IICJBIX YHCEN, OCOOBbIE CBOWCTBA pAlMOHAIBHBIX M HWPPAIUOHAIBHBIX YHUCEI,
apu(MeTHUECKUE OIepalny, a TAaKKe H3BJICYCHHWE KOPHS HATYpaJIbHOH CTENIEHW HAa MHOXECTBE
KOMILUIEKCHBIX YHCeNl. biiarogapsi mociieoBaTeIbHOMY PAaCHIMPEHHIO KPyra MCIOJIb3yEeMbIX YHCET U
3HAKOMCTBY C BO3MOXKHOCTSIMH HX HPUMEHEHHS ISl PEIICHHs Pa3IMYHbIX 3a1a4 (hopMupyercs
NpEJCTaBICHUE O CIUHCTBE MAaTEMATHKU KaK HAyKH U € pOJIM B MOCTPOCHHH MOJEICH peaabHOro
MUpa, IMUPOKO UCTIOIB3YIOTCS 0000IIEeHNE U KOHKPETH3AIIHS.

Jlunust «YpaBHEHHS U HEPABCHCTBA» PEANM3YETCs HA MPOTSHKEHUU BCEro OOYYCHHUsS Ha YPOBHE
cpeaHero ooOmero oOpa3oBaHMA, MOCKOJIBKY B KaXIOM paszaeine I[Iporpammbl MpemrycMOTpPEHO
pellicHHe COOTBETCTBYIOLIMX 3aJady. B pe3ynprare OOYyYaroIIMecs OBJIAJACBAIOT Pa3IUYHBIMU
METOJaMH pEUICHUS PAlMOHANBHBIX, HPPALUOHAIBHBIX, ITOKA3aTEIbHBIX, JOTapUPMUUECKUX U
TPUTOHOMETPUYECKHX YPAaBHEHHIA, HEPABEHCTB W CUCTEM, a TaKXKe 3a/1a4, COACPIKAIIMX MapaMETpPH.
[lomyyeHHple yMEHHS IIUPOKO UCIONB3YIOTCS TMPH HUCCIEAOBAaHUM (YHKIMHA C TOMOIIBIO
NPOM3BOJIHOM, TPH PEIICHHH NPUKIANHBIX 3aa4 W 3aJa4 Ha HaxOoXJICHHE HaWOOJBIIUX U
HaMEHBIINX 3HaueHWi QyHKuuu. [lanHas conepkartenbHas JUHHS BKJIIOYAeT B ce0s Takke
(GopMHpOBaHHE YMEHHH BBIMONHATH pacdyéThl 1Mo (opMynam, MpeoOpa3oBaHUs pPAlMOHAIBHBIX,
UPPAMOHATBHBIX U TPUTOHOMETPUIECKUX BBIPAKCHUMN, & TAKXKE BBIPAKCHHUN, COACPIKAIINX CTECHH U
aorapudmbl. braromapsi U3y4eHHUIO anreOpanveckoro Marepuaia IpoOUCXOIUT AajbHEHIee pa3BUTHE
QITOPUTMUYECKOTO M a0CTPAaKTHOTO MBIIUICHUSI 00yJaromuxcst, GOpMUPYIOTCS HABBIKU A€ TyKTHBHBIX
paccykJeHHul, pabOThl C CHUMBOJBHBIMH (OpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB. Anredpa npeziaraet 3G QeKTHBHbIE HHCTPYMEHTBI JJIs
pelICHHUsST TPAKTHYECKUX M ECTECTBCHHO-HAy4YHBIX 3ajad, HArISIHO JIEMOHCTPUPYET CBOU
BO3MOXXHOCTH KaK sI3bIKa HAYKH.

ConepxaTtenpHo-MeToAn4YecKass JHHUSA «DyHKIMU H TpapuKW» TECHO TMepeIuieTaeTcs C
JIPYTUMH JIMHUSIMH y4eOHOTO Kypca, IMOCKOJBKY B KaKOM-TO CMBICIE 33aéT TOCIEI0BATEIbHOCTD
U3ydeHWs ~ marepuana.  V3ydeHue  CTENEHHOH,  IOKa3aTeJIbHOW,  JIOTapU(PMHUECKOW U
TPUTOHOMETPUYECKHX (YHKIMH, UX CBOWCTB M Ipa)MKOB, MCIOIB30BaHHE (YHKIHMNA I PELICHUS
3aja4 U3 JAPYruX y4eOHBIX MPEJAMETOB U PEaTbHOM JKU3HU TECHO CBSA3aHO KaK C MaTEMaTHYECKUM
aHAJM30M, TaK U C pEIIeHHEeM YpaBHEHUH M HepaBeHCTB. [Ipu 3ToM OoibIIOE BHUMaHUE YEISIETCS
(GOpPMHPOBAHUIO YMEHHUsSl BbIpAXaTh (OPMYJIAMU 3aBUCUMOCTH MEXAY pPAa3IUYHBIMU BEIHMYHMHAMU,
UCCIIEIOBATh MOJyYeHHbIE (DYHKIIUH, CTPOUTH MX Trpaduku. Marepuan 3Tol cofepKaTelnbHON JTMHUN
HAIlCJICH Ha pPAa3BUTHE YMEHUI M HABBIKOB, MO3BOJISIOIIMX BBIPAXATh 3aBHCUMOCTH MEKIY
BEJIMYMHAMU B Pa3IMYHON (opMe: aHAIMTUYECKOH, rpadudeckoil u cioBecHO. Ero msydenue
CIOCOOCTBYET pa3BUTHIO AJNTOPUTMHUYECKOTO MBIIUICHUS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AIIH, UCTIOIb30BAHUIO aHAIOTHH.

ConepxartenpHas nuHHA «Havana MaTeMaTHdeckoro aHaim3a» I03BOJIIET CYIIECTBEHHO
pacmMpuTh Kpyr Kak MaTeMaTHIECKUX, TaK M MPUKIATHBIX 33]1a4, TOCTYITHBIX 00yJaromnuMCs, TaK KaK
y HUX TOSBJISICTCS BO3MOXKHOCTh CTPOUTH TPapUKHU CIOXKHBIX (PYHKIUH, ONPENeNATh UX HAaHOOJIbIINE
U HaWMEHbBIINE 3HAYCHUS, BBIYMCIATH IUIOMAAN (UTYp U OOBEMBI TeN, HAXOAWTh CKOPOCTH W
YCKOPEHHUS MporieccoB. JlaHHas comepskaTelibHas JIMHUS OTKPHIBAET HOBBIC BO3MOYKHOCTH TIOCTPOCHUS
MaTeMaTHYECKUX MOJENICH pealbHBIX CHUTYallWid, ITO3BOJIICT HAXOAWTh HAWJIy4Yllee pPEIICHHE B
NPUKIAJHBIX, B TOM WYHCJIEC COIMAIbHO-3KOHOMUYECKHX, 3ajadaX. 3HAKOMCTBO C OCHOBaMHU
MaTEeMaTHYECKOTO aHall3a CIIOCOOCTBYET PAa3BUTHIO aOCTPAKTHOTO, (POPMAIBHO-JIOTUYECKOTO H
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHI paclio3HaBaTh MPOSBICHUS 3aKOHOB MATEMaTUKU B
HayKe, TeXHHKe M MCKyccTBe. OOyuaronmecs y3HAIOT O BBINAIONIMXCS Pe3yibTarax, IMOJyYeHHBIX B
XOJIC Pa3BUTHS MATEMAaTUKU KaK HAyKH, ¥ 00 UX aBTOpax.

CopnepxaTenpHO-MeTOANYeCKast TUHUS «MHOKECTBA M JIOTUKa» BKJIIOYAET B CEOS DIIEMEHTHI
TEOPHUH MHOXXECTB W MAaTEMAaTUYEeCKOH JIOTMKH. TeOpEeTHKO-MHOXKECTBCHHBIC TIPEACTaBICHUS
NPOHHU3BIBAIOT BECh KypPC IIKOJIBHON MaTeMaTHKH M TpeniararoT HanOojee YHHBEpPCAIbHBINA SI3BIK,
OOBCIUHSIONIMKA BCE pa3lieNibl MaTeMaTUKA © e TPWIOKCHHH, OHH CBS3BIBAIOT pa3HbIC
MaTeMaTHYeCKUe JUCHHMIUIMHBI W WX TPWIOKEHUS B eAuHOoe menoe. [losToMy BaXKHO JaaTh



BO3MOXXHOCTh ~ OOydYaromiemycsi TMOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM  SI3bIK  COBPEMEHHOM
MaTEeMaTHKUd M HCIOJb30BaTh €ro JUIS BBIPAKEHHUS CBOMX MbICIEH. J[pyruM BaKHBIM MPU3HAKOM
MaTEeMaTHKH KaK HAyKH CJICIyeT NMPHU3HATh CBOMCTBCHHYIO €l CTPOrOCTh OOOCHOBAHUH U CIICJIOBAHHE
ONpeIeEHHBIM IIPABUIIAM IIOCTPOEHUS JOKA3aTeJIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MaTE€MaTUYECKON
JIOTUKH CIIOCOOCTBYET PA3BUTHIO JIOTUYSCKOTO MBIIUICHHUS OOYYaOIIUXCsI, TIO3BOJISET UM CTPOHTH
CBOM PacCyXICHHs Ha OCHOBE JIOTHUYECKUX MPaBUil, POPMHUPYET HABHIKH KPUTUUECKOT'O MBIIITICHHS.

B yuebnoMm kypce «Anrebpa ¥ Hauvajga MaTeMaTHYECKOTO aHAIN3a» IMPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOT0 MOJEIUPOBAHUS, KOTOPbIE MPU3BAHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB
MOCTPOEHHUS MOJIENCH pEaIbHBIX CUTYyallMil, MCCIEIOBAHMUS ITHUX MOJEIECH C MOMOIIBIO arapara
anreOpbl ¥ MAaTeMaTUYECKOrO aHalu3a, MHTEPIIPETAlUU TMOJYUYCHHBIX pe3ynbTaToB. Takue 3aJaHus
BIUICTCHBI B KOKIBIA U3 Pa3eiioB MPOrPaMMEI, MIOCKOJIBKY BECh MaTepHall ydeOHOro Kypca IIHPOKO
UCIIONB3YETCsl JJI pElIeHUs NPUKIAAHBIX 3a3aad. [lpu perieHun peanbHBIX MPAKTUYECKUX 3aad
oOyuaromuecss  pa3BUBAIOT  HAOJMIOJATENIbHOCTb,  YMEHHE  HAXOJUTb  3aKOHOMEPHOCTH,
abcTparupoBatbCsi, HCIOJIB30BAaTh aHAIOTHUIO, 0000maTh M KOHKPETHU3UPOBATH MPOOIiEeMYy.
JlesTenbHOCTD O (DOPMUPOBAHHUIO HABBIKOB PEIICHUS MPUKJIAIHBIX 33]1a4 OPraHU3yeTCsl B MPOIECcCe
M3YYEHHUS BCEX TeM yueOHOro Kypca «Anredpa u Hauajaa MaTeMaTHYECKOTO aHATH3ay.

Ha n3yuenue yueOHOrO Kypca «Anredpa U Hadajla MaTeMAaTUIECKOTO aHaIM3a» OTBOAUTCS 272
yaca: B 10 kimacce — 136 gacoB (4 yaca B Heneno), B 11 kitacce — 136 yacoB (4 yaca B HEJENi0).



COJAEP/KAHUE OBYYEHUSA
10 KJIACC

Yuciia 1 BbIYHCICHUSA

Pannonanbhpie uncna. OOBIKHOBEHHbBIE W JIECATHUYHBIE JPOOH, IPOLEHTHI,
OeckoHeuHble nepuoauueckue aApobu. I[IpumeHnenue npobel W NPOLIEHTOB JUIS
peuieHus NPUKIAAHBIX 33124 U3 PA3JIMYHBIX OTPACIIEW 3HAHUN U PEAIbHON KU3HH.

HelictButenpHple  uucia. PanuoHalbHBIE M MppalMOHAJbHBIE  YHCIIA.
Apudmerndeckue  omepanu ¢ JICHCTBUTENBHBIMH  4YucCiIaMd.  Moaynb
JeUCTBUTENIBHOIO YMCciIa U ero cBoicTBa. IIpuGinxEHHbIE BBIUMCIIEHUS, MpaBHUJIa
OKPYIJICHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BEIYNACICHUN.

Crenenp ¢ penbiM  nokasaresneM. bunom Heroorona. Hcnonb3oBanue
MOAXOJALIEH (OpPMBI 3alMCH JIEHCTBUTENIBHBIX YUCEN JUISl PELIeHMs] MPaKTHUYECKUX
3a/1a4 U [IPEICTaBICHNS JaHHBIX.

Apudmerniecknuil KOpeHb HaTYpaJIbHON CTENIEHH U €T0 CBOMCTBA.

Crenenp ¢ panuMOHANBHBIM IIOKAa3aTeJieM M €€ CBOMCTBAa, CTENEHb C
JNIEUCTBUTEILHBIM ITOKA3aTEIIEM.

Jlorapupm umcna. CsoiictBa norapudma. J[lecaTuuHble M HaTypaibHbIE
J0rapu(PMBbl.

CuHyC, KOCHHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHHYC ¥ apKTaHI'€HC YHUCIOBOI0 apryMEHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnectBa W TOXIECTBEHHblE IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE YypaBHEHHMs M ypaBHEHHUsA-cieACTBUA. HepaBeHCTBO,
pelIeHne HEPABEHCTBA.

OCHOBHBIE METO/BI pPEIICHUs LIeNbIX U JPOOHO-pallMOHAIBHBIX YpAaBHEHUH U
HEpPaBEHCTB. MHOrowIieHbl OT OJHOM IIepeMeHHOW. J[leneHue MHOrouwieHa Ha
MHoOrouieH ¢ octatkoM. Teopema be3y. MHorousnens! ¢ neiasiMu ko3dduimeHTamu.
Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH, COAECPIKALLMX CTEEHH U KOPHHU.

Wppanmonanshbie ypaBHeHHs. OCHOBHBIE METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUH.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHUS I10Ka3aTeIbHBIX
YpaBHEHUH.

[IpeoOpa3oBanue BBIpAKESHHA, COACPIKAIINX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHEHHUS. OcHoBHbIE METO/IbI peuieHus
Jorapu(PMUUECKUX YpaBHEHUII.
OcHOBHbIE TPUTOHOMETPUYECKHUE bopMyIBI. [Ipeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PelieHne TpUroHoOMETpUIECKUX YPABHEHUN.

Pemenne cucrem IMHEWHBIX YypaBHEHM. Marpuma CHUCTEMBbl JIMHEHWHBIX
ypaBHeHUH. Onpenenurenb MaTpuLbl 2X2, ero reOMETPUUYECKUI CMBICII U CBOMCTBA,
BBIUMCJICHUE €r0 3HAYEHUs, NPHUMEHEHUE OINPEACIUTEN [UIsl PEIICHHUS CHCTEMBI
JMHEUHBIX YypaBHEHHMW. PelleHne NpUKIAIHBIX 3374a4 C IIOMOLIbIO CHCTEMBI
JUHENHBIX ypaBHEHMU. VccnenoBaHue NOCTPOEHHOM MOJAEIN C IIOMOIIBIO MaTpul U
ONIPEACIIUTENCH.

IlocTtpoeHne MaTeMaTHMYECKUX MOJEIEH peaJbHOM CHUTyallUd € IIOMOIIbIO
YpPaBHEHUHW W HEPABEHCTB. I[IpuMeHEHHME ypaBHEHHMI M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1ad U 3a/1a4 U3 Pa3InYHbIX 00J1acTe HayKH U peanbHOM KU3HU.

DOyHKUUH U rpaguKku



@ynkius, cnocoObl 3amanus  (GyHKOUWA. B3aumHO o0O0paTHBIE (QYHKIHH.
Komnosunust  ¢ynkumit. ['padux  GyHkumu. DinemeHTapHbIE NpeoOpazoBaHHS
rpadukoB QyHKIUH.

OOnacte ompeneneHuss U MHOXECTBO 3HadeHMH ¢yHkmmu. Hymm (yHkiumm.
[TpomexyTku 3HaKomocTosHcTBAa. UErHble u HeuéTHbie ¢GyHKIuU. [leprognueckue
¢bynkuuu. [IpomMeXyTKH MOHOTOHHOCTH (YHKIMH. MaKCHMyMbl W MHUHHUMYMBI
¢bynkuuu. Hanbonbliee 1 HauMeHblee 3Ha4eHUs! PYHKLIUU Ha IPOMEKYTKE.

JluneitHas, kBaapaTHYHas W JAPOOHO-TMHEHHAsS (YHKIHUU. DJIEMEHTapHOE
UCCIIeIOBAaHUE U TIOCTPOCHUE UX TPa(UKOB.

Crenennas (pyHKIUS ¢ HAaTypalbHBIM H IIETBIM MOKazateneM. EE cpoiicTBa n
rpaduk. CBoiicTBa U rpauk KOpHs n-O¥ CTENEHU Kak (PyHKIUH 0OpaTHOM CTENEHH C
HAaTypaJIbHBIM II0OKa3aTeJIEM.

ITokazarenbHast u Jsorapudmuyeckas (GYHKLIHU, UX CBOMCTBA M TIpadUKu.
Hcnonp3oBanue rpadukoB GYHKINHN 7S pEIICHUs YpaBHEHHIH.

TpuroHomerpuyeckass OKpPYXKHOCTb, OIpPENEICHUE TPUTOHOMETPUUYECKUX
(yHKIMI 9MCIIOBOTO apryMEHTa.

@DyHKIIMOHAIBHBIE 3aBUCUMOCTHU B peaIbHBIX MpoLeccax U sBieHusx. ['paduku
peabHbIX 3aBUCUMOCTEM.

Havana maTeMaTH4eCKOro aHaJm3a

IlocnenoBaTeabHOCTH, CHOCOOBI 3amaHMsl IOCIeIoBaTrelabHOCTEH. MeTton
MaTEMaTU4YeCKONM MHAYKIMU. MOHOTOHHBIE M OIPaHUYEHHBIE IOCIEN0BATEIBHOCTH.
VicTopuss BO3HUKHOBEHHS MAaTEeMAaTHYECKOTO aHalM3a Kak aHalnm3a OeCKOHEYHO
MaJbIX.

Apudmerndeckas U reoMeTpuueckas mporpeccu. beckoHeuHO yObIBaromias
reomerpuueckas nporpeccusi. CymMma OecKOHEYHO YObIBalOIIEH I'€OMETPUYECKOM
nporpeccuu. JIMHEWHBIM U SKCHOHEHIMAIBHBIA pocT. Uucno e. Popmyna CI0KHBIX
IIPOLEHTOB.  [cronb3oBaHWEe MNPOTPECCHMM Ul PELIEHUS pPeajbHBIX  3aJad
IIPUKIIATHOTO XapakTepa.

HenpepbiBHble (QyHKIMM M UX cBoicTBa. TOYkHM pas3pbiBa. ACHMOTOTHI
rpapukoB ¢yHkuuii. CpoiicTBa (YHKIMH HENPEpHIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUIsl pEIICHHs HepaBeHCTB. lIpuMeHeHue CBOWCTB HENPEPBIBHBIX
(byHKIMN 1715 peIIeHus 3a/1a4.

IlepBass u BTOpas mpousBojaHble QyHKUMH. OnpeneneHue, reOMETPUUECKUN U
(bu3NIeCcKuil CMBICI IPOU3BOTHON. Y paBHEHUE KacaTeNbHOM K rpaduKy QyHKIIUH.

ITpou3BosHbIe eMeHTapHbIX QyHKIUH. [Ipon3BoaHas cyMMbl, IPOU3BEICHMS,
YaCTHOT'O M KOMITO3ULIUU (DYHKIUH.

MHuoxecTBa M JIOTHKA

MHoO)kecTBO, OIEepallM¥ HaJl MHOXECTBAMM M HX CBOMCTBA. JlnarpaMmsl
Olinepa—Benna. lIpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOIO armapara Jjsl OIUCAHUS
peaJIbHbIX MPOLECCOB M SIBICHWM, NpU pelIeHUH 3a7ad U3 APYTux ydeOHBIX
IIPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTUYECKOr0 OOBEKTa, CIIEICTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHHS.

11 KJIACC

Yucaa 1 BLIYUCIEHUS

Harypanbnaple u 1menbie yucna. [IpuMEHEHHE NMPU3HAKOB JEIMMOCTH IIEIBIX
qyucen, HanOobIuii oomwmiA nenutensd (nanee — HOJI) m HaumeHnbiee obiiee KpaTHOe
(nanee — HOK)), octaTkoB mo mopy:ito, anropurma EBkiauaa ais pemieHus 3aznad B
LIEJIBIX YHCIIaX.



KommiekcHbie uncna. Anrebpandeckasi 1 TpUrOHOMETpHUYecKast pOPMBI 3aIHCH
KOMIUIEKCHOTO 4YHclia. Apu(pMETHYECKHe ONepariui C KOMIUICKCHBIMH YHCIaMHU.
N300pakeHne KOMITJIEKCHBIX YMCe Ha KOOpAMHAaTHON mtockocTu. @opmyiia Myaspa.
KopHu n-oii creneHn u3 KOMIUIEKCHOTO 4Mciia. [IppuMeHEeHHe KOMIUIEKCHBIX 4YHCeN
JUIs peleHns: GU3NYECKUX U TeOMETPHUECKUX 3aj1au.

YpaBHeHUs M HEPABEHCTBA

Cucrema ¥ COBOKYIIHOCTh YPAaBHEHUI U HEPABEHCTB. PaBHOCUIIBHBIE CHCTEMBI
U CUCTEMBI-CIICACTBUA. PAaBHOCWIIbHBIE HEPABEHCTBA.

OTtOop  KOpHEW  TPUTOHOMETPUYECKUX  ypPaBHEHMH  C  IIOMOIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Pelienre TpuroHoOMeTpu4eCKUX HEPABEHCTB.

OCHOBHbBIE METO/1bl PELLICHHSI T0KA3aTeIbHbIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METOIbI PELLIEHUS UPPALIIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHHS CHCTEM M COBOKYNHOCTEH palyOHAIbHBIX,
UppaMOHAEHBIX, TOKA3aTEIbHBIX U JIOTApU(YMUIECKUX YPaBHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMHU.

[IpuMeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PELICHUI0 MATEMATHUYECKUX
3ajad U 3a/a4 U3 pasInYHbIX 00JacTell HayKH U peajbHOM KM3HM, MHTEpPIIpETaLHs
ITOJIy4EHHBIX PE3YJITATOB.

DOYyHKUUH U TPaPUKH

I'paduk kommosuiuu QyHkIuid. ['eomeTpuyeckne oOpa3sl ypaBHEHUU U
HEPABEHCTB HAa KOOPJAUHATHOM INIOCKOCTH.

Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U IPaUKH.

I'papuueckue MeToAbl pelleHUs ypaBHEHMH M HepaBeHCTB. Ipaduyeckue
METO/BI PELICHMS 33134 C ITapaMeTpaMHu.

Vcnonb3oBanue rpapukoB GYHKUMH JUIs MCCIEJOBAaHUS IPOLECCOB U
3aBHCUMOCTEH, KOTOpBbIE BO3ZHUKAIOT NpPU pPEIICHHH 337a4 M3 JPYyruxX Yy4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HMU.

Hayana maTreMaTH4ecKoOro aHajm3a

[IpuMeHeHHe NMPOU3BOAHOM K HCCIIEAOBAaHUIO (DYHKIMH Ha MOHOTOHHOCTb U
skcTpeMyMbl. HaxoxieHne HanOoJbIIEr0 U HAMMEHBIIET0 3HAU€HUN HENPEpbIBHOM
(GyHKIMU Ha OTpE3Ke.

[IppuMeHeHHe NPOM3BOMHOM ULl HAXOXKICHUS HAWIIydlero peuieHus B
IPUKIAJHBIX 3ajadax, JUlsl OIpPENENCHHMs CKOPOCTM M YCKOPEHHs Ipolecca,
3a1laHHOTO (POPMYIION M TpaHKOM.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. llepBooOpasHbie
ayieMeHTapHbIX (QyHKIMNA. [IpaBuiia HaxoKAEHUS TEPBOOOPA3HBIX.

WuTerpan. I'eomeTpudeckuil cMbICi MHTErpaja. BeruucieHue onpenesi€éHHOro
uHTerpana o ¢popmyine Hetorona-Jleliouuma.

[IpumeHeHue wuHTErpana Uil HaXOXKIEHUs IUIOIIAZed Iulockux ¢uryp u
00BEMOB reOMETPUIECKHX TEJI.

ITpumepsr pemenuit  auddepeHunanbHBIX  ypaBHEeHUH. MaremaTuueckoe
MO/JICIIMPOBAHHUE PEATHHBIX MTPOIECCOB C MOMOIIBIO AH(PepeHINaTbHBIX YPaBHEHUH.



INDIAHUAPYEMBIE  PE3VJIbTATbI OCBOEHHA  VUYEBHOI'O KYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIA  YPOBEHb) HA YPOBHE CPEJHEIO OBLIEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCcKOro BOCIUTAHUSA:

c(OPMUPOBAHHOCTh T'PAXKTAHCKONW TIO3UIMHM OOYYAOIIErocss Kak aKTHBHOTO H
OTBETCTBEHHOI'O 4Yj€HAa POCCHUUCKOro 00IIecTBa, MPEACTABICHHE O MAaTeMAaTHYCCKUX
OCHOBaX  (DYHKIIMOHUPOBAHMSI  PA3JIUYHBIX  CTPYKTYp, SBIICHUM, MPOIEAYD
Ipa)xJIaHCKOro 001IecTBa (BBIOOPHI, ONPOCHI U IPYTOe), YMEHUE B3aUMO/ICHCTBOBATh C
COLIMAIbHBIMA UHCTUTYTAaMHU B COOTBETCTBUU C UX (PYHKIUAMH U HaA3HAYCHUEM;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCUHCKON TPakMaHCKOW HICHTHYHOCTH, YBAXKCHUS K
MPOLLJIOMY M HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHUKEHHSIM POCCHUICKMX MATEMAaTUKOB U POCCHUHCKOM MAaTEMaTHYE€CKOW IIKOJIBI,
UCIONIb30BaHUE JTHUX JIOCTIDKEHHMH B JIpYrMX HayKaX, TEXHOJIOTUAX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHWE JYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapoja, CPOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMUSI, ATUYECKOTO IIOBEACHHUS, CBA3AHHOIO C IMPAKTUYECKUM
MIPUMEHEHUEM JOCTIKCHUM HAyKU U JIEATEbHOCTHIO YUE€HOT0, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OyIyILIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

3CTETUYECKOE OTHOLIEHHWE K MHpPY, BKIIOUasg OSCTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PEIICHHH, pacCyXJIECHHH, BOCIPHUMYHBOCTh K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCIUTAHUA:

c(OpMUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUYECKHEe 3HAHUS B MHTepecax
3I0pOBOTO W 0€30macHOro o0pas3a KM3HU, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (370pOBOE IHUTAaHHWE, COAJAHCUPOBAHHBIM PEXKHUM 3aHATHH M OTAbIXA,
peryisipHass ¢uU3MYECKas AaKTUBHOCTH), (PH3UYECKOE COBEPIICHCTBOBAHUE IIPH
3aHATHUSIX CLIOPTUBHO-03JI0POBUTEIBLHON JEATEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMSA:

TOTOBHOCTb K TpPYyAy, OCO3HaHHE IEHHOCTU TPYyIOdIOOUs, HUHTEpec K
pa3nuYHBIM cdepaM MPoPeCCHOHATBHON NEATSIIEHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON
U e€ MPUJIOKEHUSIMHU, YMEHUE COBEPILIaTh OCO3HAHHBIN BRIOOp Oyaylieit nmpodeccuu u
peaIN30BBIBAaTh COOCTBCHHBIC J>KM3HCHHBIC IUIAHBI, TOTOBHOCTH M CIOCOOHOCTH K
MaTeMaTH4YeCKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO HA MPOTSIKEHUH BCEU KU3HHU,
FOTOBHOCTh K AaKTUBHOMY VYYacTHIO B  pEHICHUH MPAKTHUYECKUX  3a]a4
MaTeMaTUYeCKON HaINpaBJICHHOCTH;

7) 3KOJIOrM4€eCKOr0 BOCIIMTAHMS:

cOPMUPOBAHHOCTh ~ SKOJOTHMYECKON  KYyJIbTYphl, IOHMMAHUE  BIIMSHHUS
COIIMAIBHO-DPKOHOMHUYECKUX TPOIECCOB HA COCTOSIHUE MPUPOIHON M COIHATBHOU
Cpelibl, OCO3HAHUE II00ATBHOTO XapaKTepa KOJIOTHYECKUX MPOoOJIeM, OpUEHTAlUs Ha
MIPUMEHEHUE MAaTEMaTUYECKUX 3HAHUHM JJIsl PEIICHUs 3a7a4 B 00JIACTH OKPYKAIOIICH



cpelbl, IUIAaHUPOBAHHME IIOCTYNKOB M OIIEHKM HMX BO3MOXXHBIX IOCIEICTBUI Jis
OKpY’KaroIlleH cpelsl;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIECTBEHHOM MPAKTUKH, TOHUMAHHE MaTEMaTUYECKOU
HAyKH Kak cepbl 4eTOBEUECKON AESITeNbHOCTH, ITANOB €€ Pa3BUTHUA U 3HAUUMOCTH
JUISL pa3BUTHSA LIMBUWJINM3ALMN, OBJIAJICHUE SI3IKOM MATEMAaTUKHM M MaTEMaTHYECKOU
KYJbTYpOH KakK CpeJCTBOM MO3HAHUSI MUPA, TOTOBHOCTh OCYLIECTBIIATh MPOEKTHYIO U
HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIE YHHBepcalbHble YueOHbIe el CTBUS

Ba3oBbie Jloru4eckue geicTBus:

BBISBIITH M XapaKTEPHU30BaTh CYLICCTBEHHBIE IPU3HAKA MAaTEMaTHYECKUX
O00BEKTOB, MOHATHH, OTHOILIEHUH MEX1y HMOHATHAMHM, (POPMYIUPOBATH ONPEICTICHHS
MOHATHUM, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIMU, OCHOBAHUS IS
0000111eHUS U CPAaBHEHUS], KPUTEPHH ITPOBOIMMOIO aHAIN3a;

BOCIIPUHUMATB, dbopmynupoBaTh W TpPeoOpa3OBBIBATh  CYKICHHS:
YTBEPAUTENIbHBIE U OTpULIATEIbHbIC, €AMHUYHbIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEYHS B
(dakTax, IaHHBIX, HAOJIIOAECHUSAX M YTBEP)KACHUAX, MpeangaraTb KpPUTEPUU JUIS
BBISIBJICHHSI 3aKOHOMEPHOCTEH U ITPOTUBOPEYUI;

JieJIaTh  BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VHJyKTUBHBIX YMO3AKIOYEHUN, YMO3aKIOUEHNUHN 110 aHAJIOTUH;

IIPOBOAUTH CaMOCTOSITENIBHO [OKAa3aTelbCTBA MAaTEMaTHYECKHX YTBEP)KICHUHN
(mpsiMble U OT MPOTHUBHOIO), BBICTPaUBaTh APIYMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTpIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CY>KJICHHSI U BBIBOJIBI;

BBIOMpaTh crmoco® pemieHUss y4deOHOM 3amgauu  (CpaBHUBATh HECKOJIBKO
BapUaHTOB PELICHUs, BHIOMPATh Hanbosee MOAXOIAMIMN ¢ YUETOM CaMOCTOSATENIBHO
BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarebckue 1eHCTBUSA:

HCIIOJIB30BaTh BONPOCHI KAaK HCCIEAOBATEIBCKUNA HMHCTPYMEHT IIO3HAHMS,
(bopMyIMpOBaTh BONPOCHI, (PUKCUPYIOIINE IPOTUBOPEUHE, IPOOIEMY, YCTaHABIUBATD
HUCKOMO€ U JaHHOE, (OpMHpPOBaTH TUIIOTE3Yy, APryMEHTHPOBATH CBOI IO3UIIMIO,
MHEHHUE;

IIPOBOJIUTH CaMOCTOATENIBHO CIUIAHWPOBAHHBIM JKCIEPUMEHT, HCCIIEIOBAHHE
[0 YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHuecKoro oOBbeKTa, SIBJIEHUS, Ipoliecca,
BBISIBIICHUIO 3aBHCUMOCTEH MEXIy 00bEKTaMU, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSTENIbHO (OpMyJIUpOBaTh OOOOIIEHUS U BBIBOABI IO pe3yJbTaTaM
IIPOBEIEHHOT0 HAOIIOEHMSI, UCCIIE0BaHNUS, OLIEHUBATh JOCTOBEPHOCTD MMOIYYEHHBIX
pe3ysIbTaTOB, BEIBOJOB U 0000IEHUI];

IIPOTHO3UPOBATh BO3MOXKHOE PpAa3BUTHE IIPOLECCA, A TaKKE BBIIBUIATH
IIPENIIOJIOKEHHS O €T0 PA3BUTUU B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanueii:

BBISIBJIATh J€ULUTHI MH(DOpPMAIUK, JaHHBIX, HEOOXOJUMBIX U1 OTBETa Ha
BOIIPOC U JUIsl pELIEHUS 3a/1a4u;



BBIOMpATh WHPOPMAIMIO U3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIM3HPOBATb,
CHCTEeMaTH3HPOBaTh ¥ MHTEPIPETHPOBATh MH(MOPMAIMIO PA3IMYHBIX BUAOB U (HOPM
MIPECTABIICHUS;

CTPYKTYpPHPOBaTh HMH(OPMALUIO, TPEICTABIATh €€ B Pa3NUuHBIX (opmax,
WJLTIOCTPUPOBATH I'PpadUIeCcKu;

OLICHUBATh HaJI&KHOCTD nHpopmanuu o CaMOCTOSATEIILHO
c(OpPMYIHPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIE YHUBEpPcAIbHbIE YUeOHbIE TeiiCTBUSA

Oo0menne:

BOCHpI/IHI/IMaTB n q)OpMy.]II/IpOBaTI) CY)KZ[GHI/IH B COOTBCTCTBUU C YCJ'IOBI/IHMI/I n
LEJISIMU OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO TOUKY 3PCHHUS B YCTHBIX U
IIMCBbMCHHBIX TEKCTax, aaBaTb ITOSACHCHUA 110 XO[[y pemeHI/m 3ajJa4uu,
KOMMEHTHPOBATh MOJYYCHHBIH PE3ysIbTaT;

B XOJe OOCYXJCHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXITaeMON TEMBHI,
POOJIEMBI, PEeIIacMOM 3a/1auM, BbICKA3bIBaTh MJICH, HAIICIICHHBIC HA IMOMCK PELICHUS,
COIIOCTABJIATHE CBOU CY)KZ[GHI/IH C CY)KIIGHI/UIMI/I I[pyrI/IX yqaCTHI/IKOB Jauaiora,
OoOHapyXXWBaTh pa3M4Me U CXOJACTBO TIO3MIUH, B KOPPEKTHOH Qopme
(hopMyIIMPOBATh Pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEJCTABIATh PE3yJIbTAThl PEIICHUS 3a7adyd, SKCICPUMEHTA, UCCIICIOBAHMS,
MIPOEKTa, CAMOCTOATENBHO BBHIOMpATh (OpMAT BBICTYIUICHHS C Y4E€TOM 3a1ad
MPE3CHTAIMH U OCOOCHHOCTEH ayIUTOPHUH.

PeryisiTuBHbIE YHHBepCaJIbHbIE YUeOHbIe AelicTBUS

Camoopranuzanmusi:

COCTaBJIAITh IUIAH, alTOPUTM PEIICHUs 3a/layd, BHIOMpATh COcO0 pelieHus C
YIETOM UMEIOIINXCS PECYPCOB M COOCTBECHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yu€TOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAJILHBII HHTELJIEKT:

BJIa/I€Th HaBBIKAMU TIO3HABATENHHOM pedriekcun Kak OCO3HAHUS COBEPIIAEMBIX
JNCHUCTBUI W MBICIIUTEIBHBIX TIPOIECCOB, WX PE3YJIbTATOB, BIAJETh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoIlecca W pe3ysibTaTa PEIIeHUs MaTeMaTU4YecKOu
3314w,

MpeIBUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MpPU PEIICHUU 33/1ayH,
BHOCHUTH KOPPEKTHBHI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITCIIBCTB, JAHHBIX,
HaWJCHHBIX OIHUOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJIbTATA IIETH U yCIOBHUSIM, OOBSCHATH MPUYMHBI
JOCTUKEHHSI WIM HEIOCTHXKEHUS PEe3yJNbTaTOB AESITENbHOCTH, HAaXOIUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eITeJIbHOCTD:

MOHMMATh M WCIOJh30BaTh MPEHMYIIECTBA KOMAHJHOW M WHIMBHIYyaJIbHON
paboThl IpH pelIeHUN y4eOHBIX 3a7a4, IPUHUMATH L[eJb COBMECTHOU JEATEIbHOCTH,
IUIAHUPOBATh OPTAHM3AIMIO COBMECTHOH pPabOTHI, pachpeneisTb BUIbI padoT,
JIOTOBApUBAaThCSA, OOCYXJaTh Mpolecc U pe3yiabTaT paboThl, 0000IIaTh MHEHHUS
HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (00cyxkaeHus, oOMeH MHEHUH,
«MO3TOBBIC MITYPMBD» U MHBIC), BBIIIOJHATH CBOIO YacTh Pa0OTHl M KOOPAHMHHUPOBATH



CBOM JICWCTBUS C APYTMMHU YICHAMU KOMAaH]Ibl, OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B
OOIIHI MPOIYKT MO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiacce oOy4aromuiicss MOMYyYUT CIEAYIOLIUE
MPEIMETHBIE PE3yNbTaThl MO OTACIBHBIM TeMaM pabdoyeil MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauaua MaTeMaTHYECKOr0 aHAJIN3a»:

Yucina ¥ BbIYMCICHUSA:

CBOOOJHO OIEpUPOBaTh MOHATUAMHU: PALHMOHAIBHOE YHCIO, OECKOHEYHas
nepuoauyueckas  ApoOb, MPOLEHThl, HPPALUOHAIBHOE  YMCIO, MHOXECTBa
palMOHAIbHBIX U JEHCTBUTEIBHBIX YHCET, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

OPUMEHSATh JAPOOM ¥ TPOLEHTHl [UIA pEIIeHHWs TNPUKIATHBIX 3a7ad U3
Pa3IMYHBIX OTpaciIel 3HAHUN U pealbHON KU3HU;

IPUMEHSTh NMPUOIMKEHHBIE BBIYUCIICHUS, IIPABUJIA OKPYTJIEHUS, NPUKUIKY U
OLICHKY pe3yJbTaTa BbIYMCICHUMN;

CBOOO/JIHO OINEpUPOBaTh IOHSATUEM: CTENEHb C LEJIbIM IIOKa3aTeleM,
UCIOJIb30BaTh NOAXOAALIYI0 (OpMy 3amucH JEHCTBUTENBHBIX YUCEN Ul PELCHHS
MIPaKTUYECKUX 3aJ1a4 U MPECTABJICHUS JaHHbIX;

CBOOOJHO OIEpPUPOBATH IMOHATHEM: APUPMETUYECKHIH KOpEHb HaTypalbHOU
CTETICHU;

CBOOO/THO OIIEPUPOBATH MOHATHEM: CTENIEHb C PAllMOHAIBLHBIM I10Ka3aTelIEM;

CBOOOJHO ONEpPUPOBATH MOHATHUAMHU: JIOTApU(PM YHUCNA, JACCATHYHBIC U
HaTypaJbHbIE JIOTapu(MBI;

CBOOO/IHO OINEpUPOBATh MOHITUSIMM: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC
YHCIJIOBOT'O apryMEHTAa;

OIEpUPOBATh MOHATUSIMH: apPKCHUHYC, apKKOCHUHYC W apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHuUs1 U HepaBeHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHSMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
pPaBHOCUJIbHBIE YPABHEHUS U YPAaBHEHUS-CIIECACTBHS, PABHOCUJIbHbIE HEPABEHCTBA;

IPUMEHATh PpaA3IMyYHblEe METOAbl pELIEeHHUs palMOHAIBHBIX M JIPOOHO-
paloOHaIbHBIX YPABHEHUM, IPUMEHSTh METOJl MHTEPBAJIOB /ISl PELIEHMS] HEPAaBEHCTB;

CBOOOJHO ONEpUPOBaTh IOHATUAMU: MHOTOWIEH OT OJHOM IepeMEHHOM,
MHOTOWIEH C IeNbIMU K0d(h(UIIMEeHTaMH, KOPHU MHOTOWICHA, MPUMEHSTH JICIICHUE
MHOIO4J€Ha Ha MHOTOWIEH C OCTarkoM, Teopemy be3sy m Teopemy Buera s
peuieHus 3anay;

CBOOOJTHO ONEpUpPOBATh MOHATUAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH, MaTpHLIa,
ONpeAeNIUTENb MaTpulbl 2 X 2 KU €ro reoMETPUYECKHIl CMBICI, MCIIOIb30BaTh
CBOMCTBa ompenenutenss 2 X 2 Juisi BBIYKACICHHWS €ro 3HAYCHUS, HPUMEHSTH
ONpEACIUTENN ISl PEIIEHUST CHUCTEMbl JIMHEWHBIX YPAaBHEHHM, MOJEIUpPOBAThH
pEeaJIbHbIE CHUTyallUM C IIOMOLIbIO CHCTEMBI JIMHEHHBIX YPaBHEHHH, HCCIIEN0BaTh
IIOCTPOCHHBIE MOJIEIU C TOMOIIBIO MAaTPUIl M ONpPEIEIUTENCH, UHTEPIPETUPOBATD
IIOJIy4YEHHBII pEe3yJIbTaT;

UCIOJIb30BaTh CBOICTBAa JEWCTBUH C KOpHAMM JUIsl 1peoOpa3oBaHUs
BBIPXKECHU;

BBITNIOJHATH NPEOOPa30BaHMsl YUCIOBBIX BBIPAKEHUH, COIEPIKALUX CTEINEHU C
palMOHAIbHBIM IIOKA3aTENEM;



UCIOJIb30BaTh CBOMCTBA JOrapu(pMoB AJisi MpeoOpa3oBaHMs JOrapuPMHUUECKUX
BBIPKECHU;

CBOOOJHO ONEpPUPOBATh MOHITHUSMHU: HpPPAIMOHAIBHBIC, ITOKA3aTEIbHBIE W
jorapu(MUUECKUe YpPaBHEHUS, HaXOAUTh UX PELICHUs C IOMOUIbI0 PaBHOCUIIBHBIX
MEPEeX00B WIIN OCYLIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHATb OCHOBHBIE TPUTOHOMETpUYecKHe (GOopMyJibl A Mpeodpa3zoBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHUI,

CBOOOJHO  ONEpPUPOBATh IOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHSATh  HEOOXOAWMBIE  (OPMYNBI  JUIS  PEUICHHS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUH;

MOJICIIMPOBaTh pealibHble CHTyalldd Ha s3bIKE anreOpbl, COCTaBIATH
BBIDQ)KEHUS, YpPaBHEHMs, HEPaBEHCTBA IO YCIOBHMIO 3aJaud, HCCIENI0BaTh
MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM arrapara anreOpsl.

DOYyHKUMH U TPAPUKU:

CBOOOJHO OMNEpUPOBaTH MOHATUAMHU: (DYHKIHS, CIIOCOOBI 3amaHust (QyHKIUH,
B3aMMHO OOpaTHble QYHKUINU, KOMIO3ULIUA QYHKIUHN, rpaduk QyHKIMH, BHIIOTHSITH
3JIEMEHTapHBIE TPeoOpa3zoBaHus rpaduKoB GyHKITHIA;

CBOOOJHO ONEpUpPOBaTh MOHATHAMM: OOJIACTH OIpPENEIEHUS U MHOKECTBO
3HaYeHUH QYHKIUH, HyTU QYHKIUHU, TPOMEKYTKH 3HAKOMOCTOSHCTBA;

CBOOOJHO OINEpUpOBaTh MOHATUAMHU: 4YETHbIE M HEUETHbIE (DyHKIUM,
nepuoauieckue (YHKIHH, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIUH, MAaKCUMyMbI H
MUHUMYMBbl (YHKIMM, HauOoJiplllee W HauMEHbIIee 3HaueHue (GYHKUUU Ha
MIPOMEKYTKE;

CBOOOJHO ONEpUpPOBaTh MOHATUAMU: CTENEHHAas (YHKIMS C HATypaJlbHbIM U
[EeNbIM TOKa3aTejaeM, TpapuK CTENEeHHOW (QYHKIMU C HATYpajJbHBIM H IEIbIM
nokaszaresjaeM, TrpagukK KOpHS n-o cTemeHH Kak (YHKIMM OOpaTHOH CTEHNEeHH C
HATypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh MOHATUAMU: JIMHEHHas, KBaJpaTU4yHass W JApPOOHO-JIIMHEHHas
(yHKINH, BRIIOIHSTH JIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOCHHUE UX TPaHKOB;

CBOOOJHO ONEpUpOBaTh MOHATHAMM: IIOKa3aTeslbHas U JiorapupmMuyeckas
(GbyHKIMM, WX CBOWCTBA W TpauKH, HUCIONB30BAaTh WX TpPaQUKH IS PEIICHHS
yYpaBHEHUH;

CBOOOJHO OINEpUPOBaTH MOHATUSMHU: TPUTOHOMETPHUYECKAs OKPYKHOCTD,
OIpeJieJIeHue TPUTOHOMETPUUECKUX (DYHKIIMN YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpaduku (QyHKUMH AJI1  UCCIEJOBaHMS IPOLECCOB U
3aBUCUMOCTEH MpHU pELIeHUH 3a7ad M3 JIPYrux ydyeOHbIX HPEIMETOB U peanbHOM
KU3HH, BBRIPAXKATh (POpMyJIaMH 3aBUCHMOCTH MEXIY BEINIHHAMHU;

Hayana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: apu(MeTHdecKkas W TeoMeTpUYecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAs I'€OMETPUUECKasi MPOrpeccHsi, JUHEHHBIH U
HKCHOHEHIMAIBHBIN POCT, (OPMYyIa CIIOKHBIX MPOIEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

WCTOJB30BATh MPOTPECCHU JUISI PEHICHHS peAbHBIX 3a1ad MPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPHUPOBATH MOHSATHIMH: MOCIEIOBATEIBHOCTD, CIIOCOOBI 3aaHUs
[I0CJIeI0BATENbHOCTEH, MOHOTOHHBIE U  OTPaHUYEHHBbIE I10CJIEOBATEILHOCTH,
MMOHUMATh OCHOBBI 3aPO’KACHUS MaTEMaTHYECKOTO aHaIM3a KaK aHali3a OECKOHEYHO
MaJIbIX;



CcBOOO/IHO OTEpPUPOBATH MOHSATUSIMU: HENMpPEphIBHbIC (DYHKIMH, TOUYKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKIIHNH;

CBOOOJTHO OMEpPUPOBATH TMOHATHEM: (YHKIMS, HENpephIBHAsT Ha OTpPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH ISl peLICHU 3a1a4;

CBOOOJIHO OTIEPUPOBATH MIOHATUSMU: TIEPBasi K BTOPAsi MPOU3BOIHBIC (YHKITUH,
KacarenbHas K rpaguKy QyHKIINH;

BBIYUCIISITH TTPOU3BOAHBIE CYMMBI, MPOU3BEICHUS, YaCTHOTO M KOMITO3UIIMH
IByX (YHKIUH, 3HATH POU3BOJIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;

WCIIOJIb30BaTh TEOMETPUYECKUN W (PU3WYECKUM CMBICI TMPOU3BOIHON IS
pelieHus 3a1ad.

MHoxkecTBa M JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpalliy HaJl MHOKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Il ONMHCAHUS peabHbIX
MIPOLIECCOB U ABJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB;

CBOOOJTHO OIEpUPOBATh TMOHATHSAMHU: OMpEIEICHUE, TEopeMa, YpaBHEHHE-
CIIEJICTBUE, CBOWCTBO MaTeMAaTHYECKOTO OOBEKTa, J0Ka3aTeNbCTBO, PAaBHOCHIIbLHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOy4aromuiicss MOMYyYUT CIEAYIOLIUE
MPEeIMETHBIC PE3yabTaThl IO OTICIBHBIM TeMaM pabodeil MporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayalla MaTEMaTHUYECKOTO aHaIIU3a»:

Yncia v BbIYUCIEHUSA:

CcBOOO/IHO ONEPHUPOBATh MOHATUSMU: HATYPaJIbHOE U IIEJI0€ YUCIIO, MHOXKECTBA
HaTypaJbHBIX U LEJBIX YMCEJ, MCIOJIb30BaTh MPU3HAKU JCTMMOCTH LEIBIX YHCe,
HOJ u HOK HarypanbHbIX uuceNn IS peUIeHHs 3ajad, MPUMEHSTh alrOpUTM
EBximna;

cBOOO/JIHO OMEepUpOBaTh IMOHSATHEM OCTAaTKa IO MOJYJI0, 3alUChIBATh
HaTypaJbHbIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CHCTEMAaX CUHCIICHHUS;

CBOOOJIHO OIEpPUPOBaTh TMOHATUSAMHU: KOMIUIEKCHOE YHCIO U MHOECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUIEKCHBIE YHCJIa B ainreOpandeckod u
TPUTOHOMETPHUECKON (hopMe, BBIMONHATH apuPMETHUYECKHE OIepalud ¢ HUMH U
M300paxaTh Ha KOOPUHATHOMN TIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJTHO ONEPUPOBATH MOHSATHUSMU: HUPPALMOHAIBHBIC, IOKA3aTEJbHBIE WU
norapuMUUECKre HEPABEHCTBA, HAXOAUTh WX PEIICHHUS C MOMOIIBIO PAaBHOCHIBHBIX
[IEPEXO0/I0B;

OCYIIECTBIISATH OTOOP KOPHEH IMpU PELICHUH TPUTOHOMETPUUYECKOTO YPaBHEHNUS,

CBOOOJTHO  OIEPUPOBATh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHITh  HeoOXxonumble  (GOpMysbl Uil pEIIeHHUs  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABCHCTB;

cBOOO/IHO OMEpUPOBATh MOHITHSIMH: CHCTEMa U COBOKYITHOCTh YPaBHEHHH H
HEPABEHCTB, PABHOCHJIbHBIE CHUCTEMBbI M CHCTEMBI-CJICACTBHS, HAXOJUTh PEIICHHS
CUCTEMBbl U COBOKYIMHOCTEH pallMOHAIbHBIX, HPPAMOHATIBHBIX, MOKAa3aTeNbHbIX H
norapu(MUUECKUX YpaBHEHUN U HEPABEHCTB;

peliaTh pauoHaIbHbIe, HPpAMOHANbHbIE, TOKA3aTeNbHbIE, JorapudmMuieckme
U TPUTOHOMETPUYECKHE YpPaBHEHUS M HEPABEHCTBA, COJACpXKAIIUE MOIYIU U
napameTphl;

MPUMECHSITHh TpadUuecKue METOIBI IS PEIICHUS YpaBHEHUH M HEPAaBEHCTB, a
TaKKe 3a7a4 ¢ IapaMeTpaMu;



MOJICJIMPOBaTh pealibHble CHUTyalldd Ha s3bIKe aiureOpbl, COCTaBIAThH
BBIDQXCHUS, YPABHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl II0 YCJIOBHMIO 3a/ayM,
UCCIIEI0BaTh IOCTPOEHHBIE MOJEIM C HCIOJNb30BAaHUEM armapara ajareopsl,
UHTEPIPETUPOBATH MOJTYYECHHBIN PE3yibTar.

DOyHKUUH U rpaGuKH:

CTpOUTh TpaUKM KOMHO3MLIMU (YHKUMH C TOMOIIBIO 3JIEMEHTapHOIo
WCCIICIOBAHUS U CBOWCTB KOMITO3UIMH JABYX (DYHKIIHIA,

CTPOUTBH F€OMETPUYECKHE 00pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPJUHATHON
IIJIOCKOCTH;

CBOOO/THO OIIEPUPOBATH MOHATUIMHU: TPaQUKU TPUTOHOMETPUUECKUX (QYHKIIMMT;

OpUMEHATh (YHKIOUHM JUIE  MOJCITUPOBAaHHMS W MCCICIOBAHHUA PEaTbHBIX
IIPOLIECCOB.

Hayana maTremMaTH4ecKoro aHajmsa:

UCIOJIb30BaTh IPOU3BOIHYIO AJISl UCCIIEAOBAaHUS (DYHKIIMM Ha MOHOTOHHOCTb U
KCTPEMYMBI;

HaXOJUTh HaumOoJbllee U HaUMEHbIlee 3HaueHHs (PYHKIMM HENpepbIBHOM Ha
OTpE3KE;

UCIOJIb30BaTh IIPOM3BOJHYIO Ul HAaXOXKIEHUS HAWIydllero peulieHus B
IIPUKIIAJHBIX, B TOM YHUCJIE COLMAIbHO-DKOHOMHUYECKMX, 3aJaqax, Uil ONpPEICIICHUS
CKOpPOCTH U YCKOPEHHUs poliecca, 3aJaHHOro popMyJioi uian rpadukom;

CBOOOJTHO OTIEPUPOBATH MOHITHUAMU: TIEPBOOOPA3HAsL, ONPEACIEHHBIN HHTETPA,
HaXOJUTh IEpBOOOpA3HbIE 3IEMEHTAPHBIX (PYHKUUH M BBIYMCIATH HHTErpall Io
dbopmynie Hetorona-Jleiibnuma;

HaXOJUTh IJIOUIA]IU INIOCKUX GUTyp 1 00BEMBI TEJ ¢ IOMOILBIO UHTErpaa;

MMETh IPEACTABICHUE O MAaTEMaTHUYeCKOM MOJCIMPOBAHUHA Ha IIPUMEpE
cocTaBiieHUs TU(epeHINaTbHbIX YPaBHEHUIA;

pemiaTh NPUKIAJHBIE 3aJa4d, B TOM YHCIE COLMAIBHO-D)KOHOMHUYECKOTO H
(bu3nYecKoro xapakrepa, CpeACTBAMU MaTeMaTUYECKOI0 aHAIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBO yacoB
Ne HaumeHoBaHme pa3iesioB M TEM NMPOTrPAMMBbI KoHTpoabHbIe
n/m Bcero
padoTbI
1 MHOXeCTBO IeHCTBUTENBbHBIX uncesl. MHOrouieHsl. PanmonanbHuble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JIMHEWHBIX YPaBHEHUM

2 Oynknwn 1 rpadukn. CrenenHas QYHKIUS C ETbIM MTOKa3aTeIeM 12
3 ApudmeTnaeckuii KOPeHb N-0i cTerneHu. MippanmoHaabHble ypaBHEHUS 15
4 ITokazatenbHas dyukuus. [lokazarenbHble ypaBHEHUS 10
5 Jlorapudmuueckas pynkuus. Jlorapupmudeckue ypaBHEHUs 18 1
6 Tpuronomerpruyeckrie BoIpaKEHUs U YPaBHEHUS 22
7 [TocnenoBaTeIbHOCTH U TPOTPECCHUH 10
8 HenpepsiBable yHKun. [IponsBoanas 20 1
9 IToBTOpeHME, 00001IEHNE, CHCTEMAaTU3allNs 3HAHUN 5

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3




11 KUIIACC

KoauuecTBo 4acoB

Jrj;_)n HaumeHoBaHue pa3fesioB M TeM IPOrPaMMBbI KoHTpoJibHbIE

Bcero

padoThbI

1 UccnenoBanue GyHKIMIA ¢ TOMOIIBIO TPOU3BOIHOM 22 1
2 [TepBooOpa3Hasi ¥ HHTETpal 12
3 ['paduku Tpuronomerpuueckux GyHkuil. TpUroHoMeTpruecKue HEPaBEHCTBA 14

4 WppannoHnaiibHble, TOKa3aTelbHbIE U JIOTApU(PMUUYECKIE HEPABEHCTBA 24 1
5 KommiekcHbie uncna 10
6 HarypasibHble U 11e51b1€ Yncia 10
7 CucTeMbl pallMOHAIBHBIX, HPPAIIMOHAIBHBIX [TOKA3aTEIbHBIX U JIOTapU()MUIECKUX YpaBHEHHI 12
8 3amauu ¢ mapameTpamu 16

9 [ToBTOpeHue, 06001ICHNE, CHCTEMAaTU3allNsl 3HAHUN 16 1

OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 136 3




INOYPOYHOE IINTAHUPOBAHUE

10 KNTIACC
No Yac JJIeKTPOHHBbIE HH(PPOBBIE
/o Tema ypoka bI o0pa3oBaTejibHbIE PeCypPChI
1 MHoxecTBO, oneparuu Haj 1
MHO>ECTBAMHU U UX CBOMCTBA
2 Juarpammel Diiniepa-Benna 1
IIpuMeHeHne TeopeTUKo-
3 MHO>KE€CTBEHHOT0 arnapara Jyist 1
penieHus 3a1a4y
4 PanmonanbsHeie uncna.
OOBIKHOBEHHBIC U JICCATUYHBIC )
5 IpOoOH, IPOIIEHTHI, 0ECKOHECYHBIC
MIEPUOIUYECKHE JIpoOu
6 [Tpumenenue apobeii U MPOIEHTOB )
7 JUISl pelIeHUs] TPUKIIAIHBIX 33]1a4
JleficTBUTENIbHBIEC YHUCIIA.
8 PaunonaneHbie 1 HppanMoOHaIbHbIE 1
qucia
9 ApudmeTnueckue oneparuu c 1
JEUCTBUTEIBbHBIMU YHCIIAMU
10 Mopaynp A€MCTBUTENBHOTO YHACIIA U 1
€ro CBOMCTBA ]
R https://www.resh.edu.ru/subject/51/10/
[TpubnmxkEHHbBIE BHIYUCICHUS,
11 MpaBUJjia OKPYIJICHUS, IPUKUIKA U 1
OIIEHKA PE3YyJIbTaTa BbIYMCICHHI
12 OCHOBHBIE METO/IbI pELIEHUS LEIbIX
13 U 1poOHO-pallMOHATIBHBIX YpaBHEHUI 3
14 Y HEPaBEHCTB
MHOro4ieHsl OT OAHON EPEMEHHOM.
15 Jlenenrie MHOTO4JIEHA HA MHOTOWIEH 1
¢ ocratkoM. Teopema besy
16 MHoOrouseHsl ¢ UelIbIMUA 1
koddurmentamu. Teopema Buera
17 Penrenne cHCTEM JIMHEHHBIX )
18 YPaBHEHUU
Martpuiia CUCTEMBI IMHEUHBIX
19 ypaBHeHU. OnpeaenuTenb MaTPHUILhI 1
2%2, ero reoMeTpUUeCKUil CMBICIT U
CBOMCTBA; BHIYMCIICHUE €T0 3HAYCHUS
Onpenenurtenb MaTPUILLI 2X2, €r0o
20 reOMETPUYECKUI CMBICI U CBOMCTBA; 1

BBIYMCIICHHUC €TI0 3HAYCHUA



https://www.resh.edu.ru/subject/51/10/

HpI/IMeHeHI/Ie OIMPCACIIMTECIIA JIA

21 pEeLIeHUs CUCTEMBI JINHEWHBIX
ypaBHEHUH

22 Pemenue npukiiaaHbIx 3a1a4 ¢

3 TTOMOIIIBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH
IIpoBepounas padora:

24 "PanuoHaJibHbIe YPABHEHUS U
HepaBeHCTBA. CHCcTeMbI JIMHEHHBIX
ypaBHeHuii"

OyHKIIMA, CIOCOOBI 3aaHus

25 ¢bynkuu. BzaumHo obpaTHbie
¢bynkuuu. Komnosunms ¢hyHKumii

26 I'padux GyHKIIMN. DIEeMEHTapHBIC
npeoOpa3oBanus rpadukoB QyHKIKN
Ob6nacTh onpenenaeHus: © MHOXKECTBO

27 3HaueHui pynkuuu. Hynu pyHkimm.
[TpoMexyTKH 3HaK OCTOSTHCTBA
YérHble U HEUETHBIE (PYHKIIMU.

28 [lepuoanueckue GyHKINH.
[TpoMexyTKH MOHOTOHHOCTHU
GyHKITIH
MakcumMyMbl ¥ MUHUMYMBI (DYHKIIHH.

29 Haubonbiiee u HanMeHblIIee
3HaYCHUE PYHKIIMH HA IPOMEKYTKE

30 Jlunelinas, kBagpaTuuHas u JpoOHO-
TuHelHas QyHKuuu

31 DJIeMEHTapHOE UCCIEOBAaHUE U

0 [IOCTPOEHUE T'PaUKOB ITUX
byHKIMI

33 CTeneHs ¢ HENbIM ITOKa3aTeNIeEM.

34 bunom HeroTona
CrenenHast GyHKIIHS C HATypaIbHBIM

35 1 1eNbIM IToKaszaTeneM. E€ coiicTBa
1 rpaduk
IIpoBepounas padora:

36 "Crenennas pynknus. Eé
cBoiicTBa u rpadguk"

37 Apudmernueckuii KOpeHb

18 HaTypaJIbHOM CTEIIEHU U €r0
CBOMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX

40 BBIPAXKEHUM, COJIEPKALIUX CTECIICHU U

41 KOpHU

42 WppannoHajibHbI€ YpaBHEHHUSI.




43

OcHoBHBIE MCTOJbI pCUICHUA

44 UPPAIMOHATILHBIX YPABHCHHH

45

46 PaBHOCUIIBHBIE TTIEPEXOIbl B PELICHUN

47 UPPAIMOHATILHBIX YPABHCHHH

48

49 CpoiicTBa ¥ rpad)MK KOPHS N-0i
CTCTICHH KaK QYHKIIMH 0OpaTHOM

50 CTETEeHU C HAaTYpaJbHBIM
I0Ka3aTeieM
IIposepounasi padora: "CBoiicTBa

51 U rpaguK KOPHS N-0il CTeNeHu.
HppanuonajbHble ypaBHeHus"

52

53 Cremnenn ¢ panmoHaIbHBIM
[0Ka3areyieM U €€ CBOMCTBA

54

55 [TokazatenbpHas pyHKIMS, €€
CBOICTBa U TpadukK

56 Hcnons3oBanue rpaduka GyHKIUN

57 JUISl peIEHUs] ypaBHEHUIN

58 [TokazarenbHble ypaBHEHHS.

59 OCHOBHBIE METO/IbI PEIICHUS

60 MOKa3aTeJIbHBIX YPAaBHEHUI

61 KonTpoabnas pabora 3a 1
NnoJIyrojamue

62 .

63 Jlorapudm uucna. CoiictBa
nmorapupma

64

65 JlecsiTHUHBIC U HATYPAIBLHBIC

66 Jorapudmpl

67 .

68 [TpeoOpa3oBanue BBIpAKEHHIH,
CoJIep>KaIIMX Jorapudmbl

69

70 Jlorapudmuueckas pyHkuus, eé

71 CBOICcTBa U TpadukK

72 Hcnonw3oBanue rpaduka QyHKIHM

73 JUIS pelleHusl ypaBHEHU N

74 Jlorapudmuueckue ypaBHEHUS.

75 OCHOBHBIE METO/BI PELICHUS

76 Jorapu(MUUECKUX YpaBHEHUN

77 PaBHOCHIIbHBIE TIEPEXOJIBI B PEIICHUH

78 Jorapu(MUUECKUX YpaBHEHUIN




IIpoBepounas pa6ora:

79 "Jlorapupmuueckasi pyHkums.
Jlorapudpmmnyeckue ypapuenus'

80 CuHyC, KOCHHYC, TAHT€HC U

81 KOTaHT'€HC YHCIIOBOTO apryMEHTa

82 ApPKCHHYC, aDKKOCHHYC M apKTaHTEHC

{3 YHUCJIOBOT'O apryMEHTa

84 Tpuronomerpudeckasi OKpy>KHOCTb,
oTpeieNieHue TPUTOHOMETPHICCKHX

85 (GyHKIIUMI YHMCIOBOTO apryMeHTa

86

87 OCHOBHBIE TPUTOHOMETPUICCKHEC

88 (hopMyITBI

89

90

91 I[IpeoGpa3oBanue

92 TPUTOHOMETPUYCCKHUX BBIPAKCHHIA

93

94

95

96

97 Pemenue TPHTOHOMETPHCCKHX

o3 YpaBHCHHIA

99

100
IIpoBepounas padora:

101 "TpuronoMeTpuyecKue
BbIpaKeHUsI U
TPUTOHOMETPUYECKHEe YpaBHeHus1"
IlocnegoBaTeILHOCTH, CIIOCOOBI

102 3aaHUA II0CJIEN0BATEILHOCTEH.
MeTo1 MaTeMaTHYECKON HHTYKITUU
MOHOTOHHBIE B OTPaHUYCHHEIC

103 nocneaoBarenbHoCcTH. cTopus
aHajan3a OECKOHEUHO MaJIbIX

104 Apudmernueckas mporpeccusi

105 ['eomeTpuyeckas mporpeccust

106 beckoneuno yObIBaromias
Tr€OMETPUYECKAasl MPOrPeCCUs

107 Cymma 6eCKOHe:IHO yObIBaroLIei
T€OMETPUUYECKON MTPOTPECCUH

108 JIMHEWHBIN 1 SKCITOHEHITNATbHBII

poct. Hucio e. Dopmyina CI0KHBIX




MPOLIEHTOB

JInHelHbBIN 1 SKCIOHEHIINAIbLHBIN

109 poct. Yucio e. Dopmyia CI0KHBIX
MIPOLICHTOB
Hcnonb30BaHue Iporpeccuu s

110 peuIeHus peaIbHbIX 3a1a4
MIPHUKJIAIHOTO XapaKTepa
IIpoBepounas padora:

111 "IMocaexoBaTeJLHOCTH U
nporpeccun"

112 HenpepriBable GYHKIINHN U UX
CBONCTBA

13 Touka pa3pbiBa. ACUMIITOTHI
rpadukoB GyHKUIUN

114 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX

115 Ha OTpe3Ke

116

117 MeTo MHTEPBAIOB ISl pEIICHUS
HEPaBEHCTB

118

119 [IpuMeHeHEe CBOMCTB HEMTPEPBIBHAIX

120 (byHKUIMN 1715 pelIeHus 3a1a4

11 [lepBas u BTOpasi IPOU3BOIHBIE
byHKITMHN

122 Omnpenenenue, reoOMETpUYECKUI
CMBICJI IPOU3BOIHOM

123 Omnpenenenue, GU3NYECKUN CMBICI
MIPOU3BOAHOMN

124 VpaBHEHHE KacaTeabHON K rpaduKy

125 GyHKIIIN

126 [Ipon3BogHBIE 2TIEMEHTAPHBIX

127 GyHKIMI

128 [IpousBogHas CYMMBI,

129 MPOU3BEJICHUS, YACTHOTO U

130 KOMITO3UITUU QYyHKIIUMA
IIpoBepounas padora:

13 1 ” ”

IIpousBoaHas

[ToBTOpeHME, 0000IIECHNE,

132 cUucTeMaTu3alus 3HaHUI:
"YpaBHenus"

133 [ToBTOpeHME, 0000IIECHNE,
cucTeMaTtu3anus 3Hanuit: "Oynkuun"

134

135

HTorosasi KoHTpoJLHAsI padoTa




[ToBTOpenue, 0600mEeHNE,
cucTeMaTu3anus 3HaHu|

136

OBILIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 136




11 KUIIACC

No Koauuec
Tema ypoka
n/n TBO S0P
4acoB
1
2
3 [TpumeHeHre MPOU3BOTHON K UCCIIEIOBAaHUIO (YHKIIUI HA 6
4 MOHOTOHHOCTb U 3KCTPEMYMBbI
5
6
7
8
9 Haxoxaenne HaubobIIero 1 HAMMEHbBIIIETO 3HAYCHUS 6
10 HENpepbrIBHON (QYHKIIUU Ha OTPE3Ke
11
12
13 [IpumMeHeHre POU3BOIHOM ISl HAXOXKICHUS )
14 HaWJIy4ylIero pelieHus B IPUKIaAHbIX 3a1a4ax
15 [IpuMeHeHne MpON3BOIHOM IS OIPEEICHUS CKOPOCTH U
16 YCKOpEHUs Ipoliecca, 3alaHHoro GopMyson uin 2
rpagukoM
pag https:/www.
17 resh.edu.ru/s
18 Kommosunust GpyHKimit 3 ubject/51/11/
19
20 ['eomeTpuyeckue o0pas3bl ypaBHEHU Ha KOOPAUHATHOU )
21 MJIOCKOCTH
2 IIpoBepounasi padora: "UccaenoBanmne GpyHkiuii ¢ 1
MOMOIIbI0 MPOU3BOAHOM"
23 [TepBooOpa3Has, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 ITepBooOpasubie deMeHTapHbIX GyHKIuid. [TpaBuia )
25 HAXO0XJICHUS TIEPBOOOPA3HBIX
26 Nurterpan. ['eoMeTprdecKuil CMbICT HHTErpaia 1
27 Brruncnenue onpenenéHHoOro nHTerpaa mno gpopmyse
Herotona-Jleiioamnma 2
28
29 [Ipumenenne uHTETrpaa Iyl HaXOXKACHUS TUIOMIAACH 1
IJIOCKUX Uryp
30 [TpumeneHue uHTErpana A HaX0XAeHus 00BEMOB 1
FEOMETPUUECKUX TEJ
31 . .
0 [Ipumeps! pemennii qudppepeHnaIbHbIX ypaBHEHUM 2
33 Marematrueckoe MOJEIMPOBAHUE PEATHHBIX MTPOILIECCOB C 1
noMOIIbI0 AU depeHIInanbHbIX YpaBHEHUN
34 IIpoBepounas padora: "IlepBooOpa3Has u uHTerpaa’
35 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadHKH 5



https://www.resh.edu.ru/subject/51/11/
https://www.resh.edu.ru/subject/51/11/
https://www.resh.edu.ru/subject/51/11/

36

37

38

39

40

41 OT60p KOpHEH TPUrOHOMETPHYECKHX YPABHEHUI C

42 MOMOIIbIO TPUTOHOMETPUUYECKON OKPY>KHOCTH

43

44

45

16 Pemenne TpuroHoMeTpuUEeCKUX HEPABEHCTB

47
IIpoBepounas padora: "I'padpuxu

48 TPUTOHOMETPHUYECKUX PYHKIMM.
Tpuronomerpuyeckue HepaBeHcTBa'"

49

50

51 OcHOBHBIE METOIbI PEIICHHUS TOKA3aTEIbHBIX HEPABCHCTB

52

53

54 OCHOBHBIE METO/IbI PEIICHUS JTOTApU(DMUUECKIX
HEPABEHCTB

55

56

57

53 OCHOBHBIE METO/IbI PEIICHUS UPPAITUOHAIBHBIX
HEPABEHCTB

59

60 KonTposbHas padoTa 3a moJjyroame

61 ['padmyeckue METOABI pelIeHHs] UPPAIIMOHAIBHBIX

62 YpaBHEHUNU

63 ['padmyeckue METOABI pelIeHHs TOKA3aTETbHBIX

64 YpaBHEHUN

65 Fpa(bnquFHe METO/IbI pEelIeHU Jorapu(PMUIECKUX
ypaBHEHUU

66 I'paduueckre METOIBI PEMIEHHS JTOrapUPMUIECKUX

67 HEPABEHCTB

68 I'paduueckre METOIBI PEIEHHS OKA3ATENBHBIX U

69 Jorapu(pMUUECKUX YpaBHEHHH

70 I'paduyeckre MeToAbl pelIeHHs MOKA3aTEIbHbBIX U

71 Jorapu(pMUUECKUX HEPABEHCTB

7 IIpoBepounasi padora: ""UppannoHaabHble,
NOKa3aTeJbHbIe U JOrapuppMuiecKne HepaBeHcTBa'

73 KomruiekcHbie uncna. Anredpanyeckast u
TPUTOHOMETpHUYECKasi (HPOPMBI 3aITUCH KOMIIJIEKCHOTO

74 yucna

75 ApudmeTnueckre onepanuu ¢ KOMIIIEKCHBIMH YUCIIaMU




76

77 N300paXkeHne KOMILUIEKCHBIX YKMCEN Ha KOOPAMHATHOM

78 MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenu u3
KOMIUIEKCHOT'O YHClia

80

’1 [IpumeHeHre KOMITIEKCHBIX YHUCEN JUIsl PELICHUS
(bU3HYECKUX U TEOMETPUUECKUX 3a7a4

82 IIpoBepounas padora: ""KomniexkcHbie yncsa'

83

g4 HarypanbHble u nensie yncna

85

26 [TpyuMmeHeHre TPU3HAKOB JIEIMMOCTH IENIbIX YHCEeT

87 [Ipumenenue npu3HakoB AeauMocTy Lenbix yucen: HOJ

88 n HOK

89 [IprMeHEHNE TIPU3HAKOB JAETMMOCTH LIENBIX YUCEN:

90 OCTaTKH 10 MOJYJIIO

91 [TpumeHeHne MPU3HAKOB AETUMOCTH IEJIBIX YHCEI:
anroput™ EBKinia i peleHus 3a1a4 B LENbIX YUCIIax

92 IIpoBepounasi padora: "Teopus neabix uncen"

93 Cucrtema u COBOKYITHOCTb YpaBHEeHUH. PaBHOCHIIbHBIE

94 CUCTEMBI U CUCTEMBI-CIIC/ICTBUS

95 OcCHOBHBIE METO/IbI PEIICHHS CUCTEM 1 COBOKYIIHOCTEMN
palMOHAIbHBIX YPaBHEHUN

96 OcHOBHBIE METO/BI peLlICHNs CHCTEM 1 COBOKYITHOCTEH
UPPALMOHAIIbHBIX YPABHEHHM

97 OcCHOBHBIE METO/IbI PEIICHHS CUCTEM 1 COBOKYIIHOCTEMN
MOKAa3aTeNbHBIX YPaBHEHUN

08 OcHOBHBIE METO/BI peLLICHNs CHCTEM 1 COBOKYITHOCTEH
IIOKAa3aTeNbHbIX YPaBHEHUN

99 OCHOBHBIE METO/Ibl PELLIEHUSI CUCTEM U COBOKYITHOCTEN
jorapuMHUUECKUX YpaBHEHHIH

100 OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U COBOKYITHOCTEH
JOrapuPpMHUECKUX YPAaBHEHUI

101 [TpyuMeHeHne CUCTEM K PEIICHUIO MaTeMaTHYEeCKUX 3a/1a4

102 W 3a7a4 U3 pa3IMyuHbIX o0nacTell HayKu U peajibHON

103 YKU3HU, HHTEPIPETAUs TOTYyYEHHBIX PE3yJIbTaTOB
IIpoBepounas padora: "CucreMbl pallHOHAJIbHBIX,

104 HPPALOHAIBHBIX I0KA3aTEJIbHBIX U
Jorapugmuyeckux ypaBHeHuii'"

105 PanoHanbHbIE YpaBHEHMsI C IapaMeTpaMu

106 PanoHanbHbIE HEPABEHCTBA C NAPAMETPAMHU

107 PanoHanbHbIE CUCTEMBI € ITApaMeTPaMu

108 WppannonaibHble ypaBHEHUsI, HEPABEHCTBA C
napaMeTpamu

109 HppauroHanbHbIE CUCTEMBI C lTapaMeTpamMu




110 [Toka3arenbHble YpaBHEHHUsI, HEPABEHCTBA C IIapaMeTpaMu |

111 ITokazarenbHbIE CUCTEMBI C TApAMETPaMu 1

112 Jlorapudmuueckre ypaBHEHUs, HEPABEHCTBA C 1
napamMeTpamu

113 JlorapugmuuecKue CUCTEMBI C TapaMeTpamMu 1

114 TpuroHomeTprudecKue ypaBHEHHUsI C IIapaMeTpaMu 1

115 TpUroHoMeTpUYECKUE HEPABEHCTBA C TaPAMETPAMHU 1

116 TpUroHOMETPUYECKUE CUCTEMBI C ITapaMeTpamMu |
[TocTpoenue u uccnegoBaHue MaTEMATUYECKUX MOJIEIIECH

117 peaNbHBIX CUTYALMI C IOMOUIBIO YPABHEHUN C 1
napamMeTpamu
[TocTpoenue u uccnegoBaHue MaTEMATUUECKUX MOJIEIIEH

118 peaNbHBIX CUTYALMI C MIOMOUIBIO CUCTEM YPABHEHUH C 1
napameTpamu
[TocTpoenue u uccnegoBaHue MaTEMATUYECKUX MOJIEIIEH

119 peaNbHBIX CUTYALNI C IOMOUIBIO CUCTEM YPABHEHUH C 1
napameTpamu

120 IIpoBepounasi padora: '"3agaum ¢ napamerpamu"’ 1

121 [ToBTOpEeHUE, 0600IICHNE, CHCTEMAaTH3aIlNs 3HAHUI: 1
"YpaBHenus"

122 [ToBTOpenue, 00001IeHUE, CUCTEMATH3AIUS 3HAHUI: 1
"VpaBuenus"

123 [ToBTOpeHUe, 0600IICHNE, CHCTEeMAaTH3allNs 3HAHUI: 1
"VYpaBHenus. Cuctemsl ypaBHeHUH"

124 [ToBTOpenue, 006001IeHUE, CUCTEMATH3AIUS 3HAHU: 1
"HepaBenctna"
[ToBTOpEeHUE, 0600IICHNE, CHCTEeMAaTH3allNs 3HAHUI:

125 "HepaBencrna" !

P

126 [ToBTOpenue, 00001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"HepaBenctBa"

127 [ToBTOpEeHUE, 0600IICHNE, CHCTEeMAaTH3allNs 3HAHUI: 1
"[IpousBoaHas u e€ npumeneHue"

128 [ToBTOpenue, 00001IeHUE, CUCTEMATH3AIUS 3HAHUI: 1
"ITpousBoaHas u €€ npuMeHeHue"

129 [ToBTOpEeHUE, 0600IICHNE, CHCTEMAaTH3allNsT 3HAHUI: 1
"[IpousBoaHas u e€ npumeHeHue"

130 [ToBTOpenue, 00001IeHUE, CUCTEMATH3AIUS 3HAHUI: 1
"NuTterpain u ero npuMenenue"

131 [ToBTOpEeHUE, 06001ICHNE, CHCTEMAaTH3aIlNs 3HAHUI: 1
"Oynkuun"

132 [ToBTOpenue, 00001IeHUE, CUCTEMATH3AIUS 3HAHUI: 1
"Oyakuun"

133 [ToBTOpeHUEe, 06001ICHNE, CHCTEMAaTH3allNs 3HAHUI: 1
"Oynkuun"

134

135 HtoroBast KOHTpoNbHAs paboTa 2

136 IToBTOpEeHME, 0000IIEHNE, CHCTEMAaTU3aIlKs 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136







