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HOACHUTEJIBHAS 3AIIMCKA

Y4eOHbIii Kypc «Anredpa W Hadajga MaTeMAaTHYECKOTO aHAIN3a» SIBISETCS OJHUM
13 HauOoJjee 3HAYMMbIX B IPOrpaMMe CpEeIHEro oOero oOpa3oBaHUs, MOCKOJBKY, C
OJTHOM CTOpPOHBI, OH OOECIEYMBACT HHCTPYMCHTAJIBbHYIO 0a3zy Ui H3ydeHHUsS BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYrod CTOPOHBI, (OPMHPYET JOTHYECKOE H
abCTpakTHOE MBINUICHHE OOYYaroIIUXCsl Ha YPOBHE, HEOOXOJUMOM [UIsl OCBOCHHSI
nHOOPMATHKH, OOIICCTBO3HAHUS, WCTOPHH, CIOBECHOCTH MW JPYrUX IJUCIUIUIMH. B
paMKax aHHOTO y4eOHOTO Kypca OOydarolUecs OBIIAJEBAIOT YHHBEPCATHHBIM S3BIKOM
COBPEMCHHOW HayKd, KOTopas (OpMyJIupyeT CBOU JAOCTHIKEHUS B MaTeMaTHYECKOU
dbopwme.

Y4eOHbIl Kypc anreOpbl 1 HadaJl MaTeMaTHUECKOTO aHalln3a 3aKJIabIBa€T OCHOBY
JUISL  YCTIIEIITHOTO OBJIAJICHUS 3aKOHaMHM (U3MKH, XWMHH, OWOJOTHH, TOHHUMaHUS
OCHOBHBIX TCHJICHIIMA pPa3BUTHsS SKOHOMHUKH U OOIIECTBCHHOW J>KWU3HHU, IO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHIX, YBEPCHHO
UCIIOJIb30BaTh WX JUIS JajdbHEHIIEro oOpa3oBaHUs W B TOBCEJIHEBHOM XKM3HU. B TO ke
BpEMs OBJIQJICHHE a0CTPAKTHBIMH M JIOTHYECKH CTPOTMMH KOHCTPYKIIMSAMHU ajareOpbl H
MaTEMaTUYECKOTO  aHajW3a  pa3BHBAacT yMEHHE  HAXOAWTh  3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTUHHOCTB, JIOKa3bIBaTh YTBEPXKICHUS C TOMOIIBI WHAYKIHH U
paccykiaaTh  JEAyKTUBHO,  HUCIIOJIb30BaTh  00OOIIEHWE U KOHKPETH3alHIO,
abcTparupoBaHue U aHAJIOTUI0, POPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIIJICHUE.

B xone nzydenust yueOHOro Kypca «Anredpa u Havyajla MAaTEMaTUYECKOTO aHAIIA3a
oOy4aromuecs MoJIy4aroT HOBBIM OMBIT PEIICHUS MPUKIAIHBIX 3a/1a4, CAMOCTOSITEIbHOTO
MOCTPOCHHSI MaTeMaTHUYECKUX MOJeell  pealbHbIX CHUTyalllil, WHTeprnpeTaluuu
MOJIYYEHHBIX PEIICHU, 3HAKOMATCS C IPUMEPAMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
IPUPOJIC, HAYKE U MCKYCCTBE, C BBIJAIOIIUMUCA MATEMATUYECKUMH OTKPBITUSMH M HX
aBTOPAMHU.

VY4eOHbIit Kypc 00Ja1aeT 3HAYUTEIbHBIM BOCITUTATEILHBIM MMOTEHIIUATIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHBIH Marepuani, CrocoOCTBYOMMA (HOPMHUPOBAHUIO
HAy4YHOTO MUPOBO33PEHUs, TaK U Yepe3 cnerupuKy yueOHOH AesTeNbHOCTH, TPEOYIoMIei
MPOJIOJDKUTEIFHOM KOHIICHTPAIIMM BHUMAHMS, CAaMOCTOSITEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJyYCHHBIN PE3yJIbTar.

B ocHoBe Meroamku oOyueHusi anrebpe W HadajaM MaTEMAaTHYECKOTO aHallni3a
TISKUT JIEATeTLHOCTHBIA TPUHITUI 00 yICHHS.

B crpykType yueOHOro Kypca «Anredpa W Hadajga MaTeMaTHYECKOTO aHaInu3a»
BBIJICJICHBI CIIEAYIONINE COMIEPKATEIbHO-METOIMUECKHUE THHUH: «HrCIa U BRIYUCICHUSY,
«DyHkuuu u rpaduku», «YpaBHEHUS M HepaBeHCTBa», «Hauama maTematuueckoro
aHanm3a», «MHOXECTBa W JIOTHKa». Bce OCHOBHBIE COJEPKATEIHLHO-METOIUYECKIEC
JUHUU W3YYalOTCS HAa TPOTSHKEHUHU JBYX JIET OOY4YeHHS Ha YPOBHE CPEIHEro OOIIero
o0pa30oBaHus, €CTECTBEHHO JOMOIHSS APYT APyra W MOCTENIEHHO HACHIIIAsICh HOBBIMHU



TEMaMU M pasjaenaMu. J(aHHbIA y4eOHBIM Kypc SIBJISE€TCS MHTETPATUBHBIM, MOCKOJIBKY
oObeuHsET B ce0e COAEpKaHUE HECKOJIbKUX MATEeMATHYECKHX AMCLMIUIMH, TAKUX KaK
anredpa, TPUTOHOMETPHSI, MATEMATHUECKUI aHaIU3, TEOPHUsI MHOKECTB, MaTeMaTH4eCKas
aoruka u apyrue. Ilo mepe Toro xak oOydaroniuecs: OBIaJEBalOT BCE Oojiee MIUPOKUM
MaTeMaTHYecKuM  amnmaparoM, |y HHUX  IOclefoBaTelibHO  QopMupyercs U
COBEPILIECHCTBYETCSI YMEHHUE CTPOUTH MAaTEMaTHUYECKYH0 MOJEIb PEajJbHOW CUTYyalUH,
NPUMEHATh 3HAHUS, MOJYYEHHbIE NPU HM3YYEHUH Y4eOHOro Kypca, Mg pELIeHUs
CaMOCTOSITEIBHO  COPMYJIUPOBAHHOM  MaTeMAaTHYECKOM  3ajaud, a  3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

ConepxaTtenbHO-METOIMYECKAasA JIMHUS «YHClIa W BBIYMCIEHUS» 3aBEpLIACT
(opMHUpOBaHUE HABBIKOB UCIIOIb30BaHUS JEUCTBUTENbHBIX YUCEN, KOTOPOE OBLIIO HAYaTO
Ha YpOBHE OCHOBHOT0 o0uiero oopasoanus. Ha ypoBHe cpenHero oduiero oopazoBaHus
0co0oe BHHMMaHHE YyAesseTcss (OPMUPOBAHUIO HABBIKOB PAIlMOHAJIBHBIX BBIYMCIICHUIA,
BKJIIOUAIOIIKUX B C€Osl MCIOJIb30BaHUE PA3IUYHbIX (POPM 3alKCHU YMCIa, YMEHHE JeaTh
NPUKUAKY, BBITIOJIHATH TPUOIUKEHHBIE BHIYMCIICHUS, OLICHUBATh YMCJIOBBIE BhIPAXKEHUS,
paboTaTh C MaTE€MaTHYECKHUMH KOHCTAHTAMH. 3HAKOMbIE OOYYalOIIUMCS MHOKECTBA
HaTypajbHbIX, LEJIbIX, PALUOHAJIBHBIX W JEHUCTBUTEIBHBIX YHUCEI JOIOJHSAOTCS
MHO>KECTBOM KOMIUJIEKCHBIX 4YMCel. B KaXXI0oM M3 3TUX MHOXECTB PACCMATPUBAIOTCS
CBOWCTBEHHbIE €My cheuu(puyecKkue 3aJaud M OIepaluu: JIeJeHHE Haledo,
ONEpUpPOBAaHUE OCTAaTKaMM HA MHOXECTBE LEJIBIX YHUCEN, O0coOble CBOMICTBa
palMOHANBHBIX M HPPAllMOHANBHBIX YHCEN, apu(MeTHdYecKHe olepaluu, a TaKxke
U3BJICUCHUE KOPHS HATypalbHOW CTENIEHM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEIL
biaromapss 1mociaenoBaTeNbHOMY — PACLIMPEHUIO Kpyra HCIHOIB3YEMBIX YHUCEI W
3HAKOMCTBY C BO3MOJKHOCTAMH HX IPUMEHEHUS MUl PELICHUS pPa3iIW4yHbIX 3a7a4
GopmMupyeTcsi NpeAcTaBICHUE O €IWHCTBE MaTeMAaTUKU KaK HaykKu U €€ poiau B
IOCTPOEHUU MOJENEH peaJbHOro MHpa, IIMPOKO HCHOJB3YIOTCS 0000IIeHue WU
KOHKpPETHU3aLlKsl.

JIuHus «YpaBHEHHS U HEPABEHCTBA» PEaIU3yeTcs Ha MPOTSKEHUH BCEro 00y4eHus
Ha YPOBHE CpEeAHEro o0Iero oopazoBaHus, MOCKOIbKY B KaxkaoM pazaene [Iporpammbl
IPEeIyCMOTPEHO pEIIEHHE COOTBETCTBYIOUIMX 3adad. B pesynpraTe oOyuaromiuecs
OBJAJEBAIOT pPa3IMYHBIMU METOJAMHU pELICHUS palUOHAIBHBIX, HMPPALMOHAIBHBIX,
MOKa3aTeNIbHBIX, JTOTapU(PMHUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUMN, HEPABEHCTB U
CUCTEM, a TakKe 3a1ad, CoAepKamux nmapameTpsl. llosydeHHble yMEHHS IIMPOKO
MCTIOJIB3YIOTCS MIPH UCCIIEOBAHUU (PYHKIIMM C MOMOIIBIO MPOU3BOJHON, MPU PEIICHUU
NPUKIAJHBIX 3a/a4 M 3aJa4 Ha HAXO0XJAEHUE HAWOONbIIMX M HAUMEHBIIMX 3HAYECHUU
¢ynkuuu. [lanHast conepskaTenbHas JUHHUS BKJIOYaeT B celOsa Takke (hopMHupoBaHHE
YMEHHUHM BBINOJNHATH pacu€Thl 1Mo QopmyaaMm, NpeoOpa3oBaHUs pPALUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHUW, a TakKKe BBIPAXKECHMU,
colepKallluX CTeneHu U Jjorapu@msel. brarogaps u3ydyeHHIO —anreOpanvyeckoro
Marepuajia MPOUCXOAUT AaJIbHEWIee pa3BUTHE AJITOPUTMHUYECKOrO M aOCTPAKTHOIO



MBIIIUICHUST 00y4daronuxcs, GOpMHUPYIOTCSI HaBBIKU JIETyKTUBHBIX PAacCyKIECHUM, pabOThI
C CUMBOJIbHBIMU (pOpMaMu, MPEICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUE
paBEHCTB M HepaBeHCTB. AureOpa mnpennaraer 3(Q@QEKTUBHbIE WHCTPYMEHTBHI JJIs
pelIeHns NPaKTUYECKUX U €CTeCTBEHHO-HAYYHBIX 3aja4, HATrJISIAHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK sI3bIKa HAYKHU.

ConepxatenbHo-MeToan4eckass  JuHUA  «DyHKIMM U Tpaduku»  TECHO
MepervieTaeTcs ¢ IPYyruMH JIMHUSIMU Y4eOHOr0 Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE
3a4a€T  MOCJIEAOBATEIbHOCTh  M3Y4YEHHMS  maTepuana. M3ydyeHue  CTENEeHHOM,
MOKA3aTeNbHOM, JIOTapu(MHUUECKOW U TPUTOHOMETPUUYECKUX (PYHKUUN, UX CBOWCTB U
rpaduKoB, HCMOJb30BaHWE (YHKIUNA JJIsI pelieHduss 3ajad W3 JPYrux y4eOHBIX
IPEAMETOB U peaJbHOMN KU3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAJU30M, TaK U C
peleHreM ypaBHEHUNW W HepaBeHCTB. [Ipu 3ToM OoJbIlloe BHUMAHUE YACNSCTCS
dbopMupoBaHUIO yMEHHUS BbIpaxaTh (GoOpMyJiaMH 3aBUCUMOCTH MEXAY pPa3IudHBIMU
BEJIMYMHAMHM, HUCCJEIOBATh MOJYy4YCHHBIE (DYHKIMU, CTPOUTh uX Trpaduku. Martepuan
ATOM cojepKaTeIbHOM JIMHUY HAIlEJICH Ha Pa3BUTUE YMEHUM W HABBIKOB, MO3BOJISIOIINX
BBIpQ)XKAaTh 3aBUCUMOCTH MEXJy BEJIMUYMHAMU B PA3IUYHON (PopMe: aHAIUTUYECKOMH,
rpaduyeckoi u cioBecHOM. Ero m3yueHue crnocoOCTBYeT pa3BUTHIO aJTOPUTMUUYECKOTO
MBIIICHHS, CIOCOOHOCTH K 0000IIEHUIO M KOHKPETHU3AIIUU, UCTIOb30BAHUIO aHAJIOTUM.

ConepxarenbHas JauHus «Havama mMaTeMaTM4eCKOro aHalv3a»  IO3BOJISIET
CYIIECTBEHHO pACIIMPUTh KPYyTr KaK MaTeMaTUYECKHUX, TaK M MPUKIAJAHBIX 3ajad,
JOCTYITHBIX O0YYaIOIIMMCS, TaK KaK Y HUX TMOSBISETCS BO3MOXKHOCTh CTPOUTH TpaduKu
CJIIOKHBIX (PYHKIIMH, OTIPEeATh UX HAMOOJIBIINE U HAUMEHBIITNE 3HAUYCHHS, BRIYUCIISITh
wiomaau Guryp u o0bEMBI TeJl, HAXOJUTh CKOPOCTH M YCKOpPEHHUs IporieccoB. JlaHHas
cojaepKaTebHasl JTUHUS OTKPBHIBAET HOBBIE BO3MOKHOCTH IMOCTPOCHUS MAaTEMAaTHYECKUX
MOJIETIC peaIbHBIX CHUTyallui, TMO3BOJAET HAXOAUTh HAWIydlllee peIICHUE B
NPUKIAJAHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMHMYECKHUX, 3ajJadyaX. 3HAKOMCTBO C
OCHOBAaMH MAaTeMaTHYECKOr0 aHaju3a CIIOCOOCTBYET Ppa3BUTHIO aOCTPAKTHOTO,
(GhopMaNTbHO-IOTMYECKOTO W KPEaTUBHOTO  MBINUICHHUS, (HOPMHUPOBAHUIO YMEHHM
pacro3HaBaTh MPOSIBIICHUS 3aKOHOB MAaTEMaTUKH B HayKe, TEXHHKE U HCKYCCTBE.
OOyuaromuecss y3HAIOT O BBIJAIONIUXCS PE3yJIbTaTax, MOTYYEHHBIX B XOJE pPa3BUTHUSA
MaTeMaTUKH KaK HayKH, U 00 UX aBTOpax.

ConepxarenpbHO-MeTOANYECKas: JTMHUS «MHOXKECTBAa W JIOTHKa» BKJIIOYAET B ceOs
AJIEMEHThl TEOPUHU MHOKECTB M MATEMATHYECKOU JIOTUKHU. TeOpeTUKO-MHOKECTBEHHbBIE
MPEACTaBICHUS TPOHU3BIBAIOT BECh KYpC IIKOJIBHON MaTEeMaTHMKW W Mpeiararor
HanOoJiee YHUBEPCAJIBHBIA $3bIK, OOBEIWHSIONIMI BCE pa3feibl MaTeMaTHKA H €€
MPUJIOKEHH, OHU CBSI3BIBAIOT pa3Hble MAaTEMAaTUYECKHE JUCUUILIMHBI U UX TMPUIOKECHUS
B enuHoe 1enoe. [loaToMy BaKHO JaTh BO3MOXKHOCTH OOYYarOMIEMYCs ITOHUMATh
TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHON MaTEeMAaTWKU M HCIOJIb30BaTh €ro s
BBIpaXKEHUSI CBOUX MbICHeH. J[pyruM Ba)KHbBIM MPU3HAKOM MaTeMaTHUKH KaK HayKu
CIeayeT TPU3HATH CBOMCTBEHHYID €M CTPOroCTh OOOCHOBAaHWM U  CIIEIOBaHUE



OTIpeNICIEHHBIM TIPABWJIAM TIOCTPOCHHSI JTOKA3aTEeNIbCTB. 3HAKOMCTBO C JJEMEHTaAMU
MaTeMaTUYeCKON  JIOTHKA  CIIOCOOCTBYET  pPa3BUTHUIO  JIOTUYECKOTO  MBIIUICHUS
O0Oy4JaromMXCs, IMO3BOJSIET MM CTPOUTH CBOM PACCYXKICHUS HAa OCHOBE JIOTHYECKHX
npaBuiI, GOPMUPYET HABBIKA KPUTHUECKOTO MBIITUICHHS.

B y4ueOHOM Kypce «AnreOpa m Havajga MaTeMaTHYECKOTO aHaJIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMaTHYECKOTO MOJICIUPOBAHUS, KOTOPBhIC TIPU3BAaHBI CIIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB IMOCTPOSHUS MOJICICH pPEATbHBIX CHUTYAIlMid, HCCICIOBAHUS
TUX MOJIEJICH C TIOMOINBIO ammapata anreOpbl M MaTeMaTHYeCKOTO aHaju3a,
WHTEPIPETAUN TIOTYyYEHHBIX pEe3yabTaToOB. Takue 3adaHus BIUICTCHBI B KaXKIbIH W3
pa3zeioB MPOTPaMMBI, TIOCKOJIBKY BECh MaTepuall y4eOHOro Kypca IIHPOKO
UCTIONIb3YeTCS  JUIS  pEelICHUs TNPUKIATHBIX 3amad. [Ipw  pemieHun  peabHBIX
NPAKTHYCCKUX 3aJ1ad 00ydarolmuecss pa3BUBAIOT HAOJIOIATEIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HWCIIOJIB30BaTh  aHAJOTHIO, 0000ImaTh U
KOHKPETU3UPOBATh MpobiieMy. JlesSTeIbHOCTh 1O (OPMHUPOBAHHIO HABBIKOB PEIICHUS
NPHUKJIAIHBIX 3a]ad OPraHU3yeTCsS B IPOIIECCEe HM3YydYEHHUs BCEX TEM YydeOHOro Kypca
«Anredpa 1 Havajla MaTEeMaTHYCCKOTO aHATN3a.

Ha w3ydenme ydeOHOTO Kypca «AuredOpa W Havaja MaTeMaTHYECKOTO aHajau3a)
orBoauTcs 272 4vaca: B 10 ximacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136
4acoB (4 yaca B HEJICJIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucaa v BbIYMCICHUS

Panvionanbabpie  uyncna. OOBIKHOBEHHBIE U JECATUYHBIE ApOOH, TMPOIICHTHI,
OeckoHeuHble Tepuoauueckue apodu. [Ipumenenue npobOeil U MPOIEHTOB JJIS PEUICHUS
IIPUKJIAAHBIX 3a/1a4 U3 Pa3IMYHBIX OTPAC/Ied 3HAHUN U PEAIbHOMN KU3HU.

JlecTBuTenbHble  4yMcia.  PalMoHalibHBIE WM UpPpAlUMOHAJbHBIE  YHCIA.
ApudmMeTndeckue omneparuu ¢ ACHCTBUTEIBHBIMU YHCIaMU. MoOJylib AEHCTBUTEIHHOTO
gyucia ¥ ero cBoricTra. [IpubnmxEHHbIC BRIUUCICHUS], TIPABUIA OKPYTJIEHUS, MPUKUIKA U
OLICHKA pe3yJIbTaTa BbIYUCICHU.

Crenenp ¢ nensiM nokaszareneMm. bunom Herorona. Mcnonb3oBaHue MOAXOASIIEH
dbopMbl  3amucHU  JEUCTBUTENIBHBIX YHMCEN JJisd pPEHICHUs MPaKTUYECKUX 3a7ad Hu
MPEJCTABICHUS JaHHBIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ pallMOHAJIbHBIM MMOKA3aTEIEM U €€ CBOMCTBA, CTENEHD C JICMCTBUTEIBLHBIM
MIOKa3aTeNEM.

Jlorapudwm uncna. Coiicta norapudma. JleciTuuHbIe U HATypaIbHbIE JOTapU(PMBI.

CuHyc, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAHT€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHbIE NpPEeOOpa3oBaHUs. YpaBHEHUE, KOPEHb YpPaBHEHHS.
PaBHOCHIIBHBIE ~ ypaBHEHUsST W YpaBHEHMsA-CIeACTBUA. HepaBeHCTBO,  pelieHue
HEPaBEHCTBA.

OcCHOBHBIE METOJABI PEIIEHUS UENBIX M JPOOHO-pAllMOHANBHBIX YpaBHEHUU U
HEPABECHCTB. MHOTOWIEHBI OT OJHOW MEPEMEHHOU. J[eJleHne MHOTO4YJIEHa HA MHOTOWIEH C
octatkoM. Teopema be3y. MHorouiensl ¢ niensiMu kodddunuenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COIEPKAIINX CTETICHU U KOPHHU.

HUppanuonansubie ypaBHEHUs. OCHOBHBIE METOJbl PEIICHUS HPPALMOHAIBHBIX
YPAaBHEHHM.

IlokazarenbHble ypaBHEHUs. (OCHOBHBIE METOAbl PELICHHUS] MOKAa3aTeJIbHbIX
YPAaBHEHHM.

[IpeoGpazoBaHue BEIPAKEHHIA, COACPIKAITUX JTOTAPUPMBI.

Jlorapudmudeckne ypaBHeHUs. OCHOBHBIE METONBI PEMICHUS JOTapUPMUUECKUX
YPaBHEHHM.

OcHoBHBIC TpUroHOMeTpHYeckue Gopmyisl. [IpeoOpazoBaHre TPUTOHOMETPUIECKUX
BbIpaKCHUU. PereHne TpuroHoMeTpu4eCKuX ypaBHEHUM.

Pemienne cucteM nMHENHBIX ypaBHEHHI. MaTpuia CUCTEMbI JTUHEUHBIX YPaBHEHUM.
Onpenenurens MaTpullbl 2X2, €ro reOMETPUYECKU CMBICI U CBOMCTBA, BBIYMCIEHHUE €r0
3HAYEHHUsI, TPUMEHEHHUE OMNPEHCIUTENS U1 PELIEHUS CUCTEMbl JIMHEWHBIX YPAaBHEHHII.



Pemenue npukitagHpix 3a1a4 ¢ NOMOLIBIO CUCTEMBI JJMHENHBIX YpaBHeHUU. ccnenoBanue
MIOCTPOEHHOU MOJIEINIH C IMIOMOIIBIO MATPHIL U ONIPEIECTUTEIIEH.

ITocTpoeHne MaTeMaTUUYECKUX MOJEIIEH PEAIbHOW CUTYALUU C IIOMOIIBIO YPaBHECHUN
n HepaBeHCTB. [IprmeHeHME ypaBHEHUMHW W HEPABEHCTB K PELICHUI0 MATEMaTHYECKUX
3a/1a4 ¥ 3aJa4 U3 pa3IMuHbIX 00J1acTEel HAYKU U PEAIbHOM JKU3HU.

DYyHKIUH U TPaPUKHU

OyHKIMSA, ciocoObl 3aanus GyHKuMU. B3aumHo oOpaTHbie pyHkumnu. Kommo3umms
¢ynkuuit. I'paduk pyHkuuu. DnemeHTapHbie peoOpa3oBaHus rpapuKoB (QyHKIIHM.

OO6nacte omnpeneneHuss WU MHOXKECTBO 3HaueHWM Qynkiuu. Hynum @QysHkoum.
[IpomexyTku 3HakomocTosHCTBA. UETHbie u Heu€rtHble ¢yHKIUU. [lepuonuueckue
byakuun. [IpoMexxyTku MOHOTOHHOCTH (YHKIIMU. MaKCUMyMbl 1 MUHUMYMbI (DYHKIIUH.
HauGonbiee u HaumeHblee 3Ha4eHUs! GYHKLIHUU HA TPOMEKYTKE.

Jlunelinas, KBaapaTUyHass W  JpPOOHO-IMHEWHAs (QYHKIUH. DJIEMEHTapHOE
UCCJIeIOBAaHUE U TOCTPOCHHUE UX I'Pa(UKOB.

CreneHHas QyHKIMS ¢ HATypaJbHBIM M 1I€JIbIM TIoka3areneM. E€ cBoiicTBa u rpaduk.
CpoiictBa M TpaduKk KOpHA N-OM cTeneHu Kak GYHKIUA OOpaTHOW CTENeHU C
HATypaJIbHBIM I1OKA3aTEJIEM.

[lokazarenbHas u Jjorapu@muyeckas (QyHKIMH, HX CBOWCTBA M Tpaduku.
Ucnonb3oBanue rpaduxoB GyHKUIUN ISl pelIeHUs YpaBHEHUH.

Tpuronomerpuueckass OKpPY>KHOCTb, OINpPEACICHUE TPUTOHOMETPUUYECKUX (YHKIIHMA
YUCIIOBOI'O apryMEHTA.

OyYHKIIMOHAIIbHBIE 3aBUCHUMOCTH B pEalbHBIX Mpoleccax M sBIeHUsX. [ paduxu
pealbHBIX 3aBUCUMOCTEM.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJIaHUs [1I0CJIETOBATEIILHOCTEM. Meton
MaTeMaTU4YEeCKOM HWHIAYKUMHA. MOHOTOHHBIE U OIPAHUYEHHBIE IIOCIEI0BATEIBHOCTH.
HcToprs BO3SHUKHOBEHUS MAaTEMAaTUUECKOT0 aHAJIN3a KaK aHaln3a 0ECKOHEYHO MaIbIX.

Apudmernyeckas U TeOMETpUYECKas Mporpeccuu. beckoHeyHo yObIBaroIas
reomerpudeckas mnporpeccus. Cymma OeCKOHEYHO YOBIBAIOUIEH TIe€OMETPUYECKOU
nporpeccud. JIMHEWHBIM W 3KCHOHEHUMANbHBIA pocT. Yucino e. dopmyiia CIOXKHBIX
MPOLEHTOB. MCrnonp30BaHuE MPOTpecCUr Ui PELICHUS PEaIbHBIX 3a/1a4 MPUKIAJHOIO
XapakTrepa.

HenpepreiBHble QyHKIIMM W BX CBOWCTBA. TOUYKU pa3pbiBa. ACHUMNTOTH TpaduKoB
¢ynkiuii. CBoiicTBa (GYHKIMA HENMPEpPHIBHBIX Ha OTpe3ke. MeTox WHTEpBAJIOB IS
perieHusi HepaBeHCTB. [IpuMeHeHHE CBOWCTB HEMPEPHIBHBIX (DYHKIMN ISl pEIIeHUS
3a/1ad.

[lepBass m BTOpas mpouw3BoAHbIC (yHKIMU. OTmpeneneHne, TeOMETPHUSCKHH U
(bM3UYECKUI CMBICIT IPOM3BOJTHON. Y paBHEHUE KacaTeIbHOHN K rpadyuKy (QyHKIIHH.

[IpousBosHbie 37eMeHTapHbIX (QyHKUMA. [lpow3BogHas CymMMBbl, NPOU3BEACHUS,
YaCTHOTO U KOMIO3ULIUU (PYHKIIHA.

MHo:kecTBA U JIOTMKA



MHOX€eCTBO, ONEepalvy HaJl MHOXXECTBAMM M UX CBOMCTBa. [[narpammsl Ounepa—
Benna. IlpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOIO almapara i OIMCAHUS pPEalbHbIX
MIPOLIECCOB U SIBJICHUH, IPU PELIEHUH 3a7a4 U3 APYTUX yUEOHBIX IPEIMETOB.

Omnpenenenne, TeopeMa, CBOHCTBO MAaTEeMaTHUECKOTO OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BBIYUCJICHUSA

Harypanbabie u nensie uncna. [I[puMeHeHne NpU3HAKOB IEIMMOCTH LEIbIX YHUCETN,
HanOonbimii oOmuid nenurens (qanee — HOJ) u HaumeHnbliee ollee kpaTHoOE (nanee —
HOK), octatkoB 1o mopysto, airoputMa EBkiinia st perieHus 3aad B 1EIbIX YUCiax.

KommiekcHbie uuncna. AnreOpawdeckass U TpUroHOMETpudeckas (opMbl 3amucu
KOMIUIEKCHOTO 4HuCla. Apu(METHYECKHE ONepalud ¢ KOMIUICKCHBIMH YHCJIAMHU.
N3o00paxenne KOMIUIEKCHBIX YHMCET Ha KOOpJAMHATHOM miockoctH. dopmymna Myaspa.
Kopuu Nn-oil creneHun U3 KOMIUIEKCHOrO uucia. [IpuMeHeHue KOMIUIEKCHBIX YMCEeN s
peteHus GU3NYECKUX U TEOMETPUUSCKHUX 3aj1ay.

YpaBHEHUS ¥ HEPABEHCTBA

CucrtemMa M COBOKYNMHOCTh YPaBHCHMN W HEPaBEHCTB. PaBHOCUIIBHBIE CUCTEMBI U
CUCTEMBI-CJIEACTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHHUI C TOMOIIBIO TPUTOHOMETPUUYECKOM
OKpYKHOCTHU. PerieHne TpuroHoMeTpuyecKux HEpaBeHCTB.

OcHOBHBIE METO/BI PEIICHUSI TOKA3ATEIBHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PEIIEHHUS CUCTEM U COBOKYIHOCTEM palMOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApU(PMUIECKUX YPAaBHEHUH.

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C [TApAMETPAMH.

[IpuMeHeHne ypaBHEHHI, CHCTEM U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKHUX 3a/1a4
M 3a/1a4 U3 Pa3jIMYHbIX 007acTeil HAYKU M PEATbHOM KU3HU, HHTEPIIPETAIUS MOTYYSHHBIX
pEe3yJIbTaTOB.

DOyHKUUH U TPaPUKH

I'padux xommozuruu GyHkiui. ['eomeTpudeckre o0pa3sl ypaBHEHU U HEPABEHCTB
Ha KOOPJIMHATHOU IIOCKOCTH.

Tpuronomerpuueckre GyHKIMH, UX CBOMCTBA U TpadUKH.

['paduaeckre mMeTonbl pelieHUs ypaBHEHUN W HepaBeHCTB. | padudeckre MeTObI
pelIeHus 3aay ¢ MapamMmeTpaMu.

Hcnons3oBanune rpadukoB GYHKITUH IS UCCIETOBAHUS MPOIIECCOB M 3aBUCUMOCTEH,
KOTOpPbI€ BO3HUKAIOT MPU PEUICHUH 3a7ad U3 JPYTrUX y4eOHbIX MNPEIMETOB M pEalbHOU
KU3HU.

Hauana MaTeMaTH4eCKOro anajausa



[IpumeHeHue TPOU3BOAHONW K MCCIEIOBAaHUIO (PYHKIUMH HAa MOHOTOHHOCTh U
skcTpeMyMbl. HaxoxeHune HauOoJIbIIero M HAMMEHBIIEr0 3HAYEHUN HEeNpepbIBHON
(yHKIMU Ha OTpE3KE.

[IpuMeHeHne TPOU3BOIHOM ISl HAXOKIACHHSI HAWIYUIIErO PEIEHUs B IMPUKIaTHBIX
3a/ayax, JUisl ONpEAeNIeHUs CKOPOCTH U YCKOPEHUS Ipouecca, 3aJaHHOro (OopMyiIol win
rpaduxom.

IlepBooOpa3Has, = OCHOBHOE  CBOMCTBO  mepBooOpasHbix.  [lepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXAeHUs IEpBOOOPa3HBIX.

WNHuterpan. I'eoMeTpu4ecKuil CMBICI HHTErpajia. BblYuCIeHUE OIpeneIEHHOro
uHTerpaia no popmyne Hetotona-Jleitbnuna.

[IpumeHeHnue uHTErpana sl HaXOXKIEHUs IUIOIIANeH MIIOCKUX (GUryp u o0bEMOB
F€OMETPUYECKUX TE.

[Ipumepsl  pemenuid  auddepeHUUanbHBIX — ypaBHeHHMH.  MareMmatuyeckoe
MOJIETMPOBAHKE PEATBHBIX MPOLIECCOB C TOMOIBIO U] PepeHIInaTbHbIX YPABHEHU.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJII'EGPA
1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YTJIVBJIEHHBIM YPOBEHB)
HA YPOBHE CPEAHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMM OOYYAIOMIErocsl KaK aKTUBHOTO H
OTBETCTBEHHOTO 4YJIEHA POCCUUCKOr0 OOIECTBa, MPEJCTABICHUE O MaTEeMaTHYECKUX
OCHOBaxX (pYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBICHUM, MPOLEAYpP TPaKaaHCKOTO
oO1iecTBa (BBIOOPHI, ONMPOCHI U JPYTroe€), YMEHUE B3aMMOJICMCTBOBATH C COIMATbLHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U Ha3HAUCHUEM;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKOM Tpa)KJaHCKOW HWJIEHTUYHOCTH, YBAXKEHUS K
IPOIIJIOMY ¥ HACTOSIIIIEMY POCCHUHCKOW MaTEeMaTHUKH, I[EHHOCTHOE OTHOIICHHE K
JOCTH)KCHUSIM POCCHUMCKUX MAaTEeMaTUKOB M POCCHMCKOW MaTeMaTUYECKOM IITKOJIBI,
UCITOJIb30BaHUE ITUX JIOCTHIXKEHUM B APYTUX HAyKaxX, TEXHOJOTUSIX, chepax SKOHOMHKH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHWE JIYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoaa, CcHOPMUPOBAHHOCTH
HPAaBCTBEHHOTO CO3HAHMS, STUYECKOIO TIOBEICHUS, CBS3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHUN HAYKH U JIESITEIbHOCTHIO YUYEHOrO0, OCO3HAHUE JIMYHOIO
BKJIaJIa B IOCTPOEHUE YCTONIMBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHONIEHHE K MHUPY, BKJIIOYas JCTETUKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlad, PCEIICHHH, PaCCyXICHHH, BOCIPUUMYHUBOCTH K
MaTeMaTUYECKUM acIleKTaM Pa3jInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCHUTAHUSA:

chOpMHUPOBAHHOCTh YMEHHsI TPUMEHSATh MaTEMaTHUUECKHUE 3HAHUS B HHTEpecax
3I0POBOTO M 0O€30IMacHOro oOpa3a >KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (3I0pOBOE TIHMTaHHWE, COAJTAHCHUPOBAHHBIM PEXUM 3aHATHH W OT/ABIXa,
perymsipHast (pU3MYecKasi aKTUBHOCTH), (PHM3NYECKOE COBEPIICHCTBOBAHHUE TMPHU 3aHATHUSAX
CIIOPTUBHO-03J0OPOBUTEIIBHON JIESITEIIBHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYJy, OCO3HAHHME LEHHOCTU TPYIOJIIOOMS, UHTEPEC K Pa3TUUYHBIM
chepam mpoecCHOHATBLHOW NESITENbHOCTH, CBSA3aHHBIM C MaTeMaTUKOH u eé
MPWIOKCHUSIMU, YMEHUE COBEpIIATh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccuu u
peanu3oBbIBaTh COOCTBEHHbBIE JKU3HEHHbBIC IUIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K
MaTeMaTH4ecKoOMy OOpa30BaHUI0 M CaMOOOpPA30BaHUIO HA MPOTSHKEHUU BCEH KU3HHU,
FOTOBHOCTh K AKTMBHOMY Y4YaCTHIO B PEIICHUU MPAKTUYECKUX 3aJlad MaTeMaTHYeCKOM
HaIpaBJICHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS :



c(hOpMUPOBAHHOCTh JKOJIOTHYECKOU KYJIbTYPhl, TOHUMAHUE BIIUSHUS COI[MATBHO-
HKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATIBHOM Cpebl, OCOZHAHUE
I00aJbHOTO  XapakTepa HSKOJOTMYECKHX MPOoOJeM, OpUEHTalus Ha MPUMEHEHUE
MaTeMaTU4YeCKUX 3HAHUU JJi1 peIlIeHHs 3aJad B OOJIaCTU OKpYKalolllel Cpempbl,
IJJAHUPOBAHUE TIOCTYNKOB M OIIEHKH WX BO3MOXKHBIX IMOCIEACTBUM JJISI OKPYKarolen
Cpelbl;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(OpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIEITO COBPEMEHHOMY YPOBHIO
pPa3BUTHSA HAyKH U OOIIECCTBEHHOM MPAKTHUKH, MOHUMAaHUE MAaTEeMaTHUYECKON HAyKU Kak
chepbl YeTOBEUYECKON NIESITEIbHOCTH, ITAMOB €€ Pa3BUTHS U 3HAUUMOCTU JJISI Pa3BUTHS
[IUBWJIN3AIIMU, OBJIAJICHUE SI3BIKOM MAaTEMAaTHKH W MaTeMaTUYeCKOM KYJIbTypOW Kak
CpPEJICTBOM  TO3HAHUS  MHUpPa, TOTOBHOCTH  OCYIIECTBIATh  MPOCKTHYI U
UCCJIE0BATEIBCKYIO ACSATEIbHOCTh UHIUBUIYAILHO U B TPYIIIE.

METAINPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue aelcTBUN:

BBISIBJISITH W XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKM MaTEMATHYECKUX
O0OBEKTOB, TOHATHUN, OTHOIICHHH MEXIy IMOHATHAMHU, (DOPMYIHPOBATH OIPEICIICHHUS
MOHSATUH, YCTAaHABJIMBATh CYIIECTBEHHBIN IPU3HAK KIaCCU(UKAIIUU, OCHOBAHMS IS
0000IIIeHNs U CpaBHEHUS, KPUTEPUU MTPOBOIUMOTO aHAJIH3a;

BOCIIPUHUMATH, (HOPMYJIUPOBATH U MPEOOPA30BLIBATH CYXKJICHHS: YTBEPAUTEIbHbIE
U OTpHUIIaTENIbHBIC, CIMHUYHbBIE, YACTHBIC U 00IIIHUE, YCIOBHBIC,

BBISBJISITH MAaTEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TMPOTUBOPEYHUS B
dakTax, TaHHBIX, HAOTIOJCHUIX U YTBEPKICHUAX, TPeIJiaraTh KPUTCPHUH JJISI BBISBIICHHUSI
3aKOHOMEPHOCTEUN U MPOTHBOPCUHH;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUECHUM, YMO3aKJIIOUEHUM 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITEJILHO JIOKA3aTEJIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUU
(mpsiMble ¥ OT TIPOTHUBHOTO), BBICTPAMBATh APryMEHTAIMIO, MPUBOJIUTH IPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKJICHHS M BBIBOJIBI,

BBIOMpaTh CIIOCO0 pemreHus yaeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BapHaHTOB
peleHus, BeIOMpaTh HanOojee MOAXOISIIMN ¢ YYETOM CaMOCTOATEIBLHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble ucciienoBaTeibCKue 1eHCTBHUS:

WCTOJIBb30BAaTh  BOMPOCHI KAaK  HCCIEI0BATEIbCKUNA HWHCTPYMEHT ITO3HAHUA,
dbopMyIHpOBaTh BOMPOCH], (DUKCHPYIOMIHE TPOTHBOpPEUYHE, MPOOJIEMy, yCTaHABIUBATh
HCKOMOE U JIaHHOE, (HOPMHUPOBATH TUIIOTE3Y, API'YMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;



MPOBOJIUTh CaMOCTOSITEILHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIIEIOBAHHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTUYEeCKOro O0O0beKTa, SBJIEHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy O0BEKTaMHU, SIBICHUSIMHU, MPOIIECCAMU;

caMOCTOSITeIbHO (OPMYIHUPOBAaTH OOOOIIEHUS U BBIBOJABI IO pe3ysibTaTaM
MPOBEAEHHOTO HAOJIOJIEHUS, HUCCIEOBAaHUS, OIICHUBATH JOCTOBEPHOCTH IMOJIYyUYEHHBIX
PEe3yIbTAaTOB, BHIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BbIJIBUIaTh
MIPEOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH IePUIUTH HHGOPMAIUHY, JaHHBIX, HEOOXOAUMBIX Il OTBETa Ha BOMPOC
U JJIs pEIICHUS 3a]1auu;

BLIOMpaTh HMHGOPMAIUIO W3 HUCTOYHUKOB pPAa3JIMYHBIX THIIOB, AaHAJIU3UPOBATH,
CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHGPOPMAIMIO PA3JIMYHBIX BUIOB U (HOpM
peICTaBICHUS;

CTPYKTYypUpOBaTh HHGOPMAIIUIO, TPEACTaBIATh €€ B pPa3IudyHBIX (Qopmax,
WJUTFOCTPUPOBATH TPpaPUUIECKH;

OIICHUBATh HAJEKHOCTh MHGOPMAIMU TIO CAMOCTOSITEIHLHO CHOPMYITUPOBAHHBIM
KPUTEPHUSIM.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBUs

OO01menue:

BOCIPUHUMATh U (POPMYIHUPOBATh CYXKIEHUS B COOTBETCTBHUU C YCJOBHUSIMHU U
HEJSIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U
MUCHMEHHBIX TEKCTaxX, /IaBaTh MOSICHEHUS MO XOAY PEIIeHUs 3aJadyu, KOMMEHTHPOBAThH
MIOJIYYEHHBIN PE3yIIbTaT;

B XOJle OOCYXIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMbl, pelaeMoil 3a/Jaud, BBICKA3bIBATh HJIEH, HAIEJICHHBIC HAa TMOUCK PEIICHHUS,
COMOCTAaBJSATh CBOM CYXKIEGHHUS C CYXICHUSMU JPYTUX YYACTHUKOB JIMAJIOTa,
OoOHapy>XKMBaTh Pa3IU4He U CXOACTBO MO3UIMN, B KOPPEKTHOH (hopme popmymupoBath
pa3HOTIIacHs, CBOM BO3PAKCHMUS;

MPEICTAaBIATh pE3yJbTaThl PEHICHUS 3a/Jadd, OHKCIIEPUMEHTA, MCCIEIOBaHNUA,
MPOEKTa, CaMOCTOATENbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4E€TOM 3ajad
MIPE3EHTAIMU U OCOOCHHOCTEH ayuTOpHUH.

PeryjJsiTUBHbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

COCTaBIIATh IUIAH, QJITOPUTM pEHICHUS 3a7a4d, BBIOMpATh CIOCOO peIIeHUs ¢
y46TOM HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBATH M
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOU UH(POpPMAIUU.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:



BJIAJ€Th HABBIKAMHM I103HABATEIIbHOM pe(IEKCUU KaK OCO3HAHMS COBEpIIAEMBbIX
JNEUCTBUH M MBICIUTENbHBIX MPOLIECCOB, HMX pe3yJbTaToOB, BIAAETh CIOCOOaMU
CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3yibTaTa PpEUIeHUS MaTeMaTH4eCKOM
3a/1auu;

NpEeABUAECTh TPYAHOCTHU, KOTOPbIE MOIYT BO3HUKHYTh IpPU PEIICHUM 3a7ayH,
BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JIaHHBIX,
HaWJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEAM U YCIOBUSAM, OOBSICHATH NPUUYUHBI
JOCTUXKEHUSI WJIM HEIOCTHXKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHMMATh U KCIOJIb30BATh NMPEUMYIIECTBA KOMAaHIHON W UHJIMBU]IyaIbHOU pabOThI
OpU peleHur Y4YeOHbIX 3ajady, NpPUHUMATh 1eJdb COBMECTHOM JEeATEIbHOCTH,
IUIAHUPOBATh OpPraHU3allul0 COBMECTHOM paboThl, pacmpenensitb BUIb padoT,
JIOTOBApUBaThCSA, OOCYXXJaTh TMPOIECC U pe3yiabTar paboThl, 0000IIaTh MHEHHS
HECKOJbKHUX JIOJICH;

y4acTBOBAaTh B TPYNNOBBIX (opMax padboTel (00CyXkAeHUs, OOMEH MHEHHI,
«MO3TOBBIE HITYPMbD» U UHBIE), BBHITIOJIHITH CBOIO YacTh padOThl U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMH YJ€HAMU KOMaHJbl, OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUI
IPOIYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOydenus B 10 kiiacce oOydaromuiics MOJIYYHUT CIEIYIONIUE MPEIMETHBIC
pe3yabTaThl IO OTASIBHBIM TeMaM pabodeil mporpamMMbl yuyeOHOTO Kypca «Anredpa u
Havajia MaTEMaTUYECKOTO aHATH3ay:

Yucaa 1 BHIYMCICHUA:

CBOOOJHO OMEpPUPOBATH TMOHATUSMHU: pPAIMOHAIBHOE YHUCTO, OecKoHeYHas
nepuoandeckas Ipo0b, MPOILEHTHI, UPPAITUOHAIBHOE YHCIIO, MHOKECTBA PAIlMOHAIBHBIX
U JICHCTBUTENBHBIX YHUCET, MOJIYJIb IEUCTBUTEIHLHOTO YHCIIA;

MPUMEHSTh APOOW W MPOIECHTHI IS PEIICHUS NMPUKIAIHBIX 3a/ad U3 Pa3IudHbIX
OTpacyiedl 3HAaHUW U PeabHOU KU3HH;

MPUMEHSATh TPUOIKEHHBIC BBIYUCICHUS, TMPAaBUIIa OKPYIJICHUS, NPUKUIKY H
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;

CBOOOJTHO OTIEPUPOBATH MOHSATHEM: CTEIICHB C IIEJIBIM MMOKa3aTelieM, UCIIOIh30BaTh
MOAXOAIIYI0 POopMy 3aMMCH JEHCTBUTEIBHBIX YUCEN JIJISl PEIICHUS TPAKTHYECKUX 3a/1a4
Y TIPEJICTABIICHUS JTAHHBIX;

CBOOOHO OMEPUPOBATH TMOHATHEM: apPU(PMETUYCCKUH KOPEHb HATYpPaIbHOU
CTETICHH;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATBLHBIM ITOKA3aTeJIeM;



CBOOOJIHO ONEPUPOBATH MOHATUSIMU: JIOTapu(PM Yucia, 1eCITUYHBIC U HATypaIbHbIE
Jorapupmel;

CBOOOJIHO OMEPUPOBATH TMOHATUSIMU: CHHYC, KOCHUHYC, TaHT€HC, KOTAHTEHC
YHCIIOBOTO apryMEHTa;

OMEepUPOBATh TMOHATHSAMU: APKCHUHYC, APKKOCMHYC U apKTAHT€HC YHCJIOBOTO
aprymeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATh TMOHATHSAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUJIbLHBIC HEPABCHCTBA,

MPUMEHATH PA3IUYHBIC METObI PEIICHUS PAIMOHAIBHBIX U APOOHO-PAITUOHATBHBIX
ypaBHEHUM, MPUMEHSITh METOJ] UHTEPBAJIOB JIJIsl pEIICHUSI HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh TMOHSATHUAMHU: MHOTOUYJIEH OT OJHOH TIEPEMEHHOM,
MHOTOWIEH C ULeNbIMU Kod(pduireHTaMu, KOPHU MHOTOYJIEHA, MPUMEHSThH JeJICHUe
MHOTO4JIEHa Ha MHOTOWJIEH C OCTaTKoM, Teopemy be3y u Teopemy Buera ans pemenus
3azay;

CBOOOJIHO OTEPHUPOBATH IMOHATHUSAMU: CHUCTEMa JIMHEHHBIX ypaBHEHUM, MaTpUIIa,
OTIPENICNIUTENIb MATPUITLI 2 X 2 M €ro TeOMETPUUECKUN CMBICII, UCIIOJIh30BaTh CBOMCTBA
ompenenurens 2 X 2 sl BBIYUCICHUS €ro 3HAYCHWsI, MPUMEHSTH ONPEASTUTENH s
pelieHrs CHUCTEMbl JIMHEWHBIX YypaBHEHUM, MOJEIUPOBATh pEAIbHBIC CUTYAllUH C
MOMOIIBI0 CHCTEMBbl JIMHEHMHBIX YypaBHEHHH, HCCIEIOBaTh MOCTPOCHHBIE MOJEIH C
MOMOIIBI0 MATPHIL U OTIPEEIUTENEH, MHTEPIPETUPOBATH TOTYYSHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA IEUCTBUI C KOPHSAMHU JIJIsl TpeoOpa30BaHus BEIPAKECHUN;

BBITMIOJHATh TPeoOpa30BaHUsl YHUCIOBBIX BBIPAKEHUH, COJEPXKAIIUX CTETEHH C
paIMOHAILHBIM MTOKA3aTeNeM;

UCIIOJIB30BaTh CBOMCTBA JiorapudMoOB sl TpeoOpa3oBaHUs JOrapu(PpMUUESCKUX
BBIPAKECHUM;

CBOOOJHO OMEpUPOBATh TMOHATHSAMHU: HppAIMOHANbHBIE, TIOKa3aTeNbHbIE U
norapuMUYECKUE YpaBHEHHUS, HAXOIUTh HMX PEHICHUS C IOMOIIbIO PaBHOCHIBHBIX
MEPEX0/I0B WM OCYIIECTBIISASA MPOBEPKY KOPHEIA;

MPUMEHSITh OCHOBHBIE TPHUTOHOMETpUUYECKHEe (HOPMYIBl IS TpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO OTEPUPOBATH MOHSATHEM: TPUTOHOMETPHUECKOE YpaBHEHUE, MPUMEHSTh
HeoOXomuMble (QOPMYNBI [T pPEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPHUECKHUX
YpPaBHEHU;

MOJIEIUPOBATh PEajbHbIE CUTYyallMH Ha SI3bIKE aIreOpbl, COCTABISITH BbIPAXKEHUS,
YpaBHEHHsI, HEPABEHCTBA IO YCJIOBHUIO 3aJjayM, MCCJIENIOBATh MOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM armapara anreOpsl.

DOyHKUUM U TPaPUKH:

CBOOOJIHO OINEpPUPOBATh MOHATUSAMU: (PYHKIHS, CHOCOObI 3ajaHusi (PyHKIUU,
B3aUMHO OOpaTHbIC (PYHKIHMH, KOMIO3UIUSA (PYHKUUN, rpaduk (YHKIUU, BBIMIOJIHSTH
aJieMeHTapHble TpeoOpazoBaHus rpadukoB QyHKIUMI;



CBOOOIHO ONEPUPOBATH MOHATUAMHU: 00JIACTH ONMPEAEIICHUS U MHOXKECTBO 3HAYEHU N
byHKIMY, HYTW QYHKIIUUA, TPOMEKYTKUA 3HAKOTIOCTOSIHCTBA,;

CBOOOJIHO  ONEpUpPOBATh MOHATUAMHU: UYETHBIE M  HEUYETHbIE  (PYHKIUH,
NepuoANvecKue (QPyHKIHUH, TMPOMEKYTKM MOHOTOHHOCTH (YHKIMH, MAaKCUMYMbl U
MUHUMYMBI (YHKIIUH, HANOOJbIIIee U HaUMEHbIIIee 3HaUeHUEe (DYHKIIUU Ha TPOMEKYTKE;

CBOOOJTHO ONEpPUPOBATH NOHATUSIMU: CTENIEHHAs! (YHKIUS C HATYpPaJIbHBIM U LEIbIM
nokasaresieM, rpauk CTENEeHHONW (DYHKIMM C HATypaldbHbIM M LEJbIM IOKa3aTeJeM,
rpaguk KoOpHsS N-0M cTeneHu Kak (QYHKUUMUM OOpaTHOM CTENEHU C HaTypalbHBIM
MOKa3aTeseM;

OTIEpUPOBATH MOHATUAMU: JIMHEWHAS, KBaJApaTUUHAS U IPOOHO-IIMHEITHAS (YHKIINH,
BBITMOJHSATH AJIEMEHTAPHOE UCCIIEI0BAHUE U MTOCTPOEHUE UX IPAPUKOB;

CBOOOJHO  OMepUpoBaTh TMOHATUAMM: T[IOKa3aTelbHAas U Jorapupmuyeckas
byHKIMM, X CBOMCTBA U rpadKH, UCIIOJIH30BaTh UX IpadUKu JJIsl pEIICHHS] YPAaBHCHUH;

CBOOOJHO  ONEpUPOBATH  MOHATHSAMHU:  TPUTOHOMETpPUYECKas  OKPY>KHOCTb,
OTpeJIeIeHHE TPUTOHOMETPUUECKUX (DYHKIIUI YUCTIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku (QGYHKUIMHA Ui UCCIEAOBAHMS MPOILIECCOB M 3aBUCUMOCTEH
OpU PELICHUU 3a7a4 U3 JAPYIHX Y4YEOHBIX MPEAMETOB W PEajJbHOM KU3HM, BBIPAXKaTh
(dbopMyamMu 3aBUCUMOCTH MEXI1Y BETUUMHAMU;

Havaysa MmaTeMaTH4eCcKOro aHajamn3a:

CBOOOJHO OMEepUpOBaTh TMOHATUSMU: apuPMeTHdeckas U TIeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIasi TeOMETpUuYecKas MPOTpeccusi, JUHEHWHBIN u
AKCIIOHEHIIMAIBHBIN pocT, (OpMyJia CIOXKHBIX TPOIEHTOB, MMETh IMPEJCTaBICHUE O
KOHCTaHTE;

UCIIOJIB30BATh IPOrPECCUU ISl PELICHUS PEaIbHBIX 3a7a4 NPUKIaJHOTO XapaKTepa;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: IOCIEAOBATEIBLHOCTh, CIIOCOOBI 3aJaHus
MOCJIEI0BATEIIBHOCTEW, MOHOTOHHBIE U OTPAHUYEHHBIE MOCIEA0BATEIBHOCTH, IOHUMATh
OCHOBBI 3aPO’KJICHUSI MAaTEMAaTUYECKOTI0 aHAIM3a KaK aHajanu3a 0€CKOHEYHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATH TOHSATUAMH: HENPEPHIBHBIE (PYHKIIUU, TOYKHA pa3pbiBa
rpaduka GyHKIIUHA, ACUMIITOTHI Tpaduka QyHKINH;

CBOOOJIHO ONEpUpOBAaTh MOHATHEM: (YHKIUS, HENpephlBHasT Ha OTpPE3KE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PDYHKITUH JJI pEIIeHUs 3a/a4;

CBOOOJTHO OIEpPUPOBATH TOHIATHSIMU: TEpBasg W BTOpas MPOU3BOJHBIC (YHKIIWH,
KacarenbHas K rpaduky QyHKINH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBbI, MMPOU3BEJAEHUS, YACTHOIO U KOMIO3UIIMHU IBYX
(GyHKIUH, 3HATh MPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKITUH;

MCITIOJIb30BaTh TEOMETPUUCCKUN M (PU3UUECKHUIA CMBICI MPOU3BOIHON ISl PEIICHUS
3a/1ady.

MHoxkecTBa U JIOTHKA:

CBOOOJIHO ONEPUPOBATH IMOHATUSMH: MHOKECTBO, ONEpALlMU HaJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaTr [Jisi ONUCAHUS pPeallbHbIX
MIPOLIECCOB U SIBJIICHUM, MPU PELICHUH 3a]]a4 U3 IPYTUX yUEOHBIX TPEAMETOB;



CBOOOJHO OMNEpUpPOBaTh MOHATHSAMHU: OIpEACICHHE, TeopeMa, YypaBHEHUE-
CIIE/ICTBHE, CBOWCTBO MAaTE€MaTHYECKOIO0 OOBEKTa, JOKA3aTeIbCTBO, PABHOCHIIbHbBIE
YpaBHEHUS U HEPABEHCTBA.

K koHniy oOydenus B 11 kiiacce oOydaromuiics MOJIYYHUT CIEAYIOLIUE MPEIMETHBIC
pe3ysbTaThl O OTAENIBHBIM TeMaM paldodeil mporpammbl ydeOHOro Kypca «Anredpa u
Hayajaa MaTeMaTU4EeCKOTO aHAJIN3a»:

Yucna 1 BHIYMCICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUSAMH: HATYpaJIbHOE M LEJIO0€ YHMCIIO, MHOXECTBA
HaTypaJIbHBIX U LEJIbIX YUCEN, UCIOJIB30BATh MIPU3HAKH JEIUMOCTH LenbiX ynucen, HO/J
u HOK HatypanbHbIX yncen AJs pelieHus 3a1a4, IpUMEeHITh anroput™ EBknnna;

CBOOOJIHO ONEPHUPOBATH MOHITHEM OCTaTKa MO MOJYJIIO, 3alIUChIBATh HATYPAJIbHbBIC
YKClia B Pa3IMYHBIX TTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO  OMEpPUPOBATH TMOHATHSMHU: KOMIUIEKCHOE YHCIO M  MHOXECTBO
KOMIUIEKCHBIX YHUCEN, TMPEeACTaBIsITh KOMIUIEKCHbIE 4YHCIa B alreOpanyeckod u
TPUTOHOMETPUYECKON (opMe, BBIMOIHATH apuPMETHUECKUuEe oOmnepanud ¢ HUMH |
N300paXkaTh HA KOOPJUHATHOM MIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATH TMOHATHSAMHU: HppallMOHANbHbIE, TIOKa3aTelbHbIE U
norapuMUYECKUe HEPABEHCTBA, HAXOIUTh MX PEIICHUS C MOMOIIbI0 PABHOCHIIBHBIX
[IEPEXOJI0B;

OCYILECTBIIATH OTOOP KOPHEH NP pEeLICHUH TPUTOHOMETPUUECKOTO ypaBHEHUS;

CBOOOJIHO ONIEPUPOBATH MOHITUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSIThH
HEoOXoaAuMble (OPMYNBI Ui PEUIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKHUX
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATHh MOHATHSMH: CHCTEMa M COBOKYIHOCTb YpPaBHEHUU U
HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBl M CHUCTEMBI-CICACTBUSA, HAXOJUTh PEIICHHUS
CUCTEMBl M COBOKYIHOCTEM palMOHAIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
Jorapu(p)MUUECKUX YPaBHEHUN U HEPABEHCTB;

pelaTe paluoHalIbHbIE, WPpPALlMOHAIbHBIC, MOKa3aTeIbHbIe, JorapuMUYecKue U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJEp KAILNE MOYJIU U apaMeTphl;

IPUMEHATH rpapuuecKue METOAbI Ul PEeUICHUs YPaBHEHU U HEPABEHCTB, a TaKKe
3a/1a4 ¢ apaMeTpaMu;

MOJICJINPOBATh PEAJIBHBIE CUTYallMH Ha SA3BIKE aNreOpbl, COCTABIISITH BBIPAYKEHUS,
YpaBHEHUS!, HEPABEHCTBA U UX CUCTEMBI [10 YCIOBHIO 33]1a4M, UCCIIEIOBATh TOCTPOEHHBIE
MOJIEJIN C HCIIOJIb30BAaHUEM alIapaTa ajreOpbl, WHTEPIPETUPOBATH IOJTYUECHHBIN
pe3ymbTar.

DOyHKIUM U TPaPUKH:

CTPOUTH TpaQUKd KOMIO3UIUM (QYHKIUH C TOMOIIBIO  3JIEMEHTapHOTO
MCCIIEIOBAHUS U CBOMCTB KOMIO3ULIMH ABYX (DYHKIIUIA;

CTPOUTh T€OMETpHUYECKHE OOpa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPJAMHATHOMN
IIJIOCKOCTH;



CBOOOJHO ONEPUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKIUM;
MPUMEHATH (PYHKLIMHU JJIs1 MOJIETMPOBAHMS M UCCIIEIOBAHUS PEAIbHBIX IPOIIECCOB.
Hauasia MaTeMaTH4eCKOro aHajamn3a:

MCIIOJIb30BaTh MPOU3BOAHYIO AJIA HMCCIENOBaHUSA (PYHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI;

HaXOJUTh HauOOJblllee W HAaMMEHbLIEe 3HAYEHUS (PYHKUMM HEMPEphHIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh MPOM3BOAHYIO JJIA HAXOXACHUS HAWIy4ylIero pelieHus B
MPUKIAJAHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHUX, 3ajayax, I ONpeleTeHHs
CKOPOCTH M YCKOpEHHUS Tpoliecca, 3aaHHOro GopMyIioi min rpagukom;

CBOOOJIHO OMEpUpPOBaTh MOHATHIMU: TMEPBOOOpa3Has, ONPEACNEHHBIA HMHTErpal,
HaXOAUTh NEPBOOOPA3HBIEC JIEMEHTAPHBIX (PYHKIMI M BBIYMCISATH UHTETpall 1o (hopmysie
Hrrorona-JleiitOHumna;

HaXOAUTh IUIOIIA/IA MJIOCKUX PUTYP U O0BEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TPEJCTAaBIEHHE O MaTEeMaTHYeCKOM MOJEIUMPOBAHMM Ha IpPUMEpe
cocTaBlieHUs MU PepeHIIMaTbHBIX YPaBHEHUH;

pemiatb TPUKJIaJAHBIE 337Ja4d, B TOM YHCJIE COIHUAIbHO-3KOHOMUYECKOTO U
(du3nUecKoro xapakrepa, CpeACTBAMU MaTEMAaTUYECKOTO aHAIM3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 [ToBTOpenue kypca anredpsl 7-9 kinaccoB 3 1
MHO3K€ECTBO AEHCTBUTEIBHBIX YHACEIL.
9 MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
3 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TTOKa3aTeneM
4 ApubmMeTnuecknii KOpeHb N-0if CTENIEHHU. 15 1
HppanunonanbHble ypaBHEHUS
5 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
7 TpuronomeTpuyeckue BbIpAKECHUS U 99 1
ypaBHEHUS
8 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10
9 HenpepriBubie pynkiuu. [Iponssoanas 19
10 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 3 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢poBbIe)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 [ToBTOpenue kypca anredpsl 10 kmacca 3 1
) I/IccneILOBaHI:Ie (GYHKIHI ¢ TOMOTIBIO 29 1
MIPOU3BO/THOM
3 [TepBooOpa3Hast ¥ HHTETpAT 12 1
4 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTprudeckne HepaBEHCTBA
5 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10 1
Cucrembl palMoHaIbHBIX, UPPAUOHATBHBIX
8 MOKa3aTeIbHBIX U JIOTrapU(PMUUYECKUX 12 1
ypaBHEHUI
9 3amayu ¢ mapameTpaMu 16 1
10 HOBTOPeHHe, o0o011eHue, cucreMaTu3anus 13 1
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnyecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Konrtpoasubie |I[IpakTnueckue 06pazoBaATENBHbIC
padoThI padoThI pecypeE!

1 [ToBTOpenue Kypca anredpsl 7-9 KinaccoB 1
2 [ToBTOpenue xKypca anredpsl 7-9 KinaccoB 1
3 Bxoanas koHTpoJIbHAS paboTa 1 1
4 MHoX%ecTBO, OIepanuy HaJ MHOKECTBAMHU U UX CBOMCTBA 1
5 JHuarpammel Diinepa-Benna 1
6 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT'O anmapara JUlsl pelieHus 3a1a4 1
7 Pannonaneubie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, IPOIEHTHI, 1

OCCKOHEYHBIC IEPUOANICCKUE APOOH
3 Pannonaneueie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, IPOIEHTHI, 1

OCCKOHEYHBIC MTEPHUOMUCCKHE TPOOH
9 [Ipumenenue npobeii ¥ IPOLEHTOB VI PElICHUs TPUKIIAHBIX 3a/1a4 1
10 [Ipumenenue npoOeli ¥ MPOLIEHTOB IS PEIICHUS MPUKIIAIHBIX 3a1a4 1
11 JleiicTBuTenbHBIC YKca. PalirionanbHble 1 UppallMOHATIBHBIE YUCIIa 1
12 ApudmMeTnuecKkne orneparuu ¢ ASHCTBUTEILHBIMHU YHCIaMHU 1
13 Monynb qefiCTBUTEILHOTO YUCIIA U €r0 CBOWCTBA 1
14 [TpuOnmkEHHBIC BBIYUCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OI[EHKA 1

pe3ynbTaTa BRIYUCICHUN
15 OcHOBHBIE METO/IBI PEIIEHUS IIENbIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUN U 1

HEPaBEHCTB
16 OcHOBHBIE METO/IBI PEIICHUS IIENbIX U APOOHO-PAIIMOHATILHBIX YPABHEHUN U 1




HEpPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U IPOOHO-PAIIMOHAIEHBIX YPAaBHEHUN U

17
HEPABEHCTB

18 MHorousneHs! 0T OJJTHOM NEpEMEHHON. [lenenre MHOro4wIeHa Ha MHOTOWIEH ¢
ocratkoMm. Teopema besy

19 MHorousnens! ¢ neasiMu ko3pdunuentamu. Teopema Buera

20 Pemenune cucremM TMHEWHBIX YpaBHEHHHA

21 Pemrenne cucrem NTMHENHBIX ypaBHEHUN

99 Martpuna cuctemsl TMHEWHBIX ypaBHEeHUH. OnpeaenuTens MaTpULIbl 2X2, ero
reOMETPUYECKUN CMBICT M CBOMCTBA; BBIUMCIICHUE €TI0 3HAYCHHS

93 Onpenenurens MaTpULbl 2X2, €r0 TEOMETPUIECKUN CMBICI U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYEHUS

24 [Ipumenenne onpenennuTens A pEUICHUs] CACTEMbI TMHEUHBIX YPABHEHHI

25 Pemenue npukinaaHbixX 3a/1a4 ¢ MOMOIIBIO CUCTEMbI IMHEHHBIX YpaBHEHUH

26 Pemenue npukinaaHbix 3a/1a4 ¢ MOMOIIBIO CUCTEMbI JIMHEMHBIX YpaBHEHUH

97 KonTtponbHas padoTa: "ParmonanbHabie ypaBHeHHs M HEpaBeHCTBA. CHCTEMBI
JIMHEHHBIX YypaBHEHUH"

08 dyHKIMsA, crocoObl 3ananus GyHKknu. B3anmMao 00paTHbIE (PyHKITUH.
Kommnozumus hyHkimii

29 I'padux dynakumun. DnemeHTapHbIe TpeoOpa3zoBanus rpadukoB GyHKITUH

30 Ob6nacTh onpeaeneHus © MHOXKECTBO 3HaueHui GyHkimu. Hynu ¢yHkmm.
[IpomMexyTKH 3HaK NOCTOSIHCTBA

31 Yérnpie u Heu€THbIe pyHKUUU. [Tlepuoanueckue pynkuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMU

39 MaxkcuMyMmbl 1 MUHUMYMBI QyHKIIMK. Hanbosbiiee 1 HauMeHblllee 3HaYeHHe
(GYHKIIMH Ha TPOMEKYTKE

33 JIuHeitHas1, KBagpaTHUHAs U JPOOHO-TMHEHHAS QYHKIIUH




34 DneMeHTapHOe UCCIIEI0OBAaHUE U MIOCTPOCHUE IPaPUKOB 3TUX QYHKIUI 1

35 DeMeHTapHOe UCCIIEI0OBAaHHUE U MIOCTPOCHUE IPaPUKOB 3TUX QYHKIUI 1

36 Crenens ¢ 1enbIM okasareiaeMm. buaom HetoroHa 1

37 Crenens c 1enbIM nokasareneM. bunom Herotona 1

38 CrenenHas (GyHKIHS ¢ HATypaJIbHBIM U IIEIBIM TToKa3aTesieM. EE cBoiicTBa u 1
rpaduk

39 KonTponsHas padora: "Crenennas pyHkius. E€ coiicTBa u rpadux" 1

40 ApubmMeTnueckuii KOpeHb HATYPAIbHOM CTETICHHU U €T0 CBOMCTBA 1

41 ApubmMeTnuecknii KOpeHb HATYPAIbHOM CTETICHH U €T0 CBOMCTBA 1

42 [TpeoOpa3oBaHMs YUCIIOBBIX BBIPAKCHHM, COIEPIKAIINX CTCIICHH U KOPHU 1

43 [TpeoOpa3oBaHms YUCIOBBIX BRIPAXKEHUH, COIEPIKANTUX CTCTICHH H KOPHH 1

44 [TpeoOpa3oBaHMs YUCIIOBBIX BBIPAKCHHM, COIEPIKAIINX CTCIICHH U KOPHU 1

45 Wppatnmonansubie ypaBHeHU. OCHOBHBIE METO/IbI PELLICHUS UPPAIIIOHATBHBIX 1
YpaBHEHUH

46 UppanmonansHbie ypaBHeHHs. OCHOBHbBIE METObI PEIICHUS UPPALIMOHATIBHBIX 1
ypaBHEHUU

47 Uppanmonansubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS UPPAIIIOHATBHBIX 1
ypaBHEHU M

48 PaBHOCHIIbHBIE TIEpEXOIbl B PELICHUN UPPALIMOHAIBHBIX YpaBHEHUN 1

49 PaBHOCHIIbHBIE TIEpEXOIbl B PELICHUN UPPALIMOHAIBHBIX YpaBHEHUN 1

50 PaBHOCHIIbHBIE TIEpEXOIbl B PELICHUN UPPALIMOHAIBHBIX YpaBHEHUN 1

51 PaBHOCHIIbHBIE TIEpEXOIbl B PELICHUN UPPALIMOHAIBHBIX YpaBHEHUN 1

59 CroiicTBa u rpaduK KOpHS N-0i CTETNeHH KaK PYHKIIMHU 0OpATHON CTEIEHHU C 1
HaTypaJIbHBIM TIOKa3aTelieM

53 CpoiicTBa u rpaduK KOpHS N-O CTeTeHN KaK PYHKIIMHU 0OpaTHOU CTETEHHU C 1
HaTypaJIbHBIM TIOKa3aTelieM

54 KonTtponsHas padota: "CBoiicTBa 1 rpaguk KOpHsI N-0¥ CTENEHH. 1




WppanmonaibHble ypaBHeHNA"

95 CreneHb C pallMOHAJIBHBIM MOKa3aTeeM U €€ CBOMCTBa 1
56 CreneHb ¢ pallMOHAJIBLHBIM TMOKa3aTeeM U €€ CBOMCTBa 1
S7 CreneHb C pallMOHATIBHBIM TOKa3aTeeM U €€ CBOMCTBa 1
58 [Toxa3zatenpHast pyHKIMSA, €€ CBOICTBA U rpaduK 1
59 Hcnonb3oBanue rpaduka GyHKIUU A pelIEHUs ypaBHEHUN 1
60 Hcnonp3oBanue rpaduka GyHKINUN IS pEIICHUs] ypaBHEHHHA 1
61 [TokazarenpHbie ypaBHEeHUSI. OCHOBHBIE METO/IBI PEIICHUS ITOKA3aTeIHHBIX 1
YpaBHEHUU
62 [TokazarensHbie ypaBHEeHUSI. OCHOBHBIC METOJIBI PEIICHUS ITOKA3aTeIbHBIX 1
YpaBHCHHIA
63 [Toka3zarenbHbie ypaBHEeHUS. OCHOBHBIC METOBI PEIIICHHS MTOKA3aTEeIbHBIX 1
ypaBHEHUU
64 Kontponbnas padota: "[lokazarensHas Gynakuus. [lokazarensHbie ypaBHeHUS" 1
65 Jlorapudm uncna. CoiicTBa jgorapupma 1
66 Jlorapudwm uncmna. CoiicTBa jgorapudpma 1
67 Jlorapudwm uncia. CoiicTBa Jorapudma 1
68 JlecsaTHYHBIC W HATYpaTbHBIE JIOTAPU(MBI 1
69 JlecsaTHYHBIC W HATYpaJIbHBIE JJOTAPU(MBI 1
70 [IpeoOpazoBaHue BRIpAKEHUH, CONEPIKAIIHMX JTOTAaPHPMBI 1
71 [IpeoOpazoBaHue BIpKEHUH, COIEPIKAIIHMX JIOTaPHPMBI 1
72 [IpeoOpazoBaHue BBIPAKEHUN, COICPKAIINX JOTapHUPMBbI 1
73 Jlorapudmmueckas GyHKIuS, €€ CBONCTBA U rpaduK 1
74 Jlorapugmuueckas GpyHkIMs, €€ CBOHCTBA U rpaduk 1
75 Hcnonb3oBanue rpaduka GyHKINN A7 pelIeHus] ypaBHEHHUH 1
76 Hcnonb3oBanue rpaduka GyHKINUN s peLIeHns ypaBHEHU I 1




Jlorapudpmuueckue ypaBueHus. OCHOBHbBIE METO/IbI pEIICHUS JIOTapu(PMUIECKUX

77 . 1
ypaBHEHHHA

78 Jlorapudmuueckue ypaBHeHHsE. OCHOBHBIE METO/IbI PEIICHHUS JOTAPHUPMHUECKIX 1
YpaBHEHU I

79 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHHS JIOTapU(DMUICCKUX 1
ypaBHEHUI

80 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH JOTapu(PMUUECKIX YPaBHEHUH

81 PaBHOCUIIbHBIE TIEpEXO/Ibl B PELICHUH JIOTapU(PMUUECKUX YPaBHEHHM 1

82 KonTponsnas pabora: "Jlorapudmuueckas pynkuus. Jlorapupmuueckue 1
ypaBHeHUA"

83 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTE€HC YHCIIOBOTO apryMeHTa 1

84 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTE€HC YHCIIOBOTO apryMeHTa 1

85 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC YMCIOBOTO apTryMeHTa 1

86 ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHUCIIOBOTO apryMEHTa 1

87 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEEICHIE TPUTOHOMETPUIECKUX 1
(GYHKIUI YUCIOBOTO apryMeHTa

88 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEEICHHE TPUTOHOMETPUYECKUX 1
(GyHKLUI YUCIOBOIO apryMeHTa

89 OCHOBHBIE TPUTOHOMETPUUYECKUE POPMYJIBI 1

90 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIBI 1

91 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

92 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

93 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUM 1

94 [Ipeobpa3oBaHne TPUTOHOMETPHUUECKUX BBIPAXKECHUI 1

95 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX BbIPAXKECHUIN 1

96 [IpeobpazoBaHre TPUTOHOMETPUYECKUX BbIPAXKEHUH 1

97 Pemenune TpUroHOMeTpUYECKUX YpaBHEHHUM 1




98 Pemienne TpUroHOMETPHUECKUX YPAaBHEHUH 1
99 Perienne TpUroHOMETPHYECKUX YpaBHEHUN 1
100 Pemienne TpUroHOMETPHYECKUX ypaBHEHUH 1
101 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
102 Pemenue TpuroHoMeTpuUECKUX YpaBHEHUM 1
103 Penrenne TpUrOHOMETPHUECKUX ypaBHEHUH 1
104 KonTponsnas pabora: "TpuroHoMeTprueckne BbIpaKeHUs U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"
105 IlocieqoBaTenbHOCTH, CIOCOOBI 3aaHusI OCIea0OBaTeNbHOCTEH. MeTo 1
MaTeMaTHIeCKON MHITYKITUU
106 MOHOTOHHBIE ¥ OTPaHUYCHHBIC ITOCIIeIOBATeILHOCTH. IcTOpHs aHamn3a 1
OECKOHEYHO MaJIbIX
107 Apudmernueckast Iporpeccust 1
108 ['eomeTpuueckas mporpeccust 1
109 beckoneuHo yObIBaroIIas reOMeTpUYECcKas MpoTrpeccust 1
110 CymMa GecKOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TPOTPECCHH 1
111 JIuHeHHbIN ¥ SKCOHEHITHANBHBINA pocT. Yucno e. Dopmyra CIOKHBIX MPOIEHTOB 1
112 JIuHEeHHBIN ¥ SKCIOHEHITUANBHBINA pocT. Yucio e. @opmyria CII0KHBIX MPOIICHTOB 1
113 Hcnonb30Banue mporpeccuu Uisk perieHus pealibHbIX 3a1au MPUKIaTHOTO 1
Xapakrepa
114 Kontponsnas pabora: "[locnenoBarensHocTy U mporpeccuu’ 1
115 HenpepriBHbIEC (DYHKIINHN U X CBOMCTBA 1
116 Touka pa3pbiBa. AcUMITOTHI TpaUKOB QYHKITHI 1
117 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
118 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha OTPE3Ke 1
119 MeTox MHTEPBAJIOB U1 PELICHHSI HEPABEHCTB 1




120 MeTto1 MHTEPBAJIOB JUIsl PEIIEHNS HEPABEHCTB 1
121 Meroa UHTEPBAJIOB Ul PELICHUS HEPABEHCTB 1
122 [IpumMeHeHne CBOWCTB HETIPEPBIBHBIX (DYHKIUI JUTS pelIeHHs 3a1a4 1
123 [TpuMeHeHme CBOWCTB HEMIPEPHIBHBIX (DYHKIIUH JUTS peIICHUs 3a/1a4 1
124 [lepBas u BTOpas Mpou3BOAHBIEC GYHKIIUU 1
125 Ornpenenenre, reOMETPUUECKHUI CMBICIT TTPOU3BOTHOM 1
126 Onpenenenne, GU3HMYSCKUN CMBICI MPOW3BOTHOM 1
127 VYpaBHeHHEe KacaTelbHOU K rpapuky QyHKIUU 1
128 VYpaBHeHHE KacaTebHOU K TpaduKy QyHKINN 1
129 [Tpon3BoHBIE AIIEMEHTAPHBIX QYHKIIUH 1
130 [Tpon3BoHBIE AIIEeMEHTAPHBIX QYHKIIUH 1
131 [IpousBoHas CyMMBbI, MPOU3BEACHUSI, YACTHOTO M KOMIO3UIIUU (DYHKIIHMA 1
132 [IpounsBoHAs CyMMBI, POU3BEICHUSI, YACTHOTO M KOMITO3UIIMU (DYHKITHIA 1
133 Kontponbras padota: "[IponsBognas” 1 1
134 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTH3aus 3HaHui: "OyHKIuu" 1
135 Hrorosas koHTpoabHas paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIHS 3HAHUN 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




11 KVIACC

KosunyecTBo yacos DJIEeKTPOHHbIE
Ne ungposbie
o/ Tema ypoka Beero Kontpoasubie | [IpakTuyeckue 06pazoBaTENBHbIC
padoThI padoThI pecypeE!
[ToBTOpenue kypca anredpst 10 knacca
[ToBTOpenue xypca anredpst 10 kinacca 1
Bxonnas koHTposibHas paboTa 1
4 [IpumeHeHne Mpou3BOIHOM K HcciaeI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh U 1
SKCTPEMYMBI
5 [IpumeHneHne Mpou3BOIHOM K HccIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTH U 1
AKCTPEMYMBI
6 [IpuMeHeHne mMpON3BOIHOM K UCCIIEAOBaHMIO (DYHKIIMA HA MOHOTOHHOCTD U 1
9KCTPEMYMBI
7 [IpuMeHeHnne mpou3BOIHOM K MCCIIeT0BaHNIO (DYHKIIMI HA MOHOTOHHOCTD U 1
9KCTPEMYMBI
8 IIpuMeHeHure Mpor3BOIHON K UCCIIEIOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTD U 1
9KCTPEMYMBI
9 IIpuMeHeHue MPOM3BOIHON K UCCIEI0BAaHUIO (DYHKIIMH HA MOHOTOHHOCTh U 1
9KCTPEMYMBI
10 HaxosxaeHne HanOoJIbIIEro ¥ HAMMEHbBLIET0 3HAYEHUsI HEMPEPbIBHON (YHKIUH 1
Ha OTpE3Ke
1 HaxosxneHne HarnOoJIbIIEro ¥ HAMMEHBLIET0 3HAYSHUsI HENMPEPbIBHON (YHKIUH 1
Ha OTpE3Ke
12 HaxosxneHne HanOoJIbIIEro M HAMMEHBIIETO 3HAYSHUsI HEMPEPhIBHON (YHKINH 1
Ha OTpE3Ke
13 Haxosxnenne HanOoJIbIIEro M HAMMEHBIIETO 3HAYSHUSI HEMPEPHIBHON (YHKIH 1




Ha OTPEC3KEC

Haxosxnenne HanOOJIbIIEro M HAMMEHBIIETO 3HAYCHUSI HEMPEPHIBHON (PYHKITHH

14 1
Ha OTpe3Ke

15 HaxoxneHrne HauboIbIIero 1 HAMMEHBILIET0 3HAYEHUsI HETIPEPHIBHOW (QyHKIIUU 1
Ha OTpe3Ke

16 [TpumMeHeHwe TPOM3BOIHON IS HAXO0XKICHHS HAWITYUIIETO PEIICHHS B 1
MPUKIIATHBIX 33/1a9axX

17 [TpumMeHeHre TPOU3BOTHON IS HAXO0XKICHHS HAWITYUIIETO PEIICHHS B 1
MPUKIIAIHBIX 331a9aX

18 [TpumMeHeHwe TPON3BOTHOMN IS ONIPEIeTICHHsI CKOPOCTH M YCKOPEHHS TTpoIiecca, 1
3aIaHHOTO (POPMYJION WU TpadhuKoM

19 [TpumMeHeHwe TPON3BOTHOMN ISl ONIPEETICHHsI CKOPOCTH M YCKOPEHHS TTpoIiecca, 1
3aIaHHOTO (POPMYJION MU TpahuKoM

20 Komnosunus yskmmit 1

21 Kommnozumus hyHkimii 1

22 Kommnozumus hyHkimii 1

23 I'eomeTpuueckue oOpa3bl ypaBHEHUH HA KOOPAWHATHOMN TIJIOCKOCTH 1

24 I'eomeTpuueckue oOpa3bl ypaBHEHUH HA KOOPIWHATHOMN TJIOCKOCTH 1

25 KontponbHas padota: "MccnenoBanue GyHKIMA ¢ ITOMOIIBIO TPOU3BOTHOMN" 1

26 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MIEPBOOOPA3HBIX 1

97 [TepBooOpa3ubie anemeHTapHbIX GyHKIMHA. [IpaBuna HaxoxaeHUS 1
MepBOOOPa3HBIX

08 [TepBooOpa3ubie anemMeHTapHbIX GyHKIMA. [IpaBuna HaxoxaeHUS 1
epBOOOPa3HBIX

29 Hurerpain. I'eomeTpuyecknii CMbICI UHTETpasIa

30 Brruucnenue onpeaenéHHoro uaterpaina no gopmyine Hetorona-Jleiitonuna

31 Brruucnenue onpeaenéHHoro uarerpaina no gopmyine Hetorona-Jleiitonuna




32 [Tpumenenne uHTErpaia s HAXOXKACHUS TUIOIIAICH TIIOCKUX (QUTyp 1

33 [TpuMmeHeHre UHTETpaIa VI HAX0XKACHUS 00bEMOB T€OMETPUICCKIX TEIl 1

34 [Ipumeps! pemennii qudppepeHnnanbHbIX YpaBHEHUN 1

35 [Ipumeps! permennii qudppepeHnnaibHbIX YpaBHEHUN 1

36 MareMatruueckoe MOJCIMPOBAHUE PEATBHBIX ITPOIIECCOB € MOMOIIBIO 1
muddepeHnanbHbIX YpaBHEHUM

37 Kontponbnas padota: "[leppooOpaznast u mHTErpan” 1

38 Tpuronomerpruyeckue GyHKIHH, UX CBOWCTBA U rpauKu 1

39 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U rpauKu 1

40 Tpuronomerpudeckue GyHKIIUNA, UX CBOMCTBA U TpaduKu 1

41 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKH 1

42 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1

43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHUH C TIOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

m OT160p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHHH C MOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

45 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

46 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

47 Pemrenne TpuroHOMETPHUYECKUX HEPABEHCTB 1

48 Pemrenne TpuroHOMETPUYECKUX HEPABEHCTB 1

49 Pemrenne TpUuroHOMETPUYECKUX HEPABCHCTB 1

50 Pemenune TpUroHoMeTprYECKUX HEPABEHCTB 1

51 Kontponsnas pabora: "['paduku TpUroHOMeTpu4IeCcKUX (PyHKIIHIA. 1
Tpuronomerpuueckue HepaBeHCTBA"

52 OcCHOBHBIE METO/IBI PEIIEHUS TTOKAa3aTebHBIX HEPABEHCTB 1




53 OcHOBHBIE METO/IbI PEILICHUS IOKA3aTEIbHBIX HEPABEHCTB 1
o4 OcHOBHBIE METO/IbI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PEILICHUS TOKA3aTENbHBIX HEPABEHCTB 1
56 OCHOBHBIEC METO/IbI peIICHHS JIOTapU(PMUIECKUX HEPABEHCTB 1
S7 OCHOBHBIE METO/IbI pEIICHHS JIOTapU(PMUIECKUX HEPABEHCTB 1
58 OcHOBHBIE METO/IbI PELIEHUS JOrapu(PMUIECKIX HEPABEHCTB 1
59 OcHOBHBIE METO/IbI PEILIEHUS JOTapU(PMUIECKUX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEIICHHS HPPAIIIOHAIEHBIX HEPABEHCTB 1
61 OCHOBHBIEC METO/IbI PEIICHHS HPPAIIHOHALHBIX HEPABEHCTB 1
62 OCHOBHBIEC METO/IbI PEIICHHS HPPAITUOHATBHBIX HEPABCHCTB 1
63 OCHOBHBIEC METO/IbI PEIICHHS HPPAIIHOHALHBIX HEPABEHCTB 1
64 I'paduueckre MeTOIBI peICHHUS UPPAITMOHATFHBIX YPaBHEHUN 1
65 I'paduaeckue MeToAbl pelIeHUs] UPPAITMOHATBHBIX YPaBHEHUN 1
66 I'paduaeckue meToAbl pelIeHHs TIOKA3aTeIbHBIX YPaBHEHUN 1
67 I'paduaeckue MeToaBI pelIeHUsI TOKa3aTEIbHBIX HEPABEHCTB 1
68 I'paduaeckue meToap! pemeHust JorapuMUIEcKuX ypaBHEHUH 1
69 I'paduaeckue meToapl pemeHust Jorapu(pMUIECKUX HEPaBEHCTB 1
70 I'paduaeckue MeToabl pemeHus JIOTapuPMUISCKUX HEPABEHCTB 1
71 I'padmyeckure MeTo bl pelIeHUs MOKa3aTeNbHbIX U JIOTapU(PMUIECKUX 1
ypaBHEHUI
79 I'padmyeckue MeTOIbI pelIeHUs MOKa3aTeNbHbIX U JIOTapU(MUIECKIX 1
ypaBHEHUI
73 I'padrueckue MeTo bl pelieHNs OKa3aTeIbHbIX U JOrapu(pMUIECKUX 1
HEpaBEHCTB
74 I'padrueckue MeTo bl pelieHNs OKa3aTeIbHbIX U JIOrapu(pMUIECKUX 1

HCPaBCHCTB




KonTtponsnas padota: "MppanuoHaibHbie, IOKa3aTebHbIEC U JJOTapu(pMUIECKUE

75 " 1
HEpPaBEHCTBA
76 KomrnekcHpie yncna. Anredpandeckas 1 TPUHTOHOMETpUdecKas: (POpMbI 3aITUcCh 1
KOMIUIEKCHOTO YHCIia
77 KomrnekcHbie yrcna. AnreOpandeckas 1 TPUTOHOMETpUYEcKask (OPMBI 3aIHCH 1
KOMIUIEKCHOTO YHCIIa
78 ApudmMernueckue onepanuu ¢ KOMIIEKCHBIMHA YUCIIaMHU 1
79 ApudmMernueckue ornepanuu ¢ KOMIIEKCHBIMHA YUCIIaMHU 1
80 N300paskeHne KOMIUIEKCHBIX YUCENT Ha KOOPAWHATHOH IIOCKOCTH 1
81 N300pakeHne KOMIIEKCHBIX YHCET Ha KOOPIUHATHON MIIOCKOCTH 1
82 ®opmyna Myaspa. KopHu N-0#1 CTENEHN U3 KOMIUIEKCHOTO YKCia 1
83 dopmyna Myaepa. Kopau N-oif cTeneHr U3 KOMILICKCHOTO YHCIa 1
84 [IpruMeHeHre KOMIUIEKCHBIX YUCEI VI pelieHns GU3NYECKUX U TEOMETPUUECKUX 1
3aau
85 Kontponbras padota: "KomruiekcHsie uncna' 1
86 HarypanbsHbie u 11e161€ uncia 1
87 HarypanbsHble u 11e1bie yncia 1
88 [IpuMeHeHre MPU3HAKOB JSITMMOCTH LEIIbIX YUCEI 1
89 [IpuMeHeHHne MPU3HAKOB ACIUMOCTH IEIBIX YHCEIT 1
90 [Ipumenenue npusHakoB aeauMoctu nenbix yucen: HOJl u HOK 1
91 [Ipumenenue npusHakoB aeauMoctu nenbix yrcen: HOJl u HOK 1
92 [IpuMmeHeHne NPU3HAKOB ACTUMOCTH ENIBIX YUCEI: OCTATKH 110 MOTYITIO 1
93 [IpumeHeHne MPU3HAKOB ACTUMOCTH IIEJIBIX YHCEI: OCTATKU MO0 MOIYIIIO 1
94 [IpumeHeHne MPU3HAKOB ACTMMOCTH IIENIbIX YHCeN: alropuT™ EBkimna amns 1
pelIeHns 3a/1a4 B LIEeTIbIX YHCIax
95 KonTtponsHas padota: "Teopus nenbix uncen" 1




Cucrema ¥ COBOKYITHOCTh YpaBHEHHM. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-

96
CIICACTBUSA

97 CucreMa u COBOKYIHOCTh YpaBHEHH. PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIICACTBUS

08 OCHOBHBIEC METO/IbI PEIIEHHSI CUCTEM U COBOKYITHOCTEH paliMOHaIbHBIX
ypaBHEHUI

99 OCHOBHBIEC METO/IbI PEIIECHHS CUCTEM U COBOKYITHOCTEH MPPAIIOHAIBHBIX
YpaBHEHUU

100 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

101 OCHOBHBIEC METO/IBI PEIICHHS CHCTEM U COBOKYITHOCTEH IMOKa3aTeIbHBIX
ypaBHEHUU

102 OCHOBHBIEC METO/IBI PEIICHHS CUCTEM U COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUU

103 OCHOBHBIE METO/IbI PEIIEHHS CUCTEM U COBOKYITHOCTEH JI0rapu(pMUUecKuX
ypaBHEHUU

104 [IpuMeHeHMe CUCTEM K PELICHUI0 MaTeMaTUUECKHX 3a/1a4 U 3aJ]a4 U3 Pa3INuHbIX
oOnacTeil Hayku U peaJlbHOM KU3HH, UHTEpIpeTalus HOIy4eHHBIX Pe3yIbTaTOB

105 [IpuMeHeHMe CUCTEM K PELICHUI0 MaTeMaTHUECKHX 3a/1a4 U 3aJja4 U3 Pa3INuHbIX
oOnacTeil Hayku U peaJlbHOM XKU3HH, UHTEPIPETalus OIy4eHHbIX Pe3yIbTaTOB
[IpuMeHeHre HEpaBEHCTB K PELICHUIO MaTeMaTUYEeCKUX 3a/1au U 3a/1a4 U3

106 pa3nuyHbIX 00JacTell HAyKU U PeanbHOM XKU3HU, HHTEPIPETALNs HOTYYEHHBIX
pe3yabTaToB

107 KonTponsnas pabora: "CrucTeMbl palliOHATBHBIX, HPPALMOHATBHBIX
MOKa3aTeNbHbIX U JIOTapu(PMUUECKUX ypaBHEHUN"

108 PanmonanbHble ypaBHEHUS ¢ TapaMeTpaMu

109 PanmonanbHbIe HEpaBEHCTBA C TapaMeTpaMu

110 PanmonanbeHble cucTeMBI ¢ TapaMeTpamMu




111 HppauunoHnaibHble ypaBHEHMS, HEPABEHCTBA C IIapaMeTpaMHU 1

112 HppaumoHanbHble CUCTEMBI C IApaMeTpaMu 1

113 [Toka3arenbHble ypaBHEHUs, HEPABEHCTBA C ITapaMETPAMU 1

114 IToka3aTenbHbIe CHCTEMBI C TAPAMETPAMHU 1

115 Jlorapugmuueckue ypaBHEHHsI, HEPAaBEHCTBA C ITapaMeTpaMu 1

116 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1

117 TpuroHomeTpudeckue ypaBHEHHUs C MapaMeTpaMHu 1

118 Tpuronomerpryeckue HepaBeHCTBA C MapaMeTpaMu 1

119 TpuroHomeTpuuecKkre CUCTEMBI € ITapaMeTpamMmu 1

120 [TocTpoenue n nccnenoBaHNE MATEMATUYECKAX MOJIENIEN peabHbIX CUTYaIui C 1
MTOMOIIBIO0 YPaBHEHUH C IMapamMeTpaMu

121 [TocTpoenue n nccnenoBaHNE MATEMATUYECKAX MOJIENEN peabHbIX CUTYaIui C 1
MTOMOIIBIO CUCTEM YPaBHEHUN ¢ TapaMeTpamu

122 [TocTpoeHune u ucciaegoBaHUEe MATEMATHUYECKUX MOJICIIEN pealIbHBIX CUTYAILHI C 1
MTOMOIIBIO CUCTEM YPaBHEHUH ¢ TapaMeTpamu

123 Kontponpnas padora: "3agaun ¢ mapamerpamu” 1

124 [ToBTOpEHME, 0000IIEHNE, CUCTEMaTH3aIs 3HaHui: "YpaBHeHUA"

125 [ToBTOpEeHME, 0000IIEHNE, CUCTEMAaTH3aIs 3HaHui: "YpaBHeHU"

126 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTr3anus 3Hanui: "YpaBHeHuss. CUCTEMBI 1
ypaBHeHUI"

127 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTu3anus 3Hanui: "HepaBeHncTaa"

128 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTu3anus 3Hanui: "HepaBeHncTaa"

129 [ToBTOpenue, 06061menHue, cucreMatusanus 3Hanuii: "[IpousBoanas u eé 1
IpuMeHeHue"

130 [ToBTOpenue, 0600meHne, cucreMatusanus 3Hanuil: "[IpousBoanas u eé 1
puMeHeHue"

131 [ToBTOpenue, 060061meHne, cucremaTu3aius 3Hanuil: "[IponsBoaHas u eé 1




npuMeHeHue"

132 [ToBTOpenue, 06001IeHNE, ccTeMaTH3alus 3Hanuii: "MHTerpan u ero 1
npuMeHeHue"

133 [ToBTOpenue, 06001IeHNE, ccTeMaTH3alus 3HaHui: "OyHKkmn" 1

134 [ToBTOpenue, 06o0IIEHNE, cUucTeMaTU3alus 3HaHui: "OyHkiuu" 1

135 Hrorosas koHTpoJIbHAST paboTa 1 1

136 [ToBTOpEHUe, 006001IICHNE, CHCTEMAaTH3aIlNs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 136 10




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

Marematuka: airedpa U Hadajia MaTEMaTUYECKOTO aHaJIu3a, TeOMETPHSL.
Anrebpa u Hauana MaremMaTudeckoro aHanusa, 11 knace/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AkuimonepHoe o0111ecTBO

«M3parenscTBO «IIpocBenieHne

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Anrebpa 1 Hayana MaTeMaTHYECKOTo aHann3a. MeToauueckue peKoOMeH 1aluu.

10-11 xnaccsl - ®enoposa H.E., Tkauera M.B. 2019

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

http://ege.fipi.ru/

http://www.matematika-na.ru

https://uchi.ru/

https://resh.edu.ru/
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