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MOACHUTEJIBHAS 3AIINCKA

VY4eOHblIil Kypc «Anredpa n Hauajga MaTEMaTUYECKOTO aHAIN3a» ABIISETCS OJJTHUM
U3 HauOoJee 3HaUMMBbIX B IPOrpaMMe CpeTHEro 00IIero 00pa3oBaHusl, IOCKOJIbKY, C
OJTHOM CTOPOHBI, OH 00ECNEeYNBACT HHCTPYMEHTAIbHYIO 0a3y I U3YUEeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C Ipyroil CTOPOHBI, POPMUPYET JIOTUYECKOE U
a0CTpaKTHOE MBIIIJICHHE 00YUYarOIIMXCs HA YPOBHE, HEOOXOAMMOM JJIsl OCBOCHUS
MH(pOpPMAaTUKH, OOLIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U APYIMX AMCLUILINH. B
paMKax JJaHHOTO yueOHOro Kypca 00yJaronirecs OBIaIeBaloT YHUBEPCAIBHBIM SA3bIKOM
COBPEMEHHOM HayKH, KOTOpas (OpMyIHPYET CBOU JOCTHKEHUS B MaTEMaTHUECKOM
dhopme.

VY4eOHbIi Kypc anredpsl U Hayal MaTeMaTU4YEeCKOrO aHaju3a 3aKJIaJblBA€T OCHOBY
JUIA  YCIIEITHOTO OBJAJCHUS 3aKOHAMU (PU3MKH, XUMHH, OWMOJOTHMHM, TOHUMAaHUSA
OCHOBHBIX TEHJCHLUUN pa3BUTUS HKOHOMUKH M OOIIECTBEHHOW >KM3HU, MO3BOJIAET
OPUEHTHPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO MCHOJIb30BaTh UX Ul JAJbHEUIIETO 0Opa30BaHMs U B IIOBCEAHEBHOW KU3HU.
B 1o xe Bpems oBiajgeHHe aOCTPAKTHBIMU U JIOTMYECKU CTPOIMMH KOHCTPYKLIHSIMHU
anreOpbl 1 MaTEeMaTHYECKOrO aHalIMW3a Pa3BUBACT YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
00OCHOBBIBATh HCTUHHOCTb, JIOKA3bIBaTh YTBEPXKICHHUS C TOMOIIBI0 HHAYKUUU U
paccykJIaTth  JE€IyKTUBHO,  MHCIOJb30BaThb  OOOOIIEHHE UM  KOHKPETHU3AIUIO,
abcTparupoBaHue U aHAJIOTHIO, (POPMHUPYET KPEaTUBHOE W KPUTHUECKOE MBIIIUICHNE.

B xozne usyuenus yueOHOro kypca «Anredpa 1 Hayanaa MaTEMATUYECKOTO aHAIN3a»
oOyuJaroluecs MoJy4yatoT HOBBIM OIBIT pelICHUs] TPUKIAIHBIX 33]1a4, CAMOCTOATEIHLHOTO
MOCTPOCHUS MAaTEMaTHYECKUX MOJENEH pealbHbIX CUTyallUd, WHTEPIpETalUU
IOJIyYEHHBIX PEIICHUH, 3HAKOMATCS ¢ IPUMEPAMH MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IpUPOJIE, HAYKE U MCKYCCTBE, C BBLAAIOIIMMUCA MAaTEMaTHUYECKMMH OTKPBITHSIMU U UX
aBTOpaMH.

VY4eOHbIif Kypc 0071a1a€T 3HAUNTEIbHBIM BOCITUTATENbHBIM MMOTEHIINAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 Y4eOHbI Mmarepuan, CrnocoOCTByOIUN (HOPMUPOBAHUIO
HayYHOTO MMPOBO33PEHMSI, TaK U Uepe3 CHEUPUKY YUEOHOH AESITENbHOCTH, TpeOytolen
POAODKUTEIBHOW KOHLEHTPAallMM BHHUMAaHUS, CaMOCTOSITEIbBHOCTH, AKKYpPaTHOCTH H
OTBETCTBEHHOCTH 3 MOJIyYE€HHBII pe3ybTar.

B ochoBe meTtomuku 0o0ydeHHsl aireOpe W HadyajlaM MaTeMaTHYeCKOro aHajin3a
JIEKUT AESITEIbHOCTHBIN IPUHIUI 00YUYEHMS.

B crpykrype yueOHOro kypca «AnreOpa M Hayajla MaTEMaTHMYECKOIO aHaJIA3a»
BBIJIETIEHBI CIEAYIOUIUE COJIEPKATEIbHO-METOANYECKHE JIUHUN: «YHCaa U BBIYMCICHUSY,
«DyHKIIMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBa», «Hauama mareMaTH4ecKoro
aHanuza», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COJEPKATEIbHO-METOINYECKHE
JVMHUM U3Y4alOTCsS HA NPOTSIKEHUM JIBYX JIET OOyd€HHUs Ha YpOBHE CPEJHETo OOIIEro
oOpa3oBaHMsl, €CTECTBEHHO JOMOJIHSSA JAPYr ApPYyra U IMOCTENEHHO HACHIAsCh HOBBIMU



TeMamMH W paszfenamu. J[aHHBIA y4eOHBIH KypC SIBISICTCS WHTETPATUBHBIM, MMOCKOJIBKY
oObenuHsET B ce0e CoJepiKaHne HECKOJbKMX MATEeMaTHYECKUX TUCIUTIINH, TAKHX Kak
anrebpa, TPUTOHOMETPUS, MATEMAaTUYECKUIA aHAJIA3, TEOPUS MHOKECTB, MaTeMaTUYECKasl
noruka u apyrue. [Io Mepe Toro kak oOydJaromuecs OBIAACBAIOT BCE Oosee MMPOKUM
MaTeMaTHYeCKUM  ammapaToM, y  HHUX  TOCJIEIOBaTeNbHO  (GopMupyercs H
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJENbh PEaThbHOU CHUTYaIlHH,
MPUMEHSATh 3HAHWA, TOJyYEHHBIE MPU HW3YYECHUU YYEOHOTO Kypca, IJsl perieHUs
CaMOCTOSITENIFHO  C(OPMYJTUPOBAHHON  MaTeMaTWYeCKOW  3ajadd, a  3aTeM
WHTEPIIPETHPOBATH CBOU OTBET.

CopepxarenpHO-MeTONMYECKass JHUHHUS «YnWcna W BBIYKCICHHS  3aBEpIIACT
(dhopMHUpOBaHNE HABBIKOB UCTIOJIB30BAHUS JICHCTBUTEIBHBIX YHCEII, KOTOPOE OBIJIO HAYATO
Ha YpOBHE OCHOBHOTO 0011ero oopa3zoBanus. Ha ypoBHe cpemHero o0miero oopa3oBaHus
ocoboe BHUMaHHE ynemseTcss (OpMHpPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIUYMCIICHUH,
BKJTIOYAIONUX B CEOS MCIONIB30BAaHUE PA3TUYHBIX (OPM 3alMCH YHCIIa, YMEHHUE JIENaTh
MPUKUJIKY, BBITIOJTHATH MPUOIMKEHHBIC BRIYUCIICHUS, OIEHUBATD YHCJIOBBIC BHIPAKCHMUS,
paboTaTh ¢ MaTeMaTUYECKHMMH KOHCTaHTaMH. 3HAKOMbBIE OOYyYarolIUMCs MHOMXECTBA
HATypalbHBIX, IIEJbIX, PAIMOHAIBHBIX W JCHUCTBUTEIBHBIX UHCEN JIOMOJHSIIOTCS
MHOKECTBOM KOMIUICKCHBIX YHCEN. B KaXXIO0M W3 3TUX MHOXECTB PacCMAaTPHUBAFOTCS
CBOWCTBEHHBIE €My cheuuduueckne 3aJadd ¢ Olepaluu: JeJCHHE Halemo,
OTIEpUPOBAaHUE OCTaTKaMHW HA MHOXKECTBE IIEJBIX YHCEN, OCOObIE CBOMCTBA
pPAIMOHANBHBIX W HPPAIMOHAIBHBIX YHCEN, apu(METHYECKHe OTepalnuu, a TaKKe
W3BJICUCHUE KOPHS HATYpPaJIbHOW CTCIICHM HAa MHOMXECTBE KOMIUICKCHBIX YHCEII.
bnarogaps mocnenoBaTeIbHOMY —PpACHIMPEHUIO Kpyra MCHOJIb3YeMBIX YHCel U
3HAKOMCTBY C BO3MOXKHOCTSMH WX NPHMCEHEHHUS JUIsl PEIICHUS pa3IMYHBIX 3a/1a4
dbopMHUpyeTCsT TPEACTAaBICHUE O €IMHCTBE MaTeMaTHKU KaK HayKd U e€ poiu B
MOCTPOEHUU MOJIEJIE peaJbHOTO MHpa, IIMPOKO HCIOJIB3YIOTCS O0000IIeHHE U
KOHKpPETH3aITHS.

Jluanst «YpaBHEHHUS U HEPABEHCTBA» PEAM3yeTCsl Ha MPOTSHKEHUH BCETO O0yUeHUSs
Ha YpOBHE CpeAHEro o0Iero oopa3oBaHus, MOCKOIbKY B KaxaoM paszaene [Iporpammsl
MPEeIyCMOTPEHO pEeIIeHHEe COOTBETCTBYIOIIMX 3amady. B pesynbrare oOydaromuecs
OBJIAJICBAIOT PA3IUYHBIMA METOJAMU PEIICHUS PAIlMOHAIBHBIX, HPPAIMOHAIBHBIX,
MOKAa3aTeIbHBIX, JIOTAPUPMUICCKIX U TPUTOHOMETPUUYCCKUX YpaBHEHHH, HEPABEHCTB U
CHUCTEM, a TaKXe 3ajad, CoJepKalux mapameTpbl. [lomydeHHbIE yMEHHS IIUPOKO
UCIIOJIB3YIOTCSL TIPU MCCIIEIOBAHNU (PYHKIIUNA C TTOMOIIBIO TMTPOU3BOAHON, MPU PEIICHUU
MPUKIAAHBIX 33729 M 33/Ja4 Ha HaxXOXJEHHWE HAMOOJBINX M HAUMEHBIINX 3HAYCHUI
¢byukiuu. [laHHas cojepkaTenbHas JIMHHUS BKJIIOYaeT B ceOs Takke (OpMUPOBAHUE
YMEHUW BBIMOJTHATH pacu€rel 1Mo (GopmynaaMm, mpeoOpa3oBaHUs PAIMOHAIBHBIX,
UPpPAIMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAKCHHUHM, a TaKXKEe BBIPAKEHUH,
colepkalmx CcTeneHn U JjorapudMmbl. braromaps wu3ydeHUI0 —anredpamdecKoro



MaTepuaga MPOUCXOAUT JalbHEWIee pa3BUTHE aNTOPUTMUYECKOTO M aOCTPaKTHOTO
MBINUICHHUS 00y4aronmxcs, GOpMHUPYIOTCS HABBIKU JETYKTUBHBIX PACCYXACHUM, pabOThI
C CUMBOJIbHBIMHU (DOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBHCHMOCTEI B BHUJIE
pPaBEHCTB M HepaBeHCTB. AunreOpa mnpennaraetr 3(QQeKTUBHbIE HHCTPYMEHTHI IS
pEeLIEHNs TPAKTUYECKUX U €CTECTBEHHO-HAYUYHBIX 3374, HAIJISIAHO IEMOHCTPUPYET CBOU
BO3MO>KHOCTH KAaK S3bIKa HAYKH.

CopepxarenpHo-MeTOAMYEeCKass  JUHUSA  «DYHKIMHM ©U  TpaQUKU»  TECHO
NepervieTaeTcsl ¢ APYyruMH JIMHUSAMH Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATENbHOCTh  W3yYEHHMs  Marepuasia. V3ydeHue  CTENEeHHOM,
MOKAa3aTeJIbHOM, JIOrapu(PMUUECKOM U TPUTOHOMETPUYECKHX (YHKIMM, WX CBOUCTB U
rpadUKoOB, HCMONb30BaHHE (YHKIMN A pelieHus 3adad U3 JAPYrux y4eOHbIX
IIPEAMETOB U PEAIBHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAJIM30M, TaK U C
pelieHueM ypaBHEHUM U HepaBeHCTB. [Ipum 3Tom Oomblioe BHUMAaHHUE YIEISETCS
(GbopMHpOBaHUIO yMEHHUS BbIpaxkaTb (OpMyJaMy 3aBUCHUMOCTH MEXIY pPa3IudHbIMU
BEITMYMHAMH, HWCCJIEAOBATh TOJYy4YCHHbIC (DYHKIMH, CTPOUTh MX rpaduku. Matepuan
ATOM COAEPKATEIBHOM JINHUY HALIEJIEH HA Pa3BUTHE YMEHUW U HABBIKOB, MO3BOJISIOIINX
BBIp@XKATh 3aBUCUMOCTH MEXIy BEITUYMHAMHU B Pa3IWIHOW (opMme: aHAIMTUYECKOH,
rpadguueckoil u cioBecHO. Ero uzydenue cnocoOCTBYET Pa3BUTHUIO aJTOPUTMUYECKOTO
MBIIIICHUS, CTIOCOOHOCTH K 0000IIEHNUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTH.

ConepxarenpHass JmHuA «Havana MareMaTnyeckoro aHajlin3a» MO3BOJISIET
CYLIECTBEHHO pAaCIIMpPUTh KPYr KakK MaTEMATUYECKHUX, TaK M IPUKIAJHBIX 3a1ad4,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH TpaduKu
CJIOXKHBIX (DYHKIMMA, ONPEEsATh X HAaUOOJbIINE U HAUMEHbBIIINE 3HAYECHUSI, BBIYUCIISTh
wiomwaan Guryp u o0bEMBI Tell, HAXOIUTh CKOPOCTU U YCKOpPEHUs mpoiieccoB. J(aHHas
COZIepIKaTeNIbHAs JTMHUSA OTKPBIBAET HOBBIE BO3MOXHOCTH ITOCTPOCHUS MATEMaTUYECKUX
MOJENEN pEAJIbHBIX CUTyalUWd, II03BOJIIET HAXOAUTh HAWIIy4lllee pEIICHHE B
MPUKIAIHBIX, B TOM WYHCJIE COLMAIbHO-DKOHOMUYECKHX, 3aJayax. 3HAKOMCTBO C
OCHOBAaMHM MaTeMaTHYEeCKOTr0 aHajh3a CIOCOOCTBYET Pa3BUTHIO  a0CTPAKTHOTO,
(OpMaIbHO-JIOTHYECKOTO W KPEAaTUBHOTO  MBINUICHUS, (OPMHPOBAHUIO YMEHHI
pacrno3HaBaTh NPOSIBIICHUS 3aKOHOB MAaTEMAaTUKM B HAyKe, TEXHHUKE M MCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJAIOLIUXCS pe3yJbTaTaX, MOIYYEHHBIX B XOJE Pa3BUTHSA
MaTE€MAaTUKHU KaK HaAyKH, 1 00 UX aBTOpaX.

ConepxarenbHO-MeToquYecKass JUHUS «MHOXECTBAa U JIOTHKa» BKJIIOYAET B CeOs
AJIEMEHTHI TEOPUM MHOKECTB M MAaTEMAaTHYECKOW JIOTHKHU. Te0pEeTUKO-MHOXKECTBEHHBIE
IIPEACTABIICHUS] NPOHM3BIBAIOT BECh KypC INKOJBbHOW MATEMAaTUKH M IPEIAararoT
HanOojiee YHHMBEpCAIbHBIH S3bIK, OOBEAMHSIONIMN BCE pa3feiabl MaTEeMaTUKH M €€
MIPUJIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MATEMATUUECKUE TUCIUIUIMHBI U UX MPHUIIOKEHUS
B eauHoe 1enoe. [loaTomMy BaXHO JaTh BO3MOXKHOCTh OOYyYaroleMycsi MOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMATUKHA M UCIIOJIB30BaTh €r0 IS



BBIPAXKEHUSI CBOUX MbICIEH. J[pyruM BaKHBIM NPU3HAKOM MAaTE€MAaTUKU KakK HayKd
clieqyeT TpHU3HATh CBOWCTBEHHYIO €M CTporoctb OOOCHOBAaHMW U  CIIEJJOBaHHE
ONpeeNIEHHBIM TpPaBUIaM TOCTPOCHUSI JOKA3aTENbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEMaTUYECKOM  JIOTMKHA  CIOCOOCTBYET  pPAa3BUTHUIO  JIOTMYECKOTO  MBIIUICHHUS
oOy4Jaronuxcsi, Mo3BOJIIET UM CTPOUTh CBOM PACCYXKJIECHHUS HA OCHOBE JIOTUYECKUX
npaBuj, OPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHHUS.

B y4uebnOM Kypce «Anrebpa u Havajga MaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMAaTHYECKOTO0 MOJIETUPOBAHMS, KOTOpPbIE MPHU3BAaHbI CIIOCOOCTBOBATH
(OpMHUPOBAHHUIO HABBIKOB MOCTPOCHHS MOJENEH pealbHBIX CUTyallud, UCCIEIOBAHMS
ATUX MoOJeNied ¢ TOMOUIbI0 ammapara ajureOpbl W MaTeMaTHYeCKOro aHalu3a,
MHTEpIIPETAlNU TIOJTYYEHHBIX PEe3yJbTaToB. Takue 3alaHusl BIUIETEHbI B KaXKIblil W3
paslesoB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepuan y4eOHOro Kypca IIHPOKO
UCIIONB3YeTCsl IS pelleHuss MNPUKIaAHBIX 3adad. [lpu  pemieHun  peanbHBIX
MPaKTUYECKUX 3a7a4 oOydaronIuecs: pa3BUBAIOT HAOMIOAATEIbHOCTh, YMEHUE HAaXOJIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HKCIOJIB30BaTh  aHAJOTHI0, 0000IaTh U
KOHKPETU3UPOBaTh TpoOsiemy. JlesTenpbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAAHBIX 3a7ad OpPTraHu3yeTcs B MPOIECCe M3YYEHHUS BCEX TeM ydeOHOTO Kypca
«Anre0Opa 1 Hauajga MaTeMaTHYECKOTO aHAJIU3ay.

Ha u3zyuenue yueonozo Kypca «Anzebpa u nauana mamemamuydecko2o anaiu3ay
omeooumcs 272 uaca: 6 10 knacce — 136 uacoe (4 uaca 6 neoenro), ¢ 11 xknacce — 136
uacoe (4 uaca 6 neoeiro).

COAEPXAHUE OBYUYEHUA
10 KJIACC
Yucaa v BBIYUCTCHUSA
Panmonansubie yncna. OOBIKHOBEHHBIC U ACCATUYHBIC APOOH, IPOIICHTHI,
OeckoHeUHbIe TIepuoandeckue apoou. [IpumeHenune npobdeit u MpoIeHTOB ISl PEIICHUS
MIPUKIJIAIHBIX 33124 U3 PA3JIMYHBIX OTPACIIEV 3HAHUU U PEAIBHOW KU3HHU.
JlelicTBuTenbHbIE ynciia. PalnoHanbHbIE 1 HPPALIMOHAJIBHBIC YHCIIA.
Apudmernueckue onepanuu ¢ ASUCTBUTEIBHBIMUA YUCTaMU. MOTyJTb J€HCTBUTEITHEHOTO
qucya U ero cBoicTra. [pubamkEHHbIC BEIYUCIICHUS, TTPaBUIa OKPYTJICHUS, IPUKUJIKA U
OLICHKA PEe3yJIbTaTa BHIYUCIICHUMN.

Crenens ¢ ueiabIM nmokasareiaeM. buanom Herorona. Mcmonp3oBaHue moaxoasimei
(hopMBI 3aMKUCH ACUCTBUTEIIBHBIX YUCEN JJIS PEIICHUs TPAKTUUECKUX 3a]1a4 U
MPE/ICTABICHUS JAHHBIX.

ApudmeTrnuecknii KOpeHb HATYPaJIIbHON CTENEHU U €ro CBOMCTBA.

Crenenb ¢ pallMOHAJIBHBIM [TOKA3aTeNIeM U €€ CBOICTBA, CTENIEHD C AEHCTBUTEIbHBIM
[IOKAa3aTeJIEM.

Jlorapudm uucna. CoiicTBa sorapudma. Jlecaruunbie 1 HATypaJIbHbBIC JTOTAPUPMBI.

Cunyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YMCIIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC U apKTaHI'€HC YHCIIOBOTO apryMEHTa.



YpaBHeHUs U HEPABEHCTBA

ToxnaecTBa U TOXAECTBEHHbIE MpeoOpazoBaHUsl. YpaBHEHHE, KOPEHb ypaBHEHUS.
PaBHOCHJIBHBIE  ypaBHEHUsT W YpaBHEHHMs-cIeACTBUA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOJIbl PELIEHUs LEJIbIX U JIPOOHO-pAllMOHANBHBIX YpaBHEHUH W
HEPABECHCTB. MHOTOWIEHBI OT OAHOM MEPEMEHHOM. JleeHrne MHOTOYJIEHa HA MHOTOYJIEH
c octatkoM. Teopema besy. MHorowiens ¢ nensiMu ko3 dunuenramu. Teopema Buera.

[IpeoOpazoBaHus UUCTOBBIX BBIPAKEHUM, COACPHKAIIUX CTEIIEHU U KOPHHU.

Hppaunonaneueie ypaBHEHHs. OCHOBHBIE METOABI PELICHUS HPPALMOHAIBHBIX
YPaBHECHUU.

[lokazaTenbHble ypaBHEHMS. (OCHOBHBIE METOABI PEIICHHS IOKa3aTeIbHBIX
YpPaBHEHUM.

[IpeoOpazoBaHue BbIpaKEHUH, COAEPKAIUX JIOTApU(PMBI.

Jlorapudpmuueckre ypaBHeHus. OCHOBHBIE METOJbl pELIECHUs JOrapupMUUYECKUX
YpaBHECHUM.

OcHOBHBIC TPUTOHOMETPUYECKUE (hopMyIIHL. [TpeobpazoBanue
TPUTOHOMETPUYECKHUX BBIPAXKEHNN. PereHne TpuroHOMEeTpUIECKUX YpaBHEHUN.

Pemienue cucreM JIMHEWHBIX ypaBHEHUN. MaTpuiia CUCTEMBI JIMHEWHBIX YPABHECHUU.
OnpenenuTens MaTpULbl 2X2, €ro FEOMETPUUYECKHI CMBIC U CBOMCTBA, BBIYHUCICHHUE €TO
3HAQ4YE€HUs, MPUMEHEHUE OMPENACIUTENS JUIsl PEHICHUSI CUCTEMbI JIMHEHHBIX YpaBHEHUM.
Pemienne mnpuknagHeIX 3aJad  C  [OMOIIBIO CHCTEMbI JIMHEWHBIX YPaBHEHUM.
HccnenoBanue mocTpoOEHHON MOJIENH € TIOMOUIBEO MATPHUIL U ONIPEIACITUTEIICH.

[TocTpoeHne MaTeMaTHUYECKMX MOJEIEH pealbHOW CHUTyallud C IOMOIIbIO
YpaBHEHH W HepaBeHCTB. IIprmMeHeHHe ypaBHEHM W HEPABEHCTB K PEUICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7la4 U3 pa3INyHbIX 00JacTel HAYKH U PEaIbHOM KU3HU.

DYyHKIUHN U TPAPUKHU

OyHK1us, crnocoObl 3aaanus GyHkuuu. Bzanmuo odbpatubie pyHkiuu. KoMmmnosumus
dbyukiui. ['paduk pyHKIMM. DaeMeHTapHbIe TpeoOpa3zoBaHust rpa@uKoB QPyHKIIUM.

OOnacTe ompeneneHUs: M MHOXKECTBO 3HaueHW QyHkuuu. Hymu ¢yHkmum.
[IpomexxyTku 3HakomocTossHCTBA. UETHBIe M HeuéTHhle GyHKumu. llepuommueckue
byakuun. [IpomMexyTKn MOHOTOHHOCTH (YHKITUA. MaKCUMyMbl I MUHUMYMBI (DYHKITHH.
HauOounbiiiee 1 HauMeHblee 3HauyeHus: QyHKIMHA HAa POMEXKYTKE.

Jluneiinas, KBaApaTuyHas W JApOOHO-NMHEWHas (QYHKIUU. DIeMEHTapHOe
HCCIIEIOBaHUE U TOCTPOCHUE UX IPaPUKOB.

CremenHast (QyHKIMS C HATypadbHBIM W IEJIbIM ToKaszareneM. EE cBoiicTBa u
rpaduk. CBolicTBa U rpaduk KOpHS N-OM CTENEHW Kak (PYHKIIUM OOpATHOM CTENEHU C
HaTypaJIbHBIM MOKA3aTEJIEM.

[lokazatenbHass u Jorapudmuyeckas ¢GyHKIUH, HX CBOHCTBA M TpauKU.
Hcnonp3oBanue rpadhukoB QyHKUIUN AJIs PELICHUS] ypaBHEHUI.



Tpuronomerpudeckasi OKpy>KHOCTb, ONPEACIICHUE TPUTOHOMETPUUECKUX (YHKIHI
YUCJIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCHMOCTH B peajbHBIX Mpoleccax U sBleHusX. ['paduxu
peanbHBIX 3aBUCUMOCTEM.

Hayana mareMaTH4ecKOro aHa/Iu3a

IlocimenoBarenbHOCTH,  CcHOCOOBI  3amaHMs  IIOCHEHOBATeabHOCTEH.  Merton
MaTeMaTUYECKOW MHAYKUHAH. MOHOTOHHBIE M OTPAaHMYEHHBIE IIOCIIEIOBATEIBHOCTH.
HcTopusi BO3HUKHOBEHUSI MaTEMaTUUECKOTO aHAJIM3a KaK aHaJIN3a OECKOHEUHO MaJlbIX.

ApudpmeTrnueckas M TeoMeTpuueckas nporpeccud. beckoHeuHO yObIBaromas
reoMerpuueckas nporpeccus. CyMma O€CKOHEYHO YOBIBAlOIIEH TIeoMeTpUdYecKon
nporpeccuu. JIMHEWHBIM M 3KCIOHEHIMAIbHBIM pocT. Uucno e. dopmyna CioXKHBIX
IIpOLEHTOB. M cnonp30BaHne MPOrPECCUM I PEIICHUS PEAIbHBIX 3a/1ad MPUKIAIHOTO
Xapakrepa.

HenpepeiBHble (QyHKIMM U UX cBoWcTBA. Touku paspeiBa. ACUMIITOTHI IpauKOB
¢bynukuii. CpoiicTBa (pyHKUMH HENpephIBHBIX Ha OTpe3ke. MeToJ HMHTEpBajloB i
pelieHuss HepaBeHCTB. [IpuMeHeHHe CBOWCTB HEMPEpPBhIBHBIX (YHKIUN Ui pELICHHS
3a/1ay.

IlepBass u BTOpas mnpousBojHble (QyHKUMHU. OnpeneraeHue, reoMETpUUYECKUil U
($u3nuecKknil CMbICI MPOU3BOIHOM. Y paBHEHUE KacaTeJIbHOM K rpa@uKy (pyHKINH.

[IpousBoaubie 3nemeHTapHBIX (yHKUMA. [Ipom3BogHas cyMMbl, TpPOU3BEICHUS,
YaCTHOTO M KOMITO3ULIUU (DYHKIUH.

MHosKecTBa M JIOTHKA

MHOK€eCTBO, Olepaluy HaJ MHOXECTBAMM M WX CBOWMCTBa. /(marpammbl Dinepa—
Benna. IIpumeHeHne TEOPETHKO-MHOXKECTBEHHOI'O aIlapara JUisl OMMCAHUS PEeabHBIX
IIPOLIECCOB U ABJICHUM, IIPU PELIECHUH 3a/1a4 U3 JPYIUX Y4€OHBIX PEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHMYECKOro OOBEKTa, CJENICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIC YPABHECHHUS.

11 KJIACC

Yucaa v BIYUCTCHUSA

Harypanbubie u nenbie yucna. [I[puMeHeHne NprU3HAKOB AEIMMOCTH LEJbIX YHCEIL,
HauOonbIMi o0 nenurensd (ganee — HOJl) u HaumensIee o01ee KkpaTHoe (nanee —
HOK), octaTkoB no Mmojynto, anroputMma EBkiua ajist peiieHus 3aj1a4 B LEJIbIX YHCIIax.

Kommekcapie uncna. AnreOpandeckas U TPUTOHOMETpUYECKass (POPMBI 3alUCH
KOMILJIEKCHOTO 4ucia. ApuMeTHdecKkue omepaldd ¢ KOMIUIEKCHBIMU YHUCIaMHU.
N3o0pakeHre KOMIUIEKCHBIX YMCEN Ha KOOpAMHATHOM miockoctu. Dopmyna Myaspa.
KopHu n-oii creneHn u3 KOMIUIEKCHOTO 4Mcia. [I[puMeHeHne KOMIIEKCHBIX YMCEN AJIS
pereHust GU3NIECKUX U TEOMETPUUYECKHX 3a]1ad.

YpaBHeHUs U HEPABEHCTBA



Cucrema M COBOKYNHOCTh YPAaBHEHHII M HEPAaBEHCTB. PaBHOCWIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBHS. PABHOCHIIBHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKHUX YpaBHEHUH c IIOMOIIIBIO
TPUTOHOMETPUYECKOU OKPYKHOCTHU. Perenne TpuroHoMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METOIbI PELLIEHUS TIOKA3ATENbHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUIEHUS CHUCTEM M COBOKYNHOCTEW palHOHAJIbHBIX,
UPPaLMOHAIIBHBIX, [I0KA3aTEIbHBIX U JIOTAPU(PMUUECKUX YPABHEHUH.

VYpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaMU.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTeMaTHYECKHX
3aJa4 U 3a/1a4 U3 Pa3UYHbIX 00JIacTell HAyKU W pealbHOM >KU3HU, UHTEpIpeTalus
MIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUUM U TpaduKku

I'paduk xomnosuiuu Qyskiuii. ['eomerpuyeckue o0pas3bl ypaBHEHUN U HEPABEHCTB
Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKINH, UX CBOMCTBA U TPaPUKH.

['padmyeckue MeTonbl pelieHUs] ypaBHEHUNW U HepaBeHCTB. ['paduueckue mMeToabt
peuIeHus 3a1ad ¢ mapaMeTpamu.

Hcnonp3oBanne rpadukoB (QyHKUMHA Ay HCCIENOBaHUS  MPOLIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HHUKAIOT NpPHU pEUICHUH 33a7ad U3 JAPYTruX Y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HHU.

Hayana mareMaTH4ecKOro aHa/Iu3a

[IpumeHeHne NpPOU3BOAHOM K MCCIAEAOBAHHWIO (YHKIMI Ha MOHOTOHHOCTb U
sKcTpeMyMbl. HaxoskaeHue HanOOoJbIIEr0 M HAUMEHBLIETO 3HAYEHWH HENpepbIBHOU
(GyHKIIUM Ha OTpPE3Ke.

[IpuMeHeHre MPOU3BOIHOM I HAXO0KICHHS HAWTYUIIEro PEIICHHs B IPUKIIAHBIX
3aja4ax, AJis ONPEJIEIeHNs CKOPOCTH M YCKOPEHHUS MPOLiecca, 3alaHHOro (opMyJIoi nin
rpaduKoMm.

[lepBooOpasHasi, OCHOBHOE  CBOWCTBO  mepBoOoOpa3HbIX.  I[lepBooOpasHbie
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNHterpan. I'eoMeTrpryecKkui CMBICT HMHTErpaysa. BelunciieHne oOnpenenéHHoro
uHTerpaia no ¢gopmysne Herotona-Jleionuna.

[IpumeneHne uHTErpanga s HaXOXKIACHMsS IJIOWAAeN IUIOCKUX (GUryp u oObEMOB
r€OMETPUYECKUX TEJL.

[Ipumepsr  pemeHuit  auddepeHunanbHbIX  ypaBHeHHH.  MartemaTuueckoe
MOJIETMPOBAHUE PEAIbHBIX IIPOLIECCOB C MOMOIIBIO U hepeHIINATBHBIX YPaBHEHUH.



Inanupyemoie npeomemmnuvie pe3yibmanvl 0C60CHUA

npumepHoil padoueii npozpammsl (no 200amodyueHus).
OcBoeHnue yuebHoro Kypca «Anredpa v Hauajga MaTEMaTUYECKOTO aHAIH3a»
Ha YPOBHE CpeJHEro o01iero oopa3oBaHus 10HKHOOOECIIEYMBATh
JOCTH>KEHHE CIEAYIOMIMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB:
10 kaacc

Yucaa v BBIYUCTCHUSA:

CcBOOOHO ONEPUPOBATH NOHATUAMU: PALIIOHATBHOE YHCIIO,
OeckoHeuHasl mepuondeckas ApoOb, IPOLEHTHI, HPPALIOHATBHOE YHUCIIO,
MHOECTBA PAIIMOHAIBHBIX U JEHCTBUTEIBHBIX YHUCEI, MOAYJIb
JICUCTBUTEIILHOI'O UMCJIA;

MPUMEHSATH JPOOU U MPOIEHTHI JJIs peIISHUs IPUKIIATHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUN U PEATIbHOMN KU3HU;

MPUMEHSTH PUOIMKEHHBIC BEIYMCIICHUS, TTPaBUJia OKPYTJICHHUS,
MPUKUJKY U OLICHKY pe3yjIbTaTa BHIYMCICHUI;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTEIIEHb C LIEJILIM MOKa3aTeleM,
MCITIOJIB30BaTh MOAXOAAIYIO (hOPMY 3alIUCH AEUCTBUTENbHBIX YUCEI JJIS
pelIeHusl IPaKTUYECKUX 3a]a4 U MPEACTaBICHUS JaHHbIX;

cBOOOJHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb
HaTypaJIbHOU CTEIICHU;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM
NIOKa3aTelieM;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: JIOTapU(PM Urcia, 1eCATUIHBIE U
HATypaJbHBIE JIOTapU(PMBL;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC YHUCIOBOT0 apryMeHTa;

ONEepUPOBATh NOHATUSAMU: APKCUHYC, APKKOCUHYC U aPKTAHIE€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh TOHITHSAMHU: TOXKJIECTBO, YypPaBHEHHE, HEPABEHCTRBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHSATh  pa3Iu4Hble METOAbl PEIICHHS  pPalUOHAIBHBIX U APOOHO-
PaLMOHANIBHBIX YPABHEHUM, IPUMEHATh METOJl MHTEPBAJIOB JIJIsl PELIEHUSI HEPABEHCTB;

CBOOOJHO OINEpUpPOBATH TMOHSATUAMHU: MHOTOWIEH OT OJHON MEePEeMEHHOM,
MHOTOWICH C TENbIMU Kod(uImeHTaMu, KOpHU MHOTOWICHA, MPUMEHATH JIEeJICHUE
MHOTO4JIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera qis peumenus
3ajady;

CBOOOJIHO OIEPUPOBATH MOHATUAMM: CHCTEMa JIMHEHWHBIX ypaBHEHUH, MaTpulia,
ONPEICIIUTENIb MATPUILIBL 2 X 2 U €ro TE€OMETPUUYECKHUIM CMBICII, UCIIOIb30BaTh CBOMCTBA
OonpeneNuTeNss 2 X 2 g BbIYKCICHUSI €r0 3HAYCHUS, NIPUMEHSATh ONPEACTUTENN s
pELIECHUs] CUCTEMBI JIMHEHMHBIX YPAaBHEHUN, MOJEIUPOBATh pPEANbHBIE CHUTYallUU C
IIOMOUIBI0 CUCTEMBI JIMHEWHBIX YPAaBHEHHUM, HCCIEI0BATh IOCTPOCHHBIE MOJEIH C
ITIOMOIIBIO MATPHI] U OTIPEIEITUTENEN, UHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;



UCIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JIJIsl MpeoOpa30BaHus BhIPAXKECHUI;

BBITMIOJHATh MPEOOPa30BaHMsI YUCIOBBIX BBIPAKECHHM, COJEPKALIUX CTEHEHH C
palroHaIbHBIM TIOKa3aTeNIeM;

UCIOJIb30BaTh CBOMCTBA JIOrapu(@MoB A MpeoOpa3zoBaHUs JOrapu(pMUUECKUX
BBIPAKCHUM,

CBOOOZHO OMEpPUPOBATh MOHATUAMU: HPPALUOHAIBHBIE, IIOKa3aTeIbHbIE U
Jgorapu(pMuyuecKre ypaBHEHHS, HAXOAUTh UX PELICHHUS C MOMOIIbI0 PaBHOCHUIBHBIX
NEPEXO0JI0B WM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKHE (OpMysbl Uil IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHUH;

CBOOOJHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, TPUMEHSATh
HEOOXOoauMbIe (POPMYJIBl JJIsi PEHIeHHS OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX
YPaBHECHUI;

MOJIEJIMPOBATh PEAJIbHBIE CUTYallMM Ha SI3bIKE alreOpbl, COCTABIATH BbIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA IO YCJIOBMIO 33/aud, HCCIEAOBATH MOCTPOCHHBIE MOJENIU C
WCITOJIb30BAHUEM armapara aareopsbl.

DOyHKuUU U rpadpuKu:

CBOOOZHO OINEpPUPOBATh MOHATUAMHU: (YHKUUSA, CHOCOObl 3aaaHusd (pyHKLHUH,
B3aMMHO OOpaTHbIC (YHKIMH, KOMIO3ulMs (QyHKIUH, rpaduk (YHKIUU, BBIMOJHATH
3JIeMEHTapHbIe peoOpa3oBaHus rpapuKOB (YHKIIHII;

CBOOOMHO OIEpPUPOBATh TMOHATUSAMHU: OO0NACTh OMNpEAENeHUS] U MHOXECTBO
3HaYEHUN PYHKIMH, HYyJIU QYHKIUH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO  ONEpUPOBAaTh MNOHATUAMM: UETHBIE UM HEUETHbIE  (yHKLUH,
nepuoAnYecKkue (QYHKIUHM, MPOMEXKYTKM MOHOTOHHOCTH (YHKLIHMHM, MAaKCUMyMbl U
MUHUMYMbl ~(QYHKIMHM, HauOoJblllee W HaWMEHbIIeEe 3HAuYeHHE (PYHKIHH Ha
IPOMEXKYTKE;

CBOOOZHO ONEpPUPOBATH MOHATUSAMU: CTENEHHass (YHKIUS C HaTypalbHbIM U
LENbIM IOKa3aTeneM, IpauK CTENeHHONM (QYHKUUMU C HaTypaJbHbIM M ILIEJIbIM
nokasareneM, Tpaduk KOpHS N-OM CTemeHW Kak (yHKIMH OOpaTHOM CTENEHU C
HaTYypaJIbHbIM IOKa3aTeleM;

ONEepUPOBaTh MOHATUSMHU: JIMHEHHAas, KBaJpaTHuHasi © JAPOOHO-TMHEHHAas
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIET0BAHUE U TIOCTPOCHUE UX TPaPUKOB;

CBOOOZHO ONEpPUPOBATH MOHATUSAMU: I[IOKa3aTeiabHass M JorapupmMuyeckas
(GyHKIIMM, WX CBOMCTBAa W TpaUKH, HUCHOJIb30BaTh HMX TpaduKd s pelIeHUs
YPaBHEHUH;

CBOOOZHO  ONEpPUPOBATH  MOHATUSAMHU: TPUTOHOMETPUYECKAs  OKPYXKHOCTb,
OIpeIe/IEHNE TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOIO apryMEHTa;

UCIIOJIb30BaTh rpapuky QYyHKIUHI JUIs1 UCCIEI0BAaHUS MPOLIECCOB U 3aBUCUMOCTEN
OpU pelleHUH 3a7ad U3 JAPYTUX YYeOHBIX MPEIMETOB M PEalbHOM JKU3HM, BBIpaXKaTh
(dopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

Havaja mareMaTH4eCKOr0 aHAJIM3A:



CBOOOZHO OMEpUPOBATh MOHATHSIMH: apupMeTHUYecKass M TeoMeTpuuecKas
nporpeccusi, OECKOHEYHO YOBIBalOIIasi TeOMETpUYEecKas MpPOTPecCHsi, JIMHEHHBI |
HKCMOHEHLIUATIBHBIA POCT, (OpMyJa CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHHUE O
KOHCTaHTE;

UCIIOJIb30BaTh TMPOTPECCUM I PEHIeHUS pPealibHbIX 337a4 IMPUKIATHOTO
XapakTepa;

CBOOOZHO OMEPUPOBATh MOHATHSIMH: MOCIEAOBATEIbHOCTh, CIIOCOOBI 3aJaHUs
MOCJIEIOBATEIBHOCTEM, MOHOTOHHBIE M OTPAHUYEHHbIE TTOCIIEIOBATEIHLHOCTH, TOHUMATh
OCHOBBI 3apOK/ICHHSI MAaTEMaTUYECKOTO aHaJIM3a KaK aHain3a OECKOHEUYHO MaJlbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: HEMpPEpbIBHbIE (DYHKIIMH, TOYKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINHU;

CBOOOZHO OIEpUpPOBaTh MOHATHEM: (YHKLHSA, HENpepblBHAs Ha OTpPE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMHN JJIsI pELICHUS 3a/1a4;

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: TEpBas U BTOPas MPOU3BOAHBIE (PYHKIUH,
KacaTenbHas K rpaguky QyHKINU;

BBIUUCIISATH IPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU JBYX
(byHKIMI, 3HaTh IPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh TEOMETPUUECKMI U (U3MUECKUIl CMBICT MPOU3BOAHOU Jif
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEPALlMU HaJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN ammapar JJisi ONMUCAHUs peajbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX Yy4eOHbIX MPEAMETOB;

CBOOOJTHO OMNEPUPOBATh TMOHATUSAMH: ONpENEICHUE, TEOopeMa, YpaBHEHHE-
CIIEJICTBHE, CBOMCTBO MaTE€MaTHYECKOIO0 OOBEKTa, JI0Ka3aTeIbCTBO, PABHOCUIIbHBIC
ypaBHEHHUS U HEPABEHCTBA.

K koniy oOydenuss B 11 kJjacce oOydarmOnIuicS TMOJIYYUT CIAEAYIOIINE
IpEeMETHBIE PE3YNIbTATHI [0 OTIETBLHBIM TEMaM padboyell mporpaMmbl y4eOHOTO Kypca
«Anre0pa 1 Hayajla MAaTEMaTUYECKOTO aHATTU3ay:

Yuciia 1 BLIYHCIIEHHUS:

CBOOOJHO ONEPUPOBATH MOHATUSMU: HATYpPaJbHOE M LIEJIO€ YHCIIO, MHOXKECTBA
HATypaJbHBIX W IIEJBIX YUCEJ, WUCIOJIb30BaTh MPHU3HAKU JIETUMOCTH LIEJbIX YHCEIl,
HOJZ u HOK HarypanbHbIX uucen ISl peuieHus 3a7ad, OPUMEHSTh aJIrOpUTM
EBknnpa;

CBOOOAHO OINEpPUPOBaTH MOHATHEM OCTaTKa 1O MOJYJIO, 3alHChIBAaTh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHMUS;

CBOOOJTHO ONEPUPOBATH TMOHATHUSAMHU: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMILJIEKCHBIX 4YHCEeJ, MPEACTaBIsATh KOMIUIEKCHBbIE 4YHUCIa B alreOpanyeckod u
TPUTOHOMETPUUYECKON (OopMe, BBIMOJIHATH apu(PMETUUYECKUE OMNepalud ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpPUPOBATh NOHATUAMU: HPPALMOHAIBHBIC, IOKa3aTeJIbHbIE U
jgorapuMuuecKre HepaBEHCTBA, HAXOAUTh MX PEIICHUS C MOMOIIBIO PaBHOCUIIBHBIX
IEPEXOOB;

OCYIIECTBIIATh OTOOP KOPHEN PU PEIIEHUU TPUTOHOMETPUUECKOTO YPABHEHHUS;

CBOOOZHO  ONEPUPOBATH IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (GOpMyJbl Al pEHIeHHS  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHITHSIMH: CUCTEMA U COBOKYIHOCTb YPABHEHHM U
HEPaBEHCTB, PaBHOCWJIbHBIE CHCTEMBl U CHUCTEMBI-CICICTBHS, HAXOAWTH PEILCHUS
CUCTEMBbl M COBOKYIHOCTEH pPalMOHAIBHBIX, UPPALUOHAIBHBIX, IOKA3aTEIbHbIX H
Jorapu(pMUUECKUX YpaBHEHHUH U HEPABCHCTB;

peliaTth paroHaibHbIE, UPPAlMOHATBbHBIC, MTOKa3aTeIbHbIe, JorapudmMuieckre
U TPUTOHOMETPUYECKHE YPAaBHEHHS M HEPABEHCTBA, COJEpXKallMEe MOIYJIN U
IapameTpsl;

OPUMEHATh TrpaQUuecKue METOAbI JJii PEIICHUs YpPaBHEHMH M HEPABEHCTB, a
TAKXK€ 3a/1a4 C IIapaMETPaAMU;

MOJICJIMPOBAaTh pEAIbHbIE CUTyallUd Ha f3bIKE anredpbl, COCTaBISATh
BBIDAKCHMSI, YPaBHEHHs, HEPAaBEHCTBA M MX CHCTEMBI II0 YCIOBHIO 3aJa4H,
UCCIIE0BaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM almapara ajireopsl,
MHTEPHPETUPOBATH NOJYYECHHBIN PE3YJIbTAT.

DOyHKuUU U rpapuKku:

CTPOUTh TIpaUKU KOMIIO3ULIMU (DPYHKIMA C [OMOIIBIO 3JIEMEHTapHOTO
UCCIJIEJOBaHMSI U CBOMCTB KOMIIO3UILIUU ABYX (PYHKIIHII;

CTPOUTh T€OMETpUYeCKue o0pa3bl YpaBHEHUM U HEPABEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOHO ONEPUPOBATH MOHATUSAMU: TPa(QUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

OPUMEHATh (QYHKIUM JUIsI MOJEIMPOBAHUS M MCCIEIOBAHUS PEATBHBIX
IIPOLIECCOB.

Havana maTreMaTH4eCKOro aHaJm3a:

UCIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEN0BaHUs (PYHKIIMU HA MOHOTOHHOCTb U
IKCTPEMYMBI;

HaxXOAWTh HanOOJIbIIEE W HAaUMEHbIIEE 3HAUEHUs (YHKIUU HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOAHYIO JUIA HAaXOXKACHHS HAWIY4lIero pEIIeHHUs B
IIPUKJIAJIHBIX, B TOM YHUCJE COLMAIBHO-)KOHOMHYECKHUX, 3a/1a4ax, Uil ONPEIEIICHUS
CKOPOCTH U YyCKOPEHUS IpoLecca, 3aJaHHOTO (pOpMyIIol WK rpaduKkoM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: NEPBOOOpaA3Hasl, ONpPENEIEHHBIA HHTETpal,
HaXOAWTh IE€PBOOOPA3HBIE DBJIEMEHTAPHBIX (QYHKIMN M BBIUUCIATH MHTErpaj I0
¢dopmyne Herotona-Jleitbnuma;

HAXOAMTh IJIOLIAAN TVIOCKUX GUTYP U 0OBEMBI TE ¢ TOMOIIBIO HHTETpaa;



UMETh TMPEACTABICHWE O MaTeMaTHYeCKOM MOJEITUPOBAHUU Ha MpPUMEPE
cocTaBiieHus nupepeHnanbHbIX YpaBHEHUM;

pemiath MNpPUKIAAHBIE 337aud, B TOM YHCJE COIMAIbHO-3KOHOMHYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUME , 10 KJIACC

KosmuecTBo yacos
Ne HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl IIpakTuyeckue
n/n Bcero KonTtpoabsHbie padoTsl
padoThI
1 MHoskecTBO AeHCTBUTEIBHBIX YHceld. MHorowieHsl. PannoHaiLHBIE 24 1
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI TMHEHHBIX YPAaBHEHUIMA

2 Oynaknuu u rpadgukn. CreneHHas GyHKINS C IETbIM MoKa3aTeaeM 12 1
3 Apudmerndeckuii KopeHb N-oii crenenu. MppannoHaibHble ypaBHEHHS 15 1
4 [TokazatenpHas ¢yakuus. [TokazaTrenbHbIe ypaBHEHUS 10 1
5) Jlorapudmuueckas Gynkuus. Jlorapupmuueckue ypaBHeHUS 18 1
6 TpuronomeTpudecKkue BEIPKEHUS U YPaBHEHUS 22 1
7 ITocnenoBaTrenbHOCTH U IPOTPECCUU 10 1
8 HenpepsiBable hyukmuu. [IponsBoanas 20 1
9 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3aIIHs 3HAHUHA 5 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
TEMATHYECKOE IINTAHUPOBAHHUE , 11 KJIACC

KoanuectBo yacos
Ne n/m HaumeHoBaHue pa3iejioB M TeM NMPOrPaMMBbI Beero Konrpoabnbie IIpakTHyeckue
padoThI padoTsbI

1 UccnenoBanue GyHKIMA ¢ TOMOIIBIO TTPOU3BOTHOM 22 1
2 [TepBooOpasHas 1 UHTETpal 12 1
3 I'paduku Tpuronomerpudeckux GyHKIUNA. TpUrOHOMETpUUYECKIE HEPABEHCTBA 14 1
4 HppanmonanbHble, TOKa3aTeIbHbBIE U JIOTapU(PMUISCKHIE HEPaBEHCTBA 24 1
5) KommiekcHbie uncina 10 1




6 HatypanbHble u Lenble uncia 10 1
; CucTeMbl paliMoOHATBHBIX, HPPAIIMOHATBHBIX ITOKA3aTeIbHBIX U 12 1
norapuMUYECKUX ypaBHEHUN
8 3ajaun ¢ mapameTpamMu 16
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUs 3HAHU I 16
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0

INOYPOYHOE IINIAHUPOBAHHUE, 10 KJIACC

No n/n Jlama Tema ypoka

Ilhan ‘ Daxkm

MHo:xecTBO JefiCTBUTEIbHbIX YHces. MHOro4ieHbl. PaunoHalbHbIe ypaBHEHHSI U HEPABEHCTBA.
CucreMbl JIMHEHHBIX yPaBHeHUH -24 4

1 MHOXkeCTBO, Onepanuy HajJ MHOKECTBAMU U X CBOMCTBA

Heoens JuarpamMmel Diinepa-Benna

IIpuMeHeHNnEe TEOPETUKO-MHOKECTBEHHOT'O anmapaTa JUlsl pelieHus 3a1a4

Panmonanshbie uncna. OOBIKHOBEHHBIC M IECATUYHBIC IPOOH, TPOIICHTHI, OECKOHEYHBIC TIEPHUOIUUECKHIE TPOOH

Panmonaneubie uncna. OOBIKHOBEHHBIC M IECATUYHBIC IPOOH, TPOIICHTHI, OECKOHEYHBIC TIEPHUOIUUECKHIE TPOOH

nedens [IpumMenenue apobeii U MPOLEHTOB I PEIICHUS TPUKIAIHBIX 33124

[Tpumenenue apoOeil ¥ MPOLEHTOB I PELICHUS TPUKIIAJAHBIX 33124

JelictBuTenbHbIe yncia. PanimonanbHble M MppalMOHAJIbHBIC YUCTIa

OO NI WINF-
N

3 Apudmerndeckre onepanuu ¢ JeCTBUTEIbHBIMU YHUCIAMHU
10 nedens Mouyb AeHCTBUTENLHOTO YUCIIa ¥ €r0 CBOMCTBA
11 [puGIMKEHHbIE BEIYMCIIEHHS, TPABUIIA OKPYIJIEHHS, IIPUKUIKA M OLEHKA PE3YJILTaTa BBIYUCICHUM
12 OCHOBHBIE METOIBI PEIIECHNS LETBIX U IPOOHO-PAMOHANILHBIX YPABHEHHN M HEPABEHCTB
13 4 OCHOBHBIE METOIBI PEIIECHNS LEBIX U IPOOHO-PAMOHANILHBIX YPABHEHHH M HEPABEHCTB




14 Heoenn OCHOBHBIE METO/IbI PEIICHUS LIEBIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHHUH U HEPAaBEHCTB
15 MHorouneHns! OT OJHOM epeMeHHOM. JleleHne MHOro4JeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy
16 MHuorounensl ¢ neabiMu Koddduuuenramu. Teopema Buera
17 5 Penrenne cucTeM TMHENHBIX YPaBHEHUM
18 neodens Pelenne cucTeM JMHEHHBIX YPaBHEHUI
19 Matpuia cucTeMsl JIMHEWHBIX ypaBHEeHUI. OnpeaenuTesb MaTpULbl 2X2, €ro reOMETPUYECKUI CMBICT U
CBOMCTBA; BHIYHMCIICHUE €T0 3HAUYCHUs
20 Omnpenenurens MaTpuLpl 2X2, €ro TeOMETPUYECKUI CMBICI U CBOMCTBA; BBIYMCIIEHUE €TI0 3HAYEHHUS
21 6 IIpuMeHeHne onpenenuTens A PELICHUs CUCTEMBI IMHEWHBIX YPAaBHEHUN
22 nedens Pemenye npyKIagHbIX 3324 ¢ IOMOIILIO CUCTEMBI TMHEHHBIX YPaBHEHHIM
23 Pemenue npukinaaHpix 3a7a4 ¢ MOMOILBIO CUCTEMBI JIMHEWHBIX YPaBHEHUM
24 KouTtpoJubHas padora Nel «PannoHaibHbIe ypaBHeHHs U HepaBeHCTBA. CHcTeMbl JIMHEHBIX YPABHEHUIT»
/ynkuum u rpagpuku. Crenennasi pyHKIus ¢ HeJbIM nokasareem -12 4
25 7 OyHkuus, crnocoos! 3aganus GyHkiuu. Bzaumuo odpatusie pynkiuu. Komnosunus ¢hyHkuit
26 neoens I'paduk QyHKImUH. DIeMeHTapHbIE IPe0dpa3oBaHus rpaduKoB (yHKIHI
27 Ob6mnacTh ornpenenaeHuss © MHOXKeCTBO 3HaueHui GpyHkuuu. Hynu @ynkuuu. [IpomexxyTku 3HaK MOCTOSIHCTBA
28 Yéruble u HeuéTHbIe pyHKuuu. [lepuoanueckue Gpynkiuu. IIpomMexxyTku MOHOTOHHOCTH (DYHKITHH
29 8 MaxkcuMymbl 1 MUHUMYMBI QyHKIH. Haubopiee 1 HauMeHblee 3HaueHne (YHKITUU Ha POMEKYTKE
30 Heoens JIuHeliHast, KBaJpaTuuHas U APOOHO-ITUHEHHAS QyHKIHH
31 DeMeHTapHOEe UCCIIEIOBAaHUE U TOCTPOEHHE I'paUKOB ATUX (PYHKUIUN
32 DeMeHTapHOEe UCCIEeIOBaHNE U TOCTPOEHHE I'PadUKOB ATUX (PYHKUINN
33 9 Crernens ¢ 1ensIM okasareneMm. buaom HeroToHa
34 nedens CremneHsb ¢ HebIM nokasareneM. bunom HeoToHa
35 CrenenHast GyHKLHUS C HATYPaJbHBIM H LEJBIM [TOKa3aTeNeM, CBOMCTBA U I'paduk
36 Kontpoabnas padora Ne2 «Crenennas (pyHKIHs, CBOICTBA U rpaduK»
Apupmernyeckuii KopeHb N-oil creneHu. UppanuonanbHble ypaBHeHusi-15 4
37 10 Apudmerndeckuil KOpeHb HaTypalbHOW CTETIEHHU U €r0 CBOICTBA
38 Heoens ApudMeTHIecKuii KOpeHb HATYPAIbHON CTEIICHH U €r0 CBOMCTBA
39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUN, COACPIKAIIMX CTEIICHH U KOPHU




40

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAIIMX CTEIIEHH U KOPHU

41 11 [Ipeobpa3oBaHmst YUCIOBBIX BBIPAKEHHH, COAEPIKANINX CTEICHH U KOPHH

42 neoens Hpparmonansaeie ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHHS UPPALMOHAIBHBIX YPaBHEHHH

43 WppanronansHble ypaBHeHuss. OCHOBHbBIE METO/IbI PEIICHUS HPPAMOHATBHBIX YPaBHEHHIA

44 HppaumonansHbeie ypaBHeHus. OCHOBHbBIE METO/IbI PEIICHUS HPPAMOHATIBLHBIX YPAaBHEHHIMA

45 12 PaBHOCHIILHBIE TIEPEXO/IBI B PEIIEHUU HPPALMOHAIBLHBIX YPAaBHEHHIM

46 Heoens PaBHOCHITBHBIC TIEPEXO/IBI B PEIICHUN UPPALMOHATBHBIX YPABHCHHIA

47 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUH HPPAIMOHATBHBIX YPaBHEHHIA

48 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUH HPPAIMOHAIBHBIX YPaBHEHHIA

49 13 CgoiicTBa 1 rpaduK KOpHS N-0#f CTETNIeHN Kak GyHKIIMUA OOpAaTHOM CTENEHU C HATypaIbHBIM IMMOKa3aTeaeM

50 Heoens CoiicTBa 1 rpaduK KOpHs N-0 CTENEHN KakK (PYHKIMU 0OpaTHON CTENEHH ¢ HATypaabHBIM IT0Ka3aTelIeM

51 KonTtpoabsnas padora Ne3 «CpoiicTBa 1 rpaguK KOpHs N-0ii cTenenu. UppannoHanbHble ypaBHEHHUS»
Ioka3zarenbHas pynkuus. [lokazareabHbie ypaBHeHus -10 4

52 CreneHb ¢ pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA

53 14 CrerneHb ¢ palMOHAJIBHBIM TTOKA3aTeIeM U e€ CBOMCTBA

54 Heoens CreneHb ¢ pallMOHAIBHBIM IT0KA3aTeNIEM M €€ CBOKWCTBA

55 [MTokazarenbHast GyHKIMSI, €€ CBONCTBA M rpauK

56 Hcmosnp3oBanue rpaduka GYHKIMA IS PEIICHUs ypaBHCHUI

57 15 Hcmnosnp3oBanue rpaduka GYHKIMA IS PEIICHUs ypaBHCHUI

58 Hedens [MokazarensHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHHUS TOKA3aTeIbHBIX YPaBHCHUI

59 [MokaszarensHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIECHHUS ITOKAa3aTEIbHBIX YPaBHEHUI

60 [MokaszarensHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIIECHUS ITOKA3aTEIbHBIX YPaBHEHUI

61 16 Konrtpoabnas padora Ne 4 «IlokasarenbHasi pynkuus. [lokasareibHble ypaBHeHUsS»
Jlorapudmudaeckas pynkmuus. Jlorapupmudeckue ypaBHeHus-18

62 Heldens Jlorapudm uucna. CoiicTa norapugpma

63 Jlorapudm uucna. CoiicTa norapugpma

64 Jlorapudm uucna. CoiicTa norapugpma

65 17 JlecATUYHEIE ¥ HATYPAIbHBIE JTOTapUPMBI

66 neoens JlecATUYHEIE ¥ HATYPAIbHBIE JTOTapU(PMBI




67

[IpeoOpa3oBaHue BBIPAXKEHHIA, COAECPIKALINX JOTAPU(MBI

68 [IpeoOpazoBanme BhIpaXKEHUH, COEPKAIINX JTOTapU(PMbI

69 18 [IpeoOpa3oBanKe BRIPAKEHUN, COAEPKAIIUX JIOrapUpMEI

70 neoens Jlorapudmuueckas GpyHKIUs, €€ CBOWCTBA U IpaduK

71 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U TpauK

72 Hcnonb3oBanue rpaduka GyHKIMU IS peIeHUs] ypaBHEHUH

73 19 Hcnonp3oBanue rpaduka GYHKIUH JUTS PEIICHUS yPaBHEHHI

74 neoens Jlorapudmuaeckue ypaBHeHus1. OCHOBHBIE METOIbI PEIICHUS JTOTapU(PMUUECKUX YpaBHEHUH

75 Jlorapudmuaeckue ypaBHeHus1. OCHOBHBIE METOIbI PEIICHUS JTOTapU(PMUYECKUX YpaBHEHUH

76 Jlorapudmudeckue ypaBHeHus1. OCHOBHBIE METOIbI PEIICHUS JTOTapU(PMUYECKUX YpaBHEHUH

77 20 PaBHOCHIIbHBIC TIEPEXOIBI B PEIICHUH JIOTAPUPMUIECKUX YPABHCHHI

78 Heoens PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUHU JOTapu(MUICCKIX YPABHECHUI

79 KonTtpoabsnas padoraNe S «/Iorapupmudeckas pynknus. JJorapupmudeckue ypaBHeHUs1»
Tpuronomerpuyeckue BbIpasKeHHsl M YPABHEHHs -22 4

80 Cunyc, KOCHHYC, TAHT'€HC ¥ KOTAaHT€HC YUCIIOBOTO apryMeHTa

81 21 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC YHCJIOBOI0 apryMeHTa

82 Heoens ApKCHHYC, apKKOCHHYC U apKTaHTCHC YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC ¥ apKTAaHTEHC YUCIIOBOTO apryMeHTa

84 TpuroHoMeTprudeckast OKpY>KHOCTb, OIIPEIeIICHIEe TPUTOHOMETPHUYECKUX (DYHKIIUN YHUCIIOBOTO apryMeHTa

85 22 TpuroHoMmeTprudeckast OKpY>KHOCTb, OITPEIeIICHUEe TPUTOHOMETPHUYECKUX (DYHKIIUN YHUCIIOBOTO apryMeHTa

86 Heoens OCHOBHBIE TPHTOHOMETPUYECKUE (HOPMYIIBI

87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

89 23 OCHOBHBIE TPHTOHOMETPUYECKUE HOPMYIIBI

90 neoens [IpeoOpa3oBanKe TPUIOHOMETPHUUECKUX BHIPAKEHUI

91 [IpeobOpazoBaHe TPUTOHOMETPUUECKUX BBIPAKECHHI

92 [IpeobOpazoBaHye TPUTOHOMETPUUECKUX BBIPAKCHHI

93 24 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI

94 Heoens PelieHue TpUrOHOMETPUYECKAX YPABHCHUI




95

PelmreHne TpUroHOMETPUYECKUX YPaBHEHUN

96 Pemenre TpuroHoMeTprUUEeCKUX YpaBHEHUM
97 25 Pelienne TpPUrOHOMETPUYECKHUX YPABHEHUIA
98 neoens Pelenye TpPUrOHOMETPUYECKHUX YPABHEHUIA
99 Perienne TpUrOHOMETPUUECKUX YPAaBHEHHH
100 Perienue TpUrOHOMETPUYECKUX YPAaBHEHHH
101 26 KonTtpoabsHnas padora Ne 6 «Tpuronomerpuyeckue BbIpakeHUs H TPUTOHOMeTPHYECKHe YPABHEHHA»
IMocaenoBarenbHOCTH M Iporpeccuu — 10 u
102 Hneoens [TocnenoBarenbHOCTH, CLIOCOOBI 3aAaHUSI TOCIIE0BaTeIbHOCTEH. MeTo MaTeMaTHIeCKOW WHIYKIITHH
103 MOHOTOHHBIE U OTPaHUYEHHBIE TTOCIIEA0BATENLHOCTH. MicTOpHs aHann3a 6ECKOHEUHO MaJIbIX
104 Apudmernueckas Iporpeccus
105 27 eoMeTpuyecKas IPOrpeccus
106 neoens Beckoneuno yObIBarOIas reOMETPHYECKas IPOrPECCHs]
107 CyMMa GeckoHEUHO YOBIBaIOIIEH T€OMETPUUECKON MTPOTPECCUU
108 JIMHEWHBIN U 3KCIIOHEHIMAIbHBIN pocT. Yucno e. @opMyiia CI0KHBIX IIPOLEHTOB
109 28 JIMHEWHBIN U 3KCIIOHEHIMAIbHBIN pocT. Yucno e. @opMyiia CI10KHBIX IIPOLEHTOB
110 Heoens Hcrosnp30BaHUe IPOrPECCHHU JUTS PEIICHUS PeaIbHbIX 3a1a4 MPUKIIIHOTO XapaKkTrepa
111 KonTtpoabHas padora Ne 7 «Ilocsie1oBaTe IbHOCTH ¥ MPOrPecCHm»
HenpepbiBable pynkunu. [IpousBoanas — 20 4
112 HenpepbiBHBIE QYHKIIUU U UX CBOICTBA
113 29 Touka pa3pbiBa. ACUMOTOTHI TPahUKOB PYHKIIUI
114 neoens CaoiicTBa ()yHKIMI HENPEPHIBHBIX HA OTPE3KE
115 CgoiicTBa GyHKIINI HETIPEPHIBHBIX HA OTPE3KE
116 Metoa HHTEPBAJIOB TSl pELICHUS HEPABEHCTB
117 30 Mero HHTEPBAIOB ISl PEILICHUS] HEPABEHCTB
118 Heoens MeToa MHTEPBAJIOB [UIsl PELICHHS HCPABEHCTB
119 [TpuMeHeHne CBOWCTB HENIPEPBIBHBIX (DYHKIMN JJIs pEIIeHUs 3a/1a4
120 [IpuMeHeHne cBOWCTB HEMPEPHIBHBIX (DYHKITUI JIs1 PEIICHUs 3a71a49
121 31 I[TepBas 1 BTOpas NPOU3BOJHEIE (PYHKLIUH




122 Heoenn Onpenenenue, reOMETPUIECKUNA CMBICI TPOU3BOIHOM
123 Omnpenenenne, GU3NIECKUN CMBICIT MPOU3BOTHON
124 VYpaBHeHue KacaTeIbHOU K rpaduKy ) yHKITMH
125 32 VYpaBHeHHE KacaTeIbHOU K TpapuKy G yHKIIHN
126 Heoens [Tpon3BOIHBIC 3TEMEHTAPHBIX (DYHKIIHI
127 [Tpon3BoHBIE ANIEMEHTAPHBIX (YHKIUN
128 [Tpon3BoaHasi CyMMBI, IPOU3BEICHHS], YACTHOTO M KOMITO3UIIMU (YHKIUN
129 33 [Tpon3BoHAs CyMMBI, TPOU3BEICHHS, YACTHOTO M KOMITO3UIIMK (PYHKITUH
130 neoens [Tpou3sBoaHAas CyMMEI, TIPOU3BEIEHHUS, YACTHOIO U KOMITO3ULUK (HYHKIIHI
131 KontpoabsHnas padora Ne 8 «IIpousBoanas»
IloBTOpEeHuUe, 00001IeHNE, CHCTEeMATH3AMS 3HAHUI — S U
132 [ToBTOpeHue, 0600IEHNE, CUCTEMATH3alMs 3HaHui: ""Y paBHeHus"
133 34 [ToBTOpeHue, 0000ImEHNE, CHCTEMaTH3aus 3Hanui: "Dy
134 | Hedenn HTorosasi KOHTPOJILHas padora Ne9
135 HToroBasi KOHTpPOJIbHas padora Nel(
136 [ToBTOpEHUE, 0600IIEHNE, CUCTEMATU3AIMS 3HAHUI

Oo011ee KOJMYECTBO YAaCOB MO mporpamme — 136 4, KOHTPOJIbHBIE padoThl -10 4

IIOYPOYHOE IIVTIAHUPOBAHME, 11 KJIACC

n/n

Tema ypoka

KoanuecTBO 4acoB

B
cero padoThI padoThI

Kontpoabubie IIpakTuueckue

Jara
U3ydeHust

DJIEKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

[IprMmeHeHne nporu3BOIHON K
HCCreI0BaHI0 (DYHKINI Ha 1
MOHOTOHHOCTH ¥ IKCTPEMYMBI




IIpuMeHeHne Npou3BOIHON K
HcCie0BaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
WCCJICIOBAHUIO (PYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpruMmeHeHne nporu3BOJHON K
UCCJICIOBAaHUIO (PYHKIIHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpruMmeHeHne nporu3BOJHON K
Hccie0BaHuI0 (QYHKIMN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpruMmeHeHne nporu3BOJHON K
HcCre0BaHI0 (DYHKINN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxnenue HanbonpLero u

HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU

GyHKIIMH Ha OTpE3Ke

Haxoxnenue HanbonpLero u

HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU

(GyHKINU Ha OTpe3Ke

Haxoxnenne HanOoIbIIErO U

HAaUMEHBIIIETO 3HAUEHUs HEMPEPHIBHOMN

(GyHKINU Ha OTpe3Ke

10

Haxoxnenne HanOoIbIIErO U

HAaUMEHBIIIETO 3HAUEHUs HEMPEPHIBHOMN

GyHKIIMH Ha OTpE3Ke

11

Haxoxnenue HanbonpLero u




HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
GyHKIIMH Ha OTpE3Ke

Haxoxnenue HanbonpLero u

12 HAaMMEHBILIETO 3HAYEHUSI HEMPEPHIBHOU
(GyHKIMU Ha OTpe3Ke
[IpumeHeHue nporu3BOIHOMN ISt

13 HAXO0JKJICHUS HAWJTYYIIEro PEIICHUS B
MPUKIIATHBIX 3a/1a4ax
[IpumeHeHue nporu3BOIHOMN ISt

14 HAXO0JKJICHUS HAWJTYYIIEro PEIICHUS B
MPUKJIATHBIX 3a/1a9ax
[Ipumenenre npou3BOIHON IS

15 OTIpEIeTICHUSI CKOPOCTH M YCKOPEHUS
npoiiecca, 3a1aHHOT0 (GOPMYIION UITH
rpagukoM
[Ipumenenre npou3BOIHON IS

16 OmpeJieNICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (GOPMYIION UITH
rpagukoM

17 Kommosurus ¢yHKImit

18 Kommozurus ¢pyHKImit

19 Komnosunus ¢pynkunit

20 ['eomeTpuyeckue 00pas3bl ypaBHEHUN Ha
KOOPAMHATHOW IJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHHIA Ha
KOOPAMHATHOW IJIOCKOCTH

99 KonTtponsnas pabdora: "Mccnenoanue

(GyHKLIUH C TOMOIIBIO TPOU3BOIHON"




[TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO

23
epBOOOPa3HBIX

24 [lepBooOpa3HbIe FeMEHTapHBIX (PYHKITHIA.
[IpaBuna Hax0XJIEHHS IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe AeMEHTAPHBIX (YHKIIHA.
[TpaBuiia Hax0XkI€HUS IEPBOOOPA3HBIX

26 Hurerpai. I eoMeTpuyeckuii CMbICIT
MHTETpaa

97 Brruncnenue onpenenéHHoro HHTerpaia
no ¢popmyne Hetorona-Jleitbuuma

28 Boruncnenue onpenenéHHOro nHTErpaia
o ¢popmyne Hrrorona-JleitOuuia

29 [IpumeneHne nHTErpaia s HaXOXKICHUS
TUIOMIAIeH TUIOCKUX QUryp

30 [IpumeneHne nHTErpaia s HaXOXKICHUS
00BEMOB reOMETPUYECKHX Tell

31 [Tpumeps pemennii nuddepeHImaTbHbIX
ypaBHEHUU

32 [Tpumeps! pemennii mudepeHamTbHbIX
ypaBHEHUU
MaremaTtrueckoe MOJEIUPOBAHHE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
Qg depeHInaIbHbIX ypaBHEHUN

34 Kontponbnas padota: "[lepBoobpazHas u
uHrerpan"

35 Tpuronomerpudeckue GyHKINU, UX
CBOICTBa U Tpaduku

36 Tpuronomerpudeckue GyHKINU, UX




CBOWCTBA U rpaduKu

Tpuronomerpuueckue GyHKINH, UX

37 .
CBOWCTBA U TrpaduKu

38 Tpuronomerpudeckne QyHKINAU, HX
CBOICTBa U Tpaduku

39 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U IrpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHHUH C TTIOMOIIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

42 YpaBHEHHUH C TTIOMOIIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

43 YpaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemenne TpuroHOMeTpUYECKHUX
HEPaBEHCTB

45 Pemienne TpUroHOMETPUYECKUX
HEPaBEHCTB

46 Pemenne TpUroHOMeTpUYECKHUX
HEPaBEHCTB

47 Pemienne TpUroHOMETPUYECKUX
HEPaBEHCTB

48 Kontponbnas padora: "I'paduku




TPUTOHOMETPUUYECKUX (YHKLIUH.

Tpuronomerpuyeckue HepaBeHCTBA"

OcHOBHBIC MCTObI pCIICHUA

49 [I0Ka3aTEJIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIbI PELIECHUS
MIOKa3aTeJIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeJIbHBIX HEPABEHCTB

59 OcHOBHBIE METO/BI PELLICHUS
[I0Ka3aTEJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELICHUS
Jgorapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/IBI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/IBI PELLICHUS
J0rapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELIECHUS
Jorapu(pMUUECKUX HEPABEHCTB

57 OcHOBHBIE METO/IBI PELLICHUS
UPPALMOHAIIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PELICHUS
UPPALMOHATIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELIECHUS
MPPALMOHAJIBHBIX HEPABEHCTB

60 OcHOBHBIE METO/BI PELLICHUS
UPPALMOHATIbHBIX HEPABEHCTB

61 ['padmyeckue METOABI peLICHUS

UPPALMOHAIIBHBIX YPABHEHUN




62

I'paduueckue MeTo bl pemeHus
UppaMOHAFHBIX YPaBHEHHHA

63

I'paduueckue MeTo bl peneHus
II0Ka3aTEJIbHBIX YPAaBHEHUM

64

['padmyeckue METOABI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

65

I'paduueckue MeTo bl peneHus
JOTapU(PMHUUECKUX YPaBHECHHUI

66

I'paduueckue MeTo bl penieHus
norapu(pMHUECKUX HEPABEHCTB

67

['padmyeckue METOABI peLICHUS
Jgorapu(pMUUECKUX HEPABEHCTB

68

I'paduueckue MeTo bl pemeHus
MOKA3aTeNbHBIX U JOrapu(PMUUECKUX
ypaBHEHUU

69

I'paduueckue MeTo bl pemeHus
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUU

70

['padmyeckue METOABI peLICHUS
NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

['padmyeckue METOABI peLIeHUS
MOKa3aTeNbHBIX U JOrapu(PMUIEcKux
HEPABEHCTB

72

KonTtponsHas padora: "UpparuoHanbHeie,
HoKa3aTesbHbIE U JJorapudmMudeckue
HepaBeHCTBA"

73

KowmrnekcHeie yncna. Anrebpandeckas u




TpUTrOHOMETpHUYECcKasi pOPMBI 3arucu
KOMIIJIEKCHOT'O YHCiIa

KowmrnekcHeie yncna. Anrebpandeckas u

74 TpUTrOHOMETpHUYECcKasi pOPMBI 3arucu
KOMIUIEKCHOTO YHCIIa

75 Apudmerndeckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIAMHU

76 Apudmerndeckue onepamnuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

77 N3o06paskeHne KOMIUIEKCHBIX YnCell Ha
KOOPAMHATHOW INIOCKOCTH

78 N300paxeHre KOMITJIEKCHBIX YHCE Ha
KOOPAMHATHOW IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenu us
KOMIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oii crenenu us
KOMIUIEKCHOTO YHCIIa
[TprMeHeHre KOMIUIEKCHBIX YUCEI IS

81 peteHust GU3NIECKUX U TEOMETPHUIECKUX
3a1a4y

82 KonTtponbnas padorta: "KomriekcHbie
yucna"

83 HarypanbHble U mensie 9ucia

84 Harypanbabie u 11e1b1e ynciaa

85 [IpumeHeHne Npu3HaKoB AETUMOCTH
LEJIBIX YUCEI

86 [TpumeHeHre MpU3HAKOB AETUMOCTH

OEJIBbIX YHUCEI




87

IIpuMeHeHne pU3HAKOB JEIUMOCTH
nensix yncen: HO n HOK

88

[IpuMeHeHne npru3HAKOB JEIUMOCTH
uensix yrcen: HOJl u HOK

89

[TpuMmeHeHre MpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH [0 MOIYJIIO

90

IIpuMeHeHue IpU3HAKOB JEIUMOCTH
LEJIBbIX YUCEII: OCTATKH I10 MOIYIIIO

91

IIpuMeHeHne pU3HAKOB JEIUMOCTH
LeJIBIX YHCell: anroput™ EBkinna mis
peuieHus 3a1a4 B LEeJbIX YUCIIax

92

KoHnTtponbHast pabora: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

94

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

95

OcHOBHBIC MCTOBI pCIICHUA CUCTCM U

COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUN

96

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEW MppalliOHAbHBIX
ypaBHEHUU

97

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUU

98

OcHOBHBIC MCTOBI pCIICHUA CUCTCM U




COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

99

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JIoTapu(pMUIECKIX
ypaBHEHUU

100

OCHOBHBIE METO/IBI PELICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
ypaBHEHUU

101

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 13
pa3IMYHBIX 00JIaCTeH HAYKU U PEaTbHOU
YKU3HU, UHTEPIIPETALUs MOTy4YEeHHBIX
pe3yabTaToOB

102

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 13
pa3IMYHBIX 00JIaCTeH HAYKU U PEaTbHOU
YKU3HU, UHTEPIIPETALUs MOTy4YEeHHBIX
pe3yabTaToOB

103

[IpuMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 13
pa3IMYHBIX 00JIaCTEeH HAYKU U PEaTbHOU
JKU3HHU, UHTCPIIPCTALNA MMOJTYYCHHBIX
pe3yabTaToOB

104

KoHnTtponbnas padora: "Cuctemsl
palMoOHATEHBIX, UPPAIIHOHATEHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHHUI"

105

PannonanbHble ypaBHEHHSI ¢ TapaMeTpamMu




PanuonanbHbie HEpaBEHCTBA C

106
napaMeTpamu

107 PanmonaneHbIe cUCTEMBI C MapaMeETpaMU

108 HppauroHanbHbie ypaBHEHUA,
HEPAaBEHCTBA C TapaMeTpaMu

109 HppanmonaibHble CUCTEMBI C
napaMeTpamu

110 [ToxazarenbHbIe ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazaTenbHBIE CUCTEMBI C TTApAMETPAMHU

112 Jlorapugmuueckue ypaBHEHUS,
HEPABEHCTBA C ITapaMeTpaMHu

113 Jlorapudmudeckue CUCTEMBI ¢
napaMeTpamu

114 TpuronomeTpruuecKkue ypaBHEHHUS C
napaMeTpamu

115 TpuronomeTpuyeCcKrue HEPaBEHCTBA C
napaMeTpamu

116 TpuronomeTpuyecKkrue CUCTEMBI C
napaMeTpamu
[Toctpoenue u uccnegoBaHue

117 MaTeMaTUYECKUX MOJIENeN peaTbHbIX
CUTYallUil C TOMOIIBIO YPaBHEHUH C
napaMeTpamu
[Toctpoenue u uccnegoBaHue

118 MaTEeMaTUYECKUX MOJIEJIEH peaabHbIX

CUTYallMil C TOMOIIBIO CUCTEM YpaBHEHU I
C mapameTpaMu




[Toctpoenue u uccinenoBaHue
MaTeMaTUYECKUX MOJIENel peaTbHbIX

119 CUTYallMil C TOMOIIIBIO CUCTEM YpaBHEHU I
C mapameTpaMu

120 KonTtponbHas pabdota: "3anauu ¢
napaMmerpamu”

121 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHMi: "YpaBHeHus"

122 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "YpaBHeHus"
[ToBTOpeHnue, 06001IeHNE, CCTEMAaTH3aIUs

123 3HaHMi: "YpaBHeHusa. Crucremsl
ypaBHEHUI"

124 [ToBTOpenue, o6o0IIeHNE, CUCTEMAaTU3AIUS
3HaHuii: "HepaBencrsa"

125 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrna"

126 [ToBTOpenue, o6o0IIeHNE, CHCTEMATU3AIUS
3HaHuii: "HepaBencrsa"

127 [ToBTOpenue, o6oOLIIeHNE, CUCTEMATU3AIUS
3HaHuii: "lIponsBoaHas u e€ npuMeHeHue"

128 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "[IponsBoaHas u e€ npumeHenue"

129 [ToBTOpenue, o6o0IIeHNE, CUCTEMAaTU3AIUS
3HaHuii: "lIponsBoaHas u e€ npuMeHeHue"

130 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "HTerpan u ero npumeHeHue"

131 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS




3HaHui: "Oynkun"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

132 - 1
3HaHui: "Oynkun"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKIUH"
134 Wrorosast kKoHTpoJbHASA paboTa 1
135 HroroBast koHTpOIbHAs paboTa 1
136 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIINS 1
3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YEBHO-METO/IMYECKOE OBECIIEYEHME OBPA30BATEJLHOT'O
MPOLIECCA

1.Mopakosuu A.I'. u ap. Anre6pa 1 Hayayla MaTeMaTuueckoro ananuza. 10 -11
Kiacchl. B 2 4. YueOHUK 1 3a1a4HUK IS y4alIuxcst o01ieo0pa3oBaTeIbHbIX
yapexJieHui (mpodribHBIN ypoBeHb) - M.: MHeMo31Ha
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