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HOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «Anrebpa W Hayajga MaTEMaTHUYECKOIO aHaIM3a» SIBIIAETCA
OJIHUM U3 HauOoJiee 3HAYMMBIX B MIpOrpaMMe CpeaHero oOIiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJTHOH CTOPOHBI, OH 0OECHEeYMBAET MHCTPYMEHTAIBHYIO 0azy s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAYUHBIX KypCOB, & C JPYrod CTOPOHBI, (POpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBINUICHUE O0YyYarONINXCsl Ha YPOBHE, HEOOXOIUMOM
JUI OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTH M JPYTHX
TUCIUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJeBaroT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpass (QOpMYJIUpPYET CBOU
JOCTHKEHHS B MAaTEMaTH4YeCcKoi (hopme.

VYyeOHblll Kypc anreOppl M Havyajl MaTEMaTUYECKOr0 aHalld3a 3aKJIa/IbIBaeT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJICHUS 3aKOHAaMM (U3HMKH, XMMHH, OHOJIOTHH,
NOHWMAaHUS OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMUKH U OOLIECTBEHHOM KU3HH,
NO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJb30BAaTh UX JUIsl JaJbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiafieHHEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKIUSIMU aireOpbl M MaTeMaTHYeCKOro aHallu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBAThH
YTBEPXKJICHUSI C TIOMOIIBIO UHIYKUMU U PacCyk AaTh NEAYKTUBHO, MCIOJIb30BATh
00001IeHEe W KOHKPETH3allMio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJICHUE.

B xone m3yueHuss yueOHOro kypca «Airedpa ¥ Hadajla MaTeMaTH4eCKOro
aHajau3a» 00ydYaroluecs MOJy4YaloT HOBBIA OMNBIT PEIICHHS MPUKIAAHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEH peaslbHbIX CUTYaluH,
UHTEPHpPETalUA  TOJYYEHHBIX  PEIICHWH, 3HAKOMATCA C  [pUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJIE, HAyKe U HCKYCCTBE, C
BBIIAIOLIMMUCS MATEMaTUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHblil Kypc o0nagaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4eOHbIH MaTepHuas, CHOCOOCTBYIOITUI
(OpMHUPOBAaHNIO HAYYHOIO MHPOBO33PEHHs, TaK M 4Yepe3 crneuuduky ydeOHOM
NeATeNbHOCTH, TpeOyIomed MNPOAOKUTENbHOW KOHLUEHTPAUUd BHUMAHUA,
CaMOCTOATEIILHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 ITOJTYYEHHBINA pe3yJIbTaT.

B ocHoBe Metoauku 00yueHus aaredpe 1 HayajlaM MaTeMaTH4eCKOro aHalln3a
JEXKUT I€ATETbHOCTHBIA TPUHIUIT O0yUEHHUS.

B cTpykType yueOHoro kypca «Anredpa u Hayana MaTEMaTHYECKOTO aHATTN3a)
BBIJICJICHBl  CIIEAYIOIIME COAEPKATEIbHO-METOAUYECKUE JIMHUKA: «Yucna u
BbIuncieHUs», «DyHKMu U rpadpukmn», «YpaBHEeHUs U HepaBeHCTBa», «Hauama
MaTEMaTUYECKOro  aHanmu3a», «MHoOXkecTBa U JIoTMKa». Bce OCHOBHbIE
COJIEP/KATENbHO-METOJUYECKHE JIMHUM H3YYaroTCsl Ha NPOTSHKEHUM JBYX JIET



oOy4eHHst Ha YPOBHE CPETHEro 001Iero 00pa3oBaHusl, €CTECTBEHHO JTOTIONHSS IPYT
JpyTa M MOCTENEHHO HACKIIIAsSCh HOBBIMHA TEMaMH U pasenamMu. J[aHHbI yueOHbIi
KypC SBJSIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEIWHSAET B cebe coaepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX IWCIMILINH, TAKHX KakK ajaredpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUM aHAIIU3, TEOPUSI MHOXKECTB, MaTeMaTuuecKas JJoruka u apyrue. [1o
Mepe TOro Kak o0ydJaroliuecsl OBJiaJieBatoT BcE€ 0osiee MUPOKUM MaTEeMaTUUYECKUM
ammapaToM, Y HUX ITOCJIEIOBATEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHUE
CTPOUTHh MAaTEMAaTUYECKYI0 MOJENb PEaTbHOM CUTYyallud, MPUMEHSITh 3HAHUS,
MOJIYYCHHBIC TIPU HW3YYCHHH Y4YEOHOTO Kypca, JUIsl PelieHUs CaMOCTOSTEIHHO
c(hOpMyTUPOBAHHOM MaTeMaTHYECKOW 3aja4yd, a 3aT€M HWHTEPIPETUPOBATH CBOM
OTBET.

ConepxarenbHO-MEeTOIMYECKas JIMHUS «Uuciaa W BBIYUCICHUS) 3aBEpIIAcT
dbopMHUpOBaHUE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanusi. Ha ypoBHe cpeaHero oomiero
oOpa3oBaHusi 0cob0O€ BHUMaHue yaemsiercs (QOPMHUPOBAHUIO  HABBIKOB
paIMOHAIBHBIX BBIYUCICHHUM, BKIIOYAIOMINX B CEOSl MCIOIB30BAHUE PA3TMYHBIX
dbopM 3amucH YHUCIa, YMEHWE JeNaTh MPUKHUAKY, BBIMOIHATH MPHOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh UYUCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMAaTHYCCKUMHU
KOHCTAHTaMHU. 3HaKOMble OOYy4YalomMMCs MHOXKECTBA HaTypajbHBIX, LEJbIX,
palMOHANIBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJIHSIOTCS  MHO>KECTBOM
KOMIIJIEKCHBIX YWCel. B KakaoM ©3 3THX MHOXECTB pPacCMaTPUBAIOTCS
CBOWCTBEHHBIE €My cheunduueckue 3amadd ¥ OIepaluy: JeJIeHHe Haledo,
OMEepUPOBAHUE OCTATKAMU HAa MHOXECTBE IIEJBbIX YHCEN, 0COOble CBOMCTBA
paIMOHANBHBIX U UPPAMOHAIBHBIX YHCEN, apuMETUYECKUE OTepaIii, a TakKe
W3BJICUCHUE KOPHS HATypaJlbHOM CTEMEHW Ha MHOXECTBE KOMIUICKCHBIX YHCET.
bnarogaps mocienoBaTeNbHOMY paCIIUPEHHIO KpPyra HCHONIB3YEeMbIX YHCENl U
3HAKOMCTBY C BO3MOKHOCTSIMH WX TIPUMEHEHUS JJIsi PEIICHUS Pa3IMYHBIX 337ad
dbopMupyeTCsl TIpeACTaBICHHE O €AMHCTBE MAaTEMAaTUKH KaK HAyKH W €€ pOJId B
OCTPOCHUU MOJIETICH peanbHOro MHpa, MIMPOKO HCIONB3YIOTCS 0000IIeHrne U
KOHKPETH3aIHSL.

Jlunust «YpaBHEHUS! U HEPABEHCTBA» peaU3yeTCsd Ha MPOTSHKEHUHM BCETO
o0OyueHHs Ha YpOBHE CPEAHEro OOIIero 00pa3oBaHUs, MOCKOIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO peIIeHHEe COOTBETCTBYIOIIMX 3anad. B
pe3ynbrare OoOydJaromuecss OBJIAJCBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
pallMOHABHBIX, HPPAIMOHAIBHBIX, TMOKA3aTeNbHbIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUYECKNX YpPAaBHCHHWH, HEPABEHCTB M CHCTEM, a TaKXKe 3ajaad,
comepxammx mapaMmerphl. lloydeHHBIE YMEHHSI ITUPOKO WCIOJIB3YIOTCS TIPH
UCCIIeIOBaHUH (DYHKIIUH C TIOMOIIBIO MPOM3BOIHOM, TIPH PEIICHUH MPHKIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAaXOXXJEeHWE HAauOOJBIITNX U HaUMEHBIINX 3HAYCHUN (yHKIIUU.



JlanHast comepkaTesbHasi IWHUS BKJIIOYAET B ce0s Takke (pOpMUPOBAHHE YMEHUN
BBINIOJIHATh ~ pacy€Tsl 1O  ¢opMysnaM, MpeoOpa3oBaHHs  PalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TaKXe BBIPAKCHUH,
cojepxalux CcTeneHu u jorapudmbl. brarogapss u3ydeHuro anreOpandeckoro
MaTepHaia IpOUCXOIUT HalibHEHIIIee Pa3BUTHE AJITOPUTMUIECKOTO U aOCTPAKTHOTO
MBIIIJIEHUST 00yYaromuxcs, (GOpMHUPYIOTCA HABBIKM AEAYKTHBHBIX PacCy>KICHUH,
paboThl C CHUMBOJIbHBIMU (OopMamMH, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCHMMOCTEH B BUJIE pAaBEHCTB M HEPaBEHCTB. AnreOpa mpemnaraeT 3QpPpeKTuBHbIC
UHCTPYMEHTBl IS pEUIEHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ady,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KakK sI3bIKa HAYKH.

ConepxkarenpHo-MeTouueckas JuHUS «DyHKUMM W rpa@uku» TECHO
HEeperyieTaeTcsd ¢ APYTrMMH JIMHUSMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aHaET MOCIEA0BATEIBHOCTh U3YUEHNs MaTepruaia. M3yuenne cTeneHHou,
[IOKa3aTeJIbHOM, JTIOrapu(PMUUYECKON U TPUTOHOMETPUUYECKUX (DYHKIIHI, UX CBOMCTB
U rpauKOB, UCHOJIb30BaHUE (PYHKIMI JJIs pelieHus 3a7ad U3 JAPYTUX y4eOHBIX
IPEIMETOB U PEANBHON KU3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKHUM aHAJIU30M,
TaKk U C PEIICHHWEM YpaBHEHHWH W HepaBeHCTB. Ilpu 3TOM OoJblIOE BHUMaHHE
yaensercs (pOpMUPOBAHMIO YMEHHUS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
Pa3IMYHBIMU BEJIIMYMHAMH, HCCIENO0BAaTh MOJYy4YeHHbIE (YHKIHUHU, CTPOUTH HX
rpaduku. MaTepuai 3Toi cofep)kaTeabHOM JIMHUN HaIeJIeH Ha Pa3BUTHE YMEHHH U
HAaBBIKOB, I03BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IMYHON
dbopme: aHATUTHYECKOM, Tpaduyeckor U ciioBecHO. Ero nzyuenue cnocooCcTByeT
Pa3BUTHIO aNTOPUTMHUYECKOTO MBINIJIEHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3alMH, HCIIOJIb30BAHUIO aHAJIOT .

ConepxarenpHasd JmHug «Hadana MareMaTHyecKoro aHaiau3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MAaTeMaTHYeCKUX, TaK M MPHUKJIAJHBIX 3a/ad,
JIOCTYIIHBIX OOYyYarolmuMcs, TaK KaK y HUX MOSBIISIETCS BO3MOXKHOCTh CTPOUTH
rpa@uKyd  CIOXKHBIX (DYHKIHM, ONPEAeNTsITh WX HAWMOOJBIINE W HAUMCHBIIHE
3HAYEHHUsI, BBIYUCIATH IUIOUIAAH (QUTYp U OOBEMBI TEJ, HAXOAUTh CKOPOCTU M
YCKOpEeHHsI TpolieccoB. JlaHHasi cojaep)kareibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHUSI MAaTeMAaTHYEeCKUX MoOJeNiell pealbHBIX CUTYyaIuH,
N03BOJISIET HAXOAUTh HAMITYYILIEE PELICHUE B IPUKIIAHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBAaMM MaTE€MaTHYECKOTO aHaiau3a
CIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (HOPMAIBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (POPMUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBIECHUS 3aKOHOB
MaTEMaTUKH B HAyKe, TEXHUKE U UCKyccTBE. OOydaronuecs y3HarT O BbIIAIOIMINUXCS
pe3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MAaTEMaTUKH Kak HayKu, U 00 HX
aBTOpAX.



ConepxaTenbHO-MeToauYecKasi TMHUA «MHOXKECTBa U JIOTUKa» BKJIIOYAET B
ce0sl 3JIEMEHTBl TEOpPUHM MHOXKECTB M MaTEMaTUYECKOM JOrMKd. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYypC IIKOJIbHOW MaTeMAaTUKHU
U TpeasiaraloT Hau0oJyiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSAIONIMN BCE pa3Jeibl
MaTEeMaTUKH H €€ TPWIOKEHUN, OHU CBS3BIBAIOT pa3HbIE MaTEMaTHYECKUE
JUCUUIUIMHBL W MX MPWIOXKEHUs B eauHoe uenoe. [losTomy BaxkHO naTh
BO3MOXHOCTh OOy4YalIIeMycs MOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOW MaTeMaTUKH U UCIOJIb30BATh €ro JJISl BBIPAXKEHHUSI CBOMX MBICIIEH.
JlpyruM BaXHBIM TMPU3HAKOM MaTEMaTHKH KaK HayKd CJIeAyeT MpHU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHUM U CIIEJOBAHUE OIpPeAeIEHHBIM
npaBujaM  TMOCTPOCHMSI  JOKa3aTelbCTB.  3HAKOMCTBO C  3JeMEHTaMu
MAaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MHBIIIJICHUS
o0y4Jaronuxcsi, H03BOJISIET UM CTPOUTH CBOU PACCYK/IEHHSI HA OCHOBE JIOTMYECKHUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIILICHHUS.

B yuebHom Kkypce «Anrebpa W Hayalla MaTE€MaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MAaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE MPU3BAHBI
CIOCOOCTBOBATh (POPMUPOBAHUIO HABBIKOB TOCTPOCHMSI MOJIENIEd pealbHbIX
CUTyallMil, HCCIENOBaHUS HTHX MOJENed € TOMOIIBIO anmapara aireopsl u
MaTEMaTUYECKOr0 aHaliu3a, WHTEPIpeTaluy TMOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/1aHusl BIUIETEHBI B KaXKJIBIN U3 Pa3/eloB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca HIMPOKO HCIOJb3YeTCs JJIA pelleHus NpUKIaAHbIX 3anad. [lpu
pELIEHUH  pealbHbIX  IPAKTUYECKUX  3aJad  oOydarouiuecs  pa3BUBAIOT
HAOJIIOAATEIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  aHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  MPOOJIeMy.
JHlesitenbHOCTh 1O  (DOPMUPOBAHHWIO HABHIKOB PEIICHHS MPUKIAIHBIX 3a7ad
OpraHu3yeTcs B MPOLIECCEe U3yUEHHUs BCEX TeM yueOHOro Kypca «Airedpa u Hayaia
MaTEMaTUYECKOTO aHAITU3ay.

Ha wusyuenne yudeOHOro kypca «Anrebpa M Hayajlla MaTEMaTHYECKOrO
aHanuzay» otBoautcsa 272 vaca: B 10 xiacce — 136 dacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEINIO).



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

Yucsa v BIYUCTICHUS

Panmonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIC NPOOU, MPOIICHTHI,
OeckoHeuHble nepuoandeckue apodu. Ilpumenenue npobOeld ¥ HPOUEHTOB IS
pELIEHNS PUKIAAHBIX 3a71a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUU U PEATBbHOU KU3HU.

JeucTButenbHble 4Mcia. PanvoHalbHBIE W WPpalMOHAIBHBIE YHCIIA.
Apudmernueckue  omepauMd ¢ JEUCTBUTENBHBIMM  uyuciaamMu.  Moayib
JNEeUCTBUTEIBLHOTO YKCia U €ro cBoicTBa. [IpubinvkéHHBIE BBIYMCICHUS, TTPAaBUIIA
OKPYTJICHUSI, TPUKHUJIKA U OIICHKA PE3YJIbTATa BEIYUCIICHUM.

Crenienb ¢ 1enbiM nokazaresnem. bunom HerloToHa. Hcnonb3oBaHue
noaxojsien (opMbl 3alUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ MPEJICTaBICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIIEHH B €T0 CBOMCTRA.

CrerneHb C pallMOHAJIBHBIM IIOKa3aTejleM U €€ CBOWMCTBa, CTENEHb C
JICMCTBUTEIBbHBIM MOKA3aTEJICM.

Jlorapudgm uyucna. CpoiictBa norapudma. JlecsaTuUHbie W HaTypaJlbHBIC
jorapuMsl.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHT'€HC YHCIJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC M apKTaHI€HC YHUCJIOBOrO apryMEeHTa.

YpaBHeHHus] 1 HEPABEHCTBA

ToxnmecTBa W TOXIASCTBEHHBIE MpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb
ypaBHEHHUs. PaBHOCWIbHBIE YpaBHEHUSI W ypaBHEHHs-CIeNCTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRBA.

OCHOBHBIE METOJIbI PEIICHHS IEIbIX U APOOHO-PAIIMOHATBHBIX YPAaBHCHHUHN U
HEPaBEHCTB. MHOrO4YICHbl OT OJHOW IEpeMEHHOW. JleneHne MHorowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousneHs ¢ neabiMu Ko3ppuimeHTamu.
Teopema Buera.

[IpeoOGpa3zoBaHus YMCIOBBIX BRIPAKEHUM, COAEPIKAIIMX CTETICHU U KOPHHU.

Hppaunonanbabie YpPaBHCHMUS. OCHOBHbBIC METO/IbI pelIeHus
VMppalUOHAIBHBIX YPAaBHCHUMN.

[Toka3zarenbHbie ypaBHEHUsA. OCHOBHBIE METOJbI PEHICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeobpazoBanme BeIpaXEHUH, COAEPKAITUX JIOTapU(DMBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIC METOTbI perIeHus
Jorapu(pMUYECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHre TPUroHOMETpUYECKUX YPAaBHEHUM.



Pemenne cucrem IMHENHBIX YpaBHEHMH. Marpuia CUCTEMbl JIMHEWMHBIX
ypaBHeHU. OnpeaenuTenb MaTpULlbl 2X2, €ro TEOMETPUUECKUN CMBICII U CBOMCTBA,
BBIUMCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENENIUTENs sl PEIICHUs CUCTEMbI
JVMHEWHBIX ypaBHEHMI. PellleHHe NPUKIAOHBIX 3aJad C IOMOILIBK) CHCTEMBI
JIMHEWHBIX ypaBHEHUN. McciienoBanne MOCTPOEHHOM MOJEN € TIOMOIIBIO MaTPUIL
Y ONPENEIIUTEIIEH.

[TocTpoeHne MaTeMaTUUECKUX MOJEJIENW PEATbHOM CUTYAlMH C ITOMOIIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHHII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7a4 ¥ 33/1a4 U3 Pa3IMYHBIX 00IacTe HAYKU U PEaTbHON KU3HHU.

DYyHKIUHN U TPapUKH

OyHkMsA, crnocoObl 3afaHus (yHKIMU. B3aumMHO oOpaTHbIE (QYHKIIUH.
Kommosumus  ¢yaknuid. 'padux QyHKImu. DnemeHTapHBIE TPEeoOpa3zoBaHUs
rpadukoB QyHKIHHA.

OO6nactb onpeneneHuss ¥ MHOXKECTBO 3HaueHud (yHkumu. Hymn QyHkum.
[TpomexxyTku 3HaKornocTossHcTBa. YETHBIE M HEeUETHBIE QyHKIMU. [lepuonnueckue
dbyakuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIMHU. MaKCUMyMbl U MUHHUMYMBbI
dbynkiuu. Haubonbiiee 1 HauMeHblliee 3HaueHus1 QyHKIIMU HA TPOMEKYTKE.

JluneiiHasi, KBajpaTU4Hass U JpOOHO-TMHEWHas (PyHKUIUU. DIEMEHTapHOE
UCCJIEIOBAHNE U TTOCTPOEHUE UX IPaPUKOB.

CrenenHas QpyHKIUS ¢ HATypaJbHBIM U IIeJIbIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduK KOpHs N-Oi CTENEHU KaK (yHKIMU OOpaTHOU CTENEHU
C HAaTypaJIbHBIM MOKA3aTENEM.

[TokazatenpHas u norapudmuueckas (yHKIMH, UX CBOWCTBA U Tpadukwy.
Hcnonws3zoBanue rpagukoB GyHKIHIA 7151 PEIICHUS YPaBHEHUH.

TpuroHomerpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOrO apryMEHTA.

QOYHKIIMOHAIBHBIE 3aBUCHMOCTH B pEANBHBIX IPOLECCAX U SBICHUSX.
['paduiku peasbHBIX 3aBHCUMOCTEH.

Hayana MaTeMaTH4eCKOro aHaIu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3ajlaHus MOCJeAoBaTeNbHOCTE. Metoj
MaTeMaTU4eCKOW MHAYKINHA. MOHOTOHHBIE M OTPAaHUYEHHBIE MTOCIEA0BATEILHOCTH.
Hcropusi BOZHUKHOBEHMS MaT€MaTHYECKOI'O aHalM3a KaK aHaln3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reomeTpuueckas nmporpeccur. beckoneuHo yoObiBaronas
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YObIBaroIIel reoMeTpUUecKon
IPOrpeccruy. JIMHEWHBIM U 3KCITOHEHIMAIBHBIN pocT. Ynucio e. Popmyia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOrpeccuu JUisl pELIEHUs peajbHbIX —3a]ad
IPUKIIATHOTO XapaKTepa.



HemnpepoiBHbie (GyHKIME W WX CBOWCTBA. TOYKM paspbiBa. ACHMITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa ()yHKUMI HEOpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHUS HEpaBeHCTB. l[IprMeHeHne CBOWCTB HEMPEPBIBHBIX
(GYHKIMI 15 perenus 3a1a4.

[lepBas u BrOpast npousBoAHble PpyHKIMU. OnpeneneHue, reoMeTpUIecKuil u
(u3nYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOM K rpaduKy QpyHKIUY.

[IpousBognbpie  snemMeHTapHbIX  QyHKuuid.  [IpousBoagHass ~ CyMMbl,
IPOU3BENICHUS, YACTHOTO U KOMITO3UIIMH (PYHKIIUH.

MHoKecTBa M JIOTHKA

MHoOXecTBO, omepanuuyd HaJ MHOXKECTBAMU M HUX CBOMCTBA. [luarpaMmel
Olinepa—Benna. IIpuMeHeHHE TEOPETHMKO-MHOKECTBEHHOI'O — amnmapara s
ONMCAaHUs PEANBHBIX IPOLECCOB M SABJICHUM, NPHU PELICHUH 3a4a4 U3 JIPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEMaTHYECKOrO OOBEKTa, CIIEACTBUE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIEC YPABHEHMUS.

11 KIJACC

Yuciaa v BLIYUCTCHUS

Harypanehbie u nensie uncina. [I[pumeHeHrne Npu3HAKOB JIEMMOCTU LEIbIX
gucen, HauOonpmmid obmui nenmurens (ganee — HOJl) m HamMmeHswinee oOiiee
kpatHoe (nanee — HOK), octaTkoB o monynto, anropurmMa EBkiuaa ais pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommnekcHbie umncna. AnreOpandeckass U TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO dYHCia. Apu(METHUECKHe OIepanud ¢ KOMITICKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [IpumeHeHue
KOMITJIEKCHBIX YHCEN IS PeIIeHUs] PU3NUECKUX U TEOMETPHUUECKUX 3a7ad.

YpaBHeHus 1 HEpaBeHCTBA

Cucrema v COBOKYIMHOCTb YPaBHEHHUI U HEpaBEHCTB. PABHOCHIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHYECKHUX  YpPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuuecKux HEpaBeHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTeIbHbIX H  JOTapUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEUIEHUS CHUCTEM M COBOKYIHOCTEW palrOHaJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.



IIpuMeHeHre ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIIEHUI0 MATEMAaTHYECKHUX
3a/1a4 W 3a/1a4 U3 Pa3IMYHbIX 00JacTel HAyKU U peanbHOW KU3HU, HHTEPIIpETalus
MOJIYYEHHBIX PE3yJIbTAaTOB.

DOyHKUMH U rpapuxn

I'padux xommoszuruu Qyskiuii. ['eomerpudeckue oOpa3bl ypaBHEHHH U
HEPaBEHCTB Ha KOOPJIMHATHOM TUIOCKOCTH.

Tpuronomerpruueckue QPyHKIIMU, UX CBOMCTBA U TpadUKu.

I'paduueckue Meroawl perieHus ypaBHEHH W HepaBeHCTB. [paduueckue
METO/IbI PELICHU 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB GYHKIUN JJIs HCCIEIOBAHUS MPOIECCOB M
3aBUCUMOCTEHN, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJlady U3 JAPYTUX yueOHBIX
IIPEIMETOB U PEAIBHOMN KU3HMU.

Havana mareMaTH4ecKOro aHaIu3a

[IpuMeHeHre NMPOU3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxkaeHne Hanbobero 1 HAaMMEHbIIEro 3Ha4YeHU N HeMpepbhIBHON
GyHKIIUM Ha OTpPE3Ke.

[IpuMeHeHre NpPOM3BOAHOM Il HAXO0XJIEHUS HAWIy4yllero peuneHus B
OPUKIAAHBIX 3ajayax, JUIsl OINpEAENICHHs] CKOPOCTM W YCKOPEHMs IMpolecca,
3a1aHHOTO (POPMYIIOM MU Tpad)UKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBooOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKUMA. [IpaBuia HaxoX1eHUs TEpBOOOPA3HBIX.

Nurerpan. ['eomeTprudyeckuil CMbICI HHTErpasia. Berunuciaenue onpeneséHHoro
uHTerpana no gopmyne Herotona-Jleitouuna.

[Ipumenenne uHTErpajia A HaXOXKIEHUS IUIOMIAJEH MIOCKUX (Guryp u
00BEMOB r€OMETPUUYECKHUX TEIL.

[Ipumepsl pemenuit auddepeHunanbHbIX ypaBHEHUH. MareMaTtuyeckoe
MOJICTMPOBAHUE pEANbHBIX TMPOLECCOB C TOMOIIBI0  AuddepeHIInaTbHBIX
YPaBHEHUM.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUYaOIIEeTrocs KaKk aKTUBHOTO U
OTBETCTBEHHOTI'O YJIE€HAa POCCUIMCKOro 00IECTBA, PEACTABIEHUE O MATEMAaTUYECKHUX
OCHOBax (PYHKIMOHHUPOBAHUSI PA3JIMUYHBIX CTPYKTYp, SBJICHUH, MNPOLEIYP
rpakJaHcKoro  oOmiectBa  (BBIOOPBI,  ONPOCBI WU JIPyroe), yMEHHE
B3aMMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHM B COOTBETCTBUM C HUX
GYHKIUSIMU 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUNUCKON TPAXKITAHCKON HIEHTUYHOCTH, YBOKECHHS K
MPOIIIOMY M HACTOSIIEMY POCCUICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATHUKOB U POCCUHMCKON MAaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE OTUX JOCTHXKEHUW B JAPYrUX HayKax, TEXHOJIOTUAX, cdepax
SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, cpOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
PUMEHEHUEM JOCTHXKECHUN HAYKU U AESATEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ[a B IOCTPOEHUE YCTOWYMBOTO OyAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAas 3CTETHUKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEUICHUH, pacCyXICHUN, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JIMyHbIX BUJOB UCKYCCTBA;

5) puzuvYecKoro BOCIUTAHUSA:

c(OpPMHPOBAHHOCTh yYMEHUSI TMPUMEHSATh MaTeMaTHUYeCKHe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e30MacHoro oopasa KU3HHU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 370pOBbIO (370pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryJisipHas (pusmyeckas aKTUBHOCTH), (PM3MUECKOE COBEPLICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIUTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHWE IICHHOCTH TPYAOIIOOUsS, HHTEpEC K
pasnuyHbiM  cpepaM  MPOPECCUOHAIBHOM  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBINA BBHIOOP
Oynymeit mnpodeccun u peaqu30BBIBAaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oOBaHHUIO U
caM000Opa30BaHUIO Ha TMPOTHKCHHH BCEUW JKM3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUYECKHX 3a/1a4 MaTEMaTHICCKON HAIPaBICHHOCTH;

7) 3K0JI0THYECKOI0 BOCITHTAHUS:

c(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, ITIOHHUMAaHHE BIIMSHUS
COIMATPHO-DPKOHOMHYECKHX TPOIIECCOB HA COCTOSIHHE MPHUPOJTHONW M COIMATBHON
Cpelbl, OCO3HAHUE TII00ATBHOTO XapaKTepa SKOJIOTHUSCKUX MPOOJIeM, OPUCHTAITUS
Ha TPUMCHEHHE MaTEMAaTHYEeCKUX 3HAHWK MJId penieHdus 3ajad B 00JacTu
OKpYy’Karolield cpenapl, IUIAHUPOBAHHE IIOCTYIKOB M OICHKH HMX BO3MOXKHBIX
TIOCJICJICTBUM ISl OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKK, TOHUMaHUE MaTEeMaTUIECKON
HAyKH KaK cephl 4eTOBEYCCKOM IeATeTLHOCTH, dTANOB €€ Pa3BUTHS M 3HAUUMOCTH
JUTSI pa3BUTHUS ITUBHIIN3AIIMH, OBJIAJCHHUE SI36IKOM MAaTEMAaTHKH M MAaTeMaTHYCCKOU
KYJBTYPOM KaK CpeJICTBOM IMO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIIATH MPOSKTHYIO
Y MICCJIEIOBATEILCKYIO IEATETLHOCTh HHAUBUAYAJILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE AeHCTBUSA

Bba3oBble Jlornyeckne aeiicTBus:

BBISIBJISITH M XAapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, MOHSTUH, OTHOLICHUM MEXIy MNOHATUSIMH, (OPMYJIUPOBATH
ONpeeeHUs MOHATHI, yCTaHABIMBATh CYIECTBEHHBIN MPU3HAK KJIACCU(DHUKALUY,
OCHOBaHMS AJ11 0000IIEHUS] U CPAaBHEHU S, KPUTEPUU ITPOBOJIMMOI0 aHAJIN34;

BOCIIPUHUMATh,  (OpMYyJIHMpPOBaTb U  NpeoOpa3oBbIBaTh  CYXKJICHUS:
YTBEpAUTENIbHbBIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOIECHUSX U YTBEPXKACHUSX, MpEJIaraTb KpUTEPUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUUIL;

JieNaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
MHJYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITENILHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMbI€ M OT MPOTHUBHOI'0), BBICTPaUBaTh apryMEHTALUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBOJIBI;

BbIOMpaTh Cmoco0 pemieHusi ydeOHOW 3amadu  (CpaBHUBATh HECKOJBKO
BapUAHTOB PELICHMS, BHIOMPATh HauOoJIee MOAXOASIUMN C yIETOM CaMOCTOSTENBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckne 1eiicTBUA:



UCIOJIb30BaTh BONPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IMO3HAHUA,
(opMynHpoBaTh  BOIPOCHl,  (PUKCHPYIOLIME  MPOTUBOpEYME,  MOpodieMy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (pOpMHUPOBATH TUIIOTE3Y, aApryMEHTHPOBATH
CBOIO TO3UIINI0, MHEHHE;

IPOBOJUTE CaMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEA0BAHNE
[0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYEeCKOro 00bEKTa, SBJICHU, MPOLECcCa,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSMU, IIPOLECCAMU;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIEHUS M BBIBOJBI MO PE3yIbTaTam
OpOBEAEHHOIO  HAONIOACHHUSA, HWCCIIENOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00O0OIIECHUIA;

IPOTrHO3UPOBATh BO3MOKHOE pa3BUTHE IIpollecca, a TakXKe BbIABUTAThH
IPEATNOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISIBIIITh JeUIUTH MHPOPMAIUH, JAaHHBIX, HECOOXOJUMBIX JUIsl OTBETA Ha
BOIIPOC U IS pEUICHUS 3a]1a4H;

BBIOMpPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJIH3UPOBATH,
CUCTEMAaTU3HPOBATh U HHTEPIIPETUPOBATH MH(DOPMALMIO PA3IMYHBIX BUJIOB U (POPM
IpEeICTABJICHHUS;

CTPYKTYpUpPOBaTh MHGOPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WLTIOCTPUPOBATH Tpaduuecku;

OLICHUBATh HaAEXHOCTD uH(popMau o CaMOCTOSTENIbHO
c(hOpMyTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Oo0menue:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJICHHUS B COOTBETCTBUH C YCIIOBHAMU H
LEJISIMUA OOIIEHUS, SICHO, TOUHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh IIOSICHEHUs TI0 XOJy peIIeHUs 3aJlauu,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJIaBaTh BOIIPOCHI I10 CYIIECTBY OOCYXIAaeMOH TEMBI,
npoOJieMbl, pelIaeMoil 3ajay, BBICKA3bIBaTh UJEH, HAIlEJICHHbIE Ha TIOUCK
pelIeHusi, COMOCTABJISITh CBOU CYXKACHUS C CYXKICHUSIMHU JPYTUX YYaCTHHKOB
Jyajora, oOHapyXKHUBaTh Pa3lIMuie M CXOJICTBO TO3UIIUKA, B KOPPEKTHOH (opme
(bopMyIIHpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

NPEACTABIATh PE3YJIbTAThl PEIICHUS 3a/lau, SKCIEPUMEHTA, UCCIEOBAHUSI,
MPOEKTA, CAMOCTOSITEJIbHO BBIOMpPATh (OpMaT BBICTYIUICHUS € Y4€TOM 3aj1ad
IIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIEe YUueOHbIEe 1elCTBUSA
Camoopranuzanus:



COCTaBJISITh IJIAH, aJITOPUTM PELIECHUS 3aJauH, BHIOMPATh CIOCO0 PELICHUS C
y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUH C YYETOM HOBOU MH(OpMaLUK.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJJICKT:

BJa/JeTh  HAaBbIKAMU  [O3HABATEJIIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEPILAEMBIX JEHCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJETh
crnoco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa peuieHus
MaTeMaTHUYEeCKOH 3aJ1auM;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHHKHYTh IIPH PELIECHUM 3a]1a4H,
BHOCUTbH KOPPEKTHUBBI B J€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HaWJIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJU U YCIOBUAM, OOBICHATH TPUUUHBI
JOCTHXKEHHSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

NOHUMATh M HCHOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYAIbHOU
paboThl MpHU pEeuIeHUH YYEeOHBIX 3aJ]ady, M[PUHUMATh LEJdb COBMECTHOMU
NEeATENbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOM pabOThI, pacmpeneisiTh
BUJIBI paOOT, TOrOBAPUBATHCS, 0OCYKIAaTh MPOIIECC U Pe3yIbTaT paboThl, 000011aTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B I'PyHHoBbIX (hopmax paboThl (0OCyx AeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOIHATH CBOIO YaCTh Pa0OTHI U KOOPJIMHUPOBATh
CBOM JCUCTBUSA C IPYTHUMH YiICHAMH KOMaH/bl, OLICHUBATh KAYECTBO CBOET0 BKJIAJA
B O0mMiA TOPOAYKT TO KPUTEpUSM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICHCTBUA.

HNPEIMETHBIE PE3YJIbTATDI

K xonmy oOyuenuss B 10 kiacce oOydaromuics MOMYYUT CIEAYIOIINE
npeAMETHbIE PEe3yJIbTaThl MO OTJAEIBLHBIM TeMaM pabouel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MATEMaTHYECKOTO aHATTN3a»:

Yucia 1 BBIYUCICHUS

CBOOOJHO OIEpUPOBATH MOHATUSIMH: paAlMOHAIBLHOE YHUCIO, OECKOHEUYHas
nepuoAndeckasl JApoOb, TPOILEHTHI, HpPpaAlUOHATBHOE YHUCIO0, MHOXECTBA
PAlMOHAJIBHBIX U AEHCTBUTENBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JpOOM ¥ TPOLEHTHI ISl PEIICHUs NPUKIAJHBIX 337ad U3
Pa3IMYHBIX OTPACJEH 3HAHUN U PEATTbHOU KU3HU;

IPUMEHSATH MPUOIMKEHHBIE BBIYMCICHUS, ITPAaBUJIa OKPYTIEHUS, IPUKUIIKY U
OILIEHKY pE€3yJIbTaTa BIYUCIICHUII;



CBOOOJHO ONEpPUPOBATh IOHATHEM: CTCINEHb C IEJIbIM IIOKa3aTelieM,
UCIIOJIB30BaTh MOJAXOASIIYI0 (POpMY 3anucu AEHCTBUTENBHBIX YUCEIT JIs PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHUS JaHHBIX;

CBOOOJHO OIEpUPOBATh MOHATHEM: apU(PMETHUUYECKUN KOPEHb HaTypalbHOM
CTCIICHHU,;

CBOOO/IHO OTNEpUPOBATH MOHATUEM: CTEIIEHb C PAIIMOHAIBHBIM MTOKa3aTeNIeM;

CBOOOJHO OIEpUPOBATH TMOHATHUSMM: JIOrapudM UHCIIa, JOCCATUYHBIC WU
HaTypaJbHBIC JIOTapU(PMBI;

CBOOOJHO ONEPUPOBATh MOHSATHUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTCHC
YHUCJIOBOTO apryMEHTa;

ONEepUPOBATH MOHATUSIMU: aPKCUHYC, apPKKOCHHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OTNEpPUPOBATH MOHSATUSIMHU: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTRBO,
PaBHOCUJIBHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUSA, PABHOCUJIBHBIC HEPABEHCTBA;

IPUMCHATh pa3IMYHbIE METOAbl PCEIICHHUS paIllMOHAIBHBIX M JPOOHO-
pallMOHANIbHBIX YPABHEHUW, NPUMEHSATH METOJ HHTEPBAJIOB U1 PEUICHUS
HEPABEHCTB;

CBOOOJHO OIEpUPOBATHh IMOHITHSAMU: MHOTOUYIEH OT OJIHOH IePEeMEHHOM,
MHOT'OYJICH € IIEeJIbIMU KO3 dUIIMeHTaMU, KOPHA MHOTOYJICHA, IPUMEHSTh JIeJICHUE
MHOTOWIEHAa HAa MHOTOYIEH C OCTaTkoM, Teopemy besy m Teopemy Buera s
pelleHus 3a1ay;

CBOOOJHO OIEPUPOBATh IMOHATUSIMHU: CHCTEMa JIMHEWHBIX YpaBHCHHM,
MaTpuIla, ONpEeACTUTeNIb MaTpPUIl 2 X 2 W €ero TreOMETPUUYECKUN CMBICI,
VCIOJIB30BaTh CBOMCTBA OMpEAEHUTENs 2 X 2 ISl BBIYMCICHUS €r0 3HA4YEeHUs,
MPUMEHATh ONPEACIUTENIN JJisi PEUIEHHUST CHCTEMbl JIMHEHHBIX YpaBHEHUU,
MOJICTTUPOBATh PEaJbHbIC CUTYAllUH C TTOMOIIBIO0 CUCTEMBI JIMHEUHBIX YPaBHEHMUI,
HCCJIEI0BaTh MOCTPOCHHBICE MOJEIW C IIOMOIIBKD MAaTpHUIl W ONPEACIUTENEH,
WHTEPIPETUPOBATH MOITYUYECHHBIN PE3YJIbTAT;

UCIIOJB30BaTh CBOMCTBA JIGUCTBUUA C KOPHSAMH [UJIs TIpeoOpa3oBaHUS
BBIPAKECHU U,

BBITIOJIHATH MPE00Pa30BaHMS YUCIOBBIX BBIPAKEHUM, COASPKAIIUX CTETICHHU C
palMOHAIbHBIM MTOKA3ATEIEM;

HCITOJIb30BaTh CBOMCTBaA jorapudmoB JUTSt npeoOpa3oBaHus
Jorapu(PMUYECKUX BBIPAKCHHM;

CBOOOJHO OMEPUPOBATh MOHSATUAMH: HPPALUOHAIIbHBIC, TOKa3aTEIbHbIE U
Jorapu@MuyecKre ypaBHEHUsI, HAXOJUTh UX PELICHUS C TTOMOIIbIO PABHOCHJIBHBIX
MEePEXO0JI0B WIIM OCYILECTBIISAS TPOBEPKY KOPHEH;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPHUECKHUX BBIPAXKECHHUI;

CBOOOJTHO OIEpPUPOBATh TIOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (HOPMYJBI  JIJIi  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJIENIMPOBAaTh peajbHbIE CUTyallMd Ha S3bIKE€ aJreOpbl, COCTaBIATh
BBIPAKEHHUSI, YpaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM almapara ajireopsl.

DOYyHKIUHN U TPAPUKU:

CBOOOJHO OMEpUPOBATh MOHATUAMU: (PYHKIMUS, CIOCOOBI 3ajaHusl (PYHKIMH,
B3aUMHO O0OpaTHble (QYHKIMHM, KoMmo3uuus GyHKIUM, rpaduk QGyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC TTpeoOpa3zoBaHus rpaduKoB PyHKITHIA;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: 00JIACTH ONPENEIECHUS U MHOXKECTBO
3Ha4YeHUH PYHKIMU, HYJIU QYHKUNN, TPOMEKYTKH 3HAKOIOCTOSHCTBA,

CBOOOJTHO OMNEpUPOBATH MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIUH,
nepuoanueckre QyHKUIUHU, MPOMEXKYTKH MOHOTOHHOCTH (DYHKLIHUH, MAaKCUMYMbI U
MUHUMYMBbI (DYHKIMH, HauOOJblIEE M HAUMEHbLIEe 3HaueHHe (YHKIHH Ha
IPOMEKYTKE;

CBOOOJIHO ONEpPUPOBAThH MOHATHAMU: CTENEHHAs (QYHKIMS C HATYypajIbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuk CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasareyieM, rpauk KOpHsS N-Od CTENEeHH KakK (PyHKIHH OOpaTHOW CTENEHH C
HATypaJbHBIM MOKa3aTeJeM;

ONEepUpPOBaTh MOHATUSMU: JIMHEHHAs, KBaJpaTU4HAs U JIPOOHO-TMHEHHAs
(YHKIIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX TPA(PUKOB;

CBOOOJHO OIEPUPOBATH IMOHATUAMHU: IOKA3aTeNbHAs M JIorapupMuyecKas
(GyHKUMH, UX CBOMCTBA U rpaduKH, MCHOJIB30BATh MX TpapUKUA [Js PEIICHHS
YPaBHCHUI;

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU: TPUTOHOMETPUYECKASI OKPY’KHOCTD,
onpeielIeHue TPUTOHOMETPUUYECKUX (PYHKLIMIA YUCIOBOIO apIyMEHTa;

UCTONIb30BaTh rpaduku (QYHKIMA JJIs  MCCIENOBAaHUS MPOLIECCOB U
3aBUCUMOCTEHN MpHU pEelIeHUH 3aJa4d U3 JIPYTruX y4eOHBIX MPEIMETOB M pealbHOU
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIy BETUYNHAMU;

Havayia MaTeMaTH4eCKOro aHaJIm3a:

CBOOOJITHO ONEpPUPOBATH MOHATUSMHU: apu(pMETHUYEeCKass M TeoMEeTpUUYecKast
nmporpeccusi, 0eCKOHEYHO YOBIBAIOIIAsl T€OMETpUUECKas MPOTrPeccus, IMHEHHBIN U
AKCIIOHEHUUAIIBHBIN pOCT, (POpMyJia CIOKHBIX TPOLEHTOB, UMETh MPECTABIECHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCUM ISl pPEUICHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa;



cBOOOHO OMEPUPOBATH MOHITUSIMU: TOCIIEI0BATEIbHOCTD, CIIOCOOBI 3a/1aHuUs
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
NIOHUMATh OCHOBBI 3apOXKIEHUsS MAaTEMAaTHYECKOrO0 aHajau3a KaK aHaln3a
OECKOHEUHO MaJlblX;

CBOOOHO OIEPUPOBATH MOHATHSAMU: HETIPEPHIBHBIE (DYHKIIMHU, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUHMITOTHI rpapuka PyHKINY;

CBOOOJHO OIEepUpOBaTh MOHATHEM: (YHKLHMS, HENpepblBHas Ha OTPE3KeE,
IPUMEHSTh CBOMCTBA HENIPEPHIBHBIX (DYHKIIMH JIJIs pelIeHus 3a/1ay;

CBOOOZHO OINEpPUPOBaTH TMOHATUSAMHU: TiEepBasi U BTOpas MPOU3BOJIHBIC
¢yHKUMH, KacaTelbHas K rpaduKy QyHKIUY;

BBIYHCIIATH IIPOU3BOAHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMIIO3HMIIUU
ABYX (DYHKIUI, 3HATh MPOU3BOJIHBIEC AIIEMEHTAPHBIX (PYHKLIUT;

UCIOJIb30BaTh T€OMETPUYECKHA M (DU3MUECKHl CMBICA MPOWU3BOJHONU IS
peleHuns 3a1ay.

MHoKecTBAa H JIOTHKA:

CBOOOZHO  ONEpPUPOBATH  TMOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Haj
MHOXECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlliapart JJisl ONMCAaHUs PEaIbHbBIX
IPOLIECCOB U SIBJICHUM, IPU PELIEHNUH 3a]a4 U3 IPYTHX y4eOHBIX IPEAMETOB;

CcBOOOZHO OIEpPUPOBATh MOHATUSMHU: OIpeAeNieHHe, TeopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMATUYECKOI0 OOBEKTA, 10KA3aTEIBCTBO, PABHOCHIIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOydaromuiicss TMOJYYUT CIEAYIOIINE
IpeIMEeTHbIE Pe3yJIbTaThl MO OTIENbHBIM TeMaM pabodel MmporpaMMbl y4eOHOTO
Kypca «Anredpa u Hayajla MATEMaTUYECKOTO aHAIN3a»:

Yucia 1 BHIYMCIICHUSA:

cBOOOHO ONIEPUPOBATh NOHATUSMU: HATYPAIBHOE U LIEJI0€ YUCII0, MHOKECTBA
HaTypaJIbHBIX U LEIBIX YMCEN, UCIIOIb30BaTh MIPU3HAKU JECIUMOCTH LIENBIX YHCEI,
HOJl n HOK HarypanbHbIX uyucen I peuieHus 3a4ad, IPUMEHSTh AJITOPUTM
EBxnupa;

CBOOOZHO OIEpUpOBaTh IOHATHEM OCTaTka [0 MOMYJIO, 3aliChIBaTh
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJTHO ONEPUPOBATH MOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYUCJIa B aireOpandyeckon M
TPUTOHOMETPUUECKON (hopme, BBIMOJIHATH apu(METUUYECKHE ONepaluyl ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOMN MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CcBOOOZHO ONEpUpOBaTh MOHATHUSAMU: HppalMOHAIbHBIC, MOKA3aTeJIbHbIE U
Jorapu(pMUYECKHE€ HEpPAaBEHCTBA, HAXOAUTh MX PEIICHHUS C MOMOUIBIO
PaBHOCHWJIBHBIX IIEPEXO/IOB;

OCYHIECTBJISITh OTOOpP KOpPHEH TpH PpEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJTHO OMEPUPOBATh IOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OPMYJbI  JUJIi  PELICHHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIHOCTh YpaBHEHUI U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIIHOCTEUW PAllMOHAJIbHBIX, UPPALMOHAIBHBIX, [TI0KA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHUI 1 HEPABEHCTB;

pemarb palMOHAJIbHBIE, VppalMOHaJIbHBIE, ITIOKA3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpPaBHEHUS W  HEPaBEHCTBA,
coep Kallye MOAYJIA U [IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHUs] YPaBHEHUN M HEPABEHCTB, a
TaKKe 3a]1a4d ¢ NapaMeTpaMy;

MOJIEIUPOBAaTh peajbHble CUTyallMd Ha $3bIKE anreOpbl, COCTABIIATH
BBIPQ)KCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHbIE MOJENU C HCIIOJIb30BAHHMEM ammaparta ainreOpsl,
WHTEPIIPETUPOBATH ITOJTYYEHHBIN pPE3yJIbTAT.

DYyHKIUHN U TPaPUKU:

CTpOUTh TpadUKM KOMIO3ULMH (YHKUUH C TIOMOIIbIO 3JIEMEHTApHOIrO
UCCJICIOBAHUS U CBOWCTB KOMITO3UITNU JABYX (DYHKIIHIA;

CTPOUTH FT€OMETPUYECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAWHATHOMN
IIJIOCKOCTH;

CBOOOJTHO  ONEpUPOBaTh MOHATHUSAMHU: TpadUKH TPUTOHOMETPUUYECKUX
yHKIIHi;

OPUMEHATh (QYHKUUU JJI1 MOJEITUPOBAHUS W MCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayajna MmareMaTH4eCKOro aHa/IU3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEOBaHUS (DYHKIIMU Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOJIUTh HauOOJIbIIee U HAMMEHbIIIee 3HAUCHHs] (PYHKIIUM HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIIY4IIErO PEIICHHS B
IPUKIIAJIHBIX, B TOM YHCJIE COUMAIIbBHO-O)KOHOMHUYECKHUX, 3a7a4ax, JJIsl ONPEACICHUS
CKOPOCTHU U YCKOPEHHMS MpoIiecca, 3aaHHOr0 (GopMyIIoi UiIH rpaduKoM;



cBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpBOOOpa3Has, OMNpeIeIEHHBIN
UHTErpaj, HAaXOAWTh IEPBOOOpPA3HbIE AIEMEHTAPHBIX (PYHKIUI UM BBIYUCIATH
uHTerpai no gopmyne Herotona-Jlelonuna;

HaXOAMTH IIJIOLIAAN IIIOCKUX GUTYp U OOBEMBI TE ¢ OMOIIbIO UHTETpaa;

UMETh IPEJCTaBICHUE O MATEMaTHYECKOM MOJEIMPOBAHUM Ha IpPUMEPE
cocTaBiieHUs TU(PPepeHIInaNbHbIX YPAaBHEHHI;

pemarh NpUKIAAHbIE 33Ja4d, B TOM YHUCJE COIMATbHO-3KOHOMUYECKOTO U
($u3nyeCcKOro xapakrepa, CpeCTBaMH MaTEMaTUYECKOTO aHaAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
n/n NMPOrpamMmblI Bcero Konrpobire | IpakTireckire o0pa3oBaTeJIbHbIE
padoThbI padoTsI pecypenI
MHOXeCTBO JEHCTBUTEIIBHBIX YUCEI.
| MHuorousensl. PariionanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUI
) Oyukiun u rpaduky. CreneHHas GyHKIMS ¢ 12 |
LIEJIBIM [TOKa3aTesleM
3 ApupmMeTnuecKkuii KOpeHb N-0i CTETICHU. 15 1
HppanmroHansHble YpaBHEHUS
4 [TokazarenbHas pynkus. [TokasarenapHble 10 i
ypaBHEHUs
5 Jlorapudmuaeckas GyHKIus. 18 1
Jlorapudpmuueckue ypaBHeHUS
6 TpuronomeTpuyeckre BHIPAKCHHS U ) !
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCUU 10 1
HenpepsiBable pynkiun. [IponsBoanas 20 1
9 [ToBTOpeHwue, 06001IeHNE, CHCTEMAaTU3aLUS 5 )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uu¢posbie)
n/n MPOrPaMMbI Bceero Kontpoabubie | Ipaxtuieckue oOpa3oBaTeJibHbIE
padoThI padoTbI
pecypcsbl
| HccnenoBanue GyHKIHA ¢ TOMOIIBIO 2 |
MIPOU3BOIHOM
2 IlepBooOpa3Has U MHTETpal 12 1
3 ['paduku TpuroHOMETPUUECCKUX (PYHKITUH. 14 1
Tpuronomerpuveckne HepaBEHCTBA
4 HppanmoHanbHble, IOKa3aTeIbHbIE U 24 |
norapupMUUecKre HepaBeHCTBa
KommiekcHbie uncna 10 1
6 HatypanbHbie u 1ienble gncia 10 1
CucreMbl paliioHaIbHBIX, HPPALMOHATBHBIX
7 MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUU
8 3agaun ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMAaTH3aIIUs 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

KoHTpoabHLIe
Bcero P
padoThbI

IIpakTHyeckue
padoThbI

Jlara
U3ydeHus

DJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTesibHbIE

pecypcebl

MHoxecTBO, onepaiu Haj
MHOKECTBAMHU U UX CBOMCTBA

Hunarpammel Diinepa-Benna

IIpuMeHeHne TeopeTUKO-
MHO>KECTBEHHOTO aIllapara JJis peIeHUs
3a1a4y

Panmmonansabie uncia. OOBIKHOBEHHBIE U
JIECSITUYHBIC IPOOH, IPOIICHTHI,
OCCKOHEUYHBIC TIEPHOANYECKHE APOOH

Pannonansusie yncia. OOBIKHOBEHHEIE U
JIeCATUYHBIE TPOOH, MPOIICHTHI,
OECKOHEYHBIC TEPUOINMUECKHUE TPOoOH

[Tpumenenue apob6eii 1 IPOIEHTOB IS
pELIEHMS TPUKIIAIHBIX 3a/1a4

[Ipumenenue npoOeii U MPOLICHTOB TS
penieHust MPUKIaIHBIX 33124

JleficTBuTeNbHBIC Ynciia. PalimonanbHbie U
HMppalOHAJIbHBIC YUCIIa

ApudmeTnueckre onepanuu ¢
JIEWCTBUTEIILHBIMU YUCIIAMHU




10

Monynpe A€HCTBUTEIBHOTO YHCIIA U €r0
CBONCTBA

11

[TpubnnxEHHBIE BRIYMCICHHS, IPAaBUIIA
OKpYTJICHHUS, IPUKUIKA U OLIEHKA
pe3ybTaTa BEIYMCICHUN

12

OcHOBHBIE MCTOABI pCIICHUA LCJIbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
JpOOHO-pallMOHANIbHBIX YPaBHEHUN U
HEPaBEHCTB

14

15

OCHOBHBIE METO/IbI PEIICHHUS LIEJbIX U
JIPOOHO-paIlMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

MHOrowieHsl OT OTHOM MEPEMEHHOM.
Jlenenue MHOTO4wIeHa Ha MHOTOYJIEH C
ocraTtkoM. Teopema besy

16

MHorouseHsl ¢ HeIbIMH
koa¢p¢punuentamu. Teopema Buera

17

Pelenue cucrteM JIMHEWHBIX YPaBHEHUN

18

Pemenne cucteM TUHENHHBIX ypaBHEHUN

19

Martpuna cCuCTEMBI IMHEWHBIX YPaBHEHUN.
Onpenenutens MaTpULbl 2X2, €ro
IF€OMETPUUYECKUI CMBICII U CBOMCTBA;
BBIYKCIICHUE €T0 3HAYCHUS

20

Onpenenurtesb MaTPULBI 2X2, €T
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAUCHUS




21

[IpumeHeHne onpenenuTens A peuieHUs
CHCTEMBI JINHEMHBIX YPaBHEHUI

22

Pelienue npukiagHbIX 3a/1a4 ¢ TOMOILBIO
CHCTEMBbI JIMHEIHBIX YpaBHEHUI

23

Pemenue npukianHbIX 3a4a4 ¢ HOMOLIBIO
CHCTEMBI JINHEMHBIX YPAaBHEHUI

24

Konrponbnas pabora: "PanuonanbHele
YpaBHEHHUs U HEpaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

OyHKIHs, CIIOCOOBI 3a1aHus (PYHKITHH.
B3anmuo oOpaTHbIe QyHKIHH.
Kommnosumus ¢yHkimit

26

27

I'paduk Gynkmmm. DnemeHTapHbIC
npeodpazoBanus rpadukoB GpyHKINN
OO6nacTh onpeaeneHuss 1 MHOKECTBO
3HayeHu# pynkuuu. Hymm Qyskimm.
[TpoMekyTKH 3HAK TOCTOSTHCTBA

28

UéTHble 1 HEYETHBIC (PYHKITHH.
[Tepuonnueckue ¢pyHkumu. [IpomexyTku
MOHOTOHHOCTH ()yHKIIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIUH.
Haubonbiee n HauMeHbllIee 3HaYCHHE
(GYHKIIMN Ha IPOMEXKYTKE

30

Jlunelinas, KBaJipaTU4Has U JPOOHO-
JTUHeNHHas QyHKUIUU

31

DJIEMEHTApHOE UCCIICIOBAHUE U
MOCTpOEHUE TpaUKOB ATUX QYHKIUH




DJIEMEHTApHOE UCCIICIOBAHUE U

32 .
MOCTPOCHHE TPa(UKOB ATUX (QYHKITUH

1 Crenenb ¢ LeNbIM NOKa3areneM. bunom
HsroTona

34 CreneHsn ¢ 1IeJIbIM IToKa3aTeaeM. buaom
Hprorona
CrenenHast GQyHKIUS C HATYpaIbHBIM U

35 LEJIBIM MoKa3aTtesieM. E€ cBoiicTBa U
rpaduk

36 KontponbHas pabora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadux"

37 ApudmeTnieckuii KOpeHb HaTypaaTbHOU
CTEIICHH U €ro CBOKWCTBA

13 ApudmeTnueckuii KOpeHb HaTypaJIbHOU
CTENEHU U €ro CBOMCTBA

39 [Tpeobpa3oBaHMs YUCIOBBIX BBIPAKECHUH,
COZIepKaLUX CTENIEHH U KOPHU

40 [IpeoOpazoBaHus YMCIOBBIX BHIpAKCHUH,
CO/Iep KalUX CTETIEHH U KOPHU

A1 [Tpeobpa3oBaHMs YUCIOBBIX BBIPAKECHU,
CoZIepKalUX CTENIEHN U KOPHU
Uppanmonansueie ypaBHeHUsI. OCHOBHBIC

42 METOBbI PEIICHUS UPPALUOHAIBHBIX
YpaBHEHUHU
WppanmronansHbie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS HPPALIMOHAIBHBIX

YpaBHEHUN




HppauunonaneHble ypaBHeHUs. OCHOBHBIE

44 METOBbI PELICHUS UPPALUOHAIBHBIX
ypaBHEHUHU

45 PaBHOCHIIBHBIE IEPEXO/Ibl B PEIICHUN
UppalMOHAIIBHBIX YPaBHEHUH

46 PaBHOCWIIbHBIE TTEPEXO/bI B PEILICHUN
VPPALMOHAIILHBIX YPaBHEHUM

47 PaBHOCHIIBHBIE IEPEXO/IbI B PEIICHUN
UppalMOHANIbHBIX YPaBHEHUH

48 PaBHOCHMIIbHBIE TTEPEXOBI B PEILIEHUN
UPPALMOHAIILHBIX YPaBHEHUM
CBoiicTBa 1 rpaduk KOpHS N-0i cTeneHn

49 KakK (PyHKIIMH OOpaTHOW CTEIeHHU C
HaTypaJbHBIM MOKa3aTeJIeM
CaoiicTBa 1 rpad)uK KOpHS N-0i CTETIEHN

50 KaK (YHKIH 0OpaTHOU CTETICHH C
HaTypaJbHbIM [10Ka3aTelleM
Kontponbnas padota: "CBoiicTBa u

51 rpaduK KOpHS N-Oi CTETICHH.
WppanmonanbHele ypaBHEeHUS"

5 CreneHb ¢ paliOHaJIHBIM TIOKa3aTeleM U
e€ CBOMCTBA

53 CreneHb ¢ pallMOHAJIBHBIM MTOKA3aTeIeM U
e€ CBOMCTBA

54 CreneHs ¢ pallMOHaJIbHBIM IIOKA3aTENEM U
e€ CBOMCTBA

55 [ToxazarenbHast pyHKIMS, €€ CBOMCTBA U

rpadux




Hcnons3oBanue rpaduka QyHKIUN AJIs

56 . 1
pelIeHUs ypaBHCHUN

57 Hcnons3oBanue rpaduka GyHKIUN A 1
pelleHus ypaBHeHUN
[TokazatenbHble ypaBHeHMs. OCHOBHbBIE

58 METO/Ibl PELIEHUS MOKA3aTENbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE

59 METO/bI PEIICHUS TTOKA3aTEIbHbIX 1
YpaBHEHUN

oKazaTesibHbIe ypaBHEHUs1. OCHOBHBIE

IT y (0]

60 METO/IbI PELIEHUS I0KA3aTENbHBIX 1
ypaBHEHUU

61 KonTponbhas pabora: "[lokazarenpHas |
¢ynkuus. [TokazarenbHble ypaBHEHHS"

62 Jlorapudm uucna. CoiicTBa jJorapugpma 1

63 Jlorapudm uncna. CBoiicTBa jJorapugpma 1

64 Jlorapudm uncna. CBoiicTBa Jorapupma 1

65 €CATUYHBIE U HATYPAJIbHBIE JIOTapU(MBbI 1

y

66 JlecaTruHbIe ¥ HaTYpaIbHBIC JOTApU(MBI 1

67 [IpeobOpazoBaHue BbIpaKEHU, 1
coJieprKaIuX JorapruQmbl

68 [IpeoOpa3oBanHme BEIpAKEHUH, 1
coJiep KaIux Jorapudmel

69 [IpeobOpazoBaHue BbIpaKEHUH, |
coJiepKalux Jorapudmol

70 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA |

u rpaduk




Jlorapudgmuueckas pyHkuus, e€ cBoiicTBa

& u rpadux

7 Hcnonb3oBanue rpaduka QyHKIMM 11
pelleHus ypaBHeHUN

7 Hcnonw3oBanue rpaduka GyHKIUN AJIs
peuieHusl ypaBHEHUI
Jlorapudmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/IbI PEIICHUS
JorapuMUUECKUX ypaBHEHUI
Jlorapudmuueckne ypaBHEHUS.

75 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHHUH
Jlorapudmuueckue ypaBHEHUS.

76 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUIECKUX YpaBHEHHUH

77 PaBHOCHIIbHBIE IEPEXOIBbI B PEIICHUN
Jorapu(MUUECKUX ypaBHEHUI

73 PaBHOCWIIbHBIE TTEPEXOBI B PEILICHUN
Jorapu(pMUUECKUX YpaBHEHHUH
Konrponbnas pabora:

79 "Jlorapudmuueckas GyHKIHUS.
Jlorapudmudeckue ypaBHeHHS"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YKCJIOBOTO apryMeHTa

21 CuHyc, KOCUHYC, TAHT'€HC M KOTAHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCHHYC, apKKOCHHYC U apKTaHTEHC

YHCJIOBOI'O apryMeHTa




ApKCHHYC, apKKOCHHYC U apKTaHT'€HC

83 YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIpe/eNICHNEe TPUTOHOMETPHUECKIX
(bYHKIMIA 9UCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 oTpeieJIeHne TPUTOHOMETPHYECKUX
(YHKIHIA YUCIIOBOTO apryMeHTa

%6 OCHOBHBIE TPUTOHOMETPUYECKHUE
(bopMyIbI

%7 OCHOBHBIE TPUTOHOMETPUIECKHE
bopMmybI

28 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIIbI

29 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmybI

90 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX
BBIPAKECHUI

o1 [TpeoOpa3oBaHre TPUTOHOMETPHUECKUX
BBIPAKECHUM

0 [IpeoOpa3zoBaHue TPUTOHOMETPUIECKUX
BBIPAKECHUMN

93 [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX
BBIPAKECHUM

o4 Pemenne TpuroHoMeTpHYECKIX
ypaBHEHUU

95 Perienue TpUroHOMETpHUECKUX

YpaBHEHUN




Pemenne TpuroHoMeTpu4eCKuX

96 .
ypaBHEHM

97 Pemenne TpUroHoMeTpuuECKUX
ypaBHEHUU

08 Pemennie TpUroHOMeTpHUYECKUX
YpaBHEHUU

99 Pemenne TpUroHoOMeTpUYECKUX
ypaBHEHUU

100 Pemennie TpUroHOMeTpHUUECKUX
YpaBHEHUI
Konrponbnas pabora:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUS"
[TocnenoBarensHOCTH, CIOCOOBI 3a/1aHUS

102 nocieoBareabHocTel. Meron
MaTEMaTHYECKON MHAYKLINN
MOHOTOHHBIE U OTPaHUYEHHBIE

103 nocaeaoBaresbHOCTH. McTopus aHanuza
OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccust

105 ['eomerpuueckas nporpeccus

106 beckoneuHo yObIBaromiasi reoMeTpuiecKast
nporpeccus

107 CymMma 6eckoHeuHO yObIBaromeit
reOMEeTPUUECKON POTrPECcCHH

108 JIMHENHBIN ¥ YKCIOHEHIUAJIBHBIA POCT.

Hucno e. DopMyna CI0KHBIX POLEHTOB




109

JIMHENHBIN 1 SKCIOHEHIIUAIBHBIA POCT.
Uucno e. DopMyna CI0KHBIX MPOLEHTOB

110

Mcnonb30BaHue MPOTPECCHH IS
peleHHsI peabHbIX 3a]a4 PUKIaTHOTO
Xapakrepa

111

KonTponbHas pabora:
"[locienoBaTenbHOCTH U IpOrpeccuu”

112

HenpepriBHble GyHKIIMHM U UX CBOHCTBA

113

Touka pa3psiBa. ACHMOTOTHI TpaUKOB
byHKIMA

114

CBoiicTBa (yHKIUI HEIIPEPHIBHBIX HA
OTpe3Ke

115

CaoiicTBa (QyHKIIMI HEMTPEPHIBHBIX HA
OTpe3Ke

116

MCTOI[ HUHTCPBAJIOB JIA PCIICHUSA
HCPaBCHCTB

117

Meto nHTEpBaJIOB JISI PEIICHUS
HEpPABEHCTB

118

MCTOI[ HUHTCPBAJIOB IJI PCIICHUSA
HCPaBCHCTB

119

[IprumeneHne CBONCTB HEMPEPBHIBHBIX
GyHKIUHN 1715 peleHus 3aaa4

120

IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 17151 pelieHus 3a1a4

121

[lepBas u BTOpasi NpOU3BOAHbBIE (PYHKIIMH

122

Ornpeenenue, reoOMeTPUIECKUI CMBICIT
IIPOU3BOJHOMN




Onpenenenue, GU3MUECKUil CMbICIT

123 . 1
IIPOU3BOHON
124 VYpaBHeHUE KacaTelbHOU K rpaduKy |
byHKIIUN
125 VYpaBHEeHHE KacaTeIbHOM K TpaduKy |
byHKITUU
126 [Tpou3BoIHBIE 3NIEMEHTAPHBIX (PYHKLIUH 1
127 [TpousBoaHBIC JIEMEHTAPHBIX (PYHKINN 1
128 [IpousBogHast CyMMBbI, IPOU3BEACHHUS, |
YaCTHOTO M KOMITO3UIMU (YHKIUH
129 ITponsBoaHast CyMMBbI, IPOU3BEACHMUS, |
YaCTHOTO ¥ KOMITO3ULIUU (HYyHKIUH
130 [TpousBogHast CyMMBI, IPOU3BEACHMUS, |
YaCTHOTO ¥ KOMITO3UIMU (QYHKIIUH
131 Konrponsnas padora: "[IponszBoanas” 1 1
132 [ToBTOpEHme, 0600IIEHNE, |
cucTeMatu3anus 3HaHuu: "YpaBHeHus"
133 [ToBTOpenwme, 06001IeHNE, 1
cucreMmaruszanus 3HaHui: "OyHkuun"
134 Hrorosast koHTpoIbHAs paboTa 1 1
135 Htorosast KoHTpoJbHAs paboTa 1 1
136 [ToBTOpeHME, O606H.I€HI:I€, |
cucTemMaTH3alus 3HaHUi
OBILIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThbI

JlarTa
U3y4YeHU S

DJIEeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

[IpuMeHeHne npou3BOJHOM K
UCCIIeIOBAaHHIO (PYHKIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeneHnne npou3BOIHON K
uccieaoBaHuio PyHKIUN Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

IIpuMeHeHne Mpou3BOIHOM K
UCClIeIOBaHUIO (PYHKIMM Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[Ipumenenne npou3BOJHON K
uccaeaoBaHuio PyHKIUI Ha
MOHOTOHHOCTBH U SKCTPEMYMBI

IIpuMeHeHne Npou3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Haxoxnenue HauOoJIbILIErO U

HaMMEHBILIET0 3HAYEHUS HENPEPBIBHOU

(GyHKIIUN Ha OTpe3Ke




Haxoxnenne HanOOJIBIIIETO U
HAUMEHBIIIETO 3HAYCHUS HETPEePBIBHON
(byHKINU Ha OTpe3Ke

Haxoxxnenue HanOosbIero u
HaMMEHBIIIET0 3HaYEHUs] HETIPEPBIBHOM
(GYHKIIUN Ha OTpe3Ke

10

Haxoxnenue HauOOJIbIIErO U
HAUMEHBIIIETO 3HAUYCHHUS HEMPEPHIBHOMN
(GYHKIIUU Ha OTpE3Ke

11

Haxoxnenne HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHON
(byHKIMU HA OTpe3Ke

12

Haxoxnenne HanOombIIero u
HAMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GYyHKINU Ha OTpe3Ke

13

[Iprumenenre npou3BOIHOM IS
HAaXO0KJCHUS HAWIYYIlEro perieHus B
MPUKJIQJAHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HAXO0/JICHUS HAWITYYILEro perieHus B
MPUKJIAIHBIX 33/1a4ax

15

[Ipumenenne npou3BOIHOM IS
OmpeIeNIeHUs CKOPOCTH M YCKOPEHUS
npoiiecca, 3aaHHoro GopMyJIoN Win
rpaduKom

16

[IpumeneHnne npou3BOIHOM IS
OTpeIeNIEHUs CKOPOCTH M YCKOPEHUS




npoiiecca, 3alaHHOTo (HOPMYIIOH Wi

rpaduKoM

17 Kommnosurnus ¢yHKImit

18 Kommnoszunus dyHkimit

19 Komnoszunus ¢pyHximit

20 I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJAMHATHOH MJIOCKOCTH

)1 ['eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAWHATHOW INIOCKOCTH

” KontponbHas pabora: "MccnenoBanue
(bYHKUIMH C TOMOIIBIO TPOU3BOIHOM"

3 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
MepBOOOPa3HBIX
[TepBooOpa3Hbie F7I€MEHTaAPHBIX

24 ¢byukuuit. [IpaBuna HaxoXKIEHUSA
epBOOOPA3HBIX
[TepBooOpa3HbIe FIEMEHTAPHBIX

25 dbynkumid. [IpaBuna HaxoXaeHUS
NepBOOOPA3HBIX

%6 HNurterpan. ['eomeTpudeckuii CMbICTT
MHTeTpaia

27 Beruucnenue onpenen€éHHoro MHTerpaa
no ¢opmyne Herorona-JleiiGHuma

)3 Brruucnenue onpeenéHHOro MHTErpana
o ¢popmyie Hetorona-Jleitoauma

29 IIpumeHeHnne nHTErpaNa 1

HAXOXKJICHHS TUIOIIAJICH TUIOCKUX QUTYp




[Ipumenenne nHTErpana s

30 HaXO0X/1EHU 00bEMOB r€OMETPUUECKUX
TeN

31 [Tpumeps! pereHnit udepeHanTbHbIX
ypaBHEHUU

3 [Tpumeps! pemennii qudpepeHramTbHbIX
YpaBHEHUU
MaremaTHueckoe MOJEINPOBAaHUE

33 peasbHBIX MPOLIECCOB C TOMOIIBIO
nuddepeHaNbHbIX ypaBHEHUN

14 Kontponbnas pabora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpudeckue QyHKIHUU, UX
CBOMCTBA U TrpaduKu

16 Tpuronomerpudeckne QyHKIUU, UX
CBOMCTBA U TpaduKu

37 Tpuronomerpudeckue QyHKINUU, UX
CBOICTBa U TpauKu

18 Tpuronomerprudeckne QyHKIUU, UX
CBOWCTBA U IrpaduKu

39 Tpuronomerpudeckue GyHKINUU, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUIECKIX

40 YPaBHEHUN C IIOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUI C TOMOIIBIO

TPUTOHOMETPUUECKON OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUI C TOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT16op KOpHEH TPUTOHOMETPUUYECKHUX

43 YPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemenne TpUroHoMeTpUUECKUX
HEPABEHCTB

45 Perienue TpuroHomMeTpruueCcKux
HEPABEHCTB

46 Pemenue TpuroHoMeTpruueCcKux
HEPABEHCTB

47 Perienue TpuroHoMeTpruueCcKux
HEPABEHCTB
Konrponsnas pabdora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELLICHHS
MI0Ka3aTeIbHbIX HEPAaBEHCTB

50 OCHOBHBIE METOABI PELIECHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHbIE METO/bI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIECHUS
MIOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHUS

Jorapu(pMUYECKUX HEPABCHCTB




OCHOBHEIE MCTOABI pCIICHUA

>4 Jorapu)MUIECKIX HEPABCHCTB
55 OCHOBHBIE METO/IbI PEILICHHS
Jorapu(MUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PELLICHHS
Jorapu)MUIECKIX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHHS
UppalMOHAIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PELLICHUS
UppaIMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHHS
UppalMoOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELLICHHS
UppaIMOHAILHBIX HEPABEHCTB
61 I'paduueckue METOBI peLICHUS
UppalMOHANIbHBIX YPAaBHEHUN
& ['paduueckne METOIBI pEeIICHHUS
UppaIMOHAIIFHBIX YPaBHEHHN
63 I'paduueckue METOBI peLICHUS
[I0Ka3aTeIbHbIX ypaBHEHUN
64 I'papuueckue MeTo bl peLIeHNs
MOKa3aTeJIbHBIX HEPABEHCTB
65 ['paduueckue METOBI peICHUS
norapu(pMUUECKUX ypaBHEHHH
66 I'paduueckue MeTo bl peLIeHus
Jorapu(PMUYECKUX HEPABCHCTB
67 ['paduueckue METOIBI peICHUS

J'IOI“apI/I(I)MI/I‘{CCKI/IX HCPAaBCHCTB




68

I'pacduyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
YpaBHEHUU

69

I'padmuyeckue MeToabl peleHus
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
YpaBHEHUU

70

I'pacduueckue METOBI pemIeHuUs
MOKAa3aTeIbHBIX U JOTapU(PMHUSCKUX
HEPaBEHCTB

71

I'paduueckue MeToAbl pereHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabora:
"UppanunoHanbHble, MOKa3aTEIbHbIE U
norapupMUYEcKrue HepaBeHCTBA"

73

KommnekcHble uncna. Anredpandeckas u
TPUTrOHOMETpHUYECKasi OPMBI 3aIUCH
KOMILJIEKCHOI'O YHCJIa

74

KommuiekcHble uncna. AnreOpanyeckas u
TPUTOHOMETpHUYECKasi POPMBI 3aIUCH
KOMILJIEKCHOT'O YHCiIa

75

ApudmMeTnueckue ornepanuu ¢
KOMIUIEKCHBIMU YUCIIAMHU

76

Apudmerndeckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMHU

77

N3o0paxenne KOMIJIEKCHBIX YHUCEIT Ha
KOOPJMHATHOW INIOCKOCTH




N3o0paxenne KOMITJIEKCHBIX YHACEIT Ha

78 KOOPAWHATHOW INTIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii cteneHu
13 KOMIUIEKCHOT'O YUCIIa

20 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YuCIa
IIpuMeHEeHNE KOMIUIEKCHBIX YUCEN IS

81 pemeHust pU3NYECKUX U FeOMeTPUUYECKUX
3az1a4y

%) KonTponbHas padora: "KomiekcHsie
gucna'

83 HatypaibHble U 1ien1ble ynciia

84 HarypanbHble 1 1esnbie yucia

25 [IpyumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEl

26 [IpuMeHeHNne MPU3HAKOB AEIUMOCTH
LEJbIX YUCell

27 [IpumeHeHne MpU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

28 IIpuMmeHeHne MPU3HAKOB AEIUMOCTH
nensix uncen: HO nu HOK

29 [IpumeHeHne MpU3HAKOB AEITUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOYJIIO

90 [IpuMeHeHNne MPU3HAKOB AEIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO
[IpyumeHeHne MpU3HAKOB AETUMOCTH

91 LEeNbIX YUCell: anroput™ EBkinuaa ms

peuicHud 3a1a4 B HCJIbIX YHUCJIaX




92

Kontponbnas pabota: "Teopust menbix
gucen"

93

Cucrema 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEZICTBUSA

94

CucremMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CHCTEMBI-
CJICZICTBUS

95

OCHOBHBIE METOBI PELLIEHUS] CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX
YpaBHEHUU

96

97

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH UPPAIIMOHATILHBIX
ypaBHEHUU

OcHOBHEBIE MCTOABI pCIICHHUA CUCTEM U

COBOKYITHOCTEH ITOKAa3aTEIbHbIX
YpaBHEHUU

98

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEJIbHBIX
YpaBHEHUU

99

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKux
ypaBHEHUU

100

OCHOBHBIE METOJIbI PEIICHHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(pMUIecKux
ypaBHEHUM

101

[IpumeneHne cucTeM K pereHuo
MaTeMaTHYECKHUX 3a/1a4 U 3a/1a4 13




pa3nuyYHbIX 00JacTel HayKu U peabHOMN
KU3HH, NHTEPIPETALUS TTOJTy4EHHBIX
pe3yIbTaToB

102

IIpuMeHeHNEe CUCTEM K PELLCHUIO
MaTEeMaTUYECKUX 3a7a4 U 3a7a4 U3
pa3IMyYHbIX 00JacTe HayKu U peanbHOMN
JKU3HU, HHTEpIIPETALUs MT0JIyYCHHBIX
pe3yIbTaToB

103

IIpuMeHeHne HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7a4 U 3a7a4 u3
pa3nuyYHbIX 00JacTei HayKu U peabHOMN
JKU3HU, HHTEpIIPETALUs I10JIyYeHHBIX
pe3yIbTaToB

104

KontponbHas pabota: "Cuctemsl
paIlMoOHATBHBIX, HPPAITMOHATBHBIX
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHHH"

105

PanpionanbHbie ypaBHEHUS C
napaMeTpamMu

106

PanmonaneHbIEe HEpaBeHCTBaA C
rnapameTpamMu

107

PaI_[I/IOHaJ'IBHBIC CUCTCMBI C IMapaMCTpaMHu

108

HppanmonansHble ypaBHEHUS,
HEpaBEHCTBa C MapaMeTpaMu

109

HppanmoHanbHble CUCTEMBI C
napaMeTpamMu

110

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu




111

[TokazarenabHbIE CUCTEMBI C TApaMeTpaMu

112

Jlorapudmuueckue ypaBHEHUs,
HEpaBEHCTBA C ITapaMeTpaMu

113

Jlorapudmuyueckue CUCTEMBI C
napameTpamu

114

Tpuronomerpudeckue ypaBHEHUs C
napaMeTpamMu

115

TpuroHoMeTpudyecKkre HEpaBEHCTBA C
napaMeTpamMu

116

TpuroHomeTpudecKkue CUCTEMBI C
rnapamMeTpamu

117

[TocTpoenue u nccnenoBaHue
MaTeMAaTHYECKUX MOJEJIEN peaabHbIX
CUTYallHil C MOMOIIbIO YPAaBHEHUH C
rnapameTpamMu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJIEJIEH peabHbIX
CUTYallUi C MOMOIIBIO CUCTEM
YPaBHEHHUH € ITapaMeTpamMu

119

[TocTpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJIEJIEH peabHbIX
CUTYallUi C MOMOIIBIO CUCTEM
YpPaBHEHHUH € ITapaMeTpamMmu

120

Konrtponsnas pabora: "3anaqn ¢
napameTrpamu’

121

[ToBTOpenue, o600mIEeH e,
cucTemMarusanus 3HaHuil: "YpaBHeHus"




122

[ToBTOpenwue, o600mEH e,
cucTeMarusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenwue, 060061IeHNE,
cucTeMaTu3alus 3HaHuil: "Y paBHEHHUS.
Cucrtembl ypaBHeHUI"

124

[ToBTOpeHwue, 06001IeHNE,
cucteMartu3aius 3Hanuii: "HepaBencrna"

125

[ToBTOpeHme, 0600IIEH S,
cuctemaTusanus 3Hanuii: "HepaBencTa"

126

[ToBTOpenue, o6001IIEHKE,
cucteMartu3aius 3Hanuii: "HepaBencrna"

127

128

[ToBTOpeHue, 06061IeHNE,
cuctemaTusanus 3Hanuil: "[IpousBoHas
u e€ npumeHeHue"

[ToBTOpenwue, 06001IeHNE,
cucteMartu3anus 3Hanuii: "[IponsBogHas
U €€ npuMeHeHue"

129

[ToBTOpenwue, 0600mEeH e,
cucremaruszanus 3HaHui: "[IponsBogHas
u e€ npumeHeHue"

130

[ToBTOpeHme, 0600mIEH e,
cuctemaTtusanus 3Hanuil: "Murerpan u
ero npuMeHeHue"

131

[ToBTOpenwue, 06001IeHNE,
cucTteMartu3anus 3Hanui: "Oynkuun"

132

[ToBTOpenue, o600mIEeH e,
cuctemMaruzanus 3HaHui: "OyHkuun"




133 [ToBTOpenwue, o600mEH e, |
cucTemMaruszauus 3HaHui: "OyHkuun"
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 [ToBTOpEHHE, O606HICHI:IC, |
CUCTEMAaTHU3alMs 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOTPAMME










