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Y4eOHbIii Kypc «Anredpa W Havaja MAaTEeMAaTHUYECKOTO aHATU3a»
ABJISIETCS] OJTHUM M3 HanOoJiee 3HAYUMBIX B IIPOrpaMMe CPEIHETO 0OIIero
oOpa3oBaHuUs, TOCKOJBKY, C OJIHOMW CTOPOHBI, OH oOOecreYruBaeT
WHCTPYMEHTAJIbHYI0 0a3y I M3Y4YeHHS BCEX €CTCCTBEHHO-HAYYHBIX
KypCOB, a C JPYyroil CTOpPOHBI, (OPMHUPYET JOTHUECKOE W aOCTPaKTHOE
MBIIICHHE OOYy4YalolMXCcsi Ha YpOBHE, HEOOXOJUMOM JUIsl OCBOCHUS
uH(GOPMATUKH, OOIIECTBO3HAHMS, HWCTOPHH, CJIOBECHOCTH W JAPYTUX
auciuIuinH. B paMmkax  gaHHOTO y4eOHOro Kypca OOydJaroruecs



OBJIAJICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAYKH, KOTOpas
(dbopMyIHpyeT CBOM JOCTKEHHUS B MaTeMaTHdeckoi popme.

VY4eOHblli Kypc anreOpbl M Hayal MaTeMaTHYeCKOro aHaliv3a
3aKJ1a/bIBA€T OCHOBY JUIsl YCIICHIHOTO OBJIAJICHUS 3aKOHaMU (U3HKHU,
XUMUH, OWOJOTHH, TIOHMMAaHUS OCHOBHBIX TCHJCHIIMA Pa3BUTHSA
DKOHOMHUKH W OOIICCTBEHHON J>XW3HH, ITO3BOJISIET OPUEHTHUPOBATHCS B
COBPEMCHHBIX ITU(DPOBBIX M KOMIBIOTCPHBIX TEXHOJOTHSIX, YBEPEHHO
MCIIOJIb30BaTh WX JUIA JajdbHEHIero oOpa3oBaHMs M B TMOBCETHEBHOMN
KU3HU. B TO ke Bpemsi oOBiajieHHe aOCTPAaKTHBIMU U JIOTHYECKHU
CTPOTUMHU KOHCTPYKIIUSMH aureOpbl W MaTeMaTHYeCKOro aHalln3a
pa3BUBaeT yMEHHWE HAXOAUTh 3aKOHOMEPHOCTH, 0OOCHOBBLIBATH
HMCTUHHOCTh, JIOKa3bIBaTh YTBEPXKICHUS C TOMOIIbI0 HMHAYKIHH U
paccykJiaTh JEIyKTUBHO, UCIOJIb30BaTh 0000IICHHE U KOHKPETU3AIIHIO,
abCcTparupoBaHe M aHaJOTvi0, GOPMUPYET KPEATUBHOE U KPUTHUECKOE
MBIILICHHUE.

B xone wusyueHuss yueOHOro Kypca «Anrebpa W Hayana
MaTEeMaTUYeCKOro aHalin3a» OOyYarolIuecss IOJIy4aloT HOBBIM OIBIT
pelieHuss  OPUKIAAHBIX  3aJad, CaMOCTOSATEIBHOTO  IMOCTPOEHUS
MaTeMaTUYeCKUX MoOJeNied pealbHbIX CUTyallud, HHTEpIpEeTaluu
MOJIYYCHHBIX PEIICHWA, 3HAKOMATCS C MpUMEpaMHd MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TPHUPOJIE, HAYKE W HMCKYCCTBE, C BBIIAOITMMUCS
MaTeMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4yeOHblli Kypc o00JagaeT 3HAYUTEIBHBIM  BOCIUTATEIHHBIM
MOTCHITHAIOM, KOTOPBIM peanu3yeTcss Kak depe3 y4eOHBI MmaTepwal,
CIIOCOOCTBYIONTMH (POPMUPOBAHUIO HAYYHOTO MHPOBO33PCHHS, TaK H
yepes crienuuKy y4eOHOM JESITEILHOCTH, Tpebyromei
MPOJIOJDKATEILHON  KOHIEHTPAIIMM BHUMAHHUSA, CaMOCTOSITEIbHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJTYYEHHBIN pe3ysIbTarT.

B ocHoBe MeTomumkm  oOydeHHMs ~ anreOpe W Hadaiam
MaTEeMaTUYECKOTr0 aHaIu3a JICKUT JIeATeIbHOCTHBIN MPUHITUIT 00yYESHUSI.

B crpyktype yueOHOro Kypca «Anrebpa W Hauaia
MaTEeMaTUYeCKOr0 aHaJIn3a» BBIJIEJICHBI CIEAYIOIUE COJIepKaTeIbHO-
METOANYECKUE TUHUHN: «Yucia v BerYucieHus», « ODyHKInu U rpadukm,
«YpaBHEHHS W HEpaBeHCTBa», «Hadama maTemMaTHYeCKOTO aHaIU3ay,
«MHoXxecTBa U JIOTHKa». Bce OCHOBHBIE CO/IEpKATEIIbHO-METOIMYECKIE
JUHUU W3Y4aloTCs Ha MPOTSHDKEHHHM JBYX JIeT OOy4YeHHs Ha YpOBHE
CpelHero oOuiero oOpa3oBaHUs, €CTECTBEHHO JIOTOJHAS APYT JApyra H
MOCTETICHHO HACHIIMAsICh HOBBIMH TEeMaMH U pasjaenaMu. JlaHHBIN



y4eOHBIN KypC SBIISICTCS HHTETPATUBHBIM, TTIOCKOJIBKY OOBEIUHSET B ceOe
colepKaHUE HECKOJbKMX MATeMAaTHYEeCKUX JHUCIHUIUIMNH, TaKuX Kak
anredpa, TPUTOHOMETPHSI, MATEMAaTHUYECKUN aHaIN3, TEOPUS MHOXKECTB,
MareMaruyeckas joruka u apyrue. [lo mepe Toro kak oOydaromniuecs
OBJIAJICBAIOT BCE 0oJiee MMUPOKAM MATEMATHYCCKUM armapaToM, Y HUX
MOCJICIOBATEIRLHO (POPMHUPYETCSI W COBEPIIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYECKyl0 MOJENb peaJbHON CHUTyalud, NPUMEHSATh 3HAHUS,
MOJIydeHHBbIE TP  M3YyYEHUM YyYEeOHOTO Kypca, JUIsl  penieHUs
CaMOCTOATENLHO C(HOPMYTUPOBAHHOM MaTEMaTUYECKOM 3a/lauu, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

ConepxkarenpHO-METOAUYECKass JMHUS «YUucina W BBIYUCICHHS
3aBepiiaeT (OPMUPOBAHUE HABBIKOB HCIIOJNB30BAHUS JICHCTBUTEIHHBIX
qyycesl, KOTOpoe ObUI0 HayaTO Ha YPOBHE OCHOBHOTO OOIIETo
obpazoBanus. Ha ypoBHe cpemnero oOmiero obpasoBaHus ocoboe
BHUMaHHUE ynensercs (OPMHPOBAHHWIO HABBIKOB  palMOHATBHBIX
BBIYHMCIICHUM, BKJIFOYAIONINX B ce0s HWCIIOJIb30BAaHUE PA3NHUYHBIX (hopm
3alUCH YHCIIa, YMEHUE JeiaTh MPUKUJKY, BBIOJHATH HMPUOIMKEHHBIC
BBIYHMCIICHUS, OLICHUBATh  YHCIIOBBIE  BBIPAXKEHMs, paboTarh C
MaTeMaTUYeCKUMH KOHCTAHTaMU. 3HAKOMbIE O0y4YaromMUMCs MHOXKECTBA
HaTypalbHBIX, IIEJbIX, pAlMOHAIBHBIX W JEHCTBUTEIBHBIX YHCET
JIOTIOJTHSIOTCSI MHOYKECTBOM KOMITJIEKCHBIX 4Hhcel. B Kaxaom H3 3THX
MHOKECTB PaCCMaTPUBAIOTCSI CBOMCTBEHHBIE €MY CHICIIU(PUUECKUE 3a/1a4u
U Ollepallvu: JeJeHUE HaIlell0, ONIEPUPOBAHUE OCTATKaMHU Ha MHOYKECTBE
IEJBIX YHCEN, OCOOBIE CBOWMCTBA PAlMOHATIBHBIX W HWPPAMOHATBHBIX
guceNn, apuMeTHYecKue Omepamuu, a TakKe W3BICYCHUE KOPHS
HaTypaJibHOM CTENEHU Ha MHOXKECTBE KOMIUIEKCHBIX 4ducell. brmaromaps
MOCJIEIOBATEILHOMY PACHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSMH WX TPHUMCHEHUS IS PEIICHUSI
Pa3ITUYHBIX 3371a49 (POPMHUPYETCS MIPEACTABICHHUE O SIUHCTBE MATEMATHKHN
KaK HayKd ¥ €€ poJId B MOCTPOCHUU MOJENICH PealbHOr0 MHpPA, IIUPOKO
HCIIOJIb3YIOTCSl 0000IIEHHE U KOHKPETH3AIH.

Jlunus «YpaBHEHUS] U HEPABEHCTBA» peal3yeTcs Ha MPOTSHKCHUU
BCEro 00yUYeHMS Ha YPOBHE CpeHero o01ero oopa3oBaHus, MOCKOJIbKY B
KaKJIOM paznene [Tporpammsr MIPETYCMOTPEHO perIeHue
COOTBETCTBYIOIIUX 3ajad. B pesynpTaTe oOydaromyecsi OBIIaJIEBAIOT
pa3IMYHBIMM METOJAMH PCIICHUS PaIllMOHAIBHBIX, HPPAIMOHAILHBIX,
MOKa3aTeIbHBIX, JJOTapU(PMUUECCKUX U TPUTOHOMETPHUUICCKUX YpaBHECHUM,
HEPaBEHCTB W CHCTEM, a TakXKe 3a/Jad, COJACpXKaIluX IapaMeTphl.



[lomy4yeHHble yMEHHSI IIMPOKO HCIOJNB3YIOTCA MpPU HCCIEAOBAHUU
(GYHKIHA ¢ TOMOIIBIO MPOU3BOTHOM, MPY PEIICHUH TMPHUKIATIHBIX 3a7a9 U
3aJlay Ha HaXOXJICHUE HAaUOOJBIINX U HAMMEHBIINX 3HaYCHUN (PYHKIUU.
JlanHasi coniepskarenbHas JIMHUS BKIIIOYAET B ce0s Takke popMUpOBaHUE
YMEHUH  BBIIOJMHATH pacuéTel 1o  (dopMmymnaMm, mpeoOpa3oBaHUs
palMOHANIbHBIX, UPPAIUOHAIIBHBIX U TPUTOHOMETPUUECKUX BBHIPAKCHUMH,
a TaKKe BBIPAXCHHM, COIEpKaluX CTeNeHu U jorapudmel. brarogaps
M3YYCHUIO alreOpanyeckoro marepuaia MPOUCXOAUT JalibHEnIee
Pa3BUTHUE AITOPUTMUYECKOTO U a0CTPAKTHOT'O MBIIIUICHUST 00yJaronuxcs,
GOpMHUpYIOTCS HaBBIKM  JICIYKTUBHBIX  PACCYXKACHHH, pabOTBl C
CUMBOJBHBIMH  (hopMamMH, TPEACTABICHUS  3aKOHOMEPHOCTEH W
3aBUCUMOCTEl B BHUJIE PABEHCTB W HEPaBEHCTB. AjreOpa mpejyiaraet
3¢ (PEeKTUBHBIE  WHCTPYMEHTBHI  JUJIsi  PEIICHHUs]  IPAKTUYECKUX U
€CTECTBEHHO-HAYyYHbIX  3a7a4, HaJSIAHO  JAEMOHCTPUPYET  CBOU
BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxarenpHo-MeToauYecKass JUHUA «DyHKIUMU U TpaduKu»
TECHO MEPEIUIETAeTCA C APYTUMU JIMHUSIMU Y4€OHOTO Kypca, MOCKOIbKY B
KaKOM-TO CMBICJIE 3aJa€T MOCJIEN0BATENIbHOCTh M3YYEHHUSI MaTepHaia.
N3yuenune  cTeneHHOW,  IOKa3aTeNbHOW,  JorapupMUyYecKod U
TPUTOHOMETPUYCCKUX  (YHKIHWHA, HX CBOWCTB W  T'paduKOB,
WCIIONIb30BaHe (YHKIIMWA IS peUIeHUs 3ajad W3 APYTuX Y4eOHBIX
MPEAMETOB M PEAIbHOM >KU3HH TECHO CBA3aHO KaK C MaTEMAaTHYECKUM
aHaJu30M, TaK W C PEIICHUEM YpPaBHEHUW U HepaBeHCTB. lIpu sTtom
OonpIIIOC BHUMaHHUE yAeiseTcs (OPMHPOBAHHUIO YMEHHS BBIpaXKaTh
dbopMyIaMu  3aBUCUMOCTH  MEXIy  pPa3IHYHBIMH  BEJIUYHMHAMH,
MCCJIeIOBATh TMOJNyYeHHbIE (DYHKIMH, CTPOUTh UX Tpaduku. Matepuan
ATOM CcOoJepKaTEIbHOMN JIMHUM HAIIEJIEH Ha Pa3BUTUE YMEHUN U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKATh  3aBUCHUMOCTH  MEXJYy BEJIWYMHAMHU B
pasnuyHOM (opMe: aHAIUTHYECKOH, rpadudeckod m ciaoBecHOW. Ero
U3Y4YEHUE CIOCOOCTBYET pa3BUTHUIO aJTOPUTMHUYECKOTO MHBIILICHUS,
CHIOCOOHOCTM K OOOOIIEHUI0O U KOHKPETU3allUW, HCIOJIb30BaHUIO
AHAJIOTUH.

ConepxarenpHass nuHuA «Hauvana MaremMarnyeckoro aHajivza»
MO3BOJISIET CYIIECTBEHHO PACIHIMPUTH KPYr KaK MaTeMaTHYECKHUX, TaK U
NPUKIAAHBIX 3a7a4, JOCTYIHBIX OOydYalIMUMCs, TaK KaKk Yy HHUX
MOSIBIISIETCS.  BO3MOXHOCTh CTPOUTH TpauKy CIOKHBIX (PYHKIUH,
OMpeNeNsITh MX HauOOJIbIIME W HAUMEHBIIWE 3HAYEHUS, BBIYUCIIATH
mwiomwagu ¢Guryp M OoOBEMBI Te€J, HAXOJUTh CKOPOCTH U YCKOPEHUS



nporieccoB. JlaHHas coaepkareibHAas JUHHS OTKPBHIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUS MAaTEMAaTHYECKHX MOJENCH peaabHbBIX
CUTYaIlH, TIO3BOJISICT HAXOJAWTh HAWIYUIlIee PEIICHUE B MPUKIAIHBIX, B
TOM YHCJIE COIHUAIbHO-)KOHOMHYECKUX, 3aJadaX. 3HAKOMCTBO C
OCHOBAaMHM  MaTEMaTHUYECKOTO0  aHaliu3a CIIOCOOCTBYET  Pa3BHUTHUIO
a0CTpakTHOTO, (POPMATHLHO-IOTHYECKOTO M KPEATUBHOTO MBIIUICHMUS,
(GOpMHUpPOBAaHHIO  yYMEHWH  paclo3HaBaTh  MPOSBICHHUS  3aKOHOB
MaTeMaTUKU B HayKe, TeXHHKe U UCcKyccTBe. OOyuarommecss y3HAIOT O
BBIIAIOIINXCS pPe3ybTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MATEMAaTHUKH
KaK HayKH, U 00 UX aBTOpax.

ConepkaTenpHO-METOAMYECKAsT JIMHUS «MHOXECTBA W JIOTHKA»
BKJIIOYaeT B ce0s SJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTHYECKOil
JOTHKH. TeopeTHKo-MHOKECTBEHHBIE MPEICTABICHUS IIPOHU3BIBAIOT BECH
Kypc IIKOJHFHOW MaTeMaTHKH M TpeIaraloT HamOoJiee YHUBEPCAIbHBIHI
SI3BIK, OOBEIUHSIONINIA BCE pa3/ie)ibl MATEMAaTUKU U €€ MPIIIOKEHUH, OHU
CBSI3BIBAIOT Pa3HbIC MAaTEMATHYECKUE NUCIUILTUHBI U UX MPUIOKEHUS B
enuHoe 1enoe. [loaToMy BakKHO JaTh BO3MOXHOCTH OOYYaromIeMycCs
MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMaTHKH
U HCIIOJIB30BaTh €0 JJISl BBIPAKEHHUS CBOMX MBICICH. J[pyruM Ba)KHBIM
NPU3HAKOM MaTEeMAaTUKU KaK HayKH CJeIyeT NMPU3HATh CBONCTBEHHYIO Cif
CTPOTOCTh OOOCHOBAaHWUN W CIICJOBAHHE OINPEACICHHBIM TPaBUIaM
MOCTPOSHHUS JI0Ka3aTesbCTB. 3HaKOMCTBO C dIIEMEHTaMHU
MaTeMaTU4YeCKOH JIOTUKH  CIIOCOOCTBYET  PA3BUTHIO  JIOTHYECKOTO
MBIIIUICHUS] 00YYarOIIUXCsI, TIO3BOJISIET UM CTPOUTH CBOM PACCYXICHUS Ha
OCHOBE JIOTUYECKUX TpaBWwiI, (HOPMUPYET HABBIKM KPUTHYECKOTO
MBIIILICHHSL.

B yuebHOM Kypce «Anredpa v Havajga MaTeMAaTUYECKOTO aHAIHM3a)
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIHPOBAHUS, KOTOPHIC
NPU3BAHBl  CIIOCOOCTBOBATh (POPMHPOBAHUIO HABBIKOB IOCTPOCHHUSI
MoJIeNiel peabHbBIX CUTYaIlui, HCCIEIOBAHUS STUX MOJIEEH ¢ MTOMOIIBIO
ammapata aiareOpbl W MaTeMaTHYeCKOro aHajiu3a, HWHTePIPETAInN
MOJyYEHHBIX Pe3yJNbTaToB. TakuWe 3afaHusi BIUIETCHbI B KAXKIBIA U3
pa3fenoB MpOrpaMMbl, TOCKOJBKY BeCh MaTepuall y4eOHOTO Kypca
IIMPOKO HCIIONB3YETCS ISl PEIICHUs MPUKIATHBIX 3a1ad. [Ipu pemeHun
peambHBIX ~ MPAaKTHYECKMX  3adady  OoOydYamomuecss  pa3BUBAIOT
HaOJII01aTeNbHOCTD, yMEHUE HaXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBartbed, UCIIONb30BaTh  aHAJIOTHIO, ob6o0mare  ©
KOHKPETU3UPOBaTh mpolieMy. JlearenbHOCTh 10  (HOPMUPOBAHHIO



HaBBIKOB PEIICHUS NPHUKIAJHBIX 3a/lad OPraHu3yeTcs B MPOIECcCce
M3y4eHUsT BCceX TeM y4eOHOoro Kypca «AnreOpa ©  Hadvana
MaTeMaTHYECKOr0 aHaIN3ay.

Ha  wu3yuenme yueOHOro Kkypca «Anrebpa u  Hayaia
MaTeMaTHYECKOr0 aHajam3a» oTBoguTcsa 272 dyaca: B 10 kmacce — 136
yacoB (4 yaca B Hezelnto), B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYMCICHUSA

Pannonanpupie yucina. OOBIKHOBEHHBIE M JECATUYHBIE Jpo0H,
IPOLEHTHI, OECKOHEUHBIE nepuoandeckue apoou. [Ipumenenue npobdeit u
IIPOLIEHTOB I PELICHMS NMPUKIAJHBIX 3a7a4 U3 Pa3jM4yHbIX OTpaciieu
3HAHUU U PEATbHOM KU3HMU.

JlelicTBUTENBHBIE Ynciia. PallioHanbHbIE U UPPALMOHAJIBHBIE YUCIIA.
ApudmMernueckue ornepanuu ¢ JACHCTBUTEIBHBIMH uucCIaMU. Momyib
JACHUCTBUTENHHOTO YKCIa U ero cBoicTBa. [IpnbnmxEHHBIE BHIYUCICHHUS,
IIPAaBUJIA OKPYIJIEHUS, TPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenens ¢ nensiM nokasareneM. bunom Herorona. Mcnone3oBanue
noaAXoAsme (GopMbl 3amucH JEUCTBUTENBHBIX YHCEN JUIsl PElIeHUs
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

ApudmeTnieckuii KOpeHb HATYpadbHOW CTENIEHHU U €r0 CBOICTBA.

Crenenb ¢ palMOHAJIBHBIM MTOKA3aTENEM U €€ CBOMCTBA, CTENEHD C
JNEUCTBUTEJILHBIM IIOKA3aTEIIEM.

Jlorapudpm umcma. CpoiictBa Jjorapudma. JlecaTuuHble U
HATypaJbHBIE JIOTAPU(PMBIL.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMEHTA.
ApKCHHYC, apKKOCUHYC U ApKTaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHBIE IpeoOpa3oBaHMs. Y paBHEHUE,
KOpPEHb ypaBHEHUs. PaBHOCHIIbHBIE YPAaBHEHUS U YPaBHEHUSA-CIIEICTBHUS.
HepaBeHcTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METOJBI PEIICHHUS LEIBIX U APOOHO-pAIlMOHATBHBIX
YPaBHEHUM U HEpPaBEHCTB. MHOrowieHsl OT OJHOM IIEPEMEHHOM.
JleneHue MHOrOYJI€Ha Ha MHOTOWIEH € OCTaTkoM. Teopema be3y.
Mmuorousensl ¢ nensiMu kKoddpunmentamu. Teopema Buera.

[IpeoOpa3zoBaHHsI YUCIOBBIX BBIPAKEHUMN, COJEPXKAILIUX CTENEHU U
KOPHH.

Uppaunonaneubie  ypaBHEHUs. (OCHOBHBIE METOJABI  PEIICHUS
HMppalMOHAIbHBIX YPABHEHUMN.

IlokazarenbHble  ypaBHEHMS. (OCHOBHBIE  METOJbl  PELICHUS
ITOKA3aTEIbHBIX YPABHEHUN.

[IpeoOpa3oBaHue BbIpaXXEHU, cofepKalux Jorapu@msl.



Jlorapupmuyeckne ypaBHeHUs. (OCHOBHBIE METOABI PEIICHUS
JorapuPpMUYECKUX YPaBHCHUH.

OcHoBHble TpuUroHomerpuyeckue ¢opmyinsl. [IpeoOpazoBaHue
TPUTOHOMETPUYECKUX BbIpaXKEHUW. PelieHne TpUTOHOMETPUUYECKUX

YPaBHECHUM.
Pemienne cucremM JMHEHHBIX ypaBHEHHMW. MarTpuua CHCTEMBI
JUHEWHBIX  ypaBHeHuWW.  Omnpenenurens  Marpunbl — 2X2,  €ro

IF€OMETPUYECKUA CMBICII M CBOWCTBA, BBIYMCICHHE €r0 3HAYCHUS,
IIPUMEHEHUE ONPEINEIUTEN Ui PELUICHHS CHCTEMbl JIMHEHMHBIX
ypaBHeHUH. PelleHne mNpUKIAIHBIX 3a7ad4 C [OMOIIBK CHCTEMBI
JUHEWHBIX ypaBHEHMU. lcciaegoBaHne MOCTPOEHHOM MOJENM C
IIOMOILBIO MaTPHIl U ONPEIETUTENEH.

[locTpoeHrne MaTeMaTH4EeCKUX MOJEIEH pealbHOM CHUTYyallMu C
IIOMOIBIO YpPaBHEHHWH W HEpaBeHCTB. lIpuMeHeHWe ypaBHEHUN U
HEPaBEHCTB K PEIICHUI0 MAaTEeMATHYECKUX 337a4 M 3a7a4 U3 PazIMyHbIX
o0nacTell HAyKu U peaJbHOM )KU3HU.

DOyHKUNHA U Tpaduku

@OyHkuMs, cnocoObl 3anaHus ¢QyHKOUM. B3aumHo oOpatHble
¢bynkuun. Komnosunusa ¢ynkumid. 'padux QyHkium. DineMeHTapHbIe
npeoOpa3zoBaHus rpa)uKOB PYHKIUH.

ObnacTh ompeaencHUs U MHOXKECTBO 3HaueHWH GyHkiuu. Hymm
¢yakun. IlpomexyTku 3HaKonmocTtossHCTBa. UETHbIE M HEUETHBIE
¢yukiun. [lepumoguueckue ¢yHkuuu. I[IpoMexyTKM MOHOTOHHOCTU
byakun. MakcumymMbl U MUHUMYMBl GyHKIuH. HawuOonbinee u
HavMeEHbIlIee 3HaUCHUS (PYHKIMU HA POMEKYTKE.

Jluneitnasi, KBaJpaTuyHas W JAPOOHO-IMHEHHAs  (QPYHKIUU.
DJeMEHTapHOE UCCIIEJOBAaHUE U TOCTPOCHUE UX I'PaUKOB.

Crenennas (yHKIUS C HATypaJbHBIM M IENbIM MOKa3zareiaem. Eé
cBoiictBa u Tpaduk. CBoicTBa M TpaQuK KOPHA N-OM CTEMEHU Kak
(GyHKIUM 00paTHOM CTENEHU C HaTypalbHbIM IIOKa3aTEIIEM.

[lokazarenbHass W jnorapudmuueckas (QyHKIMHM, UX CBOHCTBA U
rpa¢uku. Mcnons3oBanue rpadukoB GyHKIUHN AJIs1 pELICHUS] YpaBHEHU.

Tpuronomerpuyeckas OKPYXHOCTb, onpeaeeHue
TPUTOHOMETPUUECKUX (PYHKIIMI YUCTOBOr0O apryMeHTa.

QYHKIMOHAIBHBIE 3aBUCUMOCTH B pPEAJBHBIX MpoOLEccax W
apieHusX. ['paduku peaibHbIX 3aBUCUMOCTEH.

Hayana mareMaTH4eCKOro aHAJIN3A



ITocnemoBaTeIbHOCTH, CIOCOOBI 3aJaHMs IIOCJIEIOBATEILHOCTEH.
Meron mareMaru4yeckod HWHIAYKIMU. MOHOTOHHBIE W OTPaHUYECHHBIC
[IOCJIEA0BATEIbHOCTU. VcTOpHUs  BO3HUKHOBEHHsS MaTeMaTH4ECKOIo
aHaJIM3a KaK aHaJln3a O€CKOHEUYHO MAaJIbIX.

ApudmeTrndeckass ¥ TeOMETpHUECKas Tporpeccuu. beckoHedHO
yObIBaromiass reomeTpudueckas mporpeccus. CymMa  OECKOHEYHO
yObIBaroIei r€OMETPUYECKON IIPOIPECCUH. JInHenHbIN u
OKCIOHEHIMAIBHBIA pocT. Yucmo e. Popmyina CIOXKHBIX IPOLEHTOB.
Hcnonp3oBaHue  mporpeccud Uil PEUIeHUs — peajbHbIX  3a7ad
IIPUKIIATHOTO XapaKTepa.

HenpepeiBHble ¢GyHKIIMM W UX CcBoWcTBAa. ToYku paspbiBa.
AcumnroTsl rpadukoB ¢yHkuii. CBoHCTBa (PYHKIIMNA HETPEPHIBHBIX Ha
oTpe3ke. Meron MHTEpBAlIOB Il PELICHUSA HepaBeHCTB. IIpumeHenue
CBOMCTB HEMPEPHIBHBIX (PDYHKIUH JJI PEIICHUS 3a/1a4.

[lepass u BrTOopas mnpom3BoaHbie (QyHkmuu. Omnpenenexue,
reOMETPUYECKUA U (U3UYECKUN CMBICT MPOU3BOJHON. YpaBHEHUE
KacaTelbHOHN K rpaduKy GyHKIHH.

[IpousBogHble 3neMeHTapHBIX (GyHKUUH. [Ipom3BogHas CyMMbl,
IIPOU3BENICHNUS, YaCTHOTO U KOMITO3ULIUU (PYHKITHIA.

MHosKecTBa M JIOTMKA

MHOK€ECTBO, OIEpallii HaJl MHOXXECTBAMU UM HMX CBOKMCTBA.
Huarpammel Oiinepa—Benna. [IpumeHeHne TeOopeTUKO-MHOKECTBEHHOTO
arrapara JJis OIMCAaHUs PEabHbIX MPOLECCOB U SBICHUN, IPH PEUICHUU
3a/1a4 U3 Apyrux y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MAaTEMaTUYECKOro OOBEKTa,
CJIEICTBUE, JOKA3aTEIbCTBO, PABHOCUIIBHBIC YPABHEHMS.

11 KIIACC

Yucaa v BBIYUCICHUA

HarypanpHbie n nensie yncna. [[pumenenne npu3HAKoOB AEITMMOCTH
IEJBIX YHCell, HauOoimpmwi o0mmid maenutend (gamee — HOJl) u
HauMmeHblee oOuiee kparHoe (aanee — HOK), ocraTtkoB mo moayio,
anroputMa EBknuaa 11 pelieHus 3a/1a4 B LEJIbIX YHCIIAX.

KowmmnekcHble yucna. Anrebpanyeckass M TPUTOHOMETpPUYECKAs
(GOpMBI 3alMCH KOMILJIEKCHOTO 4YHcla. ApH(pMETHUYECKHE OINEpaluu C
KOMIUIEKCHBIMA ~unciaMu. HM300pakeHue KOMIUIEKCHBIX 4YHCEI Ha
KoopAauHaTHOM miockocTu. @opmyna MyaBpa. KopHu n-oii cTteneHu us3



KOMIUIEKCHOTO yucia. [I[pumMeHeHne KOMIUIEKCHBIX YHCEIN JJIsl PELIEHUs
(bU3MYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHs U HEPABEHCTBA

CucreMa UM COBOKYNIHOCTh  YPaBHEHUH W HEPABEHCTB.
PaBHOCMIBHBIE CHCTEMBI M CUCTEMBI-CIEACTBUS. PaBHOCHIIbHBIE
HEpPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUYECKUX YPABHEHUH C TOMOUIBIO
TPUTOHOMETPUYECKONM OKPYKHOCTH. PerieHue TpUrOHOMETPUUYECKUX
HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUs MOKA3aTeIbHbIX U JIOTApU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE  METOABl PEIIEHUS CHCTEM H  COBOKYIHOCTEU
paloHaNbHbBIX, UPPALMOHATIBHBIX, T0KA3aTEIbHBIX U JOrapupMUUECKUX
YPaBHECHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

IIpruMmenenue ypaBHEHUH, CHCTEM UM HEPABEHCTB K PELICHUIO
MaTEeMaTHYECKUX 3a/lad W 3a/Jad U3 pa3nyHbIX oOJacTedl HaykKu H
peanbHOM KU3HU, UHTEPIIPETALM I1I0JyYEHHBIX PE3YIbTaTOB.

DOyHKUMHU U TPpaGuKH

I'paduk  xommozummu  ¢yHkiuil. ['eomerpuueckue  0Opasbl
YPaBHEHUU U HEPABEHCTB Ha KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TPAPUKH.

['padmyeckue MeTONBI pEUICHUS ypaBHEHWH U HEPABEHCTB.
['padmyeckue METOABI peLICHHS 3a/1a4 C ITapaMeTPaMHu.

Hcnonp3oBanne rpaukoB (PYHKIMM SISl HCCIETOBaHUS MIPOLIECCOB
U 3aBUCHMOCTEH, KOTOPbIE BO3ZHUKAIOT IPHU PELICHHUM 3aJay U3 JPyIUX
y4eOHBIX MPEMETOB U PEATbHOMN KU3HU.

Hayana MmareMaTH4eCKOIo aHAJIN3A

[IpumeHeHne MPOU3BOJHOM K HCCIEAOBaHUIO (PyHKIMHA Ha
MOHOTOHHOCTb M 3KcTpeMyMbl. Haxoxnenue HauOonbpliero Hu
HAaMMEHBIIIETO 3HAYEHUI HENPEPHIBHON (PYHKIIMK HA OTPE3KE.

[IpumeHenne TNPOM3BOAHOW  JUII  HAXOXKJICHHMS  HAWITy4IIETrO
pelieHns B NPUKIANHBIX 3a4a4ax, Ui ONPEACIICHUS CKOPOCTH H
YCKOpEHUS Ipolecca, 3aJaHHOro (GopMynon uin rpadukom.

[lepBoobOpa3nasi, OCHOBHOE CBOMCTBO epBOOOPa3HBIX.
[lepBooOpa3ubie 3neMeHTapHbIX (pyHkumid. IlpaBuna HaxoXaeHUs
epBOOOPa3HbIX.



WNHurterpan. ['eoMerprueckuii CMBICT UMHTErpana. Beraumcienue
onpenenéHHoro uHTerpaia mo ¢popmysie Hetorona-JIeiOnuia.

[IpuMeHeHne WHTErpajia Uil HAXOXKIACHUS IUIOMAJEH IIIOCKUX
¢uryp u 00bEMOB reOMETPUUYECKHUX TEJL.

[Iprmepsl pereHni G pepeHInanbHbIX YPaBHEHH.
MareMaTuyeckoe MOJETUPOBAHUE peaJbHBIX MPOLIECCOB € MOMOILBIO
g depeHInaTbHbIX YPaBHEHHI.



[UDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHWA  YUYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHUYECKOI'O
AHAJIM3A»  (YIJIVBJIEHHBIMI YPOBEHb) HA  VPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHPOBAHHOCTh TPAXKTAHCKON IMO3MIIMK OO0YyYaIOIMIEToCs Kak
aKTUBHOIO W  OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro  OOIIECTBa,
MPEJCTAaBICHHE O MaTEeMaTUYeCKHX OCHOBaX (hYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUW, NPOIEAYp TPaKTAHCKOTO OOIIECTBA
(BBIOOpPBI, OMpPOCHI W  APYro€), YMEHUE B3aUMOJECUCTBOBATh C
COITMAJILHBIMA HHCTHUTYTaMH B COOTBETCTBHM C HX (QYHKUMSIMU U
Ha3HAUYCHUEM,;

2) NIaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOPMHPOBAHHOCTh POCCHUHCKOW TPAXKIAHCKOH WICHTHYHOCTH,
YBOKEHHUS K TIPOILIOMY U HACTOAIIEMY POCCUMCKONW MaTeMaTHKH,
IICHHOCTHOE OTHOIICHWE K JOCTHKEHHUSM POCCUHCKHUX MATEMaTHUKOB W
POCCHUICKON MaTeMaTUYE€CKOM IIKOJIbI, UCIIOJI30BAHUE ITUX JOCTHKEHUN
B JIPYTUX HayKaX, TEXHOJIOTUAX, C(hepax SKOHOMUKHU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HAHME  JOYXOBHBIX  I[EHHOCTEM  POCCHUIMCKOr0  Hapoja,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, dTUUYECKOTO TMOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUM HayKu |
NEeATEeNIbHOCThI0 Y4YEHOTO, OCO3HAHME JIMYHOIO BKJIAJa B TMOCTPOCHUE
YCTOMUYMBOTO OyIYIIETO;

4) 3¢TeTH4eCKOT0 BOCIIUTAHMS

ACTETUYECKOE  OTHOLICHHME K  MHUpPY, BKIHOYasg  ICTETUKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIICHUH,
pacCcy X JeHUW, BOCHPUUMYUBOCTh K MATEMaTHYECKUM  acCleKTaM
Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSATh MaTeMaTHUYECKUE 3HAHUS B
MHTEpecax 3/I0poBOro u Oe3omacHOro obOpasza >KWU3HH, OTBETCTBEHHOE
OTHOIIICHUE K CBOEMY 310POBBIO (3mopoBoe MUTaHKeE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHHA U OT/ABIXA, PETYISApHAs Gpu3ndeckas



aKTUBHOCTH),  (DM3UYECKOE  COBEPIICHCTBOBAHWE TMPU  3AHATHUAX
CIIOPTHUBHO-03/I0POBUTEIHHON JIEATETLHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE LIEHHOCTU TPYIOII00Us, UHTEPEC K
pasnuyHBIM cdepamM MPOPECCHOHATBHON NEATeIbHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW W €€ TPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp OymyIien mpodeccun u peaaTnu30BhIBaTh COOCTBEHHBIC )KN3HCHHBIE
JIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHUYECKOMY 00pa30BaHUIO U
caM0oOOpa30BaHUIO Ha TNPOTHKEHUHM BCEH JKU3HU, TOTOBHOCTh K
AKTUBHOMY YYaCTHIO B PCIICHUU MPAKTHUECKUX 3a7a9 MaTeMaTHYCCKOM
HaIPaBJICHHOCTH;

7) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JIKOJIOTUYECKOM  KYJIbTYypbl, TMOHMMAaHHE
BIIUSHUSL ~ COIMATIbHO-)KOHOMUYECKUX  MPOIECCOB HA  COCTOSTHUE
MPUPOTHON U COIMAIBHOM Cpelbl, OCO3HAHWE TIIOOATFHOTO XapakTepa
HKOJIOTHICCKUX MPOOJIeM, OpPUEHTAITNS Ha MPUMEHECHHE MaTEMaTHYECKUX
3HAHWM JJI9  pelieHus 3a7ad B 00JIaCTU OKpY’Karollell  cpenpl,
MJJAHUPOBAHKE TMOCTYNKOB M OLIEHKU MX BO3MOKHBIX TMOCIEICTBUM IS
OKPYXKaIOIEeH CpeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PCHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAayKU U OOIIECTBEHHOW MPAKTHKH,
MOHUMAHUE MaTEMaTUYECKOM HayKu Kak c@epbl 4YeloBEYECKON
NEATENHPHOCTH, JTalmoOB €€ pa3BUTHUA W 3HAYAMOCTH IS Pa3BUTHUS
[IMBWJIN3AIMHN, OBJAJCHUE SI3bIKOM MaTEeMaTUKH W MaTeMaTHYCCKON
KYJbTYpOH KakK Cpe/CTBOM IMO3HAHUS MHpPA, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYI0 M HUCCJEN0BATENBCKYIO JEATeIbHOCTh WHIWBUIYAIbHO U B
rpymre.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

ba3oBble JJornyeckue JeicTBUA:

BBISIBJISITH W XAPAaKTEPU30BATh  CYILIECTBEHHBIE  MPU3HAKH
MaTeMaTHYECKUX OOBEKTOB, MOHATHN, OTHOIICHUH MEXIY MOHITHSIMH,
(bOopMyIUPOBATh OMPECICHUS TOHATHH, YCTAaHABIMBATH CYIICCTBEHHBIN
MPU3HAK KJIacCU(PUKAIIMK, OCHOBAaHUSA sl OOOOIIEHUS W CpaBHEHUS,
KPUTEPUU MMPOBOJUMOTO aHAJIN3A;



BOCIPUHUMATh, (POPMYIHPOBATH M MPEOOPA3OBBIBATH CYXKICHHUS:
YTBEPAWTEIbHBIE W OTPUIATC/IbHBIC, CIMHWYHBIC, YAaCTHBIC W OOIIHe,
YCIIOBHBIE;

BBISIBIIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSA3U W
mpoTUBOpeYHss B (paKkTax, MAaHHBIX, HAONIOACHUSIX W YTBEPKICHUSX,
npejjiaraTh ~ KpUTEPUM Ui BBISIBJICHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUNI;

JieaTh BBIBOJBI C UCTOJIb30BAHUEM 3aKOHOB JIOTHKH, JISTyKTUBHBIX
Y UHAYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUEHH 110 aHAIOTUH;

MPOBOJIUTh CAMOCTOSITEJIbHO JOKAa3aTeIbCTBA MAaTEMaTHYECKUX
YTBEPKICHUH (TIPSIMBIE M OT TIPOTUBHOTO), BRICTPAUBATh apTyMEHTAITHIO,
MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

BBIOMpATh CHOCOO pemieHuss ydeOHOM 3amaud  (CpaBHUBATH
HECKOJIbKO BAapUaHTOB PELICHUs, BBIOMPATh HanOoJiee MOIXOSAIINA C
Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKie 1eHCTBUA:

WCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUN HUHCTPYMEHT
nmo3HaHus, (OPMYJIUPOBATH BOIMPOCH, (PUKCHUPYIOIINE MPOTHUBOPEUUE,
npo0biieMy, yCTaHABIMBATh UCKOMOE M JIaHHOE, (JOPMUPOBATH THIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOJIUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCIIEIOBAaHUE [0 YCTAHOBJIEHHIO OCOOCHHOCTEM MaTeMaTU4ecKoro
00BEKTa, SBJIECHMS, TMPOLECCA, BBIBICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENbHO  (OopMyIupoBaTh OOOOIIEHUS W BBIBOJBI IO
pe3ynbTaTaM TMPOBEAEHHOTO HAOJIOJIEHUs, HWCCIIEeIOBAaHUs, OIICHUBATH
JOCTOBEPHOCTH MOJYYEHHBIX PE3YyIbTaTOB, BBIBOJOB U 0000ILECHNUI;

MIPOTHO3UPOBATh BO3MOXHOE pa3BUTUE IIpollecca, a TaKxKe
BBIJIBUTATh MPEJIIOJIOKEHUS O €70 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanmueii:

BBISIBIIATH JA€PUIUTHE MH(OpPMAIUHU, JAHHBIX, HEOOXOJIUMBIX IS
OTBETA Ha BOIMIPOC U JIJISl pELICHUS 3a/1a4K;

BBEIOMpPATh WH(OpPMAIMI0O W3 HWCTOYHHKOB PA3IMYHBIX THIIOB,
aHAIM3UPOBaTh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UHPOPMAIIHIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpUpPOBaTh WH(OpMAIUIO, MPEACTABIATh €€ B Pa3IMUHBIX
dbopMax, WILTIOCTPUPOBATH TPadUIECKY;



OLICHUBATh  HAJAEXKHOCTb HMHPOPMALMH IO  CAMOCTOSTEIBHO
chOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCaJIbHbIe Y4eOHbIE AeHCTBUS

OO0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKACHUS B COOTBETCTBUU C
YCIOBUSIMU U LEISIMHU OOLIEHMUSI, SICHO, TOUHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IIMCBMEHHBIX TEKCTax, AaBaTh MOSICHEHUS I10
XOZly PELIeHUS 3a4a41, KOMMEHTHPOBATH MOJIYYEHHBIN PE3YIIbTAT;

B X0J1e 00CYKJICHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOit
TEMBbI, IPOOJIEMBI, pelIaeMoil 3aJauu, BbICKAa3blBaTh WJIEU, HAllCJICHHbIE
Ha I[IOMCK PEIICHUA, COIOCTABIATH CBOM CYXKICHUSA C CYXICHUAMU
APYTUX YYaCTHUKOB JAMajora, OOHapy>KMBaTh pa3iM4M€ U CXOJICTBO
MO3UINI, B KOpPpEeKTHOW (opme (GopMyaupoBaTh pa3HOINIACUSA, CBOU
BO3PAKECHUS;

IIPEACTABIIATh PE3yJbTaThl PEIICHUA 3a4add, DSKCIIEPUMEHTA,
UCCIIEIOBaHMs,  IPOEKTa, CaMOCTOSATENbHO  BbIOMpaTh  (opmaT
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIIMU U OCOOEHHOCTEN ay TUTOPUH.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIEC YUeOHbIE 1elCTBUS

Camoopranusanmusi:

COCTaBJISATh IUIAH, aJTOPUTM pEIICHUs 3aJadd, BbIOUpATH CIOCOO
pemieHuss ¢ y4€TOM  HUMEIOUIUMXCS  PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, AapryMEHTHPOBATb M KOPPEKTUPOBATH BapHaHTHI
penieHuii ¢ yaéToMm HOBOM MH(GOpMAaIUU.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh HABBIKAMM TO3HABATEIBHON pedIEKCMU KaK OCO3HAHUS
COBEPIIAEMBbIX JCHUCTBUM U MBICIUTEIIBHBIX MPOIECCOB, UX PE3YIHTATOB,
BIIAJIETh CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI TMpolecca U
pe3yJabpTara peleHnus MaTeEMaTUIECKOM 3a/1auu;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH MPU PEIICHUU
3a/1a4d, BHOCUTHb KOPPEKTUBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEBCTB, TAHHBIX, HAMJICHHBIX OITUOOK, BHISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa IEIN U YCIOBUAM, OOBICHSThH
MIPUYUHBI JTOCTHKEHUS WM HEAOCTHXKEHUSI PE3YJIbTAaTOB AEATEIbHOCTH,
HaxXOJIUTh OMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJIbHOCTD:



MOHUMATh W  WCIOJB30BaTh NPEHMYIIECTBA KOMAHAHOW W
WHIUBUyaAIbHOW pabOTHl MPU pEIIeHUH YYeOHBIX 3a/ad, MPUHUMATh
1eJb  COBMECTHOW  JCSATENBHOCTH, IUIAHUPOBATH  OpPraHU3AIMIO
COBMECTHOM pabOThl, pacrpeaeiiarb BUIb paldOT, JAOroBapuUBaThCS,
oOCy)XmaTh TIpoOIleCC ®  pPe3yJbTaT paboThl, 0000IaTh MHEHHS
HECKOJIBKUX JIOJICH;

y4acTBOBaTh B TPYMIIOBBIX Gopmax paboTHl (0OCYXIeHHs, 0OMEeH
MHEHUN, «MO3TOBBIE IITYPMbD» U UHBIE), BBITIOJIHATH CBOIO YaCTh PadOThHI
U KOOPJUHUPOBATH CBOU JCHCTBUS C JPYTMMH WICHAMH KOMAaHJBbI,
OIICHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIUI MPOAYKT MO KPUTEPHSM,
c(hopMyTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoumy o0ydenuss B 10 kijacce o0OydarOIMCS MOJXYIUT
CJIeIyIOlMe TPEIMETHbIE PE3yJIbTaThl MO OTACIbHBIM TemaM pabodeit
nporpaMMbl  y4eOHOTO Kypca «Airedpa M Hadanda MaTeMaTHYecKOTro
aHaIu3a»:

Yuciaa 1 BbIYUCTICHUSA:

CBOOOJHO  OMEpUPOBATh TMOHSATUSMHU: PALMOHAIBHOE  YHCIIO,
OeckoHeuHas eproarndecKas 1po0b, MPOLEHTHI, UPPALMOHAIBHOE YUCIIO,
MHOXKECTBA PAUHOHAIBHBIX W  JCHUCTBUTEIBHBIX YHCEI, MOJIYJb
JICUCTBUTEIILHOTO YMCIIA;

MPUMEHSTH TPOOHU U MPOLICHTHI JUIsl PEIICHUs MPUKIIATHBIX 3a/1a4 U3
PAa3IMYHBIX OTPACIIEH 3HAHUU U PEATIbHOU KU3HU;

MIPUMEHATh TPUOIMKEHHBIC BBIYUCICHUS, TPaBWIA OKPYIJICHHS,
MPUKUAKY U OLICHKY Pe3yJIbTaTa BHIUYMCICHU;

cBOOOHO OMEPUPOBATH OHATUEM: CTETICHb C IEJIBIM MOKa3aTemeM,
MCIIOJIB30BATh MOJAXOAIIYI0 (POPMY 3alKCH JIEUCTBUTEIBHBIX YUCEN IS
pelIeHUs MPAKTUYECKUX 3a7a4 U PEICTABICHUS JaHHbIX;

CBOOOJHO OIEPUPOBATH IOHATHEM: apU(DMETHUCCKUN KOPCHD
HATYpPAJIbHOMN CTEIICHU;

CBOOOJTHO OMNEPUPOBATH TMOHSATHUEM: CTENEHb C PalMOHAIBHBIM
MOKA3aTeJeM;

CBOOOJTHO OMIEPUPOBATH MOHATUSIMU: JIOTapU(dM YKCIIa, TECATUYHBIC
Y HaTypajbHbIC JIOTapU(MBbIL;

CBOOOJHO OMNEPUPOBATH MOHATHUSMH: CHHYC, KOCHMHYC, TaHTCHC,
KOTAHT'€HC YHCIIOBOI'O apryMEHTa;



ONEPUPOBATh IOHATHSIMHU: APKCUHYC, APKKOCHHYC W apKTAHTEHC
YUCIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOO/JIHO ONEpUPOBAaTh MOHATHSIMH: TOXAECTBO, YpaBHEHHUE,
HEpPAaBEHCTBO, PABHOCWIBHBIE YpPAaBHEHHs W yPaBHEHUA-CIEACTBUS,
PAaBHOCHJIbHBIE HEPABEHCTBA;

MPUMEHSTH Pa3INYHbIe METOIbI PEIICHHS PaIlMOHATIBHBIX U JPOOHO-
palMOHAIBHBIX YPABHEHUM, IPUMEHATH METOJ MHTEPBAJIOB ISl PELLICHUS
HEPABEHCTB;

CBOOOJHO OMNEpPHPOBATh TMOHSATHUSMHU: MHOTOWIEH OT OJHOMI
NEPEeMEHHON, MHOTOWIEH C UeNbIMH  KO3(pPUIIMEHTaAMH, KOPHH
MHOI'OYJICHa, IPUMEHATh [JEJICHUE MHOIOYJIEHa Ha MHOTOWIEH C
OCTaTKOM, TeopeMy besy u reopemy Buera juis pelienus 3anay;

CBOOOJIHO  ONEpUPOBaTh  MOHATUSAMHU:  CUCTEMa  JIMHEHHBIX
YpPaBHEHHM, MAaTpHUIA, ONPEACIUTENbr MATpULBl 2 X 2 U €ro
TEOMETPUYECKHUM CMBICI, MCIOJIB30BATh CBOMCTBA ONpENENuTeNns 2 X 2
IUIsl BBIYUCIICHUS €0 3HAY€HUs, IPUMEHATH ONIPEACIIUTENN U PELICHUS
CUCTEMBI JIMHEVHBIX YPAaBHEHUH, MOJEIUPOBATH PEAJbHBIC CUTYallUU C
IIOMOLIBIO CUCTEMBI JIMHEHUHBIX YPAaBHEHUM, UCCIIEN0BATh IIOCTPOCHHBIE
MOJEIN C TOMOIIBID MAaTpPULl M ONPENEIIUTENICH, WHTEPIPETUPOBATH
ITOJTyYEHHBIA PE3yJIbTaT;

HCIIOJIb30BaTh CBOWCTBA JIEUCTBUN C KOPHIMHU AJIs peoOpa3oBaHuUs
BBIPAKCHU;

BBINIOJIHATH MPE0OPA30BAHMS YMCIOBBIX BBIPAXKEHUH, COJAEPIKALIUX
CTEIICHH C PallMOHAJIBHBIM I1I0KA3aTENIEM;

UCIIONIb30BaTh  CBOMCTBA JorapumMoB [uisl  mpeoOpa3oBaHUs
norapu(MHUUECKUX BBIPAKECHH;

cBOOOTHO ONIEPUPOBATH MOHATHSIMMU: VppaloOHaIbHBIE,
MOKa3aTelIbHbIE U JIOTapu(PMHUUECKUE YPAaBHEHUS, HAXOUTh UX PEUICHUS
C IIOMOIIbIO PAaBHOCWIBHBIX IIEPEXOAOB WM OCYILECTBIISAA IPOBEPKY
KOpHEWN;

IPUMEHSTh OCHOBHBIE TpPUIOHOMETpUYECKHE (OPMYJIbI IS
npeoOpa30BaHUs TPUTOHOMETPUUECKUX BhIPAKEHUM;

CBOOOMHO  OMEpUpPOBaTH  TOHATHEM:  TPUTOHOMETPUUYECKOE
ypaBHEHUE, MPUMEHITb HEOoOXOAuMble (QOpMYJbl AJi  pPEUICHUS
OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;



MOJIETTUPOBATh PEANbHBIE CUTYallUH Ha S3BIKE alreOpbl, COCTABISATh
BBIpQXEHUS, ypAaBHEHUS, HEPABEHCTBA IO YCIOBHIO 33/1a4H, UCCIIEOBATh
MIOCTPOEHHBIE MOJIEJIN C UCIOIb30BAaHUEM arlrapara ajareopsl.

DOyHKUUMA U TPaPuKU:

CcBOOOJHO OMEPUPOBATH MOHATUAMU: (YHKIUS, CIIOCOOBI 3aJaHMS
byHKIIUHM, B3aNMHO 00paTHbIe (QYHKIIMK, KOMITO3UIUS (PYHKIIHH, Tpaduk
GyHKIIUM, BBIIONHATH JJIEMEHTapHbIE TpeoOpazoBaHusi TpaduKoOB
bynxmii;

CBOOO/JIHO ONEpUPOBATh MOHATUAMH: O0JAaCTh OIpPENEICHUsS MU
MHOKECTBO 3HA4YeHUH (YHKIUH, HYId GYHKIUH, [TPOMEKYTKH
3HAKOIIOCTOSIHCTBA,;

CBOOO/IHO ONEPUPOBAThH MOHATUAMU: YETHBIE U HEUETHBIE (DYHKIUH,
nepuoanueckue (QyHKIUH, MPOMEKYTKM MOHOTOHHOCTU (YHKIUH,
MakCUMyMbl M MUHUMYMbl (PYHKIMH, HauOOJIbLIeE W HaWMEHbLIEe
3HaYeHUE (PYHKIINU HA TIPOMEXKYTKE;

CBOOOJHO OMEpUpPOBaTH TOHATUSAMU: CTENEHHAas (QYHKIHUS C
HaTypaJIbHBIM U LENbIM IOKa3aTeseM, rpauk cTerneHHOW (yHKUIUU C
HaTypaJbHBIM U LEJIBbIM NOKa3aTenaeM, TpaduK KOpHS N-Oi CTENEHU Kak
(GyHKIIUM 00paTHOM CTENEHU ¢ HaTypalbHBIM IIOKA3aTEIIEM;

OTIEpUPOBATh TOHATHUSAMH: JHUHEHHAs, KBaapaTuyHas U APOOHO-
JUHEeWHAass (QYHKIHWH, BBIIOTHATH DIEMEHTApHOE HWCCIEAOBaHUE U
MOCTPOEHHUE UX I'Pa(UKOB;

CBOOOZIHO  OmepupoBaThb  MOHATHSAMH:  IOKa3aTelbHas U
norapudmuueckas GyHKINH, UX CBOWCTBA U rpaUKH, HUCIOIH30BATh UX
rpaduKy 15 peIIeHs YPaBHEHHUIA;

CBOOOJIHO  ONEpUPOBaTh  MNOHATUAMM:  TPUTOHOMETPHYECKAS
OKpPY>KHOCTb, ONPECIICHUE TPUTOHOMETPUUECKUX (PYHKIMHA YHCIOBOIO
apTryMEHTa;

MCIIONB30BaTh rpaduku (GyHKIUNA JJIS MCCIIETOBAHUS MPOLIECCOB U
3aBHCHUMOCTEH MpU PEIIeHUU 3aad U3 APYrHX y4eOHBIX IPEIMETOB U
peaibHOM  U3HHU, BbIpaXaTh (OpPMyJIaMU 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU;

Hauajna maTeMaTH4eCKOro aHajamu3a:

CBOOOZIHO  OMEpUpOBaTh  MOHATHUSMHU:  apuPMETHUECKas |
reoMeTpuyecKkas nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpruuecKast
nporpeccusi, JUHEHHBIA U 3KCIOHEHIIUAIBHBIN pocT, (OpMyJia CIOKHBIX
MPOLIEHTOB, UMETh MPEJCTABICHNE O KOHCTAHTE;



WCIIOJIB30BaTh TMPOTPECCHU JJIS  PEUICHUS peadbHBIX 3a1ad
MPUKIATHOTO XapaKTepa;

CBOOOJTHO  OINEpPUPOBATH  MOHATHSMHU:  IOCJIEIOBATEIHLHOCTD,
CIOCcOO0BI 3aJlaHUs TTOCIIEIOBATEIBHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIC
MOCJICTIOBATEIFHOCTH, TIOHUMATh OCHOBBI 3apOXKIACHUS MaTEMaTHIECKOTO
aHaJlM3a Kak aHaJIn3a OECKOHEYHO MaJIbIX;

CBOOOJHO OIEPUPOBATh TOHATHSAMHU: HENPEPHIBHBIC (DYHKITHH,
TOYKH pa3pbiBa rpaduka PyHKIUU, ACUMOTOTHI Trpaduka GyHKINU;

CBOOOJTHO OMNEpPUPOBaTh MOHATHEM: (YHKIHMS, HEMpEpbIBHAS Ha
OTpe3Ke, MPUMEHSITh CBOWMCTBAa HEMPEPBIBHBIX (YHKIHMHA 71 PEIICHUS
3amad;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: TIEPBasi U BTOPasi MPOU3BOIHBIC
dbyHKIMH, KacaTelnbHas K rpaduky QyHKIUY;

BBIYMCIIATh TPOU3BOJHBIE CYMMBI, TNPOU3BEICHUS, YACTHOTO H
KOMITO3HMIIMK ABYX (YHKIIUHA, 3HATh MPOM3BOAHBIC SJIEMEHTAPHBIX
dynxumii;

UCIIOJIb30BaTh ~ TEOMETPUYECKUA U (U3MYECKUHA  CMBICIH
MIPOU3BOIHOM IS pELICHUs 3a]1ay.

MHoxecTBa U JIOTHUKA:

CBOOOJHO OTNEPHUPOBATH MOHITHSAMHU: MHOXKECTBO, OIEpaIlliyd Haj
MHOECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJis ONMUCAHUS
peaNbHBIX TMPOIECCOB M SIBJICHUM, MPU PEIICHUU 3ajad M3 JAPYyTHUX
y4eOHBIX MPEMETOB;

cBOOOZIHO OMEpUpOBaTh TMOHSATHUSAMHU: OTpEJCIICHHEe, Teopema,
ypaBHEHUE-CIIE/ICTBUE, CBOMCTBO MaTEeMaTU4YeCKOro o0BeKTa,
JI0Ka3aTebCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.

K xonmy ob6ydsenns B 11 kiacce oOy4aromuiicss MOTYYUT
CIIeyIONTEe TPEIMETHBIE PE3yJIbTaThl MO OTACIBHBIM TeMaM pabodeit
porpamMmbl  y4eOHOro Kypca «Auredpa ¥ Hayajla MaTeMaTHYECKOTO
aHAJIN3a»:

Yucia 1 BbIYUCTICHUSA:

cBOOOHO OMEPUPOBATH MOHATUSAMU: HATYPAITBHOE M IEJ0€ YHUCIIO,
MHOKECTBA HATYPAIbHBIX M IEIBIX YHCEN, WCIOJIb30BaTh IMPU3HAKU
nemumoctu uensix yucen, HOJ wm HOK nHaTtypanpHbIX wmcen st
penieHus 3aja4, IPUMEHATh anropuTM EBkina;



CcBOOOMIHO  OMEpUpOBaTH TMOHATHEM OCTaTka IO  MOJYIIO,
3aMKUChIBATh HATYpajbHbIE YHCIA B PA3JIUYHBIX MO3ULIUOHHBIX CHCTEMAX
CUMCIICHHS],

CBOOOZIHO OINEpPUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHUCIO H
MHO>KECTBO KOMILUIEKCHBIX YHUCEN, MPEACTABIATh KOMIIEKCHBIE YHCIIA B
anreOpandeckod M TPUTOHOMETPUYECKOW  ¢dopMe,  BBINOJHATH
apumeTnyecKrue omepanud C HAMU M U300paxkaTh Ha KOOPAWHATHOM
IIJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

cBOOOTHO ONEepUpOBaTh HNOHATUAMU: UppaLMOHAIbHBIE,
MoKa3aTelnbHbIE M JIOTapUMUUYECKHE HEPAaBEHCTBA, HAXOAWTh UX
pELICHUS C IOMOUIBI0 PAaBHOCUIIBHBIX IIEPEXO/I0B;

OCYILIECTBISATH OTOOP KOPHEH MPHU PELIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHMUS;

CBOOOIHO  OIEpPHPOBAThH MNOHATUEM  TPUTOHOMETPHUUYECKOE
HEPABEHCTBO, MPUMEHATh HEOOXoAuMble (OpMysBl sl  pelIeHHS
OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/JIHO OINEpPUPOBATh MOHATUSAMM: CHCTEMa U COBOKYITHOCTb
YPaBHEHUN W HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBI U CHCTEMBI-
CIEJCTBHS, HAaXOAUTh  PELIEHUS CHCTEMbl W  COBOKYIHOCTEH
palMOHAIBHBIX, UPPALMOHAIIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX
YpaBHEHUI U HEPABEHCTB;

pewiatb  palMOHANbHBIC, UWPPALMOHAIBHBIE,  ITOKa3aTEIIbHBIE,
Jorapu(p)MUYECKHE U TPUTOHOMETPUUECKUE YPABHEHUS M HEPABEHCTBA,
coJiepKallre MOJIyJIM U TapaMeTphl;

OPUMEHSTh Tpauueckue METOJbl JUIsl pElICHHUs YypaBHEHUH U
HEPaBEHCTB, a TAaK)KE 33/1a4 C apaMeTpaMu;

MOJIEJIUPOBATh peajbHbIE CUTYAIIMU HA S3bIKE aareOphl, COCTABIIATH
BBIPA)XCHUSI, YPABHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H,
UCCIEN0BATh ITOCTPOEHHBIE MOJENHM C MCIOJIB30BAHMEM  alllapara
anreOppl, MHTEPIIPETUPOBATH MOIYUECHHBIN pPe3yibTar.

DOyHKUUMA U TPaPUKU:

CTPOUTh  TpauKH  KOMIO3UIMKH  (QYHKOMH C  TIOMOIIBIO
AJIEMEHTAPHOI0 UCCIIEAOBAHMS U CBOMCTB KOMIIO3ULIUU ABYX (DYHKIUH;

CTPOUTb TE€OMETPUYECKHE 00pa3bl yYpaBHEHUH M HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

cBOOOHO OIEpUpPOBATh HNOHATUAMU: rpaduku
TPUTOHOMETPUYECKUX (PYHKIUM;



NPUMEHATh (DYHKIUU [JI1  MOJCIUPOBAHUS U HUCCIEIOBaHUS
pEeanbHBIX MPOLIECCOB.

Havana MmareMaTH4eCKOro aHaIM3a:

UCIIOJI30BaTh TMPOU3BOJHYIO ISl HMCCJIEAOBaHHUS (YHKIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaxOJIUTh HAWOOJbIICE W HAWMEHBINCE 3HAYCHHUS (YHKIIHH
HETIPEPBIBHOM HA OTPE3KE;

HCIOJIb30BaTh IPOU3BOJAHYIO Ul HAaXOXJICHUS HAWIY4IIETO
pelieHusT B MPUKIAIHBIX, B TOM YHCIE COLMAJIbHO-3KOHOMUYECKHX,
3a/1a4ax, I ONPEACIICHUSI CKOPOCTH U YCKOPEHUS ITPOLIECCA, 3aJaHHOTO
dbopmyroit unmu rpadurom;

cBOOOHO OIIEPUPOBATH MTOHSTUSAMMU: nepBooOpasHasi,
onpenenEHHbI WHTErpaj, HaxOIUTh NEPBOOOPa3HBIE 3IEMEHTAPHBIX
(GYHKIMA U BBIYUCISITH HHTETpad 1o ¢popmyse Heiotona-Jleiibnuia;

HAXOAUTh IUIOMIAIN TUIOCKUX (UTYp U OOBEMBI TE€N C TMOMOIIBIO
VHTETpana;

MMETh NPEACTABICHUE O MaTEMaTUYECKOM MOJIECIMPOBAHUU Ha
npumepe coctaBieHus AuddepeHnaibHbIX ypaBHEHUM;

pelars NOpUKIAJHBIE 3aJayd, B TOM YHMCJIE COLMAIBHO-
SKOHOMHYECKOTO 151 buznuecKoro Xapakrepa, CpeACTBAMU
MAaTeMaTUYECKOTO aHAIU3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposnbie)
n/n NMPOrpamMmbl Bcero Konrpoubi TpakTutieck o0pa3oBaTe/bHbIE
ble padoThI ue padboThbl pecypesI
MHOX€ECTBO 1€UCTBUTEIbHBIX YHCEIL.
1 MHuorounensl. PauinonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBbI JINHEUHBIX
yYpaBHEHUU
) Oyukuuu u rpaduku. CrenenHas GyHKIUS 12 1
C LeJIBbIM [TOKa3aTelleM
3 ApudpmeTnueckuii KOpeHb N-0Ol CTEIEHHU. 15 |
HppauronanbHble ypaBHEHUS
4 [oxazatenpHas pynkus. [TokazarenpHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHUSA. 18 |
Jlorapudmuueckue ypaBHEeHUs
6 TpUroHoMeTpUYECKUE BBIPAXKEHUS U ” 1
YpaBHEHUSA
7 [TocnenoBaTebHOCTH U TPOTPECCHU 10 1
HenpepsiBabie ¢pynkuuu. [Iponssoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMAaTH3aIUs 5 5

3HAaHUHI




OBILIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

136

10




11 KVIACC

KoimuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NMPOrpamMmbl Bcero Kontponn TpakTieck o0pa3oBaTe/bHbIE
ble padoThl ue padoThbl pecypesI
| HccnenoBanue QpyHKIMIA ¢ TOMOIIBIO 2 |
MIPOU3BOJHOM
2 [TepBooOpa3nasi 1 HHTETpa 12 1
3 ['paduku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuroHomeTpruuecKue HEPaBeHCTBA
4 HppauroHanbHble, IOKa3aTeIbHbIE U 24 1
JorapudMuuecKre HepaBeHCTBA
KomrmnekcHple uncia 10 1
6 Harypainbnble u nensie yucna 10 1
Cucrembl paMOHAIbHBIX, UPPALMOHAIBHBIX
7 MOKa3aTeJIbHBIX U JIOTApU(PMUISCKUX 12 1
yYpaBHEHUU
8 3ajauu ¢ napameTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMATU3AITUS 16 )
3HAHUHN
OBILIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOI'PAMME







HOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

KoJinuecTBo 4acoB 1 DJIeKTPOHHbIE

ara

Ne Kontpoas | IlpakTuyec uuppossie

Tema ypoka H3Y4YeH

n/n Bcero HbIE KHe o0pa3oBaTeib
ust

padoThbI padoThbI HbIE pecypcsl

MHO03€eCcTBO, Onepaly HaJl MHOKECTBAMH U
HUX CBOICTBa

2 Huarpammsl Diinepa-Benna 1

[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO
anmapara JIsi peleHus 3a1a4

Panmonanbhbie urciia. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEUHbBIE 1
NepruoIUYECcKue 1podu

Panmonanbueie ynciaa. OOBIKHOBEHHBIC U
5 JECSITUUHBIE TPOOH, IPOLIEHTHI, OECKOHEUHbIE 1
NepUoIUYECKHe Ipodu

[Ipumenenue qpoOei U IPOLIEHTOB TS
PEIICHUS TPUKJIAIHBIX 3a71a49

[Ipumenenue qpoOei U IPOLIEHTOB JTs
PEIICHUS TPHUKJIAIHBIX 3a71a49

JlecTBuTeNbHbIC YKclia. PalimonanbHbie U
HppalnyoHaJbHbIC Ynciia

ApudmeTrnueckue onepanuu c
I{GﬁCTBHTGHBHBIMI/I qucjiaMu




10

Mopynp 4E€MCTBUTEIBLHOTO YHUCIIA U ET0
CBOMCTBA

11

[TpuG>xEHHBIC BEIYUCIICHUS, TPABUJIA
OKpYTJICHUs, IPUKUJIKA U OLIEHKA pe3yibTaTa
BBIYHCIICHUN

12

OcCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPABHEHUN U
HEPABEHCTB

13

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
NpOoOHO-pallMOHATIBHBIX YPABHEHUHN U
HEPaBCHCTB

14

OCHOBHBIE METO/JIbI PEIICHUS LIETbIX U
JIpOOHO-PALMOHABHBIX YPABHEHUN U
HEPABEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTouUJI€Ha Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOTO4JICHBI C TeBIME KO3 PHUIHeHTaMu.
Teopema Buera

17

Pemenue cucrem NTMHENHBIX YpaBHEHUN

18

Pemenne cucreM JIMHEWHBIX YPaBHEHUU

19

Marpuna cucTeMsl JINHEWHBIX YPAaBHEHUI.
Ornpenenurens MaTPUILLI 2%X2, €ro
F€OMETPUUYECKUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €TI0 3HAYCHUS

20

Ornpenenurtens MaTPUILLI 2%X2, €ero




F€OMETPUUYECKUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €TI0 3HAYCHUS

21

[IpumeHeHue onpeaeauTens s pereHus
CHUCTEMBI JINHENHBIX YPAaBHEHUN

22

Pemenue npukiaaHeixX 3aa4 ¢ MOMOIIBIO
CHUCTEMBI JINHENHBIX YPAaBHEHUN

23

Pemenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KoHTtpoinbHas padora: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIHS, CTIOCOOBI 3aJaHus HYHKITUH.
B3aumno obpathsie pynkiuu. Komnosunus

byHKIMIA

26

['paduk pyHkIMU. DIEeMEeHTapHBIC
npeoOpazoBanus rpadukoB GpyHKIMHA

27

OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HaueHul QpyHkuuu. Hynu ¢pynkuuu.
[IpomexyTKH 3HaK MOCTOSHCTBA

28

UYErHble 1 HEYETHBIE PYHKIIUHU.
[epuonnyeckue ¢pynkumu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMbl U MUHUMYMBbI (DYHKITUH.
Haubonpiiee u HauMeHbllIee 3HAUYCHHUE
(YHKIIMM Ha IPOMEXKYTKE

30

Jluneiinasi, kBajpaTH4Has U ApoOHO-




IuHeWHas GyHKuuu

aﬂeMeHTapHOC HCCIICAOBAHUC U ITIOCTPOCHUC

31 .
rpadukoB 3TuX GyHKIUN

1 DEeMEHTapHOE UCCIIEI0BAaHUE U IIOCTPOCHUE
rpadukoB 3TuX GyHKIUN

1 Crenens c 1eNbIM ToKaszareneM. bunom
Herorona

14 Crenens c 1enbIM I0Ka3zareneM. buaom
Hsrorona

35 Crenennast GyHKIUS C HATypaIbHBIM U
1eJIbIM Moka3aTteneM. E€ cBoiicTBa u rpaduk

36 KonTponshas pabora: "Crenennas QpyHKUIuS.
E€ cBoiicTBa u rpagux"

37 ApudpmeTnueckuii KOpeHb HaTypaIbHOU
CTEIICHU U €ro CBOMCTBA

18 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTENIEHU U €ro CBOMCTBA

19 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
coJIepXKalIiX CTEIIEHU U KOPHU

40 [IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJIepXKaIINX CTETIEHU U KOPHU

A1 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepXKaIIiX CTETIEHH U KOPHU

4 Hppauronanbubie ypaBHeHUs. OCHOBHBIE

MCTOJbI pCIICHUA HPPpALMOHAJIBbHBIX




ypaBHEHU U

43

HppanuonansHele ypaBHeHUsA. OCHOBHbIE
METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
yYpaBHEHUU

44

HppanuonansHele ypaBHeHUsA. OCHOBHbIE
METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
yYpaBHEHUU

45

PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUN
VUPPALMOHAIIBHBIX YPABHEHUN

46

PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN
VPPALMOHAIBHBIX YPABHEHUN

47

PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUU
UPPALMOHATILHBIX YPaBHEHHH

48

PaBHOCHIIbHBIE TIEPEXO/IbI B PEIICHUU
UPPALMOHATILHBIX YPaBHEHHH

49

CaolicTBa U rpauK KOpHsI N-OM CTETIEHU KaK
(GyHKIIMM 00paTHON CTENEHU C HaTypaJIbHbIM
1oKa3areneM

50

CaoiicTBa U rpauK KOpHsI -0 CTETIEHU KaK
(GyHKIIMM 00paTHON CTENEHU C HaTypaJIbHbIM
HoKa3areneM

51

KoHnTtponbhas padora: "CBoiicTBa u rpadux
KOpHs n-0¥ crenenu. MppannoHanbHele
ypaBHeHHUA"

52

CreneHb ¢ pallMOHAIBHBIM MTOKa3aTesieM U €€
CBOMCTBA




CrerneHb ¢ pallMOHAJIbHBIM [TOKA3aTENEM U €€

53 . 1
CBOICTBa

54 CrermneHb ¢ paluOHAIBHBIM [TOKa3aTeNeM U e€ |
CBOMCTBA

55 [ToxazarenbHast pyHKLINS, €€ CBOWCTBA U |
rpaduk

56 Hcnonp3oBanue rpaduka GyHKINM 1151 |
peuieHus: ypaBHEHU N

57 Hcnons3oBanue rpaduka GyHKINUU AJIs 1
peleHus: ypaBHEeHU !

53 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE |
METO/IbI PEIlICHHUs TOKA3aTEIbHBIX YPaBHEHUN

59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE 1
METO/IbI PEIICHHUs TOKA3aTEIbHBIX YPaBHEHUN

60 [lokazarenbHble ypaBHEeHU. OCHOBHbBIE |
METO/Ibl PEILICHNUS TOKA3aTEIbHbIX YPaBHEHUN

61 KoHntponbHas padora: "[lokazarenpHas 1
¢byukus. [TokasarensHble ypaBHEHUS"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm uncna. CoiicTBa Jorapudpma 1

64 Jlorapudwm yucna. CoiicTBa norapudpma 1

65 JlecsTuuHble U HATypaJIbHBIE JIOTapU(PMBI 1

66 JlecsiTuuHble U HaTypaJIbHbIE JIOTapU(PMBI 1

67 [TpeoOpazoBaHue BhIpAKESHHI, COIEPIKALTIX |

JorapupMbl




[IpeobpazoBanue BeIpaXEHUN, COIEPKAIINX

68
J0TapuQMbI

69 [TpeobpazoBaHue BhIpAKEHHI, COIEPIKALTIX
sorapupMbl

70 Jlorapudmuueckas pyHkuus, e€ cBOWCTBa U
rpaduk

71 Jlorapudmuueckas QyHKIuUs, €€ CBOWCTBA U
rpaduk

7 Hcnons3oBanue rpaduka GyHKINUU AJIs
pelIeHUs] ypaBHEHU I

7 Hcnons3oBanue rpaduka GyHKIUU OIS
pelIeHUs] ypaBHEHU I
Jlorapudmuueckue ypaBHeHnus. OCHOBHbIE

74 METO/IbI PEIICHUs JOTapu(HMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METOBI pEIICHUS JIOTapu(PMUIECKAX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHuss. OCHOBHbBIE

76 METOBI pEIICHUS JIOTapU(PMUIECKAX
ypaBHEHUI

77 PaBHOCUIIbHBIE IEPEXO/IbI B PELLICHUU
norapupMUUECKUX YpaBHESHUHN

73 PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUN
jgorapupMUUECKUX ypaBHEHUIN

79 KoHntponbhas padora: "Jlorapupmuueckas




¢ynkuus. Jlorapupmudeckne ypapaenus"

CI/IHyc, KOCHHYC, TAHI'CHC 1 KOTAHI'CHC

80 YHCIIOBOTO apryMeHTa 1

21 CuHyc, KOCHHYC, TAHI'€HC U KOTaHT'€HC 1
YHCIIOBOTO apryMeHTa

%) ApKcuHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCJIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCHHYC U apKTaHT€HC 1
YHCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,

84 OnpeeieHue TPUTOHOMETPUYECKUX 1
(byHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 orpezieNieHue TPUTOHOMETPUIECKUX 1
(byHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKUE (POPMYITBI 1

90 [TpeoOpazoBaHre TPUTOHOMETPUIECKUX |
BBIPKEHUMN

01 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPKEHUMN

9 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |

BBIPAKECHUIN




[IpeobpazoBaHre TPUTOHOMETPUUECKUX

93 . 1
BbIpaXCHUI

94 Peuienne TpuroHoMeTprUYECKUX YpaBHEHUM 1

95 Pemienue TpuroHOMETPUYECKUX YPABHEHUN 1

96 Pemenue TpuroHoMeTpruuecKuX ypaBHEHUN 1

97 Pemienue TpuroHOMETPUYECKUX YPABHEHUN 1

98 Pemenue TpuroHoMeTpuuecKuX ypaBHEHUN 1

99 Peienne TpuroHoMeTpUUECKUX YpaBHEHUM 1

100 Pemenue TpuroHoMeTpuuecKuX ypaBHEHUN 1
KonTpomnbHas pabora:

101 "TpUroOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHUE ypaBHEHUA"
[locnenoBarenbHOCTH, CIOCOOBI 3aAaHUS

102 nociuenoBarenbHocTeil. Meron 1
MaTeMaTHUYeCKON UHIyKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 nocieaoBaTeabHOCTH. MicTopus ananusa 1
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus 1

105 I'eomerpuueckas nporpeccust 1

106 beckoneuyHo yObIBaroIasi reoMeTpruiecKast |
nporpeccust

107 CymMma GeckoHe4HO yObIBaro1ei |
FeOMETPHUECKON MPOTrpeccuu

108 JIMHENHBIN U SKCITIOHEHIMAIBHBIN POCT. 1




Yucno e. DopMyra CI0KHBIX POLEHTOB

109

JIMHEWHBIN U 3KCIIOHEHIIUATIBHBIN POCT.
Yucio e. Dopmyna CI0KHBIX IPOLUEHTOB

110

Hcnons3oBanue mporpeccuu Jjisi peieHus
pealbHBIX 33a]a4 MPUKIAIHOTO XapaKTepa

111

KonTponshas pabora: "[locnenoBarenbHocTu
u nporpeccun”

112

HenpepoiBHble (DyHKIIUU U UX CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI rpauKOB
byHKIMIA

114

CaoiicTBa (DyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

115

CaoiicTBa (DyHKIUI HETIPEPHIBHBIX Ha
OTpe3Ke

116

Meton HUHTCPBAJIOB I PCHICHUA HCPABCHCTB

117

MGTO[[ HUHTCPBAJIOB IJIA pCHICHUA HCPABCHCTB

118

Meton HHTCPBAJIOB I PCHICHUA HCPABCHCTB

119

[TpumeHeHne CBOMCTB HENIPEPHIBHBIX
byHKIU 15 penienus 3a1a4y

120

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMH U1 penieHus 3a1a4y

121

[lepBas u BTOpast Ipou3BOIHbIE (PYHKIIUU

122

Onpenenenue, reOMETPUIECKUN CMBICI
MPOU3BOTHOM

123

Omnpenenenne, GU3NIECKUN CMBICTT




MIPOU3BOAHOMN
124 YpaBHeHHe KacaTeabHOU K rpaduky 1
byHKIIUN
125 YpaBHeHUE KacaTelbHOW K TpaduKy 1
byHKIIUN
126 [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIHIA 1
127 [TpousBoaHBIC JIEeMEHTAPHBIX (PYHKINN 1
128 [IpounsBoiHas CyMMBbI, POU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3HIINH (DYHKITUH
129 [IpounsBoiHast CyMMBbI, POU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3HIINH (DYHKITUH
130 [TpousBoHast CyMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMIO3UIIUU (HYHKIIUH
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpenue, o6o0IICHNE, CHCTEMATH3ALUS |
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 06001IeHNE, CCTEeMaTH3alUs 1
3HaHui: "OyHknun"
134 HroroBast KOHTpoIbHas paboTa 1 1
135 Wrorosas koHTpoJsibHas paboTa 1 1
136 HOBTOPGHI/IG, 0000111IeHIe, CUCTEMATH3AIUS |
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoan
HbIe
padoThI

IIpakTHyec
KHe
padoThbI

Jlara
U3y4eH
us

DJIeKTPOHHbBIE
uugpossie
o0pa3oBareb
HbIe pecypchl

[IpuMeHeHne Mpon3BOIHOMN K
UCCIIEIOBaHMIO (DYHKITNI HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpuMeHneHne TpoOU3BOHON K
UCCJIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[IpuMeHneHne TpOU3BOTHON K
UCCJIEIOBAHUIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHneHne TpOU3BOIHON K
UCCJICIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh
U SKCTPEMYMBI

[IpumMeHneHne TpOU3BOTHON K
UCCJICIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

Haxoxxnenne HanOobIIero 1 HANMEHBIIETO
3HAuUEHUs HENPEPbIBHON (PYHKIIMM Ha




OTpe3Ke

Haxoxaenne HauboIbI11ero 1 HaMMEHbBILIETO
3HAUEHUs HEMPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

Haxoxaenne HauboIbI1ero 1 HAMMEHbBILIETO
3HAUEHUs HEMPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

10

Haxoxxnenne HanOobIIero 1 HANMEHBIIETO
3HAuUEHUs HENPEPbIBHON (PYHKIIMM Ha
OTpe3Ke

11

Haxoxxnenne HanOOobIIero 1 HANMEHBIIETO
3HAuUEHUs HENPEPbIBHON (PYHKIIMM Ha
OTpe3Ke

12

Haxoxxnenne HanOobIIero 1 HANMEHBIIETO
3HAuUEHUs HENPEPHIBHON (PYHKIIMM Ha
OTpe3Ke

13

[IpuMeHneHne TPOU3BOIHON ISt
HAaXOK/JICHUS HAWTy4dIlIEero perieHus B
MPUKJIQIHBIX 3a7a4ax

14

[IpumeHeHne MPOU3BOTHOM JIJIst
HAXO0XK/ICHUS HAWIYYILEro PemeHus B
MPUKJIAIHBIX 33/1a4ax

15

[IpuMeHneHne TPOU3BOIHON ISt
ONpeIeJICHUsI CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHoro GopMyIIoi UiTn
rpaduKoM




[Ipumenenre npou3BOIHON IS
OTpEeIeTICHUSI CKOPOCTH U YCKOPEHUS

16 nporiecca, 3alaHHOTO (POPMYIION HITH
rpagukoM

17 Komnozunus ¢pyHkuuit

18 Komnoszumus GpyHkimii

19 Komnozunus ¢pyHkuuit

20 ['eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJII0CKOCTH

)1 ['eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJII0CKOCTH

” KonTponbnas pabora: "UccnenoBanue
GbyHKIUI ¢ TOMOIIBIO TPOU3BOTHOM"

3 [lepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBo0Opa3Hble 2IeMEHTAPHBIX (YHKIHUH.
[TpaBuia HaXxoXeHUs IEPBOOOPA3HBIX

25 [TepBo0Opa3HbIe 2IeMEHTAPHBIX (DYHKIHH.
[TpaBuina HaXxoXeHUs IEPBOOOPA3HBIX

26 Huterpai. I eoMmeTpuyecKkuii CMbICIT
UHTErpaja

7 Boruncnenue onpenenéHHOro HHTErpaa mno
dopmyne Herorona-Jleitonnma

)8 Brruncnenue onpeenéHHOro MHTErpaa 1mno

dopmyne Herorona-Jleitbnuna




HpI/IMeHeHI/Ie HHTCIrpaja ajid HaXOXKIACHHUA

29 .
TUTONIAIeH TUIOCKUX (puryp

30 [IpumeHeHue uHTerpaa s HaX0XKJACHUS
00BEMOB r€eOMETPUUECKHUX TEI

31 [Tpumeps pemienuit AuddepeHnnaIbHbIX
ypaBHEHUU

1 [Ipumeps! pemennii qudppepeHnnanTbHbIX
ypaBHEHUI
MaremaTiueckoe MOJEIUPOBAHHE

33 peaIbHbBIX IMPOIIECCOB C MOMOIIBIO
Qg epeHInaIbHBIX ypaBHEHUN

14 KoHnTtponbHas padora: "IlepBooOpaszHas u
uHTerpan”

35 Tpuronomerpuyeckue QyHKINH, UX
CBOICTBa U rpaduKu

36 Tpuronomerpuyeckue QyHKINH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue QyHKINH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuyeckue QyHKINH, UX
CBOICTBa U rpaduKu

19 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C TIOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUECKOIN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUECKOI OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TIOMOLIBIO 1
TPUTOHOMETPHUUECKOI OKPY>KHOCTH

44 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1

45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Penienne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpuUEeCKUX HEPABEHCTB 1
KontponpHas pabdora: "I'paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIHH. 1
Tpuronomerpuueckue HepaBeHCTBA"

49 OcHOBHBIE METOIbI PELICHUS 1
MOKAa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PELICHUS 1
MOKa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/IbI PELLICHUS i
MOKAa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELLICHUS i
[I0Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS 1




norapu(pMHUECKUX HEPABEHCTB

OCHOBHBIE MCTOJbI PCHICHHA

>4 Jorapu(pMUUECKUX HEPABEHCTB
55 OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMUUECKUX HEPABEHCTB
56 OcCHOBHBIE METO/IbI PELLICHUS
norapu(pMHUECKUX HEPABEHCTB
57 OcHOBHBIE METO/BI PELLICHUS
UPPALMOHAJIBHBIX HEPABEHCTB
53 OcHOBHBIE METO/BI PEILICHUS
MPPALMOHAJIBHBIX HEPABEHCTB
59 OcCHOBHBIE METO/IbI PELLICHUS
UPpaLMOHAJIbHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UPpaLMOHAJIbHBIX HEPABEHCTB
61 ['padmyeckue MeTOAbI peLICHUS
MPPALMOHATIbHBIX YPABHEHUN
2 ['padmyeckue MeTOAbI peLIeHUS
UPPALMOHATIbHBIX YPABHEHUN
63 I'paduueckue metozs! pereHus
IIOKa3aTeJIbHBIX YPAaBHEHU
64 ['padmyeckue MeTOAbI peLICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB
65 ['padmyeckue MeTOAbI peLIeHUS

Jorapu(pMUUECKUX YpaBHEHHH




66

I'padmueckue MeTOBI peHICHUS
norapu(pMHUECKUX HEPABEHCTB

67

['padmyeckue MeToAbI peLIeHUS
Jorapu(pMUUECKUX HEPABEHCTB

68

I'paduueckue MeTo bl peLIeHus
HOKa3aTeIbHbIX U JIOTapU(PMUIECKUX
yYpaBHEHUU

69

I'paduueckre MeToabl peleHus
MOKa3aTeIbHBIX U JIOTAPU(PMUIECKUAX
ypaBHEHU I

70

I'padmuueckue metos! pemeHus
NOKA3aTeIbHBIX U JIOTAPU(PMUIECKUAX
HEPaBEHCTB

71

I'paduueckue metos! pemeHus
MOKa3aTeIbHBIX U JIOTAPU(PMUIECKUAX
HEPaBEHCTB

72

KoHnTtponbHas padora: "UppanuoHaibHbIE,
MOKa3aTeNbHbIE U JIOTapU(PMUUECKHE
HepaBeHCTBA"

73

KommuiekcHbie uncna. Anredpanyeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUIEKCHOTO YHClia

74

KommuiekcHbie uncna. Anredpanyeckas u
TpUTOHOMETpHUecKas (popMbI 3arncu
KOMIUIEKCHOTO YHClia

75

ApudmeTndeckue oneparuu c




KOMITJIECKCHBIMHU YK CJIaMU

ApudmeTndeckue oneparuu c

76 KOMILJIEKCHBIMH YU CIaMHU

77 N300pakeHne KOMIJIEKCHBIX YMCET Ha
KOOPJAMHATHOM MJIOCKOCTH

73 N300pakeHne KOMIIEKCHBIX YUCET Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOTO Yucia

20 ®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOTO Yucia
[IpumeHeHre KOMIUIEKCHBIX YHCEI JUIsl

81 petieHus (pU3NYECKUX U FT€OMETPUUECKUX
3a/1a4

%) KonTponbhas padora: "KommnekcHbie
yucna"

83 Harypainbnble u nensie yucna

84 Harypasnbnble u nensie yucna

25 [IpumeHeHne NpU3HAKOB AETUMOCTHU LEJIBIX
yucel

26 [IpuMeHeHre NPU3HAKOB ACIIUMOCTH LEIBIX
yucen

%7 [IpuMeHeHre NPU3HAKOB ACIUMOCTHU LEIbIX
yucen: HOJL u HOK

88 [IpumeHeHne NpU3HAKOB AETUMOCTH LEJIBIX




gucen: HOJl m HOK

HpI/IMCHCHI/IC IMPHU3HAKOB ACJIUMOCTHU LECJIbIX

89 YUCEN: OCTATKHU 110 MOAYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTHU LEJIBIX
YHUCEN: OCTATKHU 110 MOAYJIIO
[IpumeHeHne NpU3HAKOB AETUMOCTH LEJIBIX

91 yycell: anroput™ EBkiunaa aiis pemeHus
3a/1a4 B LIEJIbIX YHCIaX

9 KoHTtponbHas pabora: "Teopus menbix
yucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIeICTBUS
Cucrema ¥ COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
CJIe/ICTBUS

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEW pallMOHAIbHBIX YPAaBHECHUN
OCHOBHBIE METO/Ibl PELLIEHUSI CUCTEM U

96 COBOKYITHOCTEW HppalliOHAIbHBIX
ypaBHEHU I

97 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHEHUN

08 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX YPABHEHUN

99 OCHOBHBIE METO/IbI PELICHUS CUCTEM U




COBOKYITHOCTEH JIOTapu(PMUIECKIX
ypaBHEHUI

100

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIECKUX
yYpaBHEHUU

101

[IpyuMeHeHne CUCTEM K PEIICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13
pa3IMyYHbIX 00JacTel HAyKH U peallbHOM
JKU3HU, HTHTEPIIPETaLUs MOTy4eHHBIX
pe3ynbTaToB

102

[IpuMeHeHne CUCTEM K PEIICHHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13
pa3IMyYHbIX o01acTel HAyKH U peallbHOM
YKU3HHU, UHTEPIIPETAIUS TTOJTYyICHHBIX
pe3yJIbTaToB

103

[IpuMmeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3a7a4 ¥ 3a7a4 13
pa3INyYHbIX 00JacTel HAyKH U peallbHOM
YKU3HHU, UHTEPIIPETAIUS TTOJTYyISHHBIX
pe3yJIbTaToB

104

KoHnTtponbHas padora: "Cucremsi
palOHATbHBIX, UPPALMOHATBHBIX
MOKA3aTEIBHBIX U JIOTapU(OMHUUECKUX
ypaBHEeHU"

105

Panmonansubie YpaBHCHU: C [IapaMCTpaMU

106

Panmonansubie HCPaBCHCTBA C IIapaMCTpaMu




107

PanuoHaneHbIE CUCTEMBI € ITapaMeTpaMu

I/IppaI_II/IOHaJ'IBHLIe YpaBHCHUS, HCPABCHCTBA

108
C IapaMmeTpamu

109 NppanroHaibHble CUCTEMBI C TapaMeTpaMu

110 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMerpamu

111 [TokazarenbHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapugmuueckue ypaBHEHHs, HEPaBEHCTBA
C mapameTpaMu

113 JlorapugpmuuecKkue CUCTEMBI ¢ TapaMeTpamMu

114 TpUroHomMeTpruueCcKrue ypaBHEHHUS C
napameTpamu

115 TpuroHomeTpruuecKkue HEPaBeHCTBA C
napameTpamu

116 TpuronoMeTpuyeCcKrue CUCTEMBI C

napaMeTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJEIICH pealibHbIX
CUTYalUH C IOMOIIbIO YPABHEHUH C
rapaMeTpamMmu

118

[Toctpoenue u uccienoBanue
MaTEMaTHYECKNX MOJEIIEH peabHbIX
CUTYyalU# C IOMOULIBIO CUCTEM YPABHEHUN C
rapameTpamu

119

HOCTpOGHI/Ie 1 UCCIICAO0BAHUC




MaTEMaTHYECKUX MOJEIIEH peabHbIX
CUTYyalMH C IOMOULIBIO CUCTEM YPABHEHUN C
rapameTpamu

KoHTponbHas padora: "3amgauu ¢

120 .
napaMerpamu

121 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0OIICHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, o600IICHNE, CHCTEMATHU3AIUS
3HaHuii: "YpaBHeHus. Cuctembl ypaBHeHUI"

124 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3Hanuii: "HepaBencrna"

125 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3Hanuii: "HepaBencrna"

126 [ToBTOpenue, o600IICHNE, CHCTEMATHU3AIUS
3Hanuii: "HepaBencrna"

127 [ToBTOpenue, o600IICHNE, CHCTEMATH3AIUS
3Hanuii: "[IponsBoaHas u e€ npumeHeHue"

128 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3Hanuii: "IIpousBoaHas u e€ npumenenue"

129 [ToBTOpenue, o600IICHNE, CHCTEMATHU3AIUS
3Hanuii: "IIpousBoaHas u e€ npumenenue"

130 [ToBTOpenue, o600IICHNE, CHCTEMATH3AIUS

3HaHuii: "VIHTerpan u ero npumeHenue"




131 [ToBTOpeHUe, 06001IeHNE, CHCTEMATH3AIUS |
3HaHui: "Oyukun"
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 1
3HaHui: "OyHkun"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS |
3HaHui: "OyHkun"
134 Wrorosas koHTpoJsibHAs paboTa 1 1
135 HroroBast KOHTpoIbHas paboTa 1 1
136 HOBTOPGHI/IG, 00001IeHNEe, CUCTEMATH3AITUS |
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI

CETU UHTEPHET






