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IHHOACHUTEJBHASA 3AIIMCKA

VY4ebnblii Kypc «Anredpa u Hayaaa MaTeMaTHIECKOTO aHATTN3ay SBJISIETCS OJTHUM U3
HauOoJsee 3HaUMMbIX B IIPOTPaMME CPEAHETO o01Iero oOpa3oBaHusl, HOCKOJIbKY, C OJHOU
CTOPOHBI, OH 00€CIIEUYNBAET UHCTPYMEHTAIbHYIO 0a3y JUlsl U3YYEHMsI BCEX €CTECTBEHHO-
Hay4YHbIX KypCOB, a C JpYro CTOpPOHBI, (OPMHUPYET JIOTMYECKOE U aOCTpaKkTHOE
MBIIIJIEHHE OOydYalolMXcsi Ha YpPOBHE, HEOOXOAMMOM JJisi OCBOEHHUS HMH(DOPMATHUKH,
OOIIECTBO3HAHUS, MCTOPUHU, CIOBECHOCTH M JPYrHX IUCHUIUIMH. B pamkax mgaHHOTO
y4eOHOro Kypca 0OydYaroluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOMN
HayKH, KoTopas (GopMyIHpYyeT CBOU JOCTHKEHUS B MaTEMaTHUECKON (opMe.

VY4eOHbIif Kypc anreOpbl M Hauald MaTeMaTH4YeCKOTO aHaln3a 3aKJaJbIBaeT OCHOBY
I yCTICITHOTO OBJIa/ICHUs 3aKOHAMU (PU3UKH, XUMHH, OMOJIOTHH, TOHUMAaHHUSI OCHOBHBIX
TEHJCHIINNA Pa3BUTHUS SKOHOMHUKHU U OOILECTBEHHOM JKMU3HU, TIO3BOJISIET OPUEHTHPOBATHCS
B COBPEMEHHBIX LIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIIOIb30BaTh X
IUI lajdbHENIIero oopa3oBaHusl U B IIOBCEIHEBHON XKM3HU. B TO ke BpeMs OBlajieHUE
aOCTpaKkTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSIMU anredOpbl U MaTeMaTHYECKOTO
aHaJlM3a pa3BUBACT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3blBaTh YTBEPXKACHUSA C IIOMOINBIO HMHAYKIMM W PaCCyXIaThb JEAyKTUBHO,
HCIIOJIb30BaTh 0000IICHUE U KOHKPETU3AIINI0, a0CTparupoBaHUE U aHAJIOTHI0, GOPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone uzyuyenus yueOHOro Kypca « Anredpa 1 Hayaiaa MaTeMaTHYECKOTO aHATU3a»
oOy4aroIuecs MoJy4yatoT HOBBIM OMBIT pelIeHHs MPUKIAIHBIX 3a7a4, CAMOCTOSTEIHHOTO
IIOCTPOEHUSI ~MAaTEMATHMYECKUX MOJENEH peajbHbIX CHUTyalud, WHTEPIPETALUU
[IOJIyYECHHBIX PEILICHHUM, 3HAKOMATCS C IPUMEPAMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MPUPOJE, HAYKE U UCKYCCTBE, C BBIIAIOIMIMMHUCS MAaTEMAaTUYECKUMU OTKPBITUSAMH U UX
aBTOPAMH.

VY4eOHbIi Kypc 001a/1aeT 3HaYUTENbHBIM BOCITUTATENIbHBIM ITOTEHIIMATIOM, KOTOPBIi
peain3yercs Kak yepe3 yueOHbII MaTepua, ciocoOCTBy oMU ((OpMUPOBAHUIO HAYUYHOTO
MHUpPOBO33pEHUs, TaK U 4epe3 CcHeuupuKky ydeOHOM JesATeNbHOCTH, TpeOyromen
MIPOJIOJKATEIBHON KOHUEHTpPAalUMyd BHHUMAHMS, CaMOCTOATEIBHOCTH, AKKYypaTHOCTH M
OTBETCTBEHHOCTH 32 MOJIy4EHHBII PE3YJIbTAT.

B ocHoBe MeTouKu 00y4yeHus alreOpe 1 HadyajaaM MaTeMaTUYECKOT 0 aHAIN3a JIEKUT
JESITeIbHOCTHBIN PUHIUI 00yUYEHUS.

B crpykrype yudeOHOro kypca «Aisredbpa M Hayajla MaTeMaTHUYECKOTO AHAIU3a»
BBIJICJIEHBI CIEAYIOIINE CONEPKATENBHO-METOANYECKUE TUHUU: «HHCIIa U BBIYMCIICHUY,
«DyHkimu U rpa@ukuy, «YpaBHEHUS M HepaBeHCTBay, «Hauama MareMaTH4ecKOro
aHanu3a», «MHOXkecTBa U JI0TUKa». Bce OCHOBHBIE COIEPKATEIBHO-METOAUYECKHUE JIMHUU
U3YYalOTCSl HAa IMPOTSHKEHUM JBYX JIET OOy4YeHMsT Ha YpPOBHE CpPEOHEro OOILero
o0Opa3oBaHMsl, €CTECTBEHHO JOMOJHSSA APYr ApPyra W MOCTENEHHO HACHIAsCh HOBBIMU



TeMaM# H pasaenamu. J[aHHBI y4eOHBIA KypcC SIBISICTCS MHTETPATUBHBIM, MOCKOJIBKY
o0benuHSeT B cede copepKaHne HECKOJIBKAX MATeMaTHYECKUX JHUCIUILUINH, TAKUX Kak
anreOpa, TPUTOHOMETPHSI, MATEMATUIECKHI aHAIIN3, TEOPHSI MHOKECTB, MAaTEeMaTHIECKast
noruka u npyrue. [lo Mepe Toro, kak oOydJaromuecs OBJIaleBalOT BCE Oojee MUPOKUM
MaTeMaTHYECKUM  ammapaToM, y  HHUX  [OCJEIOBaTeNbHO  (opMUpYETCS U
COBEPILIEHCTBYETCSI YMEHUE CTPOWTH MaTEMaTHUYECKYI) MOJIENb PEaNbHOW CHUTYyallWH,
NPUMEHSTh 3HAHHSA, TOJNYYCHHBIE INPU H3YyYSHHH YYEeOHOTO Kypca, IUIsl pelICHUs
CaMOCTOSITENIFHO  COPMYJIIMPOBAaHHON  MaTeMaTHMYeCKOW  3agadd, a  3aTreM
WHTEPIIPETHPOBATH CBOW OTBET.

CopepxarenpHO-MeTONMYECKass JMHUA «Yucna W BBIYHCICHUS» 3aBepliacT
(dbopMupoBaHHE HABBIKOB UCIIOIB30BAHUS ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTo
Ha YpOBHE OCHOBHOTO 001ero oopa3zoBanus. Ha ypoBHe cpemnHero o0miero oopa3oBaHus
ocoboe BHUMaHHE ynemseTcss (OpMHpPOBAHUIO HABBHIKOB PAMOHAIBHBIX BBIUYWCIICHUH,
BKJTIOYAIOIUX B CeOS MCIONIB30BAHUE PA3TUYHBIX (POPM 3alMCH YHCIIa, YMEHHUE JIENaTh
MPUKHJIKY, BBIITOJIHATH TPUOIMKEHHBIC BBIYUCICHHS, OIEHIUBATh YUCIIOBBIC BRIPAKCHHUS,
paboTaTh ¢ MaTeMAaTUYECKHMMU KOHCTAHTAMHU. 3HAKOMBIE OOYYaIONIMMCS MHOXKECTBA
HATYpaJbHBIX, MEJbIX, PAIHOHAIBHBIX M JACUCTBUTEIBHBIX YHCEN JIOTIOJHSIOTCS
MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KakIOM M3 3THX MHOXKECTB PacCMaTpPUBAIOTCS
CBOWCTBEHHBIC €MY CIIeIU(DUICCKUE 3a]1a41 U OTICPAIlH: JCJICHUE HALIEII0, OTICPHPOBAHNE
OCTaTKaMH Ha MHOXECTBE IIeJIbIX 4YHCeNl, OCOOble CBOWCTBAa pPALMOHAIBHBIX U
UppAIMOHAIFHBIX YHWCEN, apu(METHYeCKHue OIepalud, a TaKKe HW3BICUYCHUE KOPHS
HATypaJlbHOH  CTCIEHW HAa  MHOXECTBE  KOMIUIGKCHBIX  4YWceld.  biaromaps
MOCTICIOBATEIbHOMY PACHIMPEHHIO Kpyra HCIHOJIb3yeMbIX YHCE M 3HAKOMCTBY C
BO3MOYKHOCTSIMM WX TIPUMEHCHHUs JUISl PEUICHHS Pa3IMYHBIX 3ala4 (pOPMHUPYETCs
NPEJCTAaBIICHHE O CIMHCTBE MAaTEMATUKH KaK HAyKHd U €€ POJM B MOCTPOCHUU MOJEIei
pearbHOr0 MHUpPa, IMUPOKO UCHIOIB3YIOTCS 0000IIEHNE i KOHKPETHU3ALIHSI.

Jluanst «YpaBHEHUsI M HEPABEHCTBA» pean3yeTcsl Ha MPOTSHKEHUH BCETO O0YUYCHMSI
Ha YPOBHE CpeIHEro o0iero oopa3oBaHus, MOCKOIBKY B KaXI0M pasnaeie [Iporpammsl
NPEeIyCMOTPEHO pEIICHHE COOTBETCTBYIONIMX 3amady. B pesyibrare oOydarommecs
OBIIQ/ICBAIOT PA3JIMYHBIMA METOJAMH PEIICHUS PAlMOHAIBHBIX, HPPAUOHAIBHBIX,
MOKa3aTeIbHbBIX, JOTApU(IMUIECKUX U TPUTOHOMETPUYECKHX ypaBHEHHI, HEPABCHCTB U
CHUCTEM, a TaKXe 3aJad, CoJepKamux mapameTpbl. [lomydeHHbIE YMEHHS IIUPOKO
WCIIONIE3YIOTCSL TIPU MCCIENOBAaHUH (YHKIIUH C MTOMOIIBIO0 MPOW3BOJIHOMN, TIPU pPEIICHUN
NPUKIAJHBIX 3324 ¥ 3a7ad Ha HaXOXJEeHHE HAWOONBbIINX M HAMMEHBIINX 3HAYCHHUU
¢ynkuuu. JlanHas conepkarenbHas JIMHUS BKIIOYaeT B ceds Takxke (opMUPOBaHUE
YMEHUH BBINOJHATH pacu€Tel 10 (GopMmysaMm, MpeoOpa3oBaHUs PANMOHAIBHBIX,
UPpAIMOHAILHBIX W TPUTOHOMETPHUYCCKUX BBIPAKCHUH, a TaKKe BBIPOKCHUM,
CoJIepKaIUX CTEIEeHH U JiorapudMebl. biaromaps n3ydeHuo ajaredpandeckoro MaTepuaa
MPOUCXOIUT JallbHEHIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIIJICHHUS



oOyyJaroruxcsi, (GOPMUPYIOTCS HABBIKM JEIyKTUBHBIX PpACCYyXICHHH, pabOThI C
CUMBOJIBHBIMH (POpMaMu, TPEICTABICHUS 3aKOHOMEPHOCTEH W 3aBUCHMOCTEH B BUJIC
PaBEHCTB U HepaBeHCTB. Anre0Opa npeiaraet 3¢ HEKTUBHBIE HHCTPYMEHTHI JJISl PEIICHUS
NPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ad, HArJsJHO JIEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxxarenpHO-MeTOqUYEeCKass  JuUHUS  «DyHKIuU W Tpadukm»  TECHO
MeperUieTaeTcsl ¢ APYrUMHU JIMHUSAMH Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIENOBATENBbHOCTh  WM3YYEHHMs  Marepuasia.  V3ydyeHuWe  CTENEeHHOW,
MOKAa3aTeJIbHOM, JIOTapu(PMHUUECKOM U TPUTOHOMETPUYECKHX (YHKIMM, WX CBOMCTB U
rpauKoB, UCIIOJIb30BaHUE (PYHKIUN AJI PELICHUS 3a7a4 U3 IPYTUX YUYEOHBIX MPEIMETOB
U peallbHOW KM3HHU TECHO CBSI3aHO KaK ¢ MAaTEMAaTUYECKUM aHAIN30M, TaK U C PEUICHUEM
ypaBHEHUW W HepaBeHCTB. [Ipu 3TOM OoJblioe BHUMaHUE YAENsieTCs (HOPMHUPOBAHHIO
yMEHUS BbIpakaTh (GOpMyJaMyd 3aBUCUMOCTH MEXKAY Ppa3IMYHbIMU BEJIMYMHAMU,
UCCJIEOBaTh TMOJY4YEHHbIE (QYHKUMU, CTpOUTh uX rpaduku. Marepuan 3Toi
COJICPKATENIbHOW JIMHUM HAIlEJI€H Ha pPa3BUTHE YMEHUNW U HABBIKOB, MO3BOJISIOIIMX
BBIpAXKATh 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B pa3IWYHON (opMe: aHAIMTUYECKOH,
rpadgudeckoit u cioBecHO. Ero u3ydenne cmocoOCTBYET pa3BUTHIO aJTOPUTMHUYECKOTO
MBIIICHUS, CTIOCOOHOCTH K 0000IIEHNUIO U KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOT .

ConepxarenpHas smHUSA «Havama wmaremMarnueckoro aHain3a»  IO3BOJISIET
CYIIECTBEHHO pAaCIIMPUTh KPYr KaK MaTEMAaTUYEeCKUX, TaK M TMPHUKIAJHBIX 3a/ad,
JIOCTYITHBIX O0YYalomMMCs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH TpaduKu
CJIOXKHBIX (DYHKLMMA, ONPEEIATh X HAaUOOJIbIINE U HAUMEHbIIINE 3HAUYCHUS, BEIYUCIISATD
wiomaau Guryp u oObEMBI TEN, HAXOAUTh CKOPOCTU U YCKOpEHHUs mpoueccoB. JlanHas
COJIepKaTeNIbHAs JIMHUSA OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOCHHUSI MAaTEMaTUYECKHUX
MOJIEJIEN peallbHbIX CUTYAIIHil, TO3BOJISIET HAXOAUTh HAMTYUIIEE PEIICHUE B TPUKJIIAIHBIX,
B TOM 4YHCIE COLMAIbHO-?KOHOMUYECKUX, 3aJlayax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTUYECKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOTO, GopMaIbHO-
JIOTUYECKOTO M KPEATUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh
MIPOSIBJICHUS 3aKOHOB MaTEeMaTHKU B HAYKe, TEXHUKE U UCKycCcTBE. OOyJaronuecs y3HaroT
O BBIJIAIONTUXCS PE3YNIbTAaTaX, MOTYUYECHHBIX B XOJI€ PA3BUTHS MATEMATHKHU KaK HAyKd, U 00
UX aBTOpax.

ConepxxarenpHo-MeToquuecKas JUHUS «MHOXKeCTBa U JIOTHKa» BKIIOYAET B ceOs
AJIEMEHTBl TEOPUH MHOXKECTB U MAaT€MaTUYECKOW JIOTHKHU. TeOopeTHKO-MHOXKECTBEHHBIE
MPEJCTABICHUS] TPOHU3BIBAIOT BECh KYypC IIKOJbHOW MATEMaTUKU M MpeJiararor
HanOoJiee YHHMBEPCAIBHBIN SI3bIK, OOBEAMHSIONMN BCE pa3lelbl MAaTEMAaTHUKU H €€
MIPUJIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MATEMATUUECKUE TUCIUIUIMHBI U UX MPHUIIOKEHUS
B eauHoe 1enoe. [loaromMy BakHO JaTh BO3MOKHOCTh OOyYarolleMmycs MOHUMAaTh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMATHUKHA M UCIIOJIb30BAaTh €0 JJIA
BBIPAXKEHUSI CBOUX MbICIIEH. J[pyruM BaXKHBIM TPU3HAKOM MAaTEMATHKU KaK HAyKH CIEAYET



NpU3HaTh CBOMCTBEHHYIO €d CTPOrocTh OOOCHOBAaHHMU U CJEIOBAaHUE OMNpPEAETEHHBIM
IpaBujaM IOCTPOCHUS JOKA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTAMH MaTeMaTU4YeCKON
JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHIECKOTO MBIIUICHUS 00y4JalOINUXCs, TO3BOJISET UM
CTPOUTh CBOM pACCY)XJICHHMSI Ha OCHOBE JIOTMYECKUX IMpaBWi, (POPMUPYET HAaBBIKU
KPUTHUYECKOTO MBIIILICHUS.

B y4uebHOM kypce «AnreOpa u Havajga MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBl MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOpPhIE TIPHU3BAaHBI CIIOCOOCTBOBATH
(hOopMHUPOBAHNIO HABBIKOB IOCTPOESHUS MOIEJIEH pealibHbIX CUTYallUi, UCCIIEIOBAHUS ITUX
MojieJiell ¢ TIOMOIIBIO amnmapara aaredpbl 1 MaTeMaTUYECKOro aHalln3a, UHTEPIpETalNU
MOJIyYeHHBIX PE3yIbTaTOB. Takue 3ajaHus BIUIETEHBI B KQXK/IbIH U3 Pa3JIeJIOB IPOTrPaMMBl,
MMOCKOJIPKY BECh MaTepuall y4yeOHOro Kypca IIMPOKO HCHIOIB3YETCS JJIS PEIICHHS
NPUKIAAHBIX 3a7ad. [Ipu pemieHnu peanbHbIX MPAKTUYECKUX 3a7ad OOyJaroIIuecs
Pa3BUBAIOT HAOIIOAATEILHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTHU, a0CTparupoBaThCs,
MCIIOJIb30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh Mpoodsiemy. JleaTenbHOCTh 1o
(hOpMHUPOBAHUIO HABBIKOB PEHICHUS MPUKIAIHBIX 3a/lad OPTaHU3yeTCsl B IMpOIlecce
M3YUYEHUS BCEX TEM YUeOHOTro Kypca «Anredpa v Hauajga MaTeMaTHIECKOTO aHATH3a.

Ha uzyuenue yueGHOro kypca «AnreOpa M Hauajga MaTEMaTHUYECKOTO aHAIU3a»
otBoauTCs 272 vaca: B 10 kitacce — 136 yacos (4 yaca B Hejielno), B 11 kitacce — 136 yacos
(4 yaca B HEZIEIIIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYUCTCHUSA

PanmonaneHple  uyncna. OOBIKHOBEHHBIE U JAECATUYHBIE JApoOH, MPOLECHTHI,
OeckoHeuHble nepuoanueckue apoou. [Ipumenenne apodel n NPOUEHTOB Ul PEIICHUs
NPUKJIAJHBIX 337a4 U3 PAa3JIMYHbIX OTPACIEH 3HAHUM U PEabHOW KU3HMU.

JleyicTBuTenbHBIE  yuchaa.  PanuoHanpHble W HMppauMOHAJIBHBIE  YHCIIA.
ApudmeTnueckre onepanuu ¢ IeHCTBUTEIBHBIMU YHCIaMU. MOyb JeHCTBUTENHLHOTO
qucia u ero ceoictBa. [TpuOamkEHHbIE BBIUMCIICHUS, TPAaBUIIA OKPYTJICHUS, IPUKUIKA U
OLICHKA PE3yJIbTaTa BBIYUCIICHU.

Crenenp ¢ uensiM nokasareneMm. bunom Herotona. Mcnonbs3oBanune moaxopsien
dbopMbl 3amHMcu JCHCTBUTENBHBIX YHWCENT JUIS pEIICHUs MPaKTHYECKUX 3aJad Hu
IIPECTABIICHUS JaHHBIX.

ApudmeTrueckuil KOpeHb HaTypajIbHON CTENEHH U €r0 CBOMCTBA.

CreneHs ¢ pallMOHAJIBHBIM ITI0KA3aTEIEM U €€ CBOMCTBA, CTEIIEHb C ACHCTBUTEIBHBIM
II0KA3aTEeJIEM.

Jlorapudm uncna. CoiicTBa norapudma. JlecssTuunbie U HATypajdbHbIE JOrapu(MBbI.

CuHyC, KOCHHYC, TAaHIEHC, KOTAHTE€HC YHCIOBOTO apryMeHTa. ApKCUHYC,
ApPKKOCHHYC M apKTaHT'€HC YMCJIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnaecTBa U TOXIECTBEHHBIE MPEOOpa3OBaHUsA. YPaBHEHHE, KOPEHb YPaBHEHMS.
PaBHOCMIIBHBIE ypaBHEHUS M ypPaBHEHMA-CIEACTBHs. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHbIE METOABl PELICHUS LEIbIX M JPOOHO-pALMOHAIBHBIX YpPAaBHEHUH WU
HEpPABEHCTB. MHOTOWIEHBI OT OJTHOW ITIEPEMEHHOM. JlelleHne MHOTO4YJIEHa HA MHOTOUJIEH C
octatkoM. Teopema be3y. MHorounens! ¢ ueiasiMu koagdunuentamu. Teopema Buera.

[IpeoOpa3oBaHUs YUNCIOBBIX BBIPAKEHUM, COAEPHKAIIUX CTEIIEHU U KOPHHU.

HppauyroHaneHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS HPPALUOHAIBHBIX
YPaBHECHUU.

[TokazatenbHble ypaBHEHHs. (OCHOBHbIE METOAbl PELICHUS IOKAa3aTeJIbHbBIX
YPaBHEHUM.

IIpeoOpa3oBaHue BbIpaXXEHU, COEPIKALUX JIOTapU(PMBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METO/bl PELIEHMs JOrapu(pMHUUECKUX
YPaBHECHUU.

OcHoOBHBIE TPUTOHOMETPUYECKHUE (bopMyIIBL. [IpeobpaszoBanme
TPUTOHOMETPUYECKHUX BBIPAXKEHNN. Perenne TpuroHOMEeTpruIeCKuX YpaBHEHUN.

Pemienue cucrem nMHENHBIX YpaBHEHUW. MaTpuiia CUCTEMBI JIMHEWHBIX YPABHEHUM.
Onpenenurens MaTpULBl 2X2, €r0 F€OMETPUYECKUI CMBICI M CBOMCTBA, BEIYUCICHUE €T0



3HAYEHHUS, PUMEHEHHUE ONPEACIUTENS Ui PELIEHUs CUCTEMbl JIMHEHHBIX ypaBHEHUM.
Pemenue nmpukitagHbIX 3a1a4 C TOMOIIBIO CUCTEMBI IMHEWHBIX ypaBHeHU M. MccnenoBanue
ITIOCTPOEHHOM MOJIEIIN € IIOMOLIBIO MAaTPHUL U ONPENEIIUTEIICH.

IlocTpoeHne MaTeMaTHYeCKMX MOACIECH pealnbHOM CHTyalud C IIOMOIIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHMe ypaBHEHUH W HEPAaBEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajla4 U 3ajla4 U3 pa3INyHbIX 001acTel HAyKH U PEaIbHOM JKU3HH.

DYyHKIUHN U TPAPUKHU

®yHKuMs, cocooOsl 3a1anus GpyHkunu. Bzanmuo oopatuelie pyHkuuu. Komnosunus
dbyukiui. ['paduk pyHKIMu. IaeMeHTapHbIe TpeoOpa3zoBaHus rpa@uKoB QPyHKIIHUM.

OOsacTe oOmpenenaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hymm QyHKum.
[IpomexxyTku 3HaKomocTosHCTBA. UETHBhle W HeuéTHhle GyHKumu. l[lepuogmdeckue
¢byskun. [IpomMexxyTKu MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHUMYMbI (DYHKIIHUU.
Haubonbiiee n HauMeHblIee 3Ha4eHNUs (PyHKINUN Ha IPOMEKYTKE.

JIluneliHasg, KBajpaTu4yHass W JpOOHO-IMHEWHAass (QYHKUUMU. DJIEMEHTapHOE
UCCIIEIOBaHUE U TOCTPOCHUE UX IPa(PUKOB.

CrenenHas (QpyHKUHMSA ¢ HATYpaJbHBIM U LIEbIM NoKa3areneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduK KOpHS N-Oi CTENEHN Kak GyHKIIMH OOPAaTHO CTETIEHU C HAaTypajJbHbIM
[IOKA3aTEeJIEM.

[loxazarenpHass u JsorapupmMuyeckas (yHKLUMH, HUX CBOWCTBA M TIpauKu.
Hcnonp3oBanue rpa¢pukoB QyHKUUN I PELICHUS] YpaBHEHUI.

TpuronomeTrpudeckasi OKpY>KHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKHUX (PYHKIIMMA
YHUCJIOBOI'O apryMEHTA.

@DyHKIMOHANBHBIE 3aBUCUMOCTH B pEaJIbHBIX Ipoleccax U siBIeHUsX. I'padpuku
peanbHBIX 3aBUCUMOCTEM.

Havana mareMaTH4ecKOro aHaIu3a

ITocnemoBaTenbHOCTH, CIIOCOOBI  3aJaHusg  IOCJeIoBaTellbHOCTEH.  MeTox
MaTE€MaTU4eCKOM HHIYKIMA. MOHOTOHHBIE M OTPaHUYCHHBIE I10CIEAOBATEIBHOCTH.
HcTopusi BO3HUKHOBEHUSI MaTEMATUUECKOTO aHAJIM3a KaK aHalIn3a OECKOHEYHO MaJlbIX.

Apudmernueckass W reoMmeTpuyeckas mporpeccud. beckoHeuHo yObIBaromas
reomerpuueckas mnporpeccus. CyMma OecKOHEYHO YOBIBAaIOIIE TreoMeTpU4ecKon
nporpeccuy. JIMHEWHBIM M 3KCIOHEHUMAIbHBIM pocT. Uucno e. dopmyna CIOKHBIX
IPOLEHTOB. VCrosb30BaHue MPOrpecCHM Ul PELIEHUs PEAIbHBIX 3a7ad MPUKIALHOTO
Xapakrepa.

HenpepriBHble QyHKIMHM W UX CBOWCTBA. TOUYKM pa3peiBa. ACUMOTOTHI I'padUKOB
¢byukuii. CBoiicTBa (yHKUMH HENpPEpHIBHBIX Ha OTpe3ke. MeToa HHTEpBAJIOB s
pelieHuss HepaBeHCTB. lIpuMeHeHne CBOMCTB HENPEPBIBHBIX (YHKUMN U pELICHMS
3a/1ay.

IlepBass m BTOpas mnpousBoaHble (yHKUMU. OnpenereHUe, N€OMETPUUYECKUM U
¢bu3znyeckuil CMBICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOM K rpa@uKy (pyHKIHU.



[IpousBoaubie 3neMeHTapHbIX (QyHKIMA. [Ipon3BogHas CyMMbl, MpPOU3BEIACHHUS,
YACTHOTO M KOMITO3ULIUU (DyHKIUH.

MHoKecTBa M JIOTMKA

MHOK€eCTBO, Oonepany HaJl MHOKECTBAMHU M MX CBOWCTBA. [[narpammel Ditiepa—
Benna. [IpumeHeHne TEOpETHKO-MHOKECTBEHHOTO ammapara JJisi ONUCAaHUS PEalbHbIX
MPOLIECCOB U ABJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTEMaTHYECKOrO OOBEKTa, CIEICTBUE,
JIOKa3aTeIbCTBO, PABHOCUIIBHBIEC YPAaBHEHHS.

11 KITACC

Yucaa 1 BIYUCTCHUSA

Harypanpnbie u nensie uncna. [Ipumenenne npu3HakoB AEIMMOCTH LEIbIX YUCET,
HanOosbmui oot nenutensd (nanee — HOJl) u HanmensIiee obiee KkpaTHOE (1anee —
HOK), octaTkoB 1o moynto, aroputMa EBkina a1 penieHus 3a1ad B LENIbIX Yuciax.

Kommnekcubie uyncna. AnreOpanyeckas U TPUTOHOMETpUYecKas (OpMbI 3amucH
KOMIUJIEKCHOTO 4Hucia. ApudmeTnueckue omnepaudd ¢ KOMIUIEKCHBIMU YHUCIaMHU.
N3o00pakeHre KOMIUIEKCHBIX YHCEI Ha KOOpAWMHATHOW rmutockoctu. dopmyina Myaspa.
Kopnau n-oii crenenu 3 KOMIUIEKCHOTO yucia. [[puMeHeHrne KOMIUIEKCHBIX YHMCEN IS
penieHust GU3NYECKUX U FTEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa U COBOKYITHOCTh YPAaBHEHUM U HEPABEHCTB. PaBHOCUIIBHBIE CHUCTEMBI U
CUCTEMBI-CIIEACTBUsI. PABHOCHIIbBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUECKIX YPABHEHHH C MOMOIIBI0 TPUTOHOMETPUUECKON
OKPY>KHOCTH. PenieHne TpuroHoMeTpuIeCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI pEUICHUS TOKA3ATENbHBIX U JTOTapU(YMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALUOHATBHBIX HEPABEHCTB.

OCHOBHBIE METONbl pELIEHHWS CHCTEM M COBOKYNHOCTEH palUOHAJIBHBIX,
UPPALMOHATIBHBIX, TOKA3aTEeNbHBIX U JIOTAPU(PMUUECKIX YPaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMETPaMHU.

[IprMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMATUUECKUX 3a]1a4
Y 3371a4 U3 Pa3IMYHbIX 00JIaCTe HAyKU U peaibHOM KU3HU, UHTEPIPETALHS MOy YSHHBIX
pe3yJIbTATOB.

DOyHKUUM U Tpapuku

I'paduk kommosuruu GpyHkImi. ['eomeTprueckrue 00pa3bl ypaBHEHUN U HEPABEHCTB
Ha KOOPJANHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIINH, UX CBOWCTBA U TpapuKU.

['padmyeckue MeTOaBI pelieHusl ypaBHEHH U HepaBeHCTB. ['paduueckue MeTo bl
peleHns 3a1a4 ¢ mapameTpaMu.



Hcnonp3oBanne rpadukoB QYHKIUM JUIsI  MCCIENOBAaHUS  IMPOILIECCOB U
3aBHCHMOCTEH, KOTOPhIE BOZHUKAIOT MPH PEIICHUH 3aa4 U3 APYTUX YUEOHBIX MPEIMETOB
Y PEAIbHOM KU3HMU.

Hayaja MmaTeMaTH4ecKOro aHajaimnsa

[IpumMeHeHre NPOU3BOJHON K HCCIEIOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH H
sKCcTpeMyMbl. HaxoxaeHne HauOOJbIIer0 M HAUMEHBLIETO 3HAYEHWH HEeNpepbIBHOU
(GyHKIIUM Ha OTpPE3Ke.

[IprmeHeHre MPOU3BOAHON JI HAXOXKIAEHUS HAMTYUYLIEro PEIICHUs B TPUKIAIHBIX
3a/iavax, AJis ONpeesieHusl CKOPOCTH U YCKOPEHUs MpoIecca, 3aJaHHOro GopMysion uitu
rpauKoM.

[TepBooOpasHasi, = OCHOBHOE  CBOMCTBO  MepBOOOpa3HBIX. llepBooOpa3HbIe
aneMeHTapHbIX QpyHkuui. [IpaBuna HaxoxaeHUS TEpPBOOOPA3HBIX.

WNurerpan. ['eomerpudeckuid CMBICI HHTErpajga. BeluucieHue onpenesi€HHOro
uHTerpana no gpopmysne Herotona-JIeiouua.

[Ipumenenne uHTErpana JUisl HAXOXKACHUS TUIOMIAJAEH MIOCKUX QUryp u o0bEMOB
r€OMETPUYECKUX TEJL.

[Ipumepsr  pemenuii  nuddepeHMaNbHBIX  ypaBHeHHH.  Maremaruueckoe
MOJEJIMPOBAHUE PEATIbHBIX MPOIIECCOB C MOMOIIBIO AU hepeHIInaIbHbIX YpaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBI YPOBEHE) HA
YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIUU OOYydYaroOlIerocss Kak aKTUBHOIO H
OTBETCTBEHHOTO WJICHA POCCHUHCKOTrO OOINeCTBa, MPEICTAaBICHUE O MaTEMaTHYCCKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBJICHUMA, MIPOIEITYP TPAKIaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCH U APYroe), YMEHHE B3aUMOJCHCTBOBATh C COIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMSIMHU U Ha3HAYCHUEM;

2) NATPUOTHYECKOT0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUICKON TPAKIAHCKOW MJICHTUYHOCTH, YBAXKCHHS K
MPOIUIOMY W HACTOSIIEMY POCCUMCKOM MAaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTUKECHUAM POCCUUCKUX MATEMAaTUKOB M POCCUKWCKOM MaTEeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BaHUE ATUX JOCTIKEHUHN B IPYTUX HayKaxX, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHWE JIyXOBHBIX IIEHHOCTEW POCCHIMCKOTO Hapoaa, CHOopMUPOBAaHHOCTH
HPABCTBEHHOI'O CO3HAHUS, S3THUYECKOTO TIOBEACHHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHECHUEM JOCTH)KCHUW HAYKU M JICSATEIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOTO
BKJIa/Ia B IOCTPOCHHUE YCTOWUHMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIKOYASA HSCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajJad, PEIICHHWH, pacCyXJACHUN, BOCHPHUUMYUBOCTH K
MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHSI TPUMEHITh MaTeMaTHYECKHUE 3HAHUS B HWHTEpEcax
3I0POBOTO M O€30MaCHOTO 00pa3a KU3HH, OTBETCTBEHHOE OTHOIICHUE K CBOEMY 3/I0POBBIO
(3mopoBoe mMUTaHWE, COAJAHCUPOBAHHBIM PEXKUM 3aHATUM U OTAbIXA, PEryJspHas
(u3nyeckass aKTUBHOCTh), (PU3NYECKOE COBEPIIICHCTBOBAHUE MPU 3aHATHUSAX CIIOPTHUBHO-
03JIOPOBUTENBHOU JEATEIBHOCTBIO;

6) Tpy10BOro BOCIIUTAHUS:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYIOIIO0HS, MHTEPEC K PazIUnYHbIM
chepam TpodecCUOHATILHONM JICSITEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW u eé
NPUIOKCHUSIMUA, YMEHHE COBEpIaTh OCO3HAHHBIM BBIOOp Oyaymieil mnpodeccun u
peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI, TOTOBHOCTh W CIOCOOHOCTH K
MaTeMaTU4eCKOMy OOpa30BaHHMIO W CaMOOOPA30BaHHUIO HAa TPOTSHKEHWU BCEHM JKHU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUU IMPAKTUUYECKUX 3a7ad MaTeMaTUYE€CKOU
HamnpaBJICHHOCTH;



7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh HKOJIOTUYECKON KyJIbTYPhI, TOHUMAHNUE BIUSHUS COIUATHHO-
AKOHOMMYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMAIBHOM Cpefbl, OCO3HAHUE
I00aJbHOTO  XapakTepa »HKOJOTHMUECKUX IMPo0JieM, OpHUEHTAIUsi Ha MpPUMEHEHHE
MaTeMaTHYECKUX 3HAHUM U1 peIIeHHUs] 3ajlad B OOJIAaCTH OKPYXKAIIICH Cpebl,
IJJAHUPOBAHHUE TMOCTYIKOB M OIEHKU MX BO3MOXKHBIX MOCIEJICTBUU JJI1 OKPYXKaIOIIEH
cpensl,

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUSI HAYKU M OOIIECTBEHHOM MPAKTHUKHU, MOHMMaHWE MAaTeMaTHYECKOM HAayKH Kak
chephl YeTTOBEYECKON ACATEIHHOCTH, ITANOB €€ Pa3BUTHS W 3HAYMMOCTHU JIJISl PA3BUTHSI
IUBWIN3ALNM, OBJIQJICHUE S3BIKOM MATEMaTUKH W MATEeMaTUYECKOM KyJIbTypOou Kak
CpPEACTBOM  IIO3HAHWUS  MHpA, TOTOBHOCTh  OCYIIECTBJISITh  MPOEKTHYHD U
HCCIIeIOBATENbCKYIO JIEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble JJornuyeckue qeMCTBHUA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIIECTBEHHBIE MPU3HAKK MaTEMaTHIECKUX OOBEKTOB,
MOHSATHUM, OTHOIICHHM MEXJY TMOHITUSAMU, (HOPMYJIUPOBATH OIpPEACICHUS TOHSATUH,
yCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK KJacCU(UKAIIMK, OCHOBAHUSA ISl 000OIIECHUS U
CpPaBHEHUSI, KPUTEPUU ITPOBOJIUMOTO aHAIU3A;

BOCITPUHUMATh, POPMYIHPOBATH K IPEOOPA30BBIBATE CYKIACHUS: YTBEPAUTEIHHBIC U
OTpHUIlaTeIbHbIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTUBOPEYHUS B
(dakTax, JaHHBIX, HAOIOJACHUSIX U YTBEPKACHUSIX, IPEIaraTh KPUTCPUU JJII BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUYMH;

JI€JIaTh BBIBOJIbI C UCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, I€NYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIIOUCHUH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MPOBOJUTH CaMOCTOATEIBHO JOKa3aTeIbCTBA MaTEMAaTUUYECKUX YTBEPKICHUMN
(mpsiMble ¥ OT MOPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIUIO, MPUBOJIUTH MNPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHus yueOHOW 3ajadyu (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BEIOUpaTh Hanbojee MOAXOMSAIIMN ¢ YYETOM CaMOCTOSITEILHO BBIJICIEHHBIX
KPUTEPHUER).

ba3oBble nuccienoBarebCcKHe JeiCTBUS:

WCMOJIb30BaTh  BOIMPOCHI KaK MCCIEAOBATEIBCKUA HWHCTPYMEHT NO3HAHUS,
dhopMyIHpOBaTh BOIPOCHI, (UKCUPYIOITUE MPOTUBOpEUHE, MpoOjieMy, yCTaHaBJIMBAThH
HMCKOMO€ U JIaHHOE, (POPMUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UITUIO, MHEHUE;



MPOBOJIUTH CAMOCTOSATENLHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIIEIOBAHHUE II0
YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHM4ecKoro OOBeKTa, SBJICHHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00ObEKTaMU, SIBIICHUSIMH, TTPOIIECCAMU;

camMoCTOsTeNNbHO  (hopMynHpoBaTh O0OOOIIEHUST W BBIBOJABI TI0 pe3yjIbTaTaMm
NPOBEAEHHOTO HAOIOCHUS, WCCICIOBAaHUS, OIICHWBATh TOCTOBEPHOCTH MOJyYEHHBIX
PE3yIBTaTOB, BHIBOJIOB M 000OIIECHNUIA;

MPOTHO3MPOBAThL  BO3MOXXHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTATH
MPEIOJIOKEHHS O €T0 PA3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISITH ACPUIIUTH HH(DOpPMAIMK, TaHHBIX, HEOOXOIUMBIX JJIsl OTBETa Ha BOIMPOC
U TSI peIIeHUs 3a/1a4H;

BBEIOMpPATh WH(MOPMAIMI0O W3 HWCTOYHUKOB PA3UYHBIX THIIOB, aHAJIM3UPOBATH,
CHUCTEeMAaTU3HPOBaTh W HHTEPIPETUPOBATH MHGOPMAIUIO PA3IWYHBIX BHIOB U (OpM
NPECTABICHNUS;

CTPYKTYpUPOBAaTh HMH(POPMAIIUIO, TMPEACTaBIATh €€ B pa3nuuHbIX (Qopmax,
WJUTIOCTPUPOBATH TpapuiecKH;

OIICHWBATh HANEKHOCTh MHGOPMAIIMU TIO0 CaAMOCTOATEIHLHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE yHHBepcaibHbIe y4eOHbIe 1eiicTBUA

OO0wmenne:

BOCIIPHHUMATH U (POPMYIIHPOBATD CYKJCHHUS B COOTBETCTBUH C YCIOBUSMH U LIETSIMU
o0111eHus, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX
TEKCTax, JAaBaTh MOSICHEHUs MO XOIYy PEUICHHs 3a/ladl, KOMMEHTHPOBATh IMOJYy4YECHHBIH
pe3yJIbTarT;

B Xoie O0OCYXIeHMs 3allaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJeMbl, perraeMoi 3ajayu, BBICKA3bIBaTh WJEU, HAIEIEHHbIE HA IMOWMCK pELIeHu,
COMOCTABJIATh CBOM CYXACHHUA C CYXICHUSAMH JAPYTUX YYaCTHUKOB JHAJIOTra,
OoOHapyXUBaTh pa3jMyuue U CXOJACTBO IMO3ULIMN, B KOPPEKTHOU (hopme GopMylInpoBaTh
pasHorjacus, CBOM BO3PAKEHUS;

NpPEACTaBIATh pPe3yJbTaThl pPEIICHHWs 3aJadd, SKCIIEPUMEHTa, WCCIIeI0BaHus,
MPOEKTa, CAMOCTOSTENILHO BBIOMPATh (POpMAT BBICTYIUIEHUS € YUETOM 3aj1ay MPEe3eHTAlUN
U 0COOCHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 PEIIeHUs C YIETOM
UMCIOIINXCS PECypCcOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM UH(pOpPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN HHTE/JIEKT:



BJIQ/IETh HAaBBIKAMHM MO3HABATENBbHON pPEPIIEKCHMH KaK OCO3HAHMS COBEPIIACMbIX
ACUCTBUM ¥ MBICIUTENBHBIX MPOLECCOB, MX pPe3yJbTaTOB, BIAJAETh CHOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISi TpoIlecca M pe3ysibTaTa PEeUIeHHs MaTeMaTH4eCKOu
3a/1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTB IPHU PEIICHUH 3a/1a4H, BHOCUTD
KOPPEKTHBBI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAWJCHHBIX
omMOOK, BBISIBJICHHBIX TPYTHOCTEH;

OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa IETH M YCJIOBHUSM, OOBSCHATH MPHUYUHBI
JOCTHKCHHSI WJIM HEJIOCTHKECHHSI pe3yIbTaTOB JIEATEIHbHOCTH, HAXOIUTh OIIHUOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY .

CoBMecTHasi 1eATEIbHOCTD:

MOHUMATh ¥ MCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M HHIMBUIYILHOU PaOOTHI
[IPH pelIeHUH YUeOHBIX 3a7a4, IPUHUMATH IIeJThb COBMECTHOMU JIeATETbHOCTH, TUTAHUPOBATh
OpraHM3aIMI0 COBMECTHOM paboThl, pacmpeAeisTh BUIbI pPabOT, IOTOBapUBATHCA,
00Cy’KJaTh MPOIIECC U Pe3yabTaT padboThl, 00001IaTh MHEHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIMOBBIX (opmax paboTel (0OCyXIeHus, OOMEH MHEHUH,
«MO3TOBBIC IITYPMBI» U HHBIE), BBIIOJHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU
JACUCTBUS ¢ JPYTMMH YICHAMU KOMaHJbI, OIIEHMBATh KAY€CTBO CBOETO BKJIaJa B OOIIMIA
IPOAYKT IO KPUTEPHSIM, CHOPMYTUPOBAHHBIM yIaCTHUKAMU B3aMMOICHCTBHSI.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy o6yuyenus B 10 kjiacce 00y4aromuics MOTYYUT CIEAYIOMINE MPEAMETHbIC
pe3yNnbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca «Anredpa u
HayaJla MaTeMaTHYECKOr0 aHAIIN3a»:

Yucia 1 BbIYUCICHAA:

CBOOOJHO OMEpUpPOBATh MOHATHAMH: palOHAJIbHOE YHKCIO, OeCcKOHeYHas
nepuoandeckast ApoOb, MPOLIEHTHI, UPPALIUOHATLHOE YNCII0, MHOXKECTBA PALlMOHAIBHBIX U
JNEUCTBUTENBHBIX YNCEI, MOAYJIb JEHCTBUTEIBHOIO YNCIIA;

OPUMEHATh APOOU W MPOLEHTHI JJIs PELIEHUs] MPUKIAJAHBIX 3314 U3 pazIudHbIX
OTpaciiell 3HAaHUM U pEeajbHOMN KU3HU;

MPUMEHATh TNPUOIMKEHHBIE BBIYMCIICHUS, NpPAaBUIA OKPYIVIEHHS, NPUKUAKY U
OLICHKY Pe3yJIbTaTa BbIYUCIICHNUM;

CBOOO/IHO ONEPUPOBATh NOHATUEM: CTENEHb C LIEJBIM [10KA3aTEIEM, UCIIOJIb30BATh
HOIXOAILYI0 (pOpMY 3aliCH JEHCTBUTENBHBIX YUCEN JISl PELLIEHUS IPAKTUUECKUX 3aa4
Y IIPEJICTABIICHUS JaHHBIX;

CcBOOOZHO OMEpUpOBaTh MOHATHEM: apU(PMETUYECKUH KOpPEHb HaTypaJbHOU
CTEIICHH;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENEHD C PALIMOHAIBHBIM MOKAa3aTeNIEM;



cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: JOTapu(M YKCIIa, 1eCATUIHBIC U HATYPaJIbHbIC
aorapudmel;

cBOOOZHO OMEpUpOBaTh MOHATHSMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHUCJIOBOI'O apTyMEHTA;

OIEpUpOBATh IOHATUAMM: APKCHHYC, AapKKOCHHYC M apKTAaHI€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZIHO OIEpPUpPOBaTh MOHATUSMU: TOXKAECTBO, YpPAaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHMUSI-CIICACTBUS, PABHOCUIbHBIC HEPABEHCTBA;

IPUMEHATH Pa3IMYHbIE METOBI PEILICHUS PALIMOHAIBHBIX U IPOOHO-pallMOHAIbHBIX
YPaBHEHUH, IPUMEHATh METOJI UHTEPBAJIOB I PEILICHNSI HEPABEHCTB;

cBOOOIHO ONEPUPOBATH MOHATHIMHI: MHOTOWIEH OT OJHON MepEeMEHHOH, MHOTOUYJIEH
C LeJbIMU KO3 PUIMEeHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSATH JEJIEHUE MHOIOUWIEHA Ha
MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera i penienus 3anad;

CcBOOOJHO ONEpUPOBATh MOHATHUAMU: CHUCTEMa JIMHEHHBIX YpaBHEHW, MaTpula,
ONPENEIUTENIb MAaTPULIBI 2 X 2 U €ro F€OMETPUYECKHI CMBICI, UCIIOIb30BaTh CBOWCTBA
onpenenuTenss 2 X 2 Juisl BBIYMCICHHS €r0 3HAYCHHS, TPUMEHATh ONPENETUTENN IS
pEUICHUS. CHUCTEMBI JIMHEWHBIX YPaBHEHUMN, MOJECIUPOBATH PEAIBbHBIC CUTYallUH C
IIOMOILBIO CHCTEMBI JIMHEHHBIX YpPaBHEHHUH, MCCIENOBaTh IIOCTPOCHHBIE MOJEIH C
ITIOMOIIBIO MAaTPUIL] ¥ ONPEIEIIUTENICH, NHTEPIIPETUPOBATH ITOJyYEHHBIN pE3yIbTarT;

MCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHIMHU JIJIsl MpeoOpa30BaHuUs BhIPAKECHHUIA;

BBIMOJIHATh IPEOOPA30BAHUS YMCIOBBIX BBIPDAXKEHUMN, COAEpXKAIIMUX CTEHNEHU C
palMOHAIBHBIM [T0KA3aTEIIEM;

UCIOJb30BaTh CBOMCTBA JIOTapU(PMOB [UIsl IpeoOpa3oBaHUs JIOrapu(PMUYECKUX
BBIPAKCHU;

CBOOOZIHO OMEpUPOBATh MOHATUSMH: HppAlMOHANbHBIE, T[OKa3aTelbHbIE U
Jorapu(pMHUUECKUE YpaBHEHHUS, HAXOAUTh MX PEIICHUS C IOMOIIbI0 PABHOCUIIBHBIX
IIEPEXOA0B WIIM OCYILECTBIIASA IPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpHUYECKHE (OpMyINbl Al MpeoOpa3oBaHMUs
TPUTOHOMETPUYECKHUX BBIPAKEHNN;

CcBOOOJHO OINEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHSTDH
HeoOXoauMble (QOpMyJIbl sl PELICHHS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHECHUMU;

MOJIETTUPOBATh PEaJbHBIE CUTyallMH HA S3bIKE alreOpbl, COCTABISATH BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA IO YCJIOBUIO 33Ja4d, MCCIEAOBATh MOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAaHUEM allrapaTa ajareopsbl.

DyHKUUM U Tpaduku:



CBOOOJHO OINEpPUPOBaTh MOHATUSAMU: (QYHKIHUS, CIOCOOBI 3anaHus (QyHKIUH,
B3aMMHO OOpaTHblE (QPYHKIMH, KOMOO3UIMS (PyHKIMHA, Tpaduk (QyHKUNH, BBIIOIHATDH
aIIeMEHTapHbIe Mpeodpa3zoBaHus rpadukoB QyHKIUH;

CcBOOO/IHO ONIEPUPOBATH MOHATUAMU: 00JACTh ONIPENEICHHSI U MHOKECTBO 3HAUEHUN
GyHKIUY, HYIH (QYHKLINH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

cBOOOIHO ONEPUPOBATH MOHIATUIMHU: YETHBIE U HEUETHBIE QYHKIIUH, TEPUOANYECKUE
GyHKIIUHM, TPOMEXKYTKH MOHOTOHHOCTU (DYHKIIUH, MAKCUMYMbl I MUHUMYMBbI (DYHKIIHH,
HauOoJbllIee U HAUMEHbLIEE 3HaUeHNE (PYHKIIUU HA IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATH MOHATUSIMU: CTENEHHAs (PYHKLHNS C HATYPaJbHBIM U LIETBIM
nokazartesneM, rpadUK CTENEHHOM (YHKIMM C HaTypajbHbIM W LEJNbIM IOKA3aTelIeM,
rpa@uKk KOpHA n-od cTeneHu Kak (QYHKIUM OOpaTHOM CTEMEeHH C HaTypaJbHBIM
MoKa3aresem;

ONEepUPOBATh NOHIATUAMM: JIMHEHHAs, KBaApaTUYHas U ApOOHO-TMHENHAs QyHKIUH,
BBINOJIHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOEHHUE UX IPAPUKOB;

cBOOOIHO ONEPUPOBATh MOHATUSAMU: TTOKa3aTeNbHAs U JorapudmMuyeckas QyHKIUH,
UX CBOMCTBA U rpa(uKu, UCIIOIb30BATh UX TPadUKU IS PEIICHUS] YPaBHEHUH;

CBOOOJHO  OMEpUpOBaTh  MOHITHSAMH: TPUTOHOMETPUYECKAs  OKPY>KHOCTb,
OIIpe/IeNIEHNE TPUTOHOMETPUUECKHUX (PYHKIUI YNCIOBOTO apTyMEHTa;

UCIOJIb30BaTh rpauKu (PyHKUMN IS UCCIEIOBAHUS NPOLIECCOB U 3aBUCUMOCTEN
IpU PELICHUH 3aJad U3 JPYruX Y4eOHBIX MPEAMETOB M PEaJbHOW KU3HH, BBIPAXKATb
dbopMy1aMy 3aBUCUMOCTH MEKy BETUUUHAMU;

Havyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOZIHO ONEpUpOBaTh MOHATUAMH: apudmernyeckas U TeoMeTpuuecKas
nporpeccusi, OECKOHEUHO YOBIBalOIIas TE€OMETpUYECKas IpOorpeccus, JIUHEHHBIA H
HKCIIOHEHIIMATBHBIA POCT, (OpMysa CIOXKHBIX IMPOLIEHTOB, MUMETh MPEJICTABICHUE O
KOHCTaHTE;

UCIOJIb30BaTh IMPOTPECCUM [Tl PEIIEHUS PEAVIbHBIX 33]a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZIHO OIEpPUPOBaTh MOHATHAMM: IIOCJIEJ0BATENBHOCTh, CIOCOOBI 3aJaHUs
MOCJIE0BATEILHOCTEH, MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIEI0BATEIbHOCTH, TOHUMATD
OCHOBBI 3apO>KJICHUSI MAaTEMaTUYECKOTO aHaIM3a KaK aHalin3a OECKOHEYHO MaJlbX;

CcBOOOJHO OMNEpUPOBATH MOHATUSAMU: HENPEPHIBHBIE (YHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIIUU, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: (PYHKIIMSI, HENPEPBIBHASI HA OTPE3KE, IPUMEHATH
CBOMCTBA HEMPEPHIBHBIX (PYHKIIU JIJIs pelIeHUs 3a/1a4;

CcBOOOJHO OMEpPUPOBATH MOHATHSIMH: TEpBas U BTOpas MPOU3BOAHBIC (YHKIUH,
KacaTeiabHas K Tpaduky QyHKINU;

BBIUNCIISITh NPOU3BOJIHBIE CYMMBI, IIPOU3BENEHUS, YaCTHOTO U KOMIIO3UIMHU JIBYX
(GyHKIUH, 3HaTh IPOU3BOIHBIE DJIEMEHTAPHBIX (PYHKIIMII;



HCIIOJIb30BaTh T€OMETPUYECKUN U (DU3HMUECKUN CMBICT MPOU3BOJAHOM JIJISl pEIICHUS
3a1ay.

MHoKecTBa M JIOTHKA:

CBOOO/IHO ONEPUPOBATh MOHATUSMU: MHOKECTBO, ONIEPALUU Ha/l MHOKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM anmnapar [Uisi ONUCAaHUs PEATbHBIX
MPOLIECCOB U ABJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX yY€OHBIX MPEAMETOB;

cBOOOIHO ONEPUPOBATh MOHATUSIMHU: OTIpEIeTICHUE, TEOPEMA, YpaBHEHUE-CIIECTBHE,
CBOMCTBO MaTeMAaTUYECKOTO OOBEKTA, J0KA3aTEIbCTBO, PABHOCUJIbHBIE YPaBHEHUS HU
HEPABEHCTBA.

K xoHiy o0yuenus B 11 kiiacce 00y4aromuics MOIYYUT CIEAYIOIINE TPEAMETHBIE
pe3yNbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTo Kypca «Anredpa u
Hayaja MaTeMaTH4ECKOr0 aHAIU3a»:

Yucsa 1 BIYUCICHHAA:

CBOOOZIHO ONEPUPOBATH MOHATUSMHU: HATYpPaJbHOE U LEJIOE YHUCIO, MHOXKECTBA
HaTypaJIbHBIX U LENbIX YHCEN, HCIOIb30BATh MPU3HAKYU JAEIMMOCTH 1enbix yucen, HOJ n
HOK HaTypanbHbIX YHCEI JUIsl pELIEHUS 33]1a4, IPUMEHSTh aIropuT™ EBKIIHIA;

cBOOOIHO OMEpPUPOBATh MOHATHEM OCTAaTKa MO MOAYJIIO, 3alMChIBaTh HATypaJbHbIC
YHCJIA B PA3JINYHBIX TO3ULUOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOZIHO ONEpPUPOBATh MOHATHUAMU: KOMILJIEKCHOE YHUCIO U  MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEJCTaBIATh KOMIUIEKCHBbIE YHCIa B airedpanyeckoil u
TPUTOHOMETPHUECKON (opMe, BBINONHATh apu(PMETUUYECKUE ONepalud C HUMHU H
1300paxkaTh Ha KOOPAUHATHOM TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZIHO ONEpUPOBATh MOHATUSIMM: HppAlMOHANbHbBIE, IIOKa3aTelbHbIE U
JorapuMHUUECKUe HEPaBEHCTBA, HAXOAWTh WX PEHICHHUS C MOMOIIbI0 PaBHOCHIIBHBIX
IIEPEX0/I0B;

OCYIIECTBIISATh OTOOP KOPHEN IPU PELIEHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOOIHO OIEPUPOBATh MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHATH
HEOoOXOoauMBbIe (OPMYJIBI JJisi PEIICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEpPABEHCTB;

CBOOOJHO OINEpPUpPOBaTh MOHSATUSIMHU: CHCTEMa M COBOKYIHOCTh YpaBHEHUH H
HEPaBEHCTB, PAaBHOCWIBHBIE CHCTEMBI W CHUCTEMBI-CICICTBUS, HAXOIWUTh pELICHUSA
CUCTEMBl M COBOKYIIHOCTEH pPALMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTCIIbHBIX WU
Jorapu(pMHUUECKUX YpaBHEHHUI U HEPABEHCTB;

pelath panuoHagbHbIe, UPPALUOHANBHBIE, MMOKa3aTelbHbIE, JOTapUPMUIECKIEe U
TPUTOHOMETPUYECKUE YPABHEHMSI U HEPABEHCTBA, COACPIKAIME MOLYJIM U ITAPAMETPBI;

OPUMEHATh rpaguuecKue METOABI Ul PELICHHs] YPAaBHEHUI U HEPABEHCTB, A TAKXKE
3a/1a4 C mapaMeTpamu;



MOJIETTUPOBATh PEaJbHBIE CUTyallMH HA S3bIKE alreOpbl, COCTABISATH BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA M UX CUCTEMBI IO YCJIOBHIO 3a/1a4M, UCCIIEN0BATh IOCTPOCHHbIE
MOJIETM C UCIOJB30BaHUWEM afmapara anreOpbl, HHTEPIPETHUPOBATH MOJyUYEHHBIN
pe3ynbTar.

DyHKUUM U Tpaduku:

CTpOUTh TpaduKd KOMIIO3ULIMK (QYHKUMH C TOMOIIBIO  3JIEMEHTapHOTO
MCCJIETOBAHMS ¥ CBOMCTB KOMIO3HUIIMU ABYX (DYHKIIUH;

CTPOUTb T'€OMETpUYECKHE 00pa3bl ypaBHEHHUH M HEPABEHCTB Ha KOOPAWHATHOU
IUIOCKOCTH;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: I'pa)UKU TPUTOHOMETPUUECKUX (QYHKIUII;

NPUMEHSTh (PYHKUINHU AJI1 MOJETUPOBAHUS U UCCIIEIOBAHUS PEATbHBIX MPOIIECCOB.

Havana mareMaTH4ecKOro aHAJIN3A:

UCIOJIb30BaTh NPOU3BOJAHYIO JJIsl UCCIENOBaHMS (YHKIMM HA MOHOTOHHOCTb U
DKCTPEMYMBI;

HAaXOAUTh HauOOJbIlIee M HAaUMEHbIIee 3HAUeHHUA (QYHKIUU HEMpepbIBHOW Ha
OTPE3KE;

UCIIOJIb30BaTh IMPOU3BOJAHYIO JUIsl HAXOXKIAEHUS HAWIY4YLIEro peIIeHus B
IIPUKJIAAHBIX, B TOM YHCIE COLHMAIBHO-DKOHOMMYECKHMX, 3aJadax, I ONPEIECICHUS
CKOPOCTH U YCKOPEHUS IpoLecca, 3aJaHHOTO (pOpMYJION WM rpaduKoM;

CcBOOOJHO OMEpUPOBATh MOHATHSIMH: MEPBOOOpaA3Hast, ONpeneiaEHHBI HHTErpal,
HAXOJUTh MEPBOOOPA3HBIC ITEMEHTAPHBIX (PYHKIIMI U BBIYUCIIATH UHTETpa 1o Gopmyie
Hrrorona-JleiiOnuna;

HaXOAMTH IJIOLIA/IN IUIOCKUX QUTYDP U 0OBEMBI TEN ¢ TOMOIIBIO UHTETPAJIa;

UMEThb IIPEACTABICHHE O MAaTEeMaTUYeCKOM MOJACIMPOBAaHUM Ha IpUMEpE
coctapliieHUs AU PepeHnanbHbIX YPaBHEHUH;

pemiath MNPUKIAAHBIE 33aJa4d, B TOM YHCIE COLUAJIbHO-3KOHOMUYECKOIO U
(U3MYECKOTO XapaKTepa, CPEACTBAMU MAaTEMATUYECKOTO aHATIU3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NPOrpamMMbl Bcero Kontposbnpie  Tpakruieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHENHBIX
YpaBHEHUU
) Oynknuu v rpaduku. CrenenHas GyHKIHS C 12 |
LETIBIM MTOKa3aTeIeM
3 Apudmerndeckuil KOpeHb N-0i CTENEeHH. 15 1
HppaumonaibHble ypaBHEHUS
4 [TokazarenbHast pyHkius. [TokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmudaeckas GpyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpUroHoMeTpUUECKHE BBIPAKEHUS U ” |
YpaBHEHUS
ITocnenoBaTenIbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPOrpamMmbl Bcero Kontpoabneie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHOMETpUYECKUX PYHKITHAMN. 14 1
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 |
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncia 10 1
HarypanbHblie u 1ienble yncina 10 1
CucreMbl panioHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




[Ipunoxxenue
K paboueli mporpamme
o yueOHOMY TIpeIMeTy «Alrebpa v Hayalla aHAIH3a)

KajnenaapHo-reMaTuveckoe JIaHMPOBAHUE
10 y4eOHOMY IpPeaAMeTy
«AJredpa U HAYAJIA AaHAJIN32)

10, 11 xaaccnl

KonnuectBo yacoB: Bcero 136 yacos
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CocraButenb: Kononiisi Bepa AnarosibeBHA,

YIHUTEIb MATEMATHKHA

2024 r.






IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypcbl

MHOk€ecTBO, oneparuy Hal
MHO’KECTBAMH U UX CBOMCTBA

Hwnarpammbl Diinepa-Benna

IIpuMeHeHne TeOpPETUKO-
MHO>KECTBEHHOT'O alapara s PeIeHUs
3a1a4

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JIeCATUYHbIE JPOOU, IPOLIEHTHI,
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JECATUYHBIC TPOOH, TPOIICHTHI,
OCCKOHEYHBIC MTEPUOANIECKUE APOOH

[Ipumenenne qpoOeit u MPOIEHTOB IS
pelIeHMs TPUKIAIHBIX 3a/1a4

[Ipumenenne qpoOeit u MPOIEHTOB IS
pELICHUS TPUKIAIHBIX 3a/1a4

JleicTBuTeNbHBIC YKclia. PanimonanbHbIC U
HUPpAIMOHAIILHBIE YHCIIa

Apudmernueckue onepanum ¢
JCWCTBUTEIBHBIMHU YHCIAMHU




10

Moaynp AEHCTBUTEIBHOIO YHCIIA U €70
CBOMCTBaA

11

[TpuGnmuxEHHbBIE BEIYNCIICHUS, TPaBHUIIa
OKpYIJICHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BIYUCIECHUI

12

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PaLMOHABHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIIEHUS LENbIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTOWIEHBI C IETBIMH
koddunmentamu. Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHHI

18

Pewienne cucreM JIMHENHBIX YPaBHEHUU

19

Marpuiia cucTeMsbl JTUHEHHBIX YPABHEHUM.

Onpenenurtenb MaTPULBI 2X2, €T0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHUEC €TI0 3HAUYCHUA

20

Onpenenurtenb MaTPULBI 2X2, €r0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHUS




21

[IpuMeHeHue onpeaeuTens 1 peleHus
CHCTEMBI JINHEHHBIX YPaBHEHUI

22

Pewrenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

23

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

24

KonTtponbHas pabora: "PanmonanbHble
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIMS, CIOCOOBI 3a/1aHus (YHKITUH.
B3anmuo obpaTHble QyHKITUH.
Komnosunus ¢pyHkumit

26

I'paduk GyHkIMU. DIEeMEHTapHBIC
npeoOpa3oBanus rpapukoB GyHKIMN

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHni pynkuu. Hymn dysakmmm.
[TpomMeXyTKH 3HaK MTOCTOSTHCTBA

28

Ué&rHple 1 HEUETHBIE (PYHKITUH.
[lepuonnyeckue ¢pynkimu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DyHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIHN Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
AuHEeNHas pyHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX PYHKIIUNA




DJIeMEHTapHOE UCCIIEJOBAHUE U

32 .
MOCTpOeHUE TPaPUKOB ATUX PYHKIIUNA

1 Crenens c 11eJ1bIM TTOKa3aresieM. bunom
Herotona

34 CreneHn ¢ LIETIBIM ITOKa3aTeneM. bunom
Herorona
CrenenHasi QyHKIUS C HATYpaITbHBIM U

35 LEJILIM NToKa3aTesieM. E€ cBolicTBa u
rpaduk

36 KonTtponbnas padora: "CrenenHast
¢ynkuus. E€ cBoiicTBa u rpapux"

37 Apudmerndeckuii KOpeHb HATypaTbLHOMN
CTENEHU U €ro CBOMCTBA

13 Apudmernueckuii KOpeHb HaTypabHON
CTEINEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHH,
COJIepXKalINX CTEIIEHU U KOPHU

40 [IpeoOpazoBaHms YUCIOBBIX BRIPAKCHHH,
CoJIeprKalIiX CTENeHU U KOPHU

A1 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHH,
CoJIeprKalIiX CTENEHH U KOPHU
Uppanmonanbubsie ypaBHeHUs1. OCHOBHBIE

42 METO/bI PELICHUS UPPALUOHAIBHBIX
YpaBHEHUU
Hppanuonanbusie ypaBHeHU. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALUOHATBHBIX

YpaBHEHUU




Wppannonanbuble ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPATUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 KaK (PyHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM MTOKa3aTelieM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

50 KaK (PyHKIIMH OOpaTHOW CTENEHH C
HaTYpaJIbHBIM MOKa3aTelleM
KontponpHas pabdora: "CpoiicTBa 1

51 rpaduK KOpHS N-Oi CTETICHH.
HppanuonanbHbie ypaBHEHUA"

57 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

53 CrerneHb ¢ pallMOHAILHBIM [TOKa3aTeIeM U
e€ CBOIICTBa

54 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOIICTBA

55 [oxa3zatenpHast QpyHKIHS, €€ CBOICTBA U

rpaduk




Hcnonp3oBanue rpaduka GyHKINM 115

56 pellIeHUs] ypaBHEHU I !

57 Hcnonp3oBanue rpaduka GyHKINM 115 )
peueHus ypaBHEHU I
ITokazarenbHble ypaBHEeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
ypaBHEHUU
ITokazarenbHble ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS MOKa3aTEIbHBIX 1
ypaBHEHUU
[oka3zatenbHble ypaBHeHUSI. OCHOBHBIC

60 METO/Ibl PEILIEHNUS TOKA3aTENbHBIX 1
ypaBHEHUU

61 KonTtponpHas padora: "[lokazarenbHas )
¢ynkuus. [TokazarenbHele ypaBHeHUS"

62 Jlorapudm uucna. CoiicTsa jgorapudpma 1

63 Jlorapugm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucmna. CoiicTsa jgorapudpma 1

65 JlecaTUYHBIE U HATYpPAIbHBIC JTOTapH(PMbI 1

66 JlecsaTuHbIC U HATYypaJIbHBIC JTOTAPUPMBI 1

67 [IpeoOpazoBanme BEIpaKEHUH, !
coJIepXKaIiux Jorapudmpl

68 [IpeoOpazoBanme BEIpaKEHUH, !
coJiepKalIiX JoTrapu(pmbl

69 [IpeoOpa3zoBanue BBIpaKEHUH, 1
coJIepXKaIiux JorapudmMpl

70 Jlorapugmuueckas pyHKIus, €€ CBOHCTBA )

u rpadux




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka GyHKINM 115
peueHus ypaBHEHU I

7 Hcnonb3oBanue rpaduka GyHKIUN 15
pellIeHUs] ypaBHEHU I
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METObI PELICHUS
JOrapu(pMHUUECKUX ypaBHEHUN
Jlorapugmuueckue ypaBHEHUS.

75 OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHUN
Jlorapugmuueckue ypaBHEHUs.

76 OcHOBHBIE METO/BI PELLICHUS
JOrapu(pMHUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUN
JOrapu(pMHUUECKUX ypaBHEHUN

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
Jorapu(pMHUECKUX ypaBHEHUN
KonTtponbHas pabora:

79 "Jlorapudmuueckasi pyHKIUS.
Jlorapugmuueckue ypaBHeHUS"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC

YHCIIOBOI'O ApTyMEHTA




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIIpEeECIEHUE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 OnpeAeieHue TPUTOHOMETPUYECKUX
(YHKIMI YUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIIBI

%7 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbI

28 OCHOBHBIE TPUTOHOMETPUIECKHUE
bopmyIbl

29 OCHOBHBIE TPUTOHOMETPUIECKHUE
bopMyIIBI

90 [IpeoOpazoBanne TPUTOHOMETPHUUECKUX
BBIPAKECHUM

01 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX
BBIPAKECHUI

9 [Ipeobpa3oBaHme TPUTOHOMETPUIECKUX
BBIPAXKEHUMN

93 [IpeobpazoBanne TPUTOHOMETPHUUECKUX
BBIPAKECHUM

94 Pemenne TpUroHOMETPUYECKUX
ypaBHEHUU

95 Pemenne TpUroHOMETPUYECKIX

ypaBHEHUU




Pemienne TpuroHOMETpUYECKUX

96 .
ypaBHEHUI

97 Pemienne TpuroHoOMeTpUYECKUX
YpaBHEHUU

08 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUU

99 Pemuienne TpuroHoOMeTpUYECKUX
ypaBHEHUU

100 Pemnienne TpuroHOMeTpUYECKUX
YpaBHEHUU
KonTtponbnas padoTa:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS "
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

102 rocjienoBareibHocTel. Meton
MaTeMaTU4eCKON MHAYKIIUU
MoOHOTOHHBIE U OTpaHUYECHHbBIE

103 nocJeoBaTeabHOCTH. MicTopus ananuza
OCCKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccust

105 ['eomeTpuyeckas mporpeccus

106 BeckoneuHo yObIBaromas reoMeTpudeckas
nporpeccust

107 CyMMa 0eCKOHEUHO YOBIBAIOIICH
reOMEeTPHUUECKOI mporpeccuu

108 JIMHENHBIN ¥ YKCIOHEHUUAIIbHBIA POCT.

Yucno e. DopMya ClI0KHBIX MPOILEHTOB




JIMHENHBIN U YKCIOHEHUUAIIbHBIA POCT.

109
Yucno e. DopMya ClI0KHBIX MPOILEHTOB
Hcnonp3oBanue nmporpeccuu ais

110 pelIeHus peallbHbIX 3aa4 PUKIIAJHOIO
Xapakrtepa

11 KoHnTtponbnas padoTa:
"IlocnenoBarenbHOCTH U TIporpeccun’

112 HenpepsiBHbIe (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TpadUKOB
byHKIUI

114 CgoiicTBa (yHKIMI HEMPEPHIBHBIX Ha
OTpE3Ke

115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 Meroa MHTEPBAJIOB IS pEIIECHUS
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GYHKIUH 715 pereHust 3a1a4

120 [IprMmeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIU 1715 pereHust 3a1a4

121 [lepBas u BTOpas npon3BoAHbIEC HYHKIUN

122 Onpenenenrie, reOMETPUYECKUAN CMBICIT

MIPOU3BOAHOMN




Omnpenenenue, GU3NUECKUN CMBICTT

123 N 1
MIPOU3BOTHOM
124 YpaBHEeHHE KacaTeIbHOU K rpaduKy 1
byHKIIUN
125 YpaBHeHHE KacaTeIbHOU K TpaduKy |
byHKIAHA
126 [Ipou3BoaHbIE IIEMEHTAPHBIX (QYHKIIMNA 1
127 [Tpon3BogHBIC STIEMEHTAPHBIX (DYHKITHI 1
128 [IpousBoHAs CyMMBI, IPOU3BEICHMUS, 1
YaCTHOTO ¥ KOMMO3UIIMU (PYHKUINN
129 [IpousBoHAs CyMMBI, IPOU3BEICHMUS, 1
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKIINH
130 [TpousBogHast CyMMBI, IPOU3BEACHMUS, 1
YaCTHOTO ¥ KOMMO3UIIMU (DYHKUINN
131 KonTponsHas padora: "[IponsBoanas” 1 1
132 [ToBTOpEeHme, 0600IIECHNE, 1
cucTeMatusanus 3HaHui: "YpaBHeHus"
133 [ToBTOpEeHme, 0600IIECHNE, 1
cucremaTusanus 3Hanuii: "OyHkuun"
134 Hrorosas kKoHTpoJbHASA paboTa 1 1
135 HroroBast koHTpoOIbHAs paboTa 1 1
136 [ToBTOpeHwme, 0606meHI:Ie, 1
CUCTeMAaTH3aIHsI 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTposbHbIE

Bcero
padoThI

IIpakTnyeckue
padoTshI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypchl

[IprMmeHeHne nporu3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTH U 3KCTpeMYMBI

[IprMmeHeHne nporu3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMHA Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIMHA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMmeHeHue nporu3BOIHON K
HcCre0BaHI0 (DYHKITUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxneaue HaubopLero u

HAaUMEHBIIIETO 3HAUEHUs HEMPEPHIBHOMN

(GyHKIMH Ha OTpE3Ke




Haxoxnenue HauOoJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

Haxoxnenue HauOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

10

Haxoxnenne HanOoJIbIIETO U
HaVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

11

Haxoxnenne HanOoJIbIIero
HAaUMEHBIIIETO 3HAYCHUS HEPEPBHIBHON
GyHKIIMH Ha OTpE3Ke

12

Haxoxnenne HanOoJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GyHKIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHON IS
HaXO0XJACHUS HAaWIY4IlIero PEeUICHUS B
MPUKJIAJAHBIX 3a7a4ax

14

[Ipumenenre npou3BOIHON IS
HaXO0XJACHUs HAaWUIY4IlIero PEeUICHUS B
MPUKJIAJHBIX 3a7a4ax

15

[IpumeHeHue nporu3BOIHOM ISt
oTpezieNieHUs] CKOPOCTH U YCKOPEHUs
mporecca, 3aIaHHOT0 GOPMYIION UITN
rpadpukom

16

[IpumeHeHnre nporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS




mporiecca, 3a1aHHor0 GOPMYJIION UITN

rpagukoM

17 Komnosunus ¢pyHkumit

18 Kommozurus ¢hyHKmmit

19 Komnosunus ¢pyHkumit

20 ['eomeTpuyeckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOW IJIOCKOCTH

)1 I'eomerpuueckue 0O6pa3bl ypaBHEHHH Ha
KOOPAMHATHOW INIOCKOCTH

” KonTtponbnas padora: "UccnenoBanue
GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

” [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
[TepBoOOpa3HbIe NIEMEHTaPHBIX

24 ¢ynkuunii. [IpaBuna HaxX0XKAEHUSA
epBOOOPa3HBIX
[TepBoOOpa3HbIe 3NIEMEHTaPHBIX

25 ¢bynkuii. [IpaBuna HaXOXKACHUS
epBOOOPA3HBIX

2% Nurterpan. ['eomeTprudeckuii CMBICHT
MHTETpaa

7 Brruncnenue onpeneiaéHHOro nHTErpaia
o ¢popmyse Hrrorona-JleitOauia

73 Brruucnenue onpenenéHHOro HHTerpaina
no ¢popmyne Hetorona-Jleitbuuna

29 [IpruMmeHeHnue nHTErpaia s

HaXOK/ICHUS TIOIIAIeH TIIIOCKUX GUTyp




IIpuMeHeHnue unTErpana s

30 HaXO0XJIEHUS 00bEMOB reOMETPHUIECCKUX
Ten

31 [Tpumeps! pemenuii tuddepeHnanTbHbIX
YpaBHEHU U

1 [Tpumeps! pemennii nuddepeHInaIbHbIX
ypaBHEHUU
MaremaTtrueckoe MOJEIUPOBAHHE

33 pETBbHBIX MPOIECCOB C MOMOILBIO
nudepeHIHATbHBIX YPaBHCHUM

34 KonTtponsHas padora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIMH, UX
CBOWCTBA U IrpaduKu

36 Tpuronomerpuyeckue GyHKIMH, UX
CBOMCTBa U Tpaduku

37 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TrpaduKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TrpaduKu

19 Tpuronomerpuyeckue GyHKIMH, UX
CBOMCTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPUICCKHIX

40 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPAaBHEHUH € IOMOILBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUIECKHIX

42 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

43 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPUUECKOM OKPYKHOCTH

44 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

46 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kontponbnas padora: "['paduku

48 TPUTOHOMETPUYECCKUX (QYHKIIHAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOIbI PEILICHUS

norapu(pMHUUECKUX HEPABEHCTB




OcHOBHBIC MCTObI pCIICHUA

>4 JOrapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
J0rapu(pMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peLICHUS
UppaMOHATIBHBIX YPaBHEHHHA
2 I'paduueckue MeTobl pelIeHus
UppalMOHATIBHBIX YPaBHEHUH
63 I'paduueckue MeTOIBI peICHUS
II0Ka3aTEJIbHBIX YPABHEHUM
64 I'paduueckue MeTobl pelIeHus
NOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTobl pelIeHus
JOrapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI peLICHUS
J0rapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTobl pelIeHus

norapu(pMHUUECKUX HEPABEHCTB




68

I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUU

69

I'paduueckue MeTo bl peneHus
MOKA3aTeNbHBIX U JOrapu(PMUUECKUX
YpaBHEHU U

70

['padmyeckue METOABI peLICHUS
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

71

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U Jorapu(PMUIecKux
HEPABEHCTB

72

KoHnTtponbhas padoTa:
"UppauroHalibHbI€, MOKa3aTEIbHbBIE U
norapudMuIecKue HepaBeHCTBA"

73

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
KOMIUIEKCHOTO YHCIIa

74

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
KOMILJIEKCHOT'O YKCTa

75

Apudmerndeckue onepamnum ¢
KOMIUIEKCHBIMHU YUCIIAMHU

76

Apudmerndeckue onepamnuu ¢
KOMIUIEKCHBIMHU YUCIIAMHU

77

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH




N300pakeHne KOMIUIEKCHBIX YHCET Ha

78 KOOPAMHATHOW IJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YKClia

20 ®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEI JIs

81 peteHust GU3NIECKUX U TEOMETPHUIECKUX
3a1a4

20 KontponsHas padora: "KomruiekcHble
yucna"

83 Harypanbhbie u 1enbie yncia

84 Harypainbnble u 1iensle yucia

25 [IpuMeHeHre NPU3HAKOB AEITUMOCTH
LEJbIX YHCel

26 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
LEJbIX YHCET

%7 [IpuMeHeHne npru3HAKOB JEIUMOCTH
uensix uncesn: HOJl u HOK

28 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
nensix uncen: HOJL u HOK

29 [IpuMeHeHre NPU3HAKOB AEITUMOCTH
LEJIbIX YHCEII: OCTATKH 110 MOJLYJIIO

90 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJIBbIX YHCEJI: OCTATKU 110 MOIYJIIO
[IpuMeHeHre NPU3HAKOB AEITUMOCTH

91 LEJbIX YhCcell: alroput™ EBkinuaa ais

PCHICHHUA 3a4a4 B ICJIbIX YHUCIAX




92

KonTponpHas padora: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YPABHEHU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA

95

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH pariioHaIbHbIX
ypaBHEHUU

96

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEW HPpPallMOHATIBHBIX
ypaBHEHUU

97

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHU U

98

OCHOBHBIE METO/IBI PELICHHS CUCTEM U
COBOKYITHOCTEH MOKA3aTEIbHBIX
YpaBHEHUU

99

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuyecKkux
ypaBHEHUU

100

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMuyecKkux
ypaBHEHUU

101

HpI/IMeHeHI/Ie CUCTCM K pCUHICHUTIO
MAaTEMAaTHYCCKUX 3aJ4a4 U 3aJa4 U3




pa3nuyHbIX 00JacTeil HayKu U peaabHOI
JKU3HU, HHTEPIIPETALNS OJyYEHHBIX
pe3yNbTaToB

102

[IpumeHeHne CuCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a1a4 U3
pPa3TUYHBIX 00JIACTEe HAYKU U pealbHON
YKWU3HHU, HHTEPIIPETALUs TOJTyYEeHHBIX
pe3yabTaToOB

103

[IpuMeHeHrEe HEPABEHCTB K PELLICHUIO
MaTeMaTU4YeCKMX 3a/1a4 U 3aJa4 u3
pa3uyHbIX 00JacTeil HaAyKu U peaTbHOI
JKU3HU, HHTEPIIPETALNS OJyYEHHBIX
pe3yNbTaToB

104

KonTponpHas padora: "Cucremsl
paIMOHATBHBIX, UPPALMOHATBHBIX
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHeHUI"

105

PaunonanbHbIE YpaBHEHUS C
napameTpamu

106

PanmonanbHbie HEpaBEHCTBA C
napameTpamMu

107

PanoHanbHbIE CUCTEMBI € ITapaMeTpaMHu

108

HppanuonansHble ypaBHEHUS,
HEPABEHCTBA C TapaMeTpaMHu

109

HNppannoHalibHbIE CUCTEMBI C
napaMeTpamu

110

IToka3arenbHble ypaBHEHHUsI, HEPABEHCTBA
C ImapameTpaMu




111

[loka3zarenbHble CUCTEMBI C TApaMETPAMU

112

Jlorapudmuueckre ypaBHEHUS,
HEPABEHCTBA C IapaMeTpaMHu

113

Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114

TpuroHomeTpru4ecKue ypaBHEHUS C
napameTpamu

115

TpuroHomeTpruveckre HepaBEHCTBA C
napaMeTpamu

116

TpuronomeTpuyecKkrue CUCTEMBI C
napaMeTpamu

117

[Toctpoenue u uccinegoBaHue
MaTEMaTUYECKUX MOJENIEH PeabHbIX
CUTyalui C IOMOULIBIO YPABHEHUH C
napaMeTpamu

118

[Toctpoenue u uccinegoBaHue
MaTE€MaTUYECKUX MOJEIIEH pealbHbIX
CUTYalHi C IOMOIIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

119

[TocTtpoenue u uccinenoBaHue
MaTE€MaTUYECKUX MOJEIIEH pealbHbIX
CUTYalHi C IOMOIIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

120

KoHnTtponbnas pabdota: "3amgauu ¢
napaMmerpamu”

121

[ToBTOpEeHme, 0600IIECHNE,
cucTtemaTu3anus 3Hanui: "YpaBHeHus"




122

[ToBTOpeHnue, 060061IeHNE,
cuctemaTu3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHnue, 060061ICHNE,
CUCTeMAaTH3alus 3HaHUil: "YpaBHEHHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpEeHme, 0600IIECHNE,
cucremaTusanus 3Hanuil: "HepaBeHcTBa

125

[ToBTOpEeHme, 0600IIECHNE,
cucremaTusanus 3Hanuil: "HepaBeHcTBa

126

[ToBTOpeHnue, 060061IeHNE,
cucremarusanus 3HaHuii: "HepaBeHncrsa'

127

[ToBTOpEeHmE, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "[IponzBoanas
u €€ npumMeHeHue"

128

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "[IponzBoanas
U €€ npuMeHeHue"

129

[ToBTOpenue, 060061ICHNE,
cucremarusanus 3Hanuil: "[IponsBonHas
U €€ npuMeHeHue"

130

[ToBTOpeHnue, 060061IeHNE,
cucremarusanus 3HaHuil: "MuTerpan u
€ro npuMeHeHue"

131

[ToBTOpEeHme, 0600IICHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpEeHme, 0600IIECHNE,
cucremaTusanus 3Hanuil: "OyHkuun"




133 [ToBTOpeHnue, 060061IeHNE, 1
cucremaTusanus 3Hanuit: "OyHkuun"
134 Hrorosast kKoHTpoJIbHASA paboTa 1 1
135 HroroBast kKoHTpoOIBHAs paboTa 1 1
136 [ToBTOpeHwme, 0606meH1:1e, 1
CUCTEeMAaTH3aIHsI 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

Beenute
Anrebpa u Havasma MmaTeMatndeckoro anannsa. Agumos LA, u ap. ,(10-11)

(bazoBsiit/ Yrnyonéunsiit), Mocksa, "lIpocBenienne' Bapuant

METOANMYECKHUE MATEPUAJIBI VIS YYUTEJIA
BeeauteAnreopa u Hauana matemaTuueckoro aHanusza. Anumos LA, u op.

,(10-11) (bazoBsnit/ Yrayonéuusriii), Mocksa, "lIpocBemenue" nanabie

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

Beenutehttp://fcior.edu.ru/nanubie
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