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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYroi CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyIHpyeT cBoOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUI Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpsl M MaTeMaTHYECKOro aHajlu3a pPa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIPETAllUd  TOJYYEHHBIX  pPELIEHWM,  3HAKOMATCS €  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOpBIM peanu3yeTcss Kak uYepe3 Yy4eOHBIM Marepual, CrnocoOCTBYOUTUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yNIbTaT.

B ocHOBe MeToaMKHN 00y4eHHs anredpe u HayajaaM MaTeMaTHIeCKOro aHaln3a
JICKUT ACSITEbHOCTHBIN NMPUHIUI 00YUYCHHS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauajaa MaTeMaTHYECKOTO aHAIHN3a
BBIIETICHB  CIEAYIOLIUE COJAep)KaTeIbHO-MeToanYeckue JuHun: «Yucna u
BbIYMCIICHUS», «DyHKIIMU U rpadukny», «YpaBHEeHUs U HepaBeHCTBa», «Hauana
MaTEeMaTUYeCcKoro aHanu3a», «MHoXecTBa U JioTMKay. Bce 0OCHOBHbIE
COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET



oOydYeHHs Ha YPOBHE cpeiHero o0mero 00pa3oBaHus, €CTECTBEHHO JOTOTHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAasiCh HOBBIMHM TEMAMH U pazaenamu. /J[aHHbII yueOHbIN
KypC SBIISIETCS HHTETPaTHBHBIM, MOCKOJBKY 0O0bequHseT B cebe colep:kaHue
HECKOJIbKUX MAaTeMAaTUYEeCKUX AWCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpU,
MaTeMaTUYeCKUi aHaIu3, TEOPHUI MHOXKECTB, MaTeMaTHuecKas JJoruka u apyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBalOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX MOCJEI0BAaTENIbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHE
CTPOUTh MAaTEMAaTHYECKYI0 MOJeNlb pealbHOW CHUTyallud, MPUMEHSATh 3HAHUS,
NOJYYCHHbIE MpPU HU3YyYCHHH Yy4eOHOTO Kypca, AJsl PELICHUS CaMOCTOSTENLHO
c(opMyJIMPOBAHHON MaTeMaTUYECKOW 3a/layu, a 3aTeM HMHTEPIPETUPOBATH CBOU
OTBET.

ConepxarenpHO-MeTOIMYecKas: JUHUS «YUHcia W BBIYHCICHUS) 3aBEpIIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4YaToO Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHHUN, BKIIOYAIOMIUX B CeOS MCIOIB30BAHUE Pa3IHMUHBIX
dbopM 3ammcu ymcna, yMEHHUE JeNaTh NPUKHUIKY, BBINOJHATH MPHOIMHKEHHBIC
BBIUMCJICHUSI, OLIEHUBATh YMCIIOBbIE BbIpaXXEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIE €My cleunduyecKkue 3aJayd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCel, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCIOJIB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iNyYHbIX 33134
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATeMAaTUKU KaK Hayku U €€ pojiH B
MIOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS O00O0OIICHHE U
KOHKPETH3AIHS.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» peaJN3yeTcs Ha MPOTSHKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, TMOCKOJIBKY B KaXJOM
paznene IlporpamMMmbl MpenycCMOTPEHO peLICHHE COOTBETCTBYIOMIMX 3afad. B
pesynbrate oOydaromuecs OBIAAEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHUS
palMOHANIBHBIX, HMPPALMOHAIBHBIX, MOKAa3aTEeNbHBIX, JIOTApU(PMUUYECKUX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIeIOBaHUH (HYHKIUN C TIOMOIIbIO NMPOU3BOJHOM, MPH PELICHUHN MPHUKIAIHBIX
3a7la4y M 3a]]a4 Ha HaXOKJeHHe HAauOOJbIIMX ¥ HAMMEHBUINX 3HAUYCHUH (QYHKIHH.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAET B ce0s Takke GOpMUPOBAHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALHOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHuio anredpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeHIIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCykKICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3GPeKTuBHbIC
WHCTPYMEHTBI Il PEUICHUS TMPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK 3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKA» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
N0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOWCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIsl pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTUYECKUM aHAJIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [lpum 3TOM OosbllloE BHUMaHUE
ynensiercs: (pOopMHpPOBAaHUIO YMEHUS BbIpakaTh (OopMyJlaMU 3aBUCUMOCTU MEXKTY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENOBaTh IONY4YEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Matepuai 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHaTUTHYECKOM, TpadudecKoi U clioBecHOUW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1MH, UCTI0JIb30BAHUIO aHATIOTHH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PAaCIIUPUTh KPYT KaK MAaTeMAaTHUYECKUX, TaK U MPHUKJIAJHBIX 3aj]1ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOManu Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpoleccoB. JlaHHasi cojep)kareiibHas JHMHHUS OTKPBIBAET HOBbBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNel peanbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAWJTYIlIEE PEIEHUE B IPUKJIAIHBIX, B TOM YHACIIE COLUATBHO-
PKOHOMHYECKHMX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTMYECKOTO U KPEaTUBHOTO
MBIIICHUS, (OPMUPOBAHUIO YMEHHMM paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yyaronecs y3HaroT O BBIJAIOLINXCS
pe3ynpTaTax, MOJTYYEHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKU Kak Hayku, U 00 HX
aBTOpAXx.



CopeprxarenbHO-METOIMYeCKast TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTEeMaTHYECKOW JIOTHKHU. TeOopeTHKO-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIPHOM MaTEeMAaTHKHU
U TpejsiaraloT HauOoJiee YHUBEpPCAJIbHBIN S3bIK, OOBEIUHSIONINI BCe pa3Jieibl
MaTeMaTUKU M €€ NPWIOKEHUN, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
TUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMyCss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATh €0 JIJIsl BBIPAXKEHUSI CBOMX MBICIIECH.
JpyruM BaXXHbIM TPU3HAKOM MaTE€MaTUKU KakK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJIEHUSI HA OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOPBIC MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJENeH C TOMOIIBIO afmapara airedopbl H
MaTEMaTUYECKOTO aHalin3a, WHTEPIPETAIMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUS BIUICTCHBI B KXK/IBIN M3 pa3/eoB MPOrPaMMBbI, TOCKOJIEKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3MPOBATH  IPOOIIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3aaad
OpraHU3yeTCs B MPOIIECCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEMaTUYECKOTO aHaTTU3ay.

Ha w3ydenune yueOHOTO Kypca «AnreOpa W Havajla MaTEMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodei M MPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWU U PEANIbHON KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENBHOTO Ynciaa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCIECHUS, TpaBUIia
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpeCTABICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUS M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM mepeMeHHOW. JleneHue MHoOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrousieHs!I ¢ 1e1bIMU KO3 PUIIUEHTAMU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUM, COJIEPKAIINX CTEIEHU U KOPHHU.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHUS. OcCHOBHBIE METO/IbI peuieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucreM JIMHEMHBIX YypaBHEHHMW. Marpuua CuUCTEMBbl JIMHEHMHBIX
ypaBHeHUI. OnpenenuTenb MaTPUILI 2X2, €ro TEOMETPUUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUU. MccnenoBanue NOCTPOCHHOW MOJAENH ¢ TOMOIIBIO MATPHII
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DOyHKUMH U TPaPUKH

@yHkusA, crnocodbl 3agaHus (QyHKIuU. B3auMHO o00patHble (QYyHKIUU.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HaKonocTosiHCTBA. UETHbIE 1 Heu€THBIe pyHKUUU. [leproauyeckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢bynkunu. Hanbospliee 1 HauMeHblIee 3HaYeHus1 QyHKIMKM HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast GpyHKIMS ¢ HATypajdbHBIM U IIeJIbIM Moka3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHS N-0i CTEMEHU KaK (yHKIUK OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKINMA 15 pellIeHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IIOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4YeCKOM MHIYKIUHU. MOHOTOHHBIE U OTPaHUYEHHbIE MOCIEA0BATEIIbHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OEeCKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TreOMETpUYECKON
IIPOrpecCchui. JINHEVHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepeiBHble QyHKIMM ¥ uUX cBoWcTBAa. Touku paspbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble u nensle yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucna. Anredpandeckas U TPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrd U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumMeHeHre ypaBHEHHI, CACTEM M HEPABEHCTB K PELICHUIO0 MAaTEMATUYECKUX
3a/1a4 ¥ 3a/1a4y U3 pa3InyHbIX 00JIaCTe HAYKH U PEANIbHOW KU3HU, HHTEPIIPETALUS
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs ypaBHEHMM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana maTeMaTH4€CKOr0 aHAJIN3A

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aj]adyax, JUIsl OIpPENENIEHHs CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

HNuterpan. ['eoMeTprudeckuil CMbICI HHTErpAIa. Beruucienue onpeaeneéHHoro
uHTerpana no gpopmyne Hetotona-Jleionuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMErocs Kak akKTUBHOTO H
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOI0 O0IIECTBA, PEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUM, TMPOLEIYP
IpaXJIaHCKOTo  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIPyroe), yMEHHUE
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYE€CKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pELICHU, pacCy>KJIeHUMN, BOCIPUUMYUBOCTD K
MaTeMaTHYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIO0US, HHTEpEC K
pazmuuHbiM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB Ha COCTOSIHUE MPUPOJHON U COIMATBLHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCIICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeTOBEUSCKON ASATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYNMOCTH
JUISL pa3BUTHUS IUBUJIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUIM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 pemieHuss ydeOHOW 3agayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB peIlEHUs, BEIOUpPATh HanboJee MOIXOIAIIUN C YYETOM CAMOCTOSITEILHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOopMHpOBaTH TUMOTE3y, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBbEKTaMH, SIBICHUSIMU, IIPOIIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/OJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3TUIHBIX BUOB U (POPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JCHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuarnora, oOHapyKUBaTh Pa3jM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEJOCTUKEHUS Pe3ybTaTOB JCSTENIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NeSTEIbHOCTH, TUJIAHUPOBATh OPraHU3allMI0 COBMECTHOW paloThI, pacHpenesiTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YAaCTh PA0OTHI M KOOPAUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce oOydyarOIIMICA TOJYYUT CICAYIOIIHNE
MPEIMETHBIE PE3yJbTAaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoguyeckas JIpoOb, TPOIEHTHI, HUPPAIMOHATLHOE YHUCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, TpaBUila OKPYTJIEHUs, IPUKUIKY U
OLICHKY P€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO OMEpUpPOBATh MOHATUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apU(PMETHUECKUNA KOPEHb HATypajbHOU
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh pPa3jJUYHbIE METOAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UEIbIMH KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHSTH JCJICHHUE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy be3dy m teopemy Buera mns
peleHns 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENEIUTEN 2 X 2 JUIsl BBIYMCIEHUS €ro 3HA4YeHUs,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MOJTYYEHHBIN pPE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUH;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHUE (POPMYIIBI I TPeoOpa3oBaHuUs
TPUTOHOMETPHUUECKHUX BBIPAKECHHUIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEpPAaBEHCTBA II0 YCIOBHMIO 3aJadd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH ()YHKUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi CTENeHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBaJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IOKa3aTesNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKUMA Ui UCCIENOBAaHMUS MPOILIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKass U TeoOMeTpUuyYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLIUATIBHBINA POCT, (POPMYJIa CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOOHO OTIEPUPOBATH MOHATHIMHU: MOCIEI0BATENBHOCTD, CIIOCOOBI 3a1aHNUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKIUY;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPHpPOBaTh MOHATHUSIMU: MHOXECTBO, ONEpaldyd  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jisi ONUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBaATh TMOHATHUSMU: OIpEAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIHHBIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LEJI0E YUCIIO, MHOKECTBA
HATYpaJIbHBIX U LEJBIX YHCEJI, UCIIOJIb30BATh MPU3HAKU JIETMMOCTH LIEJbIX YHCEl,
HOJl m HOK HaTypanbHBIX 4yucen Mg pelIeHus 3aAad, MPUMEHSTh alrOpUTM
EBxnupa;

CBOOOZHO OMEpUpOBaTh MOHATHEM OCTaTKa IO MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOJIHATH apU(PMETHUECKUE ONepaluu ¢ HUIMU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.



YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTEJIbHBIE U
Jorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh WX PEHICHUS C  TOMOIIBIO
PABHOCUJIBHBIX IIEPEXOIOB;

OCYILECTBISATh OTOOp KOpHEW IMIpU pEHIEHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpHUPOBATh MOHATHAMH: CUCTEMAa U COBOKYIHOCTh YPaBHEHHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

perarhb palMOHAJIbHBIE, UppalOHaJbHEIE, II0Ka3aTEeIIbHEBIE,
jgorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpadUuuecKre METOAbI AJI PEIICHHUs] YPAaBHEHUN W HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJICJIMPOBATh pealibHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTaBISAThH
BBIPDAXKEHNs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
UHTEPIIPETUPOBATH ITOJyYECHHBIN pE3yJIbTar.

DYyHKIUHN U TPAPUKHU:

CTpPOUTHh TpaUKH KOMHO3UIMH (YHKIUH C TMOMOILBIO 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
IIJIOCKOCTH;

CBOOOZIHO  OMEpUpPOBaTh MOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKHX
yHKUMH;

OpUMEHATh (GYHKUMK IS MOJEIUMPOBAHUS M UCCIEIOBAHMS PEaJbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajmsa:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIEE 3HAU€HUsI (PYHKIIMM HENPEPBHIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIY4IIEro pPEIICHUs B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIIBHO-3KOHOMMYECKHUX, 3a7a4ax, JJIsl ONPEAECICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOro (hopMyIIoi win rpadukoMm;



CcBOOOZHO OMNEpUPOBATh TMOHATUSAMHU: TMEPBOOOpa3Has, OINpeaeaEHHbIN
UHTETpall, HAXOJUTh MEepBOOOpa3HBIC AJIEMEHTAPHBIX (YHKIMA W BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIe 3a7a4yd, B TOM YHUCIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE ITNTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMMbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypeni
MHoxecTBa. DIeMEHThl MATEMATHYECKOU
| JOTUKU. MHorounensl. PannoHansHbie ”
ypaBHEHHUS U HepaBeHCTBa. CHUCTEMBI
JIMHEWHBIX YPABHEHUHN
) Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 16
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0i CTENCHH. 20 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmnms. [TokazarenpHbIC 7
ypaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 13
Jlorapudmudeckue ypaBHEHUS
Tpuronomerpuueckue QyHKIUH.
6 [IpeobOpazoBaHre TPUTOHOMETPHUUECKUX 30 1
BBIPAKECHUIN
. Tpuronomerpuueckue ypaBHEHUS U ” |
HEpaBEHCTBA
8 [TocnenoBarenbHOCTH 7
9 HenpepriBabie pynkiuu. [IponsBoanas 25
10 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 4 0




11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
| HccnenoBanue GyHKIMA ¢ TOMOIIBIO )3 |
MIPOU3BOTHOM
2 [lepBooOpa3Has u uHTErpai 16 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14
TpuronomeTpuueckre HEpaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 4 3
norapuMUUecKre HEPaBeHCTBA
KommiekcHbie uncna 10
HarypanbHble u nensle yucia 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUEcKux 12 1
ypaBHEHUH
8 3ajauu ¢ mapameTpamMu 16
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS ) 1
3HAHUU
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 7 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne n/m Tema ypoxa Kourpoabsnbie IIpakTuyeckue Aara unpporsIe
Bcero u3ydeHusi  o0Opa3oBaTeJIbHbIEC
padoTshI padoThI pecypenI
1 [ToBTOopenue. Pemenne npoOHO- 1
' palMOHAIBHBIX YPaBHEHHIA.
) [ToBTOpeHue. Pemenne HepaBeHCTB 1
METO/I0OM WHTEPBAJIOB.
3. MHO03k€ecTBO, Onepauy Hajl 1
MHOKECTBAMU U UX CBOMCTBA
4. Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeOpEeTHKO-
5. MHO>KECTBEHHOTO anmnapara Jjsl peleHUst 1
3a/1a4
6. Koneunbie n 6eCKOHEUHBIE MHOKECTBA 1
Pannonansueie yncna. OOBIKHOBEHHBIE U
7. JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
8. JECATUYHBIE TPOOH, MIPOILICHTHI, 1
OeCKOHEUHBIEe IEPUOTUYECKUE IPOOH
9 [Tpumenenue apobel U MPOIEHTOB IS |
penieHus MPUKIAIHBIX 33124
10 [Tpumenenue apoOeit U NPOLIEHTOB IS |
penieHus MPUKIAIHBIX 33124




JleicTBuTeNbHBIE YKcia. PainonanbHbie U

- MPPALMOHAIIbHBIE YHCIIA !
1 Apudmernueckue onepanum ¢ 1
' JIEMCTBUTEIIbHBIMU YUCIIAMU
13 Monyib 1€MCTBUTEIBHOTO YUCIIA U €TI0 1
' CBOMCTBA
[TpuGnuxEHHbIE BEIYMCICHUS, IPaBHUIIA
14. OKpYIJIEHUS, IPUKHUIKA U OLIEHKA 1
pe3ynbTaTa BRIUMCICHUN
15. BrickaspiBaHMs ¥ oniepauyy HaJl HUMU 1
16. Omnepaiuy HaJl BbICKa3bIBAaHUSIMU 1
17. [Ipenukarsl. Onepanuu HaJl IpeIuKaTaMu 1
18. Bunsl Teopem. 1
OCHOBHBIE METO/IbI PEIICHHUS LIEIbIX U
19. IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH H 1
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIIEHUS LEIbIX U
20. JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUN U 1
HEPaBEHCTB
OCHOBHBIE METO/IbI PELIECHHUS LIENbIX U
21. JIpOOHO-pallMOHATILHBIX YPaBHEHUN U 1
HEPaBEHCTB
MHOrowieHsl OT OJHON NEPEMEHHOM.
22. [enenne MHOro4JieHa Ha MHOT'OUJIEH C 1
octaTtkoM. Teopema be3y.
23 MHOTOYJIEHBI ¢ TIETBIMHU |
' koddunmentamu. Teopema Buera
24. Teopernueckwii 3a4eT 1




OyHKIWS, CIIOCOOBI 3a1aHUs (YHKITUH.

25. B3aumuo oOpatHble QYHKIIHH.
Komnoszumus ¢pyHkumii
OyHKIMS, CITOCOOBI 3a1aHUs () YHKITUH.

26. B3aumHo obpaTHBIC QYHKITUH.
Komnosunus ¢pyHkuumit
DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.

27. B3anmuo obpatHbie QyHKINH.
Komrmozumus ¢pyHKIui

)8, I'paduk Qynkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH
OO6nactb ornpeaesieHus] © MHOYKECTBO

29. 3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[TpoMexxyTKH 3HaK MOCTOSIHCTBA

30. Ué&rHble 1 HEUETHBIC (PYHKITHH.

31. [TpomexyTKM MOHOTOHHOCTH (DYHKIIHH

32. [lepuoanueckue GyHKIUN.
MakcuMyMbl U MUHUMYMBI (DYHKIIHH.

33. Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIIMHM Ha IPOMEKYTKE

34, JluneliHasi, KBagpaTU4Has U JPOOHO-
AuHeNHas QyHKIH

35, DJIEeMEHTapHOE UCCIIEIOBAHUE U
NocTpoeHue rpauKoB ATUX QYHKIUN

36, DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX PYHKLIUH

37, CreneHsb ¢ 11eTbIM MOKa3aTesneM. bunom

Hrrotona




CrerneHs c LETBIM TTI0Ka3areaeM. buaom

38.
HeroTona
Crenennast GyHKIHUS C HATYpPaJIbHBIM H
39, LeJILIM IToKa3aTeieM. E€ cBolicTBa u
rpaduk
20 Utoroseiit ypok no teme "CreneHnHas
' dbynaknus. E€ colicTBa u rpadguk”
a1 ApudmeTnueckuii KOpeHb HaTypaJbHOM
' CTETEeHH U ero CBOMCTBA
42 Apudmerndeckuii KOpeHb HaTypaTbHON
' CTEIIEHHU M €T0 CBOMCTBA
23 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
' COJIeprKalINX CTENEHU U KOPHH
a4 [IpeobpazoBaHus YMCIOBBIX BBIPAKECHUH,
' COJIeprKalNX CTENEHU U KOPHH
45 [IpeobpazoBaHus YHCIOBBIX BBIPAKECHUH,
’ COZIEpKALINX CTENIEHU U KOPHU
WppaunonansHbie ypaBHeHHs. OCHOBHBIE
46. METO/IbI PEIICHUS UPPATUOHATEHBIX
ypaBHEHU I
WppaunonansHbie ypaBHeHHs. OCHOBHBIE
47. METO/IbI PEIICHUS UPPATUOHATEHBIX
yYpaBHEHUN
Uppanunonansueie ypaBHeHHs. OCHOBHBIE
48. METO/Ibl PEIICHHS UPPAIlMOHATBHBIX
yYpaBHEHUN
49 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT

MPPALMOHAIBHBIX YPABHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

>0 UPPALMOHATIBHBIX YPABHECHUN
51 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
' UPPALMOHATIbHBIX YPABHEHUM
5 PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
VPPALMOHAIIBHBIX YPABHECHUN
CoiicTBa u rpaduk KOpHS N-0if CTENeHN
53. KaK (YHKIIMH OOpaTHOM CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeEM
CoiicTBa u rpaduk KOpHS N-0i CTENICHN
54. Kak (QyHKIMH 00paTHOW CTETIEHH C
HaTypaJIbHbIM I10Ka3aTeleM
Kontponbnas pabora: "CpoiicTBa u
55. rpaduK KOpHS N-OW CTETICHH.
Wppaunonanbubie ypaBHeHUS"
56. AHan3 KOHTPOJIbHON pabOThI
- CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
e€ cBolicTBa
cs CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
’ eé cBOIiCTBa
59 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
' eé cBoiicTBa
60. CrermneHb ¢ palluOHAIBHBIM [TOKA3aTeleM U
e€ cBolicTBa
61 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
‘ rpaduk
6. Hcnonb3oBanue rpaduka QyHKIMM 15

peleHus ypaBHeHUN




Hcnonp3oBanue rpaduka QyHKIHH 115

63. 1
pelLlIeHus] ypaBHEHUI
OKazarelbHble ypaBHEHUSI. OCHOBHBIE
II O
64. METOJIbI PELICHUS [TOKA3aTEIbHBIX 1
ypaBHEHU I
[ToxazarenbHble ypaBHEHUS. OCHOBHBIC
65. METOBI PEIIEHUS TOKA3aTEILHBIX 1
ypaBHEHUI
IToxazarenbHble ypaBHEHUS. OCHOBHBIE
66. METO/IbI pEeIIeHUs T0KA3aTEeIbHBIX 1
YpaBHEHUN
7 Wrorosslii ypok 1o teme "[lokazarenbHas |
' ¢ynkuus. [TokazarenbHble ypaBHeHUs"
68. Jlorapudm umncna. CBoiicTBa jJorapudpma 1
69. Jlorapudwm yucna. CoiicTa norapudpma 1
70. Jlorapudm yucna. CoiicTBa lorapugpma 1
71. JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1
72. JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1
73 [TpeoOpa3oBaHue BBIpAXKEHUH, |
‘ coJiepKaluX JorapuQmbl
- [IpeobpazoBanue BhIpaXeHUH, |
' coJiepKaliX JorapuQmbl
- [IpeoOpazoBanme BBIpaKEHUH, i
’ cozepKamuX JIorapuQmbl
76 Jlorapugmuueckas pyHKIus, € CBOHCTBA 1
‘ 1 rpadux
77 Jlorapudmuueckas pyHkius, e€ CBONCTBa |

U rpadpuk




Hcnonp3oBanue rpaduka QyHKIHH 115

78 pellCHUS ypaBHEHHUH

79, Hcnonp3oBanue rpaduka QyHKIHH 115
pelIeHNs ypaBHEHUI
Jlorapudmuueckue ypaBHEHUSI.

80. OCHOBHBIE METObI PELICHUS
JorapupMUUECKUX ypaBHEHUI
Jlorapudmuueckue ypaBHEHUSI.

81. OcHOBHBIE METOIbI PEIICHUS
jorapu(pMUUECKUX ypaBHEHHMA
Jlorapudmuueckre ypaBHEHUSI.

82. OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUUECKUX ypaBHEHHMA

83. KonTtponpHast padora 3a 1 momyroaue

84. Kontponbnas pabora 3a 1 nmonmyronue

a5 Wrorosslii ypok "Jlorapupmuueckast

' ¢yukus. Jlorapupmuueckre ypaBHeHus"

86, CuHyC, KOCHHYC, TAHT€HC U KOTAHI€HC
YHCJIOBOT'O apryMeHTa

g7, CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHUCJIOBOT'O apryMeHTa

28 ApKCUHYC, apKKOCUHYC U apKTaHT€HC

' YHCIIOBOrO apryMeHTa
29 ApKcuHyC, apKKOCUHYC U apKTaHT€HC
‘ YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,
90. OIpeEIEHNE TPUTOHOMETPUUECKHX

(GYHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

91. onpeaeIeHUEe TPUTOHOMETPUUECKUX 1
(GYHKLUH YHCIOBOIO apryMeHTa

92. [lepuonnyeckue pyHKINU 1

93. [Tepuonnueckue GyHKIUN 1

94. CgoiicTBa u rpaduk QpyHKIIHH y=COSX 1

95. CgoiicTBa 1 rpaduK GYHKIIUHA y=Sinx 1

96. CgoiictBa u rpaduk QpyHKINH y=tgx 1

97. CaoticTBa u rpaduk QyHKIUU y=ctgx 1

98, [Ipeo6pazoBanue rpadukos 1
TPUTOHOMETPUUYECKUX (QYHKLUIH

99. TpuroHomeTprudecKue TOKIAECTBA 1

100. DopMyIIbl CI0KEHUS 1

101. DopMyIIBI CI0KEHUS 1

102. DopMyIbl IPUBEAEHUS 1

103. DopMyIbl JBOMHOTO apryMeHTa 1

104. DopMyIIbl JBOMHOTO apryMeHTa 1

105. DopMyIbl TPOWHOTO apryMeHTa 1

106. DopMyIIbl TOHUKEHUS CTEIIECHU, 1
(opMyIIbI TOJIOBUHHOTO apTyMEHTA.

107, dopmynbl CyMMbl U PasHOCTH |
TPUTOHOMETPUYECKMX GYHKLMI

108, dopmynbl CymMbl M PasHOCTH ]
TPUrOHOMETPUYECKUX PYHKLNI

100. dopmynbl npeobpasoBaHMA NpousBeseHNs 1

TPUFOHOMETPUYECKMX QYHKLMI B CyMMY.




dopmybl NpeobpasoBaHNa NPon3BeaeHUA

110. TPUFOHOMETPUYECKUX QYHKLMI B CYMMY.

111, [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIpaKEHHUH

112, [Ipeobpa3oBaHyue TPUrOHOMETPUUECKUX
BBIPAXEHUI

113, Hp606p33013aHI/Ie TPUTOHOMETPUYECKUX
BBIPaKEHUU

114, [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIPaKEHUU

115, KonTtponsnas padora «I[IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUN

116, Pemenue npocrenmux )
TPUTOHOMETPUYECKUX YPAaBHEHUU

117 Pemrenne npocrenmmx

' TPUTOHOMETPUYECKUX YPaBHEHUU

118 Pemenne npocrenmmx

' TPUTOHOMETPUYECKUX YPaBHEHUU

119. DyHKIMHU y=arccosx; y=arcsinx

120. DyHKIMK y=arctgx; y=arcctgx
[TpebpazoBaHus BbIpaXKEHUH,

121. coAcpKalnux 06paTHBIe
TPUTOHOMETpHYECKHEe (PyHKINU
[IpeGpazoBanue BbIpaXEeHUH,

122. coaepKalInx O6paTHBIe

TPUTOHOMETpHUUYECKHE (DYHKIH




123.

Pewienne TpuroHOMeTpU4ECKUX
YPaBHEHHUH, CBOAAIIUXCA K
anreOpanvdecKuM

124.

Pewienne TpuroHOMeTpu4ECKUX
YpaBHEHUH, CBOJALLINXCS K
anredpanvdecKkum

125.

126.

Pemenne TpuroHoMeTpu4eCKuX
YpaBHEHUH, CBOJAIINXCS K
anredpanvaecKkum

Pemrenne ogqHOpOIHBIX
TPUTOHOMETPUYECKUX ypaBHEHUI

127.

Pemienne TpuroHOMeTprU4ECKUX
YPaBHEHUI METOJIOM pa3JIOKEHUs Ha
MHOHUTEIIH.

128.

Pemienne TpuroHOMeTprU4ECKUX
YpaBHEHHUH € UCTIOIb30BaHUEM POPMYI
ITOHVKEHUS CTEIICHHU.

129.

130.

131.

IIprMeHeHrne OrpaHuYEeHHOCTH
TPUTOHOMETPUUECKUX (PYHKIIMH MTPU
PECIICHHUU TPUTOHOMETPUUCCKUX
ypaBHEHUU

Pelienre TpUroHOMETPUYECKUX
YpaBHEHUM.

[IpuMeHeHre paBHOCUIIBHBIX IIEPEXO0B
IIPU PELIEHUN TPUTOHOMETPUUECKUX
YpaBHEHUM.

132.

Pemienne TpuroHOMeTpUYECKUX
YpaBHEHUM.




Pewienne TpuroHOMeTpU4ECKUX

133.
HEPaBEHCTB

134 Pewienne TpuroHOMeTpU4ECKUX

" HepaBeHCTB

KonrpomnsHas pabora:

135. "TpUroHOMETPUYECKUE YPABHEHUS U
HepaBeHCTBA"
KonrpomnsHas padora:

136. "TpUrOHOMETPUYECKUE YPABHEHUS U
HepaBeHCTBA"

137. AHam3 KOHTPOJIBHON pabOTHI
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

138. nocjienoBareibHoCcTe. Meton
MaTE€MaTH4eCKOW WHIYKIIHH
MoOHOTOHHBIE U OTPaHUYECHHBIE

139. nocJe1oBareabHoCTH. McTopus ananusa
0ECKOHEUHO MaJIbIX

140. Apudmernueckast nmporpeccus

141. I'eomeTpuyeckas nporpeccus

142, beckoneuyHo yObIBaroI1as reoMeTpruecKas
porpeccus

143, CymMma O0eckOHEYHO yObIBaroliei
T€OMETPHUUYECKON MTPOTPECCUU
Hcnonp3oBanue nporpeccuu uist

144, peuICHM PEATLHBIX 3aJa4 NPUKIaTHOTO
Xapaxkrepa

145. Onpenenenue npezena GyHKIUN B TOUKE




Onpenenenue npeaena GyHKIUH,

146. N
HENPEPBIBHON B TOYKE

147. HenpeprsiBHbIe QYHKIINU U UX CBOICTBA

148. Breruncnenue npeaecaoB

149. Brrunciienue npenenon

150, Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB
GyHKIMHA

151 CpoiicTBa (hyHKIMI HEPEPHIBHBIX HA
OTpE3Ke

150, CaoiicTBa (hyHKIMIT HETIPEPHIBHBIX Ha
OTpE3Ke

153, ITpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 pelieHus 3a1a4

154, [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH U1 perieHust 3a1a4

155. Ornpenenenne Npou3BOIHON

156, Omnpenenenue, GU3NYECKUN CMBICT
IIPOU3BOJHOU

157 VYpaBHeHMEe KacaTeIbHOU K rpaduky
byHKIUM

158, YpaBHeHUe KacaTelbHOU K rpaduKy
byHKIIIN

159, VYpaBHeHHe KacaTeIbHOU K rpaduKy
byHKIIUN

160. [Tpou3BoHBIE AJIEMEHTAPHBIX (PYHKUINN

161. [Ipou3BoaHbIE IIeMEHTAPHBIX (QYHKIUN




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

162. YaCTHOTO ¥ KOMIIO3UIIUK (PYHKITHI !

163, [IpousBoiHas CyMMBbI, IPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3HUIIUU (HYHKITUI

164, [Ipon3BoHAS CyMMBI, TPOU3BEICHHUSI, |
YaCTHOTO M KOMIIO3UIIUK (DYHKITHI

165, [ToBTOpeHnue, 06001ICHNE, 1
cucTtemMaTu3anus 3Hanuil: "YpaBHenus"

166, [ToBTOpenue, 06001ICHNE, |
cucreMaru3anus 3HaHui: "OyHkuun"

167. HroroBast KoHTpoIbHAs paboTa 1

168. Wrorosas koHTpoJsibHasA paboTa 1

169. AHaIM3 KOHTPOJIBHON paboThI

170, HOBTOPCHI/IG, 000011IeHNEe, HCTEMATH3ALUS |
3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 170

I[TPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnubie IIpakTuyeckue Aara tupposkic
Bcero U3y4eHusi  00pasoBaTe/IbHbIC
padoTshI padoThI pecypebi
1. [ToBTOpeHue. Beruncienue nponus3BoaHOM. 1
5 [ToBTrOpenue. I'eomeTpuueckuil u 1
' (pU3HYECKHIA CMBICIT TIPOM3BO/HOM.
3 [ToBTOpeHue. Pemenne |
' TPUTOHOMETPUUECKUX YPaBHEHHI.
4 Pemenune TpuroHoMeTpuueCcKux 1
' YPaBHEHHH U HEPABEHCTB.
[IpuMeHeHne nNpon3BOIHOM K
5. WCCJICIOBAHMIO (YHKITHI Ha 1
MOHOTOHHOCTb.
[IprMeHeHne npon3BOIHOM K
6. MCCIIEIOBaHUIO (QYHKIIMH Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI
IIpuMeHeHne MpoU3BOIHON K
7. UCCleIoBaHHI0 (PYHKIMH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
IIpuMeHeHne nNpou3BOIHON K
8. UCCIIeIOBaHMIO (PYHKIMI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
9. UCCIIeIOBaHMIO (PYHKIMI Ha 1

MOHOTOHHOCTBH U S3KCTPCMYMBEIL




10.

[IpuMeHeHne nMpou3BOIHON K
UCCIIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

11.

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

12.

13.

14.

Haxoxnenune HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

Haxosxnenune HanOombIIero u
HAMMEHBIIETO 3HAUYCHUS HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HAMMEHBIIETO 3HAUYCHUS HEITPEPHIBHOM
(GYHKIIMH Ha OTpE3Ke

15.

Haxoxxnenne HanbOoIbIIeEro 1
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKLUHU Ha OTpe3Ke

16.

17.

18.

Haxoxnenne HanOoIbIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON
(GyHKIIMHM Ha OTpe3Ke

Bropas nmpoussognas. Ilonsatue
BBIMYKJIOCTH (DYHKIIHH.
Bropas nmpoussognas. Ilonstue
BBINTYKJIOCTH (DYHKIIUU

19.

[Toctpoenue rpadukoB GpyHKIUN C
MTOMOUIBIO TTPOU3BOTHOM.




[Moctpoenue rpadpukoB QyHKIHI ¢

20 MIOMOILBIO TTPOU3BOJIHOM.

)1 [Moctpoenue rpadpukoB QyHKIHI ¢
IIOMOUIbIO IPOU3BOJHOM.

- [TocTpoenue rpadgukoB QyHKITHI C
MIOMOILBIO TIPOU3BOJIHOM.
[IpuMeHeHne npou3BOHOM IS

23. HAaXO0KJICHUS HAWJTY4YLIEro PelieHus B
MPUKJIAJHBIX 3a/1a4ax
[IpuMeHeHne Npon3BOHON s

24, HaxXOXXJICHUS HAMIYYIIIETO PEIICHUS B
IPUKIIAIHBIX 3a7auax
[IpumMeHeHne npou3BOHON 1715t

’5 OIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOTro (POPMYIIOH UITH
rpaduxkom
IIprMmeneHre nporu3BOIHOMN ISt

26 OIIpEEIIEHUs] CKOPOCTH U YCKOPEHUS
npolecca, 3alaHHOro GopmMysIon Win
rpaduxkom

27. Kommnosumus (bYHKLII/If/i

28. Kommnosunus Gyskmmit

29. Komnosunus ¢pyHkuumit

30 ['eomeTpryeckue o6pa3bl ypaBHEHUHN Ha

' KOOPIMHATHOM IJIOCKOCTH
31 I'eomerpuueckue oO6pa3bl ypaBHEHH Ha

KOOPJAWHATHOM IIOCKOCTH




KonTtponsHas pabdora: "MccnenoBanue

32. (GYHKIHHA ¢ TOMOIIIBIO TPOU3BOAHON"
33, [TepBOOOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX
[TepBooOpazHbIe 37I€MEHTAPHBIX
34. dbynakuuid. [TpaBuna HaxoXaCHUS
epBOOOPa3HBIX
[TepBooOpa3HbIe 3JIEMEHTAPHBIX
35. (byHKuI/n?I. IIpaBuia HaxOXIeHUSA
epBOOOpPa3HBIX
36. [IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX
37. [TpaBuia Hax 0k /I€HUS IEPBOOOPA3HBIX
38 Huterpai. I'eoMmeTpuyeckuii CMbICI
' UHTErpajia
39 [Imomane KpUBOJIMHEWHON TPANIELIUHU.
. Onpe e IEHHBINA UHTETPAIL.
40, Briuucnenue onpenenéHHOro HHTErpaia
no popmyne Herotona-Jleli6Huma
a1 Brrunciienue onpeaenéHHOro HHTErpana
no popmyne Herotona-JlelioHuma
4. [IpumeHeHre nHTErpaa 1uisk HaX 0k ACHUS
TJI0IAJIEH TUIOCKUX (PUTYp
43 [IpuMeHeHnne unTerpana s HaXOKIEHUs
‘ 00BEMOB reOMETPUYECKHX Tel
[Ipumenenre nHTErpasa sk HAX XK ICHHS
- 00BEMOB TEOMETPUUYECKHX TEIT
45 [Ipumeps! pemenuii AuddepeHnnaIbHbIX

ypaBHEHUU




[Tpumeps! pemennii muddepeHraITbHbIX

46. 5
YPaBHEHUU
MaremaTrnueckoe MOAEITMPOBAHUE

47. PCATBLHBIX MPOLIECCOB C IMOMOIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

48, Kontpoinbnas padota: "[lepBoobpasznas u
uHrerpan"”

49, Tpuronomerpudeckue GyHKLINU, UX
CBOMCTBA U rpaduKu

50, Tpuronomerpudeckne GyHKINHU, HX
CBOWCTBA U TpapuKu

1 Tpuronomerpudeckue GyHKLINU, UX
CBOWCTBA U rpaduKu

. Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U rpaduKu

53, Tpuronomerpuueckue QyHKIMH, UX
CBOICcTBa U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

54. YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

55. YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

56. YPaBHEHUH C IOMOIIBIO

TpHFOHOMCTpH‘-ICCKOﬁ OKPY’KHOCTH




OT60p KOpHEN TPUTOHOMETPUUECKHUX

57. ypaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
cg Pewienne TpuroHOMeTpUYECKUX
' HEPABEHCTB
59 Pemienue TpuroHoMeTpUYECKUX
' HEPaBEHCTB
60 Penienue TpUroHoMeTprUECKUX
' HEPABEHCTB
61 Pemenne TpuroHOMeTpU4YECKNUX
' HEPABEHCTB
KoHntponbHas padora: "I'paduku
62. TPUTOHOMETPUUYECKUX (YHKLUH.
Tpuronomerpuyeckue HepaBeHcTBA"
63. IlokazarenbHbIE ypaBHEHHUS
64 OCHOBHBIEC METO/IBI PEIICHUS
' TIOKa3aTesbHbIX yPaBHEHUH
65 OCHOBHBIE METO/IbI pEIICHUS
' NoKa3aTeIbHbIX YpaBHEHUN
66 OCHOBHBIEC METO/IBI PEIICHUS
' NoKa3aTeIbHbIX YpaBHEHUN
7 OCHOBHBIEC METO/IbI PEIICHUS
' TIOKa3aTebHBIX yPABHEHUH
68 OCHOBHBIE METO/IbI pEILICHUS
‘ NoKa3aTeIbHbIX YpaBHEHUN
69 OCHOBHBIEC METO/IBI PEIICHUS

MMOKa3aTCIbHBIX ypaBHeHI/Iﬁ




OCHOBHBIC MCTOJbI pCHICHUSA

70 TIOKAa3aTEeNbHBIX yPaBHEHUI
- OCHOBHBIE METO/IbI PEILCHUS
' TIOKa3aTeNbHBIX HEPABEHCTB
- OCHOBHBIE METO/IbI PELICHUS
TI0Ka3aTeNIbHBIX HEPABEHCTB
73 OCHOBHBIE METO/IbI PEILCHUS
' TI0Ka3aTeNIbHBIX HEPABEHCTB
- OCHOBHBIE METO/IbI PEILCHUS
IOKa3aTeIbHBIX HEPABEHCTB
75 KonTponbHas pabora «[lokasareibHble
YPaBHEHHUS 1 HEPABEHCTBAY
26 OCHOBHBIE METO/IbI PEILCHUS
' norapu()MUUECKUX YPaBHEHUM
27 OCHOBHBIE METO/IBI PEILCHUS
norapu(MUUECKUX YpaBHEHUN
28, OCHOBHBIE METO/IBI PEIEHUS
norapu(GMHYECKUX ypaBHEHUMH
79 OCHOBHBIE METO/IBI PEIIEHUS
' norapu()MUUECKUX YPaBHEHHUI
20 OCHOBHBIE METO/IBI PEILECHUS
. norapu(GMHUUECKUX ypaBHEHUI
81 OCHOBHBIE METO/IBI PEICHUS
’ norapu(MHUECKUX ypaBHEHUI
- OCHOBHBIE METO/IBI PEIIEHUS
' norapu()MUUECKUX YPaBHEHHI
83 OCHOBHBIE METO/IBI PEILCHUS

Jorapu(pMUUECKUX ypaBHEHHM




OCHOBHBIC MCTOJbI pCHICHUSA

84 norapu()MUUECKUX YPaBHEHHIA
- OCHOBHBIE METO/IbI PEILECHHUS]

' norapu(MHUYECKUX HEPABEHCTB
86 OCHOBHBIE METO/IbI PELICHUS

' norapu()MHUIECKHX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILECHHUS]

' norapu()MUIECKHX HEPABEHCTB
88 OCHOBHBIE METO/IbI PEILECHHUS

' norapu(MHUYECKUX HEPABEHCTB
29 OCHOBHBIE METO/IbI PELICHUS

' MPPALUOHAJILHBIX HEPABEHCTB
% OCHOBHbIE METO/IbI PEILECHHUS

' MPPalMOHATBHBIX HEPABEHCTB
o1 OCHOBHBIE METO/IbI PEILECHHUS

' MpPPalMOHATBHBIX HEPABEHCTB
9 OCHOBHBIE METO/IBI PEIIEHHUSI

' MPPALMOHAILHBIX HEPABEHCTB
03 I'paduueckue METOIbI PEIICHUS

' MPPALHOHATBHBIX ypaBHEHHUH
o I'paduuecKkrie METOIb! PEIeHHUs

' MPPALHOHATBHBIX ypaBHEHHUH
- I'paduueckyie METOIb! pEIeHHUs]

’ TOKa3aTeNIbHBIX YPaBHEHUI
9 I'paduyeckre METOIbI pEIeHHUs

' TIOKa3aTebHBIX HEPABEHCTB
97 I'paduueckyie METOIb! pEIeHHUs]

Jorapu(pMUUECKUX ypaBHEHHM




98.

I'paduueckue MeToBI pemieHus
JOrapu(PMHUUECKUX HEPABEHCTB

99.

100.

101.

I'paduueckue MeTo Bl pemeHus
norapu(pMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLICHHS
MOKa3aTeNIbHbBIX U JIOrapu(OMUUECKUX
ypaBHEHUH

I'paduueckue MeTobl perIeHus
NOKa3aTeIbHbIX U JIOTapu(PMUUECKUX
YpaBHEHUN

102.

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

103.

104.

105.

I'paduueckue metozs! pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

KonrtpomnbHas padora:
"HppanuoHainbHble, TOKa3aTeIbHbIE U
norapudmuueckue HepaBeHcTBa"
KommnnekcHsble uncna. Anrebpandeckas u

TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIUIEKCHOTO YHCJIa

106.

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUYecKast (pOpMBI 3arnucu
KOMIIJIEKCHOT'O YHCIIa

107.

ApudmeTnueckue onepauu c
KOMIIJIEKCHBIMHU YU CJIaMU




Apudmerndeckue onepanum ¢

108 KOMIUIEKCHBIMU YHCIIAMU
109 N3006paskeHne KOMIUIEKCHBIX YHCEI Ha
" KOOPAMHATHOM IJIOCKOCTH
110 N3006paxeHne KOMIJIEKCHBIX YHCEN Ha
" KOOPIMHATHOI IIOCKOCTH
111 ®opmyna Myaspa. KopHu n-oii crenesu
" 13 KOMILIEKCHOTO YMClIa
11 ®opmyna Myaspa. KopHu n-oii crenenu
" M3 KOMIUIEKCHOTO YMCJIa
[TprMeHeHrne KOMIUIEKCHBIX YHCEI JUIs
113. penieHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a/1a4y
114 KonTtponpHas padora: "KomruiekcHbie
" upcma"
115.  HarypanbHbIE U LI€JIbIE YKCIIA
116. Harypainbnsle u niensie yucna
117 [IpumeHneHne NpuU3HaKoOB AETUMOCTH
" IEeNBIX YKCcel
118 [TpuMeHeHne NPU3HAKOB AETUMOCTH
" IEeNBIX YHCel
119 [TpuMeHeHne NpU3HAKOB IETMMOCTH
' uensix yrcen: HOJl u HOK
20 [TpuMeHeHre TpU3HAKOB IETUMOCTH
120. nensix uucenr: HOJl u HOK
171 [IpumeHeHne MpU3HAKOB AETUMOCTU

HCJIBIX YUCECII: OCTATKU IO MOIAYIIHO




122.

[IpumeHenue Npu3HaKoB AEIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIO

123.

124.

125.

[IpuMeHeHne npu3HaKOB ACIUMOCTH
LEJIBIX YKCell: anroput™ EBkinaa s
peuIeHus 3a/1a4 B UEJIbIX YUCIIax
Kontponbhas padota: "Teopust menbix
yucen"

Cucrema ¥ COBOKYITHOCTh YPaBHEHHUIA.
PaBHOCUIIbHBIE CHCTEMBI I CUCTEMBI-
CJIEJICTBUS

126.

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHS

127.

128.

129.

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEN UpPpalMOHaIbHbBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH IMOKa3aTEIbHbIX
yYpaBHEHUU

130.

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH IMOKa3aTEIbHbIX
yYpaBHEHUN

131.

OcHOBHEBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH JorapuMUIecKux
ypaBHEHUU




132.

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

133.

[IpuMeHeHne cUCTEM K PEILECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 u3
pa3nuyHbIX 00acTeil HAyKH U peabHOM
JKU3HU, MTHTEPIIPETaLus I0Jy4YEeHHBIX
pE3yJIbTaTOB

134.

[IpuMeHeHne CUCTEM K PEIIEHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
pa3Iu4HbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETaLUs OJy4YEHHBIX
pE3yJIbTaTOB

135.

[IprMeHeHrne HEpABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 3a]1a4 U3
Pa3IUYHbBIX 00JaCTe HayKu U peallbHON
JKU3HU, UHTEPIIPETALUs IIOJIyYEHHBIX
pe3ynbTaToOB

136.

Kontponbnas padota: "Cucremsl
palMoOHATBEHBIX, UPPAIIMOHATBHBIX
MIOKa3aTeIbHBIX U JIOTapU(MUIECKUX
ypaBHeHHH"

137.

138.

139.

PanyonaneHbIE ypaBHEHHUS C
rapameTpamu

PannonanbHbIE HEpaBEHCTBA C
napameTpamu

PanronaneHbIE CUCTEMBI ¢ TapaMETPAMH




HppanuonaibHble ypaBHEHUS,

140 HEPABEHCTBA ¢ IIapaMeTpaMHu
141 HppanuonaiibHbIe CUCTEMBI C
" mapameTpamu
142 IToxazarenbHble ypaBHEHUS, HEPABEHCTBA
" ¢ mapamerpamu
143. IToka3arenbHble CHCTEMBI C TAPAMETPAMHU
144 Jlorapugmuueckue ypaBHeHUs,
' HEpaBEHCTBA C MapaMeTPaMH
145 Jlorapugpmuueckue CuCTeMBI ¢
" mapamerpamu
146 TpuronomeTpruyeckue ypaBHEHHUS C
" mapaMerpamu
147 TpuronomeTpruyecKrue HEPaBEHCTBA C
' mapameTpaMu
148 TpuroHoMeTpuyECKNEe CUCTEMBI C
" mapameTpamu
ITocTpoenune u uccienoBaHue
149 MaTeMaTUYECKUX MOJENIEeN peaTbHbIX
' CUTyalMi C IOMOUIBIO YPABHEHUH C
napaMeTpamu
ITocTpoenune u uccienoBaHue
150 MaTeMaTHYeCKUX MOJIeNIel peabHbIX
" cUTyanuii ¢ HOMOIIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamMu
151 [TocTpoenue u uccienoBanue

MaTEMAaTHYCCKUX MO}IGHeﬁ PCAIBHBIX




CUTyalUi C IOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpamu

KontponbHas pabdora: "3anaun ¢

152. .
napameTpamu
153 [ToBTOpEeHmE, 0600IICHNE,
>3. cucTtemaTu3anus 3Hanuil: "YpaBHenus"
154 [ToBTOpeHnue, 06001ICHNE,
’ cucTtemaTu3anus 3Hanuil: "YpaBHenus"
[ToBTOpenue, 06001ICHNE,
155. cucTeMaTu3aIus 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHUN"
1 [ToBTOpEHME, 0000IICHUE,
>b. cucrtemaTusanus 3Hanuii: "HepaBencrna"
157 [ToBTOpenue, 060061ICHNE,
’ cucrtemaTusanus 3Hanuii: "HepaBencrna"
153 [ToBTOpenue, o6odIIEHKE,
' cucreMaruzaius 3Hanui: "HepaBencrpa"
[ToBTOpenue, 06001IEHNE,
159. cucremarusanus 3HaHuii: "IIponsBogHas
u e€ npumeHeHue"
[ToBTOpenue, 06001IIEHNE,
160. cucremarusanus 3Hanuil: "IIponsBogHas
U €€ npumMeHeHue"
[ToBTOpenwue, 0600IEHNE,
161. cucremaTtusanus 3Hanuil: "[IponsBoaHas

U €€ npumMeHeHue"




[ToBTOpenue, 06001ICHNE,
162. cucremaTusanus 3Hanuii: "Murerpan u
ero npumeHenue"

[ToBTOpenue, 06001ICHNE,

163. cucTeMaTH3anus 3HaHuii: "OyHKun" !

164, [ToBTOpEeHmE, 0600IICHUE, 1
cucremaTusanus 3Hanuit: "Oynkuun"

L65. [ToBTOpEHHE, 0000IICHUE, 1
cucreMarusanus 3HaHuil: "OyHkuun"

166. = Wroromas KoHTpoJibHas paboTa 1 1

167. HroroBast KoHTpoIbHAs paboTa |

168, [ToBTOpenue, 060061ICHNE, |
CUCTEMAaTH3AIHsI 3HAHHHA

169, [ToBTOpEHME, 0000IICHUE, |
CUCTEMAaTH3AIHsI 3HAHHHA

170. [ToBTOpenue, 06001IEHNE, |
CcHUCTEeMaTH3aIus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I1O 170 10

I[TPOT'PAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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