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IMNOACHUTEJIBHASA 3AIINCKA

YuaeOusblii Kypc «Anrebpa W Havaja MaTEMaTHUYECKOTO aHAIM3a» SIBISAETCA
OJIHAM W3 HauboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oodiero oOpa3oBaHws,
MOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIHEeUMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YyYEHHUs BCEX €CTECTBEHHO-HAyUYHBIX KypCOB, a C JpYroi CTOPOHBI, (POPMUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBILIUICHHE O0y4YaloMIMXCAd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTU U JAPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca oOydaromiuecs OBJIJIEBAIOT
YHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHOH HaykH, KoTopas (OpMyIUpyeT CBOU
JTOCTHKEHHUS B MaTeMaThuueckoit popme.

VYyeOHblli Kypc anreOpsl M Havajl MaTeMaTUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKH, XUMUH, OHOJIOTHH,
NOHUMAaHUsl OCHOBHBIX TEHJICHIIUI Pa3BUTHUS SKOHOMUKH U OOLIECTBEHHOMN XKHU3HHU,
NO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIONb30BaTh MX AJI AajibHeWIIero oOpa3oBaHUs U B
MOBCEAHEBHOM XU3HU. B TO ke Bpems OBJaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIHUSAMH aireOpbl M MaTEeMaTHUeCKOro aHaliu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JI0Ka3bIBAThH
YTBEPKACHUS C MOMOILBIO MHAYKIMHM U paccykJaTh JEAyKTUBHO, HUCIOJIb30BaTh
00001lleHHEe ¥ KOHKPETH3alMI0, a0CTparupoBaHUE U aHAJOTUIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILICHHE.

B xone u3yuyenus yueOHOro kypca «Anrebpa M Havaja MaTEeMaTHUYECKOIO
aHanm3a» OO0y4Yarolluecs IMOJIy4aloT HOBBIM ONBIT PEIICHUs MPHUKIAIHBIX 3a/1ad,
CaMOCTOSITEIILHOTO TIOCTPOEHUSI MaTEMAaTUUYECKUX MOJIENIEH pealbHbIX CUTYyaluH,
UHTEPNpPETAllMd  TOJYYCHHBIX  pEHIeHWH, 3HAKOMSTCA C  [pUMEepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE M HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMAaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbIil Kypc 00aJaeT 3HAUMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAIIOM,
KOTOpPBI peanu3yercss Kak uepe3 ydeOHbI MmaTepual, CHOCOOCTBYIOUIUMN
(OpMHpPOBaHHIO HAYYHOIO MHUPOBO33PEHMs, TaK M depe3 crneuuduky ydeOHOit
JESTeNIbHOCTH, TpeOyIolmell MPOJOIKUTENbHOM  KOHICHTPAllMd BHHUMAaHUA,
CaMOCTOSITEJIbHOCTH, ~AKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IOJYYEHHBIH
pe3ynbTar.

B ocHoBe Meromuku oOydeHuss anreOpe M HavajlaM MaTeMaTH4ecKoro
aHaJIM3a JISKUT ACSATEIbHOCTHBIN NPUHIIUIT 00YYEHUS.

B crpykType yueOGHOro Kypca «Anrebpa W Hadajga MaTeMaTHYECKOTO
aHaJIN3a» BBIIEICHBI CIEIYIOIUE COACPKATEINbHO-METOANYECKHE TuHUK: «Yucna
U BhIUKCIEHU», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEeMaTUYEeCKOro aHanu3a», «MHoxkecTBa U Joruka». Bce ocHOBHbIE



COJIEpP>KATeIbHO-METOIMYECKUE JIMHUU U3Y4alOTCSd Ha NPOTHKEHUU JBYX JIET
oOydeHHus: Ha ypOBHE CpeIHEro oomero oOpa3oBaHUsl, €CTCCTBCHHO JOTIOJHSISI
JIpyT ApyTa W MOCTENEHHO HACBIIIAsCh HOBBIMH TEMaMU W pasneiamu. J[aHHBIN
y4eOHBI KypC SBISETCSA WMHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSIET B cebe
CoJlep)KaHNe HECKOIbKAX MAaTEMaTUYECKUX TUCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MATEMATHUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecsi OBJaIeBarOT BcE Ooiee
IIMPOKHM MAaTEMAaTHUYECKHM aIlapaToM, Y HUX IMOCIIeI0BATENbHO (OPMUpPYETCS U
COBEPIIEHCTBYETCS YMEHHE CTPOWTh MATEMATHUYECKYI) MOJEiNbh peaJbHOU
CUTYaIlUH, IPUMEHATH 3HAHUS, TIOJyYCHHBIC TIPU U3YYCHUH Y4eOHOTO Kypca, JUIs
pEIICHUsT CaMOCTOSITENIFHO C(HOPMYITHPOBAHHONW MAaTeMaTUICCKOW 3aJaqd, a 3aTeM
UHTEPIIPETHPOBATH CBOW OTBET.

CopeprkaTebHO-METOANYECKas TUHUA «UWClia ¥ BBIYHCICHUS» 3aBEpIIacT
dbopMHpOBaHNE HABBHIKOB MCTIOIB30BAHMS JCHUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOIO 001ero oopazoBanusi. Ha ypoBHe cpennero oOriero
oOpazoBanusi ocoboe BHUMaHHE yaensercs  (HOPMHPOBAHUIO  HABBIKOB
parMOHABHBIX BBIYMCIICHHH, BKIIFOYAIOIINX B CEOS WCIOJIB30BAaHUE Pa3IMYHBIX
dbopM 3amucH YHCIIa, YMEHWE JIeNaTh NPUKUAKY, BBIMOIHATH MPUOIMKEHHBIC
BBIYHCIICHUS, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYCCKUMHU
KOHCTAHTAaMHU. 3HAKOMbIE OOYy4YaloImMUMCS MHOXECTBA HATYPAIbHBIX, IIEJBIX,
palioHaJbHBIX W JCHCTBUTENBHBIX  YHCEN  JIONOJNHSIOTCS  MHOXECTBOM
KOMILIEKCHBIX Yhcel. B  KaxkaoM W3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOWMCTBEHHbIE €My CIHenu(pUYecKUe 3aJadud M ONepaluu: JeJIeHHEe HaIelo,
OTIEpUPOBAHUE OCTAaTKAMH Ha MHOXECTBE IICJIBIX YHCEN, OCOOBbIE CBOWMCTBA
palMOHANIBHBIX U UPPAMOHATBHBIX YKCEN, apu(PMETHUECKUE OMepariy, a TakxKe
U3BJICUCHUE KOPHS HATypalbHOM CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociie[oBaTeTbHOMY PACIIMPEHHIO Kpyra HCIOJIB3YEMBIX YHCENT M
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS IS PEIICHUS PAa3TMYHBIX 3a]1a4
dbopMupyeTCsT TIPENCTaBICHUE O SAMHCTBE MAaTEMAaTHUKH KaK HAyKH W €€ POy B
MOCTPOCHUU MOJIENIE PEeasbHOrO0 MHpA, HIMPOKO HCIONB3YIOTCS 0000IIeHUE U
KOHKpETH3aIHs.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCS HA TPOTSHKEHUH BCETO
oOy4yeHHs Ha YpPOBHE CpEIHEro oOIero oOpa30BaHUS, IMOCKOJBKY B KaXOM
pasnene IIporpaMMbl TPEeITyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3amad. B
pesyibpTaTe OOydYaromiecss OBJIAQACBAIOT PA3IMYHBIMH METOJIAMHU  PEIICHUS
palMoOHANBHBIX, HWPPANMOHAILHBIX, TOKA3aTeIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPUUYECKNX YpPAaBHCHMI, HEPAaBCHCTB M CHUCTEM, a TaKXke 3ajaad,
collepKamux mapaMeTpsl. [lomydeHHbIE yMEHHS WIMPOKO HWCIOIB3YIOTCS TIPH
UCCleI0BaHUM (DYHKIMI ¢ TIOMOIIBIO MTPOU3BOJAHOM, TIPU PEIICHUH MPUKIIATHBIX



3a/1a4y M 3374 Ha HAXOXJCHUE HAMOOIBIINX U HAUMEHBIIUX 3HAYCHHUH (PYHKIUH.
JlanHast conepskaTelibHasi IMHUS BKIIIOYAeT B ce0sl Takke (OPMUPOBAHUE YMEHUMN
BBINIOJIHATG  pacuy€Tbl 1O  QopMynaMm, MNpeoOpa3oBaHMs  palMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXKe BBIPAXKEHUH,
COJEpKAIIMX CTENeHUu U Jorapudmbl. braromaps u3ydeHHIo anre0panyeckoro
MaTepuajla IPOUCXOJWUT  JAJbHEWIEe  pa3BUTUE  AJITOPUTMHUYECKOIO U
a0CTPAaKTHOTO MBIIIJICHUSI O0y4YaroImuxcs, (GOPMUPYIOTCS HABBIKU J1€TyKTUBHBIX
paccykJieHuid, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEJCTaBICHUSA
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. Ajre0Opa
npeanaraet d3(QQeKTUBHbIE WHCTPYMEHTHI JUIsI PEHICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 33J]a4, HAIJISJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKUMM HW TpaduKu» TECHO
NeperieTaeTca ¢ JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMBICIIE 33a€T NOCIE0BATEIbHOCTh U3YUEHHs MaTepuana. M3yduenue creneHHoi,
MOKa3aTeNIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (QYHKIUNA, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (PYHKIUHN JUIs pelieHus 3a7ad U3 JAPYTHX YYEOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C PEIICHHWEM YpaBHEHHUU M HepaBeHCTB. [lpum 3TOM OoJiblllIOE BHUMaHUE
yaensieTcs: GOpMHUPOBAHUIO YMEHHS BBIpaXKaTh (POpMyJaMH 3aBUCHUMOCTH MEXIY
pPa3NUYHBIMK BEJIIMYMHAMH, MCCIIEOBAaTh TMOJyUYEeHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol cojiepKaTeIbHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUU
Y HAaBBIKOB, ITO3BOJSIOIIMX BbIpAXKaTb 3aBUCUMOCTH MEXKIy BEIMYMHAMHU B
paznu4yHOi (opMme: aHATUTHYECKOM, Tpaduueckoil u cioBecHo. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHNI0 1 KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxarenbHasg nuHUs «Hadaia MareMaTM4yecKoro aHajau3a» MO3BOJISET
CYILLIECTBEHHO PAaCUIMPHUTh KPyI KaK MAaTeMaTHUYECKHX, TaK W MPUKIAJHBIX 3aJ]a4,
JOCTYMHBIX OOYyYalOIIMMCS, TaK KaK y HHUX MOSIBISAETCS BO3MOXKHOCTH CTPOUTH
rpaduky  CIOXHBIX (GYHKIUNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIUE
3HAYEHUS, BBIYUCIATH MUIOMAAU (GUryp u o0bEMBI Tel, HAXOAUTh CKOPOCTH M
YCKOpeHHus1 TmporeccoB. /[laHHas coaep:kaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TIOCTPOEHUSI MAaTeMaTHYEeCKUX MOJENeN pealbHbIX CHTyaluH,
NO3BOJISIET HAXOAWUTh HaWJydlllee pEHIeHHWE B MPUKIAJHBIX, B TOM YHCIIE
COLIMATbHO-?KOHOMUYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTUYECKOTO
aHaiM3a CrocoOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POpMaIbHO-JIOTMYECKOTO U
KPEaTUBHOI'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMAaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIOIINXCS PEe3yJbTaTaX, IOJYYEHHBIX B XOJC Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKasT TUHUS «MHOKECTBA M JIOTHKA» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTHKHU. TeopeTHKo-
MHO>KECTBEHHBIC MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTEeMAaTHKHU
U TpejiaraioT HaubOojiee YHHUBEPCAIBHBIN S3BIK, OOBECIMHSIOMINA BCE pa3iciibl
MaTeMaTUKH HW €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEeMaTUYECKHE
JTUCIUIUIMHBI W WX TIPWIOKEHUS B eAuHoe Ieioe. I[loaToMy BaxHO JaTh
BO3MOXXHOCTh OOyYalIIEeMyCss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMAaTHKHU W HMCIOJIb30BaTh €ro IS BBIPAKCHHS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTeMaTHKH KaK HayKH CcleayeT Ipu3HaTh
CBOMCTBEHHYIO €W CTpPOTOCTb OOOCHOBAaHWM W CJEJOBAHUE OMpPEACIEHHBIM
npaBWiaM  IMOCTPOEHUS  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00yYaroIIMXCs, MO3BOJIIET UM CTPOUTHh CBOU PACCY’KJEHHUS HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIIICHHUS.

B yueOHOM Kypce «Anrebpa M Havalla MaTE€MaTUYECKOTO aHajIu3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHUYECKOTO MOJEIHPOBAHUS, KOTOPHIE TPH3BAHbBI
criocoOCTBOBaTh (HOPMUPOBAHHMIO HABBIKOB IOCTPOEHHUS MOJEIEH peallbHbIX
CUTyaIluid, HWCCIEIOBAaHMS JTHUX MOJICJICH ¢ IIOMOIIBIO ammapara aiareOpbl u
MaTeMaTHYECKOr0 aHajdu3a, WHTEPHNpPETAIluy IOJIYYCHHBIX pPE3yJbTaToB. Takue
3aJIaHUs BIUICTCHBI B KK/IBIM M3 Pa3eiIOB MPOTPaMMBI, ITOCKOJILKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIIOJIB3YeTCs I PEIICHHS NPHUKIaAHBIX 3amad. [Ipu
pelleHHH  pealbHBIX  NPAKTHYSCKUX  3adad  oOydyarommuecss  pa3BHUBAIOT
HaOII0IaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOIieMy.
JlesTenbHOCTh 1O ()OPMHUPOBAHHMIO HABBIKOB PEIICHHWS TPUKIAJIHBIX 3a7a4
OpraHU3yeTCs B MPOIECCe U3YUCHUS BCEX TeM y4eOHOro Kypca «Anredpa u Hauasia
MaTeMaTHICCKOTO aHAIM3a.

Ha wusyuenune ydeObHOro kypca «Anrebpa W Hadaja MaTeMaTHYECKOIO
aHanu3a» otBoauTcs 272 4vaca: B 10 knacce — 136 gyacoB (4 vaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yucaa 1 BIYMCICHUA

PanvonanbHbie ynciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOLIECHTHI,
OeckOHEeUHble Iepuoanyeckue Apoou. llpumeHeHue apoOGell W MPOLEHTOB IS
pelLIeHUs MPUKJIIAIHBIX 3a7a4 U3 PAa3JIUYHbIX OTPACEH 3HAHUM U PEAJIbHOU KU3HMU.

HelictBuTenbHble 4ucia. PalnMOHalbHBIE W HUPPALMOHAIBHBIE YHUCIA.
Apudmernueckre  omepalMM € JICWCTBUTENbHBIMU  uyuciaaMud.  Mopayib
JEUCTBUTEIBHOIO YKCIIa U ero cBoMcTBa. [IpnOnMkE€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJICHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYUCICHHM.

Crenenb ¢ 1enbiM nokaszateneM. buHom Hbiorona. Hcnonb3oBaHue
NOAXO0AsIIIer GOPMBI 3aMUCH TEUCTBUTEIBHBIX YHCEI JIJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U MPECTaBICHUS JaHHBIX.

ApupmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp C palMOHAIBHBIM IIOKA3aTeNeM U €€ CBOWCTBA, CTENEHb C
JNENCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm wuymcna. CpoiictBa jorapudma. JlecsiTuuHbie U HATypallbHbIE
JorapuMsl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCMIIBHBIE ypaBHEHMS M ypaBHEHHs-CieAcTBUsA. HepaBeHCTBO,
pEelIeHNEe HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS HETBIX U IPOOHO-PANMOHATFHBIX YPaBHECHUHN H
HEPABEHCTB. MHOTrOYJICHbl OT OJHOW IEpPEMEHHOW. JleneHne MHOro4jgceHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  UEIBIMU
koa¢ppunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPKAIINX CTENEHN U KOPHHU.

HppanuoHnanbHbie YpaBHEHHS. OcHoBHbIE METO/bI peueHus
UppalMOHAIbHBIX YPAaBHEHUI.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOJbI PEIICHUS TOKa3aTEIbHBIX

YPaBHEHH.

[IpeoOpazoBaHue BRIPAKEHUI, COJIEPHKALUTUX JIOTAPU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcHoBHbIE METO/IbI peleHus
Jorapu(pMUYECKUX YPaBHEHHM.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellIeHre TPUrOHOMETPUYECKUX YPAaBHEHUM.



Pemienue cucteM JIMHEWHBIX ypaBHEHHMU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHEeHMI. Ornpenenurens MaTpullbl 2X2, €ro TreOMETPUYECKHl CMBICT U
CBOICTBA, BHIYMCIICHHE €r0 3HAY€HUs, MPUMEHEHHE ONPECIUTEN AJIs PEIIeHUs
CUCTEMBl JIMHEWHBIX ypaBHEHWMM. PelleHne nNpuKIagHbIX 3a1ad ¢ I[OMOLIBIO
CUCTEMBl JIMHEHHBIX ypaBHEHHMW. lccrnepoBanme MOCTPOEHHOM MOZENM C
MOMOILBIO MATPULL U ONPEIETUTEIIEH.

[locTpoeHne MaTeMaTHYECKUX MOJENEN peanbHON CUTyallUH C MOMOUIBIO
YPaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHMH U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/Jad M3 Pa3IU4HbIX 00JIacTeld HAyKu WU pPealbHON
KU3HH.

DOyHKUMH U TPaPuku

OyHKIMS, CcrnocoObl 3amaHus ¢GyHKHUH. B3anmHO 00paTHBIE (YHKIUU.
Komnosunust Qynknuii. I'paduk  yHkmm. DineMmeHTapHble MNpeoOpa3oBaHUs
rpa@uKoB (yHKIHIA.

OO6nacth ompeneneHuss 1 MHOXKECTBO 3HaueHud ¢yukmmu. Hymn yskmm.
[TpomesxyTku 3HaKomocTosTHCTBA. UETHBIC 1 Heu€THBIe GyHKUUU. [leproauyeckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U MUHUMYMBI
¢dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHusl GYHKIIMU HA TPOMEKYTKE.

Jluneiinas, kBaApaTudHas W JpOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCIIEJIOBAHHUE U TIOCTPOCHHUE UX I'paUKOB.

CrenenHas (GyHKIMS ¢ HATypajlbHBIM U II€JIBIM Moka3ateneM. EE cBoiicTBa u
rpaduk. CBoiicTBa M rpaduk KOpHS N-OM cCTeNeHH Kak (YyHKUUA OOpaTHOU
CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u jorapupmudeckas GyHKIUHU, UX CBOWCTBA W Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKINMA IS pelIeHUsT ypaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUYECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B peajbHBIX IMpoIleccax M SBICHUSX.
['paduku peanbHbIX 3aBUCHUMOCTEH.

Havyajsa MmaTeMaTH4€eCKOro aHaJIn3a

[TocnenoBaTenbHOCTH, CMOCOOBI 3aJaHusl IMOcCienoBaTeabHOCTe. Meroa
MaTeMaTUYeCKON UHIYKIUH. MOHOTOHHBIE U OrpaHUYECHHbIE
1ocCJIeI0BaTENbHOCTU. MCTOpUS BO3HMKHOBEHHS MAaT€MAaTHUYECKOrO aHaju3a Kak
aHaM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaromiast
reoMerpudeckas nporpeccus. Cymma G€CKOHEYHO yOBIBAIOIIEH T€OMETPUUYECKON
IpOrpeccruy. JIMHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncio e. @opmyJia CI0KHBIX
NpoLEeHTOB. Mcronb3oBaHWE MPOTrpeccuu Uil PELIEHUs pealbHbIX —3a/1a4
IPUKJIAJHOIO Xapakrepa.



HemnpepbsiBHBIE (YHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB QyHkumii. CBolicTBa (PYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB JJIs PEUICHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelueHus 3a/1ay.

[lepBas u BTOpas npousBoansie GyHKIUU. Onpenenenne, reOMETpUIECKUn U
bu3HYeCcKuil CMBICT TPOU3BOTHON. YpaBHEHUE KacaTeIbHOU K TpaduKy QyHKIUH.

[IpousBoanble  anemeHTapHbIX  (QyHKuud.  IIpousBoaHass ~ CyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULIUK (PyHKIIHIA.

MHo:xecTBa U JIOTHKA

MHOkeCTBO, Onepaluyd HaJ MHOXXECTBAaMH W WX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO —ammapara  JUJis
OMMCAHUS PEAJIbHBIX IPOLECCOB W SIBICHWM, MpPU PEIICHUU 3aJady U3 APYTUX
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUS.

11 KVIACC

Yucaa 1 BIYMCICHUSA

Harypanbubie u nensie uncia. [I[pumeHeHrne MpU3HAKOB JETUMOCTU IEIbIX
yycel, HamOonbIuid oOmui aenutens (mamee — HOJl) u HamMenswlee oOiiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa st pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

KommnekcHble yucna. Anredpanueckas W TpUTOHOMETpUuYeckas (opMbl
3aMUCU KOMIUIEKCHOTO 4Hcia. ApudMETHUECKHE OIepaluu C KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IJIsl PeIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema W COBOKYNHOCTh YpaBHEHUW U HEPaBEHCTB. PaBHOCUIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHW C  TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuueCKux HEPaBEHCTB.

OCHOBHBICE METOJIbI  PEIICHUS] TOKa3aTeNbHBIX U  JOrapuPpMUIECKuX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS CHUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UppaIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTAPU(PMHUUYECKUX YPABHEHUM.

YpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMHu.



[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3aJady M 3aJad M3 pa3iIuyHbIX O0JIacTell HAayKu U peanbHOMN
KW3HU, UHTEPIPETALNA TIOJYYEHHBIX PE3YJIbTATOB.

DOyHKUUHN U TPaPUKHU

I'paduk xommosunuu Qynkumidi. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U IPaPUKH.

['paduueckre mMeTonbl pellleHUs YpaBHEHH M HepaBeHCTB. [ 'paduueckue
METO/bl PEIICHHUS 3a]1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT MPH PEIICHWU 3aad U3 APYTUX Yy4eOHBIX
IIPEIMETOB U PEANIBHOU KU3HH.

Havana MaTeMaTH4eCKOro aHajamn3a

[IpumeHeHne MpoU3BOAHON K MCCIENOBaHHUIO (DYHKIMI HA MOHOTOHHOCTH H
3KCTpeMyMbl.  HaxokaeHue  HamOonblIero M HAMMEHbBLIEro  3HAuY€HUM
HEeNpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM I HAXO0XKACHUS HAWIY4dllero pElIEHUs B
NPUKIAIHBIX 33/a4ax, Uil ONPENENICHHS CKOPOCTM W YCKOpPEHHMs IIpoIlecca,
3a1aHHOTO (hOPMYJION UITU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUs 1epBOOOpa3HBIX.

WNurerpai. I'eomerpruueckuit CMBICII MHTErpaia. Brruucnenune
onpenenéHHoro uHTerpana no gopmyne Hetorona-JleitOuuiia.

[IpumeHeHrne HMHTErpaja A HAXOXKICHUS IUIOIA[el MIOoCKuX ¢Guryp u
00BEMOB T€OMETPUUECKUX TEII.

[Tpumepsl pemennit auddepeHuanbHbIX ypaBHEHU. MaTtemaTuieckoe
MOJICIMPOBAHUE pPEAJbHBIX MPOLIECCOB C TOMOLIBI0  Au(depeHIuaTbHBIX
YPaBHEHH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMKA 00YUaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4J€HAa  POCCHUHCKOro  OOINecCTBa,  MNPEACTaBIECHHUE O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3TUYHBIX CTPYKTYp, SBJICHUH,
NpoleAyp TPakKIaHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAaMHM B COOTBETCTBHM C HX
GyHKUUSAMHY ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKONW MIACHTUYHOCTH, YBOKECHUS K
MPOILJIOMY M HACTOSIIEMY POCCHICKOW MAaTeMaTHUKH, [IEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MAaTeMaTUYECKON HIKOJIbI,
UCIIOJIb30BAaHUE JTUX [OCTIDKEHMM B JAPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO IMOBEJIECHHS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTI)KEHUNW HAyKM U JEATEJIbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMUBOTO OYIYIIETO;

4) 3¢cTETHYECKOI0 BOCIIUTAHUA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ay, PEIICHUH, pacCyXACHUN, BOCIIPUUMYINBOCTD
K MaTeMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTeMaTUYeCKWe 3HAHUS B
MHTEpecax 3/I0pOBOro v 0€30MacHOr0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0POBBIO (37I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITHU U
OTZIbIXa, PeryjsipHas (pu3NUecKas aKTUBHOCTH), (DU3UUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM JESATEIBLHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HaHHE LIEHHOCTH TPYAOIIOOUS, HHTEpPEC K
paziuuHbiM  chepaM  NMPOGECCHOHAIIBHOM — JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NIPWIOKEHHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC JKM3HECHHBIC IJIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caM0oOOpa30BaHUI0 Ha TPOTSHKEHUW BCEW JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUHU MPAKTUUECKUX 3aJ1ad MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOpPMHPOBAHHOCTh  JKOJIOTHYECKOW KYJBTYPhl, TIOHUMAaHWE BIUSHHUS
COIMAJIBHO-2KOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHHWE MPUPOIHON M COLMAIbHOM
CpeJibl, 0CO3HaHHUE II100aIbHOTO XapaKTepa dKOJIOTHIECKUX MPOoOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MaTEeMaTHUYECKHUX 3HAHWN IS pelieHus 3a7ad B 00JacTu
OKpY’Karolel cpelibl, IJAHUPOBAHHE IIOCTYNKOB M OLEHKA HMX BO3MOXKHBIX
MOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIEITO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKW W  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTUYeCKOW HayKHh Kak c]epbl 4eToBEUECKOW IesATeNbHOCTHU, JTarloB €€
pa3BUTUS W 3HAYMMOCTH [IJI1 Pa3BUTHS IUBUJIM3AIUM, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYIICCTBISATh IPOCKTHYID U HUCCIEIOBATEIbCKYIO JESITEIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS

ba3oBrble 1oruyeckue qeicTBUs:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTHYECKUX
OOBEKTOB, TOHATHI, OTHOLWIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHs] TIOHATUN, YCTaHABIMBATh CYLUIECTBEHHBIN MPU3HAK KiIacCU(UKaIIH,
OCHOBAHUS 7151 0000IICHHS U CPaBHEHMSI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIpUHUMATh,  (OpPMYyJIHMpPOBaTb U  NpeoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTENbHBIE U OTPUIATENIbHBIC, EAMHUYHbIE, YaCTHBIE U O0II1E, YCIOBHBIE;

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS
B (hakTax, MAHHBIX, HAONIONEHUSAX M YTBEP)KICHUAX, MpeAsiaraTb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JIeNaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUEHU 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUIMI
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPANBATh apryMEHTALMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpATh crmocod pemieHuss y4eOHOM 3ajauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HaumboJiee MOAXOASIUA € y4ETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).



ba3oBrblie ucciaenoBarejbCcKHe AeicTBHUA:

UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpoOIIEMYy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO NIO3ULIMIO, MHEHHE;

IIPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHKE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBIICHUS, TIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITETLHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJABI IO pPeE3yJibTaTaM
OPOBEAEHHOTO  HAONIOACHHUS, HCCIENOBaHUS, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBAaTh BO3MOXKHOE pa3BUTHE MpOLECcCa, a TAKKE BbIIBUIAThH
MPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pabora c unpopmanmeii:

BBISIBIISATH JAeUIIMTHI MHPOPMALIUU, JAHHBIX, HEOOXOJUMBIX IS OTBETa Ha
BOIIPOC U JIJI PELICHUS 3aa4H;

BbIOMpATh MH(DOPMALMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh WH(OPMAIMIO pa3JIMYHBIX BUAOB U
dbopm npeacTaBIeHUS,

CTPYKTYpUpPOBaTh MH(GOpPMALMIO, MPEICTaBIATh €€ B pazIuYHbIX (popmax,
WUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaAEKHOCTD uHpopmanuu o CaMOCTOSITEJIbHO
c(OPMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKATHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe elCTBUS

OoOmmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMi  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHUs 3aJlaud,
KOMMEHTHUPOBATD MOJYyUYCHHBIN pe3yJIbTar;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYkKIaEeMON TEMBI,
npoOJIeMBI, peIIaeMoOM 3aJavd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha ITIOHUCK
pEelIeHUsl, COIMOCTABIATh CBOM CYXKACHUS C CYXICHUAMH APYTUX YYaCTHUKOB
Jajaora, oOHapyXKUBaTh PAa3UYUe U CXOJICTBO TO3WIIUMA, B KOPPEKTHOUW (opme
bopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTaBIATh PE3yIbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBaAHMUS,
MPOEKTa, CaMOCTOSATEILHO BBHIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajad
MIPE3CHTAIMU U OCOOCHHOCTEH ay TUTOPHHU.

PeryisiTuBHBIC YHUBEpCAJIbHbIC YU4eOHBIC 1eiiCTBUA



Camoopranusanus:

COCTaBJIATH IJIaH, ITOPUTM pELICHUs 33J1auM, BEIOUpaTh CIIOCOO PEIIEHUs C
y4E€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apIryMEHTHUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJIEKT:

BJa/JeTh  HABbIKAMU  IO3HABATEJIbHOM  pediekcud Kak  OCO3HAaHHUA
COBEPIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTAaTOB, BIAJCTh
croco0amMu CaMOINpPOBEPKU, CAMOKOHTPOJISI Mpollecca U pe3ysibTara pelieHUs
MaTeMaTHUYECKOM 3aJ1auu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHU PEUICHUH 3a]a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IaHHBIX,
HalIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LN U YCIOBUSAM, OOBACHATH MIPUYUHBI
JOCTH)KEHUS WIIM HEIOCTHIKEHUS! PE3YJIbTATOB JIE€ATEIbHOCTH, HAXOJUTh OIIHOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIWBHUAYaIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ad, NPUHUMATh LEJlIb COBMECTHOMU
NEeATENbHOCTH, IJIAHUPOBATh OPTaHM3ALMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIBl paboT, JOroBapuBaThCA, OOCYXAAaTh Mpolecc MU pe3yiabTaT paldoThl,
000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IpyHmHoBbIX ¢opmax padoThl (0OCyxkAeHUs, OOMEH MHEHUH,
«MO3rOBbI€ IITYpMbD» W UWHBIE), BBIIOJHATH CBOIO 4YacTb padOThl H
KOOPJIMHUPOBAaTh CBOM JACHCTBUS C JPYTMMHU YJE€HAMU KOMAaHIbI, OLICHUBATh
KayecTBO CBOEro BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBHUS.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce oOydyarOmIMIICS TMOJYYUT CIEIYIOIIHE
MPEIMETHBIE PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hadajia MaTEMaTHYECKOTO aHATN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUSMH: pPAIlMOHATBHOE YHUCIIO0, OCCKOHEYHAas
nepuoAndecKasl JpoOb, TMPOILEHThI, HUPPaAlMOHATBLHOE YHUCJIO, MHOXECTBA
palMOHATILHBIX U IEUCTBUTEIBbHBIX YUCEN, MOJIYJIb ACHCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JpoOM ¥ TPOLEHTHI JUIsl PEIICHUs] TPUKIAJAHBIX 3a/1ad U3
pA3JIUYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSITh NPUOTNKEHHBIC BEIYUCICHUS, PABWIIA OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3YJIbTaTa BbIYNCICHNN;



CBOOOJIHO ONEpUPOBaTh IOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOALIYI0 (POPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JUIsl PELLICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpPHPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalIbHON
CTEIICHH,;

CBOOO/IHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PallMOHAIBHBIM [10Ka3aTeJIeM;

CBOOO/IHO ONEpUpPOBaTh MOHATHSAMH: JIOTAapU(PM UHCHA, JECITHUYHBIE U
HaTypaJbHbIE JIOTapU(PMBIL;

CBOOOJHO OMNEPHUPOBATh MOHATHIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
YHUCJIOBOTO apryMEHTa;

OIIEpUPOBaTh MOHATHAMM: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPaBEHCTBA:

CBOOOJHO OIEpUPOBATh MOHATHUSIMHU: TOXIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWIbHBIE YPABHEHUS U YPABHEHUI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHBIE METOJbl PEIICHUs pPALMOHAIBHBIX U JpOOHO-
palMOHAIBHBIX YpPaBHEHWH, IPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOUWIEH C LENbIMH KO3(pPUIUEHTAMH, KOPHH MHOTOWIEHA, NPUMEHSTh
JIEJICHHE MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISL PELICHUS 3a/1a4;

CBOOOJHO ONEpHUpPOBATh MOHATHSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHMWIA,
MaTpulla, ONPENEIUTENh MaTpulbl 2 X 2 M €ro I'EOMETPUYECKUN CMBICI,
WCII0JIB30BaTh CBOMCTBA ONpeAeNuTeNs 2 X 2 JuIs BBIYUCIICHHUS €r0 3HAa4yeHus,
IIPUMEHATh ONPENCIUTENIN Ui PEUICHUS CHUCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMBI JIMHENHBIX YPABHEHUH,
MCCIIEIOBATh IMOCTPOEHHBIE MOJEIH C IOMOLIBIO MaTpPULl U ONPEIEIUTEINEH,
WHTEPIIPETUPOBATD MMOJTYyYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMH JUIsi TpeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATH NMPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHHI, COAEPIKALIUX CTEIIEHH C
palMOHAJIBHBIM [TOKA3aTEIIEM;

UCIIO0JIb30BaTh CBOMCTBa JorapupmMoB JUTSt npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUH;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MMOKa3aTelIbHbIE U
Jorapu(pMUYECKUE YPaBHEHUS, HAXOIUTh UX PEIICHHS C TOMOUIBIO PABHOCUIIBHBIX
IIEPEXO0I0B WM OCYIIECTBIIAA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (HOpMYJIbI i TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKECHUI;

CBOOOJIHO OMNEpHUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHSATh  HeoOxomumble  (GOPMYJIBI  UIi  PEHMIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHCHU;

MOJICNTUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE aireOphbl, COCTABIIATH
BBIDAKEHHUSI, YpPAaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MIOCTPOCHHBIE MOJIETTH C UCIIOJIb30BAHUEM ammapara aireOpsi.

@Oynkuuu ¥ rpapuku:

CBOOOJTHO OIEPUPOBATh MOHATHAMU: (DYHKITUS, CIOCOOBI 3aaHust (PyHKITUH,
B3aUMHO OOpaTHbIe (YHKIIMHU, KOMMO3WUIUS (QyHKIMH, Trpaduk QGyHKIUH,
BBITIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QYyHKIIHIM;

CBOOO/IHO OIEPHPOBATh MOHATHUSAMHU: O0JACTh OMPENEICHUS U MHOXKECTBO
3HauYeHUN (GYHKIWH, HYJIH (PYHKITUHU, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIEpUPOBATh TMOHATUSAMU: UETHBIE U HEUETHbIE (DYHKIHH,
nepuoandeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMU, MAKCUMYMBbI U
MUHAMYMBI (DYHKIIMH, HAWOOJbIIee W HaWMEHbIee 3HA4YeHHWEe (YHKIWHM Ha
MIPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATHIMH: CTENeHHAs (DYHKIUSA C HATYypaIbHBIM H
HEebIM TIOKa3aTenaeM, Ipa@uK CTeneHHOW (GYHKIUU C HATypalbHBIM U IIEJIBIM
nokasarenieM, rpapuk KOpHs N-Oi cTerneHu Kak (YHKIHMH OOpaTHOW CTENEeHH C
HaTYpaJIbHBIM ITOKa3aTeleM;

OTIEpUpPOBATh TOHATHAMU: JUHEHHAs, KBaApaTUYHAS W JIPOOHO-JIMHCHHAS
(GyHKINU, BEITIOIHATH 3JIEMEHTAPHOE UCCIIEIOBAHNE U MTOCTPOEHUE UX rpaduKoB;

CBOOOJTHO ONEPHUPOBATH MOHSATUSIMU: TOKa3aTelibHasi U JorapudMuyeckas
byHKIMHA, WX CBOMCTBA U rpadUKH, MCIOJIb30BaTh MX T'PAPUKU JJIS PEIICHUS
YPaBHEHU;

CBOOOHO OMEPHUPOBATH TOHATHIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpEJICIICHIE TPUTOHOMETPUYECKUX (PYHKITUI YHCIIOBOTO apTyMEHTA;

UCIOJIb30BaTh rpaduku GYyHKIMA 719 HMCCIENOBAHUS TPOLIECCOB H
3aBUCUMOCTEH TP PEIICHUH 33J1a4d M3 JPYTUX YUEOHBIX MPEIMETOB M PEalbHOM
YKU3HH, BRIpAXKaTh (POPMYIIaMH 3aBUCUMOCTH MEXIY BETMIMHAMMU;

Hauana maTeMaTH4ecKOro aHAJIu3a:

CBOOOJTHO OMEPUPOBATH TOHATHIMU: apuMeTHdecKass ¥ TeOMEeTpUYeCcKas
nporpeccusi, 6eCKOHEYHO yOBIBaIOIIAsi T€OMETPUUYECKAsl MPOTPECCHsl, IMHEUHBIN U
OKCMOHEHIIUAIBHBIA POCT, GOpMyJia CIOKHBIX MPOIICHTOB, UMETh TPECTABICHUE
0 KOHCTAHTE;

WCIIOJI30BaTh MPOTPECCUH JJIS PEUICHUS PealbHBIX 3a1ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: TTOCIIEIOBATEIHLHOCTD, CTIOCOOBI 3a/1aHUS
MOCJIEI0BATENBHOCTEN, MOHOTOHHBIE M OTIPAaHMYEHHBIE ITOCIEAOBATEIBLHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJCHUS MAaTEMaTUYECKOr0 aHAJIM3a Kak aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIE (QYHKIIUWA, TOYKH
paspsiBa rpaduka GyHKIUHA, ACUMIITOTHI Tpaduka QyHKIHH;

CBOOOJTHO OIEpPUPOBATHh MOHATHEM: (YHKIIMSA, HENpEpbIBHAs Ha OTPE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUM JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATh TMOHSITUSIMU: TIepBas M BTOpask MPOU3BOJIHbBIC
dbyHKIIMH, KacatenbHas K rpaduky QyHKINY;

BBIYUCIISATHh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIIO3ULIUU
NBYX (DYHKITUH, 3HATh TPOU3BOJIHBIC DIIEMEHTAPHBIX (DYHKITHI;

UCIIOJIb30BaTh T€OMETPUUECKUU U (U3UYECKUM CMBICT TPOU3BOIHON IS
pEIIeHUS 3a1ay.

MHo:xecTBa U JIOTMKA:

CBOOOJTHO  OINEpPUPOBATH  MOHATHSIMU: MHOXXECTBO,  OMNEpaluy  Haj
MHOKECTBAMU;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN arnmapar AJisl ONUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 JIPYyTUX YUYCOHBIX MTPEIMETOB;

CBOOOJTHO OMEPUPOBATH MOHATHUAMH: OIpPEACIICHUE, TEeOopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCUIILHBIE
YpPaBHEHHUS U1 HEPABEHCTBA.

K koniy obOyuenuss B 11 kjacce o0OydyaromMICS MOJYYUT CIEIYIOIIHE
MPEIMETHBIE PE3yJIbTAaThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hadajia MaTEMaTHYECKOTO aHATN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJIHO OMEPUPOBATh TMOHATHUSAMH: HATypaJlbHO€ U IIeJ0€ 4YHUCJIO,
MHOKECTBA HATYpPAJIbHBIX U LENBIX YUCEN, MCIOJb30BATh MPU3HAKU JECITUMOCTH
uensix yucen, HOJl u HOK HaTypanibHbIX 4Kceln Juisl pelieHust 3a1ad, IPUMEHSITh
anroput™m EBKnuna;

CBOOOJIHO ONEPUPOBATh TMOHATHEM OCTaTKa IO MOJYJI0, 3alUChIBATh
HaTypaJIbHbIE YKCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMILIEKCHBIE YHCIIa B alreOpanvyeckon u
TPUTOHOMETPUUECKON (OpMe, BBIMOTHATH apu(PMETHUECKUE OmNepalui ¢ HUMHU U
n300paxkaTh Ha KOOPJAUHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOO/IHO OMNEpPUPOBATH IMOHATUSMHU: HUPPALMOHAIbHBIC, TOKa3aTeJIbHbIE U
jJorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIIEHUS C TMOMOUIBIO
PaBHOCHJIBHBIX IIEPEXOJIOB;

OCYLIECTBJISITh OTOOpP KOpPHEM MpH pElIEHUHd TPUTOHOMETPUUYECKOIO
YpaBHEHHS;

CBOOOJIHO OIEPUPOBATH MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpPUMEHATh  HeoOxoaumble  (OPMYJIBI ISl  pPEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUsI, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEW pallMOHAIBHBIX, UPPALIMOHAJIbHBIX, TOKA3aTEIbHbBIX U
JorapuMUYECKUX YPAaBHEHUM U HEPABEHCTB;

pemarb palOHaJbHEIE, UppALMOHAJIbHBIE, MTOKA3aTeIIbHbIE,
JorapupMUYecKue W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coZieprKallye MOLYJIM U IapamMeTphl;

NPUMEHSTH TpaduuecKre METOAbI JAJI PElIeHUs ypaBHEHUN U HEPaBEHCTB, a
TaKKe 3a]1a4y C mapaMeTpaMy;

MOJIEIIMPOBAaTh pealbHbIE CHUTyallUM Ha S3bIKE aiareOpbl, COCTABIIATH
BBIDAXXCHUS, YPaBHECHMS, HEPABEHCTBA W HX CHCTEMBI 10 YCJIOBHIO 3aJayH,
UCCIIEJIOBATh IOCTPOCHHBIE MOJEIU C HCIOJb30BaHHWEM armmapaTta ainreopsl,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTar.

DyHKUUM U rpaguKu:

CTpOUTh TrpaUKu KOMIO3UIUU (PYHKIUHA C MNOMOIIBIO 3JIEMEHTapPHOIO
WCCJICIOBAHUS U CBOMCTB KOMIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTh TIEOMETpHYEcKHe 00pa3bl ypaBHEHMM W  HEpaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOJTHO ~ OINEpUPOBATh TMOHATHSAMHU: TpaQUKUd TPUTOHOMETPUUECKUX
dynxumi;

OPUMEHATh (YHKIMHM JI1 MOJCIHUPOBAHMS U HCCIENOBAaHUS pPEaIbHBIX
MPOIIECCOB.

Havana MmaTeMaTH4yecKoro ananamsa:

UCII0JIb30BaTh MPOU3BOJHYIO JUUIS UCCAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HanOoJblllee U HAaMMEHbIIIEe 3HAUCHUS (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJb30BaTh MPOW3BOAHYIO JJISI HAaXOXKACHUS HAWIIy4dllIero pEIICHHS B
NPUKIAIHBIX, B TOM YHMCJIE€ COLUMAJIbHO-D)KOHOMHMYECKMX, 3aJadax, s
ONPEJIENICHUs] CKOPOCTM W YCKOPEHMsI MpouLecca, 3aJaHHOro (opmysioil wiu
rpauKoMm;



CBOOOJIHO  ONEpUPOBaTh IOHATUSMHU: IE€PBOOOpa3Hasi, OIpeneaEHHbIN
WHTETpall, HAXOJIUTh TEPBOOOpA3HBIC DIIEMEHTAPHBIX (YHKIWHA ¥ BBIYHCIATH
uHTerpai no gpopmyne Hetotona-Jleionuna;

HAXOAMTH IJIOUIAAN TUIOCKUX (GUTYP U 0OBEMBI TEN C TOMOIIBIO HHTETPANIa;

UMETh TPEJCTABICHHE O MaTeMAaTUYECKOM MOJCIUPOBAHUM Ha TMPUMEPE
coctaBiieHus MU PepeHInaTbHBIX YPaBHEHU;

pemarh MPUKJIaJHbIC 3a7a4d, B TOM YHUCIE COIMAIBHO-DKOHOMHUYECKOTO H
du3nIeCcKOro xapakTepa, CpeACTBaMH MaTeMaTHIECKOTO aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KUIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

MHOK€eCTBO AENCTBUTENBHBIX YUCEIL.
MHorounensl. PaninoHanbHbIe YpaBHEHHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH

Oynkiun u rpapuku. CreneHHas QyHKIMS ¢
LEJIBIM [TOKa3aTeNIeM

Apudmerndeckuii KOpeHb N-0if CTETICHHU.
WppatumonansHble ypaBHEHUS

[TokazarenpHas pyukmus. [lokazarenbHbie
ypaBHEHUS

Jlorapugmuueckas QyHKIUS.
Jlorapumuueckre ypaBHEHUs

Tpuronomerpudeckue BbIpakeHUs U
ypaBHEHHUS

IlocenoBaTeIbHOCTH U IPOTPECCUH
HenpepsiBabie pynkuuu. [IponszBoanas

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHnTpoJbHbIe
padoThbI

10

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudposbie)
oOpa3oBaTte/ibHbIE

pecypchbl



11 KUIACC

Ne
n/n

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

HccnenoBanue QyHKIMHA ¢ TOMOLIBIO
IIPOU3BOJHOMN

[TepBooOpasnas u uHTErpal

I'paduku TpUrOHOMETPUUECKUX (DYHKITHIA.
Tpuronomerpuieckne HepaBEHCTBA

I/IppaLII/IOHaJILHBIC, IIOKa3aTCIIbHBIC 1
J'IOl“apI/I(I)MI/I‘-ICCKI/IC HCPAaBCHCTBA

KommnekcHeie uncia

HatypanbHble u 11enbie yrcia

CHcTeMBbl paliioHATBHBIX, HPPATMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIESCKIX
ypaBHEHUH

3ajadu ¢ napameTpamu

[ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUS
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME

KoanuyecTBO 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KoHnTpoJbHbIe
padoThI

10

IIpakTHyeckue
padoThI

JIeKTPOHHbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchbl



IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Ne
Tema ypoka
n/n
1 MHoecTBO, Onepaluy HaJl MHOKECTBaMU
U UX CBOICTBa
2 Huarpammbl Diinepa-Benna
3 [TprMeHeHne TeOPETUKO-MHOKECTBEHHOT O
anmapara JJisl peleHus 3a1a4
Panmonansueie yncina. OOBIKHOBEHHBIE U
4 JeCATUYHBIE IPOOU, TTPOILICHTHI,
OeCKOHEUYHBIE IEPUOANUECKHE JPOOH
Panmonaneueie yncna. OObIKHOBEHHBIE U
5 JIeCATUYHbIE POOU, IPOLIEHTHI,
OeCKOHEUHbIEe IEPUOIUIECKUE IPOOH
6 [Tpumenenue apobel U MPOLEHTOB IS
pelIeHUs TPUKIaJIHbIX 3a7a4
. [Ipumenenue qpoOeit U MPOIIEHTOB IS
pelIeHns MPUKIaJIHbIX 3a1a4
8 JlelicTBUTEeNIbHBIC YKCIIa. PalioHanbHbIE U
MppaLMOHATIbHBIE YHCIIa
9 ApudmeTrraeckue oneparnuu ¢
JIEMCTBUTEIbHBIMU YUCIAMU
10 Mopynb JEHCTBUTEIBHOTO YHUCIIA U €T0

CBOWCTBA

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJICKTPOHHBIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchbl



11

12

13

14

15

16

17
18

19

20

21

[TpuOmxkE€HHBIE BHIYMCIECHUS, PaBUia
OKpYTJICHUS, IPUKUJIKA U OLICHKA
pe3ylbTaTa BRIYUCICHUN

OcHOBHBIE MCTOABI pCIICHUA LCIIbIX U
JIpOOHO-PALIMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

OcHOBHBIE MCTOABI pCIICHUSA LCIIbIX U
JIpoOHO-pallMOHATIBHBIX YPAaBHEHUN U
HEPABEHCTB

OcHOBHBIE METO/IBI PEILIEHUS LENBIX U
JIpOOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB

MHOro4jieHbl OT OJTHOM EPEMEHHOM.
JleneHne MHOTOUJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouseHs! ¢ 1eabMA K03 hUIIneHTaMH.
Teopema Buera

Pemenne cucrem JIMHENWHBIX YPaBHEHUH
Pemienue cuctem JIMHEHHBIX YpaBHEHUMN
Marpuia cucTeMbl JINHEWHBIX YPAaBHEHUM.
Onpenenuresb MaTPULBI 2X2, €T
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpuIlbl 2X2, €ro
T€OMETPUUYECKUIM CMBICII U CBOMCTBA;
BBIYMCIICHUE €T0 3HAUECHUS

[IpumeHeHne onpenenuTens sl peleHUs
CHUCTEMBI JINHEWHBIX YPaBHEHUU



22

23

24

25

26

27

28

29

30

31

32

33

Pemenne nmpukiagHeIX 3a/1a4 ¢ HTOMOIIBIO
CHUCTEMBbI JINHEHHBIX YPaBHEHU
Pemenne npuknaaHbIx 3a/1a4 ¢ IOMOIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHI

KonTtponbHas padora: "PannonanbHble
yYpaBHEHHUs U HEpaBeHCTBA. CUCTEMBI
JMHENHBIX ypaBHEHUN"

OyHKIMSL, CIIOCOOBI 3aJaHUs (PYHKITIH.
B3aumuo obpartnblie pynkiuu. Kommnosurus
byHKIUI

['paduk pyHkunu. SnemMeHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKITAN

OO6nacTh ornpeaeseHust © MHOXKECTBO
3HayeHud pyHkuuu. Hynm ¢pyHkumm.
[TpomexyTKH 3HaK MOCTOSTHCTBA
Ué&tHble 1 HeYETHBIE (PYHKITHH.
[lepuonnueckue pynkumu. [IpomexyTku
MOHOTOHHOCTH ()yHKIIHA

MaxkcuMyMBbl 1 MUHUMYMBI (DyHKIHH.
HawnOonbiiee 1 HauMeHbliee 3HaUeHNE
(GYHKLINU HAa IPOMEKYTKE

Jluneiinas, kBaapaTuyHas U JpoOOHO-
AuHEeNHas QyHKIUH

DJIeMEHTapHOE HCCIIEIOBAaHUE U
NOCTPOEHUE TPaUKOB ATUX QYHKIUI
DJeMeHTapHOe UCCIIeI0BaHuEe U
NOCTPOCHUE TPAPHUKOB ITHX PYHKLIUH

CreneHb ¢ LIEJIBIM ITOKa3aTeeM. buaom



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CrermneHs ¢ 1eJIBIM IIOKa3aTeaeM. buanom
Hrrotona

CrenenHas GyHKIMS C HATypaIbHBIM U
LEJIbIM TToKa3aresieM. E€ cBoiicTBa u
rpaduk

KoHnTtponbHas padora: "CreneHHas
dbynkuus. E€ cBolictBa u rpadguk”

Apudmernueckuii KOpeHb HaTYpaTbHON
CTEIIEHU U €ro CBOKWCTBA

Apudmernueckuii KOpeHb HaTypaTbHON
CTETEHH U €T0 CBOWCTBA

[IpeoOpazoBaHMs YUCIOBBIX BHIPAKEHUH,
coZepKaIUX CTENIEHU U KOPHU

[IpeobpazoBaHus YHCIOBBIX BHIPAKEHUH,
CoZEpKaIINX CTENIEHU U KOPHU

[IpeobpazoBanHust YUCIOBBIX BBIPAXKEHHI,
COZIepKAIIUX CTEIIEHU U KOPHU
HppaunonaneHble ypaBHeHUs. OCHOBHBIE

METO/Ibl PEIIECHUS UPPALMOHATIBHBIX
YpaBHEHUU

Wppaunonanbuble ypaBHeHHs. OCHOBHbIE
METO/Ibl PEIIECHUS UPPALUOHATIBHBIX
ypaBHEHUH

Wppaunonanbuble ypaBHeHHs. OCHOBHbIE
MCTOJbI pCHICHUA UPpAlIOHAJIBHBIX
ypaBHEHUH

PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU



46

47

48

49

50

51

52

53

54

55

56

57

UpPpaLMOHATIbHBIX YPaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU
UPPALMOHAIILHBIX YPABHEHUN

PaBHOCHIIBHBIE IEPEXObI B PEILICHUH
UpPPaLMOHATIBHBIX YPAaBHEHUN

PaBHOCHIIBHBIE IEPEXO/IbI B PELLICHUU
UPPalMOHAIbHBIX YPABHECHUN

CoiicTBa u rpaduk KOpHA N-0if cTeneHn
KaK (PyHKIIMH 0OpaTHOW CTETIEHH C
HaTypaJIbHbIM IIOKa3aTesieM

CgoiicTBa u rpaduk KOpHs N-0if cTeneHn
Kak (DyHKIIMM OOpaTHOW CTETEHH ¢
HaTypaJIbHBIM IOKa3aTeseM

KoHnTtponbHas padota: "CBoiicTBa u rpadux
KOpHs N-oi cTenenu. MppanuoHansHele
ypaBHEeHHUA"

CreneHp ¢ palluOHAILHBIM [TOKa3aTeIeM U
€€ CBOMCTBA

CreneHsp ¢ pallMOHAIBHBIM [T0OKA3aTEIEM U
€€ CBOMCTBA

CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTEIEM U
€€ CBOMCTBA

[TokazaTenpHas GyHKINS, €€ CBOWCTBA U
rpaduk

Wcnonb3oBanue rpaduka GyHKINN A5
peleHus ypaBHEHUI

Hcnonb3oBanue rpaduka GyHKIUN AT
peleHus ypaBHEHUN



58

59

60

61

62
63
64
65
66

67

68

69

70

71

72

ITokazarenbHbie ypaBHEHUS. OCHOBHbBIE
METO/bI PELICHHS TOKA3aTEIbHbIX
ypaBHEHUHU

[TokazaTenbpHbie ypaBHeHUsI. OCHOBHBIE
METO/IbI PEIICHHSI TTOKA3aTEeIbHBIX
ypaBHEHUH

[Tokazarenbubie ypaBHeHUsS. OCHOBHbBIE
MCTOJbI pCHICHUSA ITOKA3aTCIIbHBIX
ypaBHEHUH

KontponbHas padora: "I[lokazarenbHas
¢yukuus. [TokazarenbHble ypaBHeHUs"

Jlorapudm uucna. CoiicTsa gorapudpma
Jlorapudm uncna. CoiicTBa Jorapudpma
Jlorapudm uucna. CoiicTsa gorapudpma
JlecaTU4HbIE U HATYpaAJIbHBIE JTOTapH(PMBI
JlecaTUYHBIC U HATYpAIbHBIC JTIOTapH(pMBI
[IpeobpazoBaHne BBIpaKEHHA, COAECPIKAIINX
aorapudmsl

[IpeobpazoBaHue BeIpaKEHUIA, COASPIKALIIX
Jorapugpmbl

[TpeoOpa3oBaHue BRIPAKCHHMN, COACPIKAIIIIX
norapudmbl

Jlorapudmmueckas QyHKIuUs, €€ CBOWCTBA U
rpaduk

Jlorapugmuueckas QyHKIus, €€ CBOWCTBA U
rpadux

Hcnonb3oBanue rpaduka GyHKIUN 115
pellIeHHs ypaBHEHHI

[ = S NI SN



73

74

75

76

77

78

79

80

81

82

83

84

Hcnonbs3oBanue rpaduka GyHKIUN 115
pelIeHHs ypaBHEHHIA

Jlorapugmuueckue ypaBHeHus. OCHOBHBIE
METO/Ibl PeIIEeHUs Jorapu(PMUIECKUX
ypaBHEHUH

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE
METOMBI pEIICHUS JIOTapu(HPMUIECKUX
YpaBHEHUH

Jlorapugmuueckue ypaBHeHust. OCHOBHBIE
METObI peIIeHUs JIorapu(pMUIECKUX
yYpaBHEHUU

PaBHOCWIIBHBIE NTEPEXOABI B PELICHUH
JOrapu(pMHUUECKUX YpaBHEHUI
PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUU
Jorapu(pMUUECKUX ypaBHEHUI
KontponbHas padora: "Jlorapupmuueckas
¢ynkuus. Jlorapupmudeckue ypaBHeHuUs"
CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCJIOBOI'O apryMeHTa

CuHyc, KOCHHYC, TAHT'€HC U KOTaHT€HC
YHCJIOBOT'O apryMeHTa

ApKcUHYC, apKKOCUHYC U apKTaHI'€HC
YHCJIOBOT'O apryMeHTa

ApKCUHYC, apKKOCHUHYC U apKTaHT€HC
YHUCJIOBOI'O apryMeHTa
TpuronomeTrpuyeckas OKpyKHOCTb,
OIpesieNIEHue TPUTOHOMETPUUECKUX
(YHKLNI YUCIOBOTO apryMeHTa



85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

Tpuronomerpudeckas OKpy>KHOCTb,
OIpeielIeHne TPUTOHOMETPHUECKUX
(YHKIMI YUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHbBIE TPUTOHOMETPUUECKHE (HOPMYITbI
OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI
OCHOBHbBIE TPUTOHOMETPUUECKHE (HOPMYITbI

[IpeoOpazoBaHre TPUTOHOMETPHUUECKHUX
BBIPAXKEHU

[IpeoOpazoBanre TPUTOHOMETPHUECKUX
BBIPAKCHU

[IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUI

[IpeoOpazoBaHre TPUTOHOMETPUUECKHUX
BBIPAXKEHUM

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM
Penienne TpUroHOMETPUUECKUX YPaBHEHUM
Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM
Penienne TpUroHOMETPUUECKUX YPaBHEHUM
PemreHnne TpuroHOMETpUYECKUX YPaBHEHUN
Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN
Pelienne TpUroHOMETPUYECKUX YPaBHEHUIN

Konrtponsnas pabora:
"TpUTrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPHUUYECKHUE ypaBHEHUS"

ITocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHUS
rocJjexoBaTeabHOCTEN. MeTo

N S N

N e



103

104
105

106

107

108

109

110

111

112

113

114

115

116

MaTeMaTHYeCKOW WHTYKIIUH

MOHOTOHHBIC H or paHI/I‘IeHHbIe
nocle0BaTeIbHOCTH. VicTopus aHanm3a
OECKOHEUYHO MAaJIBIX

Apudmernueckas nporpeccust
["'eomeTpuyeckas nporpeccus

BbeckoneuHo yObIBaro1asi reoMeTpuyeckast
nporpeccus

CyMMa 0€CKOHEUHO YOBIBaIOIICH
F€OMETPUUYECKOU MPOTrPeCCUu

JIMHENHBIN U YKCIOHEHUUAJIBHBIN POCT.
Yucno e. DopMysa CI0KHBIX MPOLEHTOB
JIMHENHBIN U YKCIOHEHUAJIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX MPOLEHTOB
Hcnonb3oBaHue MPOrpeccuu A peuieHus
peanbHBIX 33]1a4 NPUKIAJHOIO XapakTepa
KonTponbHas padora:
"[TocnenoBarenbHOCTH U TIporpeccun’”
HemnpepbiBHBIC (DYHKIIUU U UX CBOWCTBA
Touka pa3pbiBa. ACUMITOTHI I'pa)uKOB
byHKIUI

CpoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

CaoiicTBa GyHKIUI HETIPEPHIBHBIX HA
OTpe3Ke

MeToa UHTEpPBAIOB JJI PEIICHUS
HEPaBEHCTB



MeTox UHTEpPBAIOB AJI PEIICHUS

117
HEPABEHCTB

118 MeToa HHTEpBAJIOB JIJIsl pEIICHUS
HEPaBEHCTB

119 [IpumeHeHue CBOMCTB HENPEPHIBHBIX
(GyHKUMHN 1715 pelieHus 3a1a4

120 [TpuMmeHeHre CBOMCTB HENIPEPHIBHBIX
byHKIM 15 pereHus 3a1a4y

121 [lepBas u BTOpas npou3BOIHbIC (PYHKIIUU

122 Onpenenenue, reOMETPUYECKUN CMBICI
MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUA CMBICTT
IIPOU3BOJHOU

124 YpaBHeHHE KacaTebHOU K TpauKy
byHKITUN

125 YpaBHEHHE KacaTeIbHOM K TpaduKy
byHKIIUN

126 [Tpou3BoIHBIE dNIEMEHTAPHBIX (YHKIIUH

127 [Ipou3sBoiHbIE AIIeMEHTAPHBIX (QYHKIUN

128 [Tpou3BoIHAS CyMMBI, POU3BEICHHUS,
YaCTHOTO ¥ KOMIO3UIIUU (HYHKIIUH

129 [Ipou3BoaHasi CyMMBI, IPOU3BEICHMUS,
YaCTHOTO ¥ KOMITO3UIIMU (DyHKIIUH

130 [TpousBoHAs CYMMBI, TPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3UIIMU (YHKIUN

131 Kontponbnas padora: "[IponsBognas”

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTU3aIUs



133

134
135

136

3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HaHui: "OyHkun"

HroroBast KOHTpoNIbHAS paboTa
HTorosast KOHTpoOJIbHAs paboTa

[ToBTOpenue, 06001IeHNE, cCCTeMaTU3alus
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10



11 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE

Ne Hara nudposeie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTeJIbHbIC

padoThI padoThI
pecypchl
[IpuMeHeHHe IPOU3BOJHOM K
WCCIIeIOBaHUIO (DYHKITHI Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCClIeIOBAaHUIO (PYHKIMI Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
Hccae0BaHuI0 (PYHKITUH Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne npon3BOHOM K
uccie0BaHuIo (PYHKIUH Ha 1
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOHOM K

WCCIIeIOBAaHUIO (DYHKITHI Ha 1
MOHOTOHHOCTB M KCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K

UCCIIeIOBAaHUIO (PYHKITUI Ha 1

MOHOTOHHOCTB U O3KCTPEMYMBI

Haxoxnenne HanOoubIIero u
HaMMEHBIIETO 3HAUCHHS HETTPEPBIBHOM 1
(GyHKIMU Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U 1



10

11

12

13

14

15

16

HaMMEHBIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIIUY Ha OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEITPEPHIBHON
(GyHKIUY Ha OTpe3Ke

Haxoxxaenue HanOobIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpE3Ke

Haxoxxaenue HanOobIIero u
HaMMEHBLIETO 3HAYECHUS HETIPEPBIBHOM
(GyHKIMU Ha OTpe3Ke

Haxoxnenune HanOoubIIero u
HaMMEHBIIIETO 3HAUCHHS HETTPEPHIBHOM
(GyHKIMK Ha OTpe3Ke

[IpuMeHeHne Mpon3BOIHOM s
HaXO0X/ICHUS HaWITy4llIero pelieHus B
MPUKIIAJHBIX 33/1a4ax

[Ipumenenne npou3BOIHON IS
HaXO0JICHUS HAWJTY4IlIEero perieHus B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHOro GOpMYJION WITn
rpaduKoM

[Ipumenenre npou3BOIHON IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHoro (opMyJION HITH
rpaduKoM



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommnosumus pyskmmit

Komnozunus pyHkuuit

Kommnosumus pyHkimit

I'eomerprueckue oOpa3bl ypaBHEHUN Ha
KOOPJMHATHOM IIOCKOCTH
I'eomerprueckue oO6pa3bl ypaBHEHUN Ha
KOOpJAMHATHOM IUIOCKOCTH

KonTponbnas pabora: "UccnenoBanue
(HYHKIHI ¢ ITOMOIIBIO TPOU3BOTHOMN"
[TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO
IepBOOOPA3HBIX

IlepBooOpa3HbIe AMeMEHTApHBIX (YHKIHA.
[IpaBuia HaX0XIEHHUS IEPBOOOPA3HBIX
[TepBooOpa3Hble 351eMeHTapHbIX QYHKIUH.
[IpaBuna Hax0XI€HHS IEPBOOOPA3HBIX
Nurerpai. ' eoMeTpuyeCKuil CMBICIT
HHTErpana

Brruucnenue onpenenéHHOro MHTerpaia
o gopmyne HeroTona-JleiiOHuma
Brruucnenue onpenenéHHOro HHTerpana
o gopmyne HoroTona-JleiiOnuma
[IpumeHeHne nHTerpana Juist HaXOXKACHUS
TUTOIIAJIeH TUIOCKUX QUTYP

[IpuMeHeHMe UHTErpana A HAXOXKACHUS

00BEMOB reOMETPUYECKHX TET

[Tpumepsr permenuii auddepeHnaIbHbIX
ypaBHEHUH



32

33

34

35

36

37

38

39

40

41

42

43

[Tpumepsr permenuii auddepeHnaTbHbIX
ypaBHEHUH

MaremaTtnueckoe MOAETUPOBAHUE
peaJIbHBIX MTPOLIECCOB C TOMOLIBIO
g depeHINaTbHBIX YpaBHEHUI

Konrponsnas padora: "[leppooOpasznas u
uHrerpan”

Tpuronometrpuyeckue GyHKINH, UX
CBOIiCcTBa U TpaduKu

Tpuronomerpuyeckue QyHKIUH, UX
CBOIcTBa U rpaduKu

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu

Tpuronometrpuyeckue GyHKIUH, UX
CBOIicTBa U rpaduKu

Tpuronomerpuyeckue GyHKIUH, UX
CBOIcTBa U rpaduKu

OT60p KOpHEH TPUTOHOMETPHUUECKHIX
YpPaBHEHUH C MTOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPHUUECKHIX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKOIN OKPY’KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHIX
YPaBHEHUH C IOMOLIbIO
TPUTOHOMETPUUECKOUN OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKIX
YpaBHEHUH € TOMOUIBIO



44

45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUUYECKOI OKPYKHOCTH
Pemenue TpuroHOMeTpHUECKUX
HEPABCHCTB

Pemenne TpuroHoMeTpruUeCcKIX
HEPaBEHCTB

Pemenue TpuroHoMeTpUIECKIX
HEPaBEHCTB

Pemenue TpuroHoOMeTpHUECKUX
HEPABCHCTB

Kontponbnas padota: "['paduku
TPUTOHOMETPHUECKUX (PYHKITHIA.
Tpuronomerpuyeckue HepaBeHcTBA"
OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
MTOKa3aTeIbHBIX HEPaBESHCTB
OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
Jorapu(pMHYECKUX HEPABEHCTB
OCHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB



57

58

59

60

61

62

63

64

65

66

67

68

69

OCHOBHEBIE MCTOABI pCHICHUSA
HppaliiOHAJIbHBIX HCPABCHCTB

OcHOBHBIC MCTOABI pCIICHUS
HppalOHAJIbHBIX HCPABCHCTB

OcHOBHbBIC MCTOAbI pCHICHUS
HppallOHAJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOABI pCHICHUSA
HppaliiOHAJIbHBIX HCPABCHCTB

I'paduyeckue MeToBI pemIeHUs
HPPaIMOHAIILHBIX YPaBHEHUN

I'paduueckue MeTO bl pelIeHus
UppaloHAIbHBIX YPaBHEHHUH

I'paduueckre MeToabl peleHus
MOKa3aTeIbHBIX YPaBHEHUI

I'padmueckue MeTOBI pemIeHUS
MOKa3aTeIbHbIX HEPABEHCTB

I'paduueckue MeTO bl pelIeHus
JOrapu(pMHUUECKUX YpaBHEHUI

I'paduueckre MeToabl perIeHHs
Jorapu(pMUYECKUX HEPABEHCTB

I'padmueckue MeTOIBI peICHUS
norapu(pMUIECKIX HEPABEHCTB

I'padmuueckue MeToab! pemieHUs
MOKa3aTeIbHBIX U JOTapu(PMHUUECKUX
ypaBHEHUH

I'paduueckue MeTo bl peLIeHus
MOKa3aTeIbHbIX U JIOTapu(PMUUECKUX
yYpaBHEHUN



70

71

72

73

74

75

76

77

78

79

80

81

I'paduaeckne MeTOAbI pereHns
MIOKa3aTeNbHBIX U JOTapu(hMUUECKIX
HEPaBEHCTB

I'paduueckre MeToabl pereHHs
MIOKa3aTeIbHBIX U JOrapu(pMUUECcKUx
HEpPaBEHCTB

KonTponbHas padora: "MppaunoHaibHble,
MOKa3aTeIbHbIC U JOTapuPMHUECKUE
HepaBeHCTBa"

KommnnekcHble uncna. Anredpandeckas u
TpUrOHOMeTpUYecKast HOpMBI 3aIUCH
KOMILUIEKCHOTO YHCIa

KomnnekcHble uncna. Anredpandeckas u
TpUroHOMeTpUYecKast (GOPMBI 3aIUCH
KOMILIEKCHOI'O YHCIIa

ApudmeTnueckre oneparuu c
KOMIUIEKCHBIMU YHCIIAMHU
Apudmernueckue onepayu ¢
KOMILUIEKCHBIMY YHCIIaMU

N300pakeHne KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOW INIOCKOCTH
N300pakeHne KOMIUIEKCHBIX YUCEN Ha
KOOpJAWHATHOM IUIOCKOCTH

®opmyia Myaspa. KopHu N-oii crenenu
13 KOMIUIEKCHOTO YUCIIa

®opmyna Myaspa. KopHu n-oii ctenenu

13 KOMIIJICKCHOI'O 4ucjia

HpI/IMCHCHI/Ie KOMIIJICKCHBIX YHCCJI IJI



82

83
84

85

86

87

88

89

90

91

92

93

94

penieHus GU3NYeCcKUX U reOMETPUIECKUX

3a1a4
KonTponbHas padora: "KoMmiiekcHbie
yycna

HatypanbHble u nensle uncia
Harypanbnsle u nensie yucna
[IpumeHeHne NpU3HAKOB ACIUMOCTH
LEJIbIX YUCEl

[IpumeHeHre MPU3HAKOB ACIMMOCTH
LEJIBIX YUCEI

[IpumeHeHne NpU3HaKoOB AEITUMOCTH
nenbix yncen: HOJl u HOK

[IpuMeHeHne NpU3HAKOB AEIUMOCTH
uensix yucen: HOJl u HOK

[IpuMeHeHre NPU3HAKOB AETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIIO
[IpumeHneHne NpuU3HaKoOB AEITUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJIYJIO

[IpumeHeHne MpU3HAKOB ACTUMOCTH
LENBIX YUCEIl: aNroput™ EBkinmnaa i
pelIeHrs 3a/1a4 B LIEJIbIX YUCIax
KonTponbhas pabota: "Teopus menbix
yucen"

CucreMa 1 COBOKYITHOCTh YPABHEHU.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEZICTBUS

Cucrema 1 COBOKYTHOCTb YpaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-



CIIEACTBUS

95 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYIIHOCTEW pallMOHAJIbHBIX YPaBHECHUI

OCHOBHBIE METOJBI PEILICHUS CUCTEM U
96 COBOKYITHOCTEW MpPaLMOHAIIBHBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PELICHUS] CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTeIbHbIX
ypaBHEHUH

OCHOBHBIE METOJIBI PEIICHUS CUCTEM U
98 COBOKYITHOCTEH MTOKa3aTeIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOABI pCIICHUSA CUCTEM U
99 COBOKYITHOCTEH JIorapu()MUIECKHX
YpaBHEHUI

OCHOBHBIE METO/IbI PEILICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMuIecKux
ypaBHEHU U

[TpumeHeHHe CHCTEM K PELISHUIO
MaTeMaTH4YecKuX 33/1a4 U 3a/1a4 13

101 pa3nu4HbIX 001acTeil HAYKH U peaTbHOM
KHU3HHU, UHTEPIPETALUS TOTYISHHBIX
pe3ynbTaToB

[TpumeHeHHEe CHCTEM K PEIICHUIO
MaTeMaTH4YeCcKuX 3a7ad U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAYKH U peaTbHOM
KHU3HH, UHTEPIPETALNS TOTYIEHHBIX
pe3ynbTaToB



103

104

105

106

107

108

109

110

111

112

113

114

115

[IpuMeHeHne HEpPaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a/]a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peanbHOM
KHU3HH, UHTEPIPETALUS TOTYYEHHBIX
pe3ysbTaToB

Kontposnbnas padota: "Cucremsl
palOHaIbHBIX, UPPALIUOHAIBHBIX
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
ypaBHeHUN"

PanmoHaneHbIE ypaBHEHHUS € TapaMeTpaMu

PannonanbHble HEpaBEHCTBA C
napameTpamMu

PaHI/IOHaJ'IBHBIC CUCTCMBLI C IIapaMCTpaMH

WppannonanbHble ypaBHEHNUS,
HEPaBEHCTBA C IMapaMeTpaMu

HppannoHanbHble CUCTEMBI C
napaMmeTpamMu

[TokazaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpamMu

[TokazarenabHbIE CUCTEMBI C TApaMETPaMu

Jlorapugmuueckue ypaBHEHHUS,
HEpaBEHCTBA C MapaMeTpaMu
JlorapupMuueckne CUCTEMBI ¢
napaMeTpamMu
TpuroHomeTpuuecKrue ypaBHEHHUS C
napameTpamu

Tpuronomerpudeckrue HepaBeHCTBA C
napaMmeTpamMu



116 TpuronomeTpruyeckue CUCTEMBI C
napameTpamu

[TocTpoenue u uccineaoBaHue
117 MaTeMaTHYECKUX MOJIEICH peaqbHbIX
CUTYallHil C TOMOIIBIO YPABHEHUH C

napameTpamu

[TocTtpoenue u uccineaoBaHue
118 MaTeMaTHYECKUX MOJIENIENH pealbHbIX
CUTyaIMi C IOMOUIBIO CUCTEM YPaBHEHUN

C nmapaMeTpamMu

ITocTpoenue u uccinenoBaHue
119 MaTeMaTHYECKUX MOJENEHN peabHbIX
CUTYyaIUi C IOMOUIBIO CUCTEM YPaBHEHUN

C rapaMeTpaMu

Konrtponbnas pabora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpeHmEe, 0000IIEHNE,
cucTtemaTusanus 3HaHui: "YpaBHenus"

122 [ToBTOpeHme, 06001IEHNE,

cucTeMaTn3anus 3HaHui: "YpaBHEHH"

[ToBTOpeHme, 06001IEHNE,
123 CUCTEMAaTHU3alMsl 3HaHUU: "Y paBHEHUS.
Cucremsbl ypaBHeHUI"

124 [ToBTOpeHue, 060061IeHNE,
cucreMartu3anus 3Hanuii: "HepaBencrsa"

125 [ToBTOpeHue, o6o0IIEeHNE,
cucrtemaTusanusa 3Hanuil: "HepaBencTra"

126 [ToBTOpeHme, 06001IEHNE,



127

128

129

130

131

132

133

134
135

136

cucrtemaTusanusa 3Hanuil: "HepaBencTa"

[ToBTOpeHmEe, 06001ICHNE,
cucremaruszauus 3Hauuii: "IIponsBogHas u
e€ npumeHeHue"

[ToBTOpEeHme, 06001IEHNE,
cucremaTu3anus 3HaHuii: "[IpousBoaHas u
e€ npuMeHeHue"

[ToBTOpeHue, 0600IIEHNE,
cucreMaru3anus 3Hanuii: "[IponsBognas u
e€ npuMeHeHue"

[ToBTOpeHue, o600mEeHNE,
cuctemaTuzanus 3Hanuil: "Murerpan u ero

npuMeHeHue"
[ToBTOpeHmE, 06001ICHNE,
1

cucreMarn3anus 3HaHui: "OyHkuun'

[ToBTOpenue, 06001IeHNE,
cucreMartu3anus 3HaHui: "OyHkuun'

[ToBTOpeHue, o600mEeHNE,

cuctemaTuzanus 3HaHui: "OyHkuun'
HtoroBast KOHTpOJIbHAs paboTa
HroroBas koHTponbHas paboTa

[ToBTOpenue, o6o0IIEHKE,
cUCTEeMaTH3als 3HaHU!

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

136

10



YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

1. Anre6pa u Havasia MaTemMaTuyeckoro anaiauza. 10-11 kimaccel. (6a30BbIN U

yriryoseHHbii ypoBHu) - AnumoB A.IL., Konsrun FO.M. u np.
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET

WWW.eds00.ru



