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MNOACHUTEJIBHASA 3AIINCKA

VYyebnblli Kypc «Anrebpa U Hayaja MaTeMaTHYECKOrO aHAIM3a» SIBISETCA
OJIHUM M3 HauboJee 3HAYUMBIX B IporpamMme CpelHero oOuiero oopa3zoBaHUs,
MOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAECT MHCTPYMEHTAIbHYIO 0a3y asis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IpPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE O0y4YaroMMXcs Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHHUS MH(OpMATUKU, 00IIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydwaroliuecs OBJA[eBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (OopMyJHpyeT CBOU
JOCTHKEHHS B MaTeMaTU4eckoi hopme.

VYyebHblli Kypc anreOpbl M Havyall MaTeMaTHUYECKOro aHan3a 3aKja/IbIBaeT
OCHOBY /I YCHEIIHOrO OBJaJCHHS 3aKOHAMU (GU3UKU, XUMHH, OWOJIOTHH,
MOHUMAaHHUS OCHOBHBIX TEHJICHIUN Pa3BUTHUS SKOHOMHUKH U OOLIECTBEHHON JKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJS JajbHeHmero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajeHue aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOro aHajv3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIO0Ka3bIBAThH
YTBEPXKACHUS C MOMOILNBIO MHAYKIIMH U pacCykKIaTh JEAYKTUBHO, HUCIIOJIb30BAThH
00001IeHne W KOHKpETH3aluio, al0CcTparupoBaHWE W aHAJIOTHUI0, (OpMHUPYET
KpPEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone u3yuenus yueOHOro kypca «Ainredpa M Hayaia MaTeMaTHYECKOTO
aHan3a» 00ydYarolIuecs IMONYy4aroT HOBBIM ONBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH pealbHBIX CHUTYallHi,
UHTEPNpPETAllud  TOJIYYEHHBIX  pEUICHUH, 3HAKOMATCS C  MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEeW B TMpUpOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00nanaeT 3HAYUTENbHBIM BOCHUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpBIA peanu3yeTcsi Kak uepe3 Y4eOHbI Marepualn, CIOCOOCTBYIOIINMA
(GbOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS, TaK M yepe3 crneuu@uky ydeOHOH
NEeSATEIbHOCTH, TpeOyrolel MPOJOJDKUTEILHOM KOHIIGHTpAlMM BHUMAHMS,
CaMOCTOSITENIbHOCTH, AKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIyYE€HHBIHN pe3ysbTar.

B ocHoBe meTtoanku 00y4yeHus aaredpe 1 HayajiaM MaTeMaTH4eCKOro aHaIu3a
JCKUT JIEATEbHOCTHBIA MPUHIUIT O0YUESHHUS.

B cTpykType yuebHOro Kypca «Anredpa 1 Hayaia MaTeMaTHYECKOTO aHATU3a»
BBIZICJICHBl  CIIEAYIONIME COJAEpKaTeIbHO-METOAUYecKue JinHuu: «Yucna u
BbIunciaeHus», «OyHKuuu u rpadpukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCcKoro aHanusa», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COJIepKATEIbHO-METOIMUECKUE JIMHUM H3Y4aloTCd Ha MPOTSHDKEHUH JIBYX JIEeT



0o0y4eHust Ha YPOBHE CPETHETO 00IIeTr0 00pa30BaHus, ECTECTBEHHO TOMOIHSIS IPYT
Jpyra U IOCTENEHHO HACHIIIAsiCh HOBBIMH TeMaMU U pasfenaMu. J(aHHbII yueOHbIi
KypC SBISIETCS WHTETpaTHBHBIM, TOCKOJBKY OOBEIMHSAET B cebe coaepKaHHe
HECKOJIbKMX MaTeéMaTHYeCKMX AUCLMIUIMH, TAKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHUYECKUI aHaIu3, TEOPUS MHOKECTB, MaTeEMaTHUYeCcKas JIoruka u ipyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJEBAIOT BCE Oojiee MIMPOKUM MAaTeMAaTUYECKUM
anmapaToM, y HUX TOCJEI0BaTENbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTUYECKYI0 MOJENIb PpEANbHON CHUTyallud, HPUMEHSTb 3HAHUA,
IOJIy4YEHHBbIE MpPU H3YYEHUM Y4YEOHOro Kypca, sl PEUIEHHs] CaMOCTOSTEIbHO
c(OpMyJIMPOBAHHOM MaTEMaTHMYECKON 3ajaud, a 3aTe€M HHTEPIPETHPOBATh CBOU
OTBET.

ConepxxarenpHO-MeTOIMYeCcKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIaeT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JAEHCTBUTEIbHBIX YHUCET, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 0011ero oopa3oBanusa. Ha ypoBHe cpenHero oouiero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
palroHaNbHBIX BBIUMCICHHUM, BKIIOYAIOIMIMX B C€0sl MCIOJB30BAaHUE PA3ITUYHBIX
dopM 3amucu 4YHciIa, YMEHUE JeNaTh MPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIUMCJIEHMSI, OLIEHUBATh YMCIIOBBIE BBIpAXEHUs, pabOTaTh C MaTEMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIe OOYy4arOUIMMCsI MHOKECTBAa HATypaJbHBIX, LEINbIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KaxaoM H3 3THX MHOXECTB pPacCMaTpUBAOTCA
CBOICTBEHHbIE €My cleUU(HUUECKHEe 3aJadyd M OIepalyu: JEJICHUE HalEo,
OIEpUPOBAHUE OCTATKAMHU HAa MHOYKECTBE LEJbIX YHCEN, OCOObIe CBOWCTBA
palMOHAIbHBIX U UPPALMOHAIBHBIX YHCEN, apU(PMETUUECKUE ONEpaLUH, a TaKKe
U3BJICUEHNE KOPHS HATypaJbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL
braronapss mocienoBaTtenbHOMY PACIIMPEHUIO KpPYyra HMCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMM UX IPHUMEHEHUS JUIS PEIICHUs Pa3IM4HbIX 3a]ad
(dopMupyeTcsi IpeaCTaBICHUE O €IMHCTBE MAaTEMAaTUKH KaK HAayKu U €€ poju B
MOCTPOCHUU MOJIETIEH peanbHOr0 MHUpPA, HIMPOKO HCIOJIB3YIOTCS 000OIIeHHE U
KOHKpETH3aLusl.

Jluaust «YpaBHEHHS UM HEPABEHCTBA» pEaJU3yeTCsd Ha MPOTSIKEHUH BCETO
oOydeHHUsT Ha YPOBHE CpEIHEro oOIero oOpa3oBaHMsl, MOCKOJBKY B KaKIOM
pasnene IIporpaMMbl NpeayCMOTPEHO pEIIEHUE COOTBETCTBYIOLIMX 3a1ad. B
pe3ynpTaTe OOYyYalOlIUEeCs OBJIAJEBAIOT PAa3IMYHBIMH METOJAAMH  PEHICHUS
palMoHANbHBIX, HPPAIMOHATBHBIX, TOKAa3aTEeNbHbIX, JOTAapUPMUUECKHX U
TPUTOHOMETPUUECKUX YpPAaBHEHUH, HEPaBEHCTB W CHUCTEM, a TakXke 3ajad,
cojiepkalux napameTpbl. IlomydyeHHblE yMEHHUs LIMPOKO HCIOJIB3YIOTCA IMpHU
UCCIIEOBAaHUM (PYHKIUH C IOMOIIbIO NPOU3BOJHOM, IPU PELIEHUH MPHUKIAIHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJIE€HUE HauOOJbIINX M HAUMEHBIIUX 3HAYEHUN (YHKIIHH.



JlanHasi copepxaTenbHas JIMHUSA BKIIOYAeT B ce0s Takke GOpMUpPOBaHHE YMEHUMN
BBIMOJHATH  pacu€rtel 1o  (QopmyrnaMm, mpeoOpa3oBaHHUS  PAlMOHAIbHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, & TAKXKE BBIPAXKECHUH,
colepkalMx cTeneHu U Jjorapudmel. braromaps uzyudeHuro anreOpandyeckoro
MaTepHaa IpOUCXOIUT lajJbHENIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBILUICHUS 00yJarommxcs, (GOpMUPYIOTCS HAaBBIKU JEAYKTUBHBIX PACCYKIACHHM,
paboThl C CHMBOJBHBIMH (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEHN B BUJIE PAaBEHCTB M HEPABEHCTB. AJreOpa npeanaraeT 3ppeKTuBHbIC
WHCTPYMEHTBl I PEUIEHUsS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3ajady,
HarJIsJHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KakK A3bIKa HAYKH.

CopepxxarenpHo-MeTOoIMYeckass JUHUS «DyHKIMU U TpaduKW» TECHO
HeperyieTaeTcs ¢ APYTMMH JIMHUSAMHU y4eOHOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATENbHOCTh U3YUEHHS MaTepraia. M3yueHne CTerneHHou,
MOKa3aTeJIbHOM, JJorapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBONCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKLIMU IS pEeIIeHUs 3a7ad U3 JPYrHX y4eOHBIX
IIPEAMETOB U PEaJbHOM KU3HU TECHO CBA3aHO KAK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK W C pEIICHHEeM ypaBHEHUW U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMaHHE
yaensercs (GOPpMUPOBAHUIO YMEHHUsS BbIpaXaTh (POpMyJiaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMK BEJIMYMHAMHU, HCCIEOBATh NOJIyYeHHbIE (YHKLIHH, CTPOUTH HX
rpaduku. MaTepuai 3Toi coepKaTebHON JTMHUY HAIEICH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, ITO3BOJISIIOINX BBIPAYKAaTh 3aBUCUMOCTH MEXIY BEITUYMHAMHU B PA3IIMYHON
dbopme: aHATUTHYECKOM, Tpaduyeckoi u ciioBecHOU. Ero n3yuenue crnocooCTByeT
Pa3BUTHIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OO0OOIIEHHI0 W
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHATIOTUH.

CopnepxarenpHass nuHuA «Hadana MareMaTnyeckoro aHaiu3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTh KPYI KaK MATEMAaTUYECKUX, TaK U NPHUKIAIHBIX 3a7ad,
JOCTYIHBIX 00YyYarolmuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpeAeNsaTb MX HauOOJbIIME W HAUMEHbIINUE
3HAYEHUS], BBIYUCIATH IUIOMIAAW (UTYP U OOBEMBI TeJ, HAXOIUTh CKOPOCTH U
YCKOpeHHsI IpoueccoB. JlaHHas conepKaTeiabHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOCHUS MAaTEMATHYECKUX MOJEJIEU pealbHbIX CHUTYalHM,
MO3BOJIAET HAXOIUTh HAWJTYUIIIEE PEMICHUE B IPUKIIAIHBIX, B TOM YHCJIE COLIMAIBHO-
DKOHOMHYECKHUX, 3aJadyax. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO AHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMAaTBbHO-IOTHUYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHUI pAaclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HAyKe, TEXHUKE U ucKyccTBe. OOydaroumecs y3HatoT O BbIIAOIMINXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKH Kak Hayku, U 00 ux
aBTOpax.



CopepxarenbHO-MeTOIMYeCKas TUHUSA «MHOXKECTBA M JIOTHKa» BKIIFOYACT B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHKU. TeopeThko-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypC MTKOJIBLHON MaTeMaTHKA
U TIpe[iaraloT HamOoJee YHUBEPCAIBHBIM SI3BIK, OOBCIUHSIONUN BCE DPa3aeiibl
MaTeMaTHKU H € TMPUIOKCHHH, OHHM CBS3BIBAIOT pa3HbIE MaTEeMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BaxHO 1MaTh
BO3MOXKHOCTh OOy4YarImeMycss IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTHKH W HCIIOJIB30BAaTh €r0 IS BBIPAKCHHSI CBOMX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEeMaTHKA KaK HayKd CIeAyeT TpU3HAThH
CBOMCTBEHHYIO €l CTpPOrocTh OOOCHOBAaHWN W CIIEZJOBaHHE OIpPeACTEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00ydaromuxcsi, TO3BOJISET UM CTPOUTH CBOM PACCYXICHHUS Ha OCHOBE JIOTHYECKHX
npaBwil, GOPMUPYET HABBIKM KPUTUUECKOTO MBITILICHUSI.

B yuebHoMm kypce «Anrebpa W Hayalla MaTEMaTUYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHMS, KOTOPBIC MPU3BAHBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOSHUS MOJENEH peaTbHBIX
CUTyallui, WCCIEMIOBaHUs JTHX MOJENEH C IOMOINBIO ammapara aireOpbl u
MaTEeMaTHYECKOTO aHaJIn3a, WHTEPIPETAIMH TOJYYCHHBIX pe3yJbTaToB. Takue
3aJlaHUs BIUIETCHBI B KOXKIIBIN M3 Pa3/eioB MPOTPaMMBbI, TIOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca MIMPOKO HWCIIONB3YETCs IS pelieHUs] MPUKIaAHBIX 3anad. [lpu
pEelIeHNH  pealbHBIX  NPAKTHUYECKUX  3a7ad  oOydarmiuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
UCTIONBb30BaTh  aHAJOTHIO, 0000maTe W KOHKPETU3MPOBATH  Mpodiemy.
JlesitenbHOCTh MO  (OPMUPOBAHHWIO HABBIKOB PEIICHUS TPHUKIAJAHBIX 3a]ad
OpTaHU3yeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadaia
MaTEeMaTHYECKOTO aHAITN3ay.

Ha wusydyenme yueObHOro Kypca «Anrebpa W Hadala MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 JacoB (4 4aca B HEJIEINIO).



COJEPXKXAHME OBYUEHUA
10 KITACC

Yucaa v BBIYMCICHUSA

Pannonanbapie uncia. OOBIKHOBEHHBbIE W JECATUYHBIE NIPOOHU, MPOIIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ TPOLIEHTOB ISt
pEeLIEHUs NPUKIAAHbIX 3a7a4 U3 Pa3JINUHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  4uciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCIA.
Apudpmernueckue  omnepanuu ¢ JACUCTBUTEIBHBIMU  4UCIaMd.  Moayinb
JNEeUCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubmmkEHHbIC BHIYMCIICHUS, MMPaBUia
OKpYTJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1nenbiM nokazareneM. buHoM Herotona. Hcnosb3oBaHue
HOJIXOAIICH (POPMBI 3aIUCH AEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTHIECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM IOKA3aTEJIEM.

Jlorapudm uymcna. CpolictBa norapudma. JlecaTuyHble W HaTypasibHbIE
JorapuQMmsbI.

CHHyC, KOCHMHYC, TaHT€HC, KOTaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHHS LETBbIX U APOOHO-PAMOHATILHBIX YPaBHEHUHN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHOTrouseHbI ¢ IeTbIMUA KO3PPHUITUESHTAMHU.
Teopema Buera.

[TpeoOpa3zoBaHust YNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METO/BI pemeHus
UPpPALMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[TpeoOpa3zoBaHue BhIpaXXeHH, COAEpKALTUX JTOTapu(MBbI.

Jlorapudmuueckne YPaBHEHHS. OcHoBHBIE METO/IbI peLIeHUs
Jorapu(MUUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [TpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHHUH. PelieHre TpuroHoMeTpruueckux ypaBHEHUH.



Pemienne cucrem NMHEHHBIX ypaBHEHMH. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHU. OnpenenuTens MaTpUILbl 2 X2, €ro FTEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHHUE ONPEACIIUTENS JUIsl PEIIECHUS CHCTEMBI
JVHEWHBIX ypaBHEHWI. PellleHWe NPUKIAIHBIX 3a/ad C MOMOIIBK) CHCTEMBI
JMHEWHBIX YpaBHEHUU. MccinenoBanue NoCTpOCHHOW MOJENN C MTOMOUIIBI0 MATPHIL
Y OIIPENEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUN M HEpPaBEHCTB. lIpuMeHeHHEe ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJa4 U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuus, crnocoObl 3amanus (QyHKIUU. B3aumHO o0paTHbIe (QYHKIHH.
Komnozunuss gyukumit. I'paduk ¢GyHKIuu. DieMeHTapHble MpeoOpa3oBaHUs
rpaduKoB GyHKIIUH.

OO6nacTb ompeneneHuss ¥ MHOXKECTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexyTku 3HaKOMOCTOsIHCTBA. YETHBIE M Heu€THbIe (yHKIUU. [lepuoanueckue
¢ynkiun. IIpomMexyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBbI
dbynaknun. Hanbosnpiiee n HauMeHbIee 3Ha4YeHusT QYHKIINN Ha IPOMEXKYTKE.

Jluneiinas, KBaJpaThyHasi W APOOHO-TMHEHHAs (QYHKIUU. DJIEMEHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX IPadUKOB.

CrenenHas QpyHKIMS C HATypaldbHBIM M LENbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS N-0il cTeneHu Kak GyHKIIUN 0OpaTHOM CTENeHH
C HATypaJIbHBIM MOKA3aTEIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKUHUHU, UX CBOWCTBA M Tpadukwy.
Hcnonb3oBanue rpadgukoB GyHKIMMA 1715 pelieHus ypaBHEHUH.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHBIX 3aBUCUMOCTEHA.

Havana MmaTeMaTH4eCKOro aHaJIu3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IIOCienOBaTeabHOCTEH. MeTton
MaTEeMaTUYECKOM HHIYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIBHOCTH.
HcTopusi BO3HUKHOBEHUS MAaTEMaTUYECKOIO aHalM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckas 1 reoOMeTpHUecKas mporpeccud. beckoHeyHo yObIBaromiast
reoMerpuueckas nporpeccusi. CyMma O0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccu. JIMHEMHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmyiia CI0KHbIX
npoueHToB. Mcrnosib30BaHWE TPOTrpecCHH IS PEIICHUS peajbHbIX 3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHbie GyHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBolicTBa (QYHKIMII HENpPEpHIBHBIX Ha OTpe3ke. Meroa
WHTEPBAJIOB [UI PELICHUS HEPABEHCTB. [IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
(GyHKIUHI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBojaHble GyHKIMU. Onpenenennue, reOMeTpUUECKUi U
(buznyecKuii CMBICI MPOU3BOAHOMN. YpaBHEHHUE KacaTeNbHOU K rpa@uKy (PyHKIHH.

[TIpousBogubie  anmemeHTapHbix  ¢yHkuui.  [IpousBomHass ~ cymMMBl,
IIPOM3BENIEHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHI.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanuy HaJ MHOXECTBAMM M MX CBOMCTBA. JlnarpaMmsbl
Oiinepa—Benna. IIpumMeHeHHWe TEOPETHKO-MHOXKECTBEHHOIO —ammapara s
ONIMCAaHWs PEANBHBIX NPOLECCOB W SABJICHUW, IPU PEIICHWM 3a7a4 W3 JAPYIUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YDABHEHMUS.

11 KIIACC

Yucia v BIYMCICHUSA

HarypanbHbie u nensle yncna. [IpumeHeHne Npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoypmuiki oOumi nenutens (nanee — HOJl) m HamMmeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anroputma EBkiuaa s pemeHus
3a7a4 B LIEJIBIX YUCTIaX.

Kowmrmnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. Apu(MeTHYEeCKHe OIepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHn u3 KOMIUIEKCHOTO uucna. [Ipumenenune
KOMITJIEKCHBIX YMCEeTT IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHUM U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perenre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOABl PpEIICHUS TMOKAa3aTebHbIX U  JIOTapUPMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUUECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKHUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKU U peaibHON KU3HU, HHTEpIpeTalus
NOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommozunum GyHKIUHA. ['eomMerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTtpuyeckue GyHKIINHN, UX CBOWCTBA U TpadUKH.

['padrueckne meronpl pelieHHs] ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN JUIsI HUCCIENOBAaHUS TPOIECCOB U
3aBHCHMOCTEH, KOTOpbIE BO3HMKAIOT NMPHU PEUICHUH 3a/ad U3 IPYTHX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HHU.

Hauvaja MaTeMaTH4eCKOro aHajmn3a

[IpumMeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxneHne HanbobIIero 1 HAMMEHbIIETro 3HaU€HU N HepephIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumMeHeHne NpPOM3BOMHOM Il HAXOXKACHHUS HAWIy4dllero peleHus B
NPUKIAIHBIX 3aJa4dax, IS ONpPEAEIICHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (DOPMYJIOH Wi TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie
sneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNuTerpai. ['eomeTpudeckuid CMbICI HHTErpalia. BeruucieHne onpeaei€HHOro
uHTerpana no popmyne Hetotona-JIeitonuna.

[IpumeHeHue uwHTErpana A HaXOXKIEHUs IUIOWAAel MmIockux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJL.

[Tpumepsr pemenuii nuddepeHINaNbHBIX ypaBHEHUH. MareMmaTudeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOILIECCOB C TOMOIIBI0  AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJBbTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3HUIINH 00YJAIOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTI'O WIEHA POCCUIICKOT0 00I1I€CTBA, MPECTABICHUE O MATEMATUYECKUX
OCHOBaX (PYHKIMOHUPOBAHMUS PA3NUYHBIX CTPYKTYp, SIBJICHUH, MPOLEIYP
rpakJgaHckoro  oOmiectBa  (BBIOOpPBI,  OMPOCHI M JPYroe), yMEHHE
B3aUMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIHUSIMY ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPa)KJAHCKOM HIACHTUYHOCTH, YBAXKEHUS K
IPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIXKCHHM B JAPYTMX HayKax, TEXHOJOTHUAX, cdepax
HKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOro Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTHXKECHUN HAYKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B MOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETHUKY MaTEeMaTHUYECKUX
3aKOHOMEPHOCTE, 00BEKTOB, 3a/1a4, PELUICHU, pacCy>KICHUHI, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM acleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpecax 3I0pOBOTO M 0€30MacHOr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370POBBIO (30pOBOE TUTAHWE, COATAHCUPOBAHHBIN DPEXUM 3aHATUUA U
OTZIbIXa, peryisipHasl pu3nyeckas aKTUBHOCTH), (PM3UUYECKOE COBEPLICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03J0POBUTEIBHOM IEATEbHOCTBIO;

6) TpPy10BOT0 BOCIIMTAHMS:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTU TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  chepaMm  TPOPECCHOHATIBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur u pealn30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTb M CIHOCOOHOCTb K  MaTreMaTHMYecKOMy  OOpa30BaHUIO U
caM000pa30BaHMI0 HA TMPOTSDKEHWH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTUYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0J10TM4eCKOr0 BOCIIMTAHHUS:

c(OPMUPOBAHHOCTh  HKOJIOTMYECKON  KyJIbTYypbl, IOHMMAHHUE BIUSHUA
COLIMAIILHO-)KOHOMHYECKUX IPOLECCOB HA COCTOSHUE IPHUPOJHON M COLMAIBHOU
Cpefibl, 0CO3HAHME I100ATBHOI0 XapaKkTepa SKOJIOTHYECKUX MPOo0OJIeM, OpUEHTaLMs
Ha MPUMEHEHME MAaTeMaTHMYeCKUX 3HaHMM i1 peleHus 3axad B oO0jacTu
OKpY)KaloIled cpeabl, IUIAaHUPOBAHHWE IIOCTYIIKOB M OLEHKM HX BO3MOYKHBIX
HOCJEACTBUM JUIsl OKPYXKAIOUIEH cpenbl;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOLIIECTBEHHOM IPAKTUKU, TOHUMAHUE MATEMaTUYECKON
HAYKH KaK cepbl YEITOBEUECKOM JESATENBHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUISL pa3BUTHUSL LMBUIM3ALNY, OBJIAJEHUE SI3IKOM MAaTEMAaTUKH U MAaT€MATHYECKOU
KyJbTYPOH KaK CPEACTBOM MO3HAHMS MUPA, TOTOBHOCTb OCYILECTBIISITh IPOEKTHYIO
Y UCCJIEI0BATENbCKYIO J€ATEIbHOCTh MHANBUAYAJIBHO U B IPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue A1eiicTBUA:

BBISIBJISITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
00OBEKTOB, TOHSATUH, OTHOIICHWA MEXIy TOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS] TTOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAILINH,
OCHOBaHMUSI /111 000OIIIEHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  NPEOOPA3OBBIBATH  CYKICHHS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIEC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, IpeAsiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JIeNIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIKOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKIACHHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pemieHus ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIIECHUs, BEIOMPATh HanOoJIee MOAXOAAIINN C YIETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarejbLCcKue 1eHCTBUA:



UCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TUMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyITUpPOBaTh OOOOLICHHUS W BBIBOJABI IO pe3yJbTaTaM
OpOBEAEHHOTO  HAOMIOACHUS, UCCIENOBaHMs, OICHHWBAaTh  JIOCTOBEPHOCTD
MOJY4YEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLECcCa, a TaKXKe BbBIABUTATH
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATh eUIUTH WHGOPMAIMY, TAHHBIX, HEOOXOIUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATh,
CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIUIO PA3IUYHBIX BUJIOB U (HOpM
IpEeCTaBICHHUS;

CTPYKTYpUpOBaTh MH(POPMALMIO, NPEACTABIATh €€ B Pa3sNUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapruecKH;

OLICHUBATH HaAEKHOCTD uHpopMaIuu o CaMOCTOSITEJIHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS

OOmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXACHUS B COOTBETCTBHUH C YCIOBUIMH U
HEISIMU OOIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
M TUCbMEHHBIX TEKCTaX, [JaBaTh MOSCHEHUsS IO XOJy pELICHUs 3a/1a4H,
KOMMEHTUPOBATh NOJIYYECHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMHI,
npoOsiemMbl, pelaeMol 3aJaud, BbBICKA3bIBATh WJICH, HAIICJICHHbIE Ha TOHCK
pELIEHHUsI, COIMOCTABIISTH CBOU CYXKIEHUS C CYXKICHHUSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapy>KHBaTh Pa3jIM4Me M CXOJCTBO MO3UIHNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

NPEACTABIATh PE3YJIBTATHl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3EHTAllMU U OCOOEHHOCTEH ayIUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe NeiCcTBUSA
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 33/1a4d, BEIOMPATh CIIOCOO PEIIECHUS C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, YDMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pedeKkcud Kak  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB, BIAJICThH
crocobaMH CaMOIIPOBEPKH, CAaMOKOHTPOJS TMpoliecca M pe3yiabTaTa pelieHus
MaTEeMaTUYECKOH 3a/1au;

NpeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA [IETU U YCIOBUSAM, OOBSICHATH TPUIUHBI
JNOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OTIBITY.

CoBMecTHAs 1€ATEIbHOCTD:

MOHMMATh M HCIOJIB30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7ad, TPUHUMATH IIeIb COBMECTHOU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXKIaTh MPOLIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHHUS HECKOJBKHUX JTIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboTel (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C APYTUMH YJI€HAMHU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TPOAYKT TO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMHU
B3aUMOJCHUCTBUA.

IMPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 10 kiacce oOyd4aromuics TOJYYUT CIETYIONTUE
IpPEIMETHBIE PE3yJIbTaThl MO OTACJIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MAaTEMaTUYECKOrO aHATU3a:

Ymncsia v BIYMCJICHUS:

CBOOOJTHO OTEpUPOBATh TMOHATUSMU: PAIMOHAIBHOE YHCIIO0, OECKOHEYHas
nepuognyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PALMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATh JpoOM M TPOLIEHTH IS PEHICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOU KU3HU;

MPUMEHSTh MPUOTKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, PUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOHO OMNEpUpPOBaTH MOHITHEM: CTENEHb C LENbIM I[OKa3aTeleM,
UCIOJIB30BaTh MOAXOAAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YNCEN AJISl PEIICHUS
NPaKTUYECKUX 3a]a4 U NPEJCTaBICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUECKUN KOPEHb HATYpPaJIbHOU
CTCIICHU;

CBOOOIHO ONEPUPOBATH MOHATHUEM: CTETMEHb C PAIIMOHAIBHBIM MIOKA3aTeNIEeM;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: JOrapudM UHCHA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOOZHO ONEpPUPOBATh MOHSTUSIMM: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKCIIOBOIO apTyMEHTA;

ONEPUPOBATh MOHIATHAMU: APKCUHYC, APKKOCHUHYC M apKTAaHIE€HC YHCIOBOTO
aprymMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHSMH: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
palMOHAIBHBIX ypPaBHEHWH, NPUMEHATh METOJ WHTEPBAJIOB JUISI PELICHUS
HEPABEHCTB;

CBOOOZHO OIEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW IEPEMEHHO,
MHOTOYJIEH C LEIbIMU K0P PUIIMEHTaAMU, KOPHU MHOTOUJICHA, IPUMEHSTH JIEJICHHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y m Teopemy Buera ns
peuieHus 3a1ay;

CBOOOZHO ONEpPUpPOBaTh MOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHUI,
MaTpuLa, ONPENEIUTENh MaTpulbl 2 X 2 W €ro IEOMETPUYECKHHA CMBICII,
UCITIOJI30BaTh CBOMCTBA ONpENEHuTeNs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHUS,
OPUMEHATh ONPEIEIUTENH [UIsl PELIEHUsS CUCTEMbl JIMHEWHBIX YpaBHEHHU,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJEIM C IOMOIUBID MAaTpUIl U ONPEIACIUTEIIEH,
MHTEPHPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHN;

BBITNOJIHATH IPe00Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEP/KALMX CTEIIEHH C
palMOHAIBHBIM ITOKA3aTeIIEM;

UCIOJIb30BATh CBOIICTBa norapuMoB 1S npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATUAMU: HPpALMOHAJIbHBIC, [TOKA3aTEIbHbIC U
Jorapu(pMUUECKHEe YpPaBHEHNUS, HAXOAUTh UX PELIEHUS C IIOMOIIbIO PaBHOCUIIBHBIX
IIEPEXO0B WIIA OCYILECTBIISASA IPOBEPKY KOPHEW;



OPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHE (POPMYIIbI ISl TpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OpPMyJbl  JUIsl  PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXXECHUS, YpaBHEHHUS, HEpPABEHCTBA IO YCJOBHMIO 3aJayH, MCCIEIOBAThH
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allliapara ainreopsl.

DyHKUMM U TPaPuKu:

CBOOOZHO ONEPUPOBATH MOHATUAMU: (QYHKIUS, CIOCOOBI 3aaHus QYHKIUH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMSA (yHKUMHA, Trpapuk QyHKIHUH,
BBITIOJIHSATH 3JIEMEHTApHBIE TPe0Opa3oBanus rpadUKoB PyHKINH;

CBOOOZHO ONEpPUPOBATh MOHITUSIMM: O0JIACTH ONPEAENICHUS U MHOMXECTBO
3HaYeHUN PYHKUMH, HYyJIU QYHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSMHU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (yHKIMK, HaumOoJblllee M HaMMEHbIlee 3HaueHWe (YHKUMU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpUPOBATh NOHATUAMM: CTEIIEHHAs (QYHKUUS C HATYpAJIbHBIM U
HENbIM TOKa3zarenaeM, rpa@uK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasartesiemM, rpa@uk KOpHS n-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU ¢
HaTypaJIbHbIM [10Ka3aTeleM;

OIEpUpPOBaTh MOHATHUSIMM: JIMHEHHAas, KBaJpaTU4yHas M JPOOHO-TUHEHHAs
(YHKIMH, BBIIOJHATh 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOZHO OIEpUpOBaTh MOHATHUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GYHKIIMM, UX CBOMCTBA M TpaduKH, HCIOIb30BaTh MX rpaduku A pelieHus
YPaBHECHUM;

CBOOOZHO ONEpPUpPOBATh MOHATUSIMM: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHUSA MPOIECCOB U
3aBHCUMOCTEH MpU peUIeHUH 3a7a4 U3 IPYrHX Y4eOHBIX MPEAMETOB M PEaJbHOU
KU3HU, BBIPAXaTh (DOPMYJIaMH 3aBUCUMOCTH MEX]ly BEIMUMHAMY;

Hauaja maTeMaTH4eCKOro aHAJIM3a:

CBOOOMHO OMEpPUPOBATh MOHATHIMH: apuUPMETHUECKas M TeoMeTpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKasi MPOTPECCHs], TUHEHHBIN U
HKCIIOHEHLIUATIBbHBINA POCT, (DOPMYJIa CIOKHBIX NPOLIEHTOB, UMETh IPEICTABICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh IPOIPECCUU JJIs PEIICHUs pEabHbIX 3alad MPUKIATHOTO
Xapakrepa;



CBOOOIHO OTIEpUPOBATH MOHATHIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 3a1aHUs
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEJ0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUYHO MaJIbIX;

CBOOOJTHO ONIEPUPOBATH MOHATUSMHU: HETIPEPHIBHBIEC (DYHKIIMH, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBaTh MOHATHEM: (DYHKIHSA, HENpPEephIBHAs Ha OTPE3KeE,
MPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (QYHKIUN ISl pELICHUS 3a]1ay;

CBOOOJTHO OIEpUpOBaTh TMOHATUSMHU: TIepBas U BTOpask IPOU3BOIHbBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIYUCIISITh TPOU3BOJIHBIE CYMMBI, MPOU3BEJCHUS, YACTHOIO U KOMIO3ULIUU
NBYX (DyHKITUH, 3HATH TPOU3BOAHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUN CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHoxkecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBaTH TMOHATUSAMHU: MHOXKECTBO, ONEpalud  Haj
MHOKECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jjisi OMKUCAHUsI peabHbIX
IIPOLIECCOB U SIBJICHUM, TPU PEIICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OMNEpPUPOBATH MOHATUSMU: OINpEAENICHUE, TeOpeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMATHYECKOT0 00BEKTA, JOKA3aTE€IbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOy4yaroOIIMICAd TOJYYUT CIIECIYIOIIHUE
IpEeIMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOr0 aHAIU3ay:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONIEPUPOBATH MOHITUAMU: HATYPAIBHOE U 1[E€JI0€ YU CII0, MHOKECTBA
HATYpaJbHBIX U LIEJIbIX YHCEJI, UCIO0JIb30BaTh MPU3HAKU JIETUMOCTH LIEJbIX YHCEl,
HO/I u HOK HaTypanpHbBIX 4MCeN Uil PELICHHUsS 3a7ad, IPUMEHSATh AJITOPUTM
EBknnpa;

CBOOOZHO OIEpPUPOBaTh MOHATHEM OCTaTka IO MOJIYJIO, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJTHO OMNEPHUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXKECTBO
KOMIUIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YHCia B ajaredpanyeckoil u
TPUTOHOMETPHUUYECKOI (hopMe, BBITIOIHATH apu(METHUECKHE ONepalui ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TOHATHUSMU: HPpAlMOHATBHBIC, TMOKAa3aTeIbHBIE U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIIEHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIICeHHH TPUTOHOMETPUUYECKOTO
YPaBHEHMUS;

CBOOOJTHO OTEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
IPUMEHSATh  HEoOXoaumbie  (HOPMYJBI  JJIE  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TIOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHECHUI 1 HEPABCHCTB;

pemarb palOHAJIbHBIE, UppALMOHAJIBHBIE, MOKa3aTeJbHBIE,
jJorapuMUYECKre U  TPUTOHOMETPUYECKHE YpaBHEHHMS U  HEPaBEHCTBA,
coAepkKallue MOAYJIH U TapaMETPBhI;

MPUMEHSTH TpaduuecKre METOIbI JJIS PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ NapaMeTpaMu;

MOJICJIMPOBaTh peajbHble CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDAKECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJBb30BAHUEM ammapara ajireOpsl,
VHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UUMU (GYHKUUA C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIHIA;

CTPOUTH TEOMETPUYECKUE 00pa3bl YypaBHCHUI M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMepUpOBaTh MOHATUSAMU: TpadUKd TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (QYHKIUUA IS MOJCIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Havajsa maTeMaTH4eCKOro aHaJIu3a:

UCIOJIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJbIICe U HAUMEHBIIIEE 3HAUCHHS (DYHKITUU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOJHYIO JUISI HAXOXKACHUS HAWIIYy4YIlEero pELICHUS B
MPUKJIAJIHBIX, B TOM YHCJIE COUMAIbHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIisl ONPEACICHUs
CKOPOCTHU U YCKOPEHHMsI MPOIEcca, 3aJaHHOT0 (GopMyIIoi Uiu Tpadukom;



CBOOOIHO OmEpUpOBaTh TMOHATUAMM: TepBOOOpa3Has, ONpeAeIEHHBIN
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IJIOLIA/IN THIOCKUX (GUTYp U 0OBEMBI TEJl C MOMOUIbIO HHTETPaa;

UMETh IMpPEJCTaBIIEHUE O MaTeMaTHYeCKOM MOJAEIUPOBAaHUM Ha TMpUMEpe
cocTaBlieHUs AU PepeHnanbHbIX YpaBHEHHUIA;

pemath MPUKJIaJHbIE 3aa4d, B TOM YHCIE COLUATBHO-IKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTeMaTHUYECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
n/n NPOrpamMmbl Bcero Kourposeupie  Tpakruteckue o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsbl
MHOX€eCTBO IeHCTBUTEILHEIX YHUCE.
1 Muorowiensl. PanimonanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynkuu 1 rpaduku. CrerneHHast GyHKIUS ¢ 12 |
LETIBIM [TOKa3aTeIeM
3 Apudmernueckuil KOpeHb N-0i CTENEeHH. 15 1
HppaunonaibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazareapHbIe 10 |
ypaBHEHUS
5 Jlorapudmudaeckas pyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuiecKkue BbIpaKEHUS U ” |
YpaBHEHUS
7 ITocnenoBaTeIbHOCTH U IIPOIPECCUH 10 1
8 HenpepsiBabie pynkiuu. [IpousBognas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoarieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
1 HccnenoBanue GyHKIMN ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHOMETPUUECKUX (PYHKITUH. 14 1
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MoKazaTelbHbIE U 24 |
JorapuMuUecKue HepaBeHCTBa
KommiekcHbie uncia 10 1
HarypanbHbie u 1ienble yncina 10 1
CucreMbl panoHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE INIVTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtposabHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

MHoO3ecTBO, oneparuy Hajl
MHO>KECTBAMU U UX CBOMCTBaA

Huarpammsl Ditnepa-Benna

IIpuMeHeHne TeOpETUKO-
MHO>KECTBEHHOTO anapara s PeIeHUs
3a1a4

Parmmmonansabie yncina. OOBLIKHOBEHHEBIE U
JIeCATUYHbIE TPOOHU, IPOLIEHTHI,
OEeCKOHEUYHBIC TIEPUOANYECKUE APOOH

Parmmmonansabie yncina. OOBIKHOBEHHEBIE U
JeCATUYHBIE IPOOU, TTPOIICHTHI,
OECKOHEYHBIE TTEPUOANIECKUE APOOH

[Ipumenenue qpoOe u MPOIEHTOB IS
pellIeHHs TPUKIAAHBIX 3a1a4

[Ipumenenue qpoOeit u MPOLEHTOB IS
pELICHHS TPUKIAJIHBIX 3a1a4

JleicTBUTENbHBIC YKclia. PalimoHnanbHbIC U
HppAIMOHAIILHBIE YHCIIa

Apudmernueckre onepanuu ¢
JeWCTBUTEIEHBIMHI YHCIIAMHU




10

Moaynb AEHCTBUTEIBHOIO YHCIIA U €70
CBOMCTBa

11

[TpuGnukEHHbBIE BHIYMCIICHUS, IPaBUIIa
OKpYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCICHUMN

12

OCHOBHBIE METO/IbI PEIIEHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIIEHUS LENbIX U
JTPOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METOIBI PEIICHUS ENBIX U
JTPpOOHO-PALIMOHAIBHBIX YPaBHEHUHN 1
HEPABEHCTB

15

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

16

MHOTOUIEHBI C LENBIMU
koo duuuentamu. Teopema Buera

17

Pemenue cuctem TMHEHHBIX YpaBHEHUM

18

Pewienne cucreM JIMHEWHBIX YPaBHEHUN

19

Marpuiia cucTeMsbl JIMHEHHBIX YPAaBHEHUN.

Onpenenurenb MaTPUIBI 2X2, €T0
reOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYHUCIICHUC €I'0 3HAYCHUA

20

Onpenenurenb MaTPUIBI 2X2, €T0
reOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAUCHHUS




21

[IpuMeHeHue onpeaesuTens il peleHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

22

Pewenne npukiiagHbIX 3a/1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

23

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOLIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponshast pabora: "PanmonanbHble
ypaBHEHHMsI U HepaBeHCTBA. CHUCTEMBI
JIMHENHBIX YpaBHEHUI"

25

OyHKIMS, CIIOCOOBI 3a/1aHus (DYHKITUH.
B3anmuo obpaTHbie QyHKITUH.
Komnosunus ¢pyHkunit

26

I'padux Gyakmmm. DnemMeHTapHbIS
npeoOpa3oBaHus rpapukoB GyHKIUN

27

OO0nacTp ornpeneneHus: 1 MHOKECTBO
3HaueHnit pynkuu. Hynu Qyskmmm.
[TpomMexyTKH 3HaK MOCTOSTHCTBA

28

U&rHple 1 HEUETHBIE (PYHKITUH.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiiee u HanMeHblIlIee 3HAYCHUE
(GyHKINU Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTudHas U IpOOHO-
JTUHEeNHas PyHKIHH

31

DJIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHre TPaPUKOB ATUX YHKITAN




DJIeMEHTapHOE UCCIIEJOBAHUE U

32 .
MOCTpOeHre TPaPUKOB ATUX YHKITAN

1 Crenens ¢ 11enbIM NokaszarenaeM. buaom
Hsrorona

34 CreneHn ¢ LIETIBIM ITOKa3aTeaeM. buaom
Hbrorona
CrenenHas (yHKIHS C HATypaJIbHBIM U

35 LEJIBIM NToKa3aTtesieM. E€ cBolicTBa u
rpadguk

36 KonTtponbhas padora: "CrenenHas
¢ynkuus. E€ coiicTBa u rpapux”

37 Apudmernaeckuii KOpeHb HATypaIbHOM
CTEIEHU U €ro CBOMCTBA

18 Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCITOBBIX BBIPAKEHUH,
CoJIeprKalIuX CTENEHU U KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH,
COJIeprKalINX CTENEHN U KOPHU

A1 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHUH,
CoJIeprKalINX CTENEHN U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/BI PEIICHUS UpPALMOHAIBHBIX
ypaBHEHUU
Uppannonanbasie ypaBHeHUsA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALUOHATBHBIX

ypaBHEHUU




Wppannonanbuble ypaBHeHUs. OCHOBHbIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIbHBIE TTEPEXO/IbI B pELICHUN
WPPALMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIEHBIX YpaBHEHUI

47 PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIbHBIE TTEPEXO/IbI B pELICHUN
WPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 KaK (yHKIIMH OOpaTHOW CTEIEHH C
HaTypaJbHBIM MIOKa3aTesieM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

50 KaK (yHKIIMH OOpaTHOW CTEINEHH C
HaTypaJIbHBIM IOKa3aTelleM
KonTtponsHas pabdota: "CpoiicTBa 1

51 rpaduk KOpHS N-0if CTETeHH .
UppannonanbHbie ypaBHEHUA"

57 CreneHsb ¢ palliOHAIBHBIM [T0KA3aTEIEM U
e€ CBOICTBA

53 CrerneHb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOIICTBa

54 CreneHsp ¢ palliOHAIBHBIM [T0KA3aTEIEM U
e€ CBOIICTBa

55 [Toka3zaTenpHast QpyHKIMS, €€ CBOMCTBA U

rpadux




Hcnonp3oBanue rpaduka GyHKIMM 115

56 pellIeHNs] ypaBHEHHI !

57 Hcnonp3oBanue rpaduka GyHKIMM 115 |
pelueHusl ypaBHEHU I
ITokazarenbHble ypaBHEHUS. OCHOBHbIE

58 METO/IbI PEIICHUS MOKa3aTENbHBIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEHUS. OCHOBHBIE

59 METO/IbI PEIICHUS MOKa3aTENbHBIX 1
ypaBHEHUU
[Toka3zaTenpHble ypaBHeHUs. OCHOBHbBIE

60 METO/Ibl PEIIECHNUS TOKA3aTEIbHBIX 1
ypaBHEHUU

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

62 Jlorapudm uucmna. CoiicTBa jgorapudpma 1

63 Jlorapugm uncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucmna. CoiicTBa jgorapudpma 1

65 JlecaTUYHBIE U HATYpAJIbHBIE JTOTapH(PMBI 1

66 JlecaTHYHBIC U HATYpATbHBIC JTOTaPUPMBI 1

67 [IpeoOpa3oBanHue BEIpAKEHUH, !
CoJIepXKaIiux Jorapudmbl

68 [IpeoOpazoBanue BEIpAKEHUH, !
coJiepKaIUX JOTapu(pMbl

69 [IpeoOpa3zoBanme BBIpaKEHUH, 1
CoJIepXKaIiux Jorapudmbl

70 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA |

u rpaduk




Jlorapugmuueckas pyHKIus, €€ CBOWCTBA

71
1 rpaduk

7 Hcnonp3oBanue rpaduka GyHKIMM 115
pelueHusl ypaBHEHU I

73 Hcnonb3oBanue rpaduka GyHKIUN 15
pEllIeHNs] YpaBHEHHI
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METObI PELICHUS
JorapupMUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

75 OcHOBHBIE METO/IBI PELLICHUS
norapupMUUECKUX ypaBHEHUI
Jlorapudmuueckre ypaBHEHUS.

76 OcHOBHBIE METO/IBI PELLICHUS
norapupMUYECKUX ypaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUU
JorapupMUUECKUX ypaBHEHUI

73 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUU
norapupMUYECKUX ypaBHEHUI
KonTtponsHas pabora:

79 "Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHeHUS"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHUCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHTE€HC
YHUCIIOBOTO apryMeHTa

2 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

YHCIIOBOT'O ApT'yYMEHTA




ApKCUHYC, apKKOCUHYC U apKTaHI€HC

83 YHCIIOBOTO apTyMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OIIpEEIEHUE TPUTOHOMETPUUECKUX
(GYHKLUI YUCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpyKHOCTb,

85 OnpeAeieHue TPUTOHOMETPUIECKHUX
(GYHKLUI YUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUIECKHUE
bopMyIIBI

%7 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

28 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmybl

29 OCHOBHBIE TPUTOHOMETPUIECKHUE
bopMyIIBI

90 [IpeobpazoBaHne TPUTOHOMETPUIECKUX
BBIPAKECHUMN

01 [Ipeobpa3oBaHye TPUTOHOMETPUIECKUX
BBIPAKECHUI

9 [Ipeobpa3oBaHye TPUTOHOMETPUIECKUX
BBIPAXKEHUMN

93 [IpeoOpazoBaHne TPUTOHOMETPUIECKUX
BBIPAKECHUI

94 Pemenne TpUroHOMETPUYECKIX
ypaBHEHUU

95 Pemenne TpUroHOMETPUYECKIX

ypaBHEHUU




Pewienne TpuroHOMETpUYECKUX

96 .
ypaBHEHHUI

97 Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

08 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUU

99 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU

100 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU
Kontposbhas padoTa:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS 1
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

102 rocjienoBareibHocTel. Meton
MaTeMaTHUYeCKON UHAYKIIUU
MOHOTOHHBIE U OTpaHUYECHHBIE

103 nocJeIoBaTeabHOCTH. VicTopus ananuza
OECKOHEYHO MaJbIX

104 Apudmernueckas mporpeccust

105 ['eomeTpuyeckas mporpeccus

106 BeckoHneuHo yObIBaromias reoMeTpuieckas
nporpeccust

107 CyMMa 0eCKOHEUHO yOBbIBaIOIIIEH
reOMEeTPUUYECKOI mporpeccuu

108 JIMHENHBIN U YKCIOHEHUUAIIBHBIA POCT.

Yucno e. Dopmysa CI0KHBIX MPOLIEHTOB




JIMHENHBIN U YKCIOHEHUUAIIBHBIA POCT.

109
Yucno e. Dopmysa CI0KHBIX POLIEHTOB
Hcnons3oBanue nporpeccuu uist

110 pelIeHus pealIbHbIX 3aa4 PUKIIAJHOIO
Xapakrepa

11 Kontposbnas padoTa:
"[TocnenoBarebHOCTH U TIporpeccuu’”

112 HenpepsiBHbIe (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI TPaQHUKOB
byHKIMI

114 CgoiicTBa (YHKIIMI HETPEPHIBHBIX Ha
OTpE3Ke

115 CpoiicTBa (hyHKIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsl PEILIEHUS
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GYHKIUH 715 pereHust 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIM 1715 pereHust 3a1a4

121 [lepBas u BTOpast npon3BoAHbIE GYHKIUN

122 Onpenenenre, reOMETPUYECKUN CMBICIT

MIPOU3BOAHOMN




Onpenenenue, GU3NUECKUN CMBICIT

123 N 1
MIPOU3BOTHOM
124 YpaBHeHUE KacaTelbHOU K TpaduKy |
byHKIIUHU
125 YpaBHeHHE KacaTeIbHOU K TpaduKy |
byHKIUHA
126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (DYHKIIMNA 1
127 [Tpon3BoHBIC dTIEMEHTAPHBIX (DYHKITHI 1
128 [IpousBoHAs CyMMBI, IPOU3BEICHMUS, 1
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH
129 [IpousBoHAs CyMMBI, POU3BEICHMUS, |
YaCTHOTO ¥ KOMITO3UIIMU (QYHKIUN
130 [TpousBogHast CyMMBI, TPOU3BEACHUS, 1
YaCTHOTO ¥ KOMMO3UIIMU DYHKIIUH
131 KonTtponsHas padora: "[IponsBoanas” 1 1
132 [ToBTOpEeHmE, 0600IIEHNE, |
cucTemartu3anus 3HaHui: "YpaBHeHus"
133 [ToBTOpEHmE, 0000IIEHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
134 Wrorosas koHTpoJbHASA paboTa 1 1
135 HroroBast kKoHTpoOIbHAs paboTa 1 1
136 [ToBTOpeHwue, 0606H1€H1f€, |
cucTeMaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

Kosn4yecTBO 4acoB

KonTpoJibHbIE

Bcero
padoThbI

IIpakTnyeckue
padoThI

JlaTa
H3yYeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IprMmeHeHne npou3BOIHON K
ucciea0BaHui0 QYHKIMI Ha
MOHOTOHHOCTH U 3KCTpeMyMBI

[IprMmeHeHne npou3BOIHON K
HcCre0BaHuI0 (DYHKIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

IIpuMeHeHnne nNponu3BOIHOM K
WCCJICIOBAHUIO (PYHKIIMI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

IIpuMeHeHnne nNponu3BOIHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IprmeHeHnne npou3BOIHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IprMmeHeHnne npou3BOIHON K
HCCIIeI0BaHMIO (DYHKIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

Haxoxnenue HanbonpLero u

HAaUMEHBIIIETO 3HAUEHUS HENPEePHIBHOMN

GYHKIIMH Ha OTpE3Ke




Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPBIBHON
GYHKIIMH Ha OTpE3Ke

Haxoxnenne HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

10

Haxoxnenne HanOombIIEro 1
HAVMEHBIIIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

11

Haxoxnenne HanOonbIIEr0 U
HAaUMEHBIIIETO 3HAUCHUS HEPEPBIBHON
GYHKIIMH Ha OTpE3Ke

12

Haxoxnenne HanOonbIIEr0 U
HAaUMEHBIIIETO 3HAUCHUS HEPEPBIBHON
GYHKIIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHOM IS
HaXO0XJIEHUS HAaWITY4LIEro pelIeHUs B
MPUKJIAJHBIX 3a7a49ax

14

[Ipumenenre npou3BOIHOM IS
HaXO0XIEHUS HAaWIY4LIEro PEeIICHUs B
MPUKJIAJHBIX 3a7a4ax

15

[IprmeHeHre nporu3BOIHOMN ISt
oTpezieNieHUs] CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 GOPMYIIONH UK
rpadpukom

16

[IprmeHeHre nporu3BOIHOM ISt
OTIpeIeTICHUSI CKOPOCTH M YCKOPEHUS




mporiecca, 3a1aHHOTO (GOPMYIION HUITH

rpagukoM

17 Komnosunus ¢pyHkunit

18 Kommozurus ¢hyHKimit

19 Komnosunus ¢pyHkunit

20 ['eomeTpuyeckre 0Opa3bl ypaBHEHU Ha
KOOPJAWHATHOU IJIOCKOCTH

21 I'eomerpuueckue 0O6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

” Kontponbnas pabota: "UccnenoBanue
(GYHKIHUH ¢ TOMOIIBIO TPOU3BOTHON"

” [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
[TepBOOOpa3HbBIE dNTEMEHTaPHBIX

24 ¢ynkuunii. [IpaBuna HaxoxKAEHUSA
epBOOOPa3HBIX
[TepBOOOpa3HbBIE dNTEMEHTaPHBIX

25 ¢dbyukuii. [IpaBuina HaXOXKACHUS
epBOOOPA3HBIX

26 Nurterpan. ['eomeTpudeckuii CMbICHT
MHTETpaa

7 Brruncnenue onpenenéHHOro nHTErpaia
o ¢popmyne Herorona-JIeitOnuia

73 Brruucnenue onpenenéHHoro uHTerpaina
no ¢popmyne Hetorona-Jleitbuuma

29 [IprumeHeHnue uHTErpaia s

HAXOJKJICHUS TIIOIA IeH TUIOCKUX GUTyp




IIpuMeHenue uHTErpana 1

30 HaXO0XJIEeHUS 00hEMOB Tr€OMETPHUIECKUX
TeN

31 [Tpumeps! pemennii mudepeHanTbHbIX
ypaBHEHUN

1 [Tpumeps pemennii nuddepeHImaTbHbIX
ypaBHEHUU
MaremaTtnueckoe MOJEIUPOBaHHE

33 pEATBbHBIX MPOILECCOB C MOMOIIBIO
nudepeHIATBHBIX YpaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U rpaduKu

36 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U Tpaduku

37 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TpaduKu

18 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpaduKu

19 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBA U Tpaduku
OT60p KOpHEN TPUTOHOMETPHUIECKHIX

40 YpPaBHEHUH € TIOMOLIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IOMOILBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUIECKHIX

42 YpaBHEHUH C TOMOUIBIO
TPUTOHOMETPHUECKOH OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

43 YpPaBHEHUH € TIOMOLIBIO
TPUTOHOMETPUUECKOMN OKPY>KHOCTH

44 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

45 Pemenne TpuroHomMeTpruuecKux
HEPABEHCTB

46 Pemienne TpUroHOMETpUYECKUX
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "I'paduku

48 TPUTOHOMETPUIECKUX (QYHKITAM.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI pELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOIbI PELIEHUS

norapu(pMUUECKUX HEPABEHCTB




OcHOBHEBIC MCTObI pCIICHUA

>4 JOrapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEILICHUS
JorapupMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHAIILHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHAIILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHATLHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peLIeHUS
UppaIMOHATBHBIX YPaBHEHHIHA
& I'paduueckue MeTobI peleHus
UppalMOHAIIBHBIX YPAaBHEHUH
63 I'paduueckue MeTOIBI peLICHUS
[I0Ka3aTEJIbHBIX YPAaBHEHUM
64 I'paduueckue MeTobI pelIeHus
NOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTobI peleHus
JOrapu(pMHUUECKUX ypaBHEHUI
66 I'paduueckue MeTOIBI peLIeHUS
Jorapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTObI pelIeHus

norapu(pMHUUECKUX HEPABEHCTB




68

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

69

I'paduueckue MeTo bl peneHus
MOKA3aTeNbHBIX U JOTapu(PMHUIECKUX
ypaBHEHUN

70

['padmyeckue MeTOABI peLIeHUs
NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

['padmyeckue MeTOABI peLIeHUs
MOKa3aTeNbHBIX U JOrapu(PMHUIECKUX
HEPABEHCTB

72

Kontponbnas padoTa:
"UppaunoHalibHbIE, MOKa3aTEIbHbBIE U
norapudpMuIecKrue HepaBeHCTBA"

73

KowmrnekcHeie ynicna. Anrebpandeckas u
TPUTOHOMETpHUYECKast (POPMBI 3aITUCU
KOMILIEKCHOTO YHCIIa

74

KowmrnekcHeie ynicna. Anrebpandeckas u
TPUTOHOMETpHUYECKast (POPMBI 3aITUCU
KOMILJIEKCHOT'O YKCia

75

Apudmernaeckue oneparuu ¢
KOMIUIEKCHBIMHU YUCIIaMHU

76

Apudmernaeckue oneparuu ¢
KOMIUIEKCHBIMHU YUCIIaAMHU

77

N300parkeHne KOMIUIEKCHBIX YUCEl Ha
KOOPAMHATHOW ITIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YUCel Ha

78 KOOPIAWHATHOW IJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIUIEKCHOTO YHClIa

20 ®opmyna Myaspa. Kopuu n-oit ctenenn
13 KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEN JITIst

81 peteHust GU3NIECKUX U TEOMETPUIECKUX
3a1a4

20 KonTtponpHas pabdota: "KomruiekcHble
yucna"

&3 Harypanbhbie u 1enbie yncia

84 Harypanbnble u 1iensle ynucia

25 [IpuMeHeHre NPU3HAKOB AETMMOCTH
LEJIBIX YUCEI

26 [IpumMeHeHne NPU3HAKOB AETUMOCTH
LEJIbIX YUCEII

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

28 [IpuMeHeHre NPU3HAKOB AETMMOCTH
nensix yncen: HOJ u HOK

29 [IpumMeHeHne NPU3HAKOB AETUMOCTH
LEJIbIX YHMCEII: OCTATKH 10 MOJYJIIO

90 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJIbIX YHCEJI: OCTATKU [0 MOIYJIIO
[IpuMeHeHre NPU3HAKOB AETMMOCTH

91 LEeJbIX YnceN: aroput™ EBknuaa mis

peIICHUA 3a4a4 B LCJIbIX YHUCJIAaX




92

KonTponsHas padora: "Teopus memnbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTh YPaBHEHUI.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA

95

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH pariioHaIbHBIX
ypaBHEHUU

96

OCHOBHBIE MCTOABI pCIICHHUA CUCTCM U
COBOKYITHOCTEW HppalliOHAIBHBIX
ypaBHEHUU

97

OCHOBHBIE MCTOABI pCIICHHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

98

OCHOBHBIE METO/IBI PELICHHS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

99

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JorapuMUUECKUX
ypaBHEHUU

100

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JorapuMUUECKUX
ypaBHEHUU

101

HpI/IMeHeHI/Ie CUCTEM K pCUICHUTIO
MAaTEMAaTHYCCKUX 3aJ4a4 U 3aJ4a4 U3




pa3MyHBIX 00JacTeil HAyKH U peatbHOM
JKU3HHU, UHTEPIIPETALNS OJyYEHHBIX
pe3yJIbTaToB

102

[IprmeHeHne CUCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
Pa3TUYHBIX 00JIACTe HAyKN U peallbHON
JKU3HHU, HHTEPIIPETALUs OJTYYEHHBIX
pe3yabTaToOB

103

[IpumeHeHne HEPaBEHCTB K PELLICHHIO
MaTeMaTUYECKUX 3a/1a4 1 3a1a4 U3
Pa3TUYHBIX 00JIACTeH HAyKU W peallbHON
JKW3HHU, MHTEPIIPETALUs OJTYYEHHBIX
pe3yabTaToOB

104

KonTtponsHas padora: "Cucremsl
PaIMOHANILHBIX, HPPAIIMOHATBHBIX
MOKA3aTeNbHBIX U JOrapu(PMHUIECKUX
ypaBHeHUI"

105

PanyonanbHbIE ypaBHEHUS C
napameTpamu

106

PanmonanbHbie HEpaBEHCTBA C
napameTpamMu

107

PanyoHanbHbIE CUCTEMBI € ITapaMeTPaMHu

108

HppanmonansHble ypaBHEHUS,
HEPABEHCTBA C TapaMeTpaMHu

109

NppanyoHalibHbIE CUCTEMBI C
napaMeTpamu

110

IToka3arenbHble YpaBHEHHUsI, HEPABEHCTBA
C IapamMeTpaMu




111

[loka3zarenbHble CUCTEMBI C TApAMETPAMU

112

Jlorapudmuueckre ypaBHEHUS,
HEPABEHCTBA C TapaMeTpaMHu

113

Jlorapudmudeckne CUCTEMBI ¢
napameTpamu

114

TpuroHomeTprudecKkue ypaBHEHUs C
napameTpamu

115

TpuroHomeTpuveckre HepaBEHCTBA C
napaMeTpamu

116

TpuronomeTpuyecKkrue CUCTEMBI C
napaMeTpamu

117

[Toctpoenue u uccnenoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHbIX
CUTYyalUi C IOMOLIBIO YPAaBHEHUH C
napaMeTpamu

118

IToctpoenue u uccinenoBaHue
MaTEeMaTUYeCKUX MOJENIEH pealbHbIX
CUTYalHI C TOMOIIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

119

[Toctpoenue u uccinenoBaHue
MaTEeMaTUYeCKUX MOJENIEH pealbHbIX
CUTYalHI C TOMOIIBIO CUCTEM
YPaBHEHUH C ITapaMeTpamu

120

KoHnTtponbhas pabdota: "3amgauu ¢
napamerpamu”

121

[ToBTOpEeHme, 0600IIEHNE,
cucTtemMaTu3anus 3HaHui: "YpaBHenus"




122

[ToBTOpeHnue, 06001ICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBHenus"

123

[ToBTOpeHue, 06001ICHNE,
cUCTEMaTH3alys 3HaHUil: "Y paBHEHHU .
Cucremsl ypaBHeHHI"

124

[ToBTOpeHme, 0600IIEHNE,
cucrtemaTtusanus 3Hanuil: "HepaBeHcTBa

125

[ToBTOpeHme, 0600IIEHNE,
cuctemaTusanus 3Hanuil: "HepaBeHcTBa

126

[ToBTOpeHnue, 06001ICHNE,
cucremarusanus 3Hanuil: "HepaBeHncraa'

127

[ToBTOpeHme, 0600IIEHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoanas
U €€ npumMeHeHue"

128

[ToBTOpeHme, 0600IIEHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoanas
u € npuMeHeHue"

129

[ToBTOpeHnue, 06001ICHNE,
cucremarusanus 3Hanuil: "[IponsBogHas
u € npuMeHeHue"

130

[ToBTOpeHue, 06001ICHNE,
cuctemarusanus 3HaHuil: "UHTerpan u
€ro npuMeHeHue"

131

[ToBTOpEeHme, 0600IIEHNE,
cucreMarusanus 3HaHui: "OyHkuun"

132

[ToBTOpeHme, 0600IIEHNE,
cucrtemaTusanus 3Hanuil: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucrtemaTusanus 3Hanuil: "OyHkuun"

134 Hrorosas koHTpOJBbHASA paboTa 1 1

135 HroroBast koHTpOIbHAs paboTa 1 1

136 [ToBTOpeHwme, 0606H1€H1f€, 1
CHUCTEeMaTH3aIus 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

136
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