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INOACHUTEJIbBHASA 3AIIMCKA

VYuebnsiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B IPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJIHOH CTOPOHBI, OH OOECIEYHBACT WHCTPYMEHTAIBHYIO 0a3zy s
M3YYCHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroll CTOPOHBI, (hopmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
JUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIBHBIM SI3IKOM COBPEMEHHON HayKH, KOTopas (OpMYIUPYeT CBOU
TOCTIDKCHHSI B MAaTEMaTHIECKOH opMe.

VYuebHblli Kypc anreOpsl M Havajl MaTeMaTHYECKOro aHallh3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIQJICHUS 3aKOHaAMU (U3UKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOM KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHAX, YBEPEHHO HCMOJb30BaTh WX JJIsl JajbHEHIIero oOpa3oBaHUsS U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajieHHe aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTUMHU KOHCTPYKIMSIMU alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3bIBaTh
YTBEPKIAEHUS C TTOMOIIBI0O UHAYKIIMU U PACCYXKIaTh JEAYKTUBHO, MCIOIb30BATh
0000IlIEHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KPEATUBHOE U KPUTUYECKOE MBIILICHUE.

B xone u3ydenus yuebHOro Kypca «Anrebpa v Havajla MaTeMaTHYECKOTO
aHajau3a» oOydYarolluecs IMOJy4YaroT HOBBIM OMBIT PEIICHUS MPUKIAAHBIX 3ajad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MAaTEeMaTUYECKUX MOJICNIeH peajbHbIX CUTYalluH,
UHTEpIpPETAlUK  TOJYYEHHBIX  PEHICHUH, 3HAKOMATCS C  OpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U MCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMH U UX aBTOPAMM.

VYueOHbIll Kypc 001aJaeT 3HAUYUTEIBHBIM BOCIUTATEIBHBIM TOTEHIIUAIIOM,
KOTOPBIM pealu3yeTcss Kak uepe3 Y4yeOHBbI Mmarepuajn, CHnocoOCTBYIONIUN
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4epe3 crenuduxy ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOSITEJIbHOCTU, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «Anrebpa W Hauyajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna



U BBIYUCIICHUS», «DyHKINU U TpaduKuy, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTH4YeCKoro aHanusa», «MHoxkecTBa u JIOTMKa». Bce o0oCHOBHbIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCsd Ha IPOTSDKEHHHM JBYX JIET
oOyueHUsi Ha YpOBHE CpEIHEro o0IIero oO0pa30BaHUSA, €CTECTBEHHO JIOMOJHSISA
JApYr Ipyra U MOCTENEHHO HACBIIAsACh HOBBIMM TEMaMH M pasfenaMu. [[aHHbBIN
yU4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, TIIOCKOJIBKY OOBEIUHSET B cebe
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMaTUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTeMaTH4eCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBJaJeBalOT Bc€ Ooiee
HMIMPOKUM MATEMaTUYECKUM allapaToM, Yy HUX MOCJIeNI0BaTeNIbHO (popMmupyercs u
COBEPLICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0 MOJENb pEeajJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4eOHOro Kypca, JUis
pELICHUsI CaMOCTOSITENLHO C(HOPMYIUPOBAHHON MaTeMaTUYECKOM 3aJaui, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTenpbHO-MeTOANYECKAass TUHUA «HUucna W BBIYMCIEHUS» 3aBEPIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha ypPOBHE OCHOBHOTO 0011ero oopazosanus. Ha ypoBHe cpenHero ooiero
oOpa3oBaHusi oco0oe BHUMaHHE yAensercs  (OpPMHUPOBAHHIO  HAaBBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOMIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu YHUCla, YMEHUE JenaTb NPUKUAKY, BBINOJIHATH MPUOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YHUCIIOBBIE BBIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMHU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOKECTBA HaTypajibHbIX, IEJbIX,
pallMOHAJIBHBIX W JEUCTBUTEIBHBIX  YMCEJ  JOINOJIHAKOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YMCENl. B KaXIOM M3 JOTUX MHOXKECTB pPacCcMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIeUU(UYECKHE 3aJaud M OINEpalUU: [EJIEHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPAIMOHATBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYEHUE KOPHS HATYypaJIbHOW CTEIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brmaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO KPyra HCIONb3YEMBIX YUCET U
3HAKOMCTBY C BO3MOYKHOCTSIMM MX IPUMEHEHMS I PELIEHUS PAa3JUYHBbIX 3a/1a4
dopMupyeTcsi IpeaCTaBI€HUE O €IUHCTBE MAaTEeMAaTHKU KaK HayKd M €€ pojiu B
NOCTPOCHUU MOJIEJEeH peaJlbHOTO MHUpa, IMIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKPETHU3aIUs.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKJOM
pasnene IIporpammbl IpenyCMOTPEHO pEUIEHHME COOTBETCTBYHOLIMX 3anad. B
pe3ynapTaTe OOy4alolUecs OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
pallMOHANbHBIX, HPPALMOHANBHBIX, TOKA3aTeNbHbIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUW, HEPABEHCTB M CHCTEM, a TaKXKe 3ajady,



colepkalux mapaMerpsl. [lomydeHHbIE yMEHHsS HIMPOKO HCHOJIB3YIOTCA IPH
UCCIIEIOBAaHUH (DYHKIUI C TMOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJCHUE HAaMOOJIBIINX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHasi comepxaTesbHas IMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHHE YMEHUN
BBIMIOJHATH  pacu€rtel 1Mo  (opmynam, mpeoOpa3oBaHUs  PALUOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
Marepuajia MPOUCXOJIWUT  JaJbHEWIEEe  Pa3BUTHUE  AJITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUIEHUST OO0ydYaroImuxcs, (GOPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, paboTel ¢  CHUMBOJBHBIMU  (QopMamu,  MPECTaBICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npemyaraetT 3(QQGeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIECHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 337a€T MOCIIEI0BATENBHOCTh U3YUEHUS MaTepuania. M3yueHue CTelneHHOH,
NOKa3aTeIbHOM, JIOrapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, NX CBOICTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN [JIs1 pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. lIpu 3TOM OonblIoe BHUMAaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpaKkaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3iIMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IOJTY4YEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepKaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, MO3BOJSIIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEX]y BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoil M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast nuHug «Hadana MareMaTnueckoro aHaiu3a» MO3BOJISIET
CYLECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHYECKHUX, TaAK U MPHUKIAJHBIX 3a]1ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (YHKIHMA, OMPEAeNsiTh HX HAWOONbIINE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MUomaaun Guryp u oO0bEMBI T€, HAXOAUTb CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJIWTh HAaWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHY€CKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTo, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOI'O MBbIIUICHHS, (POPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS



3aKOHOB MaTeMaTHUKUA B HayKe, TEXHUKE W HUCKyccTBe. OOydaronuecs y3HAIOT O
BBIJIAIONINXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopnepxaTeabHO-MeToANYecKast JIMHUS «MHOXeCTBa U JIOTHKa» BKJIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKo-
MHOKECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KypC MIKOIHLHOW MaTeMaTHKH
W TpejjaraloT HamboJjiee YHUBEPCATbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTUYECKHE
JUCHMIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh OOy4YarmIeMyCss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMAaTHUKH W HCIIOJIh30BaTh €T0 JIJISi BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHbBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBaHUN U CJIEJAOBAHHE ONPENEIEHHBIM
mpaBujaM  TOCTPOCHHMS  JIOKA3aTeNbCTB.  3HAKOMCTBO C  JJEMEHTaMHU
MaTEMaTHYeCKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIICHUS
0Oy4JaroIMXcs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHICCKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yueOHOM Kkypce «Anrebpa M HavyaJla MaTEMaTHYECKOTO aHaJM3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJIECITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
criocoOCTBOBaTh (POPMUPOBAHHUIO HABBIKOB TMOCTPOEHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS HSTUX MOJIeNIeH C TMOMOINIBIO ammaparta airedpbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETaIlud IOJYyYCeHHBIX PEe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KQXK/IBIN U3 pa3eiiOB IPOrpaMMBbI, TTOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCs JUIA pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEabHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTHYECKOTO aHATTN3ay.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BBIYUCICHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOILICHTHI,
OeckoHeuHble TMepuoandeckue Apoou. IlpumeHeHue apoOelt W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JelictBuTenpHble 4ucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCIIA.
Apudmernueckue  omnepanud ¢ JIGUCTBUTEIBHBIMH  4ucCIaMUA.  Moayib
JeWCTBUTEIBLHOIO YHCIa U €ro cBoicTBa. [IpubnmkEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKPYTJICHUS, IPUKHUJKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenb ¢ 1enbIM mnokaszaresieM. buHom Hprotona. Hcnosib3oBanue
oAXOsAIIeH (OPMBI 3aIMUCH JCHCTBUTEIBHBIX YUCEIT IJI PEIICHUS TTPAKTHICCKUX
3a71a4 U IPEJCTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecaTUUHbIE W HaTypajIbHbIC
JorapupMsl.

CuHyC, KOCHMHYC, TAaHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCHHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHBbIE TIpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIC ypaBHCHUS W ypaBHEHUA-CIEACTBUsS. HepaBeHCTBO,
pEIIICHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUUN U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrowieH ¢ ocratkoM. Teopema be3dy. MHoOrouineHsl ¢  LEJIBbIMU
ko3 dunmnentamu. Teopema Buera.

[IpeobpazoBaHus YHCIOBBIX BBIPAKEHUM, COACPKAIINX CTETICHU U KOPHHU.

HNppaunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHus
HMPPALMOHAIBHBIX YPABHCHUM.

[TokazarenbHble ypaBHEeHHS. OCHOBHBIE METOJbI PEILICHHS IOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeobpazoBaHne BRIPAKEHUH, COJIEPKAITUX JIOTaPUDMBI.

Jlorapupmuueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
Jorapu(pMUYECKIX ypaBHEHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXECHUH. PellieHne TpuroHoMeTpu4eCKuX ypaBHEHUM.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpullbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHUH. PelleHne NpUKIagHbIX 3aad C MOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccinenoBanume TMOCTPOEHHOM MOZENU C
MOMOILBIO MaTPHULL U ONPEETUTEINIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPEeanbHOM CUTyallUH C ITOMOUIBIO
YpaBHEHUII U HEpaBEHCTB. lIpruMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMYHbBIX O0JacTe HayKu U peasibHOM
YKU3HH.

DyHKIUHN U TPAPUKH

OyHKIMA, CrnocoObl 3amaHus ¢GyHKIUU. B3aumHO 00paTHBIE (YHKIUU.
Kommnosumms pyskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkumu. Hynmu QyHkmuu.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ysnkun. IlpomexxyTku MOHOTOHHOCTHM (pyHKUMH. MakCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-TIMHEWHasT (DYHKUIMU. DJIEMEHTApHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHasi (pyHKLMS C HATYpaJIbHBIM U II€JIbIM MoKazaresneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHH Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass U jorapupmuyeckass (yHKUHHA, UX CBOWCTBA M TpadUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YPABHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUSA IIOCJIEIOBaTENLHOCTEH. MeTton
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NocJe0BaTeIbHOCTH. MICTOpHsT BOSHMKHOBEHUS MAaTEMAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoneuHo yObiBaromast
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
MPOrpeCcCrr. JINHENHBIN U 3KCIOHEHIMATBHBINA POCT. Uuncino e. @opmyia ClI0KHBIX
npoueHToB. Mcnonb3oBaHWE MPOTPeccHMy JUIsl  PEILICHHs] pealibHbIX 3a7ad
MPUKJIAJHOTO XapaKTepa.



HempepriBable ¢GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IpuMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKUMNA 1S pelieHus 3a1ay.

[lepBas u BTOpas npousBoanbie GyHKIUU. OnpeneneHrue, reOMeTPUIECKUN U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIIUH.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOx€eCTBO, oOmepaluyu HajJ MHOXKECTBAMU M WX CBOMCTBa. JluarpamMmbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHMKO-MHOXXECTBEHHOTO —ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHWH, MPU PEIIEHUU 3a1ad U3 JPYTUX
y4€OHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOIO OOBEKTa, CIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucaa v BBIYMCICHUA

Harypanbubie u nenble yncna. [[pumMeHeHne NMpU3HAKOB JIEIMMOCTH LIEJIbIX
yycen, HauOonbIuid oOmuii aenutens (mamee — HOJl) m HamMmeHnbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1ay B LEJbIX YHCIIAX.

Kowmrmnekcuble uucia. Anredpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hclia. ApupMETHYECKHE Omeparuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHMe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TMIJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTh YpPaBHEHHWW W HEPABEHCTB. PaBHOCWUIIbHbBIC
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YpPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PenieHre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOABI PEIIECHUS TIOKA3aTeNbHBIX U  JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALTMOHATHHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHu.



[Ipumenenne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad U 3a/Jad U3 Pa3IuYHbIX OOJacTedl HayKh M peajbHOU
YKW3HU, UHTEPIIPETALIMS IOJYYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckue PyHKIIUU, KX CBOMCTBA U IPAPUKHU.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH A7 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPH PEUICHUM 3aady W3 JPYTUX Y4EOHBIX
MPEAMETOB U PEATILHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

[IpumeHeHne Mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
skcTpeMyMmbl.  Haxoxxaenue  HauOoNblIero W HAaMMEHBLIEr0  3HAYEHUU
HEIMPEePbIBHON (DYHKLMU HA OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM Uil HAXOXKICHUS HAWIYYIIero pEuIeHUs B
NPUKIAJAHBIX 3aJadyax, JUIsl OIPEICIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. IlepBooOpaszHbie
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoX1eHUs! IEpBOOOPa3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
onpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuua.

[IpumeHeHnue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuanbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInanIbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUYaIOIIEerocs Kak akKTUBHOTO H
OTBETCTBEHHOTO  4JIE€HAa  POCCHMHCKOro  OOIINecTBa,  IPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SBICHUH,
MpOLETyp TPaKTaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMU HWHCTUTYTaMM B COOTBETCTBUM C UX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSAM POCCHUICKUX MAaTEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSI, 3TUUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEIbHOCThIO YYE€HOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHM, pacCyXICHUI, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH M
OTIIbIXa, PEryisipHas (U3NYecKass aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW H €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeéMaTHYeCKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1ady MaTeMaTHYCCKON HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIBTYPBl, TIOHUMAHUE BIIASHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE III00aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenpl, IJIAHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHMMAaHUE
MaTeMaTHYECKOW HayKdh Kak c(]epbl 4YeIoBEYECKOW esATEeNbHOCTH, 3TamoB €&
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJCTBOM IO3HAHMUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEIbCKYIO JEATEIBHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIAITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/IeTICHUS TOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIINH,
OCHOBaHUS /17151 000OIICHHS U CPAaBHEHHSI, KpUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (popmMynupoBaTh U NPeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNs
B (hakTax, MAHHBIX, HAONIONCHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTECPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JienaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUCHHI 110 aHAJIOTHH;

MIPOBOJNUTH CAMOCTOSTEIHHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHHIA
(IpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyMEHTAINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS M BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHns y4eOHOW 3amaud  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUSA, BHIOMpATh HauOoyiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITENTLHO BBIZICTIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

MCIIOJB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (QPUKCHUPYIONIME  MPOTHUBOpEYHE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATENBEHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENCHHOTO  HAOMIONCHMS, WCCIECNOBAaHUS, OICHUBAThH  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, A TAKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMALIMKU, TAaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJISI PEILICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh WH(OpMAIINIO, MPEACTABISIThH €€ B pa3luyHbIX ¢dopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATH HaJEXKHOCTh uHdopmaIun 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe AeHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX U IIMCBMCHHBIX TCKCTaX, AaBaTbh ITOACHCHHUA IIO XOI[y peIHeHI/IH 3agaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COIIOCTABJISITH CBOU Cy)K,Z[eHI/IH C CY)K)Z[CHI/ISIMI/I IIpyTI/IX yqaCTHI/IKOB
nuarnora, oOHapy>KMBaTh pa3iU4Me M CXOJCTBO TMO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

npcacCTaBJATh pGBYJIBTaTBI peuiCHusd 3a4a4r, SKCIICPUMCHTA, UCCICAOBAHNA,
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3ajay
MIPE3EHTAIlNN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 3a/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOJKHOCTEH, apTyMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(OPMAIINH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pediieKCHMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI Tpoliecca MW pe3yibTaTa pPemIeHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TIPH PEIICHUHU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUIM, OOBICHITH MPUUUHBI
JOCTIDKCHHSI U HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHAOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MPUHUMATh I1I€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOIECC M pe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNOBBIX GopMax paboThl (0OCykaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAajJa B OOIIMIA MPOAYKT MO KPUTEPUAM, CHOPMYIHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy ob0ydenus B 10 kuacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTrO aHaIU3a»:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoAndeckas JApoOb, TPOILEHTHI, HPPAIUOHATBHOE YHCI0, MHOXECTBa
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIMKEHHBIC BBIYMUCIICHUS, PABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOJHO OMEpUPOBATHh TOHATHUEM: CTENEHb C MENbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (POPMY 3alKCU JEHCTBUTENBHBIX YUCEI JIJIsl PeIICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOIHO OIEpUpPOBaTh MOHATHUAMU: JIOTAapU(PM YHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YUCIJIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DQUIIMEHTaMH, KOPHM MHOIO4YIEHa, MPUMEHAThH
JIeJIEHME MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOJIHO ONEpUpOBATh MOHATUSAMU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MAaTpUla, ONPEACIUTENIb MAaTpUlbl 2 X 2 W €ro TreOMETPUYECKUN CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTENA 2 X 2 JUIs BBIYHACICHHUS €r0 3HAYEHUS,
NPUMEHATh ONPEIAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHUM,
MOJICJINPOBATh PEAJbHbIE CUTYallu! C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
MCCIIEN0BAaTh IOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTpPULl U ONPEIEIUTENEH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKCHUM,

BBINOJIHATH MpeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETIEHU C
palMOHAIIBHBIM [T0KAa3aTeIIEM;

UCIOJIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHUs
Jorapu(pMHUECKUX BbIPAKECHUM;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
MIEPEXO0/I0B WA OCYIECTBIISA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE GOPMYIIBbI sl MPEoOpa30BaHUS
TPUTOHOMETPUUECKUX BBIPAKECHMUIA;

CBOOOJTHO OMEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh  HeoOxoaumble  (HOPMYJIBI  JIJII  pPEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICJIUPOBATh peallbHble CHUTyalldd Ha S3bIKEe anreOpbl, COCTABIATH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DOyHKUMH U TPaPuKu:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3aaHusl (QyHKIHUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (yHKUUH, Tpaduxk QyHKIHH,
BBITIOJIHATH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpaukoB (PyHKITUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUH QPYHKINUU, HYTH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpPUPOBATh TMOHATHSIMH: UETHBIE M HEUYETHBIC (DYHKIUH,
nepuoandeckre QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIINU, MAaKCUMyMBI U
MUHUMYMbI (pyHKLIMM, HaumOOJblllee M HaUMEHblee 3HaueHUue (YHKIUU Ha
IPOMEXKYTKE;

cBOOOHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypadbHBIM U
[ENBIM TOKa3zaTeiaeM, rpa@uK CTENEeHHOW (QYHKIMHM C HATypaJlbHBIM W LEJIbIM
nokasaresnemM, rpaguk KOpHs N-0il CTeneHW Kak (PyHKIHMHM OOpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(bYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAaHNE U IOCTPOSHUE UX TPAPUKOB;

cBOOOZIHO OMEpHpPOBATh MOHATHIAMH: TOKa3aTenbHas M JorapudmMuyeckas
byHKIUHA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA JJIs PEIICHUS
YPaBHEHU;

CBOOOJIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
oTpesieNieHue TPUTOHOMETPUUECKUX (DYHKITUI YNCIOBOTO apTyMEHTa,;

UCTIONB30BaTh rpaduku GyHKIUN JUId  HWCCIEAOBAaHUS TPOIECCOB U
3aBHCUMOCTEN NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U pealbHOMN
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX]y BETUUMHAMU;

Hauajia MaTeMaTH4eCcKOro aHAIM3a:

CcBOOOJIHO OMNEpUPOBATh TOHATHUAMHU: apuPMETHUECKas M TeoMeTpHUecKas
nporpeccusi, 0eCKOHEYHO yOBIBArOIasi reOMETpUUecKasi MPOTrPeccus, TMHCHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh MPOTPECCUU IS PEIICHUS pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa,;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATENbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXACHHUS MAaTEMaTHYECKOrOo aHajlM3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOZIHO OIEpPHPOBaTh TMOHSATUSMHU: HENPEPBIBHBIE (PYHKIHH, TOUYKU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI Tpaduka QyHKINM;

CBOOO/IHO OIEpUpOBaTh MOHATUEM: (QYHKIUs, HENpEpbIBHAs Ha OTpPE3KE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIlEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOIHBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO U KOMIIO3HUIIUU
IBYX (YHKIUH, 3HaTh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3UUECKHIM CMBICT MPOU3BOIHON Jis
peleHus 3aaad.

MHo:kecTBa M JIOTHKA!

CBOOOZIHO  OMEpPHpPOBATh  MOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
MIPOIIECCOB U SIBJICHUH, IPH PEIICHUN 33]1a4 U3 IPYTUX yU4COHBIX MPEAMETOB;

cBOOOJHO OIEpPHPOBATh TMOHSATHUSMU: OIpEAeTCHHE, TEeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTUUYECKOIO 00BEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOyuyenuss B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeaIMeTHbIe Pe3yabTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucia ¥ BbIYHCICHHSA:

cBOOOZIHO OMNEpUPOBaTh TMOHATUSIMU: HATypalbHOE U 1LIEJIO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEI, WUCIMOJIb30BaTh MPU3HAKH JEITUMOCTH
uenbix yucen, HOJl n HOK naTypasbHBIX 4Mcen 1S pelIeHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOIHO ONEpUpOBaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alKiChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3JIMUHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOJHO OMEpUPOBATh MOHSATHSAMHU: KOMIUIEKCHOE YHCIO W MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckor u
TPUTOHOMETPUUECKOI (hopMe, BBIMIOJIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



cBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: HPPALMOHANBHBIE, TOKAa3aTENbHbIE U
Jorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh MX PEUICHHS C IOMOIIBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYILECTBISATh OTOOp KOpHEW IMIpU pEHIEHWH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBAaTh IOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpUPOBATh MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUU U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPAMOHAIBHBIX, MIOKA3aTENbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUH U HEPABEHCTB;

perarb palMOHAIIbHBIE, UppanyoOHajbHBbIE, [I0KA3aTeIIbHbIE,
gorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHUST U  HEPaBEHCTBA,
COJZIeprKallle MOYJIM U TapaMeTPhl;

IPUMEHSATH TpaduuecKre METOAbI JJI PEIICHHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMy;

MOJICJIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCJIENOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara airedpsl,
UHTEPIIPETUPOBATH ITOJYyYECHHBIN pE3yJIbTar.

DOyHKUMHA U TPaPuKU:

CTPOUTHh TpaduKU KOMMIO3UIMHU (YHKIUH C TMOMOIIBIO 3JIEMEHTApHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHWH W  HEPABEHCTB HA
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOZIHO OINEpUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (YHKUMU JJI1 MOJEIMPOBAHUS M HUCCIENAOBAHMS PEATbHBIX
ITPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHajm3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHUs (DYHKIIMM Ha MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbIIee U HAMMEHBIIEE 3HAUCHUS (DYHKIIMM HENPEPHIBHOW Ha
OTpE3KE;

WCIIOJIB30BaTh NPOU3BOAHYIO JUIsI HAXOXKIACHUS HAWIIY4YIIEro pPELICHUs B
NPUKIIAJHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-DKOHOMMYECKHX, 3ajadax, I
ONpEJENeHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKUUNA U BBIYUCIATH
uHTerpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TJIOMIATHN MIOCKUX (QUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

MMETh IPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA INPUMEPE
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pelmarbh NPUKIAIHbIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-’KOHOMUYECKOTO U
bu3nYecKoro xapakrepa, Cpe/ICTBaMi MaTEMaTHUYECKOTO aHAJN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos
Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NPOrpamMmbl Bcero Konrpoakusre o0pa3oBaTejbHbIe pecypchl
padoThI
MHOXECTBO 1€HCTBUTEIIBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1
WppanmonansHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckast pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHnomeTpruyeckue BeIpaXXEeHUS U 29 1
ypaBHEHUs
7 [TocnenoBaTenbHOCTH M POTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
n/n NMPOrpamMMbl Bcero Konrpoanueie  Ipaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduiku TpUrOHOMETPUUYECKUX (PYHKIIHA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparmonaibHbIe, TOKA3aTEIBHBIC H 24 1
norapuMUUecKre HePaBeHCTBA
5 KomriekcHbie ncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aza4u ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoanupie u3yuyeHuss  oOpa3oBaTeJibHbIE
padoThI pecypes:
1 [[MHOXECTBO, ONepariiii Ha/l MHOYKECTBAMHU 0
1 X CBOMCTBA
2 Juarpammsl Diinepa-Benna
3 [IpuMeHeHrne TeopPEeTHKO-MHOKECTBEHHOTO
ammapara JaJisl pelieHus 3a1a4
PanmonanbHbie yncia. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOHU, TTPOLICHTHI, OECKOHEYHBIC
NePUOANYECKHE TPOOH
Parmmmonansaeie unciaa. OOBIKHOBEHHBIC U
5 JIECATUYHBIC IPOOU, TIPOLIEHTHI, OECKOHEUYHBIE
nepuoAnYecKue Jpoou
6 [Ipumenenue npobeit u MPOLEHTOB JIst
penieHus: MpUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs
pelIeHs TPUKIaJHbIX 3a7a4
8 JleicTBuTenbHbIE Ynciia. PaimonanbHbIC U
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue ornepanuu c
JIEUCTBUTEIILHBIMH YHCIIAMHU
10 Mopynb AeiCTBUTENBHOTO YHCIIA U €r0

CBOMCTBA




[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa

11 OKpYIJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa
BBIYMCIICHUI
DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.

12 B3aunmuo obparnbie pynkiun. Kommosumus
byHKIII

13 I'paduk Pynkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpadukoB QyHKIUH
OO6nacth onpeaesieHus] © MHOYKECTBO

14 3HaueHud ¢pynkuuu. Hynu ¢yHkimm.
[TpoMexxyTKH 3HaK MOCTOSIHCTBA
Ué&rHble 1 HEYETHBIC PYHKITHUH.

15 [epuonnyeckue pynkuuu. [IpomexyTkn
MOHOTOHHOCTH (DyHKIIHH

16 Jluneitnas, kBagpaTuuHas U IpoOHO-
TuHeHas QyHKuun

17 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

18 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMMA

19 MeToa HHTEepBaJIOB JJIs peIIEHHUs] HEPABEHCTB

20 MeTto1 MHTEPBAJIOB JUIsl pELIEHHsI HEPABEHCTB
KontponbHas pabora Ha Temy "D yHKIHS.

21 OO6nacth onpesieNieHns 1 001acTh 3HAYEHUH.
Merton nntepBainon"

99 Crenensb ¢ 1eTbIM MOKa3ateneM. bunom
Hsrorona

23 CreneHb ¢ 1eTBIM MOKa3ateseM. buaom




Hrrotona

CrenenHast GyHKIUS C HATypaIbHBIM U

24 1esbIM nokasareneM. E€ cBoiicTBa u rpaguk

25 Crenennast GyHKIHUS C HATYPAJIbHBIM H
1enbIM nokaszaresneM. E€ cBoiicTBa u rpaduk

26 Crenennast GyHKIHUS C HATYpPaJIbHBIM H
1eNbIM nokaszareneM. E€ cBoiicTBa u rpaduk

97 CrenenHas GyHKLHUS C HATYpaJIbHBIM U
1esbIM nokasareneM. E€ cBoiicTBa u rpaguk

28 Apudmerndeckuii KOpeHb HATYPaTBHON
CTEIIEHU U €ro CBOMCTBA

29 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA
CaotiicTBa u rpaduK KOpHsI N-Oi CTEHEHH KaK

30 (GyHKLIU 0OpaTHOH CTENEHU C HaTypaJlbHbIM
MOKa3aTeseM
CaolicTBa U rpauK KOpHsI N-Oi CTENEHH Kak

31 (GyHKLIU 0OpaTHOH CTENEHU C HaTypaJlbHbIM
MOKa3aTesneM

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU

33 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKaliX CTENEHU U KOPHU
Wppaunonansueie ypaBHeHUs. OCHOBHBIE

34 METO/IbI peIIeHUs] UPPALTUOHATBHBIX
YpaBHEHUU

35 UppanmonansHble ypaBHeHUs1. OCHOBHbBIE

MCTOJbI pCUHICHUA UPppallOHAIBHBIX




ypaBHEHU U

UppanuonansHbie ypaBHeHUs. OCHOBHBIE

36 METO/Ibl PEIICHUS HpPAITHOHATBHBIX 1
ypaBHEHUH

37 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN 1
UppaLMOHATIBHBIX YPaBHEHUN

38 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT 1
UpPPaMOHATIFHBIX YPaBHEHUN

39 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN 1
UppaLMOHATIBLHBIX YPaBHEHUN

40 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN 1
UppaLMOHATIBLHBIX YPaBHEHUN

41 WppannonanbHble HepaBeHCTBA 1

42 HppanvonanbHple HEPABEHCTBA 1

43 WppannonanbHble HepaBeHCTBA 1

44 HppanmoHanbHble HEpaBEHCTBA 1
KonTponsHas pabora: "CBoiicTBa 1 rpaduk

45 KOpHs N-o¥ crenenu. MppannoHansHbie 1
YPaBHEHHUs U HEpPABEHCTBA"

46 CreneHp ¢ parOHAILHBIM TIOKa3aTeneM U e 1
CBOMCTBA

47 CreneHb ¢ paliOHAJILHBIM TIOKa3aTeneM U eé 1
CBOMCTBA

48 Crenens ¢ pallMOHAIBHBIM MOKAa3aTeNeM U €€ 1
CBOWCTBA

49 [ToxazarenbHast pyHKIIMSA, €€ CBONWCTBA U 1

rpaduk




[TokasarenpHas QpyHKIHs, €€ CBOWCTBA U

50 1
rpadux
51 Hcnonb3oBanue rpaduka GyHKIIUN 115 1
pelIeHusl ypaBHEHUM
59 Hcnonp3oBanue rpaduka QyHKIHH 115 1
pelieHusi ypaBHEHUM
53 [loka3arenbHble ypaBHeHUs1. OCHOBHbBIE 1
METO/Ibl PEIICHUSI TOKA3aTEeIbHBIX YPaBHEHUN
54 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE 1
METO/IbI PEIICHNUs TOKA3aTENbHBIX YPaBHEHUN
55 [lokasarenbHble ypaBHEeHUs. OCHOBHbBIE 1
METO/IbI PEIICHUS TOKA3aTeNbHBIX YPABHEHUI
56 KonTponbnas padora: "[lokazarenbHas 1
krus. [lokasarensHele ypaBHeHUA"
YH y
57 Jlorapudwm uyucna. CoiicTBa norapudma 1
58 Jlorapudm yucna. CoiicTBa iorapugpma 1
59 JlecsaTruuHble U HATypallbHbBIE TOTapU(PMBI 1
e€CITUYHBIE U HATYpaJIbHBIE JIOTapU MBI
60 y 1
61 [TpeoOpazoBaHue BEIpAKEHHI, COIEPIKAIITIX 1
norapudMbl
62 [TpeoOpazoBaHue BEIpAKEHHI, COIEPIKAIITIX 1
norapudmsl
63 [IpeoOpazoBanme BBIpaKEHUH, COIEPIKAIINX 1
norapudMbl
64 Jlorapugmuueckas pyHKIus, € CBOHCTBA U 1
rpadguk
orapupmuueckas GyHKIH, €€ CBOICTBA U
65 JI , 1




rpaduk
Hcnonb3oBanue rpaduka GyHKIUN 115

06 pelIeHusl ypaBHEHUM

67 Hcnonp3oBanue rpaduka QyHKIHH 115
peueHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

68 METO/BI peIIeHUs JTorapu(HPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

69 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

70 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

7 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

79 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

73 Konrtponsnas pabora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHUs"

74 CuHycC, KOCUHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

75 Cunyc, KOCUHYC, TAHT€HC M KOTaHT€HC
YHUCIIOBOTO apryMeHTa

76 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIOBOTO apryMeHTa

77 APKCHHYC, apKKOCHHYC U apKTaHTEHC

YHUCJIOBOTO apryMEHTa




Tpuronomerpuueckas OKpyKHOCTb,

78 OTpeieIeHne TPUTOHOMETPHUECKUX (DYHKIIUN 1
YHICIIOBOTO apryMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

79 OTIpeieIeHue TPUTOHOMETPHUECKUX (DYHKIIUN 1
YHICIIOBOTO apryMEHTa

80 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

81 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1

82 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

83 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

84 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

85 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1

86 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPAKECHUI

87 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

88 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHUH

89 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

91 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 1

92 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUN 1

93 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

95 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1




96 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHN

97 Pemenre TpuroHoMeTpHUUECKUX YpaBHEHUN

98 Pemienne TpUroHOMETPUUECKUX YPAaBHEHHNA

KoHnTtpoinbHas padota: "Tpuronomerprudeckue
99 BBIPOKECHHS 1 TPUTOHOMETPUUICCKHE
ypaBHeHuUA"

HOCJIG,I[OB&TGJIBHOCTI/I, CII0COOBI 3aJJaHusA

100 [ocjieqoBareIbpbHoCTell. MeTo
MaTeMaTHYECKOW WHIYKIUH

Mounoronusle u OrpaHUYCHHBIC
101 MOCJIeI0BaTeIbHOCTH. VIcTOopus ananmza
0OECKOHEUHO MaJIbIX

102 Apudmerndeckast mporpeccus

103 I'eomeTpuyeckas nporpeccus

104 beckoHeuHO yObIBaroIasi reoMeTpruIecKast
nporpeccust

105 CymMma 6eckoHEeuHO yObIBaroIei
TEOMETPUUYECKOH IPOTPECCUH

106 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyia CI0XKHBIX TPOLIEHTOB

107 Hcnonp3oBanue mporpeccuu A pereHus
peaIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

108 KonTtponbhas padora: "[locnenoBaTenbHOCTH
U Iporpeccun’”

109 HenpepriBHblE GYHKIIMN U UX CBOWCTBA

110 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU

111 Omnpenenenue, reOMETPUIECKUI CMBICIT




MIPOU3BOAHOMN

Onpenenenne, GU3NIECKUN CMBICIT

112 .
IPOM3BOIHON

113 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN

114 [Tpon3BogHBIC dTIEMEHTAPHBIX (DYHKITHI

115 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMITO3ULIMU (DYHKLIMH

116 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIINH ()yHKIIUA

117 [Tpou3BoiHas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3ULIMU (DYHKIIMH

118 YpaBHeHME KacaTeabHOU K rpapuxy
byHKIIUN

119 VYpaBHeHME KacaTeabHOU K rpapuky
byHKIUM
MakcuMyMbl U MUHUMYMBI (DYHKITUH.

120 HauOonp1iee 1 HauMeHblIlee 3HaYeHUE
(GYHKLIMU HAa TPOMEXYTKE
MakcuMyMbl U MUHUMYMBI (DYHKITHH.

121 HauOonp1iee 1 HauMeHblIlee 3HaUEHUE
(GYHKLINU Ha TPOMEKYTKE

122 DJeMeHTapHOe UCCIIEIOBAaHHE U TIOCTPOCHUE
rpadukoB 3TuX QyHKUINN

123 DJeMeHTapHOe UCCIIeI0BaHUE U TTOCTPOCHUE
rpadukoB 3Tux QyHKUINN

124 CpoiicTBa (hyHKIMI HENPEPHIBHBIX Ha

OTPE3KE




CoiicTBa (hyHKIMI HEPEPHIBHBIX HA

125 1
OTpe3Ke

126 Kontposbnas padora: "[IpousBognas” 1
OCHOBHBIEC METO/IbI PEIICHUS LIETBIX U

127 IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U 1
HEPABEHCTB
MHOrouwieHsl OT OAHON NEPEMEHHOM.

128 JleneHue MHOro4JIeHa Ha MHOT'OYJICH C 1
octaTtkoM. Teopema besy

129 MHorousneHsl ¢ HeabpMi KodhpuiineHTamu. 1
Teopema Buera

130 Pemenue cucreM TMHEWHBIX ypaBHEHUIN 1
Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.

131 Ornpenenurens MaTpUIlbl 2%X2, €ero 1
T€OMETPHUYECKHUI CMBICII M CBOMCTBA;
BBIYUCIICHHUE €r0 3HAUYCHUS
Onpenenurens MaTpuLbl 2X2, ero
r€OMETPUYECKUI CMBICIT U CBOMCTBA;

132 ; 1
BBIYUCIICHHUE €r0 3HAUYCHUS

133 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS 1
3HaHMU: "YpaBHeHuUA"

134 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 1
3HaHui: "OyHkun"

135 HtoroBast KoHTpoJIbHAs paboTa 1

136 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs 1
3HAHUM

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUS

DJIEeKTPOHHbBIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOIHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[Ipumenenne npou3BOIHON K
WCCIIEeIOBaHMIO (PYHKIIHMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenre npou3BOIHON K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPHIBHON

(GYHKIIMM Ha OTpe3Ke

HaxoxnaeHnue HaHOOJIBIICTO U




10

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GbyHKINN Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(GbyHKIMU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(bYHKIIMH Ha OTpe3Ke

11

Haxoxneaue HauOoJIbILIEro U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenue HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEPHIBHON
GbyHKINU Ha OTpE3Ke

13

14

15

[IpuMeHeHne MpOU3BOTHOM ISt
HaxO0>KJICHUSI HAWJTYYIIEro PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

[Ipumenenne npou3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[IpumeneHnne npou3BOTHOM IS
ONpeJIeTIeHUsI CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITH
rpaduKom

16

[IpuMeHeHne Mpon3BOHON IS
OIIpEEIIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (OpMyYIION HITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunus GyHkimit

20 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTU

21 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
IepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuia HaX0XKJIEHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

%6 NHurerpai. I'eoMeTpU4eCKUN CMBICI
UHTErpajia

97 Beruucnenue onpenenéHHoro HHTerpata
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpaa
o gopmysne Horotona-JIeliOHuna

29 [TpumeHeHHe UHTErpana s HaXOXKACHUS
TUIOIIAEH TUIOCKUX GUTyp

30 [IpumeHneHue nHTerpaia A HaX0XKACHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Ipumeps! pemennit AuddepeHnnaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHIraIbHbIX

32 .
ypaBHEHHH
MatemaTtuueckoe MOJEIUPOBAHHE

33 peaTbHBIX MPOIIECCOB C MTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue QyHKINH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBA U TrpaduKu

39 Tpuronomerpuueckue GyHKIUHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

41 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Perienue TpUroHoMeTprUUECKUX
HEPaBEHCTB
Konrpomnsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHbBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIC METOJIBI PETICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIC METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METOABI PELLIEHUS




norapuMIUYECKUX HEPABEHCTB

OcCHOBHEBIE MCTOJbI pCHICHUS

> UppaloHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
60 OCHOBHbBIE METO/IbI PEeILICHUS
UppaloHaIbHbIX HEPABEHCTB
61 I'paduueckue METOIbI pEeLICHHUS
UppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLeHus
UppaIMOHAIBHBIX YPaBHEHHHA
63 I'paduueckue MeTo bl peLIeHus
MoKa3aTeIbHbIX YPaBHEHUN
64 I'paduueckue METOIBI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue METOIBI pEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
YpaBHEHUI
69 I'paduueckue MeTO bl peLICHUs




70

71

MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMuuecKux
HEPaBEHCTB

I'padmueckue MeToabl pemeHus

IIOKa3aTCIIbHBIX U J'IOl"apI/I(l)MI/I‘IeCKI/IX
HCPABCHCTB

72

KonTponbnas padora: "UppannonanbHele,
NoKa3aTebHbIe U JorapupmMuyecKue
HepaBeHCTBA"

73

KommiekcHpie uncna. Anredpandeckas u
TPUTOHOMETpHUYECKasi POPMBI 3arucu
KOMIUICKCHOT'O YHCIIa

74

75

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUEcKas (popMbI 3arucu
KOMIIJIEKCHOTO YUCIIa

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YU CJIaMU

76

Apudmerrueckue oneparum ¢
KOMIIJIECKCHBIMHU YU CJIaMU

77

78

N3o0pakeHne KOMIUJIEKCHBIX YKCeN Ha
KOOPJMHATHOM TIOCKOCTH

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[PIHElTHOIZ IIIIOCKOCTH

79

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu




13 KOMIIUICKCHOI'O 4HCJjia

HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHUCCJI OJId

81 perieHust GU3NIECKUX U T€OMETPHUCCKHUX
3aa4y

82 Konrtponsnas padora: "KomiuiekcHsie
yucna"

83 HarypanbHble 1 1ienslie ynciaa

84 HatypanbHble u 1iesbie uncna

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
HEJIBIX YHCEIT

86 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCEIl

87 [IpumeHeHne MpU3HAKOB AETUMOCTH
menbix uncen: HOJ u HOK

88 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
nenbrx yrcen: HOJl m HOK

89 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH M0 MOIYJIO

90 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 10 MOIYJIIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 IEJBIX YUCEIT: aNropuT™ EBKinma mis
pelIeHUs 3a/1a9 B IEJIBIX YHCIax

92 Konrtponsnas pabora: "Teopus memnbix
yucen"

03 Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

PaBHOCHUIbHEBIE CUCTEMBI M CUCTEMBI-




CICOCTBUA

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEICTBUS

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIEC METO/Ibl PEILICHHS CHCTEM U
96 COBOKYITHOCTEH MppalnOHATBHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PELIECHUS CUCTEM U
97 COBOKYITHOCTEMN MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
98 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYTIHOCTEH JIorapu(pMU4YEeCKUX
ypaBHEHUH

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIOTapu(hMUIECKUX
YpaBHEHUU

[IpuMeHeHne CUCTEM K pELIEHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 u3

101 pa3IMYHbIX 00JacTei HayKH U peallbHON
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yJIbTaTOB

102 [IpuMeHeHne cucTeM K pelIEeHUI0

MaTeMaTH4YeCKNX 3a1ay4 U 3a7a4 13




pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs I10JY4CHHBIX
pe3yJIbTaTOB

[IpumeHeHne HEPaBEHCTB K PEHICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aj]1a4 U3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HHU, UHTEPIPETALNS TTOTYIEHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "CucreMbl

104 panMoHATBEHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHH"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PanmonanbsHbIe CHCTEMBI C MapamMeTpaMu

108 WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IToka3aTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenabHbIE CUCTEMBI C TapaMeTpaMu

112 JlorapupmMuueckue ypaBHECHUS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 TpuronomeTpudeckre ypaBHEHHUS C




rapameTpamu

Tpuronomerpruyeckue HepaBeHCTBA C
napameTpamu

115

116 TpUroHOMEeTpUYECKUE CUCTEMBI C
rapameTpamu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEJIeH peaabHbIX
CUTYallUil C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciegoBanue
118 MaTE€MaTHYECKUX MOJENEH peaabHbIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C rapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYAallMil C IOMOLIBIO CUCTEM YPaBHEHUIN

C nmapaMeTpamMu

KonrtponbHas pabdora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, 0600IIEHNE,

cucTteMaTusanus 3HaHuil: "YpaBHeHus "
[ToBTOpenue, 06001IeHNE,

123 CHUCTEMAaTH3alysl 3HaHUH: Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, 0600MIIEHNE,

cucreMarnsanus 3Hanuil: "HepaBeHncrsa"




[ToBTOpeHue, 060061IeHNE,

125 . | 1
cucremaru3anus 3Hanwuii: "HepaBeHcTBa

126 [ToBTOpEeHME, 0000IIECHNE, 1
cuctemaTtusanus 3Hanuii: "HepaBencrna"
[ToBTOpeHue, 060061IeHNE,

127 cuctemMaTtu3anus 3Hanuii: "[IponsBogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IIeHNE,

128 cucreMmarusauus 3Hanui: "lIponsBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001ICHNE,

129 cucreMmarusauus 3Hanui: "lIponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

130 cucTeMaTtu3anus 3Hanuii: "MHTerpa u ero 1
npuMeHenue"

131 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

132 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

133 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

134 HToroBasi KOHTpOJIbHASA paboTa

135 Hrorosast koHTpoapHAs paboTa

136 [ToBTOpenue, 06001IeHNE, 1
CHCTEMAaTHU3aIHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemaruka. Anrebpa v Hadajia MaTeMaTU4eckoro aHanusa, 10 kimacc/
Mep3snsak A.I'., Homuposckuii [I.A., [Tonaxos B.M.; nox penakuuei
[Toponbckoro B.E., O61iecTBO ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieHTp « BEHTAHA-I'PA®y; AkiimonepHoe 00IIeCTBO

«3narensctBO «IIpocBemienue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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