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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOIiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbl, GopMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBJIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUHU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUAMHM aireOpbl MU MaTeMaTHUYeCKOrO aHajdu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
0000I1IeHNe W KOHKPETH3aIMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone msywyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOy4YarolIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENEH pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcsi KakK uepe3 y4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENbHOCTH, TPEOYyIOMeH MPOMOIKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToHKN 00ydeHHs anredpe u HayajlaM MaTeMaTUYECKOTO aHAIn3a
JIEKUT ACATETbHOCTHBIN IPUHIUIT O0yUEHHUSI.

B cTpykType yuebHOTO Kypca «Anrebpa v Hayalia MaTeMaTHIeCKOTO aHATH3a)»
BBIJICJICHBl  CIIEIYIOLIUE COAEpKaTelIbHO-METOANYEeCKUe JuHuu: «Yucna u
BBIYUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE



COJIepPKATeIbHO-METOJIMYECKUE JIMHUM U3YYalOTCS Ha NPOTSKEHUU JBYX JET
0o0y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JOMOIHSS IPYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMH U pa3jenaMu. JJaHHbIN yuyeOHbIN
KypC SBJISI€TCS WHTEIPAaTUBHBIM, IOCKOJIBKY OOBEAMHSET B cebe colepKaHHue
HECKOJIBKUX MaT€MaTUYECKUX TUCLUIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaJInu3, TEOPHUS MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaromniuecsl OBliaJieBatoT BcE€ 0osiee MUPOKUM MATEeMaTUYECKUM
anmapaTroM, y HMX IOCJIEI0BaTENbHO POPMUPYETCS U COBEPUICHCTBYETCS YMEHHUE
CTPOUTh MaTEeMaTUYECKYI0 MOJENb pPEalbHOM CHUTyallud, NPUMEHSATh 3HAHUS,
NOJIyYEHHbIE TPH HM3YYEHUM Y4YeOHOro Kypca, JJid PEeHIeHUs CaMOCTOSTEIbHO
chopMyIMpPOBAaHHOW MaTeMaTHUYECKOM 3a/aud, a 3aTeM HHTEpIPETUPOBATH CBOU
OTBET.

CopepxarenbHO-MeTOANYECKasT JMHUSA «YHClia M BBIYMCICHHUS) 3aBEpIIACT
(bopMHUpOBaHUE HABBIKOB MCIOIB30BAHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAYaTo Ha YPOBHE OCHOBHOTO 0011ero oopasosanus. Ha ypoBHe cpennero oOiiero
oOpa3zoBaHus 0co00e BHUMaHUE  yhensieTcss  (OPMUPOBAHMIO  HABHIKOB
paIlMOHANIbHBIX BBIYMCIICHUN, BKIIOUYAIOMIMX B Ce0s MCIOJIb30BAHHE Pa3TUYHBIX
dopM 3amucu YHMCla, YMEHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCJICHUS, OLIEHWBATh YHCIIOBBIE BBIpaKEHHS, padOTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX W JCHCTBUTENBHBIX  YUCET  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KkakaoM U3 3THX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My crHenupUYecKre 3aJaddl W OIepaluu: JeJCHHe HaIelo,
OTIEpUPOBAHUE OCTATKAMH Ha MHOXXECTBE II€JIbIX YHCEN, OCOOBbIe CBOWCTBA
PAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUECKUE OTepaluu, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
bnarogapsi mocienoBaTelbHOMY pACIIMPEHUIO Kpyra HCIOJb3yeMbIX YHUCENT U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3aj]ad
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTUKU KaK HayKd U €€ poid B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHEe U
KOHKpEeTH3aLusl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcsi Ha MPOTSIKEHUU BCETO
oOy4yeHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pe3yibrate OOydarIIHecs OBJIAJEBAIOT PA3IUYHBIMA METOJAMHU  PEIIECHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
coxepxkaliux mnapamerpsl. llodydyeHHbIE yMEHHUs IIMPOKO HCIONB3YIOTCA IpPH
uccieqoBaHNM (YHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX



3a]a4 U 3a]a4 Ha HaXOKJCHHE HanOOJBIINX W HAaWUMEHBIINX 3HAYCHUN ()YHKIIUH.
JlanHas copeprkaTeibHAst TUHUS BKIIOYAET B ceOs Takxke (POpMHUpPOBAHHE YMEHHIM
BBIMIONHATh  pacuéTel 1o  (opMmymnaM, MpeoOpa3oBaHUs  PalMOHATBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPHUUYECKUX BBIPAKECHHH, a TaKkKe BBIPAKCHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
MaTepuaia IpOUCXOANUT NajbHEHIIee pa3BUTHE aJTOPUTMUIECKOTO U aOCTPAKTHOTO
MBIIUICHAS 00YyYaromuxcs, (OPMUPYIOTCS HABBIKU JCTYKTUBHBIX PAaCCYXICHUM,
paboTel C CHMBOJBHBIMH (QOpMamMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBHCHMOCTEH B BUJIE PAaBEHCTB U HepaBeHCTB. AnreOpa npeanaraet 3¢ (QeKTUBHbIC
MHCTPYMEHTHI I PpEUICHHs] MPAaKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HarJISITHO IGMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxxarenpHo-MeTOUYeCcKass JHHUA «DYHKIMM W TpaduKh» TECHO
neperuieTaeTcss ¢ APYTMMU JIMHUSAMH Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3aJa€T MOCIJIEIOBATENBHOCTh U3YUYEeHHsI MaTepuana. M3yduenue cTeneHHouH,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpaduKoOB, UCTIONB30BaHUE (DYHKIIUH JUIsI PEIICHUs 3a7ad U3 APYTUX ydeOHBIX
NPEeIMETOB W peajbHOU KU3HU TECHO CBSI3aHO KaK C MAaTeMaTUYECKHM aHAJM30M,
TaK W C pEIICHHEM ypaBHEHWH W HepaBeHCTB. [Ipm 3ToM OoIbIlIOe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEXKIY
pPa3TUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUHU, CTPOUTh HX
rpaduku. Matepuan 3Toi coaep:kaTeIbHON TMHUY HAlleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJISIONIMX BEIPAXKATh 3aBUCUMOCTH MEX]Ty BETUUMHAMU B Pa3IMYHOM
dbopme: aHAIUTHYECKOH, Tpadrdeckoil u ciioBecHOU. Ero m3ydenne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIECHUS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3AIINH, UCTIOTH30BAHUIO AaHAIOTH.

CopnepxarenpHasi nuHusi «Hauama maTeMaTH4YecKOTro aHalv3a» TMO3BOJISIET
CYIIECTBEHHO PACHIMPUTHh KPYT KaK MAaTeMaTUYECKUX, TaK W MPUKIAJAHBIX 3a/ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTH
rpauku  CIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
yCKOpeHHusl TmporeccoB. JlaHHas coxaepikaTenbHasl JIMHUA OTKPBIBAET HOBBIC
BO3MOKHOCTH TIOCTPOEHHUS MAaTeMaTHYECKHX MOJeNel peallbHbIX CUTYyaluH,
MO3BOJISIET HAXOAUTh HAMITyUlllee PelICHHE B TPUKIIATHBIX, B TOM YHCJIE COLIUATbHO-
HKOHOMUYECKHUX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOTO aHajiu3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMATBHO-IIOTHYECKOTO U KPEaTUBHOTO
MBIIIICHUSI, (OPMUPOBAHUIO YMEHHUW pACIO3HABATh TMPOSBICHHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BBIAIOIINXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKHA KaK HAyKH, U 00 WX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYE€CKON JOTruku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIBbHOU MaTeMaTUKHU
W TpeasiaraloT HauOoJyiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIMN BCE pa3lelbl
MaTeMaTUKd H €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX MOpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YarolmeMycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHON MaTEMaTHKU U HCMOJIb30BaTh €ro JUIsl BBIPAXKCHUSI CBOMX MBICIIEH.
JlpyruM BaXKHBIM TPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT MpPU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO €  DJJEMEHTaMU
MaTeMaTHYE€CKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIIUICHUS
00y4Jaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJEHUSI Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbIE IMPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBLIKOB IIOCTPOCHUS MOJCNIEH peaabHbIX
CUTyallui, WCCIeIOBaHUS JTHX MOJIeJied ¢ TOMOIIBI0 amnmapara aiareopbl u
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHus BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIIeHUH  pealbHbIX  MPAaKTHYECKUX  3aJady  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B pollecce U3YUeHUs BCeX TeM Y4eOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

Ha w3yuenue yueOHOro Kypca «AnreOpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kitacce — 136 yacoB (3 4aca B HeJe0 OHJIalH
u 2 gac B Heenmo ouaiin), B 11 kimacce — 136 yacoB (3 4aca B HeJlet0 OHJIAMH U 2
Jac B Henelto oduiaiin).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC JPOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB IS
peLIeHus NMPUKIAIHBIX 3a1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U pEaJIbHOM KU3HMU.

JlelicTBUTENbHBIE uKCHa. PalMoHanbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEHHbIe BHIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM nokazateneM. bunom Hbrotona. Hcenonb3oBanue
noaxoAsIIed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTHUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAJIBHBIM IMOKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHBIE TIpeoOpa3oBaHUsl. YpPaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOrO4YIECHbl OT OJHOW MEPEMEHHOW. JleneHne MHOrodieHa Ha
MHOTOYJIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu kodduimeHtamu.
Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeJIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
norapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [Ipeobpa3zoBanue

TPUTOHOMETPUYECKUX BbIPAXKEHHI. PellieHne TpuroHoMeTpuIeCKUX YpaBHEHHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, IPUMEHEHHUE OINPEACIUTENS IS PELICHUS] CUCTEMBI
JIMHEWHBIX YypaBHEHUU. PelmeHne npukiagHbIX 3a4ad C I[OMOIIBK) CUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenqoBanue noOCTpOSHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIEN pPEaJbHOM CUTyallMd C MOMOIIbBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHMe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3InYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3HaYeHUsI PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHas (YHKIUU. DJeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IIEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa U rpadK KOpHS N-0i CTEMEHU KaK PYHKIIMU OOpaTHON CTENEHU
C HATypaJIbHBIM ITOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEajibHBIX IIPOLIECCaX U SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIEIOBATENbHOCTEH. MeTton
MaTeMaTU4eCKON UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcTtopusi BO3HMKHOBEHHUS MaTEMaTHMYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MaJlbIX.

Apudmernueckass u reoMmeTpuyeckas nmporpeccuul. beckoneuHo yObiBaromas
reometrpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBIN POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a]a4
MPUKJIAJIHOTO XapakTepa.



HenpepoiBHble (QyHKUIMH W HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUS HEpaBeHCTB. IIpuMeHeHHE CBOWCTB HENPEPBIBHBIX
(GyHKUMN 111 petieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHKIMHU. OnpeneneHne, reOMeTPUIECKUN U
(du3znuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHBIE  AJIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepalMyd HaJ MHOXKECTBAMU M MX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHe TEOPETHMKO-MHOXECTBEHHOIO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 JAPYIUx
y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYUCICHUS

Hartypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoupmuii oOuui nenurtens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputma EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas ¥ TPUTOHOMETpHUYECKas (OPMBI
3aMCH KOMIUIEKCHOTO YHca. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPJAMHATHON TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMITJIEKCHBIX YMCeN IS pelIeHus] (PU3NUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCcKux HEPABEHCTB.

OcCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pallMOHAJIbHBIX,
UppaIMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHHUIA.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



[IpumeHeHue ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO0 MAaTEMATHYECKUX
3a/1a4 ¥ 3a/1a4 U3 pa3InyHbIX 00J1acTell HAYKH U peajbHOM )KU3HU, UHTEPIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DYyHKIUHN U TPaPuKU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJIAWHATHOM MIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre mMeTonbl pelieHHs ypaBHEHM M HepaBeHCTB. ['paduueckue
METO/JIbI peILIeHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJIu3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH H
skcTpeMyMmbl. HaxoxkieHnrne HanboIbIIero 1 HAMMEHBIIET0 3HAUeHU I HENMPEPhIBHOM
(GyHKIIMU Ha OTpE3KeE.

[IpumeHeHne NPOU3BOJHON JUIsl HAXOXKJIEHHUS HAWIYYIIEro pEIICHHsS B
NPUKIAIHBIX 3a7ja4ax, Ui OINpeAeNIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TePBOOOPA3HBIX.

Nuterpan. I'eomeTpudecknil CMbICI HHTETpajia. Berunciienre onpeaeaéHHoro
uHTerpana o gopmyne Hetotona-JleiOuuia.

[Ipumenenue umHTErpana s HAXOXKACHHUS IUIOMANEH TUIOCKUX GUTYp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMOIIbI0 U] PepeHIIaTbHBIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJTA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
IPaXJIaHCKOTO  oOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHUCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTUX JOCTWKEHUWA B JIPYTUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHUN HAYKHU U A€ TEIbHOCTHIO YYEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUN, BOCIPUUMUYNUBOCTH K
MaTeMaTU4YEeCKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHUTaHWE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHas (U3NUecKas aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BJIMSIHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUMATIBLHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYECKUX 3HAaHWM IS pelieHust 3a7ad B 00JacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHHE IIOCTYNKOB W OIIEHKA HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHYECKON
HAyKU Kak c(hepbl 4eJI0BEUECKOH JAeSATEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEeMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3zoBble jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KiaccudUKaIny,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTebCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmocod pemeHus y4eOHOM 3amadd  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELICHUS, BHIOUPATh HauOoJiee MOAXOASIIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



MCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSAMH, IPOLIECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs, KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE TMIpollecca, a TakKXKe BbIIBUTATh
NPENOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TAaHHBIX, HEOOXOJUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B pa3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
W THUCbMEHHBIX TEKCTax, JaBaTh TMOSICHEHUS IO XOAYy PEIICHUS 3aJaud,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI,
mpoOJIeMBl, peIIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHapY)KMBAaTh Pa3IMYUE W CXOJICTBO MO3HUIIMHA, B KOPPEKTHOW (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCIEIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, aJITOPUTM PEIICHUS 3a/1ayH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM UMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PELIEHUI ¢ yYETOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJLJIEKT:

BJIQJICTh ~ HAaBbIKAMU  IIO3HABAaTCIIBHOW  PEQUICKCMH  KaK  OCO3HAHUSA
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA MpoIlecca W pe3yibTaTa pemeHUs
MaTeMaTHYECKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IEIH U YCIOBUAM, OOBSICHITh IPUIUHBI
JTOCTIKEHUS WM HEJOCTYIKCHHS PE3yJbTAaTOB JEATEIHPHOCTH, HAXOIUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OITBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M HWHJIWBHIYyJIbHOU
paboThl MpU pEmIeHWH YYeOHBIX 3a7ad, MPUHUMATh IeJdb COBMECTHOM
JCATEIBPHOCTH, TUTAHHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpecisTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYMNIOBHIX (opMax paboThl (0OCykIeHHs, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIA/1a
B OOmuMi TPOAYKT 1O KPUTEpHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce 0Oyd4arouiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOTO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajad W3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSITh NPUOTUKEHHBIEC BRIYUCICHUS, IPaBUiia OKPYIJICHUS, IPUKUAKY U
OLICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBATH TMOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEHb HaTypaibHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM IOKa3aTeJIeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapud™ uucia, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MBbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMH: CHUHYC, KOCUHYC, TAHT'€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPAaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIIeHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPABHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C HeIbIMUA KO PUIIMEHTaMU, KOPHU MHOTOUWICHA, IPUMEHSTD JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy um Teopemy Buera s
peLIeHus 3a/ay;

CBOOOJTHO OMEpUPOBATh TOHATUSMHU: CHUCTEMa JIMHEHHBIX YypPaBHEHHH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 W €ero TE€OMETPUYECKUUN CMBICI,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHHS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIMPOBATh PEabHbIE CUTYallMU C IMOMOILBI0 CUCTEMBI JIMHEUHBIX YPaBHECHUM,
UCCIIEI0BATh ITOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATpHUIl U OIPEHEIIUTEIICH,
MHTEPIPETUPOBATD ITOJIYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BAHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUTS npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKEHUH;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIbI Uil MpeoOpa30OBaHUS
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH  HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIMPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aire0pbl, COCTABIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCTIOIb30BAHUEM alllapaTa aireopsbl.

DYyHKIUHA U TPAPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMHM, KOMMO3UIMUS (QyHKUUNA, Tpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEEICHUS U MHOYXKECTBO
3HaYeHU PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEpPUPOBATh TOHATUAMH: UYETHBIE W HEUYETHBIE (YHKIINH,
nepuondeckue QyHKIH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoJbliee W HaWMEHbIIEe 3HAYCHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpUPOBATh MOHATUSMU: CTENEHHAs (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TIOoKa3aTesieM, rpauk CTeneHHON (YHKIHUM C HATypaJbHBIM M ILEJBIM
nokaszaTesieM, rpauk KOpHsS n-oil CTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM [10Ka3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPa(UKOB;

cBOOO/IHO ONEpUPOBATh MOHATHUAMHU: IOKa3zaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS pelIeHUs
YpaBHEHHM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpesieJIeHNe TPUTOHOMETPUUYECKUX (PYHKIIMM YHCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMNEpUPOBATh MOHATUSAMU: apumeTHyeckas M TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FTeOMETpHUUECcKas MPOrpeccusi, TNHEHHBIN U
HKCMOHEHLIUANIBHBIN POCT, (hOpMyJia CIIOKHBIX MIPOLIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIbHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTHYECKOTO aHaju3a Kak aHajn3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO ONIEPUPOBATH NOHATUAMU: HEMPEPHIBHbIE PYHKIIUHU, TOUKU Pa3pbiBa
rpaduka GyHKIHUH, ACUMIITOTHI Fpaduka QyHKINH;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MIPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (DYHKIUIN JIJIsl peleHUs 3a/1aY;

CBOOOJTHO OINEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOAHBIE
(GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
NIBYX (YHKIIMI, 3HATh MPOU3BOJIHBIC JIEMEHTAPHBIX () YHKITUH;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
pelIeHus 3a1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO ~ OMNEpUPOBaTh  TMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUsS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMU: OIpEACIIeHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS W HEPABEHCTBA.

K konmy obyuenus B 11 kJjacce 0OydYarOIIMICS TOJYYUT CICAYIOIIHNE
NpEeIMETHBIE Pe3yJbTaThl 1O OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: HATYPAITBLHOE U 11€JI0€ YUCII0, MHOKECTBA
HaTypaJIbHBIX U IEJBIX YHCEII, UCIIOIb30BaTh MPU3HAKU JCIUMOCTH LIEJIBIX YUCET,
HO/l n HOK HarypasibHBIX 4HuCeN Mg pEelIeHUs 3aAayd, NPUMEHSTh alrOpUTM
EBxnupna;

CBOOOIHO ONEpUpOBaTh MOHIATHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOOIHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMILUIEKCHBIX YHCEJI, MPEJCTaBIATh KOMILJIEKCHBIE YMClia B alreOpanveckoll u
TPUTOHOMETPUYECKON (PopMe, BBIONHITH apu(METHUECKHUE OTEepalid ¢ HUMU |
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSMU: HUPpALMOHATBHBIE, MOKA3aTelIbHbIC U
norapu@MuYecKre HEPaBEHCTBA, HAXOJIWUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MTEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU pPEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HE0OXOoauMble  (OpMysbl  JJIsI  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYIHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
norapumMuyeckre W  TPUTOHOMETPUYECKHE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKaliue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh pealibHble CHUTyalldd Ha S3bIKE alnreOpbl, COCTaBIATH
BBIPA)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOEHHBIE MOJENHM C HCIOJb30BAHUEM armapara anreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIOZUIMK (PYHKIUH C TOMOIIBIO BJIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMIIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH FTeOMETpUUYECKHE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OMEpUPOBATh TMOHATHSAMHU: TpapUKU TPUTOHOMETPUUYECKUX
dynKImi;

OPUMEHATh (PYHKIIMU 11 MOJEIMPOBAHMUS W WCCIEIOBAaHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4eCKOro anajamusa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIEA0BaHUs (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HAXOJIUTh HaHOOJbIIEE U HAUMEHbIIEE 3HAUCHUSI (PYHKIIUM HETPEPbIBHOUN Ha
OTpE3KE;

UCIIOJIb30BAaTh MPOU3BOAHYIO MJI HAaXOXJCHUS HAWIY4ylIero pelieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-D)KOHOMHUYECKHUX, 3a7a4ax, AJIsl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MPOIlecca, 3aJaHHOr0 (hopMyJIoN Wi rpadukom;



CBOOOJHO OMNEpUpOBaTh MOHATUAMM: TEPBOOOpa3Has, ONpPENEIEHHBIM
MHTErpaj, HAaXOAWUTh IEepPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEICTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAaHUM HA IPUMEPE
cocTaBlieHUs TudPepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
MHorounensl. PanmoHanbHble YpaBHEHHS U
HepaBeHcTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU

Oynkuuu u rpadpuku. CreneHHas GyHKINS C
LETIBIM MOKa3aTeIeM

Apudmernueckuil KOpeHb N-0i CTENEHHU.
HppanunonanbHble ypaBHEHUS
[TokazarensHas pynkuus. [lokazarenbHbie
yYpaBHEHUS

Jlorapudmudeckas GyHKITHS.
Jlorapudmuueckue ypaBHEHUs
TpuroHomeTpuuecKre BbIpaXKEHUS U
ypaBHEHUS

[TocnenoBarenbHOCTH U MPOTPECCUU
HenpepriBabie ¢pynkiuu. [IpousBoanas

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUN

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoaunuyecTBo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KoHTpoabHbI
e padoThI

10

IIpakTuyecku
e paboThbI

DJIeKTPOHHbIE
(uu¢posrwie)
o0pa3oBaTe/ibHbIE

pecypchbl



11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

UccnenoBanue GyHKIUN ¢ TOMOTIBIO
MIPOU3BOTHOM

[lepBooOpa3Has 1 UHTETrpa

I'paduiku TpUroHOMETpUUECKUX (PYHKITHIA.
Tpuronomerpruyeckue HepaBeHCTBA

HppanmonanbHbpie, TOKa3aTeIbHBIE U
norapuMuvecKue HepaBeHCTBA

Kowmriexcuele uncia

HarypanbsHbie u 11e1b1e yncia

Cucrembl parioOHAIBHBIX, UPPAITUOHATBHBIX
MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX
ypaBHEHUH

3amayu ¢ mapaMmeTpaMu

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoaunuyecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KoHTpoabHbI
e padoThI

10

IIpakTuyecku
e paboThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne
Tema ypoka
n/n

1 MHoxecTBO, ornepauy HajJ MHOKECTBaMHU
M UX CBOMCTBa

2 Huarpammel Diinepa-Benna

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
ammapata sl pelIeHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U

4 JECTUYHBIC IPOOU, TTPOTICHTHI,
OCCKOHEYHBIC MTEPHUONUECKHE TPOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U

5 JECITUYHBIC IPOOU, TTPOTICHTHI,
OCCKOHEYHBIC MTEPHUONUCCKHE IPOOH

6 [Ipumenenue npoOeii U MPOLIEHTOB IS
pelieHus MPUKIAIHBIX 3a1a4

7 [Ipumenenue npoOeii U MPOLIEHTOB IS
penieHus MPUKIAIHBIX 3a1a4

8 JlericTBUTENbHBIC YUCIIA. PallnoHaIbHEIE U
HppaMOHAJIbHBIE YHCIIa

9 Apudmernueckue omneparuu ¢
JIENCTBUTEIIFHBIMU YHCIIAMU

10 Monynb AeMCTBUTEIBLHOTO YHCIIA U €r0

CBOICTBa

KoaunuyecTBo 4acoB

Bcero

KoHTpoabHbI
e padoThI

IIpakTH4eckn
e paboThI

Jara
U3ydeHu
s

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbBI
e pecypchbl



11

12

13

14

15

16

17
18

19

20

21

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpYIJICHMS, IIPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

OCHOBHBIE MCTOABI PCIICHUS LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

OCHOBHBIE METOJIBI PEIICHUS LETbIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

MHOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkoMm. Teopema bezy

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

Pemenue cucteM JTMHEHHBIX YpaBHEHUI
Pemenue cucteM TMHEHHBIX YpaBHEHUI
Marpuiia cucTeMbl JIMHEHHBIX YPaBHECHHUIA.
Onpenenurenb MaTPUIBI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

Onpenenurenb MaTpUILI 2X2, €r0
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HAYEHUs

[IpuMeHenue onpeaenuTens it peueHus
CUCTEMBI JIMHENHBIX YPaBHECHUH



22

23

24

25

26

27

28

29

30

31

32

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

Pemrenne npukiagHeIix 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI
KonTtposnsHast padoTa: "PannonanbHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

OyHKIMSA, CTIOCOOBI 3aaHusT QYHKIIUH.

B3aumno o6pathbie pyHkuuu. Komnosunus

byHKINNA
I'paduk pyHkmu. JnemeHTapHbIe
npeoOpa3oBaHusl rpa@UKOB PYHKINN

OO6nacTh onpeeieHnsi © MHOYKECTBO
3HaueHni ¢pynkuu. Hynmu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dhyakuu. [IpomexyTku
MOHOTOHHOCTH (PYHKLIUU

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee u HaumMeHblllee 3HaYCHHE
(GYHKIIMH Ha IPOMEKYTKE

Jluneiinas, KBagpaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

DIIeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHIHA

DeMeHTapHOe UCCIeIOBaHuE U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA



33

34

35

36

37

38

39

40

41

42

43

44

Crerneusn ¢ 1eI6IM ITOKa3aTeneM. bunom
Hrrotona

Crerensn ¢ 1e/I6IM ITOKa3areneM. buanom
Hrrotona

Crenennasi GyHKIUS C HATYPAIbHBIM U
LeabpIM nokasareneM. E€ cBoiicTBa u
rpaduk

Kontponsnas padota: "Crenennas
¢yukuus. E€ cBoiictBa u rpadux”

Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

Apudmernueckuil KOpeHb HaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

[IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIeprKalUX CTENeHH U KOPHU

[IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJIepKalIuX CTENeHH U KOPHU

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHIH,
COJIeprKalIuX CTENeHH U KOPHU

Wppannonansseie ypaBHeHHs. OCHOBHBIE
METO/bI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUI

Wppannonansubie ypaBHeHHs. OCHOBHbBIE
METO/bI PELICHHS] UPPALUOHAIBHBIX
YpaBHEHUH

Wppannonanssele ypaBHeHHs. OCHOBHBIE
METO/Ibl PELICHUS UPPALIMOHATIBHBIX
ypaBHEHUH



45

46

47

48

49

50

51

52

53

54

55

56

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
APPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
APPALMOHAIIBHBIX YPABHEHUN

CpoiicTBa U rpauK KOpHsI N-Oi CTENEeHU
KaK (QyHKIIMH 0OpaTHOW CTENEHH ¢
HaTypaJIbHbIM TOKa3aTesieM

CaoiicTBa u rpaduK KOPHS N-0il CTETICHU
KaK (yHKIIMH 0OpaTHOW CTETICHH C
HaTypaJbHBIM MTOKa3aTeJIeM

KontponbHas padota: "CsoiicTBa u rpadux

KOpHS n-0i creneHu. ppanuoHanbHbie
ypaBHEHUS"

CrerneHpb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U
€€ cBOICTBA

CreneHp ¢ pallMOHAIbHBIM MTOKA3aTeNeM U
€€ CBOIICTBa

CreneHb ¢ pallMoOHaIbHBIM MTOKa3aTeNeM U
e€ cBoicTBa

[TokazarenbHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

Hcnonb3oBanue rpaduka QyHKIUN AJs
peuieHus: ypaBHEHU I



57

58

59

60

61

62
63
64
65
66

67

68

69

70

Hcnons3oBanue rpaduka GyHKIUN A5
peuieHus: ypaBHEHUN

[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX
YpaBHEHUU

[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE
METO/IbI PEIICHUS TTOKA3aTeIIbHBIX
YpaBHEHUU

[TokazarenpHbie ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS TTOKA3aTEeIbHBIX
yYpaBHEHUU

Kontponbnas pabora: "[lokazarenpHas
¢yuknus. [lokazaTenbHble ypaBHeHUS"

Jlorapudwm uncna. CoiicTBa Jorapupma
Jlorapudwm uncna. CoiicTBa Jorapupma
Jlorapudwm uncna. CoiicTBa Jorapupma
JlecTUYHBIC U HATYypaJIbHBIC JIOTapUPMBI
JlecTUYHBIC U HATYypaJIbHBIC JIOTapU(PMBI

[IpeoOpa3oBaHue BBIpAKEHHIA, COACPIKAIIIX
sorapudmsl

[IpeoOpa3oBaHue BBIpAKEHHIA, COACPIKAIIIX
Jorapudmel

[TpeoOpa3zoBaHue BBIPAKEHHUH, COJICPIKAIMX
sorapupmsl

Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U
rpaduk

N



71

72

73

74

75

76

77

78

79

80

81

82

Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U
rpadux

Hcnons3oBanue rpaduka GyHKIUN 715
peuleHus ypaBHEHUI

Hcnons3oBanue rpaduka GyHKIHNA 1151
peuieHust ypaBHEHUI

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
METO/IbI PEIICHUS JTOTAPUPMUUECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
METO/IbI PEIICHUS JTOTAPUPMUUECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHBIE
METO/IbI pelIeHHs] Jorapu(PMUIecKux
YpaBHEHUH

PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHMA
PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHIM
Kontponbras padota: "Jlorapudmudeckas
¢byuknus. Jlorapudbmudeckue ypaBueHus"
CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHICIIOBOTO apryMeHTa

CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YUCJIOBOTO apryMeHTa

ApKCHHYC, apKKOCUHYC U apKTaHT'€HC
YHUCJIOBOTO apryMeHTa



83

84

85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

ApKCUHYC, apKKOCHUHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa

Tpuronomerpudeckas OKpy>KHOCTb,
OTIpeieIeHue TPUTOHOMETPHUYECKHIX
(GYHKIMI 9UCIOBOTO apryMeHTa

Tpuronomerpuueckas OKpy>KHOCTb,
OTpe/ieNIeHue TPUTOHOMETPUUECKHUX
(yHKIMI 4HUCI0BOrO apryMeHTa

OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIbI
OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI
OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI
OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI

[IpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUH

[IpeoGpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKECHU U

[IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX
BBIPAKCHUHN

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUH

Perienne TpUroHOMETPUUECKUX YPABHEHU I
Perienne TpUroHOMETPUUECKUX YPABHEHU I
Perienne TpUroHOMETPUUECKUX YPABHEHU I
Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM
Pemenune TpUroHOMETpUYECKUX YPAaBHEHUM
Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM

Pemenune TpUroHoOMeTpUYECKUX YpaBHEHHUM

N N

N N T e T =Y



101

102

103

104
105

106

107

108

109

110

111

112

113

KonTtponsHas pabdoTa:
"TpUroHOMETPUUECKHE BBIPAKEHUS U
TPUTOHOMETPUUECKUE ypaBHEHUS"

IlocinenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs
nociaegoBareabHoCcTer. MeTo
MaTeMaTI/ILIeCKOI\/JI I/IHJIYI(III/II/I

MOHOTOHHBIC )41 OFpaHI/I‘IeHHble
nocJiieoBarensHOCTH. icTopust anamu3a
OECKOHEYHO MAaJIBIX

Apudmernueckas rnporpeccus
I'eomerpuueckas mporpeccust

beckoneuHo yObIBaroIasi reoMeTpudeckas
nporpeccust

CymMa GeckOHEYHO YOBIBAroOIIeH
TE€OMETPUYECKOH MPOTpeccuun

JIMHEHBIN ¥ SKCTTIOHEHIIUAJIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX MPOIEHTOB

JIMHENHBIN U SKCIIOHEHIIUATIBHBIA POCT.
Uucno e. @opmyrna ClI0KHBIX TPOLEHTOB

Hcnonrs3oBanne IMpOorpeCcCruu 1Jisd pCiCHuA
PCAJIbHBIX 3a/la4 IIPUKIIAIHOTO XapaKTCpa

KonTponsHas pabora:
"I[locnenoBaTeabHOCTH U Mporpeccuu”

HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA
Touka pa3pbiBa. ACUMITOTHI IpauKOB
byHKIMI



114

115

116

117

118

119

120

121

122

123

124

125

126
127

128

CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

Meto1 UHTEPBAJIOB ISl PELLICHUS
HEpPABEHCTB

MeTto1 UHTEPBAJIOB VISl PELICHUS
HEpPABEHCTB

Meto1 UHTEPBAJIOB ISl PELICHUS
HEpPABEHCTB

[IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIMM 1715 pereHus 3a1a4

[IpumeHeHre CBOMCTB HEMPEPBIBHBIX
GbyHKIMHM 1715 pereHus 3a1a4

[lepBas u BTOpast Npou3BOAHBIE PYHKLINU

Onpenenenue, reOMETPUIECKAN CMBICI
MPOU3BOJHOM

Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOJHOM

VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIIII

YpaBHeHHE KacaTelbHOU K rpaduKy
GbyHKIIII

[IpousBoiHbIE 27IeMEHTAPHBIX PYHKIINN
[IpousBoiHbIE 27IEeMEHTAPHBIX PYHKIINN

IIpousBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKLUH



129

130

131

132

133

134
135

136

[IpousBoiHast CyMMBI, IPOU3BEACHMS,
YaCTHOTO U KOMITO3UIIMU (yHKIUH

[Ipoun3BoiHasE CyMMBI, IPOU3BEICHHUS,
YaCTHOI'O U KOMIO3ULIMU (PYHKIUI

KoutponsHas padora: "[Iponssoanas”

[ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"

[ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS
3HaHui: "Oyakuun"

Wrorosas koHTposbHasA paboTa
Wrorosas koHTposbHas paboTa

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUI

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

136

10



11 KVIACC

No KosnuuyectBo 1yacos Hara DJIeKTPOHHbIE
n/_n Tema ypoka Beero KoHTpoabHbI IIpakTH4eckn H3Y4YeHH uupposbie
e pabdoThl ¢ paboThbl | o0pa3oBaTe/IbHbI
e pecypchbl

[IpuMeHeHne npon3BOIHOMN K

HCCIeA0BaHUIO0 (PYHKIIMI Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne npon3BOIHOMN K

HCCIeA0BaHUIO (PYHKIIMHI Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne npon3BOIHOMN K

HCCIeA0BaHUIO (PYHKIIMI Ha 1

MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K

HCCIeA0BaHUIO0 (PYHKIIMHM Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBIL

[Ipumenenre mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHI Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHHEe TPOU3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha 1
MOHOTOHHOCTB M DKCTPEMYMBI

Haxoxnenune HanOobIIero u
HaUMEHBIIETO 3HaYeHUs1 HeTIPEePhIBHOM 1
(GyHKIMU HAa OTpe3Ke



10

11

12

13

14

15

16

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HanOoOJIbIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(YHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

[Ipumenenrie mpou3BOIHOM JIs
HaxO0JKJICHUS HAMUTYUIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

[IpumeneHnue npou3BOIHOM JIst
ONIPENIETICHUSI CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTo GOopMYIIoi Uiu
rpadpuKom

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS



17
18
19

20

21

22

23

24

25

26

27

28

29

30

nporiecca, 3aaHHOro (OpMYIIOH HITH
rpaduKkom

Komnozunust pyHKImiz

Komnozunust GyHKImiz

Komnozunust pyHKImiz

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH
I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

Kontponsnas padota: "MccnenoBanue
(GyYHKIHI ¢ TOMOIIBIO TPOU3BOTHOM"
[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
MepBOOOPA3HBIX

[TepBooOpa3zHbIC AIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XACHUS TEPBOOOPAZHBIX
[TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX
Huterpan. ['eomerpuyeckuii cMbICT
WHTerpaia

Brruncnenue onpenenéHHOro HHTerpaia
o ¢popmyne Herotona-JleitOnuna
Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herotona-JleitOnuna
[IpumeHeHre uHTerpana st HAXOXKACHUS
TIoaAed MIOCKUX QUryp

[IpumMeHeHMe nHTErpana i HaXOXKACHUS
00BEMOB T€OMETPUUYECKHX TEI



31

32

33

34

35

36

37

38

39

40

41

42

[Tpumeps! pemenuii qudQepeHInaIbHBIX
YpaBHEHUI

[Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUI

MaremaTuyeckoe MOAEIMPOBAHUE
peaJIbHBIX MTPOLIECCOB C MOMOIIBIO
T depeHInanbHbIX YpaBHEHUM

KonTponsnas pabora: "[lepBooOpasnas u
uHTerpan”

Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U rpaduku

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBa U rpaduku

Tpuronomerpudeckne GyHKINU, HX
CBOMCTBA U rpaduKu

Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

OT160p KOpHEI TPUTOHOMETPHUUECKHUX
yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

OT100p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH



43

44

45

46

47

48

49

50

o1

52

53

54

55

OT60p KOpHEH TPUTOHOMETPUIECCKHIX
YPaBHEHUH € MOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB

Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

Pemienne TpuroHOMETPUYECKUX
HEPaBEHCTB

KonTponbnas pabora: "['paduxu
TPUTOHOMETPUIECKUX (PYHKITUH.
TpuroHomerpuyeckre HepaBeHCTBA"
OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX HEPABEHCTB
OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJbHbIX HEPABEHCTB
OcCHOBHBIE METOIbI PELICHUS
MOKa3aTeJbHbIX HEPABEHCTB
OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
OCHOBHBIE METOIbI PEILICHUS
norapu()MUUEeCKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS
norapu(MUUEeCKUX HEPABEHCTB
OCHOBHBIE METO/IbI PEIICHUS
norapu(MUIECKUX HEPABEHCTB



56

57

58

59

60

61

62

63

64

65

66

67

68

OCHOBHBIE METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
HppalMOHAILHBIX HEPABCHCTB
OCHOBHBIC METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
OCHOBHBIC METOIBI PEIICHUS
HPPaIMOHAILHBIX HEPABEHCTB
I'padmyeckue MeTOIBI peleHUs
HPPAIMOHAIIEHBIX YPAaBHCHHH
I'paduaeckue MeToabI pemeHust
HPpaIMOHAIBHBIX YpaBHEHUN
I'paduaeckue MeToabl pemeHust
MOKa3aTeIbHBIX YPaBHCHUM
I'paduueckue MeToabI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
I'paduueckue MeToabI pEIICHUS
Jorapu(PMUIECKUX YpaBHEHUN
I'paduaeckue MeToabI pEIICHUS
Jorapu(PMUIECKUX HEPABCHCTB
I'paduaeckue MeToabI pEIICHUS
norapu(MUUEeCKUX HEPABEHCTB
I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
yYpaBHEHUH



69

70

71

72

73

74

75

76

77

78

79

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMHIECKUX
YpaBHEHUU

I'paduueckre METOIbI pelIeHUS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKuX
HEPABEHCTB

I'padmueckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIECcKux
HEPABEHCTB

KounTponsnas pabora: "UppannoHanibHele,
MoKa3aTesabHbIE U JIoTapupMUUecKue
HEpaBeHCTBA"

KommnnekcHeie yncna. Anrebpanueckas u
TpUTOHOMETpHUYEcKask GOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (HOpPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

ApugpmeTrrueckue onepanum ¢
KOMIIJIEKCHBIMH YHCIIaMU
ApudpmeTrnueckue onepanum ¢
KOMIIJIEKCHBIMU YHCIIaMU

N306pakeHne KOMIUIEKCHBIX YUCeN Ha
KOOPJIMHATHOU IVIOCKOCTH
N306pakeHne KOMIUIEKCHBIX YUCeN Ha
KOOPAMHATHOM IIJIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa



80

81

82

83
84

85

86

87

88

89

90

91

92

®opmyna Myaspa. KopHu n-o#t cTenenu
13 KOMILUIEKCHOTO Yucia

[IpumeHeHre KOMIUIEKCHBIX YUCEI JUIs
pereHust PU3NIECKUX U TEOMETPUIECKUX
3aza4

KonTponbnas pabora: "KomiiekcHbie
yucna"

HarypaneHble u niensie uyncna
HarypaneHble u niensie uyncna
[IpumeHeHue NpU3HAKOB AETUMOCTH
LEJIbIX YUCell

[IpumeHeHue NpU3HAKOB AETUMOCTU
LIETIBIX YU CEII

[IpuMeHeHne NpU3HAKOB ACTUMOCTH
mensix uncen: HOJ u HOK
[IpuMeHeHne NpU3HAKOB ACTUMOCTH
mensix uncen: HO u HOK
[IpuMeHeHne npu3HaKOB ACIUMOCTH
LEJIBIX YHMCEJI: OCTATKH 110 MOIYIIIO
[IpuMeHeHne npu3HaKOB ACIUMOCTH
LEJIBIX YHUCEJI: OCTATKU 110 MOAYIIIO

HpI/IMeHeHI/IC IIPHU3HAKOB ACTIMMOCTH
OCJIbIX YHUCCII: aJITOPUTM Esxnunga nus
peuICHuA 3aav B HCJIbIX YHUCJIaX

KonTtponpHast padoTa: "Teopus enbix
gucen"



CucrteMa U COBOKYITHOCTh YPaBHEHHUIA.
93 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
94 PaBHOCHIIBbHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

95 OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U
96 COBOKYITHOCTEH MppalMOHaIbHBIX
yYpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUH

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUH

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

OcCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMuueckux
YpaBHEHUI

[TpumeHeHMe CHCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

101 pa3nuyHbIX 00JacTell HayKH U peatbHOMN
KU3HU, UHTEPIpETalns NOTYyIeHHBIX
pe3yabTaToB



102

103

104

105

106

107

108

109

110

111

112

[IpumeHeHue cucTeM K peleHuIo
MaTeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3
pa3nu4HBIX 00IacTeil HAYKH U peabHOM
KU3HU, HHTEPIPETALUs NOJTyYEHHbIX
pe3yJIbTaTOB

[IpumeHeHre HepaBeHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00JaCTel HAyKU U pealbHOMN
KU3HU, UHTEPIPETaLUs NOJTyYEeHHBIX
pe3yJIbTaToOB

KonTponbnas pabora: "Cucrembl
palOHAIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
ypaBHEHHIT"

PannonanpHble ypaBHEHUS ¢ TapaMeTpamMu

PanmonanbHbie HEpaBEHCTBA C
rnapamMeTpamu

PaHI/IOHaJ'IBHBIe CHUCTEMEI C IapaMETpaMu

WppanmonansHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

WppanmonaibHble CUCTEMBI C
napameTpamu

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA
C mapaMeTpaMu

ITokazaTenbHBIE CUCTEMBI C napamMeTpamMu

Jlorapugmuueckue ypaBHeHHUs,
HEpaBEHCTBA C IapaMeTpamMu



113 Jlorapudmuueckue CUCTEMBI C
napaMmeTpamMu

114 TpuroHomeTpuuecKue ypaBHEHUs C
rapamerpamu

115 TpuroHomeTpuuecKre HEPABEHCTBA C
rapameTpamu

116 TpuUroHomMeTprIECKNE CUCTEMBI C
rapameTpamu

[TocTpoenune u ucciaegoBaHue
117 MAaTeMaTHYEeCKUX MOJIEIeH peaTbHbIX
CUTYalllil C TOMOIIBIO YPABHEHUH C

napaMmeTpamu

[TocTpoenue u ucciaeaoBaHue
118 MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI

C TmapaMeTpaMu

HOCTpOGHI/Ie Hn UCCIICO0BAaHUC

119 MaTeMaTHYeCKUX MOJIENIel peabHbIX
CUTYaIUi C MOMOIIIO CUCTEM YpPaBHEHHIA

C mapamMeTpaMu

120 KonTtponsnas pabora: "3amgauu c
napameTrpamu"

121 [ToBTOpEHUE, 0000IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBHenus"

[ToBTOpEenue, 06061IeHNE,

122
cUcTeMarTu3anus 3Hauui: "YpaBHeHus"



123

124

125

126

127

128

129

130

131

132

133

134

[ToBTOpEenue, 060061ICHNE,
cUCTeMaTu3alus 3HaHui: "YpaBHEHHUS.
Cucremsbl ypaBHeHUI"

[ToBTOpEenue, 06001ICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

[ToBTOpeHnue, o6o01IICHNE,

cucremaruzanus 3Hanuii: "HepaBencrna"

[ToBTOpeHnue, o6o0IICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, o6obIICHNE,
cucreMarn3anus 3HaHu: "[IponsBoaHas n
e€ npumeHeHune"

[ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoaHas u
€€ npuMmeHeHue"

[ToBTOpeHue, o6o0IICHNE,
cucrtemaTtusanus 3Hanuii: "[IpousBoanas u
e€ npuMmeHeHue"

[ToBTOpEeHUE, 0600IICHNE,
cuctemaTtusanus 3Hanuii: "Murerpan u ero
npuMeHeHue"

[ToBTOpEHUE, 0000IICHNE,

'

cucreMarusanus 3HaHui: "Oyuxuun'

[ToBTOpEHUE, 0000IICHNE,

'

cucreMarusanus 3Hanui: "Oyukuun'

[ToBTOpEeHnue, 06061IeHNE,
cucreMarusanus 3Hanuii: "Oynxuun'

'

Htoropas KOHTPOJIbHAasA pa60Ta



135 HroroBas koHTpOJIbHAS paboTa

136 [ToBTOpEenue, 06001ICHNE,

CUCTEMAaTHU3alus 3HAHNHI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

136

10



YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* MaTtemartuka. Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHallu3a; yriayoJIeHHOe
obyuenue, 10 knacc/ Mepansk A.I'., Homuposckuii [[.A., [TonsikoB B.M.; mon
penakuueit [lononsckoro B.E., O61mecTBo ¢ orpaHu4eHHON
oTBeTcTBeHHOCThIO M3naTenbckuil ientp « BEHTAHA-T'PA®y;
AxkrmmonepHoe obmectBo «M3marenbctBo «lIpocBemnienue»

* MaTtemartuka. Anredpa 1 Hauajga MaTeMaTHYECKOTO aHaJli3a; YriyOJIeHHOE
obyuenue, 11 knacc/ Mepamsak A.I'., Homuporckuii JI.A., TTonsikos B.M.; mox
penakmueit [Togonbckoro B.E., O0miecTBo ¢ orpaHU4eHHOM
oTBeTcTBeHHOCThIO M3naTenbckuil nentp « BEHTAHA-T'PA®y;
AxrmonepHoe obmiectBo «M3matenscTBo «lIpocBemnienne»

https://bit.mob-edu.ru

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJSA
https://bit.mob-edu.ru

https://lesson.edu.ru/02.5/10

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://bit.mob-edu.ru

https://lesson.edu.ru/02.5/10



