HOACHUTEJIBHASA 3AIIMCKA

VYyebOnblil Kypc «Anredpa U Hayaja MaTEMaTHYECKOTO aHaIN3a» SBIIAETCS OJHUM U3
HanboJsiee 3HAYUMBIX B TPOTpaMMe CpeJHero o0Iero oopa3oBaHus, MOCKOIbKY, C OJHOM
CTOPOHBI, OH 00eCIeYnBaeT HHCTPYMEHTAIbHYIO 0a3y /i M3y4YCHHsS BCEX €CTECTBEHHO-
HAyYHBIX KypCOB, a C JAPYrod CTOPOHBI, (OPMHUPYET JIOTUYECKOE U aOCTPAKTHOE
MBIIIJIEHWE OO0YydYaloImMXcs Ha YpOBHE, HEOOXOJUMOM JMJii OCBOCHHMS WH(DOPMATHKH,
0OIIIECTBO3HAHUSI, MCTOPHUM, CIOBECHOCTH W JPYTHX AUCHMIUIMH. B pamkax maHHOTO
y4eOHOro Kypca oOydYarouiuecsi OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM
HAyKH, KOTopas (opMyIHupyeT CBOU JOCTHKECHUS B MAaTEMaTHIECKOU opMme.

VY4eOublit Kypc ainreOpbl U Hauajd MAaTeMaTHYEeCKOTO aHaliu3a 3aKjIa/bIBa€T OCHOBY
JUISl YCTIIEIIHOTO OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMUU, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX
TEHJICHIINI pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOMN KU3HU, TTO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIb30BATh UX
JUIS TaJIbHEHIIIEro 0Opa30oBaHMS M B IOBCEIHEBHOHN KM3HHM. B TO ke Bpemsi OBJajcHUC
a0CTpaKTHBIMU U JIOTUYECKU CTPOTUMHU KOHCTPYKIUSMHU aiareOpbl U MaTeMaTHUYeCKOro
aHajgu3a pa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH WUCTHUHHOCTD,
JIOKa3bIBaTh YTBEPXKJACHHS C TOMONIBI0O HHIYKIMHA W PacCykJaTh JACAyKTHBHO,
UCII0JIb30BaTh 0000IIEHHE U KOHKPETU3ALIMIO, a0CTparupOBaHKe U aHAJIOT U0, (hopMuUpyer
KPEaTUBHOE U KPUTUUYECKOE MBIILICHHE.

B xone uzyuenus yueOHOTO Kypca «Anredpa u Hayajga MaTeMaTHUYECKOTO aHAIN3ay
oOyyJaromiecs: moJiy4aroT HOBBIM OIBIT PElICHUs MPUKIIAIHBIX 33/1a4, CAMOCTOSITEIbHOTO
MOCTPOCHUSI MATEMAaTHUYECKUX  MOJICJIEM  peajdbHbIX  CHUTYallud, HHTEPHpETaIuu
MOJIYYEHHBIX PEIICHUH, 3HAKOMSITCSl ¢ MPUMEPAMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEU B
npupoje, HAyKe U MCKYCCTBE, C BBIIAIOIMIMMUCS MAaTEMAaTUYECKHUMH OTKPBITUSIMH U HX
aBTOPAMH.

VYueOHbIil Kypc 00J1a/1aeT 3HAYUTEILHBIM BOCIIUTATEILHBIM MOTEHIIUAIOM, KOTOPBIA
peann3yeTcs Kak uepe3 yueOHbI MaTepua, criocoOCTBYIONINI (POPMUPOBAHUIO HAYYHOTO
MHPOBO33pPEHUs, TaK M uepe3 crnenuduky ydeOHOH [AesATEeTbHOCTH, TpeOyrome
MPOJIOKUTEILHON KOHIEHTPAllUM BHUMAHUS, CAMOCTOSTEIbHOCTHU, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3ybTarT.

B ocnoBe meronuku oOydeHusi anrebpe M HadajgaM MaTEMaTUYECKOro aHajau3a
JICKUT ACATETbHOCTHBINA MIPUHIIUI O0y4YCHUSI.

B crpykTrype yueOHOro kypca «Anredpa M Hadaja MaTeMaTHYECKOTO aHaIu3a»
BBIJICJIEHBI CIEAYIOUIUE COJEPKATEIbHO-METOANYECKUE JTUHUU: «Uucnaa U BIYUCICHUSY,
«Dyukun u rpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hauama Mmaremarnyeckoro
aHanu3a», « MHOXeCTBa U JIOTUKay. Bce OCHOBHBIE COAEPKATETbHO-METOIMYECKUE JIMHUU
U3Y4YalOTCsl HA NPOTSDKEHUU JABYX JieT OOydeHHs Ha YpPOBHE CpPEAHEro oOIero
oOpa3oBaHUsl, €CTECTBEHHO JOMOJHIS JPYr ApPyra U MOCTENEHHO HACHIIIAsICh HOBBIMU
TeMaMu U pasfenamu. J[aHHbIH ydeOHBINM Kypc SBISIETCS MHTETPATUBHBIM, TOCKOJIBKY
oOBeuHSET B cebe COJepiKaHhe HECKOJIBKUX MaTEMaTUYECKUX TUCIUILUINH, TaKUX Kak
anredpa, TPUTOHOMETPHS, MAaTEMATUUECKUN aHANU3, TEOPUST MHOXKECTB, MaTeMaTH4eCKas
noruka u napyrue. [lo mepe Toro kak oOywaroluecs OBIaJeBalOT BCE Oosee IMHUPOKUM



MaTeMaTHYECKUM  amlmapartoM, Yy  HHX  TOCHEJOBaTeIbHO  (opMHpYEeTCS U
COBEPIIICHCTBYETCS YMEHHE CTPOWTh MATEMAaTHYECKYI) MOJENIbh PEATbHOW CHUTYAIIHH,
OPUMEHSTh 3HAHMS, TOJYyYEHHbIE TpPH H3YYCHHH Y4YeOHOro Kypca, JUisl pelieHus
CaMOCTOATENbHO  CPOPMYJIMPOBAHHOM  MaTeMaTH4ecKoW  3ajayu, a  3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxkarenpHO-METOAUYECKAass JWHUAS «YWclia ©W  BBIUKCICHUS» 3aBEpIIacT
dbopMHUpOBaHUEe HABBLIKOB MCIOJI30BAHUS JACHCTBUTEIBHBIX YHCEI, KOTOPOE ObLIO HA4aTo
Ha YpOBHE OCHOBHOTO 001miero odpa3zoBanus. Ha ypoBHe cpennero oo6miero oopazoBaHus
0co0oe¢ BHHMaHHE yAesieTcs (POPMUPOBAHUIO HABBIKOB PAIMOHAIBHBIX BBIYHCIICHUM,
BKJIFOYAIOIINX B Ce0s MCIOJB30BaHUE PA3IMYHBIX (DOPM 3alMCH YKCIIa, YMEHHUE JIeNaTh
MPUKUJIKY, BBIIONHITH MPUOIMKEHHBIEC BBIYMCIICHHS, OIICHUBATh YMCIIOBBIC BBIPAKEHUS,
paboTath ¢ MaTEMaTUYECKMMH KOHCTAaHTaMH. 3HAKOMble OOYYarolIMMCSi MHOXKECTBa
HATypajdbHBIX, IEJbIX, PAIHOHATBHBIX W JIEUCTBUTENBHBIX YHCEN JOIMOJHSIIOTCA
MHO>XECTBOM KOMIUJIEKCHBIX 4YHcCell. B KaXIIoM M3 ATUX MHOXKECTB paccMaTpHUBaIOTCSA
CBOHMCTBEHHBIE €My CieIu(UUECKHE 3aa91 U OTlepaIliu: JIeJICHUE HaIEI0, ONIEPUPOBAHNE
OCTaTKaMHd Ha MHOXKECTBE IIENIBIX YHUCEN, OCOObIE CBOWMCTBA pAIMOHAIBHBIX U
UPpPALMOHATIBHBIX YHUCEN, apu(PMETHUEeCKHE OMepalnh, a TaKKEe HU3BJICUECHHUE KOpHS
HATypaJbHOM  CTENEHHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  uuced.  bmaromaps
MIOCJICIOBATEIPHOMY PACIIMPEHUIO Kpyra HCIOJB3yeMbIX YHCET M 3HAKOMCTBY C
BO3MOXXHOCTSIMH WX TIPUMEHCHHS ISl PEIICHUS pasIudHBIX 3a7a4  (HOpMHUpPYETCS
IPE/ICTaBIICHUE O €IUHCTBE MAaTEMAaTHUKH KaK HAyKW M €€ POJM B MOCTPOCHUM MOJENeH
peaNbHOr0 MHUpA, IIMPOKO UCIIOJIB3YIOTCSE 0000IIIEHNE U KOHKPETH3AIHS.

JIuaus «YpaBHEHHUS M HEPABCHCTBA» PEATM3yeTCs Ha MPOTSKEHUU BCEro 00yUYCHUS
Ha YPOBHE CpETHETO OO0IIero o0pa3oBaHUs, TOCKOJIBKY B KakIoMm pasnaeine [IporpamMmbr
IPEIYyCMOTPEHO pEIICHUE COOTBETCTBYIONMIMX 3amad. B pesynbTaTe oOywaromiuecs
OBJIAJICBAIOT PA3UYHBIMA METOJAMH PEIICHUS PAIMOHAIBHBIX, HPPAITMOHAIBHBIX,
MOKA3aTeNbHBIX, JIOTAPU(PMUYECKUX U TPUTOHOMETPUUECKUX YPAaBHEHM, HEPABEHCTB U
CUCTEM, a TakXKe 3aJay, cojepkamux mnapamerpbl. [lodyueHHble yMEHHUS LIUPOKO
UCIIOJIB3YIOTCSI TIPH MCCIICIOBAaHUHM (PYHKIIUK C MTOMOIIBIO MPOU3BOAHON, MPH PEIICHUH
NPUKJIQIHBIX 3a7ad M 33Jad Ha HaXOXKJICHUE HaWOOJBIINX W HAWMEHBIINX 3HAYCHUU
dbynkuuu. JlanHas comep)katenbHas JTWHUS BKJIIOYaeT B ceOs Takke (GopMUpOBaHUE
YMEHUW BBITIOJIHATH pacu€Thl 10 (QopMynaMm, NpeoOdpa3oBaHUsi PaAlMOHAIBHBIX,
UPpAlMOHAIBHBIX M TPUTOHOMETPHUYECKHUX BBIPAKCHUH, a TakKKe BBIPAKCHHM,
coJep KaInX CTETeHH U Jiorapudmel. brarogaps nzydeHuto anredpandeckoro MaTepuaia
IPOUCXOUT JaJbHEHINee pPa3BUTHE aNTOPUTMHUYECKOTO M aOCTPaKTHOTO MBIIIICHUS
oOyyaroruxcsi, (QOPMUPYIOTCS HABBIKU JEAYKTHUBHBIX pacCyKIeHUW, paboOThl ¢
CUMBOJIBHBIMH (hOopMamu, MpeCTaBICHUS 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJIE
PaBEHCTB U HEepaBEeHCTB. AnreOpa npeayaraeT 3QPeKTUBHbICE HHCTPYMEHTHI JJIS PEIICHUS
NPAKTHYCCKUX W E€CTECTBEHHO-HAYUYHBIX 3a7a4, HarJAIHO JEMOHCTPHPYET CBOU
BO3MOXHOCTH KaK SI3bIKa HAYKH.

ConepxarenbHO-MeToquYecKas TuHUS «DyHKIMN U rpaduKm» TECHO TEPeTUIeTaeTCs
C JpyTMMH JIMHHSIMH Y4YeOHOro Kypca, IOCKOJIbKY B KAaKOM-TO CMBbICIE 3a1aéT
MIOCJIC/IOBATEIPHOCTh M3Y4YCHHS Marepuana. V3ydeHue CTeleHHOH, IT0Ka3aTeIbHOM,



JOTapu(PMUYECKOH U TPUTOHOMETPUYECKUX (PYHKUMNA, HX CBOHUCTB U TrpaduKoOB,
UCTIOJb30BaHUE (PYHKIMM ISl pelieHHs 3ajad M3 APYTUX Y4YeOHBIX MpPeIMETOB H
peanbHON KU3HHU TECHO CBS3aHO KaK C MATEMATHMYECKUM AHAJINW30M, TaK M C PEIICHHEM
ypaBHeHUI U HepaBeHCTB. [Ipu 3Tom Oosbllioe BHHMaHuE yjensercs (hOpMHUPOBAHMIO
yMEHUSl BbIpaXaTb (QOpMyJaMH 3aBUCUMOCTH MEXIY pa3IUYHbIMU BEJIUYMHAMM,
UCCJIeIOBAaTh TMOJIydeHHblE (YHKIMH, CTPOUTh WX rpapuku. Martepuan 3ToU
COZIEpKAaTEeJIbHOM JIMHWM HALEJEeH Ha pa3BUTHE YMEHUHM M HABBIKOB, I103BOJIIOIIMX
BbIpaXKaTb 3aBUCHMOCTH MEX]y BEIMYMHAMHU B pa3IM4HON (opMe: aHATUTHYECKOH,
rpaduueckoil u ciaoBecHoi. Ero m3ydyeHue crnocoOCTBYET pPa3BUTHIO aITOPUTMUYECKOTO
MBIIICHUS, CIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHass JuHUA «Havyama wmaTemMaTH4ecKoro aHaiau3a»  IO3BOJSET
CYLIECTBEHHO pACIIMPUTh KPYr KaKk MaTeMaTUYEeCKUX, TaK W NPUKIAAHBIX 3a7ad,
JOCTYMHBIX O0y4YalOIUMCS, TaK KaK y HUX IMOSBISETCS BO3MOXKHOCTh CTPOUTH T'paUKu
CJIOKHBIX (YHKIUH, ONPEAEsTh UX HAUOOJIbIINE U HAUMEHbIINE 3HAYEHUS, BBIUUCIATD
wiomaan GUryp u o0bEMbI Tel, HAXOJIUTh CKOPOCTH M YCKOpPEHHs mporeccoB. [laHHas
coJiep KaTelIbHasl JIMHUSI OTKPBIBAET HOBBIE BO3MOKHOCTU IOCTPOEHUS MaTeMaTHYECKHX
MOJIENIEN peaIbHBIX CUTYalUil, HO3BOJISIET HAXOAUTh HAWITyUlllee PEeIIEHNE B IPUKIIAIHbIX,
B TOM 4HCJIE COLMAIbHO-DKOHOMHUYECKMX, 3a/JadaX. 3HAKOMCTBO C OCHOBaMH
MaTEMaTUYECKOr0 aHaldu3a CHOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (QopMabHO-
JOTUYECKOTO W KpPEAaTUBHOI'O MBIIUICHHS, (OPMUPOBAHUIO YMEHUU pacro3HaBaTh
IPOSIBJICHUS 3aKOHOB MaTEMaTHKHU B HayKe, TEXHUKE U UCKyccTBe. OOyUaronecs: y3HatoT
O BBIJAIOIINXCS Pe3yJIbTaTaX, IOJYyUYEHHBIX B XOJ€ Pa3BUTHs MAaTEMAaTUKU KaK HaAyKu, U 00
UX aBTOpax.

CopepxxarenbHO-MEeTOAUYECKas: JIMHUS «MHOXKECTBa M JIOTMKA» BKIIOYAET B ce0s
AJIEMEHTBhl TEOPUU MHOXKECTB M MAaTEMaTUYECKOW JIOTMKU. TeopeTHKO-MHOKECTBEHHBIE
IPEICTaBIECHNUS NPOHU3BIBAIOT BECh KypC IIKOJbHOM MATEMAaTHKW M Mpeaiarator
Hanboyiee YHUBEPCAJIBHBIM S3bIK, OOBEAMHSAIOIIMNA BCE pa3lenbl MaTeMaTHUKU U €€
IIPWIOKEHUH, OHU CBSI3bIBAIOT Pa3HbIC MATEMAaTUYECKUE JUCLUIIIIMHBL U UX IIPUIOKEHUS B
eaquHoe 1enoe. I[loaTromy BaxkHO JaTh BO3MOXKHOCTH OOydYaroumieMycsi TOHHUMATh
TEOPETUKO-MHOKECTBEHHBIN $I3bIK COBPEMEHHON MaTeMaTWKH U HMCIOJb30BaTh €ro s
BBIPAYKEHUSI CBOUX MBICIIEH. JIpyruM Ba)KHBIM IIPU3HAKOM MAaTEMATUKH KaK HayKH CIEAYyEeT
IpU3HATHh CBOMCTBEHHYIO €Ml CTPOTrOoCTh OOOCHOBAaHUW U CIEAOBAHHUE OINPEIACIEHHBIM
IpaBujiaM MOCTPOEHHUS J0Ka3aTelIbCTB. 3HAKOMCTBO C JJIEMEHTaAaMH MAaTeMaTHYeCKOU
JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JOTMYECKOTO MBIILIEHUS 00yYarolUXCs, MO3BOJIAET UM
CTPOUTh CBOM PACCYKJICHHS HAa OCHOBE JIOTUYECKHX TMpaBUi, (POPMUPYET HABBIKU
KPUTUYECKOTO MBIIIJICHUS.

B yuebHoM kypce «Anrebpa W Hayaia MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBbl MaT€MAaTHYECKOTO0 MOJEIMPOBAHMs, KOTOpbIE MpPHU3BaHbl CIOCOOCTBOBAThH
(OpMHUPOBAHUIO HABBIKOB MTOCTPOEHUSI MOJIEJIEH peasbHbIX CUTyallui, UCCIIeIOBAHUS 3TUX
MOJIeJIEl C MOMOIIBIO anmnapara anreopbl 1 MaTeMaTHYEeCKOro0 aHajiu3a, UHTEpHpeTaluu
NOJIyYEHHBIX PE3yJIbTATOB. Takue 3ajaHusl BIUIETEHbI B KAXK/IbIi U3 pa3/ieJI0B IPOrPAMMBI,
IIOCKOJIbKY BECh Marepuall y4eOHOro Kypca IIMPOKO HCIOJIBb3YETCs JUIsl pPELIeHUs
OpUKIaAHbIX 3a1ad. [lpu pelieHun peanbHbIX NPAKTUYECKUX 3ajlady o0ydyaroluecs



pa3BHUBAIOT HAOJIIOIATEIBHOCTh, YMCHHE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThes,
UCITIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3HPOBATh MpoOsieMy. JIesTeIbHOCTh 10
(OpPMUPOBAHNIO HABBIKOB PpEHICHUS NPHUKIATHBIX 3aad OPraHU3yeTCs B TIpoIecce
U3YUCHUS BCEX TEM YUeOHOTro Kypca «Anredpa v Hayajaa MaTeMaTHIeCKOTO aHaJIU3ay.

Ha wm3yyenwe yuyeOHOro Kypca «Ajrebpa M Hadajga MaTeMaTHYCCKOTO aHaIn3a»
orBoauTcs 272 daca: B 10 kmacce — 136 gacoB (4 waca B Henemo), B 11 kmacce — 136
4yacoB (4 Jaca B HEZEIIO).

COJEPXAHME OBYUYEHUA

10 KITIACC

Yucaa 1 BIYMCICHUA

Panmonaneupie uyncna. OOBIKHOBEHHbIE U JIECATUYHBIE JIPOOHM, MPOLEHTHI,
OeckoHeuHble nepuoanyeckue apoou. [Ipumenenne apoOel M MPOLEHTOB JUIsl PELIECHUS
IIPUKJIAAHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JenictButenbHble  4ucia.  PanMOHambHBIE M MPPALMOHAIBHBIE — YHUCIA.
Apudmernueckue onepauuu ¢ JeUCTBUTEIbHBIMU YHUCIaMH. MOJyJb J1€HCTBUTEILHOIO
grcia ¥ ero cBoicTBa. [IpubnmxEHHBIC BRIYMCICHUS, TIPABUIA OKPYTJICHUS, PUKUIKA U
OLICHKA pe3yJIbTaTa BEIYMCIICHUM.

Crenenp ¢ nensiM nokasareneM. bunom Herorona. Mcrmonb3oBaHue mnoaxonsiein
(GopMbl  3amUCH  JIEUCTBUTENIbHBIX YHUCEN JUIS PElIeHHs] MPaKTUYeCKUX 3a7ady |
IIPEACTABICHUS TAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOW CTENIEHU U €T0 CBOICTBA.

CreneHb ¢ palMOHAIBHBIM ITOKA3aTEJIEM U €€ CBOWCTBA, CTENIEHb C JEHCTBUTEIBHBIM
MIOKA3aTEJIEM.

Jlorapudwm yncna. CoiicTBa norapudma. JlecaTuunbie u HaTypalIbHbBIE IOTAPU(PMBI.

CuHyCc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI€HC YUCIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxzaecTBa U TOXIECTBEHHbIE NPeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCMIBHBIE  ypaBHEHMs W ypaBHEHusA-cleacTBUSA. HepaBeHCTBO,  penieHue
HEPABEHCTBA.

OcCHOBHbIE METO/ABI pEIICHUs IeNbIX M JPOOHO-PALMOHAIBHBIX YpaBHEHUN U
HEpPaBEHCTB. MHOIOWIEHBI OT OJHOM IIEpEMEHHOM. JlesieHne MHOIO4JIeHa Ha MHOTOWIEH C
octatkoM. Teopema besy. MHorousnens! ¢ nensiMu ko3gpunnenramu. Teopema Buera.

[IpeoOpazoBaHUsI UNCTOBBIX BBIPAKEHUI, COAEPKAIINX CTEIIEHU U KOPHHU.

WppauroHaneHble ypaBHEHHsA. (OCHOBHBIE METOJbl PELIECHUS HWPPALMOHAIBHBIX
YPaBHCHUU.

[loka3atenbHble ypaBHEHHMs. (OCHOBHBIE METOJbl pPELIEHUS IOKa3aTeIbHBIX
YPaBHCHUU.

[TpeoOpazoBaHue BhIpaXXEHH, COAEpKATUX JTOTapu(MBbI.



Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbl PELIEHUs JOTrapupMUUYECKHUX
YPaBHEHUM.

OcHoBHbIe TpUroHoMerpuueckue popmyssl. [IpeodpazoBanne TPUrOHOMETPUUECKUX
BbIpaKEHUI. PellleHre TpUroHoMeTpUuYECKUX YPaBHEHU M.

Pemenune cucreM IMHENHBIX YpaBHEHUN. MaTpuiia CUCTEMBI JIMHENHBIX YPaBHEHUN.
Onpenenurens MaTpUlpl 2X2, €ro reOMETPUIECKUN CMBICII U CBOMCTBA, BBIYMCICHUE €0
3HAQ4YECHUSA, NIPUMEHEHUE ONPEACIIUTEN Ul PELICHUs CUCTEMBl JIMHEWHBIX YpPaBHEHUU.
Pemienne npukia HbIX 3aa4 C IOMOIIBIO CUCTEMBI JINHEWMHBIX ypaBHEeHMI. MccnenoBanue
ITOCTPOEHHOU MOJIENIH C TIOMOIIBI0 MATPHI] U ONIPEACITUTEIICH.

[TocTpoeHne MaTteMaTHYECKUX MOJIENIEH PEaJbHOM CUTYAllMK C IOMOIIBIO YPABHEHUM
U HepaBeHCTB. l[IpuMeHeHue ypaBHEHUMM M HEPABEHCTB K PELICHUI0 MAaTEMATUYECKUX
3a/1ay v 3aj1a4 U3 pa3IMuHbIX 00JIacTel HAyKU U PeaIbHON KU3HU.

DOyHKUUMA U TPpaduKu

OyHkIus, cnocoosl 3aanust GyHKuuu. B3aumuo odpatueie Gynkiuu. Kommnosuims
¢ynkuuid. ['padux pyHkumnu. DieMeHTapHblie npeodpazoBanus rpaduKoB PyHKIUH.

Ob6nacte ompeneneHus W MHOXKECTBO 3HaueHWd QyHkiuu. Hymu QyHkumu.
[TpomexxyTku 3HaKomocTOosTHCTBA. YETHbie W Heu€THbie (QyHKIMU. [lepuonmnueckue
dbynkuuu. [IpomexxyTku MOHOTOHHOCTH GyHKIMHA. MaKCUMyMbl 1 MUHUMYMBbI (DYHKITUH.
HauGonbiiee u HauMeHblee 3Ha4eHus: QYHKIIMU Ha IPOMEXKYTKE.

Jluneiinas, kBaJpaTU4yHas W  JOpOOHO-TUHEWHAas  (YHKIUU. DIJIEMEHTapHOEe
UCCIIEJIOBAaHUE U TOCTPOCHUE UX IPaUKOB.

Crenennasi pyHKIIMS ¢ HATypaJIbHBIM U 1IeJIbIM TTOKa3zateneM. E€ cBoiicTBa u rpaduxk.
CpoiictBa u rpaduk KOpHS N-OM cCTemeHu Kak (QYHKIUUM OOpaTHOM CTeneHu cC
HATypaJIbHBIM IIOKA3aTEJIEM.

[TokazarenbHass u Jsorapudmuueckas (QyHKIUM, HX CBOWCTBA M TpaduKu.
Hcnonp3oBanue rpadukoB QyHKIUN A PEIICHUS] YpaBHEHUI.

Tpuronomerpuyeckasi OKpy>XHOCTb, ONPEJCICHUE TPUTOHOMETPUUYECKUX (DYyHKUUN
YUCJIOBOTO apryMEHTAa.

OyHKIIMOHAJIbHBIE 3aBHCHUMOCTH B pEalbHBIX Mpoleccax M sABJIeHUsX. [ 'paduku
pEaAIbHBIX 3aBUCUMOCTEMN.

Havana MaTeMaTH4eCKOro aHajam3a

ITocaenoBaTenbHOCTH, CHOCOOBI  3aJaHus MOCJIE0BATEIILHOCTEM. Meton
MaTeMaTU4eCKOM HMHAYKIAH. MOHOTOHHBIE M OIPAHUYEHHBIE IOCIEAOBATEIBHOCTH.
Hcroprst BOSHUKHOBEHHSI MAaTEMAaTHYECKOT0 aHAIN3a KaK aHaIn3a OECKOHEYHO MaJlbIX.

ApudmeTrnueckas U TreoMeTpuueckas IMporpeccud. beckoHeuHo yObIBaromas
reomerpuueckas mnporpeccus. Cymma O€CKOHEYHO YOBIBAaIOIIEH TIE€OMETPUYECKON
nporpeccud. JIMHEWHBIN W SKCIOHEHIMAJIbHBIM pocT. YUucino e. Popmyna CIOXKHBIX
NpoLeHTOB. Mcnonb30BaHME MpOrpeccur AJisl PEUICHUs] PeajbHbIX 3a7ad MPUKIAJHOTO
xapakrepa.

HenpepriBable pyHKMu u ux coiicTBa. Touku paspbeiBa. ACHMITOTHI TpapuKOB
¢bynkuuii. CBoiicTBa (YHKIHMA HEMPEPHIBHBIX Ha OTpe3ke. MeToj WHTEpBaJOB s
perieHus HepaBeHCTB. [IpuMeHeHHe CBOMCTB HENMPEPBIBHBIX (QYHKIWN IS PEIICHUS
3a/1a4.



IlepBas u BTOpas mnpousBojHble GyHKUMH. OmnpeneneHue, reoMeTPUYECKUid u
(du3nyecKuil CMBICI MPOU3BOIHON. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBoanbie sneMeHTapHBIX (yHKIMA. [IpousBomHAsT CyMMBI, NPOU3BENCHUSA,
YaCTHOTO ¥ KOMITO3ULINU (DYHKLUH.

MHoKecTBa M JIOTHMKA

MHO»XeCTBO, Omnepanuu HaJ MHOXECTBAMH M UX CBOWCTBA. /[marpammsl Ounnepa—
Benna. [IpuMmeneHne TeOpETHKO-MHOKECTBEHHOI'O alapara g ONMCAaHUs PEAIbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHNUH 3a]a4 U3 IPYTUX yU4eOHBIX PEAMETOB.

Onpenenenue, TeopeMa, CBOICTBO MAaTeMaTHYEeCKOro OOBEKTa, CIIEJICTBUE,
JIOKa3aTENbCTBO, PABHOCUJIBHBIEC YPABHEHHS.

11 KJIACC

Yucaa 1 BIYMCICHUSA

Harypanbubie u neneie uncna. [IpumeneHre npu3HAKOB JAEIUMMOCTH LIEJBIX YUCEIL,
HanOonpIuit o0mmi penurensd (nanee — HOJl) m HaumeHnbiiee oOmiee kpaTHoe (Janee —
HOK), octatkoB no Mmoayinto, anroputMma EBkiuaa 1Jist peiieHus 3a1a4 B LEJbIX YNACIIaXx.

KommiekcHble uucna. Anrebpanueckass M TpUTOHOMETpHUYeckas (OpMbI 3amucu
KOMIUJIEKCHOTO 4HCia. Apu(MEeTHYeCKHe Olepaludd ¢ KOMIUIEKCHBIMUA YHUCJIAMH.
N3o0pakeHre KOMILJIEKCHBIX YHCENl Ha KOOpAMHATHOW Tmiiockoctu. Dopmyna Myaspa.
Kopnau n-oit creneHn u3 KOMIUIEKCHOrO yucia. [[puMeHeHne KOMIUIEKCHBIX YMCEN IS
pereHus: GU3NUIECKUX U TEOMETPUUYECKUX 3a]1ad.

YpaBHeHUs U HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh ypaBHEHUW M HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CHUCTEMBI-CIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUYECKUX YPABHEHUHN C TTOMOIIBI0 TPUTOHOMETPUUIECKON
OKpY>KHOCTH. Pernienne TpuroHoMeTpuueCKux HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX U JIOTapU(OMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUSI CUCTEM M COBOKYIIHOCTEM palMOHaIbHBIX,
UppAIMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUUECKUX YPAaBHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMMU.

[IprMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX 3a7ay
U 3a71a4 U3 Pa3IuyHbIX 00JacTel HAyKU U peajbHOM KWU3HU, UHTEPIIPETALMS TOTyUYSHHBIX
pEe3yJIbTATOB.

DOyHKUUM U rpaduku

I'padux xomnozunmu GyHkuuii. 'eomerpuueckue 00pa3sl ypaBHEHUN U HEPABEHCTB
Ha KOOPJMHATHOM INIOCKOCTH.

Tpuronomerpruyeckue pyHKIUU, UX CBOMCTBA U IPaPUKHU.

I'paduaeckne meTonpl penieHus ypaBHEHUW U HEpaBEHCTB. ['paduyeckue MeTombl
peuieHns 3a1ad ¢ napameTpamu.

Hcnonb3oBanue rpadukoB PYHKIIUH I UCCIICIOBAHMS IIPOIIECCOB 1 3aBUCHUMOCTEH,
KOTOpbIE BO3HUKAIOT MPH PEUICHUH 3a7a4 U3 JAPYTUX yUeOHBIX MPEAMETOB U peabHOU
KU3ZHHU.



Hayana MaTeMaTH4eCcKOro aHajamsa

[IpuMeHeHre MNPOU3BOAHOM K MCCIENOBaHHIO (YHKIM HAa MOHOTOHHOCTH U
skcTpeMyMbl. HaxokieHue HauOOoNbIIer0 W HAMMEHBIIET0 3HAYCHUW HEeNpephIBHOU
GyHKIHUU Ha OTpE3KE.

[IprmeHeHne TPOU3BOIHOM ISl HAXOKICHHSI HAWIYUYIIEro PEelIeHNs] B MPUKIIAJHBIX
3a/1ayax, JUisl ONpPEAeNIeHUs] CKOPOCTH M YCKOPEHUs Mpoliecca, 3aJaHHOro (opMyJioi win
rpadukom.

[lepBooOpa3Has, = OCHOBHOE  CBOMCTBO  TiepBooOpa3HbiX.  [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHHs TepBOOOPA3HBIX.

Nurterpan. I'eomeTpuyeckuil CMBICH HHTETpaja. BBIYMCIEHUE ONPENEIEHHOTO
uHTerpaia no Gopmyne Herotona-Jleitbauia.

[IpumeneHnue uHTErpayia I HaXOXKJEHUS TUIOMIaAeH TUIOCKUX (Quryp m oOobEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemenuit qudPepeHImanbHbIX ypaBHeHUH. MaTteMaTuieckoe

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHYECKOI'O AHAJIN3A»
(YIJYBJAEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxIaHCKOTr0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKONW TO3UIMU OOYYaromIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHMCKOTO OOIEecTBa, MPEACTABICHUE O MaTeMaTUYECKHUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MPOLEIYP TPaxqaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHl M JIPYroe€), YMEHHE B3aUMOJCUCTBOBATH C COIUATHHBIMH
WHCTUTYTaMH B COOTBETCTBUHU C WX QYHKIUIMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUHUCKOM TpaXJTaHCKOW UIACHTUYHOCTH, YBaXXEHUS K
NPONUIOMY M HACTOSIIEMY POCCHMCKOM MAaT€MaTHUKH, LEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSAM POCCHMCKMX MATEMAaTHKOB M POCCUMCKOM MaTEMAaTHYECKOM IIKOJIBL,
WCIIOJIb30BAHUE ITHX JOCTIKEHUN B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SIKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHME JYyXOBHBIX IIEHHOCTEM pOCCHIICKOrOo Hapoja, CcHOpMHUPOBAHHOCTh
HPAaBCTBEHHOT'O CO3HAHUS, OTUYECKOTO TIOBEICHUSA, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHECHUEM JOCTMIKCHUM HAyKH W JAEATEIIbHOCTBIO YYEHOTO, OCO3HAHWUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢cTETH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILICHUWE K MHUpPY, BKIOYAasd HCTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, PELICHUM, PacCyXICHUH, BOCIPUUMYHBOCTH K
MAaTeMaTHYECKUM acCleKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA;



5) pu3nvecKoro BOCIUTAHUA:

c(OpPMUPOBAHHOCTh YMEHHS TMPUMEHITh MaTeMaTHUYeCKHe 3HaHUS B MHTEpecax
3I0pOBOTro U Ge30macHoOro 00pasa KHU3HU, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY 3/I0POBBIO
(310poBOo€ TUTaHUE, COANTAHCHUPOBAHHBIM PEXUM 3aHATUH U OTIbIXa, peryispHas
¢u3nueckas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE IPHU 3aHATHUSX CHOPTHUBHO-
0370POBUTEIBHON IE€ATEIbHOCTBIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYZy, OCO3HAHHME ILIEHHOCTH TPYIOJIOOUs, MUHTEPEC K Pa3IUYHBIM
chepam mnpodeccHOHATHLHON JEATEbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U eé
OPWIOKEHUSIMUA, YMEHUE COBEpIIAaTh OCO3HAHHBIA BbIOOp Oyayuieid mnpodeccun u
pealin30BbIBaTh COOCTBEHHbBIC JKU3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTUYECKOMY OOpa30BaHUI0O U CaMOOOpPA30BAHMIO Ha MPOTSKEHUU BCEU KU3HU,
TOTOBHOCTh K aKTMBHOMY Yy4YacTHIO B PEIICHUWU MPAKTHYECKUX 3a]ad4 MaTeMaTU4eCKOU
HAIPaBJICHHOCTH;

7) 3K0JIOrH4€CKOro BOCIIMTAHMS

c(OPMHUPOBAHHOCTh DKOJOTUYECKOW KYJIbTYPHI, MOHMMAHHUE BIUSHUS COIMAIBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOW Cpelbl, OCO3HAHUE
[JI00AJIBHOTO  XapakTepa JSKOJOTMYECKHX MpoOjeM, OpHEHTallsd Ha MPUMEHEHUE
MaTEMaTUYECKUX 3HAHUW U1 pelIeHHus] 3aJad B 00JacTH OKpyKarouledl cpefbl,
IUTAHUPOBAHUE TMOCTYNKOB M OLIEHKM HMX BO3MOJKHBIX IOCJEICTBHI Uil OKpY’Karollen
Cpebl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUS HAyKH M OOILECTBEHHOW MPAKTUKW, MOHUMAaHHE MATEMaTUYECKON HAayKH Kak
cdepbl YEIOBEUECKOW JEATENbHOCTH, ATANOB €€ pa3BUTUS M 3HAYMMOCTH JJISl pa3BUTHUS
UMBUJIM3ALMM, OBJAJCHHE S3BIKOM MaTEeMaTUKU W MaTEMaTUYECKOW KyJIbTYpOH Kak
CPEICTBOM  IIO3HAHMSI ~ MHpa, TOTOBHOCTb  OCYLIECTBJISTH  NPOEKTHYIO U
UCCJIeI0BATEIbCKYIO IEATEbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE eiiCTBUS

ba3oBble jornyecKkue 1eMCTBUSA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH MATEMATUYECKUX OOBEKTOB,
MOHSATHUM, OTHOIICHHH MEXJy TIOHATHAMU, (OPMYJIMPOBATH OIPEACICHUS TOHITHH,
yCTaHaBJIMBaTh CYIIECTBEHHBIM MPU3HAK KIacCU(UKAIIUKM, OCHOBAHUS ISl 000OIIECHUs U
CpPaBHEHUSI, KPUTEPUU MTPOBOJUMOTO aHAIIN3A;

BOCIIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIHHBIC U
OTpUIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHEIC;

BBISIBJISITH MAT€MAaTHUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTUBOPEYMUS B
dakTax, TaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUSX, MpejiaraTh KpUTEPUHU ISl BBISIBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUMH;



JienaTh BBIBOABI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€IYKTUBHBIX U UHIYKTUBHBIX
YMO3AKJIFOUYEHHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

MPOBOJUTh CAMOCTOSATENBHO JIOKA3aTeIhCTBA MATEMAaTUYECKUX YTBEPKICHUU
(mpsiMble ¥ OT MPOTHBHOIO), BBICTpAWBaTh ApPryMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBO/IbI;

BBIOMpaTh Croco0 pelieHusi yuyeOHOUM 3a1auu (CpaBHHUBATh HECKOJIBKO BapUAHTOB
perieHus, BbIOUpaTh HauOoJiee MOIXOAININN C y4ETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBareabcKue 1eHCTBUSA:

UCIIOIb30BaTh  BOMPOCHI  KaK  HCCIEIOBATENbCKUNA  WHCTPYMEHT  MO3HAHUS,
dbopMyIMpOBaTh BOMPOCHI, (PUKCUPYIONINE MPOTUBOPEUHE, MPOOIEMYy, yCTaHABIMBATH
UCKOMOE U JIaHHOE, GOPMHUPOBATH TUIOTE3Y, aPTYMEHTHPOBATh CBOIO MO3UIIMIO0, MHCHHE;

IPOBOJIUTh CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAHHUE [0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTreMaruueckoro oOBeKTa, SBJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 0ObEKTaMU, SBJICHUSIMHU, POIECCAMMU;

CaMOCTOATENTLHO  (POpMyIHpPOBaTH OOOOMIEHWS W BBIBOJIBI IO pe3yJbTaTaM
IPOBENEHHOTO HAOJIOICHUS, WCCIEIOBAHUsA, OIEHUBATh JOCTOBEPHOCTH IMMOJYUYEHHBIX
PE3yIbTaTOB, BHIBOJOB M 0000IIEHU;

IPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TIpollecca, a TakXke  BbIABUTATh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmaunmeii:

BBISIBIISITH JeDUIUTH HH(DOpMAIUK, JaHHBIX, HEOOXOIUMBIX JJI OTBETA HAa BOIPOC U
JUTSL PEIICHUS 3a]1auu;

BbIOMpaTh MHGOpPMALIMI0 W3 HUCTOYHUKOB PA3JIMUHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH HH(POPMAIUIO PaA3IUYHBIX BHUAOB U (HopMm
peACTaBICHUS;

CTPYKTYpPUPOBaTh HMH(POPMAIIUIO, TPEACTaBIATh €€ B pa3IuyHbX (opmax,
WTIOCTPUPOBATh Tpaduuecky;

OIICHUBATh HAAEKHOCTh HHQPOPMAIIMU IO CaAMOCTOSITEIBLHO CHOPMYJIUPOBAHHBIM
KPUTEPHSIM.

KomMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIC 1eHCTBUS

OO0menue:

BOCHPUHUMATh M (OPMYJUPOBATh CYXJCHHS B COOTBETCTBUU C YCIOBUAMH U
HeJIIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUYKY 3pPEHMSI B YCTHBIX U
MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHHs 3aJladyd, KOMMEHTUPOBATh
NOJIyYeHHBIA PE3ybTaT;

B XO0Jle OOCYXIEHHUs 3a/aBaTb BOMNPOCHI IO CYIIECTBY OOCYKIA€MOM TEMBI,
npoOsieMbl, pelraeMol 3ajaud, BBICKA3bIBaTh WJIEH, HAlleJIEHHbIE Ha IOMCK peIleHus,
COMOCTAaBIISATh CBOM CYXKJIEHHUS C CYXICHUSIMH JPYrMX YYaCTHUKOB JIMAJIOTa,
oOHapyXMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3MUIMK, B KOPPEKTHOU (opme (GopMynupoBaTh
pa3HoOrJIacus, CBOU BO3PAKEHUS;



NPEJCTABIATh PE3yNbTaThl PEIICHUS 3aJayd, OSKCICPUMEHTa, HCCICI0BaHu,
IPOEKTa, CAMOCTOSTEIIEHO BBIOUPaTh (hOpMAT BBICTYILICHHS C YUETOM 3aad MPEe3eSHTAIIH
U 0COOEHHOCTEH ayTUTOPHHU.

PerynsiTuBHbIE YHMBepcaJbHbIEe YueOHbIe 1elCTBUSA

Camoopranusanus:

COCTaBJIATh IUIaH, AJITOPUTM PEUICHUs 3aJjaui, BIOMPATh CIIOCOO pelIeHus ¢ y4EToM
UMEIOIIUXCS  PECypcoB U  COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yUETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOUMOHAJILHBII HHTEJJIEKT:

BJIAJICTh HAaBBIKAMHU IIO3HABATEIBHONW PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
NEUCTBUA U  MBICIUTENbHBIX TPOLIECCOB, HX PE3YyJIbTaTOB, BIAJETh CIOCO0aMU
CaMOIIPOBEPKH, CAaMOKOHTPOJS TpoIecca W pe3yjbTara pEIIeHUS MaTeMaTH4ecKOM
3a/a4u;

PEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIICHUH 3a/1a4i, BHOCUTh
KOPPEKTUBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWJECHHBIX
OIMOOK, BEISIBJICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjbTaTa I€JIM U YCIOBUSM, OOBSICHATH NPUUUHBI
JTOCTHKCHHSI MM HEOCTIKEHUSI PE3yNbTaTOB EATEIHbHOCTH, HAXOAUThH OIIMOKY, aBaTh
OLICHKY TPHOOPETEHHOMY OIIBITY .

CoBMmecTHAs 1eATEJIbHOCTD:

MOHUMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW U MHJIUBUAYaIbHOU pabOThI
IpU pEIIeHNN yUYeOHBIX 3a/1a4, MPUHUMATH 11eJIb COBMECTHOMU JeSATebHOCTH, TIIAHUPOBATh
OpraHM3aIMI0 COBMECTHOM paboOThl, pacmpeAensiTe BUAB paldOT, JAOTOBAPUBATHCH,
00CyXIaTh MPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX ¢dopMax paboTel (00CYyXjaeHUs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbD» M WHBIC), BBITIOIHATH CBOIO YacTh PaOOTHI U KOOPAMHUPOBATH CBOU
JCUCTBHS C JPYTMMH Yie€HaAMH KOMaHbI, OIICHUBATh Ka4eCTBO CBOETO BKJaAa B OOIIUI
NPOAYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM yUACTHUKAMHU B3aUMOICHCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy o0yuenust B 10 kj1acce oOy4aromuiics MOMYUUT CICAYIOMNUE MPEIMETHBIC
pe3yJbTaThl MO OTACJIBbHBIM TeMaM paboueil mporpaMmbl yueOHOTO Kypca «Airedpa u
HayaJla MaTeMaTUYCCKOTO aHaJIN3ay:

YucJa 1 BBIYUCIEHHUA:

CBOOOJHO  OIEpUPOBATh TOHATHUSAMH: pallMOHAJIBLHOE YHCI0, OECKOHEYHas
nepuoanIecKas Apo0b, MPOICHTHI, HPPAIMOHAILHOE YHCII0, MHOYKECTBA PAllMOHAIIBHBIX U
JEUCTBUTEIILHBIX YUCEN, MOYJIb JEHCTBUTEIBHOTO YHCIIA;

NPUMEHSITh JPOOM U TIPOIEHTHI ISl PEIICHHS MPUKIAIHBIX 3aJlad U3 Pa3IuyHBIX
OTpaciie 3HAHUW U pEATbHOU KU3HU;

MPUMEHSITh TPUOIMKEHHBIE BEIUUCIICHUS, TPABUIIa OKPYIJICHUS, TPUKUIKY U OIICHKY
pe3ysibTaTa BEIYMCICHUM;



CBOOOJHO OMEPUPOBATH MOHATHUEM: CTEMEHb C LENbIM IOKa3aTesieM, UCIOJIb30BaTh
NOAXOAAIYI0 (DOPMY 3alKMCH JEUCTBUTEIBHBIX YUCEN JUIsl pEHIEHUS NPAKTUYECKUX 3a1a4
Y IIPEACTABIICHUS TaHHBIX;

CBOOO/IHO ONIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYpaJIbHOMN CTETIECHU;

CBOOOJIHO ONEPUPOBATH MOHATUEM: CTETICHb C PALlMOHAIBHBIM [TOKA3aTEIIEM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: JOrapu(pM YKCIIa, AECITUYHBIE U HATypaJIbHbIE
JorapuQMsI;

CBOOOZIHO ONEpUPOBaTh MOHATHSAMH: CHHYC, KOCHUHYC, TaHI€HC, KOTaHIE€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATh TOHATHUSAMH: ApPKCUHYC, ApPKKOCMHYC M apKTAHTE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOO/ZIHO OINEpUpPOBaTh MOHATUSAMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIC YPABHEHUSA U YPABHEHM-CIICICTBUS, PABHOCUIIBHBIC HEPABCHCTBA,

OPUMEHSTH Pa3Iu4HbIE METOAbl PEUICHUS] PALMOHATIBHBIX U JIPOOHO-PALIMOHATBHBIX
YPaBHEHMH, IPUMEHATHh METOJI HHTEPBAJIOB I PELICHHSI HEPABEHCTB;

cBOOOIHO ONEPUPOBATh MOHATUSMHU: MHOTOWIEH OT OJHON NMEepeMEHHON, MHOTOWIEH
C LEIbIMU KO3(pPUIMEHTaMH, KOPHU MHOTOYJI€Ha, NPUMEHATH JEJIEHUE MHOrOWIEHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera s pemenus 3anad;

CBOOOJHO ONEPHUPOBATH MOHATHAMU: CHCTEMa JMHEHHBIX YpPAaBHEHUW, MaTpHUILIA,
ONPEIEIUTENIb MAaTPULBl 2 X 2 U €ro reOMETPUUYECKUI CMBICH, HCIIONIb30BaTh CBOMCTBA
onpenenuresss 2 X 2 Ui BBIYKCIEHUS €r0 3HAYECHMS, NPUMEHSATHh ONPEACIIUTEIN IS
pElIEHNs] CHUCTEMBl JIMHEWHBIX YPAaBHEHUM, MOJEIUPOBATH PEAIbHBIE CHUTYAllMU C
IIOMOIIIBIO CHCTEMBI JIMHEWMHBIX YPAaBHEHHM, MCCIENOBATh IMOCTPOCHHBIE MOJIEIU C
NIOMOIIIBIO MATPHIL U OTIPEAETUTENEH, UHTEPIIPETUPOBATD MTOITYUYECHHBIA PE3YJIbTAT;

UCTIOJIb30BaTh CBOMCTBA JCHCTBHM ¢ KOPHIMH sl MPEOOPa30BaHMSI BHIPAKEHUH;

BBIMOJHATh PEOOPa30BaHUS YHMCIOBBIX BBIPAKEHUHM, COAEPKALIUX CTEMEHH C
palMOHAIIHBIM I10KAa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBA Jorapu@mMoB il TpeoOpa3oBaHus JOrapupMUUYECKHUX
BBIPAKECHU;

CBOOOZIHO OMEpUPOBaTh MOHATHSAMH: UpPpPALUOHAJIbHBIC, TMOKAa3aTelbHbIE U
norapu(MUYECKUE YpPaBHEHUS, HAXOJIUTh MX PELIEHUS C IOMOIIBI0 PaBHOCHUIIbHBIX
NIEPEXOJIOB UIIM OCYIIECTBIISASA IPOBEPKY KOPHEM;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (QOpMyNbl i Mpeodpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKECHUM;

CBOOO/JIHO OINEPUPOBATh MOHSTHEM: TPUTOHOMETPHUUECKOE YpaBHEHUE, MPUMEHSTh
HeoOXoaumble (OpMysbl ISl  PELIEHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHECHUI;

MOJIEJIUPOBAaTh PEANbHBIE CUTYallMM HA S3bIKE aireOpbl, COCTABISITH BBIPAKEHUS,
YPaBHEHMs, HEPABEHCTBA IO YCJIOBHUIO 3aJa4d, HCCIEAOBATHh MOCTPOCHHBIE MOJEIH C
UCII0JIb30BAaHUEM anmapara ajareopsl.

DOYHKIUU U TPAPUKH:



CBOOOJHO OINEPUPOBATH MMOHATUAMM: (PYHKUHA, CHOCOOBI 3adaHus (YHKLHH,
B3aUMHO OOpaTHble (GYHKIUH, KOMMO3UIUSA (PYHKUMNA, TpapuK (PYHKIHH, BBITOIHITH
aJIIeMEeHTapHbIe TpeoOpazoBaHus rpauKoB HYHKIIHIA;

CBOOOHO ONEPUPOBATH MOHATUAMU: 00JIACTh ONPENETICHUSI U MHOKECTBO 3HAUCHUMN
byHKIMY, HyI QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

cBOOOHO OMEPUPOBATH MOHATUSAMU: YETHBIC  HEUETHBIC (PYHKINH, TIEPUOTUYECKIE
(GYHKIMH, TPOMEXYTKM MOHOTOHHOCTH ()YHKIIMH, MAKCUMyMbl U MHUHUMYMBbI (QyHKIUH,
HauOosblllee 1 HAaUMEHbLIee 3HaueHNEe (QYyHKIIUU Ha TPOMEXKYTKE;

cBOOOHO ONEpHPOBAThH MOHATUSAMU: CTETICHHAs (DYHKIUS C HATYPATbHBIM U ENBIM
nokaszateneM, TpaduK CTENCHHOW (YHKIMH C HATYpPaJIbHBIM M IENbIM TOKa3aTeleM,
rpaguk KOpHS N-OM cTenmeHW Kak (QYHKIUH OOpaTHOM CTENEHU C HaTypaIbHBIM
IIOKa3aTeJIeM;

OIepUPOBATh MOHATUAMMU: JIMHEIHAs, KBAJpaTUYHAsI U IPOOHO-TUHENHAs QYHKIIMH,
BBINOJIHSTH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(PUKOB;

cBOOOHO OMEpPHPOBAThH MOHATUSAMU: TIOKa3aTelbHas U Jorapugmuaeckas QpyHKIHNH,
UX CBOMCTBA M rpa)MKu, UCIIOIB30BATh UX TPAPUKHU AJIS PELICHUS YpaBHEHUII;

CBOOOJIHO  ONEpPUPOBaTh  MOHATUSAMHU:  TPUTOHOMETPHUYECKAs  OKPYXHOCTb,
olpesiesieHue TPUTOHOMETPUUECKHUX (PYHKLIUH YUCIOBOIO apTyMEHTa;

UCTIONB30BaTh Tpaduku (YHKIUN A7 MCCIEIOBAaHUS MPOILIECCOB M 3aBUCHUMOCTEH
OpU pEIIeHWH 3a7ad U3 JIPYTHuX y4eOHBIX TMPEIMETOB W PEaTbHOM JKMU3HU, BBIPAXKaTh
(dopMyiaMu 3aBUCHMOCTH MEXAY BEIMUNHAMU;

Hauana maTeMaTH4eCcKOro aHAaJIu3a:

CBOOOMHO OMEepUpOBaTh TMOHATHUSAMHU: apuUPMETHUeCKas M TeoMeTpudecKas
nporpeccusi, OECKOHEYHO YyOBIBalOIIas TeOMETpUYecKass MpOrpeccusi, JIHHEWHBIN U
AKCIIOHEHIIMATBHBIA POCT, (OpMyJia CIIOXKHBIX NPOIEHTOB, MMETh MPEICTABICHUE O
KOHCTAHTE;

UCIOJIb30BaTh MPOTPECCUH ISl PEIICHUS PealIbHbIX 3a]au MIPUKIAIHOTO XapaKTepa;

CBOOOZIHO OIEpPUPOBaTh MOHATUSAMU: IOCJIEN0BATEIBHOCTb, CIOCOOBI 3aJaHUs
MIOCTIEIOBATENHHOCTEH, MOHOTOHHBIE W OTPAaHUYCHHBIC TOCIEI0BATEILHOCTH, MOHUMATh
OCHOBBI 3apO’K/ICHUSI MAaTEMAaTUYECKOTO aHalln3a KaK aHaan3a OECKOHEYHO MaJblX;

CcBOOOZIHO OMEpUPOBATH MOHATUSMU: HENPEPbIBHbIE (YHKIMHM, TOYKH pPa3pbIBa
rpaduka GyHKIIUH, aCHMITOTHI Tpaduka QyHKIUH;

cBOOOHO ONepHUpOBaTh MOHITHEM: (DYHKIIMS, HETIPEPhIBHAS HA OTPe3Ke, MPUMEHSTh
CBOMCTBA HEMPEPBHIBHBIX (PDYHKIIUH ISl pEIICHUS 3a]1aY;

CcBOOOJHO OIEpUpPOBaTh MOHATUSAMU: TEpBasi MU BTOpas MPOU3BOJHBIC (PyHKIIHNH,
KacarenbHas K rpaduky QyHKINY;

BBIUUCIISTh MPOU3BOJHBIE CYMMBbI, MPOU3BEACHHUS, YaCTHOTO M KOMIIO3HMIIMU JABYX
(YHKIMI, 3HaTh IPOU3BOHBIE AIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUUECKUI U (PU3UYECKUN CMBICT MPOU3BOJHOMN ISl pELICHUS
3a/ay.

MHosKecTBa M JIOTHKA:

CBOOO/IHO OIEPUPOBATH MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJl MHOKECTBAMU;



UCIIOb30BaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapaTr I OINHUCAHUSA PEaTbHBIX
IPOIIECCOB U SIBJICHUH, NP PEIICHUU 33]1a4 U3 IPYTUX yUeOHBIX MPEIMETOB;

cBOOO/IHO ONEPUPOBATh MOHATHSIMU: ONPECIICEHNE, TEOpEMa, YpaBHEHHE-CIIEICTBUE,
CBOMCTBO MAaTe€MaTH4YeCKOro OOBEKTa, 0KA3aTelIbCTBO, PABHOCWIBHBIE YpaBHEHUS WU
HEPABEHCTBA.

K koniy o0yuenus B 11 ki1acce o0ydaromuiics MOJYYUT CIEAYIOIINE MPEAMETHBIE
pe3ysbTaThl MO OTAEIbHBIM TeMaM paboueil mporpaMMbl yueOHOro kypca «Asnredpa u
HayaJla MaTeMaTHYECKOI0 aHAJIU3a»:

Yucsia ¥ BBIYMCICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUAMM: HATypajJbHOE W LEJO€ YHCIIO, MHOXECTBA
HATYpaJbHBIX U LEJbIX YUCEJI, HCIOIb30BATh NIPU3HAKH ACIMMOCTHU LenblX uncen, HO/ u
HOK nHaTypanpHBIX 4MCell JUIsl pelIeHus 33/1a4, IPUMEHTh aAropuT™ EBKnnna;

cBOOOJIHO ONEpUPOBAaTh MOHATHEM OCTaTKa [0 MOAYJIO, 3alMChIBaTh HaTypajlbHbIC
YKCJIA B PA3JIMYHBIX TO3ULUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO  OINEpUPOBAaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIO M  MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MpPEACTaBIATh KOMIUIEKCHBIE YHCIIa B alredpandyeckol u
TPUTOHOMETPUYECKON (opMe, BBIMOIHATH apuMeTHYecKue omepalud ¢ HUMH U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPaABEHCTBA:

CBOOOJHO ONEPUPOBATh MOHATHUSAMH: HPPALMOHAIBHBIE, TOKA3aTelbHbIE U
naorapu(MHUYECKUE HEPAaBEHCTBA, HAXOIUTh MX PEHICHUS C IMOMOILNBI0O PaBHOCHIBHBIX
IEPEXO/0B;

OCYIIECTBIISITH OTOOP KOPHEN MPH PEIIEeHUH TPUTOHOMETPUUYECKOTO YPABHEHUS;

CBOOOJHO OINEPUPOBATH MOHATUEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPHUMEHSTh
HEeoOXonuMble (QOpMyJIbl  JIJIi  PEHIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
HEPABEHCTB;

CcBOOOZIHO ONEpUpOBaTh MOHATUAMM: CHUCTEMA W COBOKYHHOCTh YpaBHEHHH U
HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBI M CHCTEMBI-CIECACTBHUS, HAXOAUTh PELICHUS
CUCTEMBl M COBOKYIHOCTEH palMOHAJIbHBIX, HWPPALMOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPAaBHEHHUI U HEPABEHCTB;

pelath paluoHadbHbIe, MPPALMOHAIbHbBIC, MOKa3aTeNbHbIC, JOrapupMUYECKUue u
TPUTOHOMETPUUYECKNE YPAaBHEHUS U HEPABEHCTBA, COACPIKAILUE MOYJIM U IIapaMeTphl;

OPUMEHSTH Tpadrueckue METOJIbI ISl PEIICHUs] YPaBHEHUN U HEPABEHCTB, a TaKkKe
3a/1a4 C ImapaMeTpaMu;

MOJICIMPOBATh pealbHbIE CUTyallMd HA S3BIKE ajreOpbl, COCTABIISATH BBIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3a1a4H, UCCIIEN0BATh [IOCTPOCHHbIE
MOJIeIM C MCHOJb30BAaHUEM ammapara aireOpbl, HHTEPHPETUPOBATH IOJIYUYECHHBIH
pe3ynbTar.

DyHKUMU U TpapuKu:

CTPOUTH I'paUKN KOMITO3UIIMU (PYHKIUNA C TOMOILIBIO 3JIEMEHTAPHOTO HCCIIEJOBAaHUS
Y CBOWCTB KOMIO3UINH JIBYX (DYHKIINA;

CTPOUTb TE€OMETpUYECKUE OOpa3bl YpaBHEHHH M HEPABEHCTB Ha KOOPJAMHATHOMN
IUIOCKOCTH;



CBOOOTHO ONIEPUPOBATH MOHATHUIMH: TPAQUKH TPUTOHOMETPUICCKUX (PYHKITUH;
IPUMEHSTH (YYHKIMH JIJIST MOJICTUPOBAHUS M CCIICIOBAHUS PEATHHBIX TPOIIECCOB.
Hauaja maTeMaTH4€eCKOro aHAJIHu3a:

WCIIOJIB30BaTh TIPOM3BOJHYIO JIJII HWCCJICIOBaHHMS (QYHKIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI,

HAaXOJIUTh HaWOONbIIEC W HAWUMEHbBIICC 3HAYCHUS (YHKIMW HEMPEPHIBHOW Ha
OTpE3KeE;

UCIIOJIB30BaTh IMPOM3BOAHYIO JUIS HAXOXKJICHHS HAWIY4IIero pCIICHHS B
NPUKJIAJHBIX, B TOM YHCIE COIHUAIbHO-DKOHOMHUYECKHX, 3a7adax, IS OIpeaeicHUs
CKOPOCTH W YCKOPEHHUSI TpoIiecca, 3aJaHHOTO (GOpMYIION WU TpadhuKoM;

CBOOOJHO OIEPUPOBATh IOHATHAMU: II€pBOOOpa3Hasi, OMNpeAeAEHHBI HWHTErpal,
HAXOJUTh TIEPBOOOPA3HBIC dJICMEHTAPHBIX (YHKIUH W BBIYHCIATH HHTErpall 1o Gopmyie
Hrrorona-Jleiouuiia;

HAXOJUTh TUIOMIAIH TUIOCKUX (QUTYP U 00BEMBI TEJT C TIOMOIILI0 HHTETPAJIa;

UMETh TIPEJACTABIICHHE O MaTEMaTHYCCKOM MOJICTUPOBAHUM Ha TMpUMEpe
coctaByieHus U hepeHITNaATbHBIX YPAaBHCHHIM;

pemaTh TPHUKIATHBIE 3a7a4d, B TOM YHCJIE COIHMAIBHO-3KOHOMHYECKOTO U
du3rUecKoro xapakrepa, CpeACTBAMA MaTEeMaTHYECKOTO aHAJIU3A.

MOJICJTMPOBAHUE PEaTTbHBIX MPOIIECCOB C MOMOIIBIO (P GEepEHITNATBHBIX YPABHCHHM.
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YYEBHO-METOJIUYECKOE OBECIMEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI VIS VUEHUKA

* Maremartuka. Anrebpa U Hauajna MatemMaTudeckoro aHanusa, 10 kinacc/ Mepzisik AT,
Homuposckuii [I.A., ITomskoB B.M.; moxa penakiueii [Togonsckoro B.E., O6miecTBo ¢
OTPaHUYEHHOU OTBETCTBEHHOCTHIO M3aaTenbckuii ieHTp « BEHTAHA-T'PA®y;
AxnmonepHoe obmectBo «M3aarenscTBo «lIpocBerienne»

» Marematunka: anredpa ¥ Hadajga MaTeMaTHISCKOr0 aHaIM3a, rTeoMeTpus. Anredpa u
Hayaja MaTeMaThudeckoro ananusa, 11 kmacc/ [parycesuu M.JIL., Cton6os K.M.,
lNomoBun A.H., Axumonepnoe o6miectBo «M3narensctBo «IIpocBemenuey

* Maremaruka: anrebpa v Hauaja MaTeMaTHYECKOro aHaIu3a, reomerpus. ['eomeTpus,
10-11 xnaccel/ byry3o B.®., [IpaconoB B.B. nox penakmueit Caqoaudero B.A.,
AxunonepHoe oobmiectBo «M3narenscTtBo «IIpocBenienuney
III.A. Anumoga, FO.M. Kansiruna, H.E. ®énopoBoii u ip. AnreOpa u Hauana

Marematrueckoro ananm3a 10-11 kaaccer,

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
[I.A. Amumosa, FO.M. Kansruna, H.E. ®&nopooii u np. Anrebpa u Havaa

MaTemaTtuueckoro aHaiau3a 10-11 kmaccer;

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

PO https://resh.edu.ru

bubaunoreka ILIOK https://m.edsoo.ru

OtxkpeiThiii OanHk 3aganuit EI'D http://fipi.ru/content/otkrytyy-bank-zadaniy-ege



