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MOSCHUTEJBbHASA 3AIINCKA

VYueOHbIll kKypc «Anredpa 1 Hauajaa MaTeMaTHYECKOr0 aHAJIN3ay» SIBJIETCS. OJTHUM
13 Hau0oJiee 3HAaUUMbIX B IPOIPaMMe CPEHEro 0011Iero 00pa3oBaHusl, IOCKOJIbKY, C
OJIHOM CTOPOHBI, OH 00ECIIEUMBAET MHCTPYMEHTAIBHYIO 0a3y JIJIsl U3YUEHUS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOi CTOPOHBI, JOPMHUPYET JJOTUUECKOE U
a0CTpaKTHOE MBITIUICHUE 00YYAIOIINXCsl HA YPOBHE, HEOOXOIMMOM JIJISI OCBOSHUS
nH(OpMaTHKH, 00IIIECTBO3HAHMS, HCTOPUH, CIOBECHOCTH U IPYTUX TUCIUILIAH. B
paMKax JaHHOTO Y4eOHOro Kypca o0yJarouiiecs OBiIaIeBaloT YHUBEPCAIbHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTOpasi pOPMYJIHPYET CBOU TIOCTHXKEHHUSI B MAaTEMAaTUYECKON
dhopme.

VY4eOnpIll Kypc anreOpsl U Hadajdl MAaTEMaTHYECKOTO aHalM3a 3aKJIabIBAET OCHOBY
JUIsL  YCTIEIHOTO OBJIAJICHUSA 3aKOHaMu (U3UKHU, XUMUHU, OHMOJIOTHUH, TOHUMAaHUS
OCHOBHBIX TEHACHIMN pPa3BUTHUSI SKOHOMHKHA W OOIIECTBEHHOM 3>KU3HU, IO3BOJISIET
OpUEHTHUPOBAThCA B COBPEMEHHBIX HU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCTOJB30BaTh UX ISl TAJIbHEUIIEro 0Opa3oBaHUs U B TMTOBCEIHEBHOMN KU3HHU.
B 10 xe BpeMs oBnajeHHE aOCTPAKTHHIMU U JIOTUYECKH CTPOTHMH KOHCTPYKIHSIMHU
anreOpsl 1 MaTeMaTUYECKOTO aHajlM3a pa3BUBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHHHOCTb, JIOKA3bIBAaTh YTBEPXKACHUS C TOMOIIBIO HHIYKUUUA M
paccyknath  JEIyKTHBHO,  HCIOJB30BaThb  O0OOIIEHHE ¥  KOHKPETHU3AIHUIO,
a0bCTparupoBaHue U aHATIOTUIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIILJICHHUE.

B xone nzyuenus yaeOHOTO Kypca «Anredpa  Hadaa MaTeMaTHIECKOTO aHATTN3a)»
oOy4Jaronirecs noxy4yaroT HOBbIM ONBIT PEUICHUs MPUKIATIHBIX 3a7a4, CAMOCTOSTEIHLHOTO
NOCTPOEHUSI MaTeMAaTHYEeCKUX MOJeNied peajbHbIX CHUTyallud, HHTEpIpeTaUU
MOJTYYCHHBIX PEIICHHUH, 3HAKOMSTCS ¢ MPUMEpPaMU MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE, HAYKE U MCKYCCTBE, C BBIIAIOIIMMUCS MATEMATHYCCKUMU OTKPBITUSIMH U UX
aBTOPAMH.

VY4eOnblil Kypc 00J1a1ae€T 3HAUUTEIbHBIM BOCIIUTATEIbHBIM OTEHIIMAIOM, KOTOPHIN
peanu3yeTcss Kak uepe3 Y4YeOHbIM Marepual, CHocOOCTBYOUUN (HOPMUPOBAHHIO
HAay4YHOTO MUPOBO33PEHHS, TaK U Yepe3 crenuduky yueOHOM NeITeTbHOCTH, TpeOyIomeh
MPOJIOJDKATEITFHON KOHIIEHTPAIMM BHHUMAHHS, CaMOCTOSTEILHOCTH, AKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIyUCHHbBIN PEe3yJIbTaT.

B ocHoBe meronuku oOydeHus anreOpe M HayajaM MaTeMaTUYeCKOro aHaiu3a
JISKUT NEATSITbHOCTHBIA MIPUHITUATI 00YUICHHUSI.

B crpykrype ydyebHOro Kypca «Anredpa m Hadajga MaTEMaTHYECKOTO aHATU3a»
BBIJICJICHBI CIIEAYIONINE CONEPKATEITHHO-METOANYECKUE TUHUHN: «YHClIa U BEIYHCIICHUS,
«Dynkuun u rpapukn», «YpaBHEHUs] U HepaBeHCTBa», «Hawama maremaTtnueckoro
aHanu3a», «MHoXecTBa U JOTMKa». Bce OCHOBHBIE COlEpKATEIbHO-METOANMYECKHUE
JUHUW W3Y4aloTCs Ha TMPOTSHKEHUU JBYX JIET OOY4YEHHUsS Ha YPOBHE CPEIHEro OOIIeTo
o0pa3oBaHMsi, €CTECTBEHHO MOTOJHAS IPYT Apyra M TOCTEIIEHHO HACHIIAsICh HOBBIMU



TeMaMHu U pazfenamu. J[aHHbI y4eOHbIH KypcC SBISIETCSI MHTEIPATUBHBIM, MOCKOJIBKY
oObenuHseT B ce0e coJepKaHhe HECKOJbKMX MAaTEMAaTUYECKUX TUCUMILIINH, TaKHMX KaK
anrebpa, TPUTOHOMETPUS, MATEMAaTUYECKUI aHAJIU3, TEOPUSI MHOXKECTB, MaTeMaTU4YeCKasl
noruka u apyrue. [Io Mepe Toro kak oOydaromuecs OBIaJAeBalOT BCE Oosiee MIMPOKUM
MaTeMaTUYeCKHM  allllapaToM, y HUX  I[OCJieaoBarenbHo  (Qopmupyercs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJENb PEalbHOW CUTYaIlUH,
MPUMEHATh 3HAHUA, TOJYYEHHbIE MpPU H3YYEHUU YYEOHOro Kypca, IJisi peuieHus
CaMOCTOSTENIbHO  C(pOPMYNIUPOBAHHON  MaTeMaTWUYecKoW  3agadyv, a  3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAUYECKass JiMHUS «YuWcna ¥ BBIYMCICHHS»  3aBEpIIacT
(dhopMHUpOBaHNE HABBIKOB UCIIOJIb30BAHUS ACHCTBUTEIBHBIX YHCEII, KOTOPOE OBLJIO HAYATO
Ha YPOBHE OCHOBHOTO 00111ero odpazoanus. Ha ypoBHe cpenHero o6iiero oopasoBaHus
oco0oe BHHMaHUE YJIeseTcss (OPMUPOBAHUIO HABBHIKOB PAIMOHAIBHBIX BBIYUCICHUM,
BKJTFOYAIONIUX B Ce0s1 MCIOIh30BAHUE PA3IMYHBIX (POPM 3alUCH YHUCIIA, YMEHUE JIeTaTh
MIPUKHUJIKY, BBITTOJTHATE MPUOIMKEHHBIC BBIYMCICHUS, OIECHUBATh YHCIIOBBIC BRIPAKCHHUS,
paboTaTh ¢ MaTeMaTHUYECKMMH KOHCTaHTaMH. 3HAKOMBIE OOYYarolIMMCS MHOECTBa
HAaTypalbHbIX, LENbIX, PAUOHAIBHBIX W JCUCTBUTENBHBIX YHCEN JIOMOJHSAIOTCS
MHOKECTBOM KOMIUICKCHBIX 4YHCesl. B KaxaoM W3 ATUX MHOXKECTB pPacCMaTPUBAIOTCS
CBOWCTBEHHbIE €My crhenuuyeckue 3amadud W OINepaluu: JIeJIeHue HaIleno,
OTIEpUPOBAaHME OCTaTKaMHW HAa MHOXKECTBE IIeNIbIX 4YHCel, O0cOo0ble CBOWCTBA
palMOHANBHBIX W HPPAIMOHAIBHBIX YHCEN, apu(dMETHYECKHE OTepaluh, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOW CTENEHM HAa MHOXXECTBE KOMIUIEKCHBIX YHCEI.
brnaromapss mocnenoBaTeIbHOMY PACHIMPEHHIO Kpyra HCIOJIB3YEMBIX YHCeNl |
3HAKOMCTBY C BO3MOXHOCTSIMH WX TPUMEHEHHUS ISl PEIICHUS pPa3IudyHbIX 3a]1a4
dbopMupyeTcss TpEACTaBICHHE O EAMHCTBE MaTEeMaTHKA KaK HayKd W €€ poiu B
MOCTPOCHUM MOJIENICH peadbHOr0 MHpa, LIUPOKO HCIOJB3YIOTCS 0000IIeHHEe ¢
KOHKpPETHU3aIHS.

Jluaus «YpaBHEHUS ¥ HEPABEHCTBA» PEAM3yeTCs Ha MPOTSKEHUU BCETO 00yUEHUS
Ha YpOBHE CpeJHEro o01Iero oopa3zoBaHus, MOCKOIbKY B KoM paszzene [IporpamMmbl
IPEeIyCMOTPEHO pEUIEHUWE COOTBETCTBYIOIIMX 3adad. B pesynpTaTe oOyuarommecs
OBJIAJICBAIOT PA3JUYHBIMU METOJAMU PEHICHUS PAlMOHAIIBHBIX, HPPAUOHAIbHbIX,
MOKa3aTeNIbHBIX, JTOTAPU(PMUIECKUX U TPUTOHOMETPUUECKUX YpPABHEHUN, HEPABEHCTB U
CHUCTEM, a TaKXe 3aJad, cojepkauux mapameTpbl. [lomydyeHHble yMEHHS IIHPOKO
WCITOJIB3YIOTCS TIPU MCCIICIOBAHNN (PYHKIIUH C TTOMOIIBIO TTPOU3BOAHON, MPU PEIICHUU
NPUKIAAHBIX 337a4 M 33/7la4 Ha HaxOXKJIEHWE HAuOOJbIIMX U HAMMEHBIIMX 3HAYEHUH
¢bynkuun. JlaHHas comepikarenbHas JMHUAS BKIOYaeT B cebsi Takke (popmupoBaHue
YMEHUW BBIMOJHATH pacdy€rel 1o (GopmynaMm, mpeoOpa3oBaHUsl PAIMOHAIBHBIX,
UppAIMOHATIFHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKe BBIPAKEHUH,
COJepKalIMX CTeneHu U Jorapudmel. braromaps uW3y4eHHIO —anreOpanveckoro



MaTepuaiga MPOUCXOAUT JalIbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPAKTHOIO
MBILLUIEHHUS 00y4aronmxcs, (POpMHUPYIOTCSI HABBIKU JEIYKTUBHBIX PacCyXACHUM, paObOThI
C CUMBOJIBHBIMHU (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBUCHUMOCTEN B BUJIE
paBEeHCTB M HepaBeHCTB. Aurebpa npemiaraeT 3(QQPEeKTUBHbIE HHCTPYMEHTHI IS
pelIeHUs TPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33/]1a4, HarJsHO IEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK I3bIKa HAyKH.

CopepxarenpHo-MeToAnYecKass  JMHMA  «DYHKIMM M TpaQUKU»  TECHO
neperieTaeTcs ¢ IPYruMHU JUHUSMHU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TNOCJIENOBATENBHOCTE  WM3y4eHHMs  Marepuasna.  V3ydyeHue  CTEneHHOW,
MOKAa3aTeIbHON, JIOTapU(PMUUECKOH M TPUTOHOMETPHUUECKUX (PYHKIMA, UX CBOMICTB U
rpadKoOB, HCHOJb30BaHUE (QYHKIMNA JUIsI pelieHus 3ajad W3 JPYrux  ydeOHBIX
IIPEAMETOB U PEAILHOM KU3HUA TECHO CBSI3aHO KaK C MaTEMaTUYECKUM aHAJIM30M, TAK U C
pellleHreM ypaBHEHUHW U HepaBeHCTB. llpu sTom 00iblIoe BHUMaHUE YJEIsIETCS
(GOpMUPOBAHUIO YMEHHS BBIpaXaTh (POPMYJaMH 3aBHCHUMOCTH MEXIY pPa3IUYHBIMU
BEJIMYMHAMU, HCCJIEN0BAaTh MOJyYeHHbIE (DYHKIUMU, CTPOUTh HX rpaduku. Matepuan
ATOU co/epKaTeIbHOW JIMHUM HAlleJIEH Ha Pa3BUTHE YMEHUN U HABBIKOB, MTO3BOJISIOIINX
BBIPQXATh 3aBUCUMOCTH MEXIY BEJIMYMHAMHU B pa3IMYHON (opme: aHAIMTUYECKOH,
rpadgudeckoil u cioBecHO. Ero m3ydenne cmocoOCTBYET Pa3BUTHIO aJTOPUTMUYECKOTO
MBIIIJIEHHS], CTIOCOOHOCTH K 0000IIEHUIO M KOHKPETHU3AlUU, UCTIOIb30BaHUIO aHAIOTUH.

CopnepxarenpHasgs JmHHA «Hadanma MareMarndeckoro aHanaMs3a» IO3BOJISET
CYLIECTBEHHO pPAaCUIMPUTh KPYyr KaKk MaTeMaTU4YEeCKUX, TAK W NPUKIAAHBIX 3a]ad,
JOCTYIHBIX 00YyYaroIIMUMCS, TaK KaK y HUX MOSBIISETCS BO3MOKHOCTH CTPOUTH Tpaduku
CIIOKHBIX (DYHKUUH, ONPENesITh UX HauOOJbIINEe U HAUMEHBIINE 3HAUYEHUS, BBIYUCIIATD
wioniaan Guryp u o6bEMBI Tell, HAXOAUTh CKOPOCTH M YCKOpEHHs mpoiieccoB. laHnHas
CoZlep KaTeNIbHAS JIMHUSI OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOCHMSI MAaTEMAaTUYECKUX
MOJCJIEH PpEAJBHBIX CUTyallud, II03BOJSET HAaXOAUTh HAWIydlllee pEIICHUE B
NPUKIAAHBIX, B TOM YHCIE COLUMAIbHO-3KOHOMUYECKHX, 3aJadax. 3HAKOMCTBO C
OCHOBaMH MAaT€MaTUYEeCKOT0 aHaju3a CIOCOOCTBYET pPAa3BUTUIO aOCTPaKTHOTO,
(OpMaJIbHO-JIOTHYECKOTO W KPEAaTUBHOIO  MBILIUICHUS, (OPMHUPOBAHUIO YMEHHM
pacno3HaBaTh MPOSIBJICHUS 3aKOHOB MATeMAaTHKM B HayKe, TEXHUKE U HCKYCCTBE.
OOyuarolyecss y3HalOT O BBIJIAIOMIMXCA PE3yJIbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTEeMaTHKHU KaK HayKd, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCKast TMHUSA «MHOXECTBAa U JIOTHKa» BKJIIOYAeT B ceOs
AJIIEMEHTBI TEOPUHM MHOXKECTB M MATEMAaTUYECKOW JIOTHKHU. Te€OpEeTHMKO-MHOKECTBEHHBIE
IIPEICTABIICHNS IPOHM3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA U INPEJIararoT
HaumOoJee YHHUBEpPCAIbHBIN SA3bIK, OOBEAMHAIOMIMNA BCEe pa3feibl MaTeMaTHUKH U €€
MIPUWIOKEHUM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUUYECKUE TUCLHUIUIMHBL U UX TPHIOKEHUS
B eauHoe 1enoe. [loaTromy BaXXHO JaThb BO3MOXKHOCTH OOyYarolmeMycs IMOHHMATb
TEOPETUKO-MHOYKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTE€MaTWKH U UCIOJIb30BaTh €ro s



BBIpQKEHUS CBOUX MbIcHeH. J[pyruM BaKHBIM NPHU3HAKOM MAaTeMaTHKH KaK HayKu
cleAyeT TMpHU3HATh CBOMCTBEHHYIO €M CTpPOrocTb OOOCHOBAaHMM U  CJEJOBaHUE
OTpEeCNIEHHBIM TpPaBUIaM TIOCTPOCHHS JOKa3aTeNbCTB. 3HAKOMCTBO C D3JIEMEHTaMHU
MaTeMaTUYeCKOW  JIOTUKH  CIIOCOOCTBYET  PA3BUTHIO  JIOTHYECKOTO  MBIMUICHUS
0o0ydJaronumxcsi, MO3BOJIIET UM CTPOUTHh CBOHM PACCYKIICHHS HA OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKU KPUTUUECKOTO MBIILICHUS.

B yueGHOM Kypce «Anredpa v Havyala MaTEMaTUYECKOTO aHaK3ay MPUCYTCTBYIOT
OCHOBBl MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOpPHIE MPHU3BAaHBI CIIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABHIKOB TOCTPOCHHS MOJENCH pealbHBIX CUTYyallud, WCCICIOBAHMUS
ATUX MOJeNied ¢ TOMOINIBI0 ammapara anreOpbl W MaTeMaTHYeCKOTO aHaJM3a,
HMHTEpIIpETalMM TIOJYYEHHBIX pe3yJbTaToB. Takue 3aJaHus BIUICTECHBI B KaXKIbI W3
pa3/iesioB MporpaMMbl, TIOCKOJBKY BeChb MaTepuad ydeOHOro Kypca IIMPOKO
UCTIONIB3YETCSl Il pelIeHUsT TPHUKIAAHBIX 3adad. [lpu pemeHnn peanbHBIX
MPaKTUYECKHUX 3a7a4 OOyJarolIuecss pa3BUBAIOT HAOIIOAATEIBHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOIL30BaTh  aHAJIOTHIO, O0000mIaTh W
KOHKPETH3UPOBaTh TpoOsieMy. JleATeapHOCTh 10 (OPMHPOBAHUIO HABHIKOB PEIICHUS
MPUKIAAHBIX 3a/Jad OPTaHU3yeTCs B MPOIECCe M3YYCHHUS BCEX TEM y4eOHOTO Kypca
«Anrebpa 1 Hayajga MaTEeMaTHYECKOTO aHAIIN3a.

Ha u3yuenue yueonozo Kypca «Anzebpa u Hauana mamemamuuecko20 aHaIu3a)
omeooumcs 272 uaca: ¢ 10 knacce — 136 uacoe (4 uaca 6 neoenmw), ¢ 11 xknacce — 136
yacoe (4 uaca 6 neoenio).

COAEPXAHUE OBYUYEHUA
10 KJIACC
Yucaa v BBIYUCTCHUS
Panmonansubie uncna. OOBIKHOBEHHBIC U ACCATUYHBIC APOOH, IPOIICHTHI,
OeckoHeUHbIe TIepuoandeckue apoou. [IpumeHenune npodet u MpoIeHTOB ISl PEIICHUS
IIPUKJIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEU 3HAHUW U PEAIbHON KU3HHU.
JlelicTBuTenbHBIE Unciia. PalnoHaNnbHbBIE M HPPALIMOHAJIBHBIC YHCIIA.
Apudmerrueckue onepanuu ¢ ASUCTBUTEIHHBIMUA YUCIaMU. MOTyJTb J€HCTBUTEITHLHOTO
Yucya U ero cBocTra. [IpubnmkEHHbIC BEIYUCIICHUS, TTPaBUJia OKPYTJICHUS, IPUKUJIKA U
OLICHKA PEe3yJIbTaTa BHIYUCIICHUMN.

Crenens ¢ ueiasIM nokasareiaeM. buanom Herorona. Mcmonp3oBaHue moaxoasiimei
(hopMBI 3aMKUCH ACUCTBUTEIIBHBIX YUCEN JJI PEIICHUs TPAKTUUECKUX 3a7a4 U
MPE/ICTABICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYPaJIbHON CTENEHU U €ro CBOMCTBA.

Crenenb ¢ pallOHAJIbHBIM [TOKA3aTeNIeM U €€ CBOICTBA, CTENIEHB C AEHCTBUTEIBHBIM
[IOKAa3aTeJIEM.

Jlorapudwm uucna. CoiicTBa sorapudma. Jlecaruunpie 1 HATypaJIbHbIC JOTAPUPMBI.

Cunyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC U apKTaHI'€HC YHCIIOBOTO apryMeHTa.



YpaBHeHUs U HEPABEHCTBA

ToxnaecTBa U TOXAECTBEHHbIE NPe0Opa3oBaHus. YpaBHEHHE, KOPEHb YpPaBHEHUS.
PaBHOCHIIBHBIE  ypaBHEHUsT M YypaBHEHHMs-ciaeAcTBUA. HepaBeHCTBO, pelieHue
HEpPABEHCTBA.

OCHOBHBIE METOJIBl PEIICHUsI WENbIX WU JPOOHO-pAallMOHANBHBIX YpPaBHEHUH U
HEpPaBEHCTB. MHOIOYWICHBI OT OJHOU NIEPEMEHHOU. JlejleHne MHOTO4YIeHAa HA MHOTOWICH
c octatkoM. Teopema be3y. Muorousens ¢ nensiMu ko3 duiuentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YNCIOBBIX BBIPAKEHUM, COACPKAIIUX CTEIIEHU U KOPHHU.

WppauroHaneHble ypaBHeHHs. OCHOBHBIE METOAbl PEUIEHUS HWPPALMOHAIBHBIX
YpPaBHEHUM.

IloxasatenbHble ypaBHeHMSA. (OCHOBHBIE METOABI DPEIICHHS IOKa3aTEIbHBIX
YPaBHECHUU.

[IpeoOpa3oBanHue BbIpaXEHH, COEPIKALIUX JTOTapU(PMBI.

Jlorapumuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEIICHUS JOTapUPMHUUECKUX
YPaBHECHUU.

OcCHOBHBIE TPUTOHOMETPUYECKUE (bopMyIIbI. ITpeobpa3oBanue
TPUTOHOMETPUYECKUX BBIPAKEHUH. PelieHre TPUroHOMETpU4ECKUX YPaBHEHUN.

Pemenue cucrem JIMHEMHBIX YypaBHEHUN. MaTpuLia CUCTEMBI JIMHENHBIX YPABHEHUN.
Onpenenurens MaTpULBI 2X2, €r0 F€OMETPUYECKUI CMBICI U CBOMCTBA, BEIYHCIIEHUE €T0
3HAYEHHUs, IPUMEHEHHE OIPEACIINUTENS Ul PELIEHUsI CUCTEMbl JIMHEHMHBIX ypaBHEHUM.
Pemenne npukiagHeIX 3ajad ¢ [IOMOIIBK) CHCTEMBl JIMHEMHBIX YpAaBHEHUM.
HccenenoBanre nOCTpOCHHOW MOJEIH € TIOMOIIBIO MATPHUL] U ONIPEIEIUTEIIEH.

[Toctpoenne wmaremMaTUYECKUX MOJEIEH PEAJbHOW CUTyallud C TOMOIIBIO
YPaBHEHUN U HEpPAaBEHCTB. lIpuMeHeHHMe ypaBHEHHH M HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/1a4 U 33/1a4 U3 PA3JIMYHBIX 00JIacTell HAYKU U PEAJIbHON KU3HU.

DOyHKUUM U Tpaduku

Oynkums, crnocods! 3aganus GpyHkun. Bzaumuo oopatusie Gpynkunu. Kommnosumms
byuxuii. ['padux pynkuun. dnemeHTapHbIe TPe0Opa3oBaHus rpaPUKoB QPYHKIIUA.

OOnacTe ompeneneHuss M MHOXKECTBO 3HaueHul QyHkuuu. Hymum ¢yHknum.
[TpomexxyTkn 3HaKomocTossHcTBa. UETHhIe M HeuéTHble (QyHKUMHU. [lepuoaumyeckue
¢yskun. [IpomMexyTku MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHUMYMbI (DYHKIIHU.
Haubonbiiee n HanMeHblee 3Ha4eHNus (PyHKIUU Ha IPOMEXKYTKE.

Jluneitnasi, KBaapaTuyHass W APOOHO-TMHEHHas (yHKIHH. DJIeMEHTapHOE
MCCIJIEJOBAaHUE U IOCTPOCHUE UX IPA(PUKOB.

CrenenHass (yHKIMs C HaTypalbHbIM M LEJIbIM Noka3zareneMm. EE cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-Of CTENEHU Kak (PYHKIHH OOpaTHOM CTENEHHU C
HaTypaJbHbIM IIOKA3aTEIIEM.

[lokazarenpHast W Jorapu@muueckas (QYHKIUH, HX CBOWCTBa H TpaduKH.
Ucnonb3oBanue rpadukoB GyHKIIUN IS PEIICHUST YpaBHEHUM.



Tpuronomerpuyeckass OKpY>KHOCTb, ONpPEICICHHE TPUTOHOMETPUUECKUX (DYHKIIHIA
YUCJIOBOTO apryMEHTA.

OyHKIIMOHAIbHBIE 3aBUCUMOCTH B peajbHBIX Mpoleccax M sBiIeHUsX. ['paduku
pEAIbHBIX 3aBUCUMOCTEM.

Havana MaTeMaTH4eCKOr0 aHAJIM3a

[locnenoBarenbHOCTH,  CHOCOOBI  3aJaHusl — TOcCienoBaTenbHocTe.  MeTon
MaTeMaTU4eCKOW HWHAYKUWHA. MOHOTOHHBIE W OTpPAaHUYEHHBIC IOCIIEI0OBATEIBHOCTH.
HcTopusi BO3HUKHOBEHUSI MAaTEMaTUYECKOTO aHAIM3a KaK aHalin3a OECKOHEYHO MaJlbIX.

Apudmernueckass U TeoOMeTpUuUecKas mporpeccuu. beckoHeuHo yObIBaromias
reomerpuueckas mnporpeccus. CyMma O€CKOHEYHO YOBIBAIOIIEH TIeoMeTpUYecKOn
nporpeccuu. JIMHEWHBIM WM SKCIOHEHIUAIbHBIA pocT. Yucino e. dopmyna CIOKHBIX
IpOLIEHTOB. Vcronp30BaHUE MPOTPECCUM I PEUIEHUs PEalibHbIX 3a]ay IMPHUKIIAJIHOIO
Xapaxkrepa.

HenpepriBHble GyHKIIMN U WX cBOWCTBA. TOUKHM pa3pbiBa. ACUMIITOTHI rpapuKoOB
¢yukiuit. CpolicTBa (yHKIIMI HEMPEpPBIBHBIX Ha OTpe3ke. MeToJ WHTEpBaJIOB s
penieHusi HepaBeHCTB. lIprMeHeHHe CBOMCTB HEMPEPBIBHBIX (PYHKIUN [JIs1 pElIeHUs
3a1ad.

[lepBass u BTOpas mpousBojHbIe GyHKIUH. OnpeneneHue, TeOMETPUUYECKHN U
(bu3znuecknii CMbICT MPOU3BOAHOMN. YpaBHEHHE KacaTeNbHOM K rpa@uKy (pyHKINU.

[IpousBoaHbie 37eMeHTapHBIX (QyHKIUN. [Ipou3BogHas cymMMbl, NpPOU3BEACHUS,
YaCTHOTO M KOMIO3UIUU (QYyHKIIUH.

MHoKecTBa M JIOTMKA

MHO»XecTBO, OnepalyMyd HaJl MHOKECTBAMU M WX CBOMcCTBa. J(marpammbl Ditnepa—
Benna. [IpumeneHne TeOopeTMKO-MHOXKECTBEHHOTO ammapara Juisi ONMCAaHMs PEeabHbIX
IIPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]1a4 U3 APYTUX yU€OHBIX MPEAMETOB.

Onpenenenve, TeopeMa, CBOHMCTBO MaTEMaTUYECKOro OObEKTa, CIEACTBUE,
JIOKa3aTeIbCTBO, PABHOCUIIBHBIC YPABHEHHS.

11 KUVIACC

Yuciia 1 BBIYUCICHUSA

Harypanbnbie u nensie yucina. [IpumMeHeHrne nmpu3HakoB JIEIMMOCTH LEIBIX YHUCET,
HanOonbmui oot nenutensd (nanee — HOJI) m HanmensIee obiee KkpaTHoOe (f1anee —
HOK), octaTkoB 1o mony:mto, anroputMa EBkiinia a1t penieHus 3aay B eJIbIX Ynciax.

Kommnekcubie uncna. AnreOpanyeckass U TPUTOHOMETpUYEcKass (pOpMbI 3alUCH
KOMILUIEKCHOTO 4ucia. ApudmeTHdeckue omepanud ¢ KOMIUIEKCHBIMA YHCIaMHU.
N300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOpAWHATHOW miockoctu. @opmyna Myaspa.
Kopnu n-oli crenenu 3 KOMIUIEKCHOTO yucia. [[puMeHeHre KOMIUIEKCHBIX YMCEN IS
penieHus: GU3NYECKUX U FTEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA



Cucrema M COBOKYNHOCTh YPAaBHEHMU W HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIC HEPABEHCTBA.

OTt6op KOPHEH TPUTOHOMETPUYECKUX ypaBHEHUI C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHrne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHUS TTOKA3aTENbHBIX U JIOTAPU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHUCTEM M COBOKYIIHOCTEH palHOHAJIbHBIX,
UppalMOHANIBHBIX, TOKA3aTEeNbHBIX U JIOTApU(PMUUECKIX YPABHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.

[IprumeHenne ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEeMaTHYECKHX
3aJa4 U 3a1a4 U3 pa3IMyHbIX 00JIaCTEH HAYKM U PEATbHOM JKU3HU, UHTEPIPETALNA
[IOJIyYEHHBIX PE3YyJIbTATOB.

DYyHKIUHN U TPAPUKHU

['paduk komnozunmu GpyHkuil. ['eomerpuueckre o0pas3bl ypaBHEHUN 1 HEPABEHCTB
Ha KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue pyHKIMH, UX CBOWCTBA U IPapUKU.

I'padnueckue MeTonbl pellieHUs] ypaBHEHUH U HepaBeHCTB. ['paduueckue mMeToabt
peleHns 3a1a4 ¢ napameTpaMu.

Hcnonp3oBanne rpadukoB (QyHKUMHA AJIS  UCCIENOBAaHUS  MPOIECCOB U
3aBHUCHUMOCTEH, KOTOpbIE BO3HHUKAIOT NpPHU PpEUICHMM 33Jad U3 JAPYyTruxX Y4YEOHBIX
IIPEIMETOB U PEANbHOU KU3HMU.

Hayaja MaTeMaTH4eCKOro aHajaiu3a

[Ipumenenne mNpPOU3BOAHON K HCCAEAOBaHUIO (GYHKIMI HAa MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHne HauOONbIIer0 M HAUMEHBILIETO 3HAYEHHH HENpepbIBHOU
(GYHKIIUM Ha OTpPE3KE.

IIpuMeHeHne MPOU3BOIHOMN I HAXO0XKICHHS HAWIYYIIETO PEIICHMS] B IPUKIIAIHBIX
3aja4ax, AJis ONpeIeIeHUs] CKOPOCTU U YCKOPEHHUS Mpoliecca, 3a1aHHOro (GopMyJIoi win
rpaduKoM.

IlepBooOpa3Has, = OCHOBHOE  CBOMCTBO  mepBooOpa3HbiX.  I[lepBooOpa3Hble
ayieMeHTapHbIX pyHKuMi. [IpaBuia Hax0kIeHUS IEPBOOOPa3HBIX.

HNnrerpan. ['eoMeTpuyecknii CMBICI HHTErpaja. BbIUMCICHHE ONpPEeAETIEHHOTO
uHTerpana no gpopmysne Hototona-JleiiOnuna.

[Ipumenenne uMHTErpana s HaXOXKICHHS IJIOWAAEH IUIOCKUX QUryp m 00bEMOB
Ir€OMETPUYECKUX TEIL.

[Ipumepbr  pemenudt  auddepeHIMaNbHBIX  YpaBHEHUN.  MaremaTudeckoe
MOJIETTUPOBAHUE PEaTbHBIX MPOILIECCOB C MOMOIIBIO U hepeHIINATBHBIX YPaBHEHUH.



Inanupyemoie npeomemmnuvie pe3yibmanvl 0C60CHUA

npumepHoil padoueii npozpammsl (no 200amodyueHus),
OcBoenne yueObHOTo Kypca «Anredpa U Hayasia MaTeMaTHYECKOTO aHAIIN3ay
Ha ypOBHE CpeaHero oluiero o0pa3oBaHus JOKHOOOECIeYnBaTh
JOCTI>KEHUE CIIeIYIOIINX MIPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB:
10 knace

Yuciia ¥ BbIYMCTCHUS:

CcBOOOZHO ONEPUPOBATH NOHATUAMU: PALIIOHATBHOE YHCIIO,
OeckoHeyHas mepuondeckas 1poOb, IPOLEHTHI, UPPALIIOHATBHOE YHCIIO,
MHO’KECTBA PALIMOHAIBHBIX U IEUCTBUTEIBHBIX YUCEII, MOTYJh
JICUCTBUTEIBHOTO YHCJIIA;

OPUMEHSTH IPOOU U MPOLIEHTHI AJIS pEIIeHUs TPUKIIaIHBIX 3a/1a4 U3
PA3JIMYHBIX OTPACIIEN 3HAHUHN U PEATIbHOMN KU3HU;

NPUMEHSTH MPUOIMKEHHBIE BRIYUCIICHUS, TIPaBUIIa OKPYTIICHHUS,
NPUKHUIKY U OLIEHKY pe3yabTaTa BHIYUCICHUH;

CBOOOIHO OTEPUPOBATH IOHATUEM: CTETICHB C LIEJIBIM MTOKA3aTENIeM,
UCIIOJIb30BaTh MOIXOISAIIYI0 (hOPMY 3aMUCH ICUCTBUTEIBHBIX YUCEN JIS
pElIeHUs MTPAKTUYECKHUX 33729 U TIPECTaBICHUS JaHHbBIX;

cBOOOJHO ONEPUPOBATH OHATHEM: apUPMETUUECKUN KOPEHb
HaTypaJIbHOU CTEIICHU;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM
MOKa3aTeNeM;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: JIOrapu(dM ducia, 1eCATUUHbIE U
HaTypaJbHbIE JIOTapU(MBL;

cBOOO/IHO OTIEPUPOBATH MOHATUSAMU: CHHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC YHCIIOBOTO apTyMEHTa;

OTIEpUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC M apKTAHTE€HC
YHCIIOBOTO apryMEHTAa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO OINEPUPOBATh MOHATUSAMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPAaBHEHUS-CIICICTBUSL, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh  pa3jMYHble METOJbl  PEIICHHS pPALHUOHAIBHBIX U JIPOOHO-
palMOHAJIBHBIX YPABHEHUN, IPUMEHSITh METOJ UHTEPBAJIOB ISl PEILIEHUS HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: MHOTOUYIEH OT OJHOM IIEPEMEHHOM,
MHOTOYJIEH C LEJbIMU KOd()(PUIIMEHTaMu, KOPHU MHOTOYJIEHa, NMPUMEHSThH JAEJICHUE
MHOTOWIEHA Ha MHOTOYIEH C OCTAaTKOM, Teopemy bedy u teopemy Buera nis pemenus
3az1ady;

CBOOOJIHO OIEPUPOBATH IMOHATHUSAMM: CHCTEMA JIMHEHWHBIX ypaBHEHWH, MaTpuULa,
ONPEIEIUTENIb MATPULBl 2 X 2 U €r0 reOMETPUYECKUIM CMBICII, UCIIOJIb30BAaTh CBOMCTBA
onpenenuTess 2 X 2 g BBIYUCICHUS €r0 3HAYCHUS, NPUMEHATh ONPEACINUTENN U
pelIeHnsT CHUCTEMBI JIMHEMHBIX YPaBHEHUH, MOJEIHMPOBATH PEAIBHBIE CHUTYallMU C
IIOMOLIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHHUHM, HCCIEI0BAaTh IIOCTPOCHHBIE MOJEIH C
IIOMOIIBIO MATPHUI] U ONIPEIEIUTENEH, UHTEPIIPETUPOBATD ITOJyUYECHHBIM PE3yJIbTaT;



UCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIs peoOpa30BaHUs BbIpAXKEHU;

BBINOJHATh NPEOOPa30BaHMsI YUCIIOBBIX BBIPAXKEHHUM, COJEp)KALIUX CTENEHH C
palMOHaIbHBIM [IOKA3aTENEM;

UCIONIb30BaTh CBOWCTBA JIOTapu(PMOB AJisi mpeoOpa3oBaHUs JOrapuPMUUECKUX
BBIPAKEHNN;

CBOOOZHO ONEpUPOBAaTh NOHATUAMU: HPPALUOHAIBHBIE, II0Ka3aTelbHbIE U
jorapu(pMUUECKUe YpaBHEHMsI, HAXOJIUTh HX PELIEHUS C MOMOLIbI0 PaBHOCHIIBHBIX
NEPEXO0/I0B HJIM OCYIIECTBIISS IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPHUTrOHOMETpUueckue (opmyssl s mnpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YPAaBHEHUE, IPUMEHSATh
HEoOXoauMble (OpMyJIbl Uil PELIEHHS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
YPaBHEHUH;

MOJIEJIMPOBATh pPeasibHbIe CUTYallMH Ha SI3bIKE anreOpbl, COCTABISATH BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCJIOBMIO 33JauH, MCCIEAOBATH MOCTPOCHHBIE MOJENN C
UCIIOJIb30BAaHUEM arrapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOZHO OINEpPUPOBATH MOHATUAMU: (YHKIUSA, CHOCOObl 3amaHus (QyHKLHUH,
B3aMMHO OOpaTHble (YHKIMH, KOMIO3ULMs (QyHKUUH, Tpaduk (PyHKINU, BHITOIHITH
aJieMeHTapHbIe Tpeodpa3oBaHus rpad@uKoB (PYHKIINIA;

CBOOOZHO OIEpPUPOBATh MOHATUSMU: OO0JNACTh OINPEAENEHUS MU MHOYKECTBO
3HaYeHUHN QYHKIMUU, HYJIU PYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO  OMEpPUPOBATh TMOHATUAMM: UETHBIE W HEu€THble  (DYHKLUH,
nepuoanueckue (QYHKIUH, MPOMEXKYTKH MOHOTOHHOCTH (YHKIHMH, MAKCUMyMbl H
MUHUMYMbBl (QyHKIMM, HauOoJiblIeE W HaUMEHbIEEe 3HaueHHe (QYHKUMM Ha
IPOMEXKYTKE;

CBOOOZHO OMEPUPOBATH TMOHATUSMHU: CTENeHHass (YHKIUS C HaTypaldbHBIM U
HEeNbIM TIOKa3aTeneM, Ipauk CTeneHHONM (QYHKIUU C HATypaJbHbIM M II€JIbIM
nokasareneM, rpaQuk KOpHS n-OM CTENEeHW Kak (PyHKUMHM OOpaTHOM CTENEHU C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUpPOBaTh MOHATUSAMU: JIMHEHHAs, KBaJpaTU4Has M APOOHO-JIMHEHHas
(GYHKIMH, BBITIOIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U MTOCTPOCHHUE UX TPapUKOB;

CBOOOZHO OMNEpUPOBATH TMOHATUSMHU: TOKa3zaTeldbHas M JIOrapupMUyecKas
(yHKIIMM, WX CBOMCTBAa W TpauKu, HCHOJIB30BaThb MX TIpaQUKd [Js pElICHUs
YPaBHECHUM;

CBOOOZHO  OMEpUPOBaTH  MOHATHAMH: TPUTOHOMETPUYECKAs  OKPYKHOCTb,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIIONIb30BaTh rpaduku QyHKIUI JJIs1 UCCIeI0OBAaHUS MPOIIECCOB M 3aBUCUMOCTEH
IOpU PEIICHUH 3a7ad U3 APYTUX YYEOHBIX MPEIMETOB M PEAIbHOM JKU3HM, BBIpaXKaTh
(opMyJs1aMu 3aBUCUMOCTH MEXKAY BEIMUNHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:



CBOOOJTHO OMEpUpOBaTh TMOHATUAMU: apuPMETHUecKas U TreoMeTpuuecKas
nporpeccusi, OECKOHEYHO YObIBaloIlas TIeOMETpUYEecKas NporpeccHs, JIUHEHHBIM U
HKCIIOHEHIIUATIBHBIM POCT, OpMyJia CIOXKHBIX MPOLEHTOB, UMETh MPEJACTABICHUE O
KOHCTAHTE;

UCIIOJIB30BaTh IPOTPECCUM I PELIEHUS pPEAJbHbIX 337a4 IPUKIATHOTO
Xapakrepa;

CBOOOJIHO OMNEPUPOBATH MOHATUSMHU: IOCIEI0BATEILHOCTh, CIOCOOBI 3aJaHus
NIOCJIEIOBATEIBHOCTEW, MOHOTOHHBIE U OTPAHUYEHHBIE NTOCIIEJ0BATEIBHOCTH, TIOHUMATh
OCHOBBI 3apO’K/ICHUSI MAaTEMaTHUECKOT0 aHAJIM3a KaK aHaJln3a OECKOHEUHO MaJIbIX;

CBOOOZHO ONEPUPOBATh MOHITUSAMU: HEMpPEPHIBHbIE (DYHKLMHU, TOUKH pPa3pbIBa
rpaduka GyHKIIUH, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OIEpPUPOBATH TMOHATHEM: (YHKIUS, HENpepbIBHAS HA OTPE3KE,
NPUMEHSATH CBOMCTBA HETPEPHIBHBIX (DYHKIIUH AJISl peLIeHUs 3a/1a4;

CBOOOJHO OMNEpUPOBATH MOHATUSMU: IMEpBasi U BTOpas MPOU3BOAHBIC (DYHKIIHUH,
KacaTenbHas K rpaduky GyHKIUY;

BBIYUCIISATh IPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS], YACTHOTO U KOMIIO3ULIMHU JIBYX
(GyHKUMNA, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIIUA;

UCIIONIb30BAaTh TEOMETPUYECKHA M (U3UYECKUH CMBICI TMPOU3BOAHON IS
pemeHus 3aaad.

MHokecTBa H JIOTHKA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEPALIMH HAJl MHOKECTBAMU;

UCITIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar Uil ONMCaHUS peajbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUN 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOZHO OMEpUpOBaTh TMOHATHSAMHU: OINpEACCHUE, TeopeMa, YpaBHEHHE-
CJIEJICTBHE, CBOWCTBO MAaTEMaTUYECKOIO0 OOBEKTa, J10Ka3aTEeIbCTBO, PaBHOCHIIbHbBIC
YPaBHEHMS U HEPABEHCTBA.

K konmy oOyuenus B 11 Kjacce oOyd4aromuics TIOJYYHUT CIEAYIOIINE
peIMEeTHbIEC PE3yIbTaThI 10 OTIEIBHBIM TeMaM padoueil mporpaMMbl y4eOHOTO Kypca
«Anredpa 1 HayaJla MAaTEMAaTUYECKOTO aHATTU3a:

Yuciia ¥ BbIYHCICHHSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSIMHU: HATypajdbHOE M 1I€JI0€ YKCIO, MHOMXKECTBA
HATypaJbHbIX W ILEJNbIX YUCEJ, WUCIOIb30BaTh NMPU3HAKU JIEITUMOCTH LIEJbIX YHCEIL,
HOJ/I u HOK HaTypanbHBIX 4MCENl s PELIEHUs 331ay, HPUMEHATH aJIrOpPUTM
EBxnuna;

CBOOOJTHO OINEpUpOBaTh MOHSITHEM OCTaTKa IO MOAYJIO, 3alKChIBAThH
HaTypaJbHBIE YKCIIA B PA3JIUYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEN, TPEACTaBIATh KOMIUIEKCHBIE 4YHClIa B anreOpanueckod u
TPUTOHOMETPUUECKOU (opMe, BBIMOIHATH apU(PMETUUYECKHUE ONEpALMH C HUMH U
U300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



CBOOOZHO OINEpPUPOBaTh NOHATHUAMU: HPPALMOHAIBHBIE, II0KA3aTEIbHbIE U
jgorapu(pMUUECKre HEPaBEHCTBA, HAXOAUTh MX PEIICHUS C IMOMOILBIO PaBHOCUIIbHBIX
HEPEXOJI0B;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUU TPUTOHOMETPUIECKOTO YPABHEHHUS,

CBOOOJHO  ONEPUPOBAaTH MOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (GOpMyibl s pEHIEHHs  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOZHO OMEPUPOBATh MOHITHSIMH: CUCTEMa W COBOKYMHOCTh YpPaBHEHHH U
HEPABEHCTB, PAaBHOCWJIbHBIE CHCTEMBl W CHUCTEMBI-CIEICTBUS, HAXOAHUTHh PEIIEHUS
CUCTEMBl M COBOKYNHOCTEW palMOHAIBbHBIX, HUPPAUUOHAIBHBIX, MOKAa3aTEIbHbIX W
Jorapu(pMHUECKUX YpaBHEHUM U HEPABEHCTB;

pelaTh pauuoHaIbHbIEe, HPPALMOHANIBHBIE, ITOKa3aTeNlbHbIE, JOrapupMUIecKue
U TPUTOHOMETPUYECKHE YPAaBHEHHS M HEPABEHCTBA, COJEpKalllUe MOIYJIU U
napameTpsbl;

OPUMEHATh Irpa@UuecKue METOAbI JJI PELICHUs YpPaBHEHMHW M HEPABEHCTB, a
TaKKe 3ajia4d ¢ IapaMeTpamy;

MOJICJIMPOBaTh pEAIbHbIE CUTyallUM Ha A3bIKE anredpbl, COCTaBIATh
BBIDAKECHHMSI, YpPAaBHEHHs, HEpPAaBEHCTBA M MX CHCTEMBI 110 YCIOBUIO 33Ja4H,
UCCIIEIOBaTh TOCTPOCHHBIE MOJETU C HCIOJb30BAaHUEM ammapara ajireOpsl,
UHTEPIIPETUPOBATH ITOJIyYEHHBII pe3yJIbTar.

DyHKUMM U TPaPuKu:

CTpOUTh TpaUKU KOMIIO3UIUMU (PYHKIMHA C TOMOIIBI0 DJIEMEHTapHOTO
UCCJIEJIOBAaHMSI U CBOMCTB KOMITO3ULIUU ABYX (PYHKIIHIA;

CTPOUTH T€OMETpUUYECKUE 00pa3bl YpaBHEHHM M HEPABEHCTB HA KOOPAMHATHOMN
IUIOCKOCTH;

CBOOOHO ONEPUPOBATH MOHATUSAMU: I'pa)UKU TPUTOHOMETPUUECKUX (PYHKIIH;

OpUMEHATh (QYHKIUM JUIsI MOJEIMPOBAHUS U HCCIEAOBAHUSA peajbHBIX
IPOLIECCOB.

Havaja mareMaTH4eCKOr0 aHAJIM3A:

UCIOJIb30BaTh MPOU3BOIAHYIO JUIsSl UCCIEN0BaHUs (PYHKIMU HA MOHOTOHHOCTb U
IKCTPEMYMBI;

HaXOAWTh HauWOOJbIIEe W HAaUMEHbIIEEe 3HAUYEHUS (YHKIUU HETPEPHIBHON Ha
OTPE3KE;

UCIIOJIb30BaTh IPOM3BOJAHYIO JUISI HAaXOXKJIEHUS HAWIY4YIIEro pELIEHUs B
IPUKJIAJHBIX, B TOM 4YHCJE COLMAIbHO-IKOHOMUYECKUX, 3a/a4ax, AJIs ONpEeAesICHUs
CKOPOCTH U YCKOPEHUS Ipoliecca, 3aJaHHOro (popmyson nin rpaduxkom;

CBOOOJTHO ONEPHUPOBATH MOHATHUAMU: MEPBOOOPA3HAsl, ONPEACIEHHBIA HHTErpal,
HaXOAWTh MEPBOOOpPA3HBIE 3JIEMEHTAPHBIX (YHKIUH M BBIYUCISATH HHTETPAN IO
dbopmyne Hertorona-JleliOHuia;

HaXOAMTH IJIOLIAAH IVIOCKUX GUTYp U OOBEMBI TEN ¢ TOMOLIBIO UHTETpaIa;



UMETh TMpPEACTaBICHUE O MaTeMaTHYeCKOM MOJIETUPOBAHUM Ha MpHUMeEpe
cocTaBieHus AuQdepeHnanbHbIX YPaBHEHHI;

pemaTth NPUKIAJIHBIE 3a7a4d, B TOM YHCIE COLMAIbHO-DKOHOMHYECKOTO H
($u3NYECKOTo XapaKkTepa, CpeICTBAMU MAaTEMaTHYECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE , 10 KJIACC

KosmuecTBo yacos
Ne HaunmeHnoBaHue pa3ie/ioB H TeM POrpaMMbl IIpakTuyeckune
n/n Bcero KonTtpoabsHbie padoTsl
padoThI
1 MHoskecTBO AeHCTBUTEIBHBIX YHceld. MHorowieHsl. PannoHaiLHBIE 24 1
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI IMHEUHBIX YpaBHEHUN

2 Oynaknuu u rpadukn. CreneHHas GyHKINS C IETbIM MoKa3aTeaeM 12 1
3 Apudmerndeckuii KopeHb n-oii crenenu. MppannonaibHble ypaBHEHHS 15 1
4 [TokazatenpHas ¢yakuus. [TokazaTenbHbIe ypaBHEHUS 10 1
5 Jlorapudmuueckas Gynkuus. Jlorapupmuueckue ypaBHeHUS 18 1
6 TpuronHomeTpuyeckue BoIpaXXEHUS U YPABHEHUS 22 1
7 [TocnemoBarenbHOCTH U IPOTPECCUU 10 1
8 HenpepsiBabie pyukmuu. [IponsBoanas 20 1
9 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3aIIHs 3HAHUHA 5 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0
TEMATHYECKOE IINTAHUPOBAHHUE , 11 KJIACC

KoanuectBo yacos
Ne n/m HaumeHoBaHue pa3iejioB M TeM NMPOrPaMMBbI Beero Konrpoabnbie IIpakTHyeckue
padoThI padoTsbI

1 UccnenoBanue GyHKIMA ¢ TOMOIIBIO TTPOU3BOTHOM 22 1
2 [TepBooOpasHas 1 UHTETpal 12 1
3 I'paduku Tpuronomerpudeckux GyHKIUNA. TpUrOHOMETpUUYECKIE HEPABEHCTBA 14 1
4 HppanmonanbHble, TOKa3aTeIbHbBIE U JIOTapU(PMUIECKHIE HEPaBEHCTBA 24 1
5 KommiekcHbie uncina 10 1




6 HarypanbHsle u niensie yucna 10 1
7 CucTeMbl paliMoOHATBHBIX, HPPAIIMOHATBHBIX ITOKA3aTeIbHBIX U 1 |
norapuMUYECKUX ypaBHEHUN
3agayu ¢ mapaMeTpaMmu 16
[ToBTOpeHue, 06001EeHNe, CUCTEeMaTH3aIUs 3HAHU I 16 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
IHoypounoe mianupoBanue, 10 kiace
Non | Tema ypoka KonnuecTBo yacoB Jara DNEeKTPOHHBIE
Bcero Kontpons | [pakTy | n3ydeHus | HudpoBbie
HBIC €CKHE o0Opa3oBaTebHbIC
paboThl paboThI pecypcbl
1 . 1 http :// www . edu
MHOoXecTBO, orepanuy HaJl MHO)KECTBAMH U UX CBOWCTBA u
2 Jnarpammsl Diiepa-Benna
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO armapara Jjist https://resh.edu.ru
peuieHus 3a1a4
4 PanronanbHble uncia. OGBIKHOBEHHBIE U IeCATUUHBIE 1pobdu, | | http :// www . edu
MPOLICHTHI, 0ECKOHEYHBIC TIEPHOINICCKUE IPOOH .Tu
5 Panmonanbheie uncia. OOBIKHOBEHHBIC U JICCATHYHBIC ApOOH, | |
MIPOIICHTHI, OECKOHEYHBIC TIEPUOTUUECKHIE TPOOH
6 [Tpumenenue apoOeil ¥ NPOLIEHTOB VI PELICHUS 1 https://resh.edu.ru
MPUKIIQIHBIX 33134
7 [Tpumenenue apoOeil ¥ NPOLIEHTOB VI PELICHUS 1
MPUKIIQIHBIX 33134
8 JlefcTBUTENbHBIE YhCIa. PalMoHanbHble U MppalMoHanbibie | | http :// www . edu
qrcia .Tu
9 ApupmeTndeckue ornepanuy ¢ 1eHCTBUTEIbHBIMU YUCIaAMU 1
10 Moaynb JeHCTBUTENRHOIO YUCIA U €r0 CBOMCTBA 1
11 [MpubnmxEHHBIC BEIYMCIICHHS, TPABUIIA OKPYTIICHHS, https://ege.sdamgi




IIPUKHJIKA U OLIEHKA PE3YyJIbTaTa BIYUCICHUN

a.ru

12 OCHOBHBIE METO/IbI PEIIEHHs LEbIX 1 APOOHO- http :// www . edu
paIMoOHAaIBHBIX YPABHEHHUI U HEPABCHCTB .Tu

13 OcCHOBHBIE METOBI PELICHUS 1IENIBIX U IPOOHO-
paIMoOHATbHBIX YPABHEHHUI 1 HEPABCHCTB

14 OCHOBHBIE METO/IbI pEIIECHHUS LEbIX U APOOHO- https://resh.edu.ru
paIMoOHaIbHBIX YPABHEHHUI 1 HEPABCHCTB

15 MHOro4IeHb! OT OIHOI IIEPEMEHHOM. J{eTeHre MHOTrO4IEHa http :// www . edu
Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy .Tu

16 MHorousensl ¢ neabiMu kKodpuuuenramu. Teopema Buera

17 . . http :// www . edu
Pemenue cucrem JIMHEHHBIX ypaBHEHUN u

18 Pemrenne cucreM TUHENHBIX YpaBHEHUN

19 Marpuiia cucteMbl JUHEHMHBIX YpaBHEHUN. OnpenenuTesb
MaTpHULBI 2X2, €r0 FeOMETPUUECKHI CMBICI U CBOWCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

20 OnpeeuTenb MaTPHIbL 2X2, €r0 FEOMETPUYECKUN CMBICT M http :// www . edu
CBOMCTBA; BHIYMCIICHUE €T0 3HAUYCHUS .Tu

21 [IpuMeHeHne onpeaenuTens A PEIUICHUS CUCTEMBI https://resh.edu.ru
JIMHEWHBIX YPABHEHUN

22 Pemenue npukinaaHbix 3a7a4 ¢ MOMOILBI CUCTEMBI
JIMHEWHBIX YPABHEHUN

23 PemeHne NpUKIagHBIX 33124 C TIOMOIIBIO CHCTEMBI http :// www . edu
JIMHEWHBIX YPABHEHUN .Tu

24 KonTtpoabsHnas padora Nel «PannonanbHble ypaBHEHHS U
HepaBeHCTBA. CHCTEMbI JIMHEHHBIX YPABHEHHI

25 @Oynk1us, crnocoOsl 3ananus GyHkuu. BzanmMuo oOpatHsie https://resh.edu.ru
byakunn. Komnosunus GyHkimi

26 I'padux ¢pynkunu. DnemMeHTapHble Mpeodpa3zoBaHus
rpadukoB GyHKIHI

27 OO6macTh onpeesieHus] © MHOYKECTBO 3HaUeHUN (DYHKITHH. http :// www . edu

Hynu ynkiun. [IpoMexxyTKH 3HaK MOCTOSTHCTBA




ru

https://ege.sdamgi

28 Yérabie 1 HeuéTHBIC pyHKIMU. [leproanueckre QyHKIUH.
[TpoMexyTKH MOHOTOHHOCTH ()YHKITUH a.ru

29 Makcumymbl 1 MUHUMYMBI GyHKIIMH. Hanbonpiiee u
HAMMEHBIIICE 3HAYCHUE (QYHKIIUU HA IPOMEIKYTKE

30 JluneiiHas, KBaJpaTu4Has U ApOoOHO-TMHENHAs QYHKIUK

31 DneMeHTapHOE UCCIICIOBAaHNE U TTOCTPOEHUE TPahUKOB ITHX
byHKIMI

32 DieMeHTapHOE UCCIeN0BaHUE H TIOCTPOECHUE TPAQUKOB ATHX http :// www . edu
byHKIII .Tu

33 Crenens ¢ nenbM nokasareineM. buaom Herotona

34 http :// www . edu
CreneHsb ¢ LIeIbIM IToKasaTeneM. buaom HrroTona u

35 CrenenHast GyHKIUS C HaTypalIbHBIM U IIEJIBIM [TOKa3aTeseM, https://resh.edu.ru
CBOICTBA U TpaduK

36 Konrtpoabnas padora Ne2 «Crenennas Gpynkuus, http :// www . edu
cBOlicTBa M rpaduk» .Tu

37 Apudmernieckuil KOpeHb HaTypabHOW CTETIEHU U €ro
CBOMCTBA

38 Apudmerndeckuil KOpeHb HaTypabHOW CTETIEHU U €ro
CBOMCTBA

39 [TpeoOpa3oBaHus YUUCIOBBIX BBIPAKEHUHN, COACPIKAIINX https://resh.edu.ru
CTETICHU W KOPHU

40 [IpeoOpazoBaHus YUCIOBBIX BRIPAKCHUH, COIEPIKAIINX
CTEIICHU M KOPHU

41 [IpeoOpa3oBaHys YUCIOBLIX BHIPAKEHUM, COMEPKAIIX https://ege.sdamgi
CTETIEHU W KOPHU a.ru

42 WppanmonansHbie ypaBHeHUs1. OCHOBHBIE METOJIbI PEIICHUS
UppaIMOHAIBLHBIX YPABHECHHIM

43 Wppatnmonansueie ypaBHeHHUsI. OCHOBHBIC METOIbI PEIICHUS

MppalMOHAIILHBIX YpaBHEHUN




44 Wppanmonansuble ypaBHeHHUs. OCHOBHBIE METO/IbI PELLICHUS 1
MpPpalMOHAIILHBIX YpaBHEHUN

45 PaBHOCUITBHBIE TIEPEXOIbl B PELIICHUN HPPAIMOHATBHBIX 1
ypaBHEHUI

46 PaBHOCHUIIBHBIE TIEPEXO/IbI B PELICHUH UPPAIMOHATBHBIX 1 http :// www . edu
YPaBHEHUU .Tu

47 PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUN UPPALIMOHATBHBIX 1
YpaBHEHUU

48 PaBHOCHIIbHBIC TIEPEXOIBI B PEIICHUH UPPATUOHATBHBIX 1 https://resh.edu.ru
YpaBHEHUU

49 CaoiicTBa 1 TpadMK KOPHS N-OM CTENEHH KaK QYHKIUH 1 https://ege.sdamgi
0oOpaTHOM CTENEHU C HaTypajIbHbIM MTOKa3aTeleM a.ru

50 CaoiicTBa ¥ rpadUK KOpHS N-0ii CTENeH! KaK QYHKIMH 1 http :// www . edu
00paTHOM CTENEHH ¢ HAaTypaJIbHBIM MTOKa3aTeIeM .Tu

51 KonTtpoabsnas padora Ne3 «CpoiicTBa 1 rpaduk KOpHs n- | |
oii crenenu. UppaunoHajbHbIe YPaBHEHUS»

52 CrerneHs ¢ palMOHaJIbHBIM IIOKA3aTeIEM U €€ CBOMCTBA 1

53 Crenenb ¢ pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBA 1

54 Crenens ¢ paluoHAIbLHBIM ITOKa3aTeNleM U €& CBOMCTBA 1

55 . . 1 http :// www . edu
[TokazaTenpHas GyHKIMS, €€ CBOKWCTBA U rpaduK -

56 Hcnonp3oBanue rpaduka QyHKINN A1 pelIeHUs] ypaBHEHUI

57 Hcnonp3oBanue rpaduka QyHKINN A1 pelICHUs] ypaBHEHUI https://resh.edu.ru

58 [TokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/BI PELICHUS
[I0Ka3aTeNIbHBIX YPAaBHEHUHN

59 IMokasarenbHble ypaBHeHUs. OCHOBHBIE METO/bI PELICHUS 1 https://ege.sdamgi
[I0KA3aTeNIbHBIX YPAaBHEHUHN a.ru

60 [TokasaTenbHple ypaBHeHHs. OCHOBHBIE METOIBI PEILEHHUS 1 http :// www . edu
MOKa3aTeIbHBIX YPABHEHUM .Tu

61 KonTpoabHas padora Ne 4 «Iloka3zareqbHass GQyHKIUSA. 1

Iloka3aTejbHble YPABHEHHSD)




62 Jlorapudm uucna. CoiicTa norapugpma
63 Jlorapu¢wm uucna. CoiicTBa norapupma https://resh.edu.ru
. http :// www . edu
64 Jlorapudm uncna. CBoiicTBa morapupma U
65 JlecATUUHBIE U HATypaJIbHBIE JOTapHU(MbI 1
66 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(PMbI 1
67 [IpeoOpa3oBanue BbIpaxxeHUi, coaepKaluX JOrapupmbl 1
. 1 http :// www . edu
68 [IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKALINX JOTAPU(MBI U
. 1 https://ege.sdamgi
69 [IpeoOpa3oBanue BBIPAKEHHIA, COAECPIKALINX JIOTAPU(MBI Aru
70 Jlorapudmuueckas pynkuus, e€ cBoiicTa u rpapuk 1
71 Jlorapudmuueckas pynkuus, e€ cBoiicTBa u rpapuk 1
72 Hcnons3oBanue rpaduka GYHKIUK TS pelieHns ypasHenuid | 1
o1 http :// www . edu
73 Hcnonb3oBanue rpaduka GyHKIMY 1S peHIeHUs] ypaBHEHUH u
74 Jlorapudmuueckue ypaBHeHUs1. OCHOBHbIE METOBI pelieHust | |
JOTapu(PMHUYECKUX YPaBHECHHN
75 Jlorapudmmueckue ypaBHeHus1. OCHOBHBIE METOJIBI pelIeHust | |
Jorapu)MUIECKUX ypaBHEHUN
76 Jlorapudmuaeckue ypaBHeHUs1. OCHOBHBIC METOJIBI pelieHust | | https://resh.edu.ru
Jorapu(MUIECKUX ypaBHEHUN
77 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUH JIOTApU(DMUICCKAX 1
YpaBHEHUU
73 PaBHOCHIIBHBIE TTEPEXO0/IBI B PEIICHUH JIOTAPU(DMUICCKAX 1
YpaBHEHUU
79 Kontpoannas padoraNe 5 «Jlorapudpmuueckas pynkmus. | 1 http :// www . edu
Jlorapudmuyeckne ypaBHeHHUs» .Tu
1 https://ege.sdamgi
80 Cunyc, KOCMHYC, TAHT'€HC M KOTAHT€HC YHUCJIOBOTO apryMeHTa

a.ru




81 CuHyc, KOCHHYC, TAHTCHC M KOTaHT€HC YHCIIOBOTO aprymeHTa | | https://resh.edu.ru
82 ApKCHHYC, apDKKOCHHYC U apKTaHT€HC YMCIOBOro aprymenTa | 1
83 ApKcuHYC, apKKOCHHYC M apKTaHTCHC YKMCIIOBOTO aprymenrta | 1
34 Tpuronomerpudeckas OKpy>KHOCTb, OTIPEICTICHUE 1 https://resh.edu.ru
TPUTOHOMETPHUYECKUX (DYHKIMN YHUCIOBOTO apryMeHTa
35 Tpuronomerpuyeckas OKpyKHOCTb, OIpe/ieTICHIE 1
TPUTOHOMETPHUYECKUX (DYHKIMN YHUCIOBOTO apryMeHTa
1 http :// www . edu
86 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI .
87 OcHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI
1 https://ege.sdamgi
88 OcCHOBHBIE TPUTOHOMETpPUYECKHE POPMYJIbI ATU
89 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH
. 1 http :// www . edu
91 [IpeobpazoBaHe TPUTOHOMETPUUECKUX BBIPAKECHHI u
92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH
93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH
. 1 http :// www . edu
94 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI u
95 Pemrenne TpuroHoMeTpuUECKUX ypaBHEHUN 1
96 Pemennie TpUroHOMETPUUECKUX ypaBHEHUI 1 https://resh.edu.ru
97 PelreHne TpUroHOMETPUYECKUX YPaBHEHUN 1
98 Pemrenne TpuroHoMeTpuueCKuX ypaBHEHUN 1
99 Pemrenne TpuroHoMeTpuUEeCKUX ypaBHEHUN 1
. 1 http :// www . edu
100 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI U
101 Konrtpoabnas padora Ne 6 «Tpuronomerpudeckue 1 https://ege.sdamgi
BbIpa:KeHUsl 1 TPUTOHOMeTPHYeCKHe YPABHEHUS» a.ru




102

[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs
rnocaeaoBaresbHOCTe. MeTo MaTeMaTH4eCKOM HHIYKIIUI

103

MoOHOTOHHEIE U OrpaHUYCHHBIC MMOCJICAOBATCIILHOCTH.
Hcropus aHamm3a 6€CKOHEYHO MaJTbIX

104

Apudmerrdeckast Iporpeccus

http :// www . edu
.Tu

105

['eomerprueckas mporpeccHs

106

BeckoneuHo yOBIBaromas reoMeTpuIecKast porpeccus

https://resh.edu.ru

107

CyMMa GeckOHEUHO yOBIBaIOIIEH T€OMETPUUECKOM
pOrpeccuu

108

JIMHENHBIN ¥ SKCIOHEHIUATIbHBIN pocT. Yncio e. Popmyna
CJIOKHBIX TPOILICHTOB

http :// www . edu
.Tu

109

JInHEeNWHBIN U 3KCIIOHEHIMaIbHBIN pocT. Uucio e. dopmyia
CJIO’KHBIX IPOLICHTOB

110

Hcnons3oBanue NpOrpeccuu Uil peleHus pealbHbIX 3a1a4
IIPUKJIAJHOTO XapaKTepa

111

KonTpoabHnas padora Ne 7 «Ilociie1oBaTeIbHOCTH H
NMporpeccumn

112

HenpeprsiBHbIC DYHKITNN U UX CBOMCTBA

113

Touka pa3psiBa. ACUMOTOTHI TpadUKOB HYHKIIHI

https://resh.edu.ru

114

CBoiicTBa (yHKIMI HEPEPHIBHBIX HA OTPE3Ke

115

CgoiicTBa GyHKIIUI HETIPEPBHIBHBIX HA OTPE3KE

[ER (W U —

https://ege.sdamgi
a.ru

116

MeTtoa MHTEpBAJIOB JIsl pEIICHUS HEPABEHCTB

117

MGTOI[ HWHTCPBAJIOB JIA pCIICHUS HCPABCHCTB

118

MeTtoa MHTEpBaJIOB ISl pEIICHUS HEPABEHCTB

http :// www . edu
.Tu

119

[IpuMeHeHre CBOWCTB HENIPEPBIBHBIX (DYHKIIMN JJIS1 pEIICHUS
3a1a4

120

[IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITUI JJIs1 PEIICHUS
3a1a4

https://resh.edu.ru




121

[lepBast u BTOpast Npou3BOIHbIC PYHKIUU

http :// www . edu

122 Onpenenenne, reOMETPUYECKUNA CMBICIT TPOU3BOIHOM u
. . 1 https://ege.sdamgi
123 Onpenenenue, GU3NUECKUI CMBICIT IIPOU3BOJHOM ATU
124 YpaBHeHHE KacaTebHOU K TpaQuKy (yHKIIHA 1 https://resh.edu.ru
125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINN 1
126 [Ipou3BoiHbIE 37IEMEHTAPHBIX (PYHKIIHIA 1
127 [Tpon3BoHBIE AIIEMEHTAPHBIX (YHKIHUN 1
128 [Tpon3BoaHAast CyMMBI, IPOU3BEICHHS, YACTHOTO | http :// www . edu
KOMIIO3ULIMU (PYHKIUH .Tu
129 [TpousBoHAS CyMMBI, POU3BEICHHS, YACTHOTO U 1
KOMITO3HUITMH () YHKITHIA
130 | TIPOM3BOIHAs CyMMEI, IPOM3BE/ICHNS, YACTHOTO 1 1 https://ege.sdamgi
KOMIIO3ULIMU (PYHKIUH a.ru
131 KonTtpoabsnas pa6ora Ne 8 «IIponsBognas»
132 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUN:
"YpaBHenus"
133 [ToBTOpeHME, 00001IEHNE, CUCTEMATHU3AIMS 3HAHUN: 1
HCDYHK]_II/II/I"
134 | AroroBast KOHTpOJILHAst paGoTa Ne9
135 | AroroBast kKouTposiLHast paGora Nel0
136 | IloBTOpenue, 0600IIEHNE, CUCTEMATH3ALIMS 3HAHUIM




INOYPOYHOE IIVTIAHUPOBAHME, 11 KJIACC

n/n

Tema ypoka

Koan4yecTBO 4acos

KonTtpoabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IprMmeHeHune nporu3BOIHON K
WCCJICIOBAaHUIO (PYHKIIHMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

http :// www . edu . ru

[IprMmeHeHne nporu3BOIHON K
HCCreI0BaHNI0 (DYHKIMI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
Hccie0BaHuI0 QYHKINI Ha
MOHOTOHHOCTB ¥ IKCTPEMYMBI

https://resh.edu.ru

IIpuMeHeHne Npou3BOIHON K
MCCJICIOBAaHUIO (PYHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

http :// www . edu . ru

IIpuMeHeHne nNpou3BOIHON K
WCCJICIOBAaHHIO (PYHKIIHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
HcCie0BaHI0 QYHKIINN Ha
MOHOTOHHOCTH U 3KCTpeMyMBI

https://resh.edu.ru

Haxoxnenne HanOOJIbIIETO U

HAaUMEHBIIIETO 3HAUEHUs HEMPEPHIBHOMN

GyHKIIMH Ha OTpE3Ke




Haxoxnenue HanOoOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

http :// www . edu . ru

Haxoxnenue HanOoOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKINU Ha OTpe3Ke

10

Haxoxnenne HanOOJIbIIETO U
HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKINU Ha OTpe3Ke

11

Haxoxnenne HanOOJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

https://ege.sdamgia.ru

12

Haxoxnenne HanOOJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

http :// www . edu . ru

13

[Ipumenenre npou3BOIHON IS
HaXO0XJIEHUS HAaWIy4dlIEro peluieHus B
MPUKJIAJHBIX 3a7a49ax

14

[Ipumenenre npou3BOIHON IS
HaXO0XJIEHUS HAaUIy4dlIEro peluieHus B
MPUKJIAJHBIX 3a7a4ax

https://resh.edu.ru

15

[IpumeHeHnue nporu3BOIHOM IS
oTpezieNieHusl CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHoTr0 GOPMYIIOi UITH
rpadpukom

http :// www . edu . ru

16

[IpuMmeHeHue nporu3BOIHOM IS
OTIpEIeTICHUSI CKOPOCTH M YCKOPEHUS
npoiiecca, 3a1aHHOT0 (GOPMYIION UITH




rpadukom

http :// www . edu . ru

17 Kommozurus ¢hyHKimit

18 Komnosunus ¢pynkunit

19 Komnosunus ¢pynkunit

20 FGOMeTpI/I‘IeCIfI/Ie o0pa3bl ypaBHEHHI Ha http :// www . edu . ru
KOOPJAWHATHOH MJIOCKOCTH

21 FeOMeTqueCIfne 00pa3bl ypaBHEHUH Ha https://resh.edu.ru
KOOPJMHATHOM IIOCKOCTH

2 KonTtponsHas pabdora: "Mccnenoanue
(GYyHKLIUH C TOMOIIBIO TPOU3BOIHON"

3 [TepBooOpa3Has, OCHOBHOE CBOHCTBO http :// www . edu . ru
epBOOOPa3HBIX

24 [TepBOOOpa3HbIE NIEMEHTAPHBIX (QYHKITHIA.
[paBuiia HaXOXKICHUS IEPBOOOPA3HBIX

25 [TepBooOpa3HbIe 371eMEHTapHBIX (QYHKIUH. https://resh.edu.ru
[paBuiia HaXOXKICHUS IEPBOOOPA3HBIX

26 Nurterpan. ['eomeTprudeckuii CMbICHT
UHTETpaia

7 Boruncnenue onpenenéHHOro HHTErpaia http :// www . edu . ru
no ¢popmyne Hetorona-Jleitbauna

)% Boruncnenue onpenenéHHOro nHTErpaia https://ege.sdamgia.ru
no ¢popmyne Hetorona-Jleitbauna

29 [TpuMeHeHne MHTETpaIa ISl HAXOXKIACHUS
TJIOMIAJIEH TUIOCKUX (pUTyp

30 [IpumeHeHne nHTerpana Juis HaXOXKIACHUS




00BEMOB reOMETPUYECKHX Tell

[Tpumepsl pemennii nuddepeHImaTbHbIX

31 .
ypaBHEHUI

1 [Tpumeps! perreHnii AudGepeHInaTbHBIX http :// www . edu . ru
ypaBHEHHHA
MareMaTHuecKoe MOJICIIUPOBAHNE

33 peaIbHBIX MPOILIECCOB C MOMOIIbIO
nudepeHIATbHBIX YpaBHEHUH

34 KonTtponsnas padora: "[leppooOpasznas u http :// www . edu . ru
uHTerpan”

15 Tpuronomerpuueckue GyHKIINH, UX https://resh.edu.ru
CBONCTBa U Tpaduku

36 Tpuronomerpudeckue GyHKINU, UX http :// www . edu . ru
CBOWCTBA U IrpaduKu

3 Tpuronomerpudeckue QyHKIIUU, HX

! CBOWCTBA U IrpaduKu

18 Tpuronomerpudeckne QyHKINAU, HX
CBOICTBa U Tpaduku

39 Tpuronomerpudeckue GyHKINU, UX https://resh.edu.ru
CBOWCTBA U TrpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpPaBHEHUH € IOMOULIBIO
TPUTOHOMETPHUYECKOH OKPY)KHOCTH
OTOOp KOpHEH TPUTOHOMETPHUICCKHIX https://ege.sdamgia.ru

41 ypaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYECKOWU OKPYKHOCTH

4 OT60p KOpHEH TPUTOHOMETPUUECKHUX

ypaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH € IOMOLIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
44 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB
45 Perienne TpUroHOMETPHUUECKUX
HEPABEHCTB
46 Pemenue TpuroHoMeTpuuecKux http :// www . edu . ru
HEPaBEHCTB
47 Pemenne TpuroHomMeTpruuecKux
HEPABEHCTB
KonTtponsnas padora: "['paduku https://resh.edu.ru
48 TPUTOHOMETPUUYECKUX (YHKLIUH.
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI PELICHUS https://ege.sdamgia.ru
NOKa3aTeJIbHBIX HEPABEHCTB
50 OCHOBHBIE METOIBI PEIICHUS http :// www . edu . ru
MOKa3aTeIbHBIX HEPABEHCTB
51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB
5 OCHOBHBIE METO/IbI PEILICHUS
NOKa3aTeJIbHBIX HEPABEHCTB
53 OcHOBHBIE METOIbI PELICHUS
Jgorapu(pMUUECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEILICHUS

Jorapu(pMUUECKUX HEPABEHCTB




OcHOBHBIC MCTObI pCIICHUA

http :// www . edu . ru

> JOTapU(PMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUSI
aorapu()MUUECKIX HEPABEHCTB

57 OCHOBHBIE METOIBI PEIICHUS https://resh.edu.ru
UppaIMOHATLHBIX HEPABEHCTB

58 OCHOBHBIE METO/IBI PEIICHUSI
UppaIMOHATLHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELICHUS https://ege.sdamgia.ru
UPPAOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METOJIBI PEIICHUS http :// www . edu . ru
UppaIMOHATLHBIX HEPABEHCTB

61 I'paduueckue MeTOIBI peICHUS
UPPaLUOHATBHBIX YPaBHEHHI

6 I'paduueckue MeTOIBI peLICHUS
UPPALUOHATBHBIX YPaBHEHHI

63 ['padmyeckre METOIBI PEIICHUS https://resh.edu.ru
NOKa3aTeIbHBIX YPaBHCHUN

64 I'paduueckue METOIBI peLICHUS http :// www . edu . ru
II0Ka3aTeIbHBIX HEPABEHCTB

65 ['paduueckue METOIBI pelICHUS
norapupMHUYECKUX ypaBHEHUI

66 ['paduueckue METOIbI peIICHUS
JOTapUPMHUECKUX HEPABEHCTB

67 I'paduueckue MeTOIBI peLICHUS
aorapu()MUUECKHX HEPABEHCTB

68 ['padmyeckre METOIBI PEIICHHUS http :// www . edu . ru

NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX




ypaBHEHUU

69

['padmyeckue METOABI peLICHUS
NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUU

https://ege.sdamgia.ru

70

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U JOrapu(pMUIEcKux
HEPABEHCTB

71

['padmyeckue METOABI peLICHHS
MOKa3aTeNbHBIX U JOrapu(pMUIecKux
HEPABEHCTB

72

KonTtponsHas padora: "UpparuoHanbHeie,
NoKa3aTeJbHbIC U JJorapudmMudeckue
HepaBeHCTBA"

73

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUYECKast (POPMBI 3aMTUCU
KOMILJIEKCHOT'O YKCia

http :// www . edu . ru

74

KomrmiekcHbie uncna. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOpPMBI 3aITUCH
KOMILJIEKCHOT'O YnCia

75

Apudmerndeckue onepanuu ¢
KOMIUIEKCHBIMHU YUCIIaMHU

76

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YHCIIAMHU

https://resh.edu.ru

77

N300paxeHre KOMITJIEKCHBIX YHCE Ha
KOOPAMHATHOW INIOCKOCTH

78

N300pakeHre KOMIUICKCHBIX YnCces Ha
KOOPAMHATHOW IJIOCKOCTH




®opmyna Myaspa. Kopuu n-oit ctenenu

http :// www . edu . ru

7 U3 KOMILIEKCHOTO YHCIIa
20 ®opmyna Myaspa. Kopau n-oii crenenu https://ege.sdamgia.ru
U3 KOMIUJIEKCHOTO YHCIIa
[TpruMeHEeHNEe KOMIUTEKCHBIX YUCEIT JUTS https://resh.edu.ru
81 peteHust GU3NIECKUX U TEOMETPUICCKUX
3ama4
2 KonTtponbnas pabdora: "KomriekcHbie
yucna"
83 Harypasbnbie u 1ienbie yucia
84 Harypanbnbie u nensie yncia https://resh.edu.ru
85 [MpuMeHeHne TPU3HAKOB JIETMMOCTH
TEJTBIX YUCEIT
26 [IpumeHeHne Npu3HaKoB AEITUMOCTH http :// www . edu . ru
EJBIX YUCell
%7 [MpuMeHeHre TPU3HAKOB JIETUMOCTH
uensix yrcesn: HOJl u HOK
28 [TpuMeHeHHe TPU3HAKOB ICTUMOCTH https://ege.sdamgia.ru
nensix uncen: HO n HOK
%0 [IpumeHeHre MPU3HAKOB ACTUMOCTH
EJBIX YUCEI: OCTATKH [0 MOIYITIO
90 [MpuMeHeHne TPU3HAKOB JIETMMOCTH
EJBIX YUCEI: OCTATKH [0 MOIYITIO
[TpuMeHeHHe TPU3HAKOB ICTUMOCTH http :// www . edu . ru
91 LEJbIX YHucel: aroput™ EBkiuaa aist

PEIICHMA 3a4a4 B LCJIbIX YHUCIaX




92

KonTponpHas padora: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA

http :// www . edu . ru

95

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEW pariioHaIbHBIX
ypaBHEHUU

96

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEW HppalliOHAbHBIX
ypaBHEHUU

https://resh.edu.ru

97

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

98

OCHOBHBIE METO/IBI PELICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

99

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(MUUECKUX
ypaBHEHUU

100

OcCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(MUUECKUX
ypaBHEHUU

http :// www . edu . ru

101

HpI/IMeHeHI/Ie CUCTCM K pCUHICHUTIO
MAaTEMAaTHYCCKUX 3aJ4a4 U 3aJa4 U3

https://ege.sdamgia.ru




pa3MyHbIX 00JacTeil HayKH U peanbHOM
JKU3HU, UHTEPIIPETALNS OJy4YEHHBIX
pe3yJIbTaToOB

102

[IpumeHeHne cCuCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 1 3a1a4 U3
pa3TUYHBIX 00JIACTEH HAyKU U peallbHON
JKWU3HHU, HHTEPIIPETALUs TOJTYYEHHBIX
pe3yabTaToOB

103

[IpumeHeHre HEPaBEHCTB K PELLICHHIO
MaTeMaTUYECKUX 3a/1a4 U 3a1a4 U3
Pa3TUYHBIX 00JIACTeH HAyKU U peallbHON
JKU3HHU, HHTEPIIPETALUs TOJTYYEHHBIX
pe3yabTaToOB

104

KonTtponpHas padora: "Cucremsl
paIMOHANILHBIX, HPPAIIMOHATBHBIX
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUI"

http :// www . edu . ru

105

PaunonanbHbIE ypaBHEHUS C
napameTpamu

106

PanmonanbHble HEpaBEHCTBA C
napameTpamMu

https://resh.edu.ru

107

PanoHanbHbIE CUCTEMBI € ITapaMETPaMHu

108

HppanroHaibHbIe YpaBHEHUS,
HEpaBEHCTBA C ITapaMeTpaMu

http :// www . edu . ru

109

HppanuonaibHble CUCTEMBI C
napameTpamu

110

IToka3arenbHble ypaBHEHHUsI, HEPABEHCTBA
C ImapameTpaMu




111

[loka3zarenbHble CUCTEMBI C TApAMETPAMU

112

Jlorapugmuueckue ypaBHEHHUS,
HEpaBEHCTBA C ITapaMeTpaMu

113

Jlorapudmuueckre CUCTEMBI C
napaMeTpamu

https://resh.edu.ru

114

TpUroHomeTpru4ecKue ypaBHEHUS C
napameTpamu

115

TpuroHomeTpruveckre HepaBEHCTBA C
napameTpamu

https://ege.sdamgia.ru

116

TpUroHOMETpUYECKUE CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHbIX
CUTYyalUi C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMAaTHYECKUX MOJENIEH PEAIbHBIX
CUTYyalU# C IOMOULIBIO CUCTEM YPaBHEHUMN
C IapaMeTpaMu

http :// www . edu . ru

119

[TocTpoeHnue u uccienoBaHue
MaTEMAaTHYECKUX MOJENIEH PEAIbHBIX
CUTYyalUH C IIOMOLIBIO CUCTEM YPaBHEHUN
C IapaMeTpaMu

120

KoHnTtposnbnas pabdota: "3amgauu ¢
napamerpamu"

https://resh.edu.ru

121

[ToBTOpenue, 060061IeHNE,
cucTemMarusanus 3HaHui: "YpaBHeHus"




122

[ToBTOpeHnue, 06001ICHNE,
cucrtemaTusanus 3HaHnui: "YpaBHenus"

http :// www . edu . ru

123

[ToBTOpeHnue, 060061ICHNE,
CUCTEMAaTH3alMsl 3HaHU: "Y paBHEHUS.
Cucremsl ypaBHeHHI"

https://ege.sdamgia.ru

124

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "HepaBeHcTBa

https://resh.edu.ru

125

[ToBTOpEeHme, 0600IICHNE,
cucremaTtusanus 3Hanuil: "HepaBeHcTBa

126

[ToBTOpeHnue, 06001ICHNE,

cucremarusanus 3HaHuii: "HepaBeHncrsa'

127

[ToBTOpEeHmEe, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "[IpousBoanas
U €€ npumMeHeHue"

128

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "[IpousBoanas
U €€ npuMeHeHue"

http :// www . edu . ru

129

[ToBTOpenue, 060061ICHNE,
cucremarusanus 3HaHuil: "IlponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpenue, 060061ICHNE,
cucremarusanus 3HaHuil: "HTerpan u
€ro npuMeHeHue"

https://ege.sdamgia.ru

131

[ToBTOpEeHme, 0600IIECHNE,

cucreMaru3anus 3HaHui: "OyHkuun'

132

[ToBTOpEeHme, 0600IICHNE,
cucrtemaTusanus 3Hanui: "OyHkuuun'

133

[ToBTOpenue, 060061IeHNE,




cucreMaru3anus 3HaHui: "OyHKuun'

134 HroroBast koHTpOIbHAs paboTa 1 1
135 Wrorosast kKoHTpoJbHASA paboTa 1 1
136 [ToBTOpeHwme, o6o6meH1:1e, 1
cUcTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME




YEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOT'O
MPOLIECCA

1.Mopakosuu A.I'. u ap. Anre6pa 1 Hayaia MaTeMaTudeckoro ananuza. 10 -11
kjacchl. B 2 4. YueOHuK U 3a1a4HuK JIJIs ydanmxcs o01ieo0pa3zoBaTeabHbIX
yapexieHui (mpomibHbIN ypoBeHb) - M.: MHemo3uHa, 2022 r

2. C.M Huxkonsckuii, M.K. [Totanos, H.H. Pemernukos, A.B. IlleBkun "Anredpa

Y Hayaja MateMmarudeckoro ananusa, 10 kimacc” -M.: [Ipocsemenue, 2022 r.
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