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MMOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajla MaTeMaTU4YECKOTO aHAU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMBIX B MPOrpaMMe CpPEIHEro oOLIero oOpa3oBaHUA,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y ais
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE M a0CTPaKTHOE MBIIUICHHE 00yJarolmuXxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOEHHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYIUX
JUCIMIUIMH. B paMkax paHHOro ydeOHOro Kypca oOydaromiMecs OBJAJIEBAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyJIHpyeT CBOU
JOCTUKEHHS B MaTeMaTudeckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHalu3a 3aKia/(bIBacT
OCHOBY JUIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJIEHIIMN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON JKU3HHU,
MO3BOJIAIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIOJIb30BaTh UX JJIs JajbHEHIIero oOpa3oBaHUsA U B
IIOBCEIHEBHOM XM3HU. B TO ke BpeMs oBiajeHuEe aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMH KOHCTPYKLMSMHU aireOppl M MaTeMaTU4YEeCKOrOo aHalIu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBAThH
YTBEPKACHUS C MOMOIIBIO MHAYKIIMM U pacCykKIaTh JEAYKTUBHO, HUCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3aluio, a0CcTparupoBaHWE M aHAJIOTHIO, (opMuUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xozme usyuenus yueOHOro kypca «Anredpa M Hayalaa MaTeMaTHUYECKOTO
aHalM3a» 00ydYaroluecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENeH pealbHBIX CUTYallHi,
UHTEPIIPETALIMA  TOIYYEHHBIX  PELICHUM, 3HAKOMATCA €  [PUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMHU.

VY4eOHbIii Kypc o00nanaeT 3HAYUTENbHBIM BOCIUTATENIBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Yy4eOHbIi MaTepual, CIOCOOCTBYIOIINN
(OpMUPOBAHNIO HAYYHOIO MHMPOBO33PEHMS, TaK U 4epe3 CHELUPUKY Y4eOHOH
NESATEIIbHOCTH, TpeOYIoLEeH MpPOJOJDKUTENIBHON  KOHLUEHTPAllUd BHUMAaHMS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIy4YE€HHBIHN pe3ysIbTar.

B ocHoBe meToanku 00y4ueHus anredpe 1 HayajlaM MaTeMaTHYeCKOro aHaInu3a
JIEKUT AESITEIbHOCTHBIN PUHIUI 00YUEHHUS.

B ctpykType yuebHOro Kypca «Anredpa n Hayajla MaTeMaTHYE€CKOIO AaHATTN3a»
BBIIEJICHBl  CIEAYIOLIUE COJAEp)KATEIbHO-METOoMYecKkue JuHuM: «Yucna u
BbIunciaeHus», «DyHKIMU U rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COJIEP/KAaTEIbHO-METOUUECKHE JIMHUM H3Y4arOTCsl Ha NPOTSIKEHUM [JBYX JIET



0o0y4eHust Ha YPOBHE CPETHETO 00IIEeTr0 00pa30BaHuUs, ECTECTBEHHO IOMOIHSIS IPYT
Jpyra ¥ IOCTENEHHO HAChIIIAsiCh HOBBIMH TeMaMU U pasaenaMu. J[aHHbII yueOHbIi
KypC SBIISIETCS WHTETPaTHBHBIM, TMOCKOJBKY OOBENUHSAET B cebe coaepKaHHe
HECKOJIBKMX MaTeéMaTHYeCKMX AUCLMIUIMH, TAKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHUYECKUN aHaIu3, TEOPUSI MHOKECTB, MaTeMaTHUeCcKas JIoruka u ipyrue. [1o
Mepe TOro Kak 00ydaroluecs OBIIAJEBAIOT BCE OoJiee MIMPOKUM MaTeMAaTUYECKUM
anmapaToM, y HUX IOCJEI0BaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MATEMaTUYECKYI0 MOJENIb PEANbHON CHUTyallud, IPUMEHSITh 3HAHUA,
IOJIyYEHHBIE TPU HM3YYEHUM Y4eOHOTO Kypca, Il PELICHUs CaMOCTOSTEIbHO
chopMyIMpOBaHHON MaTeMaTHYECKOM 3ajayu, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MEeTOAUMYECKas JIMHUA «YUucna M BBIYMCICHMS 3aBEpPIIACT
(opMHUpPOBaHNE HABBIKOB UCIOJIb30BAaHUS JAEHCTBUTEIbHBIX YHUCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 0011ero oopa3oBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHusi 0coboe BHUMaHue yneisercss  (OPMUPOBAHHIO  HABBIKOB
palroHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAHUE PA3TUYHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh MNPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIYKCIICHUSI, OLICHUBATh YUCJIOBBIE BBIPAXKEHHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarOUIMMCsI MHOKECTBA HATYpPaJbHBIX, LEINbIX,
paUMOHAIBHBIX W JCUCTBUTENBHBIX  YHCENT  JIONOJHAKOTCS  MHOKECTBOM
KOMIIEKCHBIX YHCel. B Ka)aoM M3 3TUX MHOXKECTB pPAacCMaTpUBAOTCSA
CBOMCTBEHHbIE €My crnenuduueckre 3ajJadyd W ONepaluu: JeJeHHE Hallelo,
ONEpUPOBAHME OCTATKAMU HAa MHOXKECTBE LEJIbIX YHCEN, 0COoOble CBOMCTBA
palMOHANBHBIX U UPPAMOHAJIBHBIX YHCEN, apu(METUYECKHUE OIEepalnu, a TaKxKe
U3BJICUEHNE KOPHS HATypaJbHOM CTENIEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronapss mocienoBaTeIpHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOXKHOCTSIMM WX NMPUMEHEHHUS ISl PEIICHHs Pa3IMyHbIX 3a7a4
dbopMupyeTCsl PEeACTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKHM M €€ poju B
IOCTPOCHUU MOJIENIE peanbHOro MHUpa, UIMPOKO HCIOJIb3YIOTCS O0OOIIeHHE U
KOHKpETH3aLHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEANM3YETCA HA MPOTSHKEHUH BCETO
oOydeHHss Ha YpPOBHE CpEAHEro ooOmero oOpa3oBaHMs, IMOCKOJIBKY B KaKIOM
pasnene IIporpaMMbl NpeayCMOTPEHO PELIEHUE COOTBETCTBYIOLIMX 3a1ad. B
pe3ynpTaTe OOyYalolUecs OBJAJEBAIOT PAa3IMYHBIMH METOJAAMH  PEHICHUS
palMoHaNbHBIX, HpPPAlMOHAIbHBIX, IOKA3aTENbHBIX, JIOTAPUPMUUECKUX H
TPUTOHOMETPUYECKUX YypaBHEHHI, HEpPaBEHCTB M CHUCTEM, a TakKXKe 3ajady,
comepxammx napamerpbl. [lomydeHHblE yMEHHS IIUPOKO HCHOJIB3YIOTCS TpHU
UCCIEeNOBAHUM (DYHKIMI ¢ TOMOIIBIO MPOU3BOAHOM, P PEIICHUH MPUKIIATHBIX
3a/la4 U 3a]a4 Ha HaXOKJIeHHWE HauOOJBIINX U HAaMMEHbIINX 3HAY€HUN (YHKIUH.



JlanHasi copepxaTenbHas JIMHUS BKIIOYAeT B ce0s Takke GOpMUPOBaAHHE YMEHUN
BBITIOJIHATh ~ pacd€Tel 10  ¢opMynaMm, MpeoOpa3oBaHUS  PAIMOHAIBHBIX,
UppaIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe BbIPAKEHUN,
cojiepkaliux CTeneHu u Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
MaTepHaia IpOUCXOIUT alibHENIIEe Pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKUM JEAYKTHUBHBIX PaCCyKICHUM,
paboThl C CHMBOJBHBIMH (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJIE PABEHCTB U HEpaBEHCTB. Aredpa npeiaraeT 3¢ QeKTUBHBIC
WHCTPYMEHTBl [JJIl PpELIECHUs MNPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HaIJISIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxarenbHO-MeTOAMYeCKass JUHUS «DyHKIMM U TpaQuKu» TECHO
MEeperuieTaeTCs C APYTMMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMbICJIE 33J]a€T MOCJEI0BAaTEIbHOCTh U3YUeHUsl MaTepuaia. 3yuenue cTeneHHou,
MOKa3aTebHOMU, JJOrapu(PMUUIECKON ¥ TPUTOHOMETPUUYECKUX (PYHKIIMM, ©X CBONCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IS pEelIeHHUs 3a7ad U3 JPYrux y4eOHBIX
IIPEAMETOB U PEANBHOW KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIU30M,
TaK W C PEIICHHEeM YpaBHEHHM W HepaBeHCTB. [Ipu »ToM OoJbllIoe BHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMHU, MCCIEOBAaTh MOJy4YeHHbIe (YHKIIMH, CTPOUTH UX
rpaduku. MaTepual 3Toi coepKaTeabHON TMHUN HAIEJICH Ha pa3BUTHE YMEHHH U
HaBBIKOB, ITO3BOJISIFOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXKAY BEIUUYMHAMHU B PA3IMYHON
dbopme: aHaTUTHYECKOU, Tpadudeckoil u ciioBecHOU. Ero n3ydenue cnoco0CTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKpETU3aIMH, UCTIOJIb30BAHUIO aHATIOTUH.

CopnepxarenpHast quHua «Haudana MareMaTHyeckoro aHalau3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTEMaTUYECKUX, TaK U MPUKIAJHBIX 3ajad,
JOCTYIIHBIX 00YyYarolmuMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpEeAeNiaTh MX HauOOJbIIME U HAaUMEHbIINE
3HAYCHMSI, BBIYUCIIATH IUIOMAAN (GUTYP UM OOBEMBI TeN, HAXOAUTh CKOPOCTU U
YCKOpEHHsI IpoleccoB. JlaHHas colepKareibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IOCTPOEHUSI MAaTeMaTHYECKUX MOJENIEeH pealbHbIX CUTYyallHi,
MO3BOJISIET HAXOIUTh HAMJTyYIlIee PEHICHUE B MPUKIIAIHBIX, B TOM YHCIIE COLIMATIBHO-
HPKOHOMHUYECKHUX, 3a/Jauyax. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHYECKOIO aHajIu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMAILHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh TMPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOydaronuecs y3HatoT O BbIIAIOIMIMXCS
pe3yJiibTatax, MOJYYEHHBIX B XOJE€ pPa3BUTHUS MaTEMaTUKH KaK HayKd, U 00 HX
aBTOpax.



CopepxarenbHO-MeTOIMYeCKass TUHUSA «MHOXXECTBA M JIOTHKA» BKIIIOYAET B
ce0sl DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHKU. TeopeThko-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KypC IMTKOJIBLHON MaTeMaTHKA
U TpejiaraloT HauOoJiee YHUBEPCATbHBIN S3bIK, OOBEIUHSIIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMATUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO 1aTh
BO3MOXKHOCTh OOy4YaroImeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTUKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KakK HayKd CJeAyeT NpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHMM U CIIEJIOBAaHHE OIpeaeIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILIICHUS
00yJaronumxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHS Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HaBBIKM KPUTHIESCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «Anrebpa W HadaJla MaTeMAaTHYECKOTO aHAIIM3a)
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOSHHUS MOJENEH peaTbHBIX
CUTyallMil, MCCIENOBaHUS AITHUX MOJENEeH C MOMOIIbIO amnmnapara anreOpsl U
MaTEMaTUYECKOro aHaliM3a, UHTEpIpEeTallui TOJYYeHHbIX pe3ylbTaToB. Takue
3a/IaHMsl BIUIETCHBI B KQXK/IBIN U3 Pa3/IeNIOB MPOTPAMMBbI, TOCKOJIBKY BECh MaTEepHa
y4eOHOTO Kypca IIMPOKO HCIIOJIB3YETCs I pelieHUs] MPUKIaAHBIX 3anad. [lpu
pElICHUU  pCAJBbHBIX  NPAKTUYCCKUX  3aJad  OOydYaromuecs  pa3BUBAIOT
HAOJIOAATENIbHOCTh, YMEHHME HAaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MPOOJIEMY.
JlesitenbHOCTh 1O (OPMUPOBAHWIO HABLIKOB PEIICHHUS TNPUKIAJHBIX 3a7ad
OpraHU3YeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadaa
MaTEeMaTHYECKOTO aHAITU3ay.

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HE/IEINIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [lpumenenue npoOeld W NPOLEHTOB ISt
peLIEeHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JlelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCTA.
Apudmernueckue  omepan ¢ JCUCTBUTENBHBIMH  YHcIaMu.  Momyib
JNEUCTBUTEILHOTO YHUCHa U ero cBoicTBa. [IpuOnmk€HHbIE BHIYMCIICHUS], PAaBHUIIA
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnosib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACUCTBUTEIBHBIX YMCEN JIJIS1 PEIICHUS MTPAKTUUECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €r0 CBOICTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTECIIEM.

Jlorapudm uymcma. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxmecTBa W TOXIECTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHHUE, KOPEHBb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pelIECHNE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHHUSI MEJIBIX U APOOHO-PAIIMOHAIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHOTrouIeHbI ¢ LeTbIMUA KO3PPUITUSHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HNppaunonanbHbie YPaBHEHHUS. OcHoBHBIE METOIbI peuieHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEpKALIUX JTOTapU(MBbI.

Jlorapupmuueckne YPaBHEHHS. OcHoBHBIE METO/IbI peLIeHUs
Jorapu(pMUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeobpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHUH. PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucreM JMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JMHEHWHBIX
ypaBHeHU. OnpenenuTens MaTPUILbI 2 X2, €ro FTEOMETPUYECKU CMBICT U CBOMCTBA,
BBIYMCJICHUE €70 3HAYECHUS, NPUMEHEHNUE OINPENCIUTENS Ul PELICHUs] CUCTEMBI
JVHEWHBIX ypaBHEHWI. PellleHWe NPUKIAIHBIX 33a/ad C TMOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEHUN. VcciienoBanue moCcTpOEHHOM MOJEIN € TIOMOIIBbI0 MATPHIL
Y OTIPENCIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN PEANbHOM CHUTyalMd C IOMOIIBIO
YpaBHEHUU W HEPABEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTEeMaTUYECKUX 3aja4 U 3a/1a4 U3 pa3IMuHbIX 00JacTel HAYKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKHU

Oynkuus, crnocoObl 3amanus (yHKIUU. B3anmHO o00paTHbIe (QYHKIIHH.
Komnosumus Qynkumii. 'papuk  ¢GyHKImu. OaemMeHTapHbIe NTpeoOpa3oBaHus
rpaduKoB GyHKIIUH.

OO6usacTb ompeneneHuss ¥ MHOKECTBO 3HaueHud (ynkumu. Hymu QyHkium.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe (yHKIUH. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl M MUHUMYMBbI
dbynaknuu. Hanbospiiee u HauMeHbIee 3HaueHusT QYHKIINM Ha IPOMEXYTKE.

JluneiiHnasi, KBaJpaTuyHas W APOOHO-NMHEWHas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHKUE U MTOCTPOEHUE UX TPaUKOB.

CrenenHas pyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS N-0i cTeNneHN Kak GyHKIIMH 0OpaTHOW CTENeHN
C HATypAJIbHBIM MOKA3aTEJIEM.

[TokazatenbHass u Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 1715 pelieHUs] ypaBHEHUH.

TpuroHomerpuueckass OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B pEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajan3a

[TocienoBaTeIbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTUYECKOW HHAYKINY. MOHOTOHHBIE M OTPAaHUYEHHBIE IT0CIEI0BATEIBHOCTH.
HcTopusi BO3ZHMKHOBEHUS MAaTEMaTUYECKOIO0 aHallM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reOMEeTpHUEcKas Mporpeccuu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI10KHBIX
npoueHTOB. Mcrnosib30BaHWE TPOTrPEecCHH U PEIICHUS pealibHbIX —3aaad
IIPUKJIATHOTO XapaKTepa.



HemnpepwiBHbie GyHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuil. CBoicTBa (QyHKIMH HENpPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIMU. Onpenenenne, reOMeTpUIECKui U
(buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (PyHKIHH.

[IpousBogubie  snmemeHTapHbix  ¢yHkiuil.  [IpousBogHass — CyMMBI,
IIPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHOX€ECTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. J[narpammsl
Oiinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —ammapara s
ONMCAHUS PEaJbHBIX NPOLECCOB M SBJICHWI, NMPU PEUIEHUH 3aJad U3 APYTHX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHMUS.

11 KITACC

Yucnaa v BIYMCICHUSA

Hartypanbhbie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybmuik oOumi nenutens (nanee — HOJl) u HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkimaa s pemeHus
3a7a4 B LIEJIBIX YMCIIAX.

Kommnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. Apu(MeTHYecKHe OIepaludd ¢ KOMIUIEKCHBIMU
yuciamu. M3o0pakeHMe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM MJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchna. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CucremMa u COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PenieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKAa3aTeNIbHbIX U  JIOrapUPMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUIO MaTEMAaTHYECKHUX
3a]a4 1 33/1a4 U3 pa3IMYHbIX 00JaCTel HAYKU U peaNbHOM KU3HU, HHTEPIPETALUs
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMM U TPaPUKH

I'paduk kommosunum GyHkIud. ['eomerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKIUHN, UX CBOWCTBA U TPadUKH.

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

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBHCHUMOCTEH, KOTOpPbIE BO3HMUKAIOT NMPHU PEUICHHH 3a/ad U3 IPYrHX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauvana MaTeMaTH4ecKOro aHajamn3a

[IpumeHeHne nMpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanboabIIero 1 HAMMEHbILIEr0 3HaU€HUH HelpephIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOIHOM I HAXOXKICHHUS HAWIy4dlIero peleHus B
NPUKIAIHBIX 3a/a4ax, ISl ONpPEAEIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a71aHHOTO (DOPMYJIOM WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKuui. [IpaBuna HaxoxaeHUS TEpPBOOOPA3HBIX.

HNaTerpain. ['eomeTpudeckuid CMbICI HHTETpalia. Berunucienue onpenei€HHOro
uHTerpaia no gopmysne Hetotona-JIeitonuna.

[IpumeHeHue uHTErpana A HAXOXKIEHUsS IUIOWAAel miIockux ¢Guryp u
00BEMOB reOMETPUIECKHX TEJL.

[Tpumepsr pemennii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAaHUE pEAIbHBIX IMPOLIECCOB C TOMOILIBI AuddepeHnaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(OpMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHUCKOT0 00IIECTBA, PEICTAaBICHHE O MATEMAaTHYECKIX
OCHOBaX (PYHKIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH, MpOLELYp
IpOKJIAHCKOTO  oOmiecTBa  (BBIOOpBI, ONPOCHI U JIPyroe), yMeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOILIECHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
WCIIOJIb30BAHUE OTUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JTOCTHKEHUN HAYKHU U JEATENBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOIO Oy IyIIIETro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEUICHUI, pacCy>KICHHI, BOCIPUUMYHBOCTD K
MaTEMaTUYECKUM ACTIEKTaM PA3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HaHUS B
MHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3[I0POBBIO (3I0pOBOE MUTaHUE, COAJAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OT/bIXa, peryispHas ¢u3ndeckas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IICHHOCTH TPYAOIIOOHs, HHTEpeC K
paznuuHbiM  chepam  Mpo(ecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE KU3HEHHBIC IUIAHBI,



TOTOBHOCTH ¥  CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHWIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, TTOHUMAHHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIBHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TPUMCHCHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHusl 3agad B o0JacTu
OKpYXaloUIel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTHUKH, TOHUMAaHUE MaTeMaTHYECKOM
HayKH Kak cepbl 4eIOBEYECKOM AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3ALINH, OBJIAJICHUE SI3bIKOM MAaTEMATHUKU U MAaTEMaTUYECKOU
KYJBTYpOU KaK CpeJICTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIISTh IPOECKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jjornyeckue AeiicTBHA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYLIECCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATUHW, OTHOIICHWA MEXJy TMOHATHSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /111 000OIIICHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAIIN3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHNE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOIIOJACHUSAX U YTBEPXKICHHUSAX, Mpeasiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKJIOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKACHUM
(TpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKCHUS U BHIBOIBI;

BbIOUpaTh crmoco0 pemieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaN0O0JIee TOIXOIAIINN C YIETOM CaMOCTOSITETHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBhIe ucciieqoBarebLCKHe 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUeCKOro 00beKTa, sIBJICHMUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI IO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, UCCIEAOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTH
MOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATh eUIUTH MHPOPMAIUY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMaTU3UPOBATh U MHTEPIIPETUPOBATHh HH(POPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS;

CTPYKTYpUpOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKy;

OLICHHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
c(OpMyYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMHU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHHa 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
mpoOJIeMBbI, pelaeMOl 3a7add, BBICKA3bIBaTh WJCH, HAIICJIICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTUX Y4YaCTHHUKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

MPEICTABIIATh PE3yJbTAThl PEIICHHS 3a/1ayd, SKCIIEPUMEHTA, MCCIICOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISTH IUIAH, AJITOPUTM PEIICHHS 33/1a4d, BEIOMPATH CIIOCOO PEIIeHUS C
y4€TOM MUMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pedekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN W MBICITUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobamMu CaMOIIPOBEPKH, CaMOKOHTPOJSl Ipoliecca M pe3yjbTaTa pelieHus
MaTeMaTUUYECKOHN 3a/1a4M;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OTICHMBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBICHSITH TPUIHHBI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAaHAHOW W WHANBUIYAJTLHON
paboThl mpu pemeHnH Y4eOHBIX 3a7ad4, TPUHUMATh IIeh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT padoThl, 00001IaTh
MHEHHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B TPyNMNOBBIX (opmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YaCTh PAOOTHI U KOOPJIMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YJIEHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TOPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJECHUCTBUA.

INTPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
IpEeAMETHBIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouyel mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOro aHaTU3a:

Yucsia v BBIYMCIICHUS:

CBOOOJTHO OTEpUPOBATh TOHATUSMHU: PAIMOHATHHOE YHCIO, OECKOHEeUHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENIBHBIX YUCEI, MOJIYJIb IEUCTBUTEILHOTO YUCIIA,

OPUMEHATh JPpOOM M TPOLIEHTHI ISl PEHICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIUMCIICHUS, IPABUJIA OKPYTIICHUS, PUKUIKY U
OIICHKY pe3yJbTaTa BEIYMCICHUN;



CBOOOJIHO OIEPUPOBATH TMOHSATHUEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCH JEHCTBUTEIBHBIX YUCEN ATl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MIOHATHEM: CTENEHb C PALIMOHAIBHBIM [TOKA3ATENIEM;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: JOrapudM 4dHCIA, IECATUUYHBIE H
HaTypaJIbHbIE JIOTaPU(PMBI;

CBOOOZHO ONEpPUPOBATh MOHSTUSIMM: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOIOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJICH C LEIbIMU K0P PUIIMEHTaAMU, KOPHU MHOTOUJICHA, IPUMEHSTH JICJICHHUE
MHOI'OYJIECHA Ha MHOI'OYIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peuieHus 3anay;

CBOOOZHO ONEpUpOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHATh ONPEACIIUTENN Ul PELICHHUs CUCTEMbl JIMHEHWHBIX YPaBHEHW,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOIUBID MAaTpUIl U ONPEIACIUTEIICH,
WHTEPIIPETUPOBATH ITOJyUYECHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHN;

BBITNOJIHATH NPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
paLMOHAIBHBIM [TOKA3aTEIIEM;

W CIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEpPUPOBATh NOHATHUAMU: HpPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
Jgorapu(pMUUECKr€e ypaBHEHUS, HAXOAUTh UX PELIECHUS C TIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



OPUMEHSITh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYJIIbI Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpPUMEHATh HEeoOXoauMble  (OPMYNbl Ui PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJa4yM, MCCIEIOBAThH
MIOCTPOCHHBIE MOJIEIIH C MCIIOJIb30BaHUEM allapaTa ajareopsl.

DyHKUMH U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMSA (yHKUMNA, Trpaduk QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKINIH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONpEIENEHUS] U MHOXKECTBO
3Ha4eHU! QYHKIMHU, HYJIU PYHKIIUU, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOAHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE W HEYETHbIE (YHKIUH,
nepuoanyeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMH, HaumOOJblllee M HaMMEHbIee 3HauyeHHue (YHKIUU Ha
IPOMEKYTKE;

CcBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] PYHKLUS C HATypaJbHBIM U
LEJNbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS h-0il CTeNeHM Kak (PYHKIHMM OOpaTHOM CTENEHU ¢
HaTypaJbHBIM IT0Ka3aTeleM;

ONepUpOBATh MOHATUSMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BHITIOJTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIB30BaTh MX TIpaduKu AN pelieHus
YPaBHECHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKas OKPY>KHOCTb,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA TMPOIECCOB U
3aBHCHUMOCTEH MpU peUICHUH 3a7a4 U3 IPYrHX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMYIaMU 3aBUCUMOCTH MEKAY BEIMUMHAMU;

Hayana MaTeMaTH4eCKOro aHAIu3a:

CBOOOJHO OMEpUpPOBaTh MOHATHIAMH: apUPMETHUECKas U TeOMETpHYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
HKCTIIOHEHIMATIBLHBIN POCT, (hOpMyJia CIOKHBIX IPOILIEHTOB, UMETh IIPEJCTABICHHUE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU MJISi PEUICHUs peajbHBIX 3a/1ad IMPHUKIATHOTO
Xapakrepa;



CBOOOHO OTIEPUPOBATH MOHATHIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUs
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCJIEJO0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: HETIPEPBIBHBIE QYHKIIUU, TOUKH pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Ipaduka QyHKINH;

CBOOOZHO OMEpUPOBaTH MOHATHEM: (DYHKLHSA, HENpPEphIBHAs Ha OTPE3KE,
NPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (DYHKIUMN ISl pEHICHUs 3a]1ay;

CBOOOJIHO OINEpUpOBaTh TMOHATHSMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULUU
NBYX (DyHKITUH, 3HATh TPOU3BOIHBIC DIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UUYECKUH CMBICI MPOU3BOJHON st
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOJTHO  ONEpUpOBaTh MOHATUSIMU:  MHOXECTBO, ONEpaldd  HaJ
MHO>KECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PEIIEHUH 33]1a4 U3 APYTUX yYeOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpEAENICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOr0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIbHbBIE
yYpaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOy4aroOIIMICSd TOJYYUT CIEAYIOIINE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOrO aHAJIA3ay:

Yucsia v BBIYMCJICHUS:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMU: HATYPAIBHOE U 1IEJI0€ YU CIIO, MHOXKECTBA
HATYpaJbHBIX U LIEJIbIX YUCEJI, UCIO0JIb30BaTh MPU3HAKU JETUMOCTH LIEJIbIX YHCEIl,
HO/I m HOK HaTypanpHbIX 4MCeN Uil PELICHHUs 3a7ad, IPUMEHSATh aJITOPUTM
EBknnpa;

CBOOOJHO OIEPUPOBATH IOHATHEM OCTaTKa II0 MOJYJIIO, 3alUChIBaTh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO UM MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIE YMCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TOHATUSMU: HPpAUOHATBHBIC, TMOKAa3aTeIbHBIE U
JorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYHIECTBISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTEPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
IPUMEHATh  HEoOXoaumbie  (HOPMYJBI  1IJIE  PEIICHWs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpPaBHECHUIN 1 HEPABCHCTB;

perarb palHOHAIIbHBIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapupMUYecKre U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEpPABEHCTBA,
coAepkKallrue MOAYJIA U TapaMeETPBbI;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHHs] YpaBHEHUH 1 HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBAaTh peajbHblEe CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIIOBHIO 3aJayH,
WCCJIEIOBATh TOCTPOCHHBIE MOJIENM C WCIOJB30BAaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH MTOTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKK KOMIO3UIMU (PYHKUUHA C TOMOIIBI 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIIMU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKUE 00pa3bl YyPaBHCHH M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKUH TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Havasa maTeMaTH4eCKOr0 aHAJIU3A:

UCITI0JIb30BATh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJUTh HAMOOJbIICE U HAMMEHBIIIEE 3HAYCHHS (DYHKITUN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIB30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COLMAIIbHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTH U YCKOPEHHMSI MPOIECcca, 3aJaHHOT0 (OpMyIIOi Uik Tpadukom;



CBOOOIHO OmEpUpOBaTh TMOHATUAMM: TepBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HaXOAWUTh NEepBOOOpa3HbIe 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (PUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIEHNEe O MaTeMaTHYeCKOM MOJAEITUPOBAHUM Ha TpUMeEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNpUKJIaJHbIE 33a4id, B TOM YHCJIE COLUAIBHO-IKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTeMaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
n/n NPOrpaMMsbI Bceero Kontpoabueie  IpaxTuieckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.
1 MHuorowiensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
ypaBHEHUI
) Oynkiun u rpapuku. CreneHHas QyHKIUS C 12 1
LIEJIBIM TIOKa3aTeNeM
3 Apudmerndeckuii KOpeHb N-0i CTETICHHU. 15 1
HppauunonaibHble ypaBHEHUS
4 [TokazarenpHas ¢pynkums. [lokazarensHbIe 10 1
YpaBHEHUS
5 Jlorapudmuueckas QyHKIUS. 13 |
Jlorapudmudeckne ypaBHEHHUS
6 TpuronomerpudecKkue BbIpAKEHUS U ” |
YpaBHEHHUS
7 [TocnenoBaTenbHOCTH U TPOTPECCHH 10 1
HenpepsiBable pynkuuu. [IponzBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3AIIH 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
n/n NMPOrpaMMsbI Bceero Kontponbnbie  IpaxTirieckue o0pa3oBaTte/ibHbIE
padoTbI padoThI pecypesI
| HccnenoBanme QyHKIMIA ¢ TOMOIIBIO ” 1
MIPOU3BOIHOM
2 [TepBooOpa3Hast 1 HHTETpa 12 1
3 I'paduxu TPUrOHOMETPUUECKUX ()YHKITHA. 14 |
TpuronomeTrpuyeckrue HepaBeHCTBA
4 UppaumonanbHble, TOKa3aTeIbHbIE U 24 !
norapuMUYeCKUe HEPaBEHCTBA
KommiekcHeie uncna 10 1
HarypanbHsle u niensie yucna 10 1
Cucrembl pallioHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JTOTapU(PMUUECKUX 12 1
YpaBHEHU
8 3agaym ¢ mapaMeTpaMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
1 MHOXeCTBO, OIepaluy Haj 1 01 menmens
MHO>ECTBAMU U UX CBOMCTBA CEHTAOPS
. 01 menens
2 Hwnarpammsl Diinepa-Benna 1
CEHTSIOps
[IprMeHeHne TeopeTuKo-
01 menens
3 MHO>KE€CTBEHHOI'O arnmnapara Jyisl peleHus 1
CEHTSIOps
3a1a4
Pammmonansubie yncna. OOBIKHOBEHHEIE U
01 menens
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
CEHTIOps
OCCKOHEUYHBIC TTEPUOANIECKUE APOOH
Pannonansubie yncina. OOBIKHOBEHHBIC U
02 nenemns
5 JeCATUYHbIE JPOOU, IPOLIEHTHI, 1
CEHTSIOps
OECKOHEUYHBIC TTEPUOANIECKUE APOOH
6 [Tpumenenue apoGeit 1 MPOIIEHTOB IS 1 02 nenens
peuieHus: MPUKIAIHBIX 33124 CEeHTSOPSI
7 [Ipumenenue qpoOei U IPOIIEHTOB TS 1 02 nenens
peueHus: MPUKIAIHbIX 33124 CEHTAOPS
2 JleicTBuTENbHBIE YKCIa. PaimoHanbHbIe U 1 02 uenens
MppALMOHATIbHBIE YHCIIa CEHTSOPsI
9 Apudmernueckue onepanum ¢ | 03 Hemenst

I[GI‘/JICTBI/ITG.HBHBIMI/I qucjiaMu

CEHTSOps




10 Moaynb AEHCTBUTEIBLHOIO YHCIIA U €T0 03 genens
CBOMCTBA CCHTSOPA
[TpuOkEHHBIE BBIYMCIICHUS, TIPaBUIIa

03 menens

11 OKpYTJICHUS, TPUKUIKA U OLIEHKA

. CEHTSOps
pe3ysabpTaTa BEIYACICHUN
OCHOBHBIE METO/IbI PEIICHHUSI LIEJIbIX U
N 03 menmemns
12 JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
CEHTSIOps
HEPaBEHCTB
OCHOBHBIE METO/IbI PEIICHHUSI LIEJIbIX U
. 04 nenens
13 JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
CEHTSIOps
HEPaBEHCTB
OCHOBHBIE METO/IbI PEILICHHUS LIENIBIX U
. 04 menens
14 JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
CEHTS0ps
HEPaBEHCTB
MHOrowieHsl OT OJHON NEPEMEHHOM.
04 menens

15 Jlenenrne MHOTOYJIEHA HA MHOTOYJICH C

CEHTSIOps
octaTtkoM. Teopema besy

16 MHOro4wIeHHI C 1IeJIBIMU 04 venens
koadurmentamu. Teopema Buera CEHTSOPSI

N . 01 menens

17 Pemenue cucrem JTMHEHHBIX YpaBHEHUM

OKTSIOps
N N 01 menmens
18 Pemenue cucrem JIMHENHBIX ypaBHEHUI
OKTSIOpA
Marpuna cucTeMsl JIMHEWHBIX YPAaBHEHU.

19 Onpenenurtenb MaTPUILBI 2X2, €r0 01 nenmens

r€OMETPUUYECKUIN CMBICIT U CBOMCTBA; OKTSOpsI

BBIYHMCIICHHUEC €I'0 3HAYCHUA




Onpenenurtenb MaTPULBI 2X2, €r0

. . 01 menens

20 T€OMETPUYECKHM CMBICI U CBOMCTBA;

OKTSIOpA
BBIYHCIICHUE €T0 3HAUCHUS

71 [IpumeHenue onpenenuTens sl pereHus 02 menens
CHCTEMBI JINHEHHBIX YPaBHEHUI OKTAOpS

2 Pemrenne npukiiagHbIX 3a1a4 ¢ IOMOLIBIO 02 nenens
CUCTEMBI JINHEWHBIX YPaBHEHUIN OKTA0ps
Pemenue npukinaaHbIxX 3a/1a4 ¢ IOMOLIBIO

. . 02 nenens
23 CUCTEMBI JINHEWHBIX YPABHCHUM.
. OKTSIOpA
[ToaroroBka K KOHTPOJILHOU padboTe
KonTtponbHast pabota: "PanronansHbie
02 menens
24 ypaBHEHUS U HepaBeHCTBA. CHCTEMBI

. o OKTA0ps
JUHENUHBIX YpaBHEHUHN
Pabota Hax ommbOkamu. OyHKIINS,

’5 crocoObI 3aanus GyHKIU. B3anmHo 03 Hexens
obpatubie ¢pyHkiuu. Kommosurus OKTSOPS
byHKIHHA

%6 I'paduk pyHnkumu. DnemMeHTapHbIe 03 Hemenst
npeoOpa3zoBanus rpaduKoB HyHKIIHMA OKTAOpS
OO6unacTh onpeaeneHuss 1 MHOXXECTBO

27 i I o 03 nenens
3HAYCHU I kiuu. Hynu KIIUH.

YHEH Y YHEH OKTSIOpA
[IpoMexyTKH 3HaK TOCTOSTHCTBA
Yérabie 1 HEYETHBIE (PYHKITUH.
03 nenens

28 [lepuonnyeckue pynkuuu. [Ipomexyrku 5

OKTAOps
MOHOTOHHOCTH (DYHKITHH
MakcuMyMbl U MUHUMYMBI (DYHKITHH.

04 menens

29 Haubonbiiee u HauMeHbllee 3HaUCHHE

OKTSIOpst

GYHKIMH Ha IPOMEKYTKE




30 Jlunelinas, kBagpaTudHas U JPOOHO- 04 menens
AuHeNHas QyHKIUH OKTSIOpsI
31 DJIEeMEHTapHOE UCCIIEIOBAHUE U 04 venens
MOCTpOeHUE TPAPUKOB ATUX (YHKITUNA OKTAOpS
1 DJIeMEHTapHOE HCCIIEJOBAHUE U 04 uenens
NOCTPOCHHE TPaPUKOB STHX HYHKIUN OKTSIOpsI
1 CreneHn ¢ LIETIBIM ITIOKa3aTeneM. bunom 01 menmens
Herotona HOSIOpA
34 CreneHn ¢ LIETIBIM ITOKa3aTeneM. bunom 01 menmens
HproTona HOSOps
CrenenHasi QyHKIUS C HATYPATBHBIM U
35 LEJILIM IToKa3aTeieM. E€ cBolicTBa u 01 menens
rpaduk. [TogroToBKa K KOHTPOJIBEHOM HOSIOpA
pabore
36 KonTtponbnas padora: "CrenenHas 01 nHenens
¢ynkuus. E€ coiicTBa u rpapux” HOSIOpst
PabGora Hag ommOkamMu. 0
o o HEACIIA
37 Apudmerndeckuii KOpeHb HATypaIbHOMN 056p
HOAOPA
CTEINEHU U €ro CBOMCTBA
18 Apudmerndeckuii KOpeHb HATypaIbHOMN 02 menens
CTETICHU M €r0 CBOMCTBA HOAOPs
39 [IpeoOpazoBaHust YUCIOBBIX BBIPAKCHUH, 02 nenens
COJIEpKaIUX CTEIEHU U KOPHHA HOSIOpA
40 [IpeoOpa3zoBaHMs YUCITOBBIX BRIPAKCHHH, 02 menmens
COJIepXKaIINX CTETIEHU U KOPHU HOSIOpst
41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKCHUH, 03 menens
COJIepXKaIINX CTETIEHH U KOPHU HOSIOpst




Uppanuonanbabie ypaBHeHUS. OCHOBHBIE

03 nenens
42 METO/BbI PEIICHUS UPPALUOHAIBHBIX
N HOSIOps
YpaBHEHUM
Hppanuonanbusie ypaBHeHUS. OCHOBHbIE
03 venens
43 METO/IbI PEIICHUS UPPALUOHATBHBIX
. HOSIOps
YpaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
03 Henens
44 METO/IbI PEIICHUS UPPALUOHATBHBIX
. HOSIOPst
YpaBHEHUH
45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU 04 nenens
WPPALMOHATIBHBIX YPaBHEHUN HOSOpst
46 PaBHOCHIIBHBIE IEPEXO/IBI B PEIIEHUU 04 nHenens
MPPALMOHATIBHBIX YPaBHEHUN HOSOpst
47 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUH 04 nHenens
VUPPALMOHAIIBHBIX YPABHEHUN HOSIOpst
48 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU 04 nenens
UPPALMOHATIBHBIX YPaBHEHUN HOSOpst
CgoiicTBa 1 TpaduK KOPHS N-0il CTETICHU
N 01 menens
49 KakK (PyHKIIMH OOpaTHOW CTENEHH C
JieKadps
HaTypaJbHBIM MIOKa3aTelieM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU
50 KaK (yHKIIMH OOpaTHOW CTENEHU C 01 uenens
HaTypaJbHBIM NOKa3areneM. [loaroroska nexabpst
K KOHTPOJILHOM paboTe
Kontponbnas padota: "CBoiicTBa
N 01 menens
51 rpaduK KOpHS N-Oi CTETICHH.
JieKaopst

HppanuoHanbHbie ypaBHEHUA"




Pabora Hag ommbOkamu. CteneHs ¢

.. 01 menens
52 paldOHATIBHBIM MOKAa3aTeNIeM U €€
N nexabps
CBOMCTBA
53 CreneHb C pallMOHAIBHBIM MTOKA3aTeNIeM 1 02 Henensa
e€ cBoiicTBa nexadpst
54 CreneHs ¢ pallMOHAIBHBIM MOKa3aTeleM U 02 menens
€€ CBOICTBA nexkadpst
55 [oxa3zatenpHas QpyHKIM, €€ CBOMCTBA U 02 nenens
rpapuk aexaopst
56 Hcnonb3oBanue rpadguka GyHKITUN 15 02 uexens
pelIeHNs] ypaBHEHUI nexadpst
57 Hcnonp3oBanue rpaduka GyHKIMM 115 03 Hemenst
peuieHusl ypaBHEHU I Jexadpst
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE
03 menmens
58 METO/Ibl PEIICHUS TOKA3aTEeIbHbIX
. nexabps
ypaBHEHU
ITokazarenbHble ypaBHEeHUS. OCHOBHBIE
03 venens
59 METO/IbI PEIICHUS TOKA3aTENbHBIX
. nexadpst
YpaBHEHUU
ITokazarenbHble ypaBHEeHUS. OCHOBHbBIE
60 METOIBI PENICHU TOKA3aTEIBLHBIX 03 Henens
ypaBHeHUH. [IoAroTOBKa K KOHTPOJIBHOU neKaops
pabore
61 KonTtponpHas pabdora: "I[lokazarenbHas 04 nenens
¢yuknus. [TokasarenbHble ypaBHeHUS" neKaops
6 Pabora nag ommbkamu. Jlorapudm urcna. 04 nenens
CgoiicTa norapudma nexadps




04 uenens

63 Jlorapugm uucna. CpoiictBa jgorapudpma
puo pud JieKaopst
N 04 venens
64 Jlorapudm uymncna. CoiicTBa jJorapudpma
JieKadps
02 menens
65 JlecsaTnuHbIe U HaTYpaJTIbHBIC JOTaPUPMBI
SITHBaps
02 nenens
66 JlecaTUYHBIE U HATYpaAJIbHBIE JTOTapH (MBI
STHBaps
&7 [IpeobpazoBanue BEIpAKEHHIA, 02 nenenst
coJIepXKaIiux Jorapudmpl SHBapPS
68 [IpeoOpazoBanue BBIpAKEHHIA, 02 nenmenst
CoJIep KaIINX JOTapr(pMbI SIHBaPS
69 [IpeoOpa3zoBanue BBIpaKEHUH, 03 Hexens
coJIepXKaIIux Jorapudmpl SHBApPS
70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA 03 Hemenst
u rpaduk SIHBaps
71 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA 03 Hemenst
u rpadux SIHBapS
7 Hcnonp3oBanue rpadguka GyHKIIUN 15 03 Hexens
pellIeHNs] ypaBHEHUI STHBapsI
Hcnonb3zoBanue rpadpuka KLU JUTS 04 nenens
73 T g
pelIeHNs] YpaBHEHUI STHBapsI
Jlorapugmuueckue ypaBHEHUS.
04 nenens
74 OcHOBHBIE METO/IBI PELLICHUS
. STHBaps
JOrapu(pMHUECKUX YpaBHEHUN
Jlorapudmuueckre ypaBHEHUS.
04 menens
75 OCHOBHBIE METObI PELICHUS
STHBaps

JOrapu(pMHUUECKUX YpaBHEHUN




Jlorapudmuueckre ypaBHEHUS.

04 menens
76 OcCHOBHBIE METO/IBI PELLIEHUS
. SIHBaps
norapupMHUUECKUX ypaBHEHUI
77 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUH 01 menens
JorapupMUUECKUX ypaBHEHUI (eppans
PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
N 01 menmens
78 J0rapupMHUUECKUX YPaBHECHHH. o
. eBpaLs
[TonroroBka Kk KOHTPOJILHOU paboTe
KonTtponbHas pabora:
" 01 nenens
79 Jlorapudmuueckast pyHKIUS. o
eBpast
Jlorapugmuueckue ypaBHeHUS"
Pabora nag ommbOkamu. CuHYC, KOCHHYC,
01 menens
80 TAHT€HC U KOTAHT'€HC YHUCIIOBOTO
(despans
aprymMeHra
21 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC 02 menens
YHACJIOBOTO apTYMEHTA (bespans
22 ApKcUHYC, apKKOCUHYC U apKTaHI€HC 02 nenens
YHCIIOBOI'O apryMeHTa GbeBpans
23 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC 02 menens
YHCIIOBOI'O apryMeHTa (beBpans
Tpuronomerpuueckas OKpy HOCTb,
02 menens
84 OonpeAeieHue TPUrOHOMETPUYECKHUX
N (heBpans
(GyHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,
03 menmens
85 OonpeAeieHue TPUrOHOMETPUYECKHUX
N dheBpans
(GyHKIMI YMCIOBOTO apryMeHTa
26 OCHOBHBIE TPUTOHOMETPUUYECKHE 03 nenmens
hopmyIbL (beBpans




R7 OCHOBHBIE TPUTOHOMETPUYECKUE 03 venens
hopmyIbL (beBpains

23 OCHOBHBIE TPUTOHOMETPUYECKUE 03 venens
dbopMyIBI GbeBpans

29 OCHOBHBIE TPUTOHOMETPUUYECKHE 04 venens
hopmyIbL (beBpans

90 [IpeoOpazoBanre TPUTOHOMETPUUECKUX 04 venens
BBIPAXKEHUM (despans

91 [IpeoOpazoBanre TPUTOHOMETPUUECKUX 04 venens
BBIPAXKEHUMN (benpans

0 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 04 nenenst
BBIPAXKEHUM (despans

93 [IpeoOpazoBanme TPUTOHOMETPHUUECKUX 01 menens
BBIPAXKEHUI Mapra

94 Pemenne TpuroHoMeTpUYECKUX 01 menens
ypaBHEHUU Mapra

95 Pemienne TpuroHOMETpUYECKUX 01 nenens
yYpaBHEHUU Mapra

96 Pemenne TpuroHoMeTpUYECKUX 01 menens
ypaBHEHUU MapTa

97 Pewienne TpuroHOMETpUYECKUX 02 nenens
ypaBHEHUU Mapra

08 Pemienne TpuroHOMETpUYECKUX 02 nenens
yYpaBHEHUU Mapra

99 Pemenne TpuroHoMeTpuYECKUX 02 menens
ypaBHEHUU Mapra




Pemenune TpuroHoMeTpruuecKux

. . 02 menens

100 ypaBHeHUH. [1oAr0TOBKA K KOHTPOJIBHOM

MapTa
pabote
KoHntposbnas padoTa:
" 03 menens

101 TpuroHomeTpuyecKue BbIpaKeHUs U apra

MapT:
TPUTOHOMETPUUYECKUE YpaBHEHUS"
PaGora Hag ommbOkamu.

102 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHUS 03 Henensa
rocyienoBareibHocTel. Meton Mapra
MaTeMaTU4eCKOW NHIYKLIUH
MoOHOTOHHBIE U OTpaHUYECHHbBIE

03 menemns

103 nocJyenoBaTeabHOCTH. MicTopus ananuza apra

MapT:

OECKOHEYHO MaJIbIX

03 venens
104 Apudmerrdeckast mporpeccus

mapra

01 menmens
105 I'eomeTrpuueckas nporpeccust

ampes

106 BeckoneuHo yObIBaro1asi reoMeTpudecKas 01 nenens
porpeccust arpens

107 CymMma 6eckoHeuHO yObIBaroIeit 01 nenenst
F€OMETPUUYECKON MPOTPECCUU anpens

108 JIMHEHBIN U YKCIOHEHIIMATIbHBIA POCT. 01 menens
Yucno e. DopMyna CIOKHBIX MPOLEHTOB ampens

109 JIMHENHBIN ¥ YKCIOHEHUMAIIbHBIA POCT. 02 nenens
Yucno e. DopMyna CIOKHBIX MPOLEHTOB ampens

110 Hcnonp3oBanue nporpeccuu uist 02 nenens
pelIeHus pealibHbIX 3a]a4 MPUKIIATHOTO anpens




xapakTtepa. [loaroroBka Kk KOHTPOJIbHOMN
pabote

11 Kontponbnas padoTa: 02 Hexens
"[locnenoBarenbHOCTH U TIporpeccun’ anpens
112 Pabora nag ommbkamu. HenpepsiBHbIE 02 nenens
(GYHKLINU U UX CBOICTBA anpe’st
113 Touka pa3pbeiBa. ACUMITOTHI TPahUKOB 03 nenmens
byHKIUI anpe’st
114 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha 03 nenmens
OTpE3Ke arpens
115 CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA 03 nenens
OTpE3Ke anpens
116 MeTto UHTEPBAJIOB ISl PEIICHUS 03 venens
HEPaBEHCTB arpens
117 MeTto UHTEPBAJIOB ISl PEIICHUS 04 venens
HEPaBEHCTB arpens
118 Meron UHTEPBAJIOB U1 PELLECHUS 04 nenens
HEpaBECHCTB arnpens
119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX 04 venens
byHKIMH 1715 pereHus 3a1a4 arnpes
120 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX 04 nenens
byHKIMH 1715 perenust 3a1a4 arnpens
01 menens
121 [TepBas 1 BTOpast Npou3BOAHBIC (QYHKIIHH s
122 Onpenenenre, reOMETPUYECKUAN CMBICIT 01 menmens
MIPOU3BOAHOMN Mast
123 Onpez[eneHHf:, ¢bu3nvecKuil CMbICI 01 mememnst
MIPOU3BOJHOM mast




124 YpaBHeHHE KacaTeIbHOU K TpaduKy 01 menmens
byHKIIUU Mast
125 YpaBHeHHE KacaTeIbHOU K TpaduKy 02 menens
byHKIUHA mast
N 02 menens
126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI .
Mas
N 02 nenens
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIMNA
Masd
128 [IpousBogHAasA CyMMBI, IPOU3BEICHUS, 02 menens
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH Mast
129 [IponsBoHass CyMMBI, IPOU3BENCHMS, 03 nenens
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKITUH Mast
[TpousBogHast CyMMBI, TPOU3BEACHUS, 03
o HEACIIA
130 YaCTHOTO M KOMITO3UIIMK (PYHKITUH .
Mas
[ToaroroBka K KOHTPOJILHOU padboTe
03 menmemns
131 KonTtponsnas padora: "[IpouzBoanas”
Masd
Pabora nag ommbkamu. [ToBropenue, 03
o HEOCIIA
132 0000111eHHEe, CUCTEMATH3AIIHs 3HAHMIA: \as
"VpaBueHus"
[ToBTOpenue, 060061ICHNE, 04
o HEOCIIA
133 cucreMarusanus 3HaHui: "Oyakuun".
Masd
[ToaroroBka K KOHTPOJILHOU padboTe
04 venens
134 Hrorosast KoHTpOJIbHASA paboTa
Masd
04 menens
135 HroroBast koHTpoOIBHAs paboTa
Masd
136 [ToBTOpenue, o6odIIeHNE, 04 nenenst
crucTemMaTu3alus 3HaHUI Mast




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Koutpoabsubie IIpakTuyeckue
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
IIpuMeHeHne Npou3BOIHON K
N 01 menmens
1 UCCIIeIOBaHMIO (PYHKIMHA Ha 1
CEHTS0ps
MOHOTOHHOCTb U SKCTPEMYMBI
IIpuMeHeHne Mpou3BOIHON K
N 01 menmens
2 UCCIIeIOBaHMIO (PYHKIMHA Ha 1
CEHTS0ps
MOHOTOHHOCTb U SKCTPEMYMBI
[IprumeHeHne nporu3BOIHON K
N 01 menens
3 HcCre0BaHuI0 (QYHKINI Ha 1
CEHTSI0ps
MOHOTOHHOCTb U SKCTPEMYMBI
[IprMmeHeHne nporu3BOIHON K
N 01 menens
4 HCCre0BaHuI0 (QYHKINI Ha 1
CEHTSOps
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne Npou3BOIHON K
N 02 menmens
5 HCCIe0BaHNI0 (DYHKIMI Ha 1
CEHTSOPSI
MOHOTOHHOCTB U DKCTPEMYMBI
IIpuMeHeHne Npou3BOIHON K
N 02 nenens
6 UCCIIeIOBaHMIO (PYHKIMHA Ha 1
CEHTS0ps
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxnenne HanOOJIBIIETO U
N 02 menmens
7 HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU 1
CeHTS0ps

(GyHKIMU Ha OTpe3Ke




Haxoxnenne HanOOJIbIIETO U

. 02 menens
8 HAaMMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
CEHTSI0ps
(GyHKINU Ha OTpe3Ke
Haxoxnenne HanOOJIBIIETO U
. 03 menens
9 HaWMEHBIIIETO 3HAYECHUS HETPEPHIBHOU
CEHTSIOps
GYHKIIMH Ha OTpE3Ke
Haxosxienre HanOoIbIIIero u
. 03 menens
10 HaWMEHBIIIETO 3HAYECHUSI HETPEPHIBHOM
CEHTSOPSI
GYHKIIMH Ha OTpE3Ke
Haxosxenre HanOOoIbIIIero u
. 03 menenst
11 HaWMEHBIIIETO 3HAYECHUS HETPEPBIBHOU
CEHTSOps
(GyHKIUU Ha OTpe3Ke
Haxosxenre HanOOoIbIIIero u
. 03 menenst
12 HaWMEHBIIIETO 3HAYECHUS HETPEPBIBHOU
CEHTSOps
(GyHKINU Ha OTpe3Ke
[IpumeHeHnue nporu3BOIHOM ISt
04 venens
13 HaXO0XJIEHUS HAaWIY4YlIEro pelieHus B
CEHTSIOps
MPUKJIATHBIX 3a/1a4ax
[IpumeHeHnue mporu3BOIHOMN ISt
04 venens
14 HaXO0XJIEHUS HAaWIY4YlIEro pelieHus B
CEHTSOps
MPUKJIAJAHBIX 3a7a4ax
[Ipumenenre npou3BOIHOM IS
15 OIIPENEIIEHUS CKOPOCTH U YCKOPEHHUS 04 venmens
nporiecca, 3a1aHHOT0 (GOPMYIION UITH CEHTSIOPSI
rpagukoM
16 IIpuMeHeHne NpOU3BOHOM 1S 04 nenens
OnpeJieNICHUsI CKOPOCTH U YCKOPEHUS CEHTSOPSI




nporiecca, 3alaHHOT0 (OPMYIIOH HITH

rpadukom
N 01 menmens
17 Komnosunus ¢pynkunit
OKTSIOpA
01 menens
18 Komnosurmus 19102078
w1 QyHKIL OKTSIOps
N 01 menmens
19 Komnosunus ¢pynkunit
OKTSIOpA
20 I'eomerprueckue 0O6pa3bl ypaBHEHH Ha 01 nenens
KOOPAMHATHOU IJIOCKOCTH OKTSIOpst
I'eomerpuueckue 0O6pa3bl ypaBHEHHH Ha
N 02 nenemns
21 KOOPAMHATHOM I10cKOCTH. Iloaroroska k
. OKTSIOpA
KOHTPOJILHOM padoTe
” Kontponbnas pabdora: "UccnenoBanue 02 menens
(GYHKIHUH ¢ TOMOIIBIO TPOU3BOTHON" OKTSIOpst
” Pa6ota nan ommokamu. [lepBooOpaznasi, 02 Hexens
OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX OKTSIOpsI
[TepBoOOpa3HbIe NTEMEHTaPHBIX
. 02 nenens
24 dbyukuii. [TpaBuna HaXOXKACHUS
OKTSIOpA
epBOOOPA3HBIX
[TepBoOOpa3HbIe NTEMEHTaPHBIX
. 03 nenmens
25 dbyukuii. [TpaBuna HaXOXKACHUS
OKTSIOpA
epBOOOPA3HBIX
2% Nurterpan. ['eomeTprudeckuii CMbICHT 03 menmens
WHTErpana OKTSIOpS
7 Brruncnenue onpenenéHHoro HHTerpaina 03 nenens
o ¢popmyne Hrrorona-JleitOnuia OKTSOPS




78 Brruncienue onpeaenéHHOro HHTErpaia 03 Henensa
o popmyne Herotona-Jleitouuma OKTSIOpst
29 [IpumeHeHnue nHTErpaia s 04 venens
HaXO0X/ICHUS TUIoUaiel TUIOCKUX GUTyp OKTAOps
IIpuMeHenue unTerpana s
.. 04 nenens
30 HaXOXJCHHUS 00BEMOB r€OMETPUYECKHIX
OKTSIOpA
TeN
31 [Tpumeps! perenunit mudepeHamTbHbIX 04 uemenst
ypaBHEHUU OKTSIOpA
1 [Tpumepsl pemennii nuddepeHImanbHbIX 04 uenens
ypaBHEHUU OKTSIOpst
MaremaTnueckoe MOJEINPOBaHHE
33 p€aIbHBIX MIPOLIECCOB C IIOMOIIBIO 01 nenens
nudepeHIMaTbHBIX YPaBHCHHM. HOSIOpst
[ToaroToBKa K KOHTPOJIBHOM paboTe
KonTtponsHas padora: "[leppooOpaznas u 01 nenenst
34 uHTerpan” HOSIOpst
PabGora Hag ommmOkaMu.
01 menens
35 Tpuronomerpuueckue GyHKIIUH, UX 5
o HOS0Ps
CBOWCTBA U rpaduKu
36 Tpuronomerpudeckue GyHKIIUH, UX 01 menmens
CBOMCTBa U Tpaduku HOSIOpst
37 Tpuronomerpudeckue GyHKINU, UX 02 nenens
CBOWCTBA U IrpaduKu HOSIOpsI
33 Tpuronomerpudeckue GyHKIIUH, UX 02 menens
CBOWCTBA U IrpaduKu HOSIOpst
39 Tpuronomerpuueckue GyHKIIUH, UX 02 menens
CBOICTBa U Tpaduku HOSIOpst




OT60p KOpHEH TPUTOHOMETPUUECKHUX

N 02 menens
40 YpPaBHEHUH € TIOMOULIBIO
. HOSIOps
TPUTOHOMETPUUECKOM OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
o 03 venens
41 YpaBHEHUH € TOMOUIBIO
N HOSIOps
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX
o 03 Henens
42 YpaBHEHUH € TOMOUIBIO
N HOSIOPst
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX
N 03 nenemns
43 YpPaBHEHUH € TIOMOULIBIO
N HOSIOpA
TPUTOHOMETPUUECKOM OKPYKHOCTH
44 Pewienne TpuroHOMETpUYECKUX 03 nenens
HEPABEHCTB HOSIOpA
45 Pemienne TpuroHoMeTpuYECKUX 04 venens
HEPABEHCTB HOSIOps
46 Pemienne TpuroHOMETpUYECKUX 04 nenens
HEPABEHCTB HOSIOpA
Pemienne TpuroHoMeTpuYECKUX
N 04 venmens
47 HepaBeHCTB. [loAroToBKa K KOHTPOJIBbHOM 5
HOSI0ps
pabote
Kontponbnas padora: "I 'paduku
N 04 menens
48 TPUTOHOMETPUICCKUX (YHKITAM. 056p
HOAOPsA
Tpuronomerpuueckrue HepaBeHcTBa"
PabGora Han ommOkamu. OCHOBHBIE
01 menens
49 METO/IbI PEIICHUS TOKA3aTENbHbIX
JieKaopst

HEPaBEHCTB




50 OCHOBHBIE METObI PEIICHUS 01 menens
I0Ka3aTeIbHBIX HEPABEHCTB nexaops
51 OCHOBHBIE METObI PELICHUS 01 menens
IIOKA3aTEJIbHBIX HEPABEHCTB nexaops
57 OCHOBHBIE METO/IbI pELICHUS 01 menmens
[I0Ka3aTeIbHBIX HEPABEHCTB nexaops
53 OCHOBHBIE METObI PEIICHUS 02 menens
norapu(pMHUUECKUX HEPABEHCTB nexaops
54 OCHOBHBIE METObI PELICHUS 02 menens
Jgorapu(pMUUECKUX HEPABEHCTB nexaops
55 OCHOBHBIE METO/IbI pELICHUS 02 nenmens
norapu(pMHUECKUX HEPABEHCTB nexaops
56 OCHOBHBIE METObI PEIICHUS 02 menens
Jorapu(pMUUECKUX HEPABEHCTB nexaops
57 OCHOBHBIE METObI PELICHUS 03 venens
HppalOHAIbHBIX HEPABEHCTB nexadpst
53 OCHOBHBIE METO/IbI pELICHUS 03 menmemns
AppaLMOHAJIBHBIX HEPABEHCTB nexaops
59 OCHOBHBIE METObI PELICHUS 03 venens
HppalOHAIBHBIX HEPABEHCTB nexadpst
60 OCHOBHBIE METO/IbI PELICHUS 03 menens
HppalOHAIBHBIX HEPABEHCTB nexadpst
61 I'paduueckue MeTOIBI peLICHUS 04 nenens
MppalOHAJIbHBIX YPaBHEHUMN nexaops
62 ['padpuaeckue MeTOBI peIICHUS 04 venens
VUPPALMOHAIIBHBIX YPABHEHUN nexadpst
63 I'paduueckue MeTOIbI peLICHUS 04 nenens
MIOKa3aTeJIbHBIX YPAaBHEHUI nexadpst




64 ['padpraeckue MeTOBI peIICHUS 04 venens
MOKa3aTeJIbHBIX HEPABEHCTB nekabpst
65 ['padpuaeckue MeTOBI peIICHUS 02 menens
Jorapu(pMHUUECKUX ypaBHEHUI STHBAPS
66 I'paduueckue MeTOIBI peLICHUS 02 nenens
norapu(pMHUECKUX HEPABEHCTB SIHBaps
67 ['padpuaeckue MeTOmBI peIICHUS 02 menens
norapu(pMHUUECKUX HEPABEHCTB SIHBaps
['padmyeckue MeTOABI peLICHUS
02 menens
68 MOKa3aTeIbHBIX U JIOTAPUPMUUIECKUX
. STHBapsl
YpaBHEHUH
I'paduueckue MeTo Bl pemeHus
03 menemns
69 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
. SIHBaps
YpaBHEHUU
I'paduueckue MeTo Bl pemeHus
03 menmens
70 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
SITHBaps
HEPABEHCTB
['padmyeckue MeTOABI peLICHUS
71 MOKa3aTENbHBIX U JIOTAPUPMUUECKUX 03 nenens
HepaBeHCTB. [loAroToBka K KOHTPOJIBHOM SIHBAPSI
pabote
Kontponbhas padoTa:
" 03 venens
72 WppanuoHanbHbie, MOKa3aTeIbHbIE U ap
STHBaAps
JorapupmMHUECKUe HepaBeHCTBA"
Pa6Gora Hag ommmbOkamu. Komiiekcasie
73 yucia. Anredpanyeckas u 04 Henens
TpUTrOHOMETpHUecKas (GOpMBI 3aITUCU STHBAPS

KOMIIJICKCHOI'O YHCJIa




KomruiekcHbie uncna. Anredpandeckas u

04 menens
74 TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
SIHBaps
KOMILJIEKCHOT'O Yrcia
75 Apudmerndeckue onepamnun ¢ 04 uenens
KOMILJIEKCHBIMH YHCIIaMU SHBAPS
76 Apudmernueckue onepanuu ¢ 04 uemenst
KOMILJIEKCHBIMH YHCIIaMU SIHBaps
77 N3o06paskeHne KOMIUIEKCHBIX YMCell Ha 01 nenens
KOOPAMHATHOW INIOCKOCTH (despans
73 N300pakeHre KOMIUICKCHBIX Ynces Ha 01 menens
KOOPJMHATHOM IIOCKOCTH (bespans
79 ®opmyna Myaspa. Kopau n-oii crenenun 01 menmens
M3 KOMIUIEKCHOTO YHCIa (despans
20 ®opmyna Myaspa. KopHu n-oii ctenenun 01 menmens
13 KOMIUIEKCHOTO YHCIIa (despans
[IpuMeHeHre KOMIUIEKCHBIX YHMCEIT JUIst
21 peteHust GU3NIECKUX U TEOMETPUIECKUX 02 venens
3aaa4. [loarotToBka K KOHTPOJIBHOU ¢bespans
pabore
%) KonTtponbnas padora: "KomriekcHbie 02 menens
qucma" (benpas
23 Pabora Hag ommbkamu. HaTypanbHbie u 02 nenens
LieJIbIE YUCIa GbeBpans
84 Harypasbnble u 1iensle ynucia 02 Heners
(despans
25 IIpuMeHeHue IpU3HAKOB JEIUMOCTH 03 nenens
LEJTBIX YHCEIT (bespans




26 [IprMeHeHrne NpU3HAKOB JETUMOCTH 03 venens
LIEBIX YHACET (despans
R7 [IprMeHeHre nNpU3HAKOB JETUMOCTH 03 venens
nensix uncen: HO u HOK (benpans
23 IIpuMeHeHne IpU3HAKOB JEIUMOCTH 03 nenens
uensix yrcesn: HOJl u HOK (beBpans
29 [IpruMmeHeHrne nNpU3HAKOB JETUMOCTH 04 nHenens
LEJIBbIX YHCEJI: OCTATKH 10 MOJYJIIO dbeppans
90 [IpruMeHeHrne nNpu3HAKOB JETUMOCTH 04 nHenens
LEJIbIX YUCEII: OCTATKH 10 MOJYJIIO (espans
[IpuMeHeHne nprU3HAKOB JEIUMOCTH
91 LEJIbIX YHUCEN: aIrOpuT™ EBKIIMAa it 04 uenens
peuieHus 3a/1a4 B LUEbIX YHCIIax. beBpans
[ToaroToBKa K KOHTPOJILHOM paboTe
9 KonTtponbHas padora: "Teopust nenbix 04 uemenst
yucen" (beBpains
Pabora Hag ommoOkamu. CucreMma u
93 COBOKYITHOCTh YPaBHECHUH. 01 menmens
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- mapra
CJIe/ICTBUS
CucreMa 1 COBOKYITHOCTb YPaBHEHUU.
01 menens
94 PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
mapra
CJIEICTBUS
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
N 01 menmens
95 COBOKYITHOCTEH paliOHaIbHBIX
mapra

ypaBHEHUU




OcCHOBHBIE MCTOABI pCIICHUA CUCTEM U

. 01 menens
96 COBOKYITHOCTEW HppalliOHAIBHBIX
o MapTa
YpaBHEHUI
OCHOBHBIE METO/IBI PELICHUS CUCTEM U
. 02 menens
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
. mapra
YpaBHEHUU
OcCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
. 02 menens
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
. mapra
YpaBHEHUH
OcCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
N 02 nenens
99 COBOKYITHOCTEH JIOTapu(pMUIECKIX
. mapra
yYpaBHEHUI
OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
N 02 nenens
100 COBOKYITHOCTEH JIOTapu(pMUIECKIX
. mapra
yYpaBHEHUI
[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKHX 3a/1a4 U 3a]a4 U3
. . 03 Henens
101 pa3nuuHbIX 00JacTeil HayKH U pealbHOM
MapTa
YKU3HU, UHTEPIIPETALUS IOJyUYEHHBIX
pe3ysbTaToB
[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKHX 3a/1a4 U 3a]1a4 U3
. . 03 nenens
102 pa3nuyHbIX 00JacTeil HayKH U peanbHOM
MapTa
YKU3HU, UHTEPIIPETALUS IOJyUYEHHBIX
pe3yJIbTaToB
[IpuMeHeHne HEpaBEHCTB K PELICHUIO
103 MaTeMaTHYECKUX 3a1a4 U 3a1a4 u3 03 nenens
pa3nMyHbIX 00JacTeil HayKH U peaNbHOM Mapra

JKU3HHU, UHTCPIIPCTALNA MMOJTYYCHHBIX




pe3yabtatoB. [logroroBka k
KOHTPOJILHOM paboTe

KoHntponbnas padora: "Cuctemsl

104 pauroOHAIBHBIX, UPPALHOHAIBHBIX 03 menens
MOKa3aTeNbHBIX U JOrapu(pMUIECKUX Mapra
ypaBHEHUI"

105 Pabora Hag ommbOkamu. ParonansHele 04 nenenst
YpaBHEHHUS C ITapaMeTpamMu Mapra

106 PaunonanbHbIE HEPABEHCTBA C 04 nenens
napamMeTpaMu mapra

107 PannonanbHbIe cucTEMBI ¢ TapaMeTpaMu U HeaeT

Mapra

108 Hppanuonaibuble ypaBHEHUS, 04 nenens
HEpPAaBEHCTBA C apameTpaMu Mapra

109 HppanuonajibHbIe CUCTEMBI C 01 menmens
napamMeTpaMu arnpens

110 [TokazarenbHbIe ypaBHEHUSI, HEPABEHCTBA 01 menens
C ImapaMeTpaMmu ampens

01 menens

111 [TokazarenbHbIE CUCTEMBI C ITApaMETPaMu

ampens

112 Jlorapugmuueckue ypaBHEHUS, 01 nenens
HEPaBEHCTBA C ITapaMeTpamMu arpens

113 Jlorapudmudeckue CUCTEMBI ¢ 02 Hexens
rapaMeTpaMmu ampens

114 TpUroHomeTpru4ecKue ypaBHEHUS C 02 nenens
napamMeTpaMu arnpens

115 TpuroHomeTpuyeckre HEPAaBEHCTBA C 02 nenens
napamMeTpaMu arnpens




116 TpuroHoMeTpUYECKHE CUCTEMBI C 02 menens
napamMeTpaMu arnpens
[TocTpoenue u uccienoBaHue

117 MaTeMaTI:meCKHx MoJenen peaﬂbi{HX 03 menmens
CUTYallUi C OMOILIBIO YPaBHEHHH ¢ arperst
napaMeTpamu
[Toctpoenue u uccinenoBaHue

118 MaTeMaTI:meCKHx MOJIEJIEN peabHbIX 03 menens
CUTYalUi C OMOIIBIO CUCTEM anpest
YPaBHEHUH ¢ TapamMeTpamu
[Toctpoenue u uccinenoBaHue
MAaTEMATUYCCKUX MO[[G.HGI\/'I PCAJIbHBIX

119 CUTYallHil C TOMOIIBIO CUCTEM gflp};iem
ypaBHEeHUH ¢ nmapamerpamu. [logroroBka
K KOHTPOJIbHOM padoTe

120 KonTtponbhas pabdota: "3anauu ¢ 03 nexenst
napaMmerpamu’ arpens
Pabora nag ommbkamu. [ToBropenue,

121 0000111eHHEe, CUCTEMATH3AIlNs 3HAHMIA: 04 negens
" " arnpens

YpaBHeHus

122 [ToBTOpEeHme, 0600IICHNE, 04 nenens
cuctemaTu3anus 3Hanuit: "YpaBHenus" anpens
[ToBTOpenue, 060061ICHNE,

123 crucTeMaTu3alus 3HaHuil: "Y paBHEHHUS. gip}:iem
Cucrembl ypaBHEHUI"

124 [ToBTOpenue, o6odIIeHNE, 04 nenenst
cucremarusanus 3HaHuii: "HepaBencraa" arpe’st




125 [ToBTOpEeHme, 0600IICHNE, 01 nenens
cucreMarusanus 3Hanuil: "HepaBencrsa" Mas

126 [ToBTOpEeHme, 0600IIEHNE, 01 nenens
cucrtemaTtusanus 3Hanuii: "HepaBenctra" Mast
[ToBTOpeHnue, 060061ICHNE,

127 cucreMartu3aius 3Hanuit: "[IpousBoaHas &L:ez[enﬂ
U €€ npumMeHeHue"
[ToBTOpeHnue, 060061ICHNE,

128 cucreMartu3aius 3Hanuit: "[IpousBoaHas &L:ez[enﬂ
U €€ npumMeHeHue"
[ToBTOpEeHme, 0600IICHNE,

129 cucremaTtusanus 3Hanuil: "[IpousBoanas ?Ji;ez[em
U €€ npuMeHeHue"
[ToBTOpEeHme, 0600IICHNE,

130 cucremaTusanus 3Hanui: "uarerpan u ?Ji;ez[em
€ro npumMeHenue"

131 [ToBTOpeHnue, 060061ICHNE, 02 "enens
cucremarusanus 3HaHui: "OyHkuun" Mast

132 [ToBTOpEeHme, 0600IICHNE, 02 nenens
cucremarusanus 3HaHui: "OyHkuun" Mast
[ToBTOpEeHme, 0600IIEHNE,

133 cucremaTusanus 3Hanuil: "OyHkuun" ?J?;;ez[em
[ToaroToBKa K KOHTPOJILHOM paboTe

134 HroroBast kKoHTpOIbHAs paboTa f;;eﬂem

135 HroroBast kKoHTpoOIBHAs paboTa 03 Benens

Mas




136

Pabota nax ommbkamu. [ToBTOpenue,
0000111eHNEe, CUCTEMATH3AIIAS 3HAHUI

03 Henens
mas

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

10 kmacc Marematnka. Anrebpa ¥ Hayajga MaTeMaTH4ecKoro asammuza. Mep3mik A.l.,
Homuposckuii J[.A., IlomsikoB B.M.; mox penakmueit Ilomomsckoro B.E. OO6mectBo ¢
OTpaHU4YEeHHON OTBETCTBEHHOCTHIO M3marenbckuil nentp "BEHTA HAI'PA®"; AkuuonepHoe
obmectBo "M3narenscTBo "lIpocBemienue". YrinybneHHOE 00ydeHHeE.

11 kmacc Marematnka. Anrebpa ¥ Hayajga MaTeMaTH4ecKoro asammuza. Mep3mik A.l,
Homuposckuii J[.A., IlomskoB B.M.; mox penakmueit Ilomomsckoro B.E. OO6mectBo ¢
OrpaHU4YEeHHON OTBETCTBEHHOCTHIO M3marenbckuil entp "BEHTA HAI'PA®"; AkuuonepHoe

obmectBo "M3narenscTBo "IIpocBemienue". YrinybneHHOE 00ydeHHeE.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. JI.LA. AnexcannpoBa AnreOpa u Hadana aHaimsa. CamoctosaTenbHble padoTsl 10 kimace. — M.:
Mmuemo3zuHa, 2018.
2. T'mun36ypr B.U. Anrebpa m navana ananuza. 10 xmacc. KoHTposibHbIE paOoOThI, 0a30BBIi

ypoBeHb. — M.: MHemo3uHa, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. OTkpbITHI OaHK 33a7aHUi IO MaTeMaTuke www.fipi.ru.

®denepanbHbI UEHTP TECTUPOBAHUS WWW.rustest.ru.

Pemry EI'D https://ege.sdamgia.ru.

A

bubmuoteka [{OK https://m.edsoo.ru
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