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MNOACHUTEJIBHASA 3AIINCKA

VYuebHblli Kypc «Anrebpa M Hayajla MAaTeMAaTHYECKOTO aHAIM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B IpOrpamMMme CpeIHero oO0Iero ooOpa3zoBaHUs,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHeYMBAeT MHCTPYMEHTAIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE O0YyYaIOMIMXCS Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUS MH(OpMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCHUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroluecs OBJaJeBalOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOpas (QOpMYyJIUpYET CBOH
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VYyebnblii Kypc anreOpbl M Havyall MAaTEMATHUYECKOTO aHaIM3a 3aKja/IbIBaeT
OCHOBY /I YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OWOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHOW JKU3HU,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIs JajbHEHIIero o0pa3oBaHus U B
MOBCEHEBHOMN XM3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOIIBIO MHAYKIIMH U paccykKaaTh JEAYKTUBHO, HCIIOJIb30BATh
00001IeHne W KOHKpETHU3alluio, a0CTparupoBaHWE U aHaJOTUI0, (OpMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBIILIICHHE.

B xone uzyueHus yueOHOro kypca «Anredpa M Hauvajga MaTeMaTHUYECKOIO
aHan3a» 00ydYaroliuecs IMOJYy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITENIbHOTO TMOCTPOSHUSI MAaTEeMATUYECKUX MOJENEH pealbHbIX CUTYallHi,
UHTEpHpETAllUd  TOJIYYEHHBIX  pEUIEHUH, 3HAKOMATCS C  MpUMepaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEeW B MpUPOJE, HAyKe U HMCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc o00ianaeT 3HAYUTENbHBIM BOCIUTATENBHBIM TOTEHIIHAIIOM,
KOTOPBI peanu3yeTcss Kak uepe3 Yy4eOHbI Marepual, CIOCOOCTBYIOIIUN
(GbOpMHPOBAHHIO HAYYHOT'O MHUPOBO33PEHMS, TaK U yepe3 crneuuuky ydeOHOH
NEeATEIbHOCTH, TpeOyroled NPOJOJDKUTEILHOM KOHILIEHTpAlMM BHUMAHMS,
CaMOCTOSITEJIbHOCTH, aKKypPaTHOCTM ¥  OTBETCTBEHHOCTH 32 TOJYYCHHBIN
pe3yJbTarT.

B ochHoBe wmeronuku oOydyeHust anreOpe W HayajgaM MaTEeMaTUYeCKOro
aHaJIM3a JIKUT JAeATEIbHOCTHBINA TPUHIUI O0yUEHHUS.

B crpykrype yueOHOrOo Kypca «Anrebpa M Hayajia MaTeMaTUYECKOIro
aHaJln3a» BbIIEICHBI CICAYIOUINE COJAEpKAaTeIbHO-METOANnUecKue TuHuM: «Yucna
U BBIYUCIICHUS», «DyHKINU U Tpa@uKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTEeMaTU4YecKoro aHamusa», «MHoxecTBa M JIoTHMKa». Bce OCHOBHbIE



COJICPKATEITHbHO-METOIMYCCKHE JIMHUU H3YYalOTCS HA NPOTSDKEHUHM JBYX JIET
oOy4yeHUsT Ha YpPOBHE CpeaHero o0Imero oOpa3oBaHMs, €CTECTBEHHO JOTIOHSS
Apyr Apyra W MOCTENEHHO HACHIASCh HOBBIMA TeMaMU U pasjeiamu. [laHHBIHI
yu4eOHBIA KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBequHSET B cebe
COJIep’)KaHWEe HECKOJbKMX MAaTeMaTHYeCKHX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETpPHSI, MAaTEeMaTHYECKUH aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT Bc€ Oosee
IMIMPOKUM MATEMAaTHYECKUM aIiapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHUYECKyI0 MOJENb pPealbHOI
CUTYyallu, MPUMEHATh 3HAHUS, TIOJyUYECHHBIC MIPH M3yYEeHUU Y4eOHOTO Kypca, s
PEIIEHHS CAaMOCTOSATEIEHO C(HOPMYIMPOBAHHON MAaTEMAaTUIECKOH 3a/1auH, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

ConepkarenpHO-MeTOIMYeCKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepIIacT
(dbopMUpOBaHNE HABBIKOB MCIOJIH30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemnero o01ero
oOpa3oBaHusi 0coboe BHUMaHue ynenseTcs  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYMCICHHH, BKJIIOYAIOMIMX B CE0s MCIOJIh30BAHUE PAa3TMYHBIX
dopM 3amucu 4YmcClIa, YMEHHE JAeNlaTh MPUKHUIKY, BBHIMOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh UYWCIIOBBIE BBIpAXEHHS, PabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBa HATypPAJIbHBIX, IIEIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX YHCEIl. B KaxJaoM #3 O3TUX MHOXECTB paccMaTpUBAIOTCSA
CBOMCTBEHHBIE €My crenuduueckue 3amadyd W OIepalyu: JIeJCHHE HaIemo,
OTIEpUPOBAHME OCTaTKaMHW HAa MHOXKECTBE IIeNIbIX YHCEed, OCOOBbIe CBOWCTBA
paIMOHATIFHBIX M MPPAIMOHATBHBIX YHCEN, apU(PMETHUECKIE ONEPAIUH, a TAKKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTENEHH HA MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocienoBaTenTbHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMbIX YHCENT U
3HAKOMCTBY C BO3MOKHOCTSIMH WX TMPUMEHEHUS IJISl PEIICHUs Pa3IuYHbIX 337ad
dopmupyeTcsi TpeACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MIOCTPOCHHH MOJIENICH pPEaTbHOTO MHpPA, HMIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKpPETHU3aIHS.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSHKECHUH BCETO
oOydeHHsT Ha YpPOBHE CpEAHEro oOmero oOpa3oBaHMS, MOCKOJBKY B KaKIOM
pazmene IIporpamMmbl MPEemyCMOTPEHO pEUICHHE COOTBETCTBYIONIMX 3aaad. B
pe3yibprare OOydYaroliuMecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHaNbHBIX, HUPPAIMOHANBHBIX, MOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUYECKUX ypaBHEHUU, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
colepkammx mapameTpbl. [lomydeHHBIE YMEHHUS IIUPOKO HCIOJNB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIMK C TIOMOINBIO TPOU3BOJHOM, MPH PEIICHUN MPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
JlanHasi copepkarenbHasi IMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacu€rtel 1Mo  QopmyiaMm, MpeoOpa3oBaHUS  palMOHATIbHBIX,
VUPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHUM, a TAKXKE BBIPAKCHUU,
CoJlepKallluX CTerneHu M Jjorapudmbl. brarogaps u3yueHuro anreOpandecKkoro
Marepruajia  IPOUCXOAWT  JAJbHEWIIEEe  Pa3BUTHE  ANTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHHUS OOYyYaroluXcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX
paccyxaeHuid, pabOTel C  CUMBOJIBHBIMM  (OpMaMu,  IpeICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTENl B BHJI€ PAaBEHCTB M HEPABEHCTB. Amredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBHl I PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HAIJSAIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
SI3bIKA HAYKHU.

ConepxarenpHo-MeToMYecKass JUHUS «DyHKIUM U TpaduKW» TECHO
nepenaeTaeTcs ¢ IPYIrMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAET MOCIEA0BATEIBHOCTh U3YUEeHHs MaTepuaia. M3yueHne cTeneHHou,
NOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU 7S PEIICHHUs 3a7ad U3 APYTHX y4eOHbIX
IIPEIMETOB U PEANIBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHAIU30M,
TaK U C pELICHHEM ypaBHEHUH U HepaBeHCTB. lIpu 3TOM Oo0nbllIOE BHUMaHHE
ynensieTcs: GopMHpPOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMHU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMHU, HCCIENOBATh MOJIYYCHHbIE (YHKIHH, CTPOUTHh HUX
rpaduku. Matepuan 3Toi cojiepKaTebHON JTMHUY HalleJIeH Ha pa3BUTHE YMEHUUN
Y HABBIKOB, IIO3BOJIIIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIYy BEJIMYMHAMH B
paznuuHON (opMe: aHATUTUUYECKOM, rpaduyeckoi u cioBecHoi. Ero msyuenwue
CIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAIOT .

CopnepxxarenpHas nuHuA «Hadana MareMarndeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTU4ECKUX, TaK M MPUKIAIHBIX 3a1ad,
JOCTYMHBIX OOYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKy CIOXHBIX (QYHKIMHA, ONPENeNiaTb HMX HAuWOOJIbIIME W HAaWMEHBIIHE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpPEHMs IIpoleccoB. JlaHHas colep:KareilbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOEHUS MaTeMaTH4ECKUX MOJENEH peaJbHbIX CHUTYalUH,
NO3BOJISIET HAXOJWTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-9KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMHU MaTe€MaTU4YECKOIr0
aHaJl3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OpMaiIbHO-JIOTMYECKOTO U
KpEaTUBHOTO MBbIIUICHUS, (OPMUPOBAHUIO YMEHMH pacro3HaBaTh IPOSIBICHUS
3aKOHOB MAaTEMaTHKU B HayKe, TEXHMKE M HCKyccTBe. OOydaromuecs y3HaKT O



BBIJIAIONTUXCSI PEe3y/bTaTaxX, IOJYYCHHBIX B XOJI€ pPa3BUTHUS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKasi TMHUA «MHOXECTBa U JIOTMKa» BKJIIOYAET B
ce0si DJIEMEHTbl TEOPUUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKUA. TeopeTuKo-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBLHON MaTeMaTHKU
U TpeiaraloT Hambosee YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIOUINI BCE pa3lesbl
MaTeMaTUKd M €€ MNPUIOKEHUN, OHM CBA3BIBAIOT pa3Hble MaTEeMaTHUYECKHE
JUCUUIUIMHBL W WX TMpUWIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO naTh
BO3MOXXHOCTh OOYy4YaroleMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTE€MaTHWKH W HCIOJb30BaTh €ro JJi BbIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €H CTpOrocTb OOOCHOBAaHWW U CIIEJOBAHUE OIPEACIEHHBIM
npaBujaM  MOCTPOCHMS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTE€MaTUYeCKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIILIEHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXJACHHUS Ha OCHOBE JIOTHYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yue6HOoM Kkypce «Anrebpa u Hayala MaTeMAaTUYECKOTO aHAIN3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BAHbI
croco0CTBOBaTh (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEN peabHBIX
CUTyallud, MCCIEJOBAaHUS JTUX MOJENEHd C IOMOIIBIO ammnapara airedopel U
MaTEeMaTHYECKOr0 aHalln3a, WHTEPIPETAllMH TOJYYCHHBIX pe3yJIbTaToB. Takue
3a/1aHMsl BIUIETEHBI B KAXKIBIN U3 Pa3lieJIOB IPOrPaMMBbl, TOCKOJIbKY BEChH MaTEepHal
y4eOHOro Kypca HIMPOKO HCIOJIb3YeTCs JJIA peuieHus MpUKIaAHbIX 3anad. [lpu
peUIeHUH  pealibHbIX  IPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJI0JaTEIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThes,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJeMy.
HestenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEHICHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B MPOIlecce U3yUYeHUsI BCEX TeM y4eOHOro Kypca «Anredpa u Hayaa
MaTEeMaTHUYECKOTO aHAIIU3ay.

Ha wusyuyenme yuebHOro kKypca «Anredbpa ¥ Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).

COJEPXAHUE OBYUYEHUA
10 KJTACC

Yucaa v BLIYUCJICHUSA



Pannonanpupie uyucina. OOBIKHOBEHHBIE U JECATHYHBIC NPOOH, MPOILICHTHI,
OeckoHeuHble mepuoguueckue apodu. [Ipumenenue npoOGeit W MPOLIEHTOB AJIs
peleHns NPUKIaaHbIX 3a1a9 U3 Pa3JIMYHbIX OTPACICH 3HAHUM U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PanuoHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMM € JACUCTBUTEIbHBIMU  4yucCiIaMU.  Monyinb
JEHCTBUTENLHOTO YKcia U ero cBoiicTa. [IpnOnmkEHHbIE BBIUMCICHUS, ITpaBUIIa
OKpYTJICHHMS], IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHUMN.

Crenenp ¢ nensiM nokaszareneM. buHoM Herotona. Hcnosb3oBanue
HNOJIXOJAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN JIS1 PEILICHUS TPAKTUYECKUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENIEHH U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM [OKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIILHBIM I10KA3aTEIIEM.

Jlorapugm umcna. CpolictBa norapudma. JlecsaTUuHblE W HaATypaJIbHbIE
aorapu@mel.

CHHyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M APKTAaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa M TOXKAECTBEHHbIE IpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEeHMs. PaBHOCUIIBHBIE YpaBHEHUS M ypaBHEHHMs-ClencTBUA. HepaBeHCTBO,
pelieHrne HEpaBeHCTBA.

OCHOBHBIE METO/bl PEUIEHUSI LIETBIX U APOOHO-PALMOHAIIBHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOIOWIEHbl OT OJHOW IIEpEMEHHOM. /[lesieHne MHOrowieHa Ha
MHOTOWIEH ¢ ocratkoM. Teopema be3y. MHOrowieHsl ¢  LeIbIMA
koapunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BRIPAXKEHUM, COJIEPKALINX CTEICHU U KOPHH.

HppaunroHanpHble YpaBHEHHUS. OcCHOBHBIE METO/IbI peneHus
UPPALMOHAIIBHBIX YPAaBHEHUM.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOABI PEIICHHs MOKa3aTeIbHBIX

YPaBHEHUM.

[IpeoOpa3oBaHue BBIPAKEHH, COEPKAIIUX JTOTaAPUPMBIL.

Jlorapudmmueckue ypaBHEHHH. OcHoBHBIE METO/IBI peleHus
Jorapu(pMHUECKUX YpaBHEHHIH.

OcHOBHBIC TPUTOHOMETPUYECKHUE bopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. Pelienue TpuroHoMeTpuyeCcKuX ypaBHEHUN.
Pemrenne cucrem nMHENMHBIX ypaBHEHUW. Marpuia CHCTEMBbI JIMHEWMHBIX
ypaBHeHuil. Onpenenurenb MaTpULbl 2X2, €ro TIeOMETPUYECKH CMBICI U
CBOMCTBA, BBIYMCIICHUE €T0 3HAYCHMS, IPUMEHEHUE OINPEACIUTENS I PELICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUM. PelleHue NpUKIIAIHBIX 3a4a4 C IOMOILIBIO



CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccnenoBaHne TNOCTPOEHHOM MOJENU €
MOMOIIBIO MaTPUIL U OIpeIeTUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTyalMd C IOMOIIBIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUI U HEPABEHCTB K PEUICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pas3IMyHbIX O00JacTel HayKu M peanbHOU
KHU3HU.

DyHKIUHN U TPAPUKH

OyHkuMs, crnocoOsl 3amaHus ¢GyHKIUU. B3auMHO oOpaTHbIE (QYHKIHH.
Komnosunus ¢ynkuuit. 'padux dyHkmu. DnemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIIUH.

OobnacTh ompeneiaeHuss U MHOXECTBO 3HaueHUi Qynkuuu. Hymm ynkumu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE 1 Heu€THBIe (yHKIUH. [lepuoanueckue
byukuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHUHUMYMBbI
¢bynkuuu. Hanbosnbliiee 1 HauMeHblee 3HauyeHus: QyHKIIMU Ha IPOMEXKYTKE.

Jluneiinasi, KBaapaThyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHast pyHKIMS C HATypalbHBIM M IEJBIM MOKa3zarenaeMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENEeHM Kak (PYHKUIUM OOpaTHOMU
CTEINEHU C HATypaJIbHbIM IMOKA3aTEIEM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBONCTBA M TpaduKH.
Hcnonp3oBanue rpadukoB GyHKIUHN A pEIICHUS] YpaBHEHUIA.

TpuronomeTpuyeckass OKpPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUYECKHUX
(GyHKUUNA YUCIOBOTO apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX TMpoIlleccax M SIBICHUSX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hayana maTeMaTH4eCKOT0 aHAJIU3A

[TocnenoBarenbHOCTH, CIMOCOOBI 3a/laHus MOcCeAoBaTeNbHOCTEH. MeTon
MaTeMaTUYECKON UHAYKIUU. MoHOTOHHBIE u OrpaHUYCHHbIC
nocnea0BaTeabHOCTU. VcToprs BO3HMKHOBEHHUS MATEMAaTHYECKOTO aHaiu3a Kak
aHaln3a OECKOHEUHO MAaJIbIX.

ApudmeTnueckast 1 reOMeTpHUEcKas Mporpeccuu. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHYeCKOn
nporpeccuu. JIMHENHbIM U SKCIIOHEHIIMAIIBHBIN pocT. Yncno e. Dopmyia CII0KHBIX
npoueHToB. lcmonb30BaHWe TMPOTPecCMU Al  PElIeHUS peajbHBbIX —3ajad
IPUKIATHOTO XapaKTepa.

HenpepoiBHble ¢GyHKIMM W UX cBoMcTBAa. ToukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBoMcTBa (QYHKIMM HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PEIICHUs HEpaBeHCTB. l[IpuMeHeHHe CBOICTB HEMpPEephIBHBIX
byHKIMI 1715 penieHus 3a1ay.



[lepBas u BTOpas npou3Boanbie GyHKIUU. OnpeneneHue, reOMeTpUUECKUA 1
(bu3znyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (QyHKIHH.

[IpousBogubie  anmemeHTapHbix  ¢yHkuuil.  [IpousBomHas  cymMbl,
IIPOU3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHIA.

MHoskecTBa M JIOTHKA

MHoO)ecTBO, Onepanuy HaJ MHOXECTBAMM M HMX CBOMCTBA. J[marpamMmsbl
Olinepa—Benna. [IpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUS PEAJbHBIX IPOLECCOB M SBICHUM, NPU PEUICHUM 3aAad U3 APYIHX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIE YDABHEHMUS.

11 KJTACC

Yucaa v BIYMCJICHUSA

Hartypansnbie u nensle yncna. [IpumeHeHne npru3HAKOB JEIUMOCTH LIENBIX
yucesa, HauOosbuik ol nenutens (ganee — HOJl) m HamMeHblee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurma EBkimaa 1uis pemenus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble uucna. AnreOpandeckas U TpUTOHOMETpUYecKas (GOpMbl
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHuecKue Oornepanudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenune
KOMITJIEKCHBIX YMCETT IS PENICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHMM M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIC/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PellieHre TpUroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOZABl PEIICHUS TMOKA3aTeNIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS CUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.

[IpumeHeHne  ypaBHEHUH, CHCTEM W  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IMYHBIX 00JacTel HAyKW W PEeaIbHOU
YKW3HU, UHTEPIIPETALIMS MOJYYEHHBIX PE3YyJIbTaTOB.

DyHKUMH U TPaPUKH



I'paduk xommozuumu Qyukuuii. ['eomerpuueckue o0pas3bl ypaBHEHHHA H
HEPaBEHCTB HAa KOOPJIWHATHOM IIOCKOCTH.

Tpuronometrpuyeckue GyHKIUHN, UX CBOWCTBA U TPadUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNA Ui HCCIAENOBAHUS TIPOLECCOB U
3aBHCHUMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3aa4 U3 APYTUX Yy4eOHBIX
MPEAMETOB U PEATIbHOMN KU3HMU.

Hauyana MaTeMaTH4eCcKOro aHajn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  HaxokneHume  HamOONBIIET0O M HAMMEHbBIIETO  3HAYCHUU
HENpephIBHON (YHKIIMH Ha OTPE3KeE.

[IpuMeHeHne NPOU3BOJHOM Ui HAXOXKACHUS HAWJIY4IIEero pEIICHUS B
NPUKIAIHBIX 3aJa4dax, [JIsl ONpPEAENEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3ajaHHOTO (POPMYIION MM TPpaUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpai. ['eomeTprueckui CMBICII VHTErpala. Brruncnenne
onpeaenéHHoro uaTerpaia o Gpopmyne Herotona-JIebununa.

[Ipumenenune wHTErpana A HAXOXKIEHUS IUIOMIANEH IIOCKUX (Uryp H
00BEMOB reOMETPUUECKHUX TEJI.

[Ipumepnr pemenuit auddepeHIManbHbIX ypaBHEHUNH. MaTemaTtuueckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLIECCOB C TOMOIIBI AuddepeHInaIbHbIX
YPaBHCHUU.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIINH O0YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO  WI€HAa  POCCHUHCKOTO  OOIIecTBa,  MpEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHWPOBAHUS DPA3IUYHBIX CTPYKTYD, SBICHHIA,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue



B3aMMOJIEUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUU C HX
(GYHKIUSMU 1 Ha3HAUYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMA:

c(OpPMUPOBAHHOCTb POCCUNMCKON TPaKJAHCKOM MAEHTUYHOCTHU, YBAXKEHUS K
IIPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMAaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU LIKOJIBI,
UCIIONb30BaHUE DJTHUX JOCTIKEHHMH B JAPYTrUX HayKax, TEXHOJOTHsX, cepax
DKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE JAYXOBHBIX LIEHHOCTEM POCCHICKOIO HapoJa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAaHMSI, STUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUNM HAyKM W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B IOCTPOEHHUE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHUKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYE€CKUM acleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh YMEHHUS NIPHUMEHATh MaTEMaTHUYECKUE 3HAaHUSA B
MHTEpecax 3710pOBOT0 U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHWE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OTJIbIXa, PEryjsipHasl pu3ndecKass akKTUBHOCTh), (PU3NUECKOE COBEPIIEHCTBOBAHME
IIPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHON EATEIBHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IICHHOCTH TPYAOIIO0Us, HHTEpec K
paznuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOM M €€ NPUIIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBINA BBIOOD
Oyaymeil npodeccun M peaau3oBbIBATh COOCTBEHHBIE JKU3HEHHBIE IIJIaHBbI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3oOBaHUIO H
caM00Opa30BaHMI0O HA MPOTSHKEHWH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKHUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMA

c(OpPMUPOBAHHOCTh  HKOJIOTMUECKON  KyJIbTYypbl, IOHMMAHHUE BIUSHUA
COIIMAJIBHO-?)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHE MPHUPOJHONM M COLMAIBHON
Cpelbl, 0CO3HaHHUE TTI00ATBHOIO XapaKTepa SKOJOTHUYECKHX MPO0IeM, OpHUEeHTALUs
Ha TPUMEHEHHE MaTeMaTHMYeCKUX 3HaHMM i1 peleHus 3azad B o0JjacTu
OKPYKAaIOIIEW Cpelpl, IUIAHUPOBAHUE IIOCTYNIKOB M OLEHKM HUX BO3MOXHBIX
IIOCJIEICTBAN JUIsl OKPY KarOLIEN CPEIbl;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:



c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W OOIIECTBEHHOM  MpPAaKTHUKW, [OHUMAaHHE
MaTeMaTHYeCKONM HayKH Kak cQepbl 4YeJIOBEUECKON MAESTeNbHOCTH, ITamloB €€
pa3BUTUSA W 3HAYMMOCTH JUI Pa3BUTUSA LMBWIA3ALUHU, OBJIAJCHUE SA3BIKOM
MaTE€MaTUKM ¥ MaTeMaTU4YeCKOW KYJIbTypOM Kak CpEICTBOM IIO3HAHUA MHpA,
TOTOBHOCTb OCYLIECTBIIATh IPOEKTHYK0 M HCCIIEIOBATENIBbCKYIO JEATEIBHOCTD
VHJVMBUAYAJIBHO U B IPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble Jjornyeckue AelicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBbIC NMPU3HAKH MaTeMaTUYECKUX
OOBEKTOB, TMOHSTHHA, OTHOLIEHUN MEXAYy MOHATHAMH, (HOPMYyIUPOBATH
oTpesieNieHus! MOHATUH, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCcU(UKaIINH,
OCHOBaHUs AJis1 0000IIEHUS ¥ CPaBHEHUS, KPUTEPUH IMPOBOIUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (GOPMYIUpPOBaTb W  MPeoOpa3oBBIBATH  CYXKICHUS:
yYTBEpAUTENIbHbBIC U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U MPOTHBOPEUHS
B (hakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPXKACHUAX, MpeiaraTh KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JieNaTh BBIBOJABI C HCIOJb30BAaHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX |
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aKIIIOUEHUH 0 aHAJIOTUH;

IPOBOJAUTH CAMOCTOSITETIFHO 10Ka3aTebCTBA MAaTEMAaTHUECKHUX YTBEPKICHHIA
(psiMBbIE ¥ OT MMPOTUBHOTO), BEICTPAaNBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHHUS U BBIBOIBL;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapHMAHTOB  pEUICHHs, BbIOMpaTh HamOojee MOAXONAUIMH ¢ y4EToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBbIe ucciienoBarebLCKHe 1eCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBATH TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

MIPOBOIUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOrO 00bEKTa, SIBICHHUSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, SBICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENIbHO (hOPMYIUPOBAaTh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;



IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IPOLECCA, A TAaKXKE BbIIBUTaTh
IPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH Je(UIUTH MHPOPMALIUK, JaHHBIX, HEOOXOJUMBIX NIl OTBETa HA
BOIIPOC U JUIsl pELICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEeMAaTU3UPOBAaTh U HUHTEPIPETHPOBATH HHGOPMAIMIO PA3IMYHBIX BHUIOB U
(opM npeacTaBIeHNUS;

CTPYKTYypUpOBaTh HMH(pOpMaLMIO, MPEACTABIATh €€ B Pa3NIMUYHBIX (opMax,
WTIOCTPUPOBATh IpapuuecKy;

OLICHUBATh HaAEXHOCTD uHbopMaIuu o CaMOCTOSITEJIBHO
c(hOpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuMKaTHBHbIE YHUBeEPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTb nu Cl)OpMYJ'IHpOBaTB CY)KI[eHI/IH B COOTBCTCTBHUHU C YCJIOBI/IHMI/I n
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOJIy PEIICHHS 3aadH,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAeMOM TEMBI,
npoOJIeMbl, pemaeMol 3a7a4d, BBICKA3bIBaTh WJEH, HAIICJIICHHBIE Ha IIOMCK
pEIICHUs, COIMOCTaBIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuaiora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IO3WIIUHA, B KOPPEKTHOU (opme
dbopMyIMpPOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

HpeI[CTaBJ'IHTB peBYJ'IBTaTBI peHIeHI/IH 3ajJgayu, 3KCHepHMeHTa, HCCIIEAO0OBaHNAA,
IPOEKTa, CaMOCTOSITCIbHO BBIOMpaTh (GoOpMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MPE3EHTAIlUN U 0COOCHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusanus:

COCTaBJIAThH IJIaH, aJITOPUTM PElIeHUs 3a7a4M, BBIOUPATh CIIOCOO PEIICHHS C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJUICKT:

BJIaJIeTh ~ HaBBbIKAMH  IIO3HABATEIBHONW  peduieKcuM  KakK  OCO3HAHMUS
COBEPIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJSL TIpollecca M pe3yibTaTa pelieHUs
MaTeMaTUYECKOM 3a4a4H;



MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH IIPH PEIICHUN 3a/1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IEeTU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JOCTHKCHUS WJIM HEJOCTHUKECHHSI Pe3yIbTaTOB JESATEIBHOCTH, HAXOIUTh OIINOKY,
JaBaTh OIEHKY MIPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHMMAaTh W HCIIOJH30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHOU
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHUMATh IEJIb COBMECTHOM
JeSITEIbHOCTH, TUTAHUPOBATh OPTraHU3aIMI0 COBMECTHOW pPabOTHI, pacmpenessiTh
BUIIBI pabOT, JIOrOBApUBATHCH, OOCYXIaTh TMPOIECC U PE3ydbTaT pabOoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICHUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kJjacce oOy4aroOIIMIiCSd MOJYYUT CIIECAYIOIIHNE
IpEeIMETHbIE PE3YJIbTaThl MO OTACJIbHBIM T€MaM pabouel mporpamMmbl y4eOHOIO
Kypca «Anrebpa u Hayasla MaTeMaTUYECKOTO aHATTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuoMyeckasl JpoOb, MPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

OPUMEHATh NPoOW ¥ TPOILEHTH I PEIICHUS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACJIEN 3HAHUU U PEATTbHOU KU3HU;

NPUMEHSATH MPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, IPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYHCICHU;

CBOOOJTHO OMEPUPOBATH TOHATHEM: CTENEHb C IEIBIM TIOKA3aTelieM,
WCITOJIB30BATh MOAXOAIIYI0 (hOpPMY 3aMKUCH TEUCTBUTEIBHBIX YHCEI IS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOOJITHO OIEpUPOBATh MOHITHEM: apU(PMETUUYECKUN KOPEHb HATypaJlbHOM
CTEIICHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTETICHD C PAIlMOHATBHBIM ITOKA3aTEIIEM;

CBOOOJTHO OIEPUPOBATh TOHATHSAMU: JOrapudM 4dYHCiIa, IACCATUYHBIC U
HaTypaJbHbIE JIOTapU(PMBbI;



CBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YUCIJIOBOTO apryMEHTAa;

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

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO OMEpPUPOBATH MOHATHIMHU: TOXIECTBO, ypaBHEHHE, HEPABEHCTBO,
PABHOCWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHblE METOJbl pPEIICHUs pPAlMOHAIBHBIX U JApOOHO-
palMOHANBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAIOB Ul PEIICHMS
HEPAaBEHCTB;

CBOOOZHO OMEpPUPOBATh MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ IedbiMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYJIEHAa, MPUMEHSThH
JIeJICHME MHOTOWIEHA Ha MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISL peLIeHus 3a/1a4;

CBOOOZHO OMEpPUpPOBATh MOHITHSAMH: CHCTEMa JIMHEWHBIX YpaBHEHU,
MaTpULa, ONpPENEIUTENb MATpULbl 2 X 2 U €ro IeOMETPUYECKUA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHAUTeNs 2 X 2 Juisl BBIYMCIEHUS €r0 3HAYEHUS,
IPUMEHATh ONPEICIUTENIM JUIsl PELICHUs CUCTEMbl JIMHEWHBIX YPaBHEHHH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
MCCIIE0BATh IIOCTPOEHHBIE MOJEIM C IIOMOIIBI0 MAaTpULl U ONIPENEIIUTEINIEH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHUMU,

BBINOJIHATH PeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIMX CTEIIEHH C
palMOHAJIBHBIM [T0KA3aTeIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeobpa3oBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUH;

CBOOOZHO ONEpUPOBATh NOHATUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
Jgorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C TOMOIIbIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEM;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl IPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOZHO OINEpPUPOBaTh IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HeoOXoaumble (GOpMyNbl ISl  PEHIEHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHUM;

MOJIEJIMPOBaTh pEaJlbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPaBHEHMS, HEPABEHCTBA II0 YCJIOBHMIO 3aJadd, HCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAaHUEM alllapara ajareopsl.

DOyHKUHUU U TpaduKu:



CBOOOZHO OMEpPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3a7aHus HyHKIUH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMSA (yHKUMNA, TrpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpadUKoB PyHKINIH;

CBOOOJTHO OMEpPUPOBATH MOHATUSMHU: OOJIACTH ONpEIENCHHS] U MHOXKECTBO
3HaYeHU! QYHKIMHU, HYJIU GYHKIIMU, TPOMEXYTKU 3HAKOTIOCTOSHCTBA,

CBOOOAHO OMNEpUPOBATH TMOHATUSMU: YETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBl (DYHKIMHM, HauOoiblllee M HaUMEHbIIee 3HadeHWe (YHKIUH Ha
IPOMEKYTKE;

CcBOOOJTHO OMEPUPOBATh MOHATUSMU: CTETIEHHAs] (QYHKLUS C HATypaJbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENeHHOW (YHKIMH C HATYpPaJbHBIM W LEJIbIM
nokasaresnemM, rpa@uk KOpHsS h-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOW CTENeHU ¢
HATypaJbHBIM I10Ka3aTelleM;

ONepUpOBaTh MOHATUSAMH: JIMHEHHas, KBaJpaTHUHAs M JpOOHO-TUHEHHas
(GYHKIMH, BBITIOIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOZHO OIEpUpPOBaTh MOHATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBa M TpauKu, HCHOIH30BaTh UX TpaUKu A pelIeHus
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: TPUTOHOMETPUYECKas OKPY>KHOCTb,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (YyHKUMH JUIs  HCCIEAOBAHUA TPOIECCOB H
3aBUCHMOCTEH MpPU pEIIeHUM 3a7ay U3 APYTHX Y4eOHBIX MPEJAMETOB U peajbHOIl
KHU3HH, BBIpaXXaTh (GOpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIN3Aa:

CBOOOZHO OMEpPUpPOBaATh MOHATHIAMH: apHUPpMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBAIOIIasi T€OMETPUYECKasi MPOTrPeccHsi, TMHEWHBIN U
AKCTIIOHEHIMATIBHBIN poCT, (hopMysa CIOKHBIX MPOLUEHTOB, UMETh MPEICTaBICHHE
0 KOHCTAaHTe;

UCIOJIb30BaTh MPOTPECCUU JIs PEIICHUs PEAlbHBIX 3a/1ad MPUKIATHOTO
XapakTepa;

CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aaHUS
1OCJIeIOBATEIbHOCTEH, MOHOTOHHBIE W OrPAHWYEHHBIE IOCIEA0BATEILHOCTH,
NOHUMAaTh OCHOBBI 3apOXKACHUS MaTeMaTHYECKOro0 aHalM3a KakK aHalu3a
OECKOHEYHO MaJIbIX;

CBOOOJHO OMEpPUPOBATh TMOHATUSMU: HENpPEphIBHbIE (YHKIUH, TOUYKH
paspbiBa rpaduka QyHKIUHM, aCUMITOTHI rpaduka QyHKINU;

CBOOOJTHO OINEpPHPOBATH MOHATHUEM: (YHKIUS, HENpepbIBHAS HAa OTpE3Ke,
IPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUI I peleHHs 3a1a4;



CBOOOZHO OINEpPUPOBaTh TMOHATUSAMU: TE€pBasi M BTOpas MPOU3BOIHBIC
byHKIIMM, KacaTenbHas K TpaduKy QyHKIHNH;

BBIYHCIIATh IPOU3BOAHBIE CYMMBbI, TPOU3BEAEHUS, YACTHOIO U KOMIIO3ULIUU
IBYX (YHKUUH, 3HATh IPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUI CMBICI MPOU3BOIHON id
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpPUPOBAaTh  MOHATHUSAMU: MHOXKECTBO, ONEpALUU  Haj
MHOXKECTBaMU;

UCITIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar JJisl ONIMCAHUS] PEaIbHBIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUN 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOZHO OMEpPUPOBATh MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOICTBO MaTeMAaTUYECKOT0 00OBEKTA, JOKA3aTEIbCTBO, PABHOCUIIBHBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiacce oOydarommuiics MOIYYUT CIEIYIOIINE
peIMEeTHbIE Pe3yabTaThl MO OTAEIBHBIM TeMaM paboueil mporpammbl yueOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAIIA3ay:

Yuciia 1 BbIYHCICHHSA:

CBOOOZHO ONEpPUPOBATH TMOHATHUSAMHU: HATYpaJbHOE M ILEJIOE YHCIIO,
MHO>KECTBA HAaTypAJbHBIX M LEJbIX YUCEN, MCHOJb30BaTh NPU3HAKU AEIUMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mcel A peleHus 3a1a4, IPUMEHATh
anroput™ EBknnna;

CBOOOZHO OIEpUpPOBaTh IOHATHEM OCTaTka [0 MOJYJI0, 3alUChIBAThH
HATypaJIbHBIE YHCIIA B PA3JIMYHBIX MIO3UIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOZHO OMEPUPOBATH MOHATUSAMHU: KOMILJIEKCHOE YHUCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUIEKCHBIE YWCia B airedpandyeckon u
TPUTOHOMETPUUECKOH (hopMe, BBIIOJIHATH apu(PMETUUECKUE ONEepali ¢ HUMHU U
n300paxaTh Ha KOOPAUHATHOMN MJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJHO OMEPUPOBATh MOHITUSAMH: HpPpALUOHATIbHBIE, MOKa3aTeIbHbIE U
jgorapu(MHUUECKUe HEpPAaBEHCTBA, HAXOAUTh UX PELIEHUS C  IOMOIIBIO
PABHOCUJIBHBIX IIEPEXOIOB;

OCYIIECTBIISATh OTOOp KOpPHEM TMpU PpElIEeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOZHO OMNEPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpMyJbl  JUIsl  pEIIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTb YpaBHEHUI U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIAUTh PELICHUS



CHUCTEMBI U COBOKYIHOCTEH pallMOHANBHBIX, UPPALIMOHATIBHBIX, TTOKA3aTEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHHUH U HEPABCHCTB;

pemiaTth paloHaIbHbIE, UppalMOHATIbHBIE, NOKa3aTeNbHEIE,
jgorapupMUyecKrue U  TPUTOHOMETPUUECKHME YpaBHEHHMS M  HEpPABEHCTBA,
coziepalire MOyJId U apaMeTphl;

OPUMEHATH TpaduyecKue METOMAbI JJIsl PellleHUs] YpaBHEHU U HEPaBEHCTB, a
TaK>Ke 3aj1a4u ¢ mapaMeTpamu;

MOJICJIMPOBaTh peajbHblE CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIDOKEHUSI, YpPaBHEHHUs, HEPABEHCTBA U HX CHUCTEMBI IO YCIOBUIO 3ajayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJENM C MCIOJb30BaHUEM ammapara aiareOpsl,
UHTEPIIPETUPOBATH MOJIYUYECHHBII pe3ybTar.

DOyHKUHUU U rpapuKu:

CTpOUTh Tpaduku KOMIO3UMUMU (GYHKUMUA C TMOMOMIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHH M  HEPaBEHCTB Ha
KOOPJUHATHOM IIOCKOCTH;

CBOOOMHO OMEpPUPOBATH MOHATUAMU: TPAPUKH TPUTOHOMETPUUECKUX
byHKIU;

OpUMEHATh (GYHKUUUA JIS MOJEIMPOBAHUS M HCCIEAOBAHUS peajbHBIX
IIPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHaJIM3a:

MCI0JIb30BATh MPOU3BOHYIO JIJISl UCCIIEOBAHUS (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HauOOJIbIIee U HAUMEHbIIEE 3HAUeHHS! (PYHKI[MU HENPEPHIBHOM Ha
OTpE3KE;

UCIOJIb30BaTh IMPOU3BOJIHYIO JUIS HAXOXKJIEHUS HaWIy4llIero peuieHUs B
OPUKIAAHBIX, B TOM YHCJIE€ COLUAIbHO-DKOHOMUYECKHUX, 3ajaudax, i
OTpeNeJIeHUs CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;

CBOOOZHO ONEpUpOBaTh TMOHATUAMHU: TepBOOOpa3Hasi, OMPEACIEHHBIH
UHTETpall, HaXOAWUTh NEepBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA W BBIYUCIATH
uHTterpai no gpopmysne Hertotona-JIeitonuna;

HAXOJUTh MJIOLIAIHU TIOCKUX (DUTYp U 0OBEMBI TEJl C TOMOILBIO MHTETpaa;

UMETh MPEICTaBICHHE O MaTeMAaTHUYECKOM MOJEIMPOBAHUHM Ha TMPUMEpPE
cocTaBiieHUs auPepeHnanbHbIX YpaBHEHUM;

pemaTth NpUKIAAHbIE 33Ja4d, B TOM YHUCJE COI[MATbHO-3KOHOMUYECKOTO U
bu3nYecKoro xapakrepa, CpeJICTBaMi MAaTEMAaTHUYECKOTO aHAJIM3a.
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* MaTemaruka: anredpa 1 Havajia MaTeMaTHYECKOTO aHaIu3a, FeOMETPHSI.
AnreOpa 1 Havasia MaTemMaTuueckoro ananusa, 10 knace/ Hukonsckuit C.M.,
[ToranoB M.K., PemernukoB H.H. u npyrue, AkninoHnepHoe o0111ecTBO
«3narensctBo «lIpocBemenue»

» MaTtemaTuka: anredpa 1 Hayaiaa MaTeMaTHUeCKOro aHanu3a, reomerpusi, 10
knacc/ Koznos B.B., Hukutun A.A., benonocos B.C. u npyrue; noa
penakiueit Koznora B.B. u Hukutuna A.A., O011ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTBIO «PyccKkoe CI0BO - y4eOHUK»

Anrebpa u Havana ananuza 10-11 k. Atanacss JI.C

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJIS
Epmiora A.II. "Anrebpa. Hauana ananuza. 10-11 kimaccel. CaMocTosiTeIbHBIE U
KOHTPOJIbHBIE paboThl" oceTHas

PenetuTop no anrebpe u Havanam ananuza st 10-11 kimaccoB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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