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HOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (hopMUpYeET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (OopMyIHpyeT CBOU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VYuebHblli Kypc anreOpsl M Havall MaTeMaTHUYECKOro aHalih3a 3aKjia/IbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUs1 OCHOBHBIX TEHJICHLIUWA pa3BUTHS S3KOHOMHUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSAMHU areOpbl M MaTeMaTHUYeCKOro aHaliu3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHYECKOE MBILICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
WHTEpPIpPETAlUN  TOJYYEHHBIX  PEUIEHUH, 3HAKOMATCS C  OpUMEpaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMH U UX aBTOPAMH.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIBbHBIM BOCIUTATENIBHBIM MOTEHIIMAIOM,
KOTOpBIM peanu3yeTcsi Kak uYepe3 Yy4eOHBIM Mmarepual, CrnocoOCTBYIOUIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus anreOpe M HayalaM MAaTeMaTHYEeCKOTO
aHaJIH3a JISKUT JEATETHHOCTHBIN IPUHIIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUUCIEHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUsI U HepaBeHCTBay, «Hauana
MaTeMaTU4YeCcKoro aHanu3a», «MHoXkecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTENEHHO HACHIIAACh HOBBIMH TEMaMU W paszjaenamu. JaHHBIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3aJaud, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 o0pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBBIE BBIpAXEHHs, paboTaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleunpUyYecKue 3aJayd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, IIMPOKO HCIONB3YIOTCS 0000IIeHHE U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHUS
palMoHaNbHBIX, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBaHUM (PYHKIUI C TIOMOIIbIO NPOU3BOJHOM, IIPU PELIEHUM MPHUKIAJHbBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BBIPAXKECHUU,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  IPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMy 3aBUCUMOCTH MEXAY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOil dopme: aHATUTHYECKOH, rpaduueckoil u crmoBecHo. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyr KaK MAaTEeMAaTHYECKUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEHMsl TpolueccoB. JlaHHas cojlep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (hOPMaIbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIJAIOLIMXCSl PE3ysbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopepxarenpbHO-MeTOANYECKas: TUHUSA «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosee YHUBEPCAIBHBIM SI3BIK, OOBEIUHSIOUINN BCE pPa3/eibl
MaTeMaTUKU M €€ MPWIOKEHUH, OHU CBS3bIBAIOT pPa3HbIE MaTEeMaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCHOJIb30BATh €ro /I BBIPAKEHUS CBOMX MBICIIECH.
JpyruM BaXXHbIM TPU3HAKOM MATEMaTUKUM KaK HAayKd CJeAyeT MpU3HaTh
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
npaBuWiaM  I[OCTPOCHMsI  JIOKa3aTeJIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET PpAa3BUTHUIO JIOTUYECKOTO MBIIICHUS
0Oy4Jaronmxcs, N03BOJIIET UM CTPOUTH CBOM PACCYKJIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTUYECKOTO MOJEIHPOBAHUS, KOTOPbIE IMPU3BAHBI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEJICH peaJbHbIX
CUTYyalluii, WCCIEAOBAHMS H3TUX MOJENEH C MOMOUIbIO ammapara ajiredpbl H
MaTE€MaTUYECKOr0 aHaliM3a, WHTEPHpPETAlMH MOJYyYEHHBIX pe3yibTaToB. Takue
3a/1aHUS BILUIETEHBI B KaXKbIi U3 pa3eI0B IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJIOAATEeIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCHl,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  MpoOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEMaTUYECKOrO aHaJIU3a».

Ha wu3yuenune yueOHOro kypca «AnreOpa M Havaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
KJ1acce — 136 4acoB (4 yaca B HEJIEITI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoauueckue npoou. IlpuMeHeHue npodeil W NPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpnbnmkéHHBIC BRIYUCIICHHS, TTpaBUiIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUEe HePAaBEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BEIPAXKEHUM, COACPIKAIIMX CTETIICHU U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOJIbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pEIICHHMS

Jorapu(pMUYECKUX YpaBHEHHIA.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTens MaTpUllbl 2X2, €ro TeOMETPUYECKUI CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

@OyHkuuu U rpadpuku

®yHkus, crnocodbl 3agaHus (QyHknuu. B3anMHO o00patHble (QyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHas pyHKIMS ¢ HATypaJbHBIM U 1IEJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OHW CTENEHU Kak (PYHKIMKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKUMNA 151 peLICHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs ITOCJICAOBATEIbLHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIEH MeOMETPUUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Uncno e. @opmyia ClI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HemnpeppiBHbIle GyHKIIMM W WX CBOMCTBA. TOukw pasphiBa. ACHUMIITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuit CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeNbHOM K rpa@uKy (QpyHKINU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpandeckas U TPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHru u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs PEIICHHs] PU3NUECKUX U TEOMETPUUECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PellieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEJbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKHU

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTpPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne MHTErpaja s HAXOXKICHHS IUIOIAJeHl MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



ININIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJbTATDBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmiecTBa (BbIOOPHI, OMNPOCHl W JIPYroe), yMeEHue
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKHh U JEATEIbHOCThIO YYE€HOT0, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOYAs OSCTETUKY MaTEeMaTHUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUI, pacCyXI€HHI, BOCTIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUMTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOro oopas3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTUBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W Ppeanu3oBBIBATH COOCTBEHHBIC JKHU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4eckoMy  O0Opa3oBaHUI0O U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBJICHHOCTH;



7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(OPMHPOBAHHOCTh  JKOJIOTUUECKOW KYJbTYPhl, TIOHUMAHWE BIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYSCKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY’)Karoliel cpenbl, IJIAHUPOBAHUE TMOCTYIKOB U OILICHKH HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIIECTBEHHOM  MPAKTUKH, TOHHMAaHUE
MaTeMaTUYECKOW HayKuh Kak c]epbl 4eloBEUECKOW esATeNbHOCTH, 3TamoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEIbCKYIO JEATEIBHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHMBePCAJIbHbIE YUeOHbI€ el CTBUS

ba3oBble 1ornyeckue qeficTBu:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ieTICHUS TIOHATHI, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(DUKALINY,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIPUHUMATh,  (opmMynupoBaTh U NPEeOOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOIIOMCHHUIX W YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JienaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MPOBOJNUTH CAMOCTOSTEIHHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKIACHHIA
(TIpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4eOHOW 3amaund  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUSA, BBHIOMpATh HauOoJiee TMOAXOAAIMK ¢ y4ETOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHUBOpEYHE,  MpoOJIeMy,



yCTaHaBJIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CAMOCTOSATENILHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ty 00bEKTaMU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaM
OpOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OLEHHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMpoIlecca, a TakKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmaumeii:

BBIABJIATh AeUIMTH MHPOPMAIINKU, TAaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1auu;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh WH(OpMAIINIO, MPEACTABISITh €€ B pa3luyHbIX ¢dopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTD uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHbIE YHHBEpPCAIbHbIE YUeOHbIE 1eHCTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
IeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/IH B
YCTHBIX M IIMCBMCHHBIX TCKCTAX, AAaBATh IIOACHCHHA II0 XOAYy PCHICHHA 3adaydu,
KOMMEHTUPOBATH MIOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaEMOU TEMHI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCIICHHBIC Ha IIOUCK
pel_HeHI/IH, COIIOCTABJISITH CBOU Cy}KJIGHI/IH C CY)KJIGHI/ISIMI/I JIpyTI/IX y‘laCTHI/IKOB
nuainora, oOHapyKMBaTh Pa3jM4ve M CXOJCTBO MO3WIMNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBAaHUs],
MIPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHMS € YYETOM 3ajay
Npe3eHTalud U OCOOCHHOCTEH ayIUTOPHUH.



PeryasiTuBHbIe YHHBepPcaJbHble YueOHbIEe AelCTBUSA

CamoopraHuzanms:

COCTaBIISITh IIJIaH, aJITOPUTM PEUICHHS 3a/1auH, BEIOMPATh CIIOCOO PEIICHUS C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BJIQJIeTh HaBBIKAMU  [IO3HABAaTENbHOH  pediiekcuu  Kak  OCO3HAHHUSA
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJbTaTOB, BIAICTh
criocobaMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI Tpollecca W pe3yibTaTa pEIICHUs
MaTeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NIPH PEHICHUU 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEH U YCIOBHUSAM, OOBSICHITH IPUIHNHBI
JOCTIDKCHHSI U HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHAOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl mTpu pelmieHnH YYeOHBIX 3aJad4, MNPUHUMATh IIe1b COBMECTHOU
NEATEeLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpenesTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX JAaTh TMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyNMNoOBBIX GopMax paboThl (0OCYkaeHHS, OOMEH MHEHMUIA,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBHINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIEHAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy ob6yuenuss B 10 kjacce 0OydYarOIIMICA TOJYYUT CICAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, TPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHUS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEANIbHOMW KU3HU,



MPUMEHSTh MPUOIKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, PUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHNN;

CBOOOJHO ONEPHUPOBATH TMOHATHEM: CTENEHb C LEJbIM I0Ka3aTeseM,
UCII0JIb30BaTh MOAXOAANIYI0 (hOPMY 3aIMCH IEUCTBUTEIIBHBIX YHCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

cBOOOHO OINEpPUPOBATh MOHATHEM: apU(PMETHUUECKUN KOPEHb HaTypalbHON
CTEIICHH;

CBOOOJTHO OIEPUPOBATH IMOHATHUEM: CTETICHb C PAIlMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH TMOHATUAMM: JIOTapu(M YwKcHa, AECATHUYHBIE W
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTA;

OIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC W apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpPaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIMYHbIE METOJAbl PEIICHUS PAlMOHAIBHBIX M JPOOHO-
pallMOHAIIBHBIX YpPaBHEHUM, MPUMEHATH METOJ HWHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MEPEeMEHHOM,
MHOTOWIEH C IelbiIMU KOd(DPUIIMEHTaMH, KOPHM MHOTOYIEHa, MPUMEHSThH
JIeJIEHNEe MHOTOYJIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
ISl pelieHus 3a/1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSIMHU: CHCTEMAa JIMHEHHBIX YypaBHEHHIA,
MAaTpUla, ONPEACIUTENIb MAaTpUlbl 2 X 2 W €ro TreOMETPUYECKUN CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpENENUTENss 2 X 2 JuIs BBIYUCIICHHMS €r0 3Ha4yeHus,
MPUMEHSTh ONPEACIIUTENIN [IJIi PEUICHUS CHCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAIlMH C MOMOILIBI) CUCTEMbI JJUHEWHBIX YPABHEHUN,
UCCIIE0BATh IOCTPOEHHBIE MOJEIHM C IOMOILIBIO MaTpPULl M ONPEIEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAXKEHUH, COJEPKAIIMX CTEIEHH C
PalMOHAIBHBIM [TOKA3aTEeIIEM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHUs
Jorapu(MUYECKUX BBIPKCHHUI;



cBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: HPPALMOHANBHBIE, TOKAa3aTEIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C ITOMOIIbIO PABHOCHIIbHBIX
NEPEXO0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIBI JIJIsl PeoOpa3zoBaHus
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATH HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUMH;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUS, YpaBHEHHs, HEPAaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anreopsol.

DOyHkuuu ¥ rpapuku:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QYHKIUHU, Kommo3uius GyHKUud, Tpaduk GyHKIUH,
BBIINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEAEICHUS U MHOXKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUPOBaTh MNOHATUSAMM: UETHbIE M HEUYETHbIE (YyHKUUH,
nepuoanueckue (QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYyMbl U
MUHUMYMBI (pyHKIIMM, HamOoJblllee M HAWMEHbIIEe 3HAaueHWEe (YHKIUU Ha
IPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHbIM U
LENbIM [OKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMHM C HATypaJbHBIM W LIEJIbIM
nokasaresieM, rpaduk KOpHS N-Od CTENEeHH Kak (YHKIMH OOpaTHOM CTENEeHU C
HaTypaJbHBIM MOKa3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHAs, KBaApaTUyHas WU JPOOHO-IMHEIHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U IOCTPOEHUE UX TPapUKOB;

cBOOOIHO ONEpHpOBaTh MOHATHAMH: IOKa3aTelbHas M Jjorapudmuyeckas
(GyHKUMH, WX CBOMCTBA U TrpauKH, HCIOJIb30BATh MX TIpaQUKUA ISl PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMNEPUPOBATH MOHSTUSIMU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
orpesieNieHue TPUTOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpauku (yHKUIUN JUId  HCCIEAOBAaHHSA IPOLECCOB U
3aBUCUMOCTEN MpH pElIeHUH 3aJlay U3 APYruX y4eOHBIX MPEIMETOB U pealbHON
YKU3HU, BbIpAXXaTh (POPMYJIAMHU 3aBUCUMOCTU MEXKIy BEIMYMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUECKasi MPOTPECcCUs, TUHEHHBIA U



AKCIIOHEHITUATLHBIN POCT, (OpMyIa CIOKHBIX MPOIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

UCIIOJIB30BaTh MPOTPECCUU ISl PEUIEHUS pPeabHBIX 3a7ad MPHUKIATHOTO
XapakrTepa;

CBOOOJTHO OIEPUPOBATH MOHITHIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATEILHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE MOCIEI0BATEILHOCTH,
MOHMMATh OCHOBBI 3apOXKJCHUSI MaTeMaTHYECKOro aHajiu3a Kak aHaiu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OMNEpPUPOBATH MMOHATUSIMH: HENPEPhIBHbIE (PYHKIUU, TOUKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOO/IHO OIEpUpPOBaTh MOHATHEM: (YHKIIMS, HENpEephiBHAS Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATH TOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIMU, KacaTellbHas K Tpaduky QyHKINY;

BBIYUCIISITh MPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3UIIUU
IBYX (YHKIIMH, 3HATh MPOU3BOHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIB30BaTh T€OMETPUUECKUU U (U3UYECKUM CMBICT TPOU3BOIHON Jis
pelIeHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJIHO  OMEpUPOBATH  MOHATUSIMU:  MHOXKECTBO, ONEpalMd  Haj
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jyisi ONUCaHUs PeabHbIX
MPOIIECCOB U SIBJIICHUM, TP PEIICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIpEACIICHHe, TEeopeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MAaTEMAaTHUYECKOTO O0BEKTA, T0KA3aTeIbCTBO, PABHOCUJILHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIOUTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOT0 aHAIN3a:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIIO,
MHOKECTBA HATypaJbHBIX U LEJBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uenbix yucen, HOJl u HOK HaTypalibHBIX 4MCeNn JJIsl pelIeHHs 3a7a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJIHO OMNEpPUPOBATh IMOHATHEM OCTaTKa 10 MOJYJII0, 3alUChIBATh
HaTypaJibHbIE YHCIIA B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEpUPOBATh TMOHATHUAMH: KOMIIEKCHOE YHCIO M MHOXKECTBO
KOMITJIEKCHBIX YHCEJI, MPEACTABIATh KOMIUIEKCHBIE UYMCa B alreOpandeckod u



TPUTOHOMETPHUUYECKOI (hopMe, BBITIOIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA:

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPpPAIMOHAIIbHBIC, IMOKa3aTeJbHbIC U
jJorapuMUUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICEHUS C TMOMOUIBIO
PABHOCHWJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATH OTOOp KOpHEH TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJTHO OIEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBI  JIJII  pPEIICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIECACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI M COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palMOHAJIbHBIE, UppaLMOHAJIbHBIE, IIOKa3aTEeJIbHBIE,
gorapuMUYECKHe U  TPUTOHOMETPUYECKHE YpaBHEHUST U  HEPaBEHCTBA,
COJZIeprKalllie MOIYJIM U IIapaMeTpBhl;

IPUMEHATH TpaduyecKue METOIbI JUIsl PELLICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3aJ1a4d ¢ mapaMeTpaMy;

MOJICJIMPOBATh peajbHblE CUTyallMd Ha S3bIKE airedpbl, COCTaBJIATh
BBIDAKECHHUSI, YPABHEHUS, HEPABEHCTBA W MX CHCTEMBI II0 YCJIOBHUIO 3a/1ayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHWEM ammaparta anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOIIBIO 3JIEMEHTapHOro
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTh TI'EOMETpPHUYECKHE 00pa3bl ypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaPUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS U HCCIENOBaHUS pealbHbBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamsa:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3KE;



UCIIOJIb30BaTh MPOU3BOJHYIO IS HAXOXKIEHUS HAWIY4IIero pelIeHUs B
OPUKIATHBIX, B TOM YHCIE COLMAIbHO-’KOHOMHUYECKUX, 3aJayax, i
OTpE/IENICHUS] CKOPOCTH W YCKOpPEHHUsS Tpolecca, 3aJaHHOro (QOpMyJol WM
rpaduKom;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: IepBooOpa3Has, OmNpeAeIEHHbIHI
UHTETpall, HAXOJUTh MEePBOOOpa3HBIC AJIEMEHTAPHBIX (QYHKIMA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IN THIOCKUX GUTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIHPOBAHUU Ha TpHUMEpe
cocTaBiieHus U depeHInalIbHBIX YPaBHEHUI;

pemaTh MPUKIAJAHBIE 33a4d, B TOM YHCJIE COLUAIbHO-d9KOHOMUYECKOTO U
buznyecKoro Xapakrtepa, CpeacTBaMu MaTEMaTHYECKOTO aHanm3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No 11/ HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
NPOrpamMMblI KoummuecTBo yacoB o0pa3oBaTe/IbHbIE PeCcypChl
MHOX€ECTBO JIeHCTBUTENBHEIX YHCEIL. Ob6pa3zoBaTenbHble Npe3eHTaLum,
1 MuorousieHbl. ParioHa bHbIe ypaBHEHHS ” https://ege.sdamgia.ru,
1 HepaBeHCTBA. CHCTEMBI JIMHEHHBIX http://zadachi.mccme.ru ,
ypaBHEHUIA http://www.problems.ru/,
Obpa3oBaTe/ibHble Npe3eHTaumu,
) ®ynkuuu u rpaduku. CreneHHas 12 https://ege.sdamgia.ru,
(GYHKIIHS C [IEJIBIM ITOKa3aTelIeM http://zadachi.mccme.ru ,
http://www.problems.ru/,
Ob6pa3oBaTenibHble Npe3eHTaLum,
3 ApumMeTniecKuit KopeHb N-0i CTETICHH. 15 https://ege.sdamgia.ru,
HppaimoHaibHble ypaBHEHUSI http://zadachi.mccme.ru ,
http://www.problems.ru/,
Ob6pa3oBaTenibHble Npe3eHTaLum,
https://ege.sdamgia.ru,
[MTokazarenbHas GpyHKIws. [lokazaTeabHbIe http://zadachi.mccme.ru , http:/Awww.p
4 10 O6pa3oBaTe/ibHble NPe3eHTaLuM,
YpaBHeHHA https://ege.sdamgia.ru,
http://zadachi.mccme.ru ,
http://www.problems.ru/, roblems.ru/,
Ob6pa3oBaTenibHble Npe3eHTaLum,
5 Jlorapudmuueckast pyHKIUS. 18 https://ege.sdamgia.ru,

Jlorapudmuueckue ypaBHEHUs

http://zadachi.mccme.ru ,

http://www.problems.ru/,
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Tpuronomerpuyeckue BoIpaXXeHUS U
ypaBHEHUS

22

OO0pa3zoBaresbHbIC IPE3CHTALUH,
https://ege.sdamagia.ru,
http://zadachi.mccme.ru ,
http://www.problems.ru/,

7 [TocnenoBarenbHOCTH U MPOTPECCUH

10

OO0pa3zoBarebHbIC IPE3CHTALUH,
https://ege.sdamagia.ru,
http://zadachi.mccme.ru ,
http://www.problems.ru/,

8 HenpepriBabie dynkiuu. [IponsBoanas

20

OO0pa3zoBarebHbIC IPE3CHTAINH,
https://ege.sdamgia.ru,
http://zadachi.mccme.ru ,
http://www.problems.ru/,

[ToBTOpeHME, 0000MIICHNE,
cucTeMaTu3alys 3HaHUI

OO0pa3zoBarebHbIE IPE3CHTAINH,
https://ege.sdamagia.ru,
http://zadachi.mccme.ru ,
http://www.problems.ru/,

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KITACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoaunuecTBO 4acoB

JuaexkTpoHHble (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

HccnenoBanue GyHKIMMA ¢ TOMOIIBIO
MPOU3BOIHOMN

22

Obpa3oBaTesibHble Npe3eHTaumu,
https://ege.sdamgia.ru,
http://zadachi.mccme.ru ,
http://www.problems.ru/,

[lepBooOpa3Has u uHTErpai

12

Ob6pa3soBaTe/ibHble Npe3eHTaumu,
https://ege.sdamagia.ru,
http://zadachi.mccme.ru ,
http://www.problems.ru/,

I'paduxu TpUTOHOMETPHUECKUX (HYHKIIHH.

Tpuronomerpuyeckue HepaBeHCTBA

14

Ob6pasoBaTe/ibHble Npe3eHTaumu,
https://ege.sdamagia.ru,
http://zadachi.mccme.ru ,
http://www.problems.ru/,

I/IppaL[I/IOHaJ'IBHBIe, IMOKa3aTCJIbHbIC U
J'IOFapI/I(l)MI/I‘IeCKI/IC HCPABCHCTBA

24

Ob6pasoBaTe/ibHble Npe3eHTaumu,
https://ege.sdamgia.ru,
http://zadachi.mccme.ru ,

http://www.problems.ru/,

KoMmnnexcHbie unciia

10

Ob6pasoBaTesibHble Npe3eHTaLmm,
https://ege.sdamgia.ru,

http://zadachi.mccme.ru ,

http://www.problems.ru/,

HarypanbHsle u niensie yucna

10

O6pa3oBaTesibHble Npe3eHTaumm,
https://ege.sdamgia.ru,

http://zadachi.mccme.ru ,

http://www.problems.ru/,
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Cucremsl paluOHAJIbHBIX,

O6pasoBaTe/ibHble Npe3eHTaumm,
https://ege.sdamgia.ru,

7 HUPpAIMOHAIBHBIX HOKaBaTCJ'IBj—II)IX u 12 http://zadachi.mecme.ru .
JOrapHpMUHICCKIX ypaBHeHHil http://www.problems.ru/,
Ob6pa3oBaTeibHble Npe3eHTaumu,
8 Sazawn ¢ napamerpami 16 https://eqe.sd_amma.ru,
http://zadachi.mccme.ru ,
http://www.problems.ru/,
ObpasoBaTe/ibHble Npe3eHTaumu,
9 [ToBTOpenue, 0600IICHNE, 16 https://ege.sdamgia.ru,
CHCTEMATHU3ALINS 3HAHUI http://zadachi.mccme.ru ,
http://www.problems.ru/,
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne o/ Tema ypoka
KosaunuyectBo 4yacos
MHoxecTBO, Olepaluy HaJl MHO)KECTBAMH U UX CBOHCTBA
Huarpammsl Ditniepa-Benna
3 [TpuMeHeHHEe TEOPETUKO-MHOKECTBEHHOTO anmnapaTa /Ui pelieHus 3a1ay 1
4 Panronanbshble yncina. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, IPOLEHTHI, 0ECKOHEUHBIE 1
HEepUOIMYECKUe IpooH
5 Pannonanphblie yncna. OObIKHOBEHHBIE U IECATUYHBIE APOOU, IIPOLIEHTHI, 0ECKOHEUHBIE 1
MePUOIUYECKHUE IPOOH
6 [Tpumenenue apoOeli U NPOLIEHTOB JJIs PELIEHUS IPUKIIAHBIX 3a/1a4 1
7 [Tpumenenue apoOei U MPOLIEHTOB IS PEIICHUs PUKIAIHBIX 33124 1
8 [eiicTBuTenbHbIe ynciia. PannoHanbHble U HppalMOHAIIBHBIC YHCIIA 1
9 Apudmernueckne onepanum ¢ AeUCTBUTEIbHBIMHI YU CIAMH 1
10 Monynb 1eMCTBUTENBHOTO YKCIIA U €r0 CBOMCTBA 1
1 [TpuOnmxE€HHBIE BHIYMCIIEHUS, IPAaBUJIa OKPYTJICHUS, IPUKUAKA U OLIEHKA pe3yibTara 1
BBIYMCIICHHUI
12 OCHOBHBIE METO/IbI pelIeHUs LIEIbIX U IPOOHO-PAIIMOHAIBHBIX YPAaBHEHUI 1 HEPAaBEHCTB 1
13 OCHOBHBIE METO/IbI PEIIEHUS LIETbIX U IPOOHO-PAIIMOHANBHBIX YPaBHEHUH U HEPAaBEHCTB
14 OcHOBHBIE METO/IbI PEIIEHNUs LENbIX U APOOHO-PAlMOHAIBHBIX YPaBHEHUI U HEPABEHCTB
15 MHorousneHs! 0T OHON epeMEHHOM. JleeHrne MHOTOWIeHa Ha MHOTOWIEH C OCTaTKOM. 1
Teopema bezy
16 MHorouieHsl ¢ nenbiMu kodddurrentamu. Teopema Buera 1
17 Pemenne cucreM TMHENHBIX YpaBHEHUI
18 Pewienne cucreM TMHENHBIX YPABHEHUN




Matpuia cuctemsl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTpULbl 2X2, €ro

19 reOMETPUYECKUI CMBICI M CBOMCTBA; BBIYMCICHHUE €r0 3HAUCHUSI 1

20 Onpenenurens MaTpulbl 2X2, €ro TeOMETPUUYECKUIN CMBICI U CBOICTBA; BBIYUCIIEHUE €TI0 1
3HAYCHUS

21 [TpuMeHeHue ornpenennTeNs A pelieHUs] CHCTEMbI IMHEHHBIX YpaBHEHUH 1

22 Pemienune npukiiagHbIX 3a7a4 ¢ OMOILBIO CUCTEMBbI IMHEHHBIX YpaBHEHUN

23 Pemenne npukitagHbIxX 3a/1a4 ¢ IOMOIIBIO CUCTEMBI IMHEHHBIX YPABHEHUN

24 Koumponvnas paboma Nel "Payuonanvusie ypasnenus u HepaseHcmea. Cucmemvl TUHENHbIX 1
ypaeuenuu"

o5 OyHK1M, criocoObl 3a1anus GyHkuu. B3anmuo oOparuele pynkunu. Komnosuuus 1
byHKIMi

26 ['padux GyHKImu. DnemMeHTapHbie mpeodpa3oBanus rpaguKkoB HyHKIHNA 1

97 OO6nacTp onpeneneHuss 1 MHOKeCTBO 3HaueHui Gpynkuuu. Hymm dynxiun. Ipomexytku 1
3HAK MMOCTOSIHCTBA

28 Yérable u HeuéTHbIe pyHKUUU. [lepuoanyeckue pyHkuuu. [IpoMexyTKu MOHOTOHHOCTH 1
byHKIIIHN

29 Maxkcumymbl 1 MUHUMYMBI QyHKIMH. Hanbornpiiee 1 HauMeHblee 3Ha4eHne GyHKIINU Ha 1
IPOMEXKYTKE

30 JluneliHas, KBapaTU4HAs ¥ TPOOHO-TUHEWHAs PYHKIUU 1

31 DJeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE IPaUKOB ITUX (PYHKITHIA 1

32 DJIeMEHTapHOE UCCIICIOBAaHUE B ITOCTPOCHHE TPaUKOB dTUX (DYHKITHI 1

33 Crenensb ¢ 1enbIM TIoKa3zaresneM. buaom Herotona 1

34 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1

35 CrenenHast GyHKIUS C HaTypalbHBIM U LIeJbIM MToKa3zareneM. E€ cBoiicTBa u rpaduk 1

36 Koumponvnas paboma Ne2: "Cmenennasn ¢hynxyus. E€ ceoticmea u epagux” 1

37 ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBa 1




38 Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA 1
39 [TpeoOpa3oBaHuUs YUCIOBBIX BBHIPAKECHUH, COIEPKAIINX CTETICHN M KOPHU 1
40 [IpeoOpa3zoBaHms YUCITOBBIX BBIPAXKCHHH, COAEPIKAIIUX CTCIICHH M KOPHH 1
41 [TpeoOpa3oBaHuUs YUCIIOBBIX BBHIPAKECHUH, COIEPKAIINX CTETICHN M KOPHU 1
42 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPABHEHUI 1
43 HppaunonanbHble ypaBHeHUs. OCHOBHbIE METO/bI PEIIEHUS UPPALMOHAIBHBIX YPABHEHUI 1
44 UppanumonanbHble ypaBHeHN. OCHOBHbIE METO/BI PELICHUS UPPALIMOHATIbHBIX YPaBHEHUN 1
45 PaBHOCHIIbHBIE ITEPEXObI B PEIIEHUH HPPALIMOHAIBHBIX YpaBHEHHH 1
46 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPAIIMOHAIBHBIX YPaBHEHHH 1
47 PaBHOCWIBHBIE ITEPEXO/BI B PELICHUU UPPALMOHAIBHBIX YPAaBHEHUN 1
48 PaBHOCHIIbHBIE ITEPEXObI B PEIIEHUH HPPALIMOHAIBHBIX YpaBHEHHH 1
49 CgoiicTBa u rpaduk KOpHS N-0if cTENeHN KaK (YYHKIIMA 0OpAaTHOW CTETIEHH C HATypaJIbHBIM 1
MoKa3aresiem
50 CaoiicTBa U rpauK KOpHsI n-0i CTENeHH Kak (QyHKIMK 0OpaTHOM CTENEHH C HaTypaJIbHbIM 1
MoKazaresiem
51 Konumponvnasa paboma Ne3: "Ceoticmea u epagux xopus n-oti cmenenu. Uppayuonanvnvle 1
ypaenenus"
52 CreneHb ¢ paliMOHAJILHBIM IIOKa3aTeIeM U e€ CBOWCTBA 1
53 Crenenb ¢ pallmOHAJIBLHBIM [TOKA3aTeIeM U €€ CBOWCTBa 1
54 CreneHb ¢ palioHaJILHBIM TIOKa3aTeneM U e€ CBOWCTBa 1
55 [Toka3zarenbHas (GyHKIHSA, €€ CBOMCTBA U rpaduk 1
56 Hcnonp3oBanue rpaduka GyHKIUU A peLICHUS YpaBHEHHM 1
57 Hcnonb3oBanue rpaduka GyHKINU A pelIeHUs] ypaBHEHHH 1
58 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/ bl PEIICHUS [T0Ka3aTeIbHBIX YPABHEHHM 1
59 [Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METO/IbI PEIIEHUS T0KA3aTEIbHBIX YpPaBHEHHH 1




60

ITokazaTenbHBIC YpaBHCHHA. OcHoBHBIC MCTOJbI pCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

1
61 Koumponvnas pabom Ne4: "llokazamenvuas ¢pyuxyus. Iloxkazamenvhole ypagnenus" 1
62 Jlorapudm uucna. CoiicTsa jgorapudma 1
63 Jlorapudm umncna. CoiicTBa jJorapudpma 1
64 Jlorapudm uucna. CoiicTsa jgorapudpma 1
65 JlecsaTHUuHBIC U HATYPAJIbHBIC JTOTAPHUPMBI 1
66 JlecaTH4HBIE U HATYypaJIbHBIE JTOTapH (MBI 1
67 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIIUX JTOTAPHPMBbI 1
68 [TpeoOpazoBaHue BRIpAKCHUH, COIEPIKANTUX JToTapu(pMbI 1
69 [TpeoOpazoBaHue BRIPpAKCHHH, COEPIKANUX JToTapu(MbI 1
70 Jlorapudmuueckas GyHKIMA, €€ CBONCTBA U rpaduK 1
71 Jlorapudmmueckas GpyHKIus, €€ CBOHCTBA U Tpaduk 1
72 Hcnonb3oBanue rpaduka GyHKINUN AJIS peIIeHUs] ypaBHEHUN 1
73 Hcnonb3oBanue rpaduka GyHKINN AT pelIeHUs] ypaBHEHHH 1
74 Jlorapudmuueckre ypaBHeHus1. OCHOBHbBIE METO/IbI PELIEHMS] IOTapU(PMUUECKUX ypaBHEHUIN 1
75 Jlorapugmuueckue ypaBHeHUsl. OCHOBHbIE METO/BI pEIIEHUs JIorapu(PMUUECKUX YpaBHEHHH 1
76 Jlorapudmuueckre ypaBHeHuss. OCHOBHBIE METO/bI PELICHUS JIOTAPU(PMUUECKUX YpaBHEHUI 1
7 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLIEHUH JIOTAPU(PMUUECKUX YpaBHEHUIN 1
78 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIIEHUH JIOTapu(MUUECKUX YpaBHEHUN 1
79 Koumponvnas paboma Nes: "Jlocapugpmuuecxas ¢ynxkyus. Jlorapudmudeckue ypaBHeHU" 1
80 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC YMCIIOBOTIO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT€HC YMCIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCUHYC U apKTaHI€HC YUCIOBOTO apryMeHTa 1
83 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC YMCIIOBOTO apryMeHTa 1
84 TpuroHomeTpudeckast OKpy>KHOCTb, ONIPEICTICHHE TPUTOHOMETPUYECKIX (PYHKITUI 1




YHICJIIOBOT'O apryMEHTa

Tpuronomerpudeckas OKpyKHOCTb, OIIPEEIICHHE TPUTOHOMETPUYECKUX (PYHKIIUI

85 1
YHCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1
90 [TpeoOpazoBaHrEe TPUTOHOMETPUUICCKUX BBIPAKECHUN 1
91 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1
92 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1
93 [TpeoOpazoBaHre TPUTOHOMETPUICCKUX BBIPAKECHUIN 1
94 Perennie TpUroHOMETPUUECKUX YPaBHEHHH 1
95 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1
96 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
97 Pemenne TpUroHOMETPUUECKUX YPaBHEHUM 1
98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHHA 1
99 Pemennie TpHroHOMETPUUECKUX YPAaBHEHUM 1
100 Pemnienne TpUroHOMETPUUECKUX YPAaBHEHUM 1
101 Koumponvnas pabom Ne6: "Tpueconomempuueckue 8olpaxceHus u mpuecoHoOMempuyecKue 1
ypaenenus"
102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUs TIOCIE0BATEIbHOCTEH. MeTo I MaTeMaTH4eCcKOi 1
WHIYKIIAH
103 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCIIEA0BaTENILHOCTH. McTOpHs aHann3a 6€CKOHEUHO MaJIbIX
104 Apudmerndeckast mporpeccus
105 ['eomeTpuyeckas mporpeccus 1




106 BeckoHneuHO yObIBaromasi reoMeTprUIecKasi POrPeCcCHsI 1
107 Cymma 6ecKOHEYHO yOBIBAIOIICH FeOMETPHISCKON TPOTPECCHH 1
108 JIuHEeHbIN U SKCIOHEHIMANIbHBIA pocT. Yucio e. Popmyiia CI0XKHBIX MPOLIEHTOB 1
109 JInHEeNHBIN U 3KCIIOHEHIMAIBHBIA pocT. Ynciio e. dopmyiia CI0KHBIX IPOLICHTOB 1
110 Vcnonb30BaHue Nporpeccuu i pelieHns pealbHbIX 3a1a4 IPUKIAJHOI0 XapaKkTepa 1
111 Koumponvnas pabom Ne7: "llocredosamenvrocmu u npoepeccuu” 1
112 HenpeprsiBHbIe QyHKIINU U UX CBOICTBA 1
113 Touka pa3pbiBa. ACUMITOTHI IpaduKoB PyHKIIUN 1
114 CoiicTBa (hyHKIMI HETPEPHIBHBIX HA OTPE3Ke 1
115 CBoiicTBa (hyHKIMI HETPEPHIBHBIX HA OTPE3Ke 1
116 MeTo MHTEpBAJIOB IS PEIICHUSI HEPAaBEHCTB 1
117 Meroa MHTEPBAJIOB JUIs PEILECHUs HEPABEHCTB 1
118 MeTton MHTEpBaIoOB Ul PEIIEHUSI HEPABEHCTB 1
119 [TpruMeHeHNEe CBONCTB HEMPEPBIBHBIX (DYHKLUH [T pelIeHns 3aa4 1
120 [TprMmeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUH JUIsl pEIIeHUs 3a/1a4 1
121 [TepBas 1 BTOpas Npou3BOHbIE PYHKLIUU 1
122 Omnpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenne, GU3MUSCKUAN CMBICI IIPOU3BOTHON 1
124 VYpaBHeHUe KacaTeNbHON K rpaduKy HYHKIIMH 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1
126 [Tpon3BoIHBIE NIEMEHTAPHBIX (GYHKLIUH 1
127 [Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKLIUIH 1
128 [TpousBogHast CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHIA 1
129 [Tpou3BoiHAs CyMMBI, TPOU3BEICHMS, YACTHOI'O M KOMIO3HLIUU (QYHKIIUH 1
130 [Ipon3BoHAS CyMMBI, TPOU3BEICHUSI, YACTHOTO M KOMIIO3UIIUU (DYHKITHIT 1




131 Koumponvnas paboma Ne§: "lIpoussoonasn” 1
132 [ToBTOpenue, 0600meHue, cucTeMaTH3aIus 3HaHui: "YpaBHeHU " 1
133 [ToBTOpEeHME, 0000IIEHUE, CHCTeMaTH3alusl 3HaHul: "D yHKIUH" 1
134 HUmoeosas konmponvHas paboma 1
135 Hmoeosas konmponvuas paboma 1
136 [ToBTOpeHme, 0000IICHNE, CUCTEMATH3alIHsl 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anreOpa v Hadajga MaTeMaTHYECKOTO aHaIN3a, T€OMETPHSL.
Anrebpa 1 Havasia MaTeMaTH4YeCKoro anaiausa (B 2 yactax), 11 kmacc/ Yactsp 1:
Mopakosuu A.I'., CemenoB I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; noju
penakiueit Mopakosuua A.T"., OO1IECTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO
«11OI, MHEMO3MHA»

Marematuka: anreOpa U Hayajga MaTEeMAaTHYECKOIO aHAJIN3a, TEOMETPHUSL.
AnreOpa u Hauana matematuyeckoro anaiausa 10-11 kmacesl/ Anumos LA,

Konsrun FO.M., TkaueBa M.B. u ap. - M.: [Ipocsemenue, 2017.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS

JunakTudyeckue MaTepuabl 1o aaredpe u HavanaMm ananuza j1is 10 kimacca /
b.M. HUgnes, C.M.Caaksan, C.1. lIBapudypxa — [Ipoceemenue, 2017.
Junaktuyeckue MaTepuaibl 1o anredpe u HavasiaM aHanu3a juis 11 kimacca /

b.M. HUsnes, C.M.Caaksn, C.W. lIBapndypx — [Ipocsemenue, 2017.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
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http://zadachi.mccme.ru , http://www.problems.ru/,
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