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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHus», «OyHKuu U rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JaHHBIA
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CIEIUPUIECKUEe 3aJayd M Olepalyd: JeJICHUe Haledo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPaCIIUPCHHIO Kpyra HUCHOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOyd4aroliuecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PEILICHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBbHBIMH  (opmMamu,  MpPEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaQuKu» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYr KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
yCKOpeHHs IpoueccoB. JlaHHas conep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKUA W HCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue Apoou. I[Ipumenenue apoOell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubamxEHHbIC BRIYKCICHUS, TTpaBUiIa
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJCTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHT€HC YHCIJIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoOGpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COJIEPKAIIUX CTETICHN U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/IbI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHuW. Onpenenurens MaTpulbl 2%X2, €ro TEOMETPUYECKUN CMBICT H
CBOMCTBA, BBIYMCJIICHHUE €r0 3HAYEHUS, NPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITOMOIIBIO MATPHI] U OTIPEIEITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3afaHus (QyHKIMU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJbHBIM U LEIbIM MOKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T pEIICHUS ypaBHEHHM.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpOLECCAX M SBICHUSAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

HavaJjia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnenoBaTeABLHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEAOBaTEILHOCTEH. MeTon
MaTeMaTU4YEeCKOM VUHAYKIUY. MoHOTOHHBIE U OrpaHUYCHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma Ge€CKOHEUHO YOBbIBAIOLIEH reoMeTpUYeCcKOil
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX  3a]ad
MIPUKJIAJHOIO XapaKTepa.



HenpepoiBuble (GyHKIIMM U uX cBoiicTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(¢u3nUecKHil CMBICT IPOM3BOIHON. YpaBHEHHUE KacaTeIbHOU K rpaduKy (PyHKIIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie uwucma. AnreOpanueckass U TpUTOHOMETpHYecKas (OpMbI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIs pelIeHHs] (PU3MUECKUX U T€OMETPHUECKHUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. Perienrne TpuroHoMeTpu4eCcKux HEPaBEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppaIMOHATBHBIX, TOKA3aTENIbHBIX U JOTapu(PMUUIECKUX YPABHEHUI.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKUUM U TPaPUKH

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajladax, sl ONpPENENICHHs CKOPOCTM W YCKOpPEHHs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Beruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TPOIECCOB C TOMONIbI0  auddepeHnaIbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaXKJAHCKOM MO3UIIMU 00YyYaIoIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHUKOB M POCCUUCKON MaTeMaTUYECKON IIIKOJIHI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEJICHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpYyIdy, OCO3HaHWUE IIEHHOCTH TPYIOJIOOMS, HWHTEpPEC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHHWE IIOCTYIKOB W OIIEHKU WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKON eATeIbHOCTH, JTaroB €€
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUHM, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(]UKaIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCOO pelieHus ydyeOHOM 3ajauu  (CpaBHHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoOJIeEMYy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, SIBICHUSIMHU, ITPOLIECCAMH;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTUE IIpoliecca, a TaKXKe BbIIBUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJauyu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auanaora, oOHApY)KMBATh Pa3IMYUE W CXOJCTBO MO3HUIIMHA, B KOPPEKTHOW (dopme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU 1 OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI ¢ yYETOM HOBOU MH(OpMaALUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3yIbTaTa LEIH U YCIOBUSAM, OOBICHATH IPUINHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelieHWH YYeOHBIX 3aJad, MNPUHUMATh IeJbh COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYykIeHHS, OOMEH MHEHHUH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kjacce oOyd4arouiuiicss MOJTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass apoOb, TPOIEHTHI, HWPPANMOHATHLHOE YHCIO, MHOXECTBA
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TPAaBUJIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJIHO OINEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHT€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPAaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3 (UIUEHTaMH, KOPHU MHOIOYJIEHA, NPUMEHATH
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNPENENUTENb MaTpulbl 2 X 2 W €ero TE€OMETPUYECKUU CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBIO MAaTpHUIl U OIPEHEIIUTEIICH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKEHUH;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYJIbI Il TpeoOpa30BaHUS
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIENIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aire0pbl, COCTABIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMHM, KOMIO3UIMUSA (QYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATh TOHATUAMH: UYETHBIE W HEUYETHBIE () YHKIIWH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TI0Ka3aTeslieM, rpauk CTeneHHON (YHKUMM C HATypajbHBIM M IEJIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeieJIeHe TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMNEpUPOBATh MOHATUSAMU: apudmeTnyeckas M TeoMeTpudecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OINEpPUPOBATHh TMOHATUAMM: HENPEpPbIBHbIE (YHKUIUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOAHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHozxecTBa U JIOTHKA:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMU: OIpEACNIeHHe, Teopema, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy o60yuenuss B11 Kjacce oOydYaromiuiicss MONMYYUT CHEAYIOIIHE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHBIX 4Kcen JUIsl pelieHus 3aa4, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUJIEKCHBIX YHCEJ, NMPEJCTaBIATh KOMIUIEKCHBIE 4ucCia B aiareOpaudyeckol u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapumMuyeckre HEPaBEHCTBA, HAXOJIUTh HUX pPEUIEHUS C  [OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUN U HEPABEHCTB;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh pEAJIbHbIE CUTYallud Ha SI3bIKE alreOphl, COCTaBJISATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIUU (PYHKIIUA C TOMOIIBI0 DJIEMEHTApPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

OPUMEHATh (QYHKIHHM I MOJICIUPOBAHUS W MCCICAOBAHUSA pPealbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

WCMOJIb30BaTh IPOM3BOJHYIO IS HAXOXJCHUS HAWIYYIIETO PEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
UHTErpaj, HaxOAWTh MEepBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIMIA U BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBiieHUs TudPepeHInaNbHbIX YPaBHEHUM;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.
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20y
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CBOJCTBA

6 JuarpammbiDitnepa-Benna 1 0 0
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[Tpumenenue apoOeil 1 IPOLEHTOB VIS PELICHUS

9

MPUKJIAIHBIX 33744
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10 A http://mathnet.spb.ru
WppalMOHAILHBIC YUCIIA
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YHCIaMU
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OCHOBHBIE METOIBI PEIIEHNS [ENBIX U JPOOHO-
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paIMoHaIbHBIX YPAaBHCHUW U HEPABCHCTB
MHorouneHsl 0T OJHOM epeMeHHou. Jlenenue
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19 PemennecucreMIIMHEHHBIXypaBHEHUMA
Martpuiia CUCTeMbI TUHEWHBIX YPaBHEHHI.

20 Onpenenurenb MaTPUIBI 2X2, €r0 TeOMETPUUYECKUI https://fipi.ru
CMBICJI ¥ CBOMCTBA; BEIYMCIICHHE €r0 3HAYEHUS
[IpuMmeHeHne onpeaeIuTeNs I PEIEHUS] CUCTEMBI

21 P . P 5 P http://mathnet.spb.ru
TUHEHHBIX YpaBHEHUN
Pemenne npukiiagueix 3a1a4 ¢ IOMOIIBI0 CUCTEMBI

22 P http://www.problems.ru

JIMHEWHBIX YpaBHEHUN
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93 PCH.IGfII/IC npnmaﬂﬁmvx 3a/1a4 C MIOMOIIBIO CUCTEMBI 1 0 0 https://fipi.ru
JTUHEHHBIX YpaBHCHUN
Konumponvnas paboma Ne2 «Payuonanvusle

24 ypasnenus u nepagencmea. Cucmemul 1UHEUHBIX 1 1 0
YDABHEHUIL»

®yukuuu u rpadpukn. CtenenHasi pyHKOus ¢ mMeJbIM Moka3aTejaeMm — 129

DyHKIHA, CIOCOOBI 3aJaHNUS Ky, B3anMaO

25 YHI LA YHKL : 1 0 0 http://mathnet.spb.ru
obpatubie pyHkiuu. Kommosumusdyakimii
I'paduk KIUM. DJIeMEeHTapHbIe IPeo0pa3oBaHUs . .
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IMOCTOSTHCTBA
Yérable 1 HEYETHBIC kiun. Ileprnognyeckue
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MakcuMyMbl 1 MUHAUMYMBI kiuu. HanbGompree n . .

29 ™ YMEL QYHIL 1 0 0 https:/fipi.ru
HauMEHbIIIee 3HaUeHUE (QYHKIIUU HA TTPOMEKYTKE
Jlunelinas, KBagpaTU4yHas U OpOOHO-JIMHEHHAS . .

30 AP P 1 0 1 https:/fipi.ru
byHKIMH
DIIeMEHTapHOE HCCIICIOBAHUE U ITIOCTPOCHUE

31 P HOB P 1 0 0 http://www.problems.ru
rpadukoB 3TuX QyHKIUN
DIIeMEHTapHOE HUCCIICIOBAHUE U ITIOCTPOCHUE

32 P HOB P 1 0 0 http://www.problems.ru
rpadukoB 3TuX QyHKIUN

33 CrerneHns ¢ LeabIM IToKa3zaTenaeM. bunom Herotona 1 0 0

34 CreneHsb ¢ 1enbIM nokasareneM. buaom HerotoHa 1 http://mathnet.spb.ru
CreneHHas KIUs C HATypaJbHBIM U IEIBIM

35 (byH,_H . P t 1 0 0 http://www.problems.ru
nokasarenem. EécoiicTBa u rpaduk
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36 Konmpononaa paooma Ne3 «Cmenennan pynxuyus. 1 1 0
Eé ceoiicmea u cpagux»
Apupmernyecknii KopeHb N-o0ii crenenu. UppannonanbHbie ypapHeHus — 154

ApudmeTnyueckrii KOpEHb HATYPAIBHOU CTEIIEHU U ..

37 pucme P P 1 0 0 https:/fipi.ru
€ro CBOMCTBA
ApudmMeTnuecknii KOpEHb HATYPAIBHOU CTEIIEHU U

38 prgme P P 1 0 1 http://www.problems.ru
€ro CBOMCTBA

39 [IpeoOpazoBaHust YHCIOBBIX BBIPAKEHUH, 1 0 0
COJIEpXKAIUX CTETIEHU U KOPHU
IIpeoOpa3oBaHMs YHCIIOBEIX BEIPAXKEHUH, ..

40 peobp p 1 0 0 https:/fipi.ru
COJIEpXKAaIUX CTETICHU U KOPHHU
IIpeoOpa3oBaHMsA YHCIIOBEIX BEIPAXKEHUH,

41 beobp p 1 0 1 http://www.problems.ru
COJIEpXKAIUX CTETICHU U KOPHHU
Mppannonansaele ypaBHeHusl. OCHOBHBIE METOIEI

42 ppatl M3 ! a 1 0 0 http://mathnet.spb.ru
pelieHus: UPPaAMOHATBLHBIX YPaBHCHUH
Mppannonansaeie ypaBHeHusl. OCHOBHBIE METOIEI

43 ppatl M3 ! a 1 0 0 http://www.problems.ru
pelieHus: UPPAMOHATBLHBIX YPaBHCHUI
Uppanmonaneusie ypasHeHNsI. OCHOBHBIE METOIbI

44 ppatt P ! A 1 0 1 http://www.problems.ru
pelieHus: UPPAMOHATBLHBIX YPaBHCHUI
PaBHOCUIIBHBIE ITIEPEXOBI B PEILICHUH ..

45 PEXOLBI B P 1 0 0 https:/fipi.ru
HppallMOHANILHBIX YPaBHEHHM
PaBHOCUIIBHBIE ITIEPEXOBI B PELLICHUU

46 PEXOR If 1 0 0 http://mathnet.spb.ru
HppallMOHANILHBIX YPaBHEHHH
PaBHOCUIIBHBIE ITIEPEXOABI B PELLICHUU

47 pEXOR If 1 0 1 http://www.problems.ru
HppallMOHAIILHBIX YPaBHEHHM
PaBHOCHIIBHBIE TIEPEXOALI B PEIICHUH

48 PEXOARI B P 1 0 0 http://www.problems.ru
HppalMOHANILHBIX YPaBHEHHM
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CoiicTBa u rpaduk KOpHA N-0if CTETIEHN KaK

49 (GyHKIIMU 00OpaTHOM CTENECHH C HATypabHBIM 1 0 1 https://fipi.ru
MoKa3zaTesieM
CoiicTBa u rpaduk KOpHS N-0i CTETIEHN KaK

50 (GyHKIIMU 00paTHOM CTENEHH ¢ HAaTypaJbHBIM 1 0 0 http://mathnet.spb.ru
MoKa3zaTesieM
Konumponsnan paboma Ned«Ceoiicmea u zpaguk

o1 Kopusa N-oit cmenenu. Uppauyuonanvrvie 1 1 0
ypasnenus»

IHokazarenbHas pyHkuus. [lokazarenbHbie ypapHeHus — 104

CreneHs ¢ pallMOHATBHBIM [TOKa3aTeIeM U €€

52 HeHb © patt 1 0 0 http://www.problems.ru
CBOWCTBa
CreneHb ¢ pallMOHALHBIM MTOKa3aTeeM U e€ -

53 rienb ¢ patt 1 0 0 https:/fipi.ru
CBOWCTBA
CreneHp ¢ palMoOHAILHBIM TIOKa3aTeneM U eé ..

54 Hietb © patt 1 0 1 https:/fipi.ru
CBOWCTBA

55 IToka3zaTenbHast pyHKIHS, €€ CBOICTBA U rpaduK 1 0 0 http://www.problems.ru
Hcnons3oBanue rpaduka KIUU JIJIS] pEIICHUS

56 BaHHe MPAHIA QYHKIUI 115 p 1 0 0 http://mathnet.spb.ru
ypaBHEHUU

57 Hcnonw3oBanue rpaduka QyHKIHUA 151 pEHICHUS 1 0 0
ypaBHEHUH
[Toka3zatenbHble ypaBHEHUS. OCHOBHBIC METOIbI

58 P 5 % 1 0 0 http://www.problems.ru
pelIeHMs TOKA3aTeIbHBIX YPaBHCHUN
[Toka3zaTenbHble ypaBHeHUS. OCHOBHBIC METOIbI

59 P 5 % 1 0 1 http://mathnet.spb.ru
pelIeHns MoKa3aTeIbHbIX YpaBHEHUN
[TokazarenbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI

60 P % 1 0 0 http://www.problems.ru

peuICHUA MMOKA3aTCIbHBIX ypaBHeHI/Iﬁ



https://fipi.ru/
http://mathnet.spb.ru/
http://www.problems.ru/
https://fipi.ru/
https://fipi.ru/
http://www.problems.ru/
http://mathnet.spb.ru/
http://www.problems.ru/
http://mathnet.spb.ru/
http://www.problems.ru/

61 Konumponsnas paboma Ne5«llokazamenvnasn 1 1 0

Qyukyua. Iloxazamenvhoie ypasnenun»
Jlorapudmnueckas pynkuus. Jlorapupmuueckue ypapHenus — 184

62 Jlorapugmuucina. CoiicTBasiorapugma 1 0 0 http://mathnet.spb.ru

63 Jlorapupmuncia. CoiicTBanorapupma 1 0 0 https://fipi.ru

64 Jlorapudmuucna. CoiicTBasorapudma 1 0 1

65 JlecATHYHBIE U HATYpabHBIETOTapU(PMBI 1 0 0 http://www.problems.ru

66 JlecATHYHBIE U HATYpabHBIETOTapU(PMBI 1 0 1 http://mathnet.spb.ru

67 [IpeoOpazoBaHUEBBIPAKECHHII, 1 0 0 https://fipi.ru
COJIepIKaLUXIIOTapUPMBbI
IIpeo6 i

68 PEODPASOBATHIEBBIPAACHIH, 1 0 0 http://www.problems.ru
COJIepIKaLUXIIOTapuPMbI
[Ipeo6 i

69 A 1 0 1 http://www.problems.ru
COICpXKAITUXIIOTapH (MBI

70 Jlorapudmuueckas GpyHKIHs, € CBOHCTBA U rpaduk 1 0 0 https://fipi.ru

71 Jlorapudmuueckas GyHKIUsA, €€ CBOKWCTBA U I'PpaduK 1

7 I/Icnonb3013aHHe rpaduka QyHKUIUU JUIS PEIICHUS 1 0 0 hitps:/fipi.ru
ypaBHEHUI

73 HCHOJ‘IB30l33HI/IC rpaduka QyHKUIUU IS peleHus 1 0 0 http:/Awww.problems.ru
ypaBHEHUI

74 Jlorapudmuueckre ypaBHEHHUSI. OCHOBIiLIe METO/IbI 1 0 0 http://mathnet.spb.ru
pelieHus aorapupMUIecKux ypaBHeHUN

75 Jlorapugmuueckue ypaBHEHHS. OCHOBHVLIe METO/IbI 1 0 1 hitp:/Avww.problems.ru
pelnieHus aorapupMUIecKux ypaBHEHUN

76 Jlorapugmuueckue ypaBHEHHS. OCHOBI:I'BIG METO/IbI 1 0 0 https://fipi.ru
pelieHus aorapupMUIecKux ypaBHEHUN
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

77 N 1 0 1 https:/fipi.ru
JorapuMUYECKUX YpaBHCHHMA
78 PaBHOCHIIBHBIE TTEPEXO/IBI B pf:IHeHI/II/I 1 0 0 http:/Avww.problems.ru
JorapuPMUIECKUX YPaBHCHHMA
79 Konumponsnas paboma Ne 6 «Jlozapugpmuueckasn 1 1 0
gyukyusa. Jlocapugpmuueckue ypasnenusn»
Tpuronomerpuyeckue BbIpakKeHUs M YpaBHeHUst — 224
80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO 1 0 0 hitp:/Awvww.problems.ru
aprymMeHTa
81 CunHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YHCIIOBOTO 1 0 1 http://mathnet.spb.ru
aprymMeHTa
82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIIOBOTO 1 0 0 https://fipi.ru
aprymMeHTa
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHT'C€HC YHCIIOBOTO 1 0 1
aprymMeHTa
TpuroHomeTpuveckast OKpy>KHOCTb, OIIPEICTICHHE
84 TPUTOHOMETPUYECKUX (PYHKITUI YHCIIOBOTO 1 0 0 http://www.problems.ru
aprymMeHTa
TpuronomeTpuveckasi OKpy)KHOCTb, OIIPEICIICHHE
85 TPUTOHOMETPUYECKUX (PYHKITUH YUCIIOBOTO 1 0 1 https://fipi.ru
aprymMeHTa
86 OCHOBHBIETPUTOHOMETPUYECKUEDOPMYITBI 1 0 0 http://www.problems.ru
87 OCHOBHBIETPUTOHOMETPUYECKHEHOPMYJIBI 1 0 0 http://mathnet.spb.ru
88 OCHOBHBIETPUTOHOMETPUYECKHE(HOPMYJIBI 1 0 0
89 OCHOBHBIETPUTOHOMETpUYECKHE(HOPMYJIBI 1 0 1
90 IIpeoOpa3oBaHUETPUTOHOMETPUYECKUXBBIPAKEHUN 1 0 0 https://fipi.ru
91 [TpeoOpa3oBaHUETPUTOHOMETPUICCKIXBBIPAKCHU I 1 0 0 http://mathnet.spb.ru
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92 [IpeoOpa3zoBaHUETPUTOHOMETPUIECKUXBBIPAKCHUN 1 0 0
93 [Tpeo6pa3oBaHUETPUTOHOMETPHYECKUXBBIPAKEHHUI 1 0 1 http://www.problems.ru
94 PeleHneTpuroHoMeTpudeCcKuXypaBHEHHIA 1 0 0 http://www.problems.ru
95 PeleHneTpuroHoMeTpudeCKuXypaBHEHHIA 1 0 0 https://fipi.ru
96 PeleHneTpuroHoMeTpudeCcKuXypaBHEHHIA 1 0 1 http://mathnet.spb.ru
97 PemennetpuroHoMeTpudecKuXypaBHEHHIA 1 0 0 https://fipi.ru
98 PemennetpuroHoMeTpudecKuXypaBHEHHIA 1 0 0 http://www.problems.ru
99 PerreHneTpUTrOHOMETPUYECKUXYPaBHEHH I 1 0 1 https://fipi.ru
100 PemenunerpuronomMeTpuyecKiuXypaBHEHU N 1 0 0
101 Konumponvnaa paooma Ne7«Tpuzonomempuueckue 1 1 0
8bIPAdCEHUSA U MPULOHOMEMPUYECKUE YPAGHEHUAY
IlocnenoBaTenbHocTH U Mporpeccuu— 104
[TocnenoBaTeTbHOCTH, CIIOCOOBI 3aaHUS
102 MOCJIeI0BATEIbHOCTEH. MeToI MaTeMaTHIeCKOil 1 0 0 http://mathnet.spb.ru
WHIYKIAH
MOHOTOHHBIE ¥ OTPAHUYCHHBIC
103 rocjeaoBaresbHOCTH. McTopus aHamm3a 6ECKOHEYHO 1 0 0 https://fipi.ru
MaJIbIX
104 ApubdmMeTnueckasmporpeccus 1 0 0
105 ['eomeTpuueckasmporpeccus 1 0 0
106 BbeckoneuHoyObIBatOIaAsSTEOMETPUYECKASTIPOTPECCHS 1 http://www.problems.ru
107 CymMa 6eckoHEeUHO yObIBaOLIECH reoMeTpuyecKoi 1 0 1 hitos:/fipi.ru
Iporpeccun
108 JInHENHBIN U SKCIIOHEHIUAIBHBINA poCT. YHCIIO €. 1 0 0 http://mathnet.spb.ru
dopmyna CI0KHBIX MPOLIEHTOB
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JIMHEHBIN 1 3KCIIOHEHMAIbHBINA poCT. Huclo e.

109 DOpMYITa CHOKHEX TPOLEHTOR 1 0 0 http://www.problems.ru
110 i;r;?{”;;;ﬁzﬁ:ﬁ)";‘;‘;j:pf” PETICHIA PEAIIBHRIN - 0 1 http://www.problems.ru
111 Konumponvnan paboma Ne8 «Ilocnedosamensnocmu 1 1 0

u npozpeccuu»

HenpepsiBubiedynkuuu. [Ipoussoanas — 204

112 HenpeprsiBHbIE QYHKIIMHM U UX CBOICTBA 1 0 0 http://www.problems.ru
113 Touka pa3pbiBa. ACHMITOTHI TpapuKOB HYHKIIUI 1 0 0 https://fipi.ru
114 CroiicTBa (QDyHKIHIT HEIPEPHIBHBIX HA OTPE3KE 1 0 0 http://www.problems.ru
115 CBoiicTBa (hyHKIIMI HEMPEPHIBHBIX HA OTPE3KE 1 0 1 http://mathnet.spb.ru
116 Metoa WHTEPBAJIOB IS pEIIeHUs] HEPABEHCTB 1 0 0
117 | MeTo/ MHTEPBAIOB /IS PEIICHHS HEPABEHCTB 1 0 0 https://fipi.ru
118 MeToa HHTEPBAJIOB ISl PEIICHUST HEPABEHCTB 1 0 1
1gg | TIPmienenne nofernenpepumx i sy : 0 | hipliwww.problems.r
120 Ej’;‘fj;:‘;:;;fomm HEEPRIBHEIX (YHKIIH A1 1 0 1 http://mathnet.spb.ru
121 [TepBas u BTOpas Mpou3BOIHBIC (PYHKIIH 1 0 0
122 Onpenenenue, reOMeTPUUECKUIICMBICIIPOU3BOIHOM 1 0 0
123 Omnpenenenue, PU3NIECCKUICMBICITIPOU3BOIHOM 1 0 0 https://fipi.ru
124 VYpaBHeHHe KacaTeabHOU K rpaduky QyHKIIUU 1 0 0 https://fipi.ru
125 VYpaBHeHHe KacaTeNbHON K rpaduKy QyHKIUN 1 0 1
126 [TpousBoiHBIEIEMEHTAPHBIX () YHKITHIA 1 0 0 http://www.problems.ru
127 [Ipoun3BoaHBIE3IEMEHTAPHBIX (P YHKIIMH 1 0 0
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[IpounsBoaHass CyMMBbl, IPOU3BEICHHUS, YACTHOTO U

128 g 1 0 0 http://www.problems.ru
KOMIO3ULUH (PYHKIIHNA

129 [TpousBoanas CyMMI)Il POU3BEACHUS, YACTHOTO U 1 0 1 hitp:/fwww.problems.ru
KOMITO3UITUHU (DYHKIIAN

130 [TpousBoanas CyMMI)Il POU3BEACHUS, YACTHOTO U 1 0 0 https://fipi.ru
KOMITO3UITUHU (DYHKIIUH

131 Konumponsnaapaooma Ne9 “IIpouszeoonasn’” 1 1 0

IToBTOpEeHuUe, 06001IeHNEe, CHCTEMATH3AMSA 3HAHUI — S4

132 [ToBTOpeHue, 0600IIeHNEe, CHCTEMAaTH3aIUs 3HAHUM 1 0 0 https://fipi.ru
«YpaBHEHU»

133 [ToBTOpeHuUE, 0000IIeHNE, CHCTEMATH3aIUs 3HAHUI 1 0 0 http:/Aww.problems.ru
«DyHKIUN»

134 | Hmozosas konmponvuasa paboma Nel0 1 1 0 https://fipi.ru

135 Hmozoeaa konmponvuas pabomaNel0 1 0 http://www.problems.ru

136 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIS 3HAHUN 1 0 0

OBILEE KOJMYECTBO YACOB TIO ITPOTPAMME 136 10 0 https://fipi.ru
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11 KVIACC

KoaudecTBO 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne
w/n Tema ypoka B Kontpoabneie | IlpakTuueckue = 00pasoBaTe/ibHbIE
cero
padoTsI padoThbI pecypchl
IToBTOpEeHuUe, 06001IeHNE, CHCTEeMATH3AMSA 3HAHUI — 44
1 [ToBTOpeHue, 0600IIIEHNE, CUCTEMAaTH3aIUs 3HAHUN 1 0 0 https://fipi.ru
2 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIIS 3HAHUN 1 0 0 http://www.problems.ru
3 [ToBTOpEeHmME, 0600IIIEHNE, CUCTEMATH3AIIHS 3HAHUN 1 0 0 http://mathnet.spb.ru
4 | luacnocmuueckaskonmponvnasapaooma Nel 1 1 0
HccaenoBanue pyHKUIMiA ¢ MOMOIILIO IPOU3BOAHON — 224
5 [IpumeHeHne Tporu3BOIHOM K UCCIIEA0BAHUIO 1 0 0
(hyHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
[IpuMeHeHre Tpou3BOIHON K MCCIICI0OBAHUIO ..
6 PHMGHCHHE 1P 1 0 0 https:/fipi.ru
(hyHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
[IpuMeHeHre Tpou3BOIHON K MCCIICI0OBAHUIO
7 P . P 1 0 0 http://mathnet.spb.ru
(yHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHre TpOU3BOIHON K MCCIICI0OBAHUIO
8 P . P A A 1 0 0 http://www.problems.ru
(YHKIHMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
9 [IpuMeHeHre npon3BOIHOM K UCCIEA0BAHUIO 1 0 0
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
IIpruMeHeHne Tponu3BOAHOM K UCCIIEJOBAHUIO ..
10 P . P 1 0 1 https://fipi.ru
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
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Haxonc;[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

11 . http://mathnet.spb.ru
3HAYEHHsI HEMPEPHIBHON (PYHKIIMK Ha OTPE3KE

12 HaxoxieHre HanOOoJIbIIEro 1 HAaNMEHBIIETO
3HAYEHMsI HEMPEPBIBHON (QYHKIIMU HA OTPE3KE

13 HaxoxaeHne HanOoJIbIIEro 1 HAMMEHBIIETO https://fipi.ru
3HAYEHMsI HEMPEPBIBHON (PYHKIIUU HA OTPE3KE

14 Haxoxaenne HanOoIbIIEro 1 HAMMEHBIIETO https://fipi.ru
3HAYEHMsI HEMPEPBIBHON (PYHKIIMU HA OTPE3KE

15 Haxoxenue HaI/I6OJ'IBHUIeFO ¥ HANUMEHBIIIETO http://www.problems.ru
3HAYEHMsI HEMPEPHIBHON (QYHKIIMU Ha OTPE3KE

16 HaxoxieHne HaI/I6OJ'II)HUIeFO ¥ HaIMEHBIIIETO http://mathnet.spb.ru
3HAYEHMsI HEMPEPHIBHON (PYHKIIMU HA OTPE3KE

17 [TpumeHeHre npou3BOTHOM SISl HAXOKICHUS
HAMJTYYIIEer0 PEIICHHsI B IPUKJIAJHBIX 337a4ax

18 [IpuMeHeHre TPOU3BOIHOM IS HAXOMK ICHUSI http://www.problems.ru
HAMJTYYIIEr0 PEIICHHs B PUKJIAJHBIX 337a9ax
[TpuMeHeHre TPOU3BOAHOMN IS OTIPEICTICHIUS

19 CKOPOCTHM U YCKOPEHUSA Ipolecca, 3aJaHHOTO http://www.problems.ru
dhopmyroit wim rpadpukomM
[TpuMeHeHke TPOU3BOIHOMN TS OTIPEICTICHIUS

20 CKOPOCTH U YCKOPEHHUS IIPOIIecca, 3aJ1aHHOTO http://mathnet.spb.ru
dbopmynoit wiu rpadukoM

21 KomnosunusapyHkImii https://fipi.ru

22 KommnozunusdyHkimii

23 KomnozunusdyHnkuuit

o4 I'eomeTpudeckue 0Opa3bl ypaBHEHHIA Ha https://fipi.ru

KOOp,[[HH&THOfI IIJIOCKOCTH
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I'eomerpuueckue oOpa3bl ypaBHEHUH Ha

25 ) 1 0 http://mathnet.spb.ru
KOOPJIMHATHOU TUIOCKOCTH

26 Konumponvnas paboma Ne2«Hccnedosanue 1 1
dyukyuii ¢ nomMoub1o nPOU3600HON»

IlepBooOpa3nasi u muTerpa — 124

I1 0 , .

27 cPEOODPAsHA 1 0 https://fipi.ru
OCHOBHOECBOWCTBOIIEPBOOOPA3HBIX
I1 0 .

08 epBOOOpPA3HbIC AIEMEHTAPHBIX (DYHKIIHI 1 0 hitp:/fwww.problems.ru
[TpaButa Hax0XKACHHS TEPBOOOPA3HBIX
I1 0 7.

29 epBOOOPA3HBIC HIEMEHTAPHBIX (DYHKIIHI 1 0 http://mathnet.spb.ru
[TpaBwiTa Hax0XKJACHHS TEPBOOOPA3HBIX

30 Wurerpan. ['eomerpuueckuiicMpICIMHTET paia 1 0
Beruncnenue onpeneéHHOro HHTErpaia 1o -

31 1 0 : :
dhopmyne Herotona-JleliGnura https://fipi.ru

39 Brraucienune onpenenéimoro WHTETrpaja mno 1 0 hitp:/Awww.problems.ru
dhopmyne Herotona-JleliGnura
[TpumMeHeHre HHTErpaa i HaXOXKJACHUS

33 PHMEHER paa A A 1 0 http://mathnet.spb.ru
TUTOIIAJICH TUIOCKUX QUTYp
[TpumMeHeHre HHTErpaa i HaX0XKACHUS

34 P paia s A 1 0 http://www.problems.ru
00BEMOB TEOMETPHUYECKHX TEI

35 [IpumepsbipemenuiinnddepeHanTbHBIXypaBHEHU I 1 0 http://www.problems.ru

36 IMpumMepsiperienuiianddepeHInaIbHbIXyPaBHEHA I 1 0 http://mathnet.spb.ru
MareMaTHuecKoe MOJICITMPOBAHUE PEATbHBIX

37 IPOLECCOB ¢ NOMOIBIO AU(PepeHIIHaTbHBIX 1 0 https://fipi.ru
yYpaBHEHUH

38 Konmponvnas paboma Ne3 «Ilepsooopaznasn u 1 1

uUnmezpar»



http://mathnet.spb.ru/
https://fipi.ru/
http://www.problems.ru/
http://mathnet.spb.ru/
https://fipi.ru/
http://www.problems.ru/
http://mathnet.spb.ru/
http://www.problems.ru/
http://www.problems.ru/
http://mathnet.spb.ru/
https://fipi.ru/

I'padpuxn Tpuronomerpuyeckux pynkumii. Tpuronomerpunyeckune HepaBeHcTBa — 144

Tpuronomerpuyeckue GyHKIUHN, UX CBOIICTBA U

39 1 0 0
rpaduKu

40 Tpuronomerpudeckue GyHKIUHN, UX CBOICTBA U 1 0 0 hitps:/fipi.ru
rpaduKu

41 Tpuronomerpruueckue GyHKINH, UX CBOWCTBA U 1 0 0 htp://www.problems.ru
rpaduxu
Tpuronomerpruueckne KIIUH, NX CBOMCTBA U

42 P P Py 1 0 0 http://mathnet.spb.ru
rpaduxu

43 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U 1 0 1 hitp://www.problems.ru
rpaduxu
016 i i

44 TOOp KOpHEH TpI/IFOHOMeTqueUCKHx ypaBHEHUH C 1 0 0 http:/fwww.problems.ru
MTOMOIIBI0 TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX YpaBHEHHI C

45 P KOPHEH TP PIHACCIIX Y 1 0 0 http://mathnet.spb.ru
MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

46 Ot60p KOpHEH TpI/IFOHOMeTpI/I‘IeUCKI/IX YpaBHEHHH C 1 0 0 hitps:/fipi.ru
MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU
O160p KOpHEI TPUTOHOMETPUUECKHUX YPaBHEHHI C .

47 P KOPHEHTP PUHPCHHX IP 1 0 1 https://fipi.ru
MTOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

48 PemenneTpuroHOMeTpUYECKUXHEPABEHCTB 1 0 0

49 PerieHHeTpUrOHOMETPUYECKUXHEPABEHCTB 1 0 0 http://mathnet.spb.ru

50 PemienneTpuroHOMeTpUYECKUXHEPABEHCTB 1 0 1

51 PeleHneTpUroHoMeTpUYECKMXHEPABEHCTB 1 0 0 http://www.problems.ru
Konmponvnasa paboma Ned«I paghuxu

52 MPU2OHOMEMPUYECKUX QYHKYUIL 1 1 0

Tpuzonomempuuecxue Hepaeéencmea»

HppannonajbHble, NOKa3aTebHbIE U JorapupmMuyeckue HepaBeHCTBa -244
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OcHoBHEIC MCTOABI PCIICHUS TOKA3aTCIIbHBIX

53
HEPaBEHCTB
OCHOBHI)IG METOAbBI PCIICHUSA ITOKA3aTCIIbHBIX ..

54 p https:/fipi.ru
HepaBeHCTB
OCHOBHI)IG METOAbI PCIICHUS ITOKA3aTCIIBHBIX

55 p http://mathnet.spb.ru
HEPAaBEHCTB
OCHOBHI)Ie METOABI PCIICHUA ITOKA3aTCIIHbHBIX

56 AbLP http://www.problems.ru
HEPaBEHCTB
OCHOBHI)Ie METOAbBI PCIICHUA JIOTAPU(PMHUUYCCKUX ..

57 p pug https:/fipi.ru
HEPABEHCTB
OCHOBHBIe METOBI PCIICHUA JIOTAPU(PMHUUYCCKUX

58 ABLP prd http://mathnet.spb.ru
HEPABEHCTB
OCHOBHBIe METO BRI PCIICHUA JIOTAPUPMHUUYCCKUX

59 ABLP prd http://www.problems.ru
HEpPaBEHCTB
OCHOBHBIe METOABI PCHICHUA JJOTrapUMPMHUUICCKHUX ..

60 ABLP pud https://fipi.ru
HEpPaBEHCTB
OCHOBHBIG METOAbI PCIICHUA U AllUOHAJIbHBIX

61 ARLD ppatt http://mathnet.spb.ru
HepaBeHCTB

62 OCHOBHBIG METO AbI peHIeHI/I}I I/IppaHI/IOHaJILHLIX
HepaBeHCTB
OCHOBHBIe MCTOJAbI PCIICHUA U allUOHAJIbHBIX

63 ABLP ppatl http://www.problems.ru
HepaBeHCTB

64 OCHOBHBIe METObI peIHeHI/I}I I/IppauI/IOHaJILHLIX
HepaBeHCTB
F APUUYCCKHUEC MECTOAbBI PCIHICHUA U aAllUOHAJIbHBIX

65 pag B ABLP ppatt http://www.problems.ru
ypaBHeHI/II/I
F APUYCCKHUEC MCTOAbBI PCIICHUA U aAllUOHAJIbBHBIX

66 pag ABLP ppatl http://mathnet.spb.ru

ypaBHEHUH
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I'padmyeckue MeTo b1 peleHus TOKa3aTeIbHBIX

g7 | | padmiec HRLP 1 0 http://www.problems.ru
ypaBHEHUI
I'padmyeckue MeToO bl pelIeHuUs TIOKa3aTeIbHBIX ..

gg | |Pad PP 1 0 https:/fipi.ru
HEPaBCHCTB
I'padmueckue MeToabl perieHust

6o | [P APl petiet 1 0 http://www.problems.ru
JOTapu(PMUIECCKUX YPaBHCHHMA
I'padmueckue MeToabI perieHust

70 | Pad APTP 1 0 http://mathnet.spb.ru
Jorapu(PMUIECKUX HEPABEHCTB
I'padmueckue MeToabl perieHust

71 | pad APLP 1 0 http://www.problems.ru
Jorapu(PMUIECKUX HEPABEHCTB
I'padmyeckre MeTOIBI pelIeHUs TIOKa3aTeIbHBIX U

72 | Tpad APl periert 1 0 http://www.problems.ru
Jorapu(PMUIECKUX ypaBHEHUN
I'padmyeckre MeTO Bl PelIeHUs TIOKa3aTeIbHBIX U .

73 | 1pad APl petier 1 0 https:/fipi.ru
Jorapu(pMUUECKUX ypaBHEHHI
I'pacdmyeckue MeTobl peleHus MoKa3aTeabHbIX U

74 | pad APTP 1 0 http://www.problems.ru
Jorapu(pMUUEecKUX HEPaBEHCTB
I'padmyeckue MeTobl peleHus MOKa3aTeabHbIX U

75 | 1pad ARLD 1 0 http://mathnet.spb.ru
Jorapu(pMUUEeCKUX HEPAaBEHCTB
Konumponvnasa paooma Ne5 «Hppayuonanvhote,

76 noKazamesnvHble U 102apumuueckue 1 1
Hepasencmea»

Kommuiekcnbieunciia — 104

KowmmnekcHeie yncna. Anrebpanyeckas u

7 TPUTOHOMETpHUYECKask (GOPMBI 3aITUCH 1 0 http://www.problems.ru
KOMIIJIEKCHOTO YHUCIIa
KowmmnekcHeie yncna. Anrebpandeckas u

78 TpPUTOHOMETpUYecKas (POPMBI 3aMUCH 1 0 https://fipi.ru
KOMILJIEKCHOTO YHCIIa
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ApupmeTrueckue onepanuy ¢ KOMILTICKCHBIMU

79 1 0 0 http://mathnet.spb.ru
YUCIIAMHA

80 Apudmernueckue onepanuu ¢ KOMIICKCHBIMH 1 0 1 http:/Avww.problems.ru
YUCIIAMHA

81 I/I306pa)KGHI/I€UKOMHJIeKCHI)IX qrcel Ha 1 0 0 https://fipi.ru
KOOPIMHATHOU TUIOCKOCTH

82 I/I306pa)KeHI/IeUKOMHJIeKCHBIX yucesn Ha 1 0 0 https://fipi.ru
KOOPIMHATHOU TUIOCKOCTH
®opmyna Myaspa. KopHu N-oii ctenenu u3 .

83 1 0 0 http://www.problems.ru
KOMIUIEKCHOTO YHCJIa

84 ®opmyna Myaspa. KopHu N-oii ctenenu us 1 0 1 http://www.problems.ru
KOMIUIEKCHOTO YHCJIa

85 [TpuMeHeHHe KOMIUICKCHBIX YUCEIT JUTS PEIICHUS 1 0 0 http://mathnet.spb.ru
(DMBUYECKUX U TEOMETPUIECKUX 3a/1a4

86 Koumponvnaapaoboma Ne6 1 1 0
“Komnnexcuwvieuucna”

HarypanbHble u nesbie yucaa — 10q

87 HarypainbHble U HeIbIeuncia 1 0 0 https://fipi.ru

88 HarypainbHble U HeIbIeuncia 1 0 0 http://www.problems.ru

89 [IpuMeHeHHe MPU3HAKOB ACIUMOCTH IEIBIX YHCEIT 1 0 0 http://mathnet.spb.ru

90 [IpuMeHeHHe MPU3HAKOB ACIUMOCTH IEIBIX YHCEIT 1 0 1
[IpuMeHeHre MPU3HAKOB JCIIMMOCTH HEIbIX YHCEIT:

91 1 0 0 -//mathnet.spb.ru
HOJI » HOK http:// D
[IpumeHeHre NPU3HAKOB AETUMOCTH ENBIX YHCEI:

92 1 0 0 : . .
HOIT 1 HOK http://www.problems.ru

93 [IpumeHeHre MPU3HAKOB AETUMOCTH ENbIX YHCEI: 1 0 0 https://fipi.ru

OCTaTKH 110 MOAYJIIO
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I[IpuMeHeHne IPU3HAKOB JEJIMMOCTH LEIIbIX YUCEIT:

94 p P a H 1 0 1 http://mathnet.spb.ru
OCTaTKH 110 MOYJIO
[TpuMeHeHHe MTPU3HAKOB JACITUMOCTH IIEIIBIX YUCET:

95 anroput™ EBKiMaa [Uist pemieHus 3a1a4 B HEIbIX 1 0 0 http://www.problems.ru
ypciax

96 Konmponvnasa paooma Ne7«Teopusa yenvix 1 1 0
yucen'"

CucreMbl PallHOHAILHBIX, HPPAIMOHAJILHBIX MOKA3aTEJbHBIX U JIOTapuMUUeCKUX YPaBHeHUH — 129

CucreMa 1 COBOKYITHOCTh YPaBHEHUIA.

97 e P 1 0 0 http://mathnet.spb.ru
PaBHOCI/IJ'IBHI)Ie CUCTEMBI U CUCTEMBI-CIICICTBUS
CucreMa 1 COBOKYITHOCTh YPaBHEHUIA.

98 i M3 1 0 0 http://www.problems.ru
PaBHOCI/IJ'IBHI)Ie CHUCTEMBI U CUCTEMBI-CJICACTBUA
OCHOBHBIG METOObI PCHICHUSI CUCTEM U

99 ONRLD 5 1 0 0 http://www.problems.ru
COBOKYITHOCTEH pallMOHAIBHBIX YpaBHECHUIH
OCHOBHBIE METOIBI PEIIEHUS CUCTEM U ..

100 FOARLD 5 1 0 1 https:/fipi.ru
COBOKYITHOCTEH MPPAIMOHAIILHBIX YPABHCHHIMA
OCHOBHBIE METOIBI PEIIEHUS CUCTEM U

101 ORPLP 5 1 0 0 http://mathnet.spb.ru
COBOKYITHOCTEH MOKA3aTeIbHBIX YPaBHEHUI
OCHOBHBIE METOIBI PEIIEHUSA CUCTEM U

102 OB P 5 1 0 1
COBOKYITHOCTEH IMOKAa3aTeIbHBIX YPaBHEHUU
OCHOBHBIE METOIBI PEIIEHUSA CUCTEM U

103 . P . 1 0 0 http://www.problems.ru
COBOKYITHOCTEH JIoTapu(PMUUECKUX YPaBHECHUN
OCHOBHBIE METOIBI PEIIEHUS CUCTEM U

104 . AR P . 1 0 1 http://mathnet.spb.ru
COBOKYITHOCTEH JIOTapu(PMUYECKUX YPaBHEHHIHA
[TpuMeHeHre CUCTEM K PEIICHUI0 MaTeMaTHYECKIX
3a7a4 ¥ 3a1a4 U3 pas3iIuyHbIX 001acTell HAYKU U ..

105 A 8 g P Y 1 0 0 https://fipi.ru
peabHOM KU3HH, HHTEPIIPETAINS TTOJTY4YSCHHBIX
pe3yabTaToOB
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[IpumeHeHne cucTeM K pelIeHUI0 MaTEMAaTHYECKIX
3aj1a4 U 33/1a4 U3 Pa3IU4HbIX 001acTel HAyKH U

106 » 1 0 http://www.problems.ru
peaTbHOM KU3HU, HHTEPIIPETAIHSI ITOJTydSHHBIX
pe3yabTaToOB
[IpumeHeHEe HEPaBEHCTB K PEIICHHUIO
107 MaTeManmeCKHx 3a/a9 u 3avzxaq U3 Pa3IUYHbIX 1 0 http://mathnet.spb.ru
obrnacTell HayK U peaJlbHOM JKU3HH,
WHTEPIIPETAIHS TOTYICHHBIX PE3yIbTaTOB
Konumponsnan paboma Ne8 ""Cucmemot
108 | PauuoHanbHbLY, UPPAYUOHANLHIX 1 1
NOKA3amenbHbIX U 102apupmuiecKux
ypasnenuii"’
3agaum ¢ napamerpamu — 164
109 | PamuoHanbHBIEYpaBHEHHS C TapaMeTpaMH 1 0 http://www.problems.ru
110 | PamuoHanbHBIEHEPABEHCTBA C TApaMeTPaMH 1 0 http://www.problems.ru
111 | PanuoHaNBHBIECHCTEMEI C TApaMETPaMH 1 0 https://fipi.ru
112 WppanmoHaisHbie ypaBHEHUS, HEPABEHCTBA C 1 0 hitp://mathnet.spb.ru
napameTpamMu
113 HppanmoHaibHBIECUCTEMBI C TTapaMEeTPaMHU 1 0 http://www.problems.ru
114 [Toka3aTenbHbIC ypaBHEHHS, HEPABEHCTBA C 1 0
napaMmeTpamMu
115 [TokazaTenbHBICCUCTEMBI C TTapaMeTpaMu 1 0 http://www.problems.ru
J
116 orapu(pMUYeCKUe YpaBHECHUS, HEPABCHCTBA C 1 0 http://mathnet.spb.ru
napamMmeTpamMu
117 JlorapudmuueckuecucTeMsbl ¢ TapaMeTpamu 1 0 https://fipi.ru
118 TpuronomeTpruuecKkueypaBHEHHS C MapaMeTpaMu 1 0 https://fipi.ru
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119 TpuroHoMeTpruyeckrueHepaBEHCTBA C TTapaMeTpaMu 1 0 0 http://www.problems.ru
120 TpUroHOMETPUYECKMECUCTEMBI C TapaMeTpaMH 1 0 1 http://www.problems.ru
[TocTpoeHue 1 UCCIIeIOBAHIE MaTEMATHICCKIX
121 MOJICIICH PeabHBIX CUTYAIUH C TIOMOIIBIO 1 0 0 http://mathnet.spb.ru
YpaBHEHUH C MapameTpaMu
[TocTpoenue 1 UCCIIeIOBAHIE MaTEMATHICCKIX
122 MOJIeJIel peasbHbIX CUTYAIlUi C MOMOIIBIO CHCTEM 1 0 1 http://www.problems.ru
YPaBHEHUH C ITapamMeTpamu
[TocTpoeHwue 1 UCCIIeIOBAaHIE MaTEMATHICCKIX
123 MOJIeIIeH PeaTbHBIX CUTYAIUH C TIOMOIIBIO CUCTEM 1 0 0 http://mathnet.spb.ru
YPaBHEHUH € ITapamMeTpamMmu
K’ 0 144
124 OHmMPOIbHAA {:aﬁoma N9 "3aoauu ¢ 1 1 0
napamempamu
IloBTOpEeHue, 06001ICHNE, CHCTEMATH3AUMA 3HAHUI — 164
IToBTOpEHHE, 0000IICHIE, CHCTEMATU3AIIAS
125 bet e B 1 0 0 http://mathnet.spb.ru
3HaHui: "YpaBHEHUSs
IToBTOpEHHE, 0000IIIEHNE, CHCTEMATU3AIINAS ..
126 per 5 . 1 0 0 https:/fipi.ru
3HaHui: "YpaBHeHHs. CUCTEMbIypaBHEHUI
127 HOBTOPCVI'{I/IC, o6o6merIe, CUCTEMAaTH3ALHA 1 0 0
3HaHuii: "HepaBeHcTBa
[ToBTOpEHuUe, 0000IICHNE, CUCTEMATU3AIUS
128 b | B | B 1 0 0 http://www.problems.ru
3HaHuii: "HepaBeHcTBa
[ToBTOpEeHue, 0000IICHNE, CUCTEMATU3AIUS -
129 P | B ) B . 1 0 0 https://fipi.ru
3HaHui: "TIpou3BoiHAs U e€ MIPUMEHEHHUE
IToBTOpeHue, 0000IIEHNE, CHCTEMATH3ALIHS
130 b | B 3 " . 1 0 0 http://mathnet.spb.ru
3Hanui: "[Ipou3BoiHAs U €€ MPUMEHEHHE
131 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 1 0 0
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3HaHuii: "MHTErpan u ero npumMeHeHue"

[ToBTOpenue, 0000IIEHNE, CHCTEMAaTH3AIUS

132 . | 1 0
3HaHuil: "OyHKIMK
133 HOBTOPG:IHG, 0606I'I'ICHI/IC, cHCTeMaTH3aIus 1 0 httns:/ffipi.ru
3HaHuil: "OyHKIMK
134 | Hmozosas konmponvnas pavoma Nel( 1 1 http://www.problems.ru
135 Hmozosas konmponvnas paooma Nel( 1 1 http://www.problems.ru
136 HOBToPeHHe, 000011eHre, cUCTEMATHU3AIUS 1 0 htp://mathnet.spb.ru
3HAHHN
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 136 10
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Anre6pa Mep3znsak A.I'., Ilononckuii B.b. «IIpocsemenue» 2021

2. Maremaruka. AnreOpa u Havyajla MaTeMaTU4yecKoro aHanusa, 10 kimacc/
Mep3snsk A.I'., Homuposckunii JI.A., [TonskoB B.M.; noa penakuueit
[Togonbckoro B.E., O6mecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuitiientp « BEHTAHA-I'PA®»y; AKiinoHEepHOEOOIIIECTBO

<<I/I3}IaT€JII)CTBO ((HpOCB@IIIGHI/Ie»

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA

1. Anre6pa Mep3nsk A.T'., [Tononckuii B.b. «IIpocBemenneNe 2021

2. AnreOpa u Ha4aJI0 MaTeMaTHYECKOTro aHanu3a (0a30BbIN U
KomsirunlO.M., TkaueBaM.B., ®enopoBaH.E u ap «IIpocsenienne» 2019

yIIyOJICHHBIM YPOBHU)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET

http://mathnet.spb.ru - «CaiiT anemeHTapHOi MaTeMaTHKU JIMATpSI
Iyrunay. . http://www.problems.ru - «3agauun» Ha caiite npencraBieHo 0oJee

10000 3amau ¢ MaTeMaTUYECKUX OJTMMITMAJ ¥ BCTYIUTEIbHBIX SK3aMEHOB 110
MaTeMaTuke U nHPOpMaTHKeE.
https://fipi.ru - ®UIIN - dhenepanbHBIi HHCTHTYT ITEArOTMUSCKUX H3MEPEHUH.

EI'3, OI'D - KOHTPOJIBHO U3MEPUTEIIbHBIE MATEPUAIIBI (IEMOBEPCHUN ).
denepalibHbI OaHK TECTOBBIX 3aJJaHUI (OTKPBITHI CETMEHT)
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