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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAY4YHBIX KYPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOrO y4eOHOro Kypca oOydaromiuecs OBJIAJIEBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TE€HIECHUUN Pa3BUTHUSI SKOHOMHMKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBAThb
YTBEPKJICHHS ¢ NOMOIIBIO MHIAYKLUHH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe W KOHKPETH3allHl0, a0CTparupoBaHWE M AaHAIOruI, (opMuUpyeT
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
WHTEPHpPETAllUd  TOJIYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VY4eOHbIil Kypc o00nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBI peamu3yeTcs Kak 4dYepe3 Y4YeOHBbId Marepuai, CIOCOOCTBYIOIINN
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe Meroauku oOydeHus ajnredpe M HavajlaM MaTeMaTHYECKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BBIYUCIICHUS», «DyHKIMU U rpapuKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTeMaTH4ecKoro aHanusa», «MHoO)kecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKHE JIMHUM HW3YYalOTCS Ha TPOTSHKCHUH ABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIAasCh HOBBIMH TEMaMH W pa3jaeiamMu. JlaHHBIHA
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT Bcé Oosee
IIUPOKAM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIHHO (HOPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, PUMEHATh 3HAHUS, TTOJYYCHHBIC MTPU U3YYCHUH Y4eOHOTO Kypca, s
pElIeHUs] CaMOCTOSATEIBHO CHOPMYITUPOBAHHON MaTeMaTUYECKON 3a7auM, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YpOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YaloImMUMCS MHOXECTBA HATYPaIbHBIX, IEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4Hcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My clelnn(puYecKue 3agayd M OMNEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paAIMOHAIBHBIX U UPPAIMOHAIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHHE KOPHSI HATypalbHOM CTENEHW HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICcTaBlIeHUe O €IMHCTBE MAaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOCHUU MOJIENICH PEealbHOTO MHpA, HMIMPOKO HCIOIB3YIOTCS 0000IIeHne u
KOHKpETH3aITHSI.

Jluaus «YpaBHCHUS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pe3ynbrare OOydYarolIMecss OBJAJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIeNOBaHNH (DYHKIMI ¢ TTIOMOIIBIO MPOW3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppaIlMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKe BBIPAXKCHUH,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJisi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JMHUA «DyHKIMM W TpaQuKH» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIUIA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHs BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEKIY
pa3sNTUYHBIMA BEJIMYMHAMH, MCCIIEIOBATh TOJyUYEeHHbIE (QYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznuuHoi dopme: aHaTUTHYECKOU, Tpaduueckoi u cioBecHOU. Ero usydenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IMO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK M MPHUKIAJAHBIX 3a/ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYCHUS, BBIYUCIITH TUIOMAAu (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas cojep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
MO3BOJIIET HAXOAUTh HAWIY4YIlIee pEUIeHWe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4ECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONIMXCSI pe3yJibTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTHUS MaTeMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejaraloT HamOoJjiee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MAaTEMaTHKH W HCIIOJIh30BATh €T0 JIJISl BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYeCKONH JIOTHKH CIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBINIJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPHU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOXKIIBIN U3 Pa3/eioB MPOTPaMMBbI, TIOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha w3ydenune yueOHOTO Kypca «AnreOpa W Hayalia MaTEeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcia. OOBIKHOBEHHBIE W JCCSITUYHBIE JIPOOH, MPOIICHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepauMd € JEUCTBUTENBHBIMU  yHuclIaMd.  Monyib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOJAIIEH (POPMBI 3alMCH IEHCTBUTENBHBIX YUCEN JIUIS PEIIEHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHoOrowinensl ¢  UEJIBIMU
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTAPU(MBI.

Jlorapudmuueckue YpaBHECHHS. OcHOBHBIE METO/IbI peLeHus
Jorapu(pMUUECKUX YpaBHEHHIH.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JNMHEWHBIX ypaBHEHWM. MarTpuiia CHUCTEMbI JIMHEWMHBIX
ypaBHeHHI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUI CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccinenoBaHue TMOCTPOGHHOW MOJENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTku 3HakonocTosTHCTBA. YETHBIE 1 HeuéTHbIe QyHKIUH. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCJIEJOBaHHE U TIOCTPOEHUE UX IpaUKOB.

Crenennast QyHKIHS ¢ HATYypaJIbHBIM U IIEJIbIM ToKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 7151 peIlIeHUs YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro anajansa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTton
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckast 1 reoMeTprueckas rnporpeccud. beckonedHo yObiBatroriast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble GyHKUIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast mpon3BoaHbIE PpyHKITMH. OnIpeaenenne, reoMeTPUICCKUN 1
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, OIepaluyd HaJ MHOXKECTBAMU M HUX CBOMCTBa. [lnarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, CIEICTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Harypanbubie u nenbie yucna. [I[pumeHeHne NMpU3HAKOB JIETMMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurma EBkiuaa A pemeHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMbI-CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPALTMOHATHHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad U 3aJad U3 pa3MyHbIX o0JacTeldl HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUs YpaBHEHHUU W HepaBeHCTB. [ paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIMH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCKOro aHajIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/Jadax, Il ONPEACIICHUS CKOPOCTH W YCKOPEHHMS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoXIeHus IepBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX TMPOLECCOB C TMOMOLIBI AU depeHIInaTbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMUA 00YUalOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAJbHBIMA WHCTHUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEUICHHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370pPOBBIO (30pOBOE THTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpYAy, OCO3HaHHE IIEHHOCTH TpPYAOIIOOMs, HHTEpec K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHUuyecKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXalomel Ccpefpl, IUIAHWUPOBAaHUE IIOCTYNKOB W OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOW HayKdh Kak c]epbl 4YeIoBEYECKOW MAEesTeIbHOCTH, JTarloB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTeIhCTBA MAaTEMATHUECKUX YTBEPIKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
YCTaHABJIMBAaTh HCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, APryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BbIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HHGPOPMAIMIO PA3IUYHBIX BHUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eHCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATh MOJTYYEHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuarnora, oOHapy>KMBaTh Pa3jIM4Me€ W CXOJICTBO TMO3UIIMA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYECKOM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh TPH PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa eI B YCIOBHUAM, OOBSICHATH MPUYNHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboThl mTpW pemeHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenus B 10 kJiacce oOydarOnIuics MOJYYUT CIIEIYIOIINAE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHCIO0, MHOXECTBA
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MPUMEHSTH NMPUOIMKEHHBIE BBIYMCIICHUS, ITPaBUiIa OKPYTJIEHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOJTHO OMEpHUPOBATH MOHSTHEM: CTENEHb C 1LEJbIM I[OKa3aTeseM,
UCII0JIb30BaTh MOAXOAANIYIO0 (hOPMY 3aIMCU IEUCTBUTEIIBHBIX YUCEIT ISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

cBOOOIHO OIEPUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypajJbHOU
CTEICHU;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM: CTETICHD C PAIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OINEPUPOBATH MOHATUAMM: JIOTapu(PM YwMcHa, AECATHUYHBIE W
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATH MOHATHUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHI'€HC
YUCIJIOBOTO apTyMEHTa;

OIlIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOWIEH C TenbiMu Kod(hUuIMeHTaMu, KOPHU MHOTOWICHA, MPUMEHSThH
JIeJIEHME MHOTOWIEHAa Ha MHOTOUWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpUla, OMNPEACIUTENIb MaTpUlbl 2 X 2 W €ro TreOMETPUYECKUU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpEAEnuTeNss 2 X 2 JuId BBIYUCIEHHUS €r0 3HayeHUs,
NPUMEHSTh ONPEACIIUTENIN [IJIi PEUICHUS CHCTEMbl JIMHEHHBIX YpPaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYCHHBIN pe3yJIbTarT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHHUI;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B W OCYIECTBIISAS POBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIBI JJ1sl TpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHMSI, ypaBHEHHUS, HEPABEHCTBA IO YCIOBHMIO 3aJadd, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYyHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OIMEpUpPOBaTh TMOHATUSMU: UYETHBIE U HEUETHbIE (DYHKIIHH,
nepuoyeckue (PyHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM U
HEeabIM TIOKa3zareneM, Ipaguk CTeneHHOW (GYHKIHUHU C HATypalbHBIM U IIEJIBIM
nokasatesieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TOKa3aTeNbHAs W JorapupMuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (GyHKUUN JUIS  HCCIEAOBaHUS TMPOLIECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpudeckKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHITUIMU: MOCIEI0BATEIBLHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUN, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIIMH, KacaTenbHas K TpaduKy QyHKIIIH;

BBIUUCIISITH ITPOM3BOJAHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO U KOMITO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATH  TOHSTHSAMHU: MHOXECTBO, OMNEpaluyd  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OIPEACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy oOyuenuss B 11 kJjacce 0O0yyarIIMiiCSd TOJYYUT CIICIYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBbHBIX U ILEIbIX YUCEJ, UCIOJb30BaTh MPU3HAKUA JACITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOOJIHO OINEPUPOBATH MOHITUSMU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



cBOOO/IHO ONEPUPOBATH MOHATUSAMU: HpPPALMOHAIbHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IOKA3aTEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHATH TpauyecKue METObI JUIsl PEIICHUs] YPaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEINM C HCIIOJIb30BAHUEM ammapara anreopsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIIee U HAaMEHbIlIee 3HAUeHUs (PYHKIIMM HENPEpPhIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpENENeHUs] CKOPOCTH W YCKOPEHHWsS TMpoliecca, 3aJaHHOro (QopMysoNn uiIu
rpaduxom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA IPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 MHOro4ieHsl. PauHOHaJH)HLIci YPaBHEHHUS U 24 1 BuGmorexa LIOK
HepaBeHcTBA. CUCTEMBbl TMHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 Bunorexa LIOK
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 BuGmorexa LIOK
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10 1 BuGmorexa LIOK
ypaBHEHHUS
J .
5 orapudmuueckas QyHKIUs 18 1 Bumorexa LIOK
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1 BuGmorexa [OK
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 bubnuotexa [JOK
HenpepsiBable pynkiuu. [IpouszBoanas 20 bubmuoreka [IOK
9 HOBTOPGHH@, 000011IeHHEe, CUCTEMATH3 IS 5 9 BuGnmorexa LIOK
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHHI C TOMOIIBIO 29 1 Bunorexa LIOK
MIPOU3BOTHOM
2 [lepBooOpa3Has u uHTErpai 12 1 Bu6moteka [JOK
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1 BuGmorexa LOK
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1 BuGmorexa LOK
norapuMUUecKre HePaBeHCTBA
KommnekcHbie uncia 10 bu6mmoteka IIOK
HatypanbHble u ensle uncia 10 bubmuoreka [IOK
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX 12 1 bubmuorexa [IOK
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1 bubnmoreka [JOK
9 HOBTOPGHI/IG, 0000I11IeHNEe, CHCTEMATH3AINS 16 5 BuGmorexa [OK
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontpoububie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
MHOKeCTBO, OIlepaIiiy HaJl MHOYKECTBAaMHU
1 Ll L P 1 bubmuoreka IIOK
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1 bubnnoreka [JOK
[IpuMeHeHHEe TeOPETHKO-MHOKECTBEHHOT'O
3 P P 1 bubmmoreka [JOK
amnmapara Jis pereHus 3a1a4d
Pamnonansheie unciaa. OOBIKHOBEHHBIC U
4 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 bubnmnorexa [JOK
OCCKOHEUYHBIC TIEPHOIMICCKHE JPOOH
PanmonansHbie yncna. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1 bu6nmoreka [JOK
OecKOHEYHbIE IEPUOANYECKUE IPOooH
ITpumenenue qpoOeii U MPOIEHTOB I
6 P P P 1 bubmmoreka [JOK
pelIeHHS TPUKIIAIHBIX 33a9
ITpumenenne npoOeii ¥ IPOLIEHTOB IS
7 P P P 1 Bu6mmorexa [LIOK
pelIeHHs TPUKIIATHBIX 331a9
JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U
8 1 bubnmoreka [JOK
UppaIMoHaIbHbIC YHCIIA
Apudmernueckue orneparnm ¢
9 R,® p 1 bubmuoreka [JOK
JICHCTBUTEIbHBIMU YUCIIAMH
Monyab ASHCTBUTEILHOTO YHCIIA U €T0
10 4 1 bubnmuoteka [JOK

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

bu6mmoreka [IOK

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

bubmuorexa [JOK

13

14

15

OCHOBHbBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON MEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

16

MHorouseHsb ¢ eabIMA K0P PUITMEHTAMH.

Teopema Buera

bu6mmoreka [IOK

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemrenne cucreM TMHENHBIX YpaBHEHUI

bu6nmoreka [JOK
bu6mmorexa [IOK

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

bu6mmorexa [IOK

20

21

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpenenuTens A peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

bu6mmorexa [IOK

bu6mmoreka [JOK




22

Pemienue npukiiagHbIxX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

bubmuorexa [JOK

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI
KoHntpoinbhas pabdota: "PanronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHcTeMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatasie pynkiuu. Kommnosunus
byHKIMI

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

26

I'paduk dpyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

bu6mmoreka [IOK

27

28

29

Ob6unacTh onpeaeneHuss 1 MHOXKECTBO
3HaueHu# GyHkwuu. Hymu pyHKImm.
[IpomexXyTKH 3HAaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOonp1iee 1 HauMeHblIlee 3HaUeHUE
(GYHKIINHM Ha IPOMEKYTKE

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6nmoreka [JOK

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKuun

bu6mmorexa [IOK

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpoeHne TpaPUKOB ATUX PYHKITUN
DeMeHTapHOe UCCIIeI0BaHuEe U
NOCTPOCHHE TPAPUKOB STHX QYHKIUN

bubmuorexa [JOK

bu6nmoreka [JOK

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom

bu6mmoreka [IOK




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 0 bubnmoreka [JOK
BIOTOHA

CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U bu6mmoreka [IOK
rpaduk
KonTponpHas padora: "CreneHHas

36 P . P B | bubnuorexa LIOK
¢dbyukuus. E€ cBoiicTBa u rpaduk
Apudmerndeckuit KOpeHb HATypaIbHOMN

37 pud N p P bu6mmoreka [IOK
CTCTICHH U €r0 CBOMCTBA
Apudmernueckuii KOpeHb HaTypaabHOMI

38 pu¢ . p P bu6mmoreka [IOK
CTETEeHH U ero CBOMCTBA
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIMA

39 peobp P ’ bubmunorexa LIOK
COJICPIKAIINX CTETICHU W KOPHH
[IpeoOpa3oBaHUs YUCIIOBBIX BHIPAKCHHIA

40 peoobp p ’ bu6mmoreka [IOK
COJICPIKAIINX CTETICHU U KOPHH
[TpeoOpa3oBaHus YHCIOBBIX BHIPAKECHHIA

41 peobp P ’ bu6nmoreka [JOK
COJIeprKalINX CTENEHN U KOPHU
WppannonaibHbie ypaBHeHHsI. OCHOBHBIC

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX bubnnoreka [JOK
yYpaBHEHUN
WpparmonansHbie ypaBHeHUs. OCHOBHBIE

43 METO/IbI PEIICHUSI UPPATUOHAIBHBIX bubnuorexa [JOK
ypaBHEHUU
Uppanunonansueie ypaBHeHus. OCHOBHBIC

44 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX bubnuorexa [IOK
ypaBHEHUU

45 PaBHOCHIIBHBIE IEPEXO/IBI B PELLIEHUN bubnmoreka [JOK




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 . bubmuoreka [JOK
UPPaAIMOHATILHBIX YPABHCHHIA
PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH

47 p Ij bu6mmoreka [IOK
UpPpaAlMOHATILHBIX YPABHEHHM
PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUN

48 p 13 bubmuorexa [JOK
UPPAIMOHATILHBIX YPABHCHHMA
CaoiicTBa U rpaduK KOpHs N-Oi CTEHeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C bubnuorexa [JOK
HATYpaJIbHBIM ITOKa3aTelieM
CaoticTBa u rpaduK KOpHs N-Oi CTEHeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C bubnnoreka [JOK
HaATypaJIbHbIM ITOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHsI N-ol creneHu. MppannonanbHele bubnuoreka [IOK
ypaBHeHHUA"
CreneHb ¢ parOHAIBHBIM TIOKA3aTeIeM U

52 . . p bu6mmoreka [IOK
e€ cBoiicTBa
CrermneHsb ¢ palliOHATBHBIM MTOKA3aTeIeM U

53 . . P bu6nmoreka [JOK
e€ cBoiicTBa
CrermneHsb ¢ palliOHATLHBIM MTOKA3aTeIeM U

54 Tenenb e p Bu6nmoreka [LIOK
e€ cBoiicTBa
IToka3zarenrHasg KIS, €€ CBOMCTBA U

55 Pyu ’ Bubarorexa [IOK
rpaduk
Hcnonb3oBanue rpaduka GyHKIUN s

56 . bubnmoreka [JOK
pelieHus: ypaBHEeHU I
Hcnonb3oBanue rpaduka KIMH JIST

57 pad Pyn bubmuorexa [JOK

peluieHus: ypaBHEHU I




[TokazarenbHbie ypaBHeHUsA. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1 bu6mmoreka [IOK
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE
59 METO/Ibl PEIICHUS] MTOKA3aTeIbHbIX 1 bubnmoreka [JOK
ypaBHEHUI
[ToxazarenbHble ypaBHEeHUSI. OCHOBHBIE
60 METO/Ibl PEIICHUSI TOKA3aTeIbHBIX 1 bubnuorexa [JOK
ypaBHEHUI
KonTponbnas pabota: "[lokazarenpHas
61 P P " 1 bubmnorexa LIOK
¢dbyuknus. [TokasarensHble ypaBHEHUS
62 Jlorapudwm yucia. CBoiicTBa orapugma 1 bubmmoreka [JOK
63 Jlorapudwm yucna. CoiicTBa norapudpma 1 bubnnoreka [JOK
64 Jlorapudm uucmna. CoiicTpa jgorapudpma 1 bubnuoteka [JOK
65 JecsaTuyHbIe U HaTYpaJIbHBIE JTOTaPU(PMBbI 1 bubnuoteka [JOK
66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1 bubnuoreka [IOK
IIpeoGpa3oBaHye BEIpAKEHUM, COACPIKAIINX
67 peoop P AepHatit 1 bubnuoteka [JOK
aorapudmsl
[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX
68 peobp P Alepam 1 bubmuorexa [JOK
J0rapuQpmbl
IIpeoOpa3oBanue BEIpaKEHUM, COIEepIKAIIIX
69 peobp P AepHatl 1 bubmmoreka [JOK
Jorapupmbl
Jlorapupmuyeckas KIIMs, €€ CBONCTBA U
70 pHp Py 1 bubnmuorexa [JOK
rpaduk
Jlorapudpmuueckas QyHKIUS, €€ CBOMCTBA U
71 puep Pymicu 1 bubnmoreka [JOK
rpadux
Hcnonwk3oBanue rpadpuka QyHKIUN AJIs
72 1 bu6mmoreka [IOK

pellIeHNs] YpaBHEHUI




Hcnons3oBanue rpaduka QyHKIHH 115

73 . bubmuorexa [JOK
pelieHus: ypaBHEeHU I
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/bI peIIeHUs JTorapu(HMUIECKUX bubmuorexa [IOK
ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHUSI JIOTApUPMUISCKUX bubnuorexa [JOK
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI PEIICHUS JOrapu(PMUUECKUX bubnnoreka [JOK
YpaBHEHUU
PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUU

77 P pe Bu6miorexa [OK
Jorapu(pMUUECKUX ypaBHEHHMA
PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT

78 p pu bu6mmoreka [IOK
norapu(pMHYECKUX YpaBHEHHMA
KonTponbhas pabota: "Jlorapudpmuueckas

79 P P piiQ " bubnunorexa [IOK
bynkmus. Jlorapudmudeckre ypaBHEHUS
CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC

80 e e bubmunoreka [IOK
YHUCIIOBOTO apryMeHTa
CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC

81 Yo e bubimoreka [IOK
YHUCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCHHYC U apKTaHTEHC

82 P Y6 &P yeunap Bbubaunorexka [IOK
YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC U apKTaHTEHC

83 P Yo ap yenap bubmmnoreka [JOK
YHUCIIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,

84 OnpeAesieHue TPUrOHOMETPUYECKHIX bubnmuorexa [JOK

(GyHKIMI YHUCIOBOTO apryMeHTa




TpuronomeTrpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1 bubnuorexa [JOK
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUIECKUE (POPMYITBI 1 bubnmoreka [JOK

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1 bubmuorexa [JOK

88 OCHOBHBIE TPUTOHOMETPUUIECKUE (POPMYITBI 1 bubnmoreka [JOK

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 bubnnoreka [JOK

90 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX 1 Butorexa LOK
BBIpKEHU I

01 Hpeo6pa3033aHHe TPUTOHOMETPUYECKUX 1 Bu6mrorexa LOK
BBIpKEHU I

92 Hp606pa30138.HI/Ie TPUTOHOMETPUYECKUX 1 BuGmiorexa LIOK
BBIPAKCHU I

93 Hpeo6pazouBaHHe TPUTOHOMETPUUECKHUX 1 Butmorexa LOK
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUYECKUX ypaBHEHU I 1 bubnuoreka [IOK

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1 bubnuoreka [IOK

96 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 1 bubnuoteka [JOK

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1 bubnuoreka [IOK

98 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 1 bubnuoteka [JOK

99 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1 bubmuorexa [IOK

100 Pemenne TpuroHoMeTpruUECKUX ypaBHEHHUI 1 bubnnorexka [JOK
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1 bubnuoreka [IOK
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS 1 BuGmorexa LOK

rnocienoBareiibHocTel. Meton




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIIeI0BaTeNbHOCTH. VicTopus aHanm3a bubnmoreka [JOK
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus bu6mmoreka [IOK

105 I'eomerpuueckas nporpeccust bubnmoreka [JOK
BeckoHeyHO yOBIBArONIasi reOMETpUYECKAs

106 Y B P bubmuorexa [JOK
porpeccus
CymMa OeckOHEYHO yOBIBaIOIIEH

107 y . Y bu6mmoreka [IOK
T€OMETPUUYECKON MTPOTPECCUU
JIMHEeNHbBI U SKCIOHECHIIMAIBHLIA POCT.

108 P bubmmoreka [JOK
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
JIMHEWHBII U YKCIOHEHIINATIbHBIA POCT.

109 i P bubmuorexa [JOK
Yucno e. Dopmyrna CI0KHBIX TPOIEHTOB
Hcnonp3oBaHue Mporpeccuy Ui PELICHUs

110 poTp AP Bu6mmorexa LIOK
pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
Kourponsnas padora:

111 +OHTP P , Bu6miorexa [JOK

[TociieoBaTeTILHOCTH U TIPOTPECCHH

112 HenpepbiBHbIE QYHKIIUN U UX CBOMCTBA bubnuoreka [IOK
Touka pa3preiBa. AcUMOTOTEI I'padUKOB

113 pasp rpad Bu6miorexa [OK
byHKIMMA
CBoiicTBa KIIMH HETIPEPLIBHBIX HA

114 Pynicu pep bubnmoreka [JOK
OTpEe3Ke
CBoiicTBa KIIUHA HETIPEPLIBHBIX HA

115 Pynicu pep bubnmoreka [JOK
OTpe3Ke
Metoa nHTEPBAJIOB IS PENICHUS

116 AL MHTED AP Bu6mmorexa LIOK

HEpPaBEHCTB




MGTOI[ HHTCPBAJIOB JIA pCIICHUSA

117 bubmuorexa [JOK
HEPaBEHCTB
Metoa nHTEPBAJIOB JJIS1 PELICHUS

118 A P AP bubmmoreka [JOK
HEPABCHCTB
IIpnMeHeHne CBOIICTB HEMIPEPBIBHBIX

119 p . pep bu6mmoreka [IOK
GYHKIMHA 715 peIIeHus 3a1a4
IIpuMenenue cBOMCTB HENIPEPHIBHLIX

120 PHMEHE pep Bu6mmorexa LIOK
byHKIMH 15 perenust 3a1a4

121 [TepBas u BTOpasi MpOW3BOAHBIC (PYHKIIHH bu6mmoreka [IOK
OmnpeneneHue, reOMETPUIECKUH CMBICT

122 e N p bu6mmoreka [IOK
MIPOM3BOTHOM
Omnpenenenue, GU3NIESCKUI CMBICIT

123 peneete, ¢ Bu6miorexa [[OK
IPOU3BOTHOU
YpaBHeHUE KacaTeabHOU K IpaduK

124 p paguxy bu6nmoreka [JOK
byHKIUN
YpaBHeHUE KacaTeabHOU K TpaduK

125 P paduky bubmuorexa [JOK
byHKIIMHN

126 [TpousBoHbIE S5IeMEHTAPHBIX (DYHKITHI bu6mmorexa [IOK

127 [Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKLIUI bubnuoreka [IOK
IIpousBogHast CYMMBI, IIPOU3BEICHNS,

128 POHSBOAHAT CYMMBL, TIPOHSBEACT Bu6miorexa [OK
YaCTHOTO ¥ KOMITO3HIINA () YHKITUH
IIpousBoaHast CyMMBI, IPOU3BEICHN,

129 P A Y P A . bubnmoreka [JOK
YaCTHOTO ¥ KOMITO3HIINA () YHKITUH
IIpousBoaHast CyMMBI, IPOU3BEIECHHS,

130 P 8 y p A . bubnmoreka [JOK
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI

131 KonTponbnas pabota: "[IponsBognas” bubnnorexka [JOK

132 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3aIUs bu6nmoreka [JOK




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

133 . " 1 bubnuorexa LIOK
3HaHuil: "OyHKIUU

134 HroroBast koHTpoIbHAs paboTa 1 1 bubnuorexa [JOK

135 Wrorosas KoHTpOJbHAS paboTa 1 1 bubmuorexa [IOK

136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AIHS 1 BuGmorexa LOK
3HAHUH

BIIIEE KOJIMYECTBO YACOB I1
OBl 0OJI CTBO HACOB I1O 136 10

[NPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThbI padoThI pecypen

[IpumeneHnne npou3BOIHOM K

1 UCCIIEeIOBaHMIO (PYHKIIMH Ha 1 bu6mmoreka [IOK
MOHOTOHHOCTB U SKCTPEMYMBI
[IpumeHeHne Mpou3BOIHOM K

2 UCCIIEeIOBaHMIO (PYHKIIMH Ha 1 bu6mmoreka [IOK
MOHOTOHHOCTb M 9KCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K

3 WCCJICIOBAHMIO (DYHKIIMH Ha 1 bubmmoreka [JOK
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K

4 uccaea0BaHuio PyHKINN Ha 1 bubnuoteka [JOK
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K

5 uccaea0BaHuio PyHKIMH Ha 1 bubnuoteka [JOK
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K

6 UCCIIeIOBaHUIO (PYHKIMHA Ha 1 bubmuorexa [IOK
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxxnenne HanGombIIero u

7 HaWMEHBIIIETO 3HAYEHUsI HEMTPEPHIBHON 1 bubnmoreka [JOK
(GyHKIMU Ha OTpe3Ke

8 Haxoxnenne HanOopIIero u 1 bubnmuorexa [JOK




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(GYHKIIUN Ha OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

bubmuorexa [JOK

13

[IpuMeHeHne Mpou3BOJHON [
HaXO0XIECHHS HaWIYy4Ilero peleHus B
MPUKJIaHBIX 3a]1a4ax

bu6mmorexa [IOK

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK




17 Kommosurus ¢hyHKImit bubmuoreka [JOK

18 Kommnosumus hyHkmmii bu6mmoreka [IOK

19 Kommosurus ¢hyHKImit bubmuoreka [JOK
I'eoMmeTpuueckue 0Opa3bl ypaBHEHMIT Ha

20 p N p yp bubmuoreka [JOK
KOOPJIUHATHON TUIOCKOCTH
I'eomerpuueckue oOpa3sl ypaBHEHUN Ha

21 p . p yp bu6mmoreka [IOK
KOOPJMHATHOM TIJIOCKOCTH
KonTrponsnas pabora: "HcciaenoBanue

22 P . p o bu6mmoreka [IOK
(GYHKINH C TOMOIIBIO TPOU3BOIHOM
IIepBooOpa3Has, OCHOBHOE CBOMCTBO

23 P P bubnuoreka [JOK
1epBOOOPA3HBIX
I1epBooOpa3HbIE DIIEMEHTAPHBIX KIIUH.

24 P P P Pyn bubmuoreka [JOK
[IpaBuna HaXOXKIEHUS IEPBOOOPA3HBIX
IlepBooOpa3HbIe dIEMEHTAPHBIX KITUH.

25 P P P Pyn bu6mmoreka [IOK
[TpaBwita HaX0XICHUS TIEPBOOOPA3HBIX
HWnaterpan. I'eomeTpudeckuii CMbICI

26 P P bubnuoteka [JOK
WHTETpata
Brruncienue onpeneéHHOro HHTerpaia

27 P . P bubmuoreka [JOK
o gopmyne HoroTona-JleiiOnumna
Brmaucnenue onpenenéHHOT0 MHTETpajia

28 P 5 p bu6mmoreka [IOK
o gopmysne HoroTona-JleiiOnuna
I[IpuMmeHnenne nHTErpaia I HAXOXKICHUS

29 P . P bubnmoreka [JOK
IO IeH TIIIOCKUX PUTyp
I[IpuMmeHnenne uHTErpaia IS HAXOXKIACHUS

30 p'. P bubmuoreka [JOK
00BEMOB r€OMETPUIECKHX TEI
ITpnumeps! pentennii nuddepeHITnaIbHBIX

31 PUMEPH P bep bu6mmoreka [IOK

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 . bubmuorexa [JOK
YpaBHEHHH
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO bubnmoreka [JOK
mudQepeHInanbHbIX ypaBHEHUH
KonTponbnas pabora: "[lepoobpasnas u

34 P | P P P bubmmorexa LIOK
UHTETpal
Tpuronomerpuieckue GyHKIUHU, UX

35 p . p by ’ bubmnoreka [JOK
CBOWCTBA U TpapuKu
Tpuronomerpruyeckue QyHKIHH, UX

36 P . P by ’ Bbubaunorexa LIOK
CBOWCTBA U TpapuKu
Tpuronomerpuveckue GyHKINU, HX

37 p . p by ’ bubmnoreka [JOK
CBOWCTBA U TpapuKu
Tpuronomerpuveckue KIIMH, UX

38 P . P Pyu ’ bubaunoreka LIOK
CBOICTBA U TpaduKu
Tpuronomerpuveckue KIIMH, UX

39 P . P byn ’ bubmunoreka [IOK
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO bubnuoreka [IOK
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO bubmuorexa [IOK
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO bubnnorexa [JOK
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 p Xop P P bu6mmoreka [IOK

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44 bubmuoreka [JOK
HEPABCHCTB
Penienne TpUroHOMETpUYECKUX

45 bu6mmoreka [IOK
HEPaBEHCTB
Pemenue TpuroHoMeTprudeCcKuX

46 P P Bubmoreka [IOK
HEPABCHCTB
Perienue TpUroHOMETPHUYECKUX

47 Bbubnnoreka [LIOK
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA. bubnnoreka [JOK
Tpuronomerpuieckue HepaBeHcTBA"
OCHOBHBIE METOBI PEIICHUS

49 P Bu6moreka [IOK
MMOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

50 P Bu6moreka [IOK
MMOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

51 P bubmuoreka [JOK
MOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

52 P Bu6moreka [IOK
MMOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

53 P BuGmorexa IJOK
Jorapu(MHUIECKUX HEPABEHCTB
OCHOBHBIE METOBI PELICHUS

54 P Bubnuoreka [IOK
norapuMHUYECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

55 P BuGmorexa IJOK
Jorapu(MHUIECKUX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

56 P Bu6moreka [IOK

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

57 bubnmoreka [JOK
UppalMOHANIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS

58 P bubmmoreka [IOK
UppanoOHaTbHBIX HEPABEHCTB
OcHOBHBIE METOBI PELICHUS

59 but6mmoreka [IOK
UppalMOHAIIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS

60 P bubmmoreka [IOK
HppalMOHANILHBIX HEPABEHCTB
I'paduueckue METOIbI pELICHUS

61 pad P . bubnnorexa [HOK
MppaIMOHAIEHBIX YPaBHEHHHA
I'padmyeckue MeToabl pemeHus

62 . bu6mmoreka [IOK
UppalMOHATIBHBIX YPaBHEHUI
I'padrueckue METObI pELICHUS

63 pad p N bubmuoreka [JOK
MOKa3aTeIbHBIX YPaBHEHUN
I'paduueckue METOIBI peLICHUS

64 pad P bu6mmoreka [IOK
MOKa3aTeIbHBIX HEPABEHCTB
I'paduueckue MeTo bl peleHus

65 pad P . bubmuoreka [JOK
Jorapu(pMHUUECKUX YpaBHEHUN
I'paduueckue METOIBI pELICHUS

66 pad P bubmmoreka [JOK
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs

67 pad P bu6mmoreka [IOK
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs

68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX bubmuorexa [IOK
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS

69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX bubnuorexa [IOK

YpaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

bu6mmoreka [IOK

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

bubmuorexa [JOK

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOTO Yncia

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

bu6mmoreka [IOK

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KGHI/IC KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ INJIOCKOCTH

bu6mmoreka [IOK

bu6nmoreka [JOK

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

bu6mmorexa [IOK

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJICKCHOTO YU CIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

bubmuorexa [JOK

bu6nmoreka [JOK

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA

bu6mmoreka [IOK




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomruiekcHbie

82 " bubnuorexa LIOK
qrcna

83 HarypanbHble u 11enpie yucia bubmuorexa [JOK

84 Harypasnbnblie u nienble yucia bubnmoreka [JOK
[IpumeHeHne MpU3HAKOB AETUMOCTH

85 P P bubmuorexa [JOK
LEJBIX YUCEIl
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

86 p P bubmuorexa [JOK
LEJbIX YUCEeIl
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

87 P P bubnuorexa [JOK
uensix yucen: HOJl u HOK
[IpumeHeHne MpU3HAKOB AETUMOCTH

88 P P bubmuorexa [JOK
nenbix yucen: HOJl u HOK
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

89 P P bubmmoreka [JOK
LEJIBIX YUCEIN: OCTATKH 110 MOJYITIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

90 P P bubmmoreka [JOK
IIEJTBIX YUCEIT: OCTATKH 110 MOYJTIO
[IpuMmeHeHne MpU3HAKOB AETUMOCTH

91 LETIBIX YUCcell: anroput™ EBkinna ais bu6nmoreka [JOK
pelIeHus 3a/1a4 B LIEJIbIX YUCITaX
KonrtponsHas padora: "Teopus nemnbix

92 | bubnmoreka [JOK
qucen
Cucrema ¥ COBOKYITHOCTh YPaBHEHUM.

93 PaBHOCHIIbHBIE CHCTEMBI I CHCTEMBI- bubnmuorexa [JOK
CIICJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

94 Y P bubnmuorexa [JOK

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95

96

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
COBOKYITHOCTEH UPpALIMOHATILHBIX
ypaBHEHUU

bubmuoreka [JOK

bu6mmoreka [IOK

97

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH MOKa3aTeJIbHbIX
ypaBHEHUH

bubmuorexa [JOK

98

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

bu6mmoreka [IOK

99

100

101

102

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 001acTeil HayKH U peabHOM
JKU3HU, UHTEPIIPETALUs II0JY4CHHBIX
pe3yabTaToB

[IpuMeHeHne CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pE3yJIBTaTOB

bu6mmoreka [IOK

bu6nmoreka [JOK

bu6nmoreka [JOK

bubmuoreka [JOK




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00J1IacTel HAYKH U PeaIbHOU bubmuorexa [JOK
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

aI[MOHAJILHBIX, UPPALIMOHAIBHBIX

104 P > PP bubnuoreka IIOK
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanmonanbsHbIe ypaBHEHUS ¢ TapaMeTpaMu bubnuorexa [JOK
PanmonansHble HepaBeHCTBa €

106 P bubmuorexa [JOK
napameTpamu

107 PaunoHaneHbIe CUCTEMBI € TapaMeTpamMu bubnnoreka [JOK
HppaunoHaibHble ypaBHEHUS

108 PP P ’ bubmunoreka [IOK
HEPAaBEHCTBA C TTapaMeTPaMHu
HppatmonanbHble CUCTEMBI C

109 PP bubmuorexa [JOK
napameTpamu
[TokazareapHBIC ypaBHEHUS, HCPABEHCTBA C

110 P > HEP Bu6mmorexa LIOK
napameTpamu

111 [TokazarenabHbIE CUCTEMBI C TapaMeTpaMu bubnnoreka [JOK
Jlorapudmudeckue ypaBHEHUS

112 puch P ’ bu6nuoreka [IOK
HEPaBEHCTBA C TapaMeTpaMHu
JlorapupMudeckne CUCTEMBI C

113 puch Bu6miorexa [OK
rapameTpamMmu
TpuroHnomeTpruyeckue ypaBHEHHUS C

114 p P P bubnmoreka [JOK
napameTpamu
TpuroHnomeTpruyeckrue HepaBEHCTBA C

115 P P P bubmuorexa [JOK

napameTpamu




116

TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

bubmuorexa [JOK

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEN pealbHbIX
CUTYyalUi C IIOMOLIBbIO YPABHEHUH C
napameTpamu

bubmuorexa [JOK

118

119

120

HOCTpOCHI/IC H UCCJICOOBAHUC
MATEMAaTHUYCCKUX MOI[CJICﬁ PCATIBbHBIX

CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN

C rapaMeTpamMu

HOCTpOCHI/Ie H UCCIICIOBAHUC
MAaTEMATHYCCKHUX MO,Z[eJIeﬁ PCaJIbHBIX

CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

KonTtponbHas pabora: "3anaun ¢
napaMerpamu’

bu6mmoreka [IOK

bu6mmoreka [IOK

bu6nmoreka [JOK

121

[ToBTOpenue, 06001IEHNE,
cUcTeMaTu3auvs 3HaHui: "YpaBHeHus"

bu6mmorexa [IOK

122

123

124

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBueHus"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3alus 3HaHWi: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,
cucremarusanus 3Hanui: "HepaseHncraa"

bu6mmoreka [IOK

bubmuorexa [JOK

bubmuorexa [JOK

125

126

[ToBTOpenue, 0600MIEHNE,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

[ToBTOpenue, 06001IeHNE,

bu6mmoreka [IOK

bu6nmoreka [JOK




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHME, 0000MIIEHNE,

127 cucreMmarusauus 3Hauui: "IIponsBognas u 1 bubmuorexa [IOK
e€ npumeHeHue"
[ToBTOpeHME, 0000MIIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1 bu6mmoreka [IOK
e€ mpuMeHeHue"
[ToBTOpeHME, 0000MIIECHNE,

129 cucrtematusanus 3Hanuii: "lIpousBoaHas u 1 bu6mmoreka [IOK
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucreMarusauus 3HaHuii: "MHTerpan u ero 1 bubnnorexa [HOK
npuMeHeHue"
IToBTOpenue, 0600IIEHNE,

131 P R . n " 1 bubnuotexa [JOK
cucTeMaru3anys 3HaHui: "OyHKIHMH
IToBTOpEHue, 0000IIEHHE,

132 P Hl . " 1 bubnunorexa [IOK
cucTeMaru3anus 3HaHui: "OyHKIuu
IToBTOpenue, o000IIEHHE,

133 P H o n " 1 bubnuorexa LIOK
cucTeMaru3ans 3HaHui: "OyHKIHMH

134 Wrorosas koHTpoJsibHas paboTa bubnnoreka [JOK

135 HToroBast KOHTpOJIbHAs paboTa 1 1 bubmuorexa [IOK
[ToBTOpenme, 0600mICHNE

136 p ’ B L 1 bubnmnoreka [JOK
CUCTEMaTHU3AIUs 3HAHHH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3zmsax A.I'., Homuposckuii [[.A., [Tonskos B.M.; nox penakuuei
[Tononbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®»; AkuinoHepHOE 00IIECTBO
«M3narenbctBo «IIpocBemeHune

* Marematuka. Anre6pa u Hauajga MaTeMaTH4YeCKOro aHanmsa, 11 kmacc/
Mepaznsk A.I'., Homuposckuii J[.A., [TonsikoB B.M.; nox penakuueit
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO

«M3parenbctBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

bu6anoreka [JOK
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