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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOTpaMMeE CpeaHEro oOmiero oOpa3oBaHUS,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAIBHYIO 0a3y Iis
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JIpyroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUSA, UICTOPHUH, CIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (OpMyIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHbIll Kypc ainreOpsl U Hayajd MaTEMaTUYECKOIO aHallh3a 3aKJa/IbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO HCIIONb30BaTh MX JJIs JajbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJECHHS ¢ TIOMOILIBIO MHIYKLIHUHA U PacCyXAaTh JEAYKTHBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYarolluecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs NPUKIAJAHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMHU.

VY4eOHbIil Kypc 00danaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAIIOM,
KOTOpPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOITUI
(GOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyroled MpOJAOKUTEILHON  KOHIICHTpAllid BHUMAaHUS,
CaMOCTOATEIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MTOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajsaM MaTeMaTH4YeCKOro aHalln3a
JIEKUT AESITEIbHOCTHBIN NPUHIUI 00YUYEHMSL.

B ctpykType yuebHoro kypca «AnreOpa 1 Hauaja MaTeEMaTHYECKOIO aHATIN3a»
BBIZICJICHBl  CICAYIOIIME COACPKATEIbHO-METOAUYECKUE JIMHUKA: «Yucna u
BbruncieHus», «OyHkuun u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4YeCcKOro aHanu3a», «MHo)kecTBa U JIorTMKa». Bce OCHOBHbIE
COJIEPKATEIIBHO-METONUUECKUE JIMHUM HW3Y4arOTCs Ha NPOTSHKEHWM JBYX JIET



oOydJeHus1 Ha YPOBHE CpEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO TOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMU M pa3aenaMu. JlaHHbIH yaeOHbIH
KypC SIBIISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJbKMX MAaTeMAaTUYECKHX TUCIUILINH, TaKUX Kak anaredpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaThdeckas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIaJeBaIOT BCE Oojiee MMPOKAM MATeMaTHICCKUM
anmapaToM, y HHUX TIOCJIEIOBATEIBHO (GOPMUPYETCS M COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyallH, MPUMEHATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTOo Kypca, JJIA PEHICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAaHHOW MaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MeTOUYeCKass JMHUS «Yucina M BBIYUCICHUS) 3aBepIlaeT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0o 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUH, BKJIIOYAIONIUX B CEOS HCIOJIB30BAHUE PA3ITHUHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYKCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYyYaIOIMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
pallMOHAIIBHBIX W JICUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIelnu(UYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPANMOHATBHBIX YHCEN, apu(PMETHUICCKUAE OTepaIiuy, a TakKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocienoBaTenbHOMY PACIIMPEHUIO Kpyra HCIOIb3YeMBIX YHCET U
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX NMPUMEHEHUS IS PEIICHUS Pa3IUYHBIX 3a/1a4
dbopMHpyeTCs TIPEACTABIICHUE O SAMHCTBE MaTEMaTHKH KaK HayKH M €€ pOJIh B
MOCTPOEHUU MOJIENICH PEaJIbHOTO MHpA, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETU3AITHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOy4yeHHsT Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUs, MOCKOJIBKY B KaXJIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrare OOydYaromiyecss OBJIAJCBAIOT PA3IMYHBIMA  METOJIAMHU  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHWH, HEPABEHCTB W CHUCTEM, a Takke 3ajad,
cofepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MPH
UCCIICIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPHUKIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOIBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.



JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAeT B ce0s Takke (popMUpoBaHUE YMEHUM
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
COJIEpKaIlMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepHuaia IpOUCXOIUT ajJbHENIIee pa3BUTHE AITOPUTMHYECKOTO U A0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesyiaraet 3¢ hekTuBHbIC
WHCTPYMEHTBl JIJIl PELICHUS MNPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3BMOXHOCTH KakK A3bIKa HAYKH.

CopepkarenpbHo-MeToauYecKass JUHUA «DyHKIMM W TpaduKU» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEN0BATEIbHOCTh U3YUEHNs MaTepraina. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEAIBHON U3HU TECHO CBS3aHO KaK C MAaTEMaTUYECKUM AHAIU30M,
TaK U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi# cofiep>KaTeIbHON TUHUN HAIEJIeH Ha pa3BUTHE YMEHHUH U
HaBBIKOB, ITO3BOJISIFOLIMX BbIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMHU B PA3IMUHON
dbopme: aHaTuTUYECKOU, Tpaduyeckoil u ciioBecHoi. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCTIOJIb30BAHUIO aHATIOTUH.

ConepxartenbHasd nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpeAeNnsTb MX HauOOJbIIME U HAaWMEHbILNE
3HAYCHUSA, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpEeHMsI TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH peanbHbIX CHUTyaluH,
MO3BOJISIET HAXOIUTh HAWITYYIlIee PEICHUE B MPUKIIAJIHBIX, B TOM YHUCIIE COLUATBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOrO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HAyKe, TEXHUKE U ucKyccTBe. OOydaronuecs y3HatoT O BbIIAIOIIMXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpax.



CopeprkarenbHO-MeTOAMYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eckoil Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIOMIMA BCE Pa3zeiibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOXKEHUs B eauHoe 1enoe. [losTomy BaxkHO [aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISl BBIPAKCHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHMM M CJIEIOBAHHE OMNpPEICIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4aromuxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHUSI Ha OCHOBE JIOTHUECKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUSI.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyallui, HWCCIENOBaHMUSI ATHUX MOJIeJied ¢ TOMOIIBI0 arfmapara airedopbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluy MOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepualn
y4eOHOTr0 Kypca IIMPOKO HMCIIOJNB3YeTCs I pelieHus MPUKIaaHbX 3anad. [lpu
pEelIeHNd  peabHBIX  MPAKTUYECKUX  3a7ad  oOydyaromiuecss  pa3BUBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHE HaXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJIeMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B MPOIIecCce U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadana
MaTeMaTHYECKOTO aHaJIN3ay.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 gacoB (4 4aca B HeJIEIIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

[elictBuTenpHple 4Kclia. PalMOHAIBHBIE W UPPALMOHAIBHBIE YHUCJA.
ApudmMernueckue  omepalMy ¢ JCUCTBUTENIBHBIMU  4YHUCIaMd.  Moayib
JEUCTBUTEILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensIM  nokazareneM. buHoM Herotona. Hcnosbe3oBaHue
MOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEIN JIJISl PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb € panvoOHAJIBHBIM I[OKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JICVUCTBUTEIBHBIM II0KA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuyHbIE U HATypaJbHbBIC
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-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PAIIMOHATLHBIX YPaBHEHUN H
HEPaBEHCTB. MHOrO4YJICHbl OT OJHOW MNEpeMEHHOM. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHOTOUIIEHB!I ¢ 11eTbIMU KO3 DUITIEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENIEHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHoBHbIE METOBI peLIeHus
VMPpalHOHAIBHBIX YPABHCHUMN.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKa3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXEHHI, COACPIKAITUX JTOTapU(MBI.

Jlorapupmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JNMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMbBI JIMHEWHBIX
ypaBHeHM. OnpenenuTens MaTPUIbI 2X2, ero FTEOMETPUUECKUAN CMBICI U CBOMCTBA,
BBIYUCJICHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEACTUTENS I PEUICHUS] CUCTEMBI
JVMHEUHBIX ypaBHEHUW. PelleHne npukiagHbIX 3aJad C IMOMOIIBK) CUCTEMBI
JIMHEWHBIX ypaBHeHUU. MccnenoBanmue noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[TocTpoeHnEe MaTeMaTUYECKUX MOJEJIEW pealbHONM CHUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DOyHkuuu U rpadpuku

OyHkIius, crnocodbl 3amanus (QyHkiuu. B3auMHO o00paTHble (QYHKIIHH.
Kommnozumms pynkiuit. 'paduk  QyHkimu. DnemMeHTapHble MNpeodpa3oBaHUs
rpaguKoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe pyHKIMU. [lepuonnyeckue
bynkuuu. TIpoMexyTKn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MHHUMYMBbI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-MHEWHas (DYHKUIMU. DIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U II€JIbIM Toka3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduk KOpHs N-0if CTENeHU KaK (yHKIIMKA 0OpaTHOM CTETeHU
C HATYypAJIbHBIM IOKA3aTENEM.

[lokazaTenbHass U jorapupmuyeckass (yHKLUUHU, UX CBOWCTBA M Tpaduky.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHUH.

Tpuronomerpryeckas OKPYKHOCTb, OIIPENEIIEHHE TPUTOHOMETPUUYECKHUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUSA IIOCJIENOBaTENLHOCTEH. MeTon
MaTeMaTU4eCKOM HHIAYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIE0BATENIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTUYECKOIO aHalu3a Kak aHaliu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN pocT. Hucno €. PopMyJia CI0KHBIX
npoueHToB. Mcrnosib30BaHWE TPOTrpeccHH I PELICHUS peajbHbIX 3aaad
MIPUKJIATHOTO XapaKTepa.



HenpeproiBHble ¢GyHKIMM W UX cBoiMcTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkumii. CBoicTBa (PYHKIIMHM HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K Tpaduky QyHKIUU.

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

MHo:xecTBa M JIOTHKA

MHoOxk€eCTBO, oOmnepanuyd HajJ MHOXKECTBAMU M WX CBOWMCTBa. [lnarpammebl
Oiinepa—Benna. IlpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUSl PEAJbHBIX IPOLECCOB U SBJICHUW, NPU PELICHUU 3a4ad U3 JIPYTrUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Hartypansubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIETUMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa aiis perneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpawueckas W TpUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenune
KOMITJIEKCHBIX YMCET IJIs1 PEIICHHS (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCUIIbHBIEC CUCTEMBI
U CHCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellieHre TpUroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TIOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a]a4 U 33/1a4 U3 pa3iIMuHbIX 00JacTel HAyKU U peasIbHOM )KU3HU, UHTEPIpETaLUs
IIOJIYYEHHBIX PE3YyJIbTATOB.

DyHKIUHN U TPAPUKH

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

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

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

Hcnons3oBanue rpadukoB QGYyHKIUN Uil KCCIECIOBAHHUS IPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxxaeHne HanbobIero 1 HAMMEHbIIEro 3HaYeHU I HepephIBHON
GyHKIIUU Ha OTpE3Ke.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/Jadax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

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

HNHuterpan. I'eoMmeTpuyeckuil CMbICHI HHTETpaja. BerauciaeHne onpeaenéHHoro
uHTerpana no gpopmyne Herotona-Jleibnuna.

[IpumeHeHue uHTErpana s HAXOXACHUs IUIOWAAEeH MIOCKUX (GuUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI0  Au(depeHIIuaTbHbIX
YPaBHEHHUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA «AJI'EBPA
U HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YIJYBJEHHBIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKOU TIO3UITUH 00YJAIOMIErocs Kak aKkTUBHOTO
M OTBETCTBEHHOTO WJIE€HAa POCCUHCKOrO OOINEeCTBA, MPEJACTABICHUE O
MaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYP, SBJICHUH,
poLeayp TPaKIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COIMAJbHBIMA HHCTHUTYTaMH B COOTBETCTBHM C WX
GYHKIUSIMUA U HA3HAYECHUEM;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS
K MPOUUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHOE OTHOILICHHE
K JOCTH)KECHUSIM POCCUMCKHX MAaTEMaTUKOB U POCCHUMCKONM MaTeMaTU4YECKOU
IIKOJIbI, UCMOJIb30BAHUE JTUX JOCTHXKEHUN B JPYTrUX HayKax, TEXHOJIOTHSX,
chepax SJKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHUICKOTO Hapo/a,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HJTHUYECKOrO IOBEACHMUS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHEHUEM  JIOCTUXKEHUM HAayKu W
NEATENIbHOCThIO YYEHOIO, OCO3HAHUWE JIMYHOTO BKJaJa B IOCTPOCHHE
YCTOMYHMBOTO Oy IyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, peLICHUH, pacCyKJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMUHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYECKHUE 3HAHUS B
MHTEpecax 3JI0pOBOT0 M 0€30MMacHOro0 00pas3a >KU3HU, OTBETCTBEHHOE OTHOILICHHUE
K CBOEMY 3/I0POBBIO (3J0pOBOE NMUTAHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUN U

OT/IbIXa, peryispHas busngeckas AKTUBHOCTb), buzngeckoe
COBEPIIICHCTBOBAHHE npu 3aHSITHIX CIIOPTHUBHO-03/I0POBUTEIHLHOM
NeSATETHbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:
TOTOBHOCTh K TPYyAy, OCO3HAHHE IIEHHOCTH TPYIOJIOOWS, WHTEpPEC K
pasnuyHbiM  chepaM  TPO(PECCHOHATBHON  ACSITENBHOCTH, CBS3aHHBIM C



MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILNAaTh OCO3HAHHBIA BBHIOOP
Oynymeld npodeccun M peann3oBbIBATH COOCTBEHHBIE KU3HEHHBIE ILIAHBI,
TOTOBHOCTh U  CIOCOOHOCTh K  MaTeMaTHYeCKOMY OOpa3oBaHUIO |
caM000Opa30BaHUIO Ha TMPOTSHKCHUH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3aJ1a4 MaTeMaTHYEeCKON HapaBlIeHHOCTH;

7) 3K0JIOTUYeCKOT0 BOCITUTAHUSA

c(hOpPMHUPOBAHHOCTh OSKOJOTUYECKONW KYJIbTYpbl, MOHUMAHUE BIMSHUS
COIMAIBHO-DPKOHOMHYECKUX  TPOIECCOB HAa  COCTOSIHHE TMPUPOTHON W
COIMAIBHOW CpE/bl, OCO3HAHHWE TJ00aTBHOTO XapakTepa JKOJIOTHYCCKUX
npo0sieM, OpUEeHTAIMs Ha TPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUN I PEIICHHUS
3a/1ay B 00JIACTU OKPY’KAIOIICH Ccpebl, INTAHUPOBAHUE MOCTYIKOB U OLIEHKH UX
BO3MOYKHBIX ITOCJICICTBHM JIJIS1 OKPYXKAIOMIEH CPEJIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAayKu U  OOIIECTBEHHOW MPAKTUKH, MOHUMaHUE
MaTEMaTUYECKON HayKh Kak chepbl 4eIIOBEUECKOW JeATeTbHOCTH, ITAloB €&
Pa3BUTHS W 3HAYMMOCTH JUIsl Pa3BUTHS I[MBWIM3AIIAN, OBJIAJICHUE SI3HIKOM
MaTeMaTUKH W MaTeMAaTHYEeCKOW KYJIBbTYpPOW KaK CPEICTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYHIECTBJISTh MPOEKTHYIO U HCCIEAOBATEIIbCKYIO NIESITEIIbHOCTh
WHIVUBUYaJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1efiCTBUSA

ba3oBble jjornueckue aeiicTBUA:

BBISIBIISITh M XapaKTE€PU30BATh CYIIECTBEHHBIE TPU3HAKK MATEMaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOIIEHMA MEXAy TMOHATUSAMH, (DOPMYIMPOBATH
onpeaeaeHus MOHSITHUH, yCTaHaBJIUBATh CYILIECTBEHHBIN pHU3HAK
KJaccu(UKauy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUSA, KPUTEPUH
IPOBOJUMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATH W  NPeoOpa3oOBbIBaTh  CYKJICHUS:
YTBEPAUTENbHbBIE U OTPULIATENbHbIC, €UHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBIISITH ~ MaT€MAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
IpOTUBOpEYHs B PaKTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, Mpejiaratb
KPUTEPUU JJIS BBISIBIICHHS 3AKOHOMEPHOCTEN U IPOTUBOPEYHIA;

JieNaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTWKH, JEAYKTHBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIFOUEHHI 110 aHAJIOTUH;

POBOJIUTH CaMOCTOSITEJIHO JI0Ka3aTeNIbCTBA MaTEeMaTHYECKUX
YTBEpXKACHUNW (IpsIMbIE W OT MPOTUBHOIO), BBICTpauBaThb AapryMEHTALUIO,



IPUBOJIUTH IPUMEPHI U1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHUS
U BBIBOJIBI;

BbIOMpaTh crmoco0 pemieHus: y4yeOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEIIEHUs, BHIOMpaTh Hawbojee MOAXOAAIHMA ¢  y4ETOM
CaMOCTOSTENIbHO BBIIETICHHBIX KPUTEPHUEB).

Ba3oBnlIe ucciienoBareLCKue J1elicTBUA:

HCIIOJIB30BaTh BOMNPOCHI KaK MCCIEN0BATEIbCKUI MHCTPYMEHT IMO3HAHMS,
GopMynupOBaTh  BOMPOCHI, (PUKCUPYIOUIHME MPOTHBOpEUHE, MpodseMy,
YCTaHaBIIMBAaTh UCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH
CBOIO [TO3ULIUI0, MHEHHUE;

IPOBOJUTH CaMOCTOSITEIIEHO CIUITAHUPOBAHHBIN HKCIIEPUMEHT,
HCCJIEIOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEW MAaTeMAaTHYECKOro OOBEKTa,
SBJICHMS], IPOIIECCA, BHISBICHHUIO 3aBUCUMOCTEN MEKIYy 00OBbEKTaMU, SBJICHUSAMH,
IPOLIECCAMY;

CaMOCTOSATENbHO (POPMYJIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
OPOBEAEHHOIO HAOJIOJIEHUS, MCCIEIOBAHUS, OIEHMBATh JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIEHUI;

MIPOTHO3MPOBATh BO3MOKHOE PA3BUTHE MPOLIECCa, a TAKXKE BbIJBUTATh
PEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

Pabora ¢ nundopmanueii:

BBISBJIATH Ae(UIUTH UHGOPMAIUU, TAHHBIX, HEOOXOAUMBIX JIJIs OTBETA Ha
BOIIPOC U JJIA PELICHUS 3a]1auH;

BbIOMpaTh  WMH(POpMAIMI0O U3  HUCTOYHUKOB  PA3JUYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IUYHBIX BUJOB U OPM TIPEICTABIICHHUS;

CTPYKTYPUPOBATh HH(POPMALIKIO, MPEACTABIATh €€ B pa3InyHbIX (popmax,
WJUTIOCTPUPOBATH IpapUuecK;

OIICHUBATh HaJIEXKHOCTh uHbOopMaIuu 1o CaMOCTOSITEJIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE y4eOHbIE JeHCTBUS

Oo0wmenue:

BOCIPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUHU C YCIOBUSIMU
U LEISIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHUS B
YCTHBIX U IMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS M0 XOJly PELICHUS 3aJayH,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAT;

B X0JIe 00CYKJIeHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
mpoOJeMBbl, pelIaeMol 3aJadyd, BBICKA3bIBaTh HJIEH, HALEIEHHbIE HA MOUCK
pELICHUs, COMOCTABIATh CBOU CYXKJIEHHUS C CYXACHUAMHU APYIMX YYaCTHUKOB



auajnora, OOHapy»KUBaTh Pa3Uune U CXOJCTBO MO3UIUI, B KOPPEKTHOU popme
(GopMyHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;

NOPEICTaBIsATh  pPEe3yNbTaThl  pEHIeHHs  3a/Jayd,  OKCIIEPUMEHTA,
HCCIIEIOBAHMsI, MPOEKTA, CAMOCTOSATEIBHO BBIOMpaATh (OopMaT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPE3eHTAUN U OCOOCHHOCTEN ayUTOPUH.

PeryjsiTuBHbIE YHUBEpCcaJbHbIe y4eOHbIe /1eiicTBUSA

Camoopranusanus:

COCTAaBJISITh TUIaH, aJITOPUTM PEIICHUS 3a7a4i, BBIOUPATh CIIOCO0 pelIeHus
C Y4Y€TOM HMEIOIIUXCS pPEecypcoB M  COOCTBEHHBIX  BO3MOYKHOCTEH,
apTyMEHTHUPOBAaTh M KOPPEKTUPOBATH BAPUAHTHI PEUICHHA C y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJICKT:

BJa/JeTh HAaBBIKAMU IIO3HABATEJILHOM pediiekcud Kak OCO3HaHUs
COBEpUIAEMBbIX AEUCTBUN U MBICIUTEIbHBIX IPOLIECCOB, UX PE3YJITATOB, BIAJIETh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA Ipoliecca W pe3yjbTaTa peuieHus
MaTeMaTUYECKON 3a4auH;

OPEIBUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTB ITPU PELLIEHUH 334U,
BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb HA OCHOBE HOBBIX OOCTOSITENLCTB,
TaHHBIX, HAWJCHHBIX OMHUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEJIW M YCIOBUSM, OOBACHATH
NPUYUHBl JOCTIDKCHUS WM HEJOCTWKEHHUS pPe3yJlbTaTOB ACSTEIbHOCTH,
HaXOJMUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHas1 1eATEJIbHOCTD:

MOHUMATH U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U HHIUBU Ty aJTbHOM
paboThl TpH pelmieHWH YYeOHBIX 3a/1ady, MPUHUMATH I[e1hb COBMECTHOU
JesITeNIbHOCTH, MJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM padOThI, paclpenesTh
BUIBI pabOT, OrOBapUBATHCH, OOCYXKIATh MPOIECC M PE3yabTaT padoTHI,
0000111aTh MHCHHS HECKOJIBKUX JIIONICH;

y4acTBOBaTh B TPYNNOBBIX (hopmax paboThl (00CYkaeHUsl, 0OMEH MHEHHIA,
«MO3TOBBIC MITYPMB» W WHBIC), BBINOJHATH CBOIO 4YacTb paboOTBl U
KOOPJMHUPOBATh CBOM JIEHCTBUS C JAPYTMMH WI€HAMH KOMaHbl, OLIEHUBATh
KayecTBO CBOETO BKJIaJa B OO MPOAYKT IO KPUTEPUSIM, CHOpMYITHMpPOBAaHHBIM
y4aCTHUKAaMHU B3aMMOJCHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kiaacce oOyyaromMiics MOIYYUT CIEAYIOITUE
MPEAMETHBIC PE3YNIBTATHI IO OT/IECTBHBIM TEMaM padodeil MPOTpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOT0 aHaTTN3ay:



Yucia v BBIYUCTICHUSA:

CBOOOJTHO OMEPUPOBAThH MOHATUSIMH: PAIMOHAIBHOE YMCII0, OECKOHEUHas
nepuoaudeckass JpoOb, MPOLEHTH, HPPALUOHAIBHOE YHCIO, MHOXECTBa
palMOHANIBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb AEUCTBUTEIIBHOTO YHCIIA,

OPUMEHSTh ApOOM W TPOLEHTHI Uil peUICHUs NPUKIAJAHBIX 3334 U3
PA3JIMYHBIX OTPACIICH 3HAHUHN U PEATIbHOM KU3HU;

MIPUMEHSTh TPUOJIMKEHHBIC BBIYMCIICHUS], TPABUIIA OKPYTIJICHUS, IPUKUJIKY
Y OLICHKY PE3yJIbTaTa BbIYNCIICHU;

CBOOOJHO OTEPUPOBATH TIOHATHEM: CTENEHb C IICJBIM ITOKa3aTeseM,
UCIIOJIb30BaTh MOJXOJAITYI0 (OopMy 3amucu JIEUCTBUTENBbHBIX YHCEN IS
peLICHUs MPAKTUYECKUX 3a/]1a4 U IPEICTABICHUS JaHHBIX;

CBOOOJIHO ONIEPUPOBATH MOHATHEM: ApUPMETUUECKUN KOPEHb HATYpaIbHOU
CTECTIEHU;

CBOOOJTHO  ONEPUPOBATH TMOHSITHEM: CTENEeHb C  palMOHAIbHBIM
II0Ka3aTeseM;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: Jorapup™m UHca, JNECATUYHBIE U
HaTypajbHbIE JIOTaPUPMBI;

CBOOO/IHO OMEPUPOBATH MOHATUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC
YHCIJIOBOT'O apryMEHTA;

ONIEPUPOBATH MOHATUSIMHU: APKCUHYC, APKKOCUHYC U aPKTAaHI'E€HC YU CIIOBOTO
apryMeHTa.

YpaBHeHMs 1 HEPABEHCTBA:

CBOOO/IHO OMIEPUPOBATH MOHITUSIMU: TOKACCTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIBHBIE  ypPaBHEHUsT W YPaBHEHMS-CIICICTBUS,  PABHOCHUJIbHBIC
HEpPAaBEHCTBA,

MPUMEHSTh Pa3IMYHbIE METOJbl PEIICHUS palMOHAIBHBIX U JpPOOHO-
pallMOHANIBHBIX YPAaBHEHHM, MNPUMEHATh METOJ HWHTEPBAJIOB ISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHATHUSMU: MHOTOWICH OT OJHOM TMEepPEMEHHOM,
MHOTOWICH C MEJbIMU KOI(PUIIMEHTaMU, KOPHH MHOTOWICHA, MPUMEHSTh
JEJICHUE MHOTOWJICHAa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy be3dy u Tteopemy
Buera nns pemenus 3anay;

CBOOOJTHO OIEPUPOBATH TMOHATUSIMHU: CHUCTEMAa JIMHEHHBIX ypaBHEHHI,
MaTpulla, ONPEAETUTENb MATPUIBI 2 X 2 U €ro reoOMETPUUYECKHUIl CMBICT,
MCIIOJIb30BaTh CBOMCTBA ONpeAEauTeNs 2 X 2 JJid BBIYMACICHUS €ro 3HAYEHHS,
NPUMEHATh ONPEACIUTENN Il PEUICHUS CUCTEMBI JIMHEWHBIX YpPaBHEHHIA,
MOJENUPOBAaTh PEAIbHbIE CHUTyalMM C TIOMOLIBKO CHCTEMBI JIMHEHHBIX
YPAaBHEHHM, MCCIEIOBaTh IOCTPOCHHBIE MOJEIA C NOMOIIBIO MATpUL U
ONPENECTUTEIICH, UHTEPIIPETUPOBATH IMOJIYYEHHBIN PE3y/IbTAaT;



UCIIOJb30BaTh CBOICTBA JAECUCTBMHM C KOpPHSAMHU [UIsl TIpeoOpa3oBaHUs
BBIPKCHUM;

BBIIIOJIHATh MPEOOpa30OBaHUSl UYMCIIOBBIX BBIPAXKEHUH, COJEPKAIIMX
CTENEHU C pallMOHAIBHBIM ITOKA3aTENEM;

UCIOJIb30BaTh CBOMcTBa  JIoTapupMOB  Jis npeoOpa3oBaHus
J0Trapu(PMHUUECKUX BbIPAKECHUH;

CcBOOOHO ONEPHUPOBATh MOHATUSIMU: UPpAIMOHATbHbBIC, TOKAa3aTeIbHbIE U
jJorapuMHUUEcCKUe yYpaBHEHUS, HAaxXOAUTh WX PEHICHUA C TOMOIIBIO
PAaBHOCWJIBHBIX TIEPEXOA0B UM OCYLIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSATH OCHOBHBIE  TPUIOHOMETPUYECKHE Gopmynel I
peoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJHO ONEPHPOBATH MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
MPUMEHATh HeoOXonumble (GOpMYJIbl Uil PEHICHUS OCHOBHBIX THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJICIMPOBaTh pEAJbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHUSI, YPAaBHEHHs, HEPABEHCTBA II0 YCIOBHIO 3a/aud, HCCIEAOBaTh
MTOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM alllapaTa aireopsbl.

DOyHKuMU ¥ rpapuku:

CBOOOZIHO OMNEpUPOBaTh MOHATHUAMHU: (YHKIUS, CHOCOOBI 3aJaHus
GbyHKIIMM, B3aUMHO oOOpaTHble (GYHKIWW, KOMMIO3UIUS (QYHKIUN, rpaduk
(yHKUMU, BBIIOJIHAT 3JI€MEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB (HyHKIIHIA;

CBOOOJIHO OINEPUPOBATH MOHATUAMM: 00JACTh OMPENEIECHUS U MHOXECTBO
3HAYCHUN (PYHKIMH, HYJIH QYHKIUHU, TIPOMEXKYTKU 3HAKOOCTOSHCTBA;

CBOOOZHO OINEpPUPOBATh MOHATUSMH: UYETHBIE W HEYETHbIE (PYHKIIUH,
nepuoaAnyYecKkrue PyHKIUU, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI
U MUHUMYMBbI (YHKUHH, HauOoJblllee U HAaUMEHbIIee 3HaueHue (QyHKIUU Ha
MIPOMEKYTKE;

cBOOOHO ONEPUPOBATH MOHATUSAMU: CTETIEHHAs! (PYHKIMS C HATypaJIbHBIM
U LIeTIBIM TI0Ka3aTesieM, rpauK CTerneHHOW (QYHKIUN C HATypajJbHBIM U LEIbIM
rmokasatesieM, Tpaduk KOpHsS N-0i CTeneHW Kak (PYHKIUU oOpaTHOU CTETECHU C
HaATypaJbHBIM IOKa3aTeJeM;

ONepUpOBaTh MOHATUAMM: JIMHEHHAs, KBapaTU4Has U JpOOHO-IMHEHas
(YHKIIMM, BBINOJHATH 3JEMEHTApHOE HCCIEAOBAaHUE M TIOCTPOCHUE UX
rpaduKoB;

CBOOOJIHO OINEpPUPOBATh MOHATUAMU: MOKa3aTelbHAs U Jorapugmuyeckas
(GyHKUMU, UX CBOMCTBA M rpaduKH, UCIOJIb30BaTh MX TpadUKU NSl pelieHus
YPaBHCHUHU;

CBOOOJHO OMEpPUPOBATH MOHATHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
oTpesieNieHue TPUTOHOMETPUUECKHUX (DYHKIUI YNCIOBOTO apTyMEHTa;



UCIOJIb30BaTh Tpa@uKkd (QYHKIUN [JIsI HMCCIENOBAaHUS TIPOILECCOB U
3aBUCUMOCTEH MpU pelIeHUH 3a]a4 U3 JPYruX y4eOHbIX MPEIMETOB U peaIbHON
KU3HH, BRIpAXXATh (POPMYIIaMH 3aBUCUMOCTH MEXKIYy BETNIYUHAMU;

Hauyana maTeMaTH4eCcKOr0 aHAJIU3A:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: apuPMeTHUEeCcKasi U TeoMeTpuiecKas
nporpeccusi, 0eCKOHEUHO YObIBaroIas reoMeTpuUIecKasi Iporpeccus, TMHEHHBIHN
U DKCMOHEHIMAIBHBIA POCT, (OpMyna CJIOXKHBIX IPOIEHTOB, HWMETh
MIPE/ICTABJICHUE O KOHCTAHTE;

MCIIOJIB30BaTh MPOTPECCUH IS PEIICHHS PEATbHBIX 3a7a4 MPUKIATHOTO
XapaKkTepa;

CBOOOJTHO OIEPUPOBATH TOHATUSAMH: TOCIEAOBATEIBHOCTh, CIOCOOBI
3aJIaHUS MOCJICIOBATEIPHOCTEH, MOHOTOHHBIC u OTpaHUYCHHBIC
MOCJICIOBATECILHOCTH, ITOHUMATh OCHOBBI 3apOXKICHHS MaTeMaTHYECKOTO
aHajIM3a KaK aHain3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpPUPOBATh MOHSATUSMU: HENMPEpPbIBHbIE (YHKIMH, TOYKU
paspsiBa rpaduka GyHKIHUN, aCUMIITOTHI Tpaduka QyHKIINH;

CBOOOJTHO OTEPUPOBATH MOHATHEM: (DYHKIIHS, HETPEpPhIBHAS Ha OTPE3Ke,
MIPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN IS PEIICHUS 3a71a4;

CBOOOJTHO OMEpPUPOBATH TMOHATUSMU: TI€pBas W BTOpPasl MPOU3BOIHBIC
dbyHKIIMY, KacaTtenbHas K rpaduky QyHKIHH,

BBIYHMCIISITH TPOU3BOAHBIC CYMMBI, IIPOU3BEICHMSI, YACTHOTO M KOMITO3HUITUH
IBYX (DyHKIIM, 3HATH TIPOMU3BOIHBIE JIEMEHTAPHBIX (DYHKITHIHA;

HCIIOJB30BaTh T€OMETPUUECKUN U (DU3NUECKUN CMBICT TIPOU3BOTHOMN IS
penieHus 3aaad.

MHoxecTBa M JIOTUKA:

CBOOOJHO OTEPUPOBATH TOHATUSIMH: MHOXECTBO, OIEpallid  HaJ
MHOECTBAMHU;

UCIIOJIh30BaTh TEOPETUKO-MHOKECTBEHHBIN  ammapar JJis —OMHCAaHUS
peanbHBIX MPOIECCOB U SIBIICHUH, MPU PEIICHUU 3a7ad U3 JAPYTUX YICOHBIX
MIPEMETOB;

CBOOOJTHO OTEpUPOBAThH MOHATHUSMHU: OINPEACICHHUE, TeOpeMa, ypaBHCHHE-
CIICICTBHE,  CBOWCTBO  MAaTeMaTHYECKOro  OOBEKTa,  JOKa3aTelbCTBO,
PaBHOCHUJIbHBIC YPABHEHUS U HEPABEHCTBA.

K koniy obOydenus B 11 kiiacce oOyyaroUIuiicss MONy4HUT CIEIYIOIINE
IIPEIMETHBIC PE3YJIBTATHI IO OTJACIBHBIM TEMaM pab0veH MporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hadajla MaTEMaTHIECKOTO aHATN3ay:

Yuciaa 1 BBIYUCTICHUSA:

CBOOOJHO OMEpUPOBATh TMOHATHUSMH: HATypadbHOE U IIE€JI0€ YHCIIO,
MHOKECTBA HATYPAIBHBIX U MEJIBIX YHCEII, UCTIOIh30BaTh MPU3HAKH JACIIMMOCTH



nensix yncesn, HOJl u HOK naTypanpHBIX yncen 1uis peleHus 3a1a4, IPUMEHSITh
anroputMm EBknunaa;

CcBOOOJHO OMEpHUpPOBAaTh MOHATHEM OCTaTKa MO MOJIYJIO, 3aliChIBaTh
HaTypaJbHBIE YHCJIA B PA3JIMYHBIX [TO3UIIMOHHBIX CUCTEMAX CUHUCIICHMUS;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YMCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEJI, IPEJICTaBISITh KOMIIJIEKCHBIE YHCIIa B areOpandeckon u
TPUTOHOMETPHUECKOH (popMe, BBIMOIHITH apu(PMETUUECKUE OTIEPALIUY C HUMU U
M300pakaTh HA KOOPJMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: UppallMOHAIbHbIE, I0Ka3aTeIbHbIE U
Jorapu(MHUUECKUe HEpPaBEHCTBA, HAXOAMTh MX PEIIEHUS C IOMOIIBIO
PABHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJIATH OTOOp KOPHEW NpH PEIIEHHUH TPUTOHOMETPUYECKOTO
YPaBHEHUS,;

CBOOOJHO OIEPUPOBATh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HEoOXoauMble (OpMysnbl 71l PEIHICHHS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJIHO ONEpUPOBATH NOHATUSMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUM
YU HEPAaBEHCTB, PAaBHOCWIIBHBIE CHCTEMBI M CHUCTEMBbI-CICICTBUS, HAXOIUTh
pELIEHNUsT CHUCTEMBI M COBOKYIIHOCTEM pAalMOHAJIBHBIX, HWPPALMOHAIBHBIX,
MOKa3aTeNbHbIX U JIOTapU(PMHUUECKUX YPABHEHUN U HEPABEHCTB;

pemarp palrOHAaJbHEIE, VppalMOHAIbHBIE, ITOKa3aTeIbHBIE,
gorapu(MUUECKHe UM TPUTOHOMETPUYECKHE YpPAaBHEHHS M HEPaBEHCTBA,
CoZIeprKalliie MOIYJIM U IIapamMeTpBl;

NPUMEHATh rpaduyecKkrue METOIbl Il pEICHNs YPaBHEHUN U HEPABEHCTB,
a TaKKe 3a7a4 C mapameTpamus;

MOJEJIUPOBATh peajbHbIE CHUTYallUM Ha A3bIKE anreOpbl, COCTABISTH
BBIPAXKXCHUSA, YPABHEHUS, HEPABEHCTBA M MX CHCTEMBI II0 YCIOBHIO 3aa4H,
HCCIIEIOBaTh IMOCTPOCHHBIE MOJENM C HCIOJb30BAaHUEM alllapara aireopsl,
HMHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT.

DYyHKIUU U TPaPUKH:

CTpOUTh TpadUKH KOMIO3ULIMHK (YHKIHMA C MOMOIIBIO 3JIEMEHTApPHOIrO
MCCJIEIOBaHMsI U CBOMCTB KOMIIO3UILIUU ABYX (PYHKIIHIA;

CTPOUTH TeOMEeTpUuUecKkue oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha
KOOPJAMHATHOM IJIOCKOCTH;

CBOOOJHO OINEPUPOBATH MOHATUSAMU: TpapUKU TPUTOHOMETPHUUECKHUX
dyHKmi;

NPUMEHATh (PYHKIMM A MOJEITUPOBAHUS U HCCICNOBAHUS PeabHBIX
IIPOLIECCOB.



Hayana MaTeMaTH4eCKOro aHaIu3a:

UCIIONBb30BaTh  NMPOW3BOAHYIO ISl  WCCIEAOBaHUS  (QyHKUMM  Ha
MOHOTOHHOCTH M 9KCTPEMYMBI;

HAXOJUTh HauOOJbIlIee U HAUMEHbIIEe 3HAUCHUS (YHKIIUN HEMPEPhIBHON
Ha OTpE3Ke;

MCIIOJIb30BaTh MPOM3BOJHYIO JUISI HAXOXKICHUS HAWIYYIIEro PElICHHs B
NPUKIAJHBIX, B TOM UHCJIE COIMAIbHO-3KOHOMHYECKHX, 3aJadax, s
OIIpEeJIeIEHNs] CKOPOCTU M YCKOPEHHs Ipoliecca, 3alaHHOro (opMysaond Wiu
rpaduxom;

CBOOOJIHO OINEpUPOBaTh MOHATUSIMU: IEPBOOOpa3Hasi, OIpeneaEHHbIN
UHTErpaJl, HaXOIUTh MEPBOOOPA3HbIE IJIEMEHTAPHBIX (PYHKUHUNA M BBIYUCIATH
uHTerpain no gopmyie Herotona-Jleionuna;

HAXOJUTh TUIOMIA/IN TIOCKUX QUTYDP U 00BEMBI TEJI C TOMOIIIBIO HHTETPAaIa;

UMETh MPEACTABIEHUE O MaTeMaTHUYECKOM MOJIEIMPOBAHUHU Ha MpUMEpe
cocTapiieHUs nudepeHnanbHbIX YpaBHEHUH;

pelath NpUKIaJAHbIE 33]1a4k, B TOM YHCIIE COLUAIBHO-DKOHOMUYECKOTO U
(u3uUecKoro xapakrepa, CpeCTBaMU MaTeMaTHYECKOTO aHAIIN3a.



YYEBHO -TEMATUYECKHAM ILJIAH

10 KUIACC
Kosnn4yectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM
w/n HporpaMMBI Beero Konrpoasubie Ilpakruueckne (uupposbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
MHOXECTBO 1€HCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PanimoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
9 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHas pyHkuus. [lokazarenbHble 10 1
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
5 TpuronomeTpruyeckue BeIpakeHUS U 29 1
YpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkuuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KITACC

KoanuyecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3jiejioB U TeM
o/ HpOrPAMMEL Beero Konrtpoabnble Ilpakruueckne (uu(ppoBbie)
padoThI paGoThI oOpa3oBaTe/ibHbIE
pecypchbl
1 HccnenoBanue GyHKINNA ¢ TOMOIIBIO 99 1
IIPOM3BOTHOM
2 [TepBoOOpa3Hast u HHTETpAI 12 1
3 I'paduxu TpuroHOMETpUUECKUX (PYHKIIHI. 14 1
TpuronomeTpuyecKkre HEpaBeHCTBA
4 HppaimoHaibHble, TOKa3aTeIIbHBIC U 24 1
JorapuMuUECKre HEPaBEHCTBA
KomrmuiekcHbie uncia 10
HatypanbHble U 11enble yncia 10 1
CucreMbl parioHATBHBIX, HPPAMOHATEHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUIECKUX 12 1
yYpaBHEHUU
8 3amaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 16 5
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10 0




YYEBHO-METOINYECKOE OBECIIEYEHUE

OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. MaTemartuka: aJIre6pa " Hadajla MaTCMAaTHYCCKOI'O dHaJIn3a, rCOMCTPHUA.

Anrebpa m Hauyajna Marematudeckoro ananmza 10-11 kmaccel: 6a30BbIN U

yrayonénnbiit yposuu: yaeonuk / 1. A. Anmumos, FO .M . Komsrua, M.B.

TxaueBa [u ap.]- 11-e u3z., crep. - Mocksa «IIpocBemenuey, 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
IS YAEHUKA U YYUTEJIA

Ne Caiir Ccplika Onucanne
n/n
1. | Poccuiickas https://resh.edu.ru/ WHTepakTUBHBIE YPOKH IO MaTeMaTHKe ¢ 5
AIIEKTPOHHAsI 1o 11 kacc, KOTOpbIE CTPOSTCS Ha OCHOBE
HIKOJIa CHEIHAIbHO pa3paOOTaHHBIX AaBTOPCKHUX
IpOTpamMM, YCIIEIITHO MPOIIEIINX
HE3aBHCUMYIO DJKCHEPTHU3Y. OTH YPOKH
MOJIHOCTBIO  cooTBeTCTBYIOT PI'OC u
®OOII. VYmpaxHeHus W TIPOBEPOUYHBIE
3aJjaHdsg B ypOKax JaHbl 10 THILY
HK3aMEHAIIMOHHBIX TECTOB M MOTYT OBITh
UCTIONB30BaHbl  JUIA  TOATOTOBKH K
roCyJapCTBEHHOM HTOrOBOM aTTecTallii B
dopme OI'DOu EI'D
2. | MoOunbHOE https://edu.mob- ConepXuT MaTepuai Ui OHJIaiH- YPOKOB
SIIEKTPOHHOE edu.ru/ui/#/login o MaTeMaTHuKe, Marepuan s
o0pa3oBaHue noarorosku k OI'D, EI'D, BITP
3. |YUU.PY https://uchi.ru/ Poccuiickass  omnmaitH-rilatrdopma, — TIe
oOyyaroruecs U3Yy4YalOT  IIKOJIbHBIE
NpeIMeThl B MHTEPAaKTUBHOW (OpMe, €CTh
BO3MOKHOCTB IOJAroToBKU K OI'D n EI'D
4. | AxunoHepHoe https://media.prosv.ru/ becrimatHplif  AOCTYm K  3IEKTPOHHBIM
0011ecTBO BEpCUIM y4eOHO-METOIUYECKUX
«3paTenscTBO KoMIUIeKCcoB, Bxoasammx B DIIY. Joctyn
«IIpocsenienne» pacnpocTpaHseTcs Kak Ha Y4eOHHKH,

TaK 1 Ha TPEHAXKEPBI Ui
3aKpEIUICHHs] TOJYYEHHBbIX 3HaHud. [lpn
3TOM JUIs paboTel €
yueOHUKaMU HE MoTpedyercs



https://resh.edu.ru/
https://edu.mob-edu.ru/ui/%23/login
https://edu.mob-edu.ru/ui/%23/login
https://uchi.ru/
https://media.prosv.ru/

denepanbHbIi

LEHTP
nH(}OpMaIMOHHO-
00pa3oBaTEeNbLHBIX
pecypcoB
(PLINOP)

http://fcior.edu.ru/

DJEeKTPOHHBIE yueOHbIe MOJyJIH,
CO3JJaHHBIE 10 TEMATHUYECKUM 3JEMEHTaM
y4eOHBIX MTPEIMETOB; MPEICTaBISAIOT OO0t
3aKOHYCHHBIC HUHTCPAKTUBHLIC
MyJIbTUMEANA TPOAYKTHI, HAIlEJICHHbIE Ha
pelieHue onpeaeneéHHol yueOHO! 3a1auu.

st WCIIOJIb30BAHUS pecypca
HEOOXOAMMO  3arpy3uTh C TOpTaia u
YCTaHOBUTH  Ha  CBOEM  JIOKAJIbHOM

KOMITBIOTEPE CIEIMAIBHOE IPOrPaMMHOE
o0ecIieueHre — MPOUTPhIBATEIIb PECYPCOB

Cupuyc.Onnaiin

https://edu.sirius.online/#
/

OmnnaitH-Kypchbl 00pa3oBaTEeILHOTO
nentpa Cupuyc  (Kypc mIg  yxe
NPOJBUHYTBIX B MAaTeMaTHUKE U TEX, KTO
XOYeT TIPOJABUHYTHCS HAMHOTO JIaJIbIIIe
HIKOJIbHOH MPOTpaMMBbl)

bubnmnoreka

nudpoBoro
00pa30BaTeILHOTO
KOHTEHTA

https://lesson.edu.ru/02.2
/07

3HAaHUHA 10 BCEM
TeMaM IIKOJIbHOU

Macmrradbgas  06asa
nmpeaMeTam u
MIPOTPaMMEBI

YueOHbIe mocoOus u AUCTAHINHOHHBIC CEPBUCHI JIfl MOATOTOBKHA K €/IMHOMY

roCcy1apCcTBEHHOMY JK3aMeHY

Y4eOHBIC TOCOOUSA

Boicoukuit 1. P., Amenko U. B. EI'D 2024. Maremaruka. Teopus
BeposiTHOCTeH. 3anada 4 (mpoduiapHBIN ypoBeHB). 3amavya 5 (6a30BbIit
ypoBeHb). Pabouas tetpans. / U. P. Breicoukwuii.,, 1. B fmenko. — M:
MIIHMO. 2024. — 64 c.

Breicouxuit M. P., SAmenxo M. B. EI'D. Maremartuka.

Teopus

BeposiTHOCTEH. 3anmaya 3 (mpoduiabHBIA ypoBeHb), 3adava 5 (0a30BbIi
ypoBenb). Pabouas Terpans. / U. P. Beicorckuii, U. B. Smenko. — M.:
MITHMO. 2023. — 64 c.
.T'opnun P. K.: EI'D Maremaruka. ['eomerpus. Ctepeometpusi. 3amada 13.
[Tpodunbabiii ypoBens. / [lon penakiueit M. B. Smenko. Cepus: EI'D. —
M.: MIITHMO. 2023. — 160 c.
4. EI'D MaremaTuka. 3ajaun IpUKIAIHOTO cojaepikanus. 3agada 8. 3amaua 4. /
. . Tymun, A. B. Mansimes. Cepusi: EI'D. — M.: MITHMO. 2023. — 80 c.
5. EI'> Maremarnka. ®@ynkumn uw ux rpaduxu. 3amgada 10,
npoduabHbIN ypoBeHb. Pabouas Tetpans. / C. A. Illectakos. Cepus: EI'D.
— M.: MITHMO. 2023. — 140 c.
6. Maremaruka. Pemienue 3agaHuii TOBBILIEHHOTO W BBICOKOIO
ypoBHS clokHOCTH. Kak momyunth MakcuMmanbHbld Oamn. / WM. B.



http://fcior.edu.ru/

Smenko, A. B. Cemenos, U. P. Beicorckuii. Cepus: I'oroBumcsa k EI'D. —
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