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IMNOACHUTEJIBHASA 3AIIMCKA

VYuebnplli Kypc «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAIN3a» SBISETCS
OJIHUM W3 Hanbojee 3HAYMMBIX B IMPOrpamMMe CpeIHEero o0Iero odOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YYEHHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroil CTOPOHBI, (hOpMHUpPYET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOy4YarOMIMXCAd Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHUSI MH(OPMATUKH, OOLIECTBO3HAHMS, HCTOPHH, CIOBECHOCTH U APYTIHX
IUCIMIUIMH. B paMkax AaHHOro y4yeOHOro Kypca oOydaroliuecs OBIIaJI€BalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMYJIupyeT CBOU
JNOCTUKEHHUS B MaTeMaTH4eckoil popme.

VY4eOHblll Kypc anreOpbsl M Hadajl MaTeMaTHUYECKOr0 aHallh3a 3aKJaJlbIBAaeT
OCHOBY Ul YCIIEUIHOTO OBJIAJICHUS] 3aKOHaMHU (U3MKH, XUMHUH, OUOJIOTHUH,
NOHMMaHUSI OCHOBHBIX TEHJICHIIUI Pa3BUTUS SKOHOMHUKH U OOLIECTBEHHOMN KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TE€XHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM XM3HH. B TO ke Bpemsi oBnageHHe aOCTPAKTHBIMU U JIOTHYECKU
CTPOIrMMHU KOHCTPYKLMSAMHU aJIreOpbl M MAaTeMaTHYECKOro aHajlu3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKAa3bIBAThH
YTBEPKJICHUS C TIOMOIIBI0O MHIYKUHUU U PaCCykAaTh NEAYKTUBHO, UCIOIb30BAThH
000011IeHHEe W KOHKPETH3allMio, a0CTparupoBaHUE M aHaJOruw, (opmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xonme usyuenus yuyeGHOro kypca «Anredpa M Hayajla MaTeMaTH4YE€CKOTro
aHanu3a» 0O0ydYarouIuecs: MOJIy4YaloT HOBBIA OMBIT PEIICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOATENILHOTO MOCTPOEHUS MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYyalluH,
UHTEPHpPETalUd  TOJYYEHHBIX  pEUNIeHUuH, 3HAaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAFOLIMMUCS MaTEMAaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VYyeOublii Kypc 00JaaeT 3HAYUTENbHBIM BOCIHMTATEIbHBIM MOTEHIIMAIIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4eOHBIM wmaTepuajn, CHocOOCTBYIONIUN
(GopMUPOBAaHHI0O HAYYHOTO MHPOBO33PEHHs, TaK W dYepe3 crneuuduky ydeOHOMH
JESITeIbHOCTH, TpeOyIoleld MPOJOJKUTENbHON KOHUEHTpAallud BHUMAHMUA,
CaMOCTOSITENIbHOCTH, AKKYPAaTHOCTU U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3yJIbTaT.

B ocHoBe MeToauku oOydeHus anreOpe U HayalaMm MaTeMaTUYeCKOro aHaIu3a
JIEXKUT IEATEIbHOCTHBIA MPUHIUI O0yUYEHHUS.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MAaTEMaTHUECKOT O aHATH3ay
BBIJICJICHBl  CIEAYIOIIME COAEpKATEIbHO-METOANYECKUE JMHUK: «Yucna u
BbIUMCIICHUS», «DyHKIIMU U rpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTE€MaTUYECKOro aHanu3a», «MHoxkecTBa U Jiorhkay. Bce OCHOBHbIE
COZIepKATEIbHO-METOIMUECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHHH [JBYX JIET

oOy4eHHs Ha YPOBHE CpeTHEro 001Iero 00pa3oBaHusl, €CTECTBEHHO JTOTIOJHSS IPYT
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JpyTa 1 MOCTENEHHO HACHIIIAsCh HOBBIMH TEMaMH U pa3ienamu. JJaHHbIi yueOHbIN
Kypc SIBIISIETCSI MHTETPATHBHBIM, TOCKOJIBKY OOBEIuHSET B cebe conepikaHue
HECKOJIBKMX MAaTeMaTHYECKHX TUCIUILINH, TaKUX Kak aiaredpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUA aHaIW3, TEOPHs MHOXKECTB, MaTeMaTHIeCKas JIOTUKA U JIPyTHE.
I[To wmepe Toro kak oOydJaromyecss OBIIAJEBalOT BcE Oojee MUPOKUM
MaTeMAaTHYECKUM ammapaToM, Yy HHUX TIOCICIOBaTEIbHO (QOPMHUpPYETCS U
COBEPIIICHCTBYETCS yMCHUE CTPOUTh MaTEMaTHYCCKYI0 MOJCIb pealbHOU
CUTYaIM¥, MPUMEHSTh 3HAHUS, MTOJYYEHHBIC MPU W3YYEHUN y4eOHOTO Kypca, s
PEIICHUST CaMOCTOSATEIHHO C(HOPMYIUPOBAHHON MAaTEeMAaTHUECKOW 3a/1a4uu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOAUYECKass TUHUS «YuWClia U BBIYUCICHUS» 3aBepIacT
(dbopMHUpOBaHNE HABBIKOB MCIOJIB30BAHMS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOTrO 00111ero oopa3zoBanusi. Ha ypoBHe cpeanero ooiiero
oOpazoBanmsi 0co0O€ BHHUMAaHHE yHelseTcs  (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHHUM, BKJIIOYAIONINX B CEOsl MCIOIb30BAHUE PA3THYHBIX
dopM 3amucu 4Ymcla, YMEHHUE JenaTh NPUKHUIKY, BBINOJHATH MPUOIMKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTAMHU. 3HAKOMbBIE OOYyYalOIMMMCS MHOXECTBA HATYPAIbHBIX, IEJIBIX,
palMOHAIIBHBIX W JCHCTBUTEIBHBIX  YHMCEN  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUICKCHBIX YHCENI. B KaXkJIOoM H3 O3TUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOWCTBEHHBIE €My chenuuyecKkue 3aJayd W OMNEepaluu: JeJICHHe Haleno,
OTIEpUPOBAHUE OCTAaTKAMU Ha MHOXKECTBE IIENBIX YHCEN, OCOObIE CBOWCTBA
paIMOHAIBHBIX U UPPANMOHATBHBIX YHCEN, apu(PMETHICCKUAE ONepaIiuu, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEeHM HAa MHOYECTBE KOMIUJIEKCHBIX YHCEIL.
bnaromapsi mociieJoBaTeIbHOMY pPACIIMPCHHIO KpPyra HCIOJIB3YEMBIX YHCEN W
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHCHHUS IS PEIICHHS Pa3IuYHBIX 3a1a4
dbopMupyeTCs TIPENCTaBICHUE O CAMHCTBE MaTEMaTHKH KaK HAYKH W €€ poJik B
MOCTPOCHUU MOJICNICH PEabHOTO MHpA, MIUPOKO HCIOIB3YIOTCS 0000IIeHne u
KOHKpETH3aIHsl.

Jluanst «YpaBHEHHUS W HEPABEHCTBa» peajn3yeTcs Ha MPOTSHKCHHH BCETO
o0yueHUsI Ha YpOBHE CpPEAHEro OO0IIero 00pa3oBaHMs, MOCKOIbKY B KaXIIOM
pazaene Ilporpammbl MpemxyCMOTPEHO pELICHHE COOTBETCTBYIONIMX 3amad. B
pesyibTaTe OOydYaroniuecss OBJAACBAIOT PA3IMYHBIMHU  METOJAMH  PEIICHUS
paloHaIbHBIX, HWpPPAIMOHATBHBIX, TIOKA3aTENBHBIX, JIOTAPUPMUICCKUX |
TPUTOHOMETPUUYCCKUX YpPAaBHCHHMH, HEPABECHCTB M CHUCTEM, a TakKkKe 3ajad,
comepkammx mapaMerphl. IloydeHHBIE YMEHHS HIUPOKO HCIOJB3YIOTCS TpHU
UCClIeOBaHNH (DYHKIMI C TIOMOIIBIO MPOW3BOIHOM, TIPU PEIICHUH MPUKIIATHBIX
3a/1a4y M 3a7]a4 Ha HAXOXKJEHHUE HAaUOOJBIINX U HAUMEHBIINX 3HAYCHUN (yHKIIUU.
JlarHasi comeprkatenbHas JIMHUS BKIIOYAeT B ce0s Takke (OPMUPOBAHHE YMCHHIA
BBITIOJIHATG ~ pacdy€Tel 10  QopMynaMm, MpeoOpa3oBaHHWS  PaMOHAIBHBIX,



UPPALOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXKE BBIPAXKECHUH,
COJIep)KalluX CTerneHu M Jjorapupmel. braromaps u3yuyeHUIO anreOpanyecKkoro
MaTepHaia IpOUMCXOIUT ajbHEeNIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPaKTHOTO
MBILIJIEHUsI 00y4aromuxcs, (OPMHUPYIOTCA HABBIKM JETYKTHBHBIX PacCyKICHUH,
paboThl C CHUMBOJBHBIMH (OpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BHJIE PABEHCTB U HEPABEHCTB. Anredpa npeiaraeT 3pPpexTuBHbIC
WHCTPYMEHTBl I PELIEHUS IPAKTHUYECKUX M €CTECTBEHHO-HAyYHBIX 3a/ad,
HaIJISIAHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK S3bIKA HAYKH.

CopepxarenpHo-MeTonu4eckass JUHUS «DyHKIUU U TpaduKW» TECHO
HepervieTaeTcs ¢ APYTrMMH JIMHUSIMU y4eOHOro Kypca, NMOCKOJIBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIbHOCTh U3YUEHU MaTepuana. M3yuenue CTeNneHHOoH,
NI0KAa3aTeNIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKILINMA, UX CBOMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU NI pelIeHus 3aad U3 APYruX yueOHBIX
IIPEAMETOB U PEATIBbHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKUM aHAIU30M,
TaK U C pelIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oo0nbllIoe BHUMaHHE
ynensiercs: GOpMUpPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJlaMU 3aBUCUMOCTH MEXKITY
pa3IMYHBIMK BEJIMYMHAMU, MCCIEIOBAaTh MOJy4YCHHbIE (YHKLUHUHU, CTPOUTH HX
rpaduku. MaTepuan 3Toi cofepKaTeIbHON JIMHAH HAIleJICH Ha Pa3BUTHE YMEHUN
Y HAaBBIKOB, ITO3BOJSIOIIMX BbIpaXKaThb 3aBUCHMOCTHM MEXJy BEJIMYMHAMU B
pazinuHOr (opMme: aHATUTHYECKOM, rpaduyeckoi U ciioBecHoi. Ero msyuenwe
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHasg JnHUS «Hadana MareMarnyeckoro aHaiau3a» IO03BOJISET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaTeMaTHYECKUX, TaK M MPUKIAJAHBIX 3a/1ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISIETCS BO3MOXHOCTh CTPOMTH
rpa@uKyd CIOXHBIX (QYHKIMM, ONpeAensTb WX HauOOJbIIME W HAUMEHbIINE
3HAYEHUA, BBIYMCIATH IUIOMAAU (QUIyp WU OOBEMBI TeN, HAXOAUTh CKOPOCTU U
YCKOpeHHs IpoueccoB. JlaHHas coaep:kaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATUYECKUX MOJEIECH pPEalbHbIX CUTYyallUH,
IIO3BOJISIET HAXOAUTh HAWITyYIlIee PEIICHUE B IPUKIIAHBIX, B TOM YHCIIE COL[UAIBHO-
SKOHOMMYECKHUX, 3a/ladyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOr0 aHaIu3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (POPMAIBHO-JIOTMYECKOT0 U KPEAaTUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. O0yuaronyecs y3HatoT O BbIJAIOIINXCS
pe3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHSA MAaTEMaTUKH Kak Hayku, U o0 uX
aBTOpax.

CopepxarenpbHO-MeToau4ecKas JuHus «MHOXKecTBa M JIOTMKa» BKIIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MaTeMaThyeckoil Joruku. TeopeTruko-
MHO>KECTBEHHBIE IIPECTaBICHUS IPOHU3BIBAIOT BECh KypC IIKOJIBHOW MATEMATUKHU
U TpeajaratoT HauOoliee YHUBEpCAIbHBIM SI3bIK, OOBEIMHAIONIMI BCE pa3aenbl
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MaTeMaTUKH H €€ TPWIOKESHWH, OHM CBS3BIBAIOT pa3HbIie MaTEMaTHYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO J1aTh
BO3MOXKHOCTh OOy4Yaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA SI3bIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BAaTh €r0 JIJIsi BHIPAXKEHUS CBOUX MBbICIICH.
JlpyruM BaKHBIM IIPU3HAKOM MAaTEMaTHKH KaK HAyKH CleAyeT IpHU3HATh
CBOMCTBEHHYIO €M CTPOrOCTh OOOCHOBAaHMM M CIIEIOBAaHHE OIpeaeIEHHBIM
npaBUjiaM  TMOCTPOEHUS  JIOKA3aTeJbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTeMaTU4YeCKOM JIOTMKH CIHOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00yyYaroIuXcsi, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHHUSI HA OCHOBE JIOTMYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTHUSCKOTO MBIIILICHHS.

B yueOHOM Kypce «AnreOpa W Hadajla MaTEMaTHYECKOTO aHAJIU3a
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIC MPU3BAHbI
CrocoOCTBOBAaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJENEH pealbHBIX
CUTyaluii, HUCCIEOBaHUS AITHX MOJCICH C TOMOIIBI0 ammapara aiareOpsl u
MaTeMaTH4YECKOr0 aHajau3a, WHTEPHpETAIluy IOJIYyYCHHBIX pe3yJbTaToB. Takue
3a/1aHUs BIUIETCHBI B KOKJIBIH M3 pa3/IeioB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOr0 Kypca IIHMPOKO HCIOJIB3YETCs ISl PelIeHUs] NMPUKIaAHbIX 3aaad. [lpu
pEIICHHM  pPEabHBIX  MPAKTHYECKUX  3amad  oOydJaromiuecss  pa3BUBAIOT
HaOII0IaTeIbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIb30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IPOOJIEeMY.
JesarenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAJAHBIX 3a7a4
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM YUeOHOTo Kypca « Anredpa v Havasa
MaTEeMaTUUECKOTI0 aHaJIN3ay.

Ha wusyuenme ydeOHOro Kypca «Anredpa ¥ HadJaja MaTeMaTHYECKOTO
aHanu3ay oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4aca B HEJIEITIO).



COJEPXAHUE OBYUYEHUA

10 KUIIACC

Yucaa 1 BBIYMCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOIICHTHI,
OeckoHeuHble Tnepuoanueckue npoou. [IpuMeneHue npoOeit U TPOLCHTOB s
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUHN U PEANbHOM )KU3HH.

JlelicTBuTEeNnbHBIE 4Yucha. PanuoHanbHblE W UPPANMOHAIBHBIE YHCIA.
ApudmMernueckre  omepalMyi ¢ JICUCTBUTENBHBIMH  4YHMClIaMd.  MoOJylb
JNENUCTBUTEIBLHOTO YKCia U ero cBoicTBa. [Ipubmmk€HHbIE BHIYMCICHUS, TIPaBUIIa
OKpYIJIEHUSI, IPUKHUIKA U OLICHKA PE3YyJIbTaTa BHIYHCICHUMH.

Crenenp ¢ weneiM  mnokaszareneM. bunom Herorona. Hcenosb3oBanue
MOAXOSIIEH (OPMBI 3aIMKMCH ACUCTBUTEIBHBIX YUCEN JJISI PEIICHUS TPAKTUYECKIX
3a71a4 ¥ MIPEJCTABJICHUS JAHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

Crenenp C panHOHAIBHBIM ITOKAa3aTeleM Hu €€ CBOWCTBA, CTENEHb C
JICUCTBUTCIILHBIM IOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa mnorapudma. JlecaTuyHbIE W HATypaJbHBIC
Jorapu@mel.

CuHycC, KOCMHYC, TaHI€HC, KOTAHT€HC YHUCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHHYC M apKTaHT'€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TpPeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIbHBIE ypaBHEHUSI M ypaBHEHHs-ciencTBusA. HepaBeHCTBO,
pEllIeHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS IEIBbIX U APOOHO-PALMOHAIBHBIX YPABHEHUN U
HEPABEHCTB. MHOrO4YJIEeHb OT OJHOW MNEepeMEeHHOW. JleneHne MHOorodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ niesbiMu K03 huiimeHTaMu.
Teopema Buera.

[IpeoOpazoBanus YUCIOBBIX BBIPAXKEHUM, COJEPIKAIINX CTETICHU U KOPHHU.

HppaumnonanbHbie YpaBHEHHUS. OcHoOBHBIE METO/IbI peLIeHus
VPPALHOHAIBHBIX YPABHCHUN.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOJIbl PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[IpeobpazoBaHue BbIpAXKEHUH, COIEPIKALIUX JOTapU(MBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI perieHus
Jorapu(MUYECKUX YPaBHEHH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyJIBL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKCHUH. PellieHue TpPUroHoOMETpUYECKUX YPABHEHU .
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Pemenne cucreM IMHENMHBIX YypaBHEHMH. Marpuma CUCTEMBbl JIMHEHMHBIX
ypaBHeHH. OnpenenuTens MaTPULbI 2X2, €ro FTEOMETPUUYECKHUI CMBICT U CBOMCTBA,
BBIYMCIICHUE €r0 3HAY€HUs, MPUMEHEHUE ONpPEAeNUTENs ISl PELICHUsS CUCTEMbI
JVMHEVHBIX ypaBHEHUW. PelleHne NpuKIAAHBIX 3aJad C IOMOIIBIO CHUCTEMBI
JIMHEWHBIX ypaBHEeHUM. VccienoBanue MoCTPOEHHON MOJEIH C MOMOIIBI0 MATPHII
Y OTIPEICIIUTEIICH.

[TocTpoeHne MaremMaTHUeCKUX MOJIEJEH peallbHOW CUTyalluu C TMOMOIIbIO
ypaBHEHUN U HepaBeHCTB. [IpuMeHeHHe ypaBHEHUH U HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJ1a4 U 33/1a4 U3 Pa3TUYHbBIX 00JIacTell HAyKH U peaJbHOM KU3HU.

DOyHKIMY U TPAaPUKH

OyHKIMs, crnocodsl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnozunus @ysnkuuit. 'paduk  QyHKuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB (QyHKIIHIA.

Ob6nacTh ompeneiaeHuss 1 MHOXKECTBO 3HaueHuil Qynkumu. Hynmm QyHkumu.
[TpomexxyTku 3HakonoctosiHcTBA. YETHBIE U Heu€THbIe hyHKIMH. [leproauyeckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MaKCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbIlee 3HaueHus (YHKIIUU Ha TTPOMEKYTKE.

Jluneitnasi, kBaapaTudHas W APOOHO-TMHEHHAs (QYHKIUH. DIeMEHTapHOE
UCCJIEJOBAaHUE U TOCTPOCHUE UX IPaUKOB.

Crenennast pyHKIMS ¢ HATypaJbHBIM U IEJIbIM TTOKa3zareneM. E€ cBoiicTBa u
rpaduk. ColicTBa U rpaduk KOpHs n-0i CTENEHU Kak PyHKIIMU 0OOpaTHOM CTENEeHU
C HaTypaJbHBIM IMOKa3aTEJIEM.

[TokazarenpHast U norapupmudeckas (yHKIUH, UX CBOWCTBA W Tpaduki.
Ucnonp3oBanue rpadgukoB GyHKIMA 715 pelIeHUs YPaBHEHUH.

TpuronoMmerpruueckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX MpoOLEeccax M SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocnenoBarenbHOCTH, CMOCOOBI 3aJaHusl MoOcieAoBaTellbHOCTEH. MeTon
MaTEeMaTUYECKON HHIYKIMA. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEIOBATENHHOCTH.
Hcroprsi BOZHUKHOBEHUSI MAaT€MAaTHYECKOrO0 aHalM3a KaK aHanu3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuuecKkasl mporpeccuu. beckoneuHo yObIBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuYecKon
porpeccu. JIMHEMHbIN U 3KCIIOHEHIMAIBHBIN pocT. Yucio e. PopMyJia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTPEeccCHMU JUIsl  PEIICHHs peajbHBbIX —3aJad
MPUKJIAIHOTO XapaKTepa.



HemnpeproiBHble (GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuil. CBolcTBa (QYHKIHMI HENpPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJIsi PEUICHHS HEpaBeHCTB. [IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMNA U1 pelieHus 3a/1a4.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeenenne, reOMETPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHHUE KacaTeabHOM K TpaduKy QyHKIUH.

[IpousBoanbie  dyeMeHTapHBIX  ¢QyHKOM.  [Ipow3BojgHass ~ CyMMBHI,
MPOU3BEACHUS, YACTHOTO Y KOMIO3UILIMY (DyHKIIUHA.

MHo:xecTBa U JIOTMKA

MHOKeCTBO, oOnepauuMu HaJ MHOXKECTBAMH M HX CBOMCTBA. Jlmarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO — amnmapara s
ONKMCAHUS PEATbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUU 3aAad U3 JIPyTHX
y4€OHBIX MMPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUYEeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUS.

11 KITIACC

Yucjia 1 BBIYUCTICHUSA

Harypanenbpie u nensie yucna. [IpumeHeHne NpU3HAKOB JEIMMOCTH LIENBIX
gyucen, HanOompmuid obmui aemurens (mamee — HOJl) u HamMenbiee ooOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa 1ist pemeHus
3a/1a4 B LIEJIBIX YHUCIIAX.

Kommnekcuble wucna. Anredpavueckass U TpPUTOHOMETpUYECKas (POpPMbI
3alMCH KOMIUIEKCHOTO 4Hclia. Apu(METHUYECKHE OIepauuud ¢ KOMILIEKCHBIMU
guciamu. M300pakeHre KOMIUIEKCHBIX YHCENT Ha KOOPJAMHATHOW IUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOrO uucia. [I[pumMenenue
KOMIUJIEKCHBIX YMCEN AJIs1 PelIeHUs] (PU3MUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPaBHEHUI U HEPaBEHCTB. PABHOCUIIbHBIE CHCTEMBI
Y CUCTEMBI-CIIEICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKHUX  YPAaBHEHHM C  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PenieHrne TpuroHoMeTpUIECKUX HEPABEHCTB.

OcCHOBHBIE METOABl PEIICHHUS IMOKa3aTeIbHBIX H  JIOrapu(PMUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIICHUS CUCTEM M COBOKYIHOCTEN palMOHAJIbHBIX,
UppAIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTAPU(OMUUIECKUX YPABHEHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.



[IprMenenue ypaBHEHNN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX
3a/1a4 ¥ 3a/1a4 U3 pa3IMYHbIX 00JacTeil HAyKu U peaibHOW JKU3HU, HHTEpIIpeTaIus
IIOJIyYEHHBIX PE3YJIbTAaTOB.

DOYyHKIUU U TPAaPUKHU

I'padux xommosuruu Qyskuii. ['eomerpuyeckue oOpa3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, KX CBOMCTBA U IPAPUKH.

I'paduueckue Meroabl pelieHUs ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/bI PEIICHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsi MCCIEAOBAaHUS MPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PELICHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATBHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHajIu3a

[IpumeHneHre MPOM3BOJHON K HUCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
aKcTpeMyMmbl. HaxoxaeHre HanOobIIero 1 HAMMEHBIIEro 3HaYeHU I HelIPEPHIBHON
GyHKIHUU Ha OTPE3KE.

[IpuMeHeHne NPOU3BOAHOM MU HAXOXKACHUS HAWJIY4dlllero pEIICHHS B
NPUKIAIHBIX 33/1a4ax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHHsS Ipouecca,
3a1aHHOTO (HOPMYJIIOH WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuina Haxox1eHUs 1epBOOOPa3HbIX.

Nuterpan. 'eomeTpuyeckuil CMbICHI HHTETpaja. BeIdyucieHne onpene€HHOro
uHTerpana no popmyie Herotona-Jleitonuna.

[Ipumenenne uHTerpajia A HaXOXKJIEHHUS IUIOMIAJAEH IUIOCKUX (Uryp u
00BEMOB r€OMETPUUYECKUX TEJL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTudyeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLIECCOB C NOMOLIBI  AU(depeHInaIbHbIX
YPaBHCHUM.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VUYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:x1aHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00YYaIOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOI0 00IIeCTBA, TPEACTABICHUE O MATEeMAaTUYECKUX
OCHOBax (DYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUH, MNPOUETYP
rpakmaaHcKoro  obOmiectBa  (BBIOOPBI, ONPOCBI HM  JPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSIMUA 1 HA3HAYCHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOILIOMY M HACTOSIIEMY POCCHUICKOW MAaTE€MAaTHWKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIOJIb30BaHUE ATUX JOCTHIKEHUW B JAPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCUICKOT0 Hapojaa, ChOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBENICHHS, CBA3aHHOIO C MPAKTUYECKUM
MPUMEHEHHUEM JOCTHXKCHUN HAYKU U JACSATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIa/la B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYAas 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3aj1ay, PEIICHUN, PACCy ACHUN, BOCIPUUMYUBOCTD
K MaTeMaTUYECKUM acCleKTaM Pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nueckoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUA B
MHTEpEecax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370pOBbIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH U
OTIIbIXa, peryisipHas (pusudeckas aKTUBHOCTH), (PU3HMUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03/J0POBUTENBHOMN JAESTEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paziuuHbIM  chepaM  NpodEeCCUOHAIBHOM  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHUE COBEpIATh OCO3HAHHBIM BHIOOP
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Oynymeit mpodeccurn W peann30oBBIBaTH COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHMYeCKOMY  OOpa3oBaHUIO W
CaMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUUECKUX 3a/lady MaTeMaTUYeCKON HaMpPaBJICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHHE BIIMSHUS
COITMAIbHO-DPKOHOMUYECKHUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COIMATBLHON
cpelbl, OCO3HaHUE TII00ABHOTO XapaKTepa IKOJIOTUYECKUX MPoOJieM, OpUeHTAIUS
HA TPUMCHCHHE MATeMAaTHYECKMX 3HAHWM I pemieHus 3amad B 00JacTu
OKpY Karolel Ccpejpl, IUIAHUPOBAHME TOCTYNKOB M OIEGHKU HUX BO3MOXKHBIX
MOCJICACTBUMN JIJIs1 OKPY>KAIOIIEeH CPEeIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKU W OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTEeMaTHIECKON
HayKH Kak c(pepbl 4eIOBEUECKOM AeATEILHOCTH, ATANOB €€ pa3BUTHS M 3HAUUMOCTH
JUISL Pa3BUTHS IIUBUJIM3AIIMH, OBJIAJICHUE SI3IKOM MaTEMAaTHKU U MAaTeMaTHYECKOM
KYJbTYPOU KakK CpeJICTBOM IMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISITH TIPOCKTHYIO
U UCCIIEIOBATENBCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjoruyeckue AeiicTBUA:

BBISIBILSITh U XAapAKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKM MATEMATUYECKHUX
OOBEKTOB, TMOHATHH, OTHOLIEHUWA MEXAYy MOHATHAMHU, (POPMYyIHPOBATH
oTpesieNieHUs MOHATUH, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIACCU(UKALINY,
OCHOBaHUs AJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH POBOIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMylIupoBaTb U  NPeoOpa3oBBIBATh  CYXIACHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIIITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AMMOCBA3U U IPOTHBOPEUNS
B (hakTax, JAHHBIX, HAOJIOJECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU AJIs
BBISIBJICHUSI 3AKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEOYKTHBHBIX U
WHIYKTHBHBIX YMO3AaKIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO J0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh apPTyYMEHTALMIO, IIPUBOIUTE IIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOBI;
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BBIOMpATh CMmoco0 pemieHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pELIEHUs, BEIOUpATh HAanOOJIee MOIXOAUIUN C YYETOM CAMOCTOSITEIbHO
BBIJICICHHBIX KPUTEPHUCB).

Ba3oBble ucciaenoBareabcKue 1eHCTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIENOBATEIbLCKUM WHCTPYMEHT TO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIUE  MPOTHUBOpEUYHE,  MpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ty 00bEKTaMU, SIBICHUSIMU, IIPOIIECCAMU;

CaMOCTOSITeNIbHO (DOpPMYIMpPOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjIbTaTaMm
MPOBEJAEHHOTO  HAOJIOJCHUS, KCCJIEOBaHUs, OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIpoIlecca, a TakKXKe BBIABUTATH
MPEANOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATH JACHUIIATH HHPOPMAIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

BBIOMpATh MH(OPMAIUIO U3 UCTOYHUKOB Pa3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMAaTU3MPOBATh U HHTEPIIPETUPOBATH HH(DOPMAITUIO PA3TUYHBIX BHIOB U GOpM
peACTaBIICHHUS;

CTPYKTYpPUPOBaTh MHGOPMAIHIO, TPEACTABIATh €€ B Pa3IUMYHBIX (OopMax,
WUTIOCTPUPOBATH TpadUUuecKy;

OILICHUBATh HaAEKHOCTh uH(pOpMaIIH o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

OO0menue:

BOCIIPMHUMATh U (OPMYJIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMU U
EJISIMU OOIICHMS, ICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOXO TOUKY 3PECHHSI B YCTHBIX
U TMHUCbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUS II0 XOJy peIICHUs 3aJauH,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXITaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3ajayd, BBICKA3bIBATh WJEH, HAICJICHHbIE Ha TOUCK
pEelLIEHUs], COIMOCTABJISITh CBOU CYXKJEHUS C CYXKJICHHUSIMU JPYTUX YYaCTHUKOB
Jyajaora, oOHapyKUBaTh Pa3IMuie M CXOJICTBO MO3UIIMH, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS;
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NPEACTABIATh PE3YIbTAThl PEUICHUS 3a/laud, SKCIIEPUMEHTA, UCCIEIOBaHMUS,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3ajaad
IPE3EHTALMU U OCOOEHHOCTEHN ay IMTOPHUH.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe AeiicTBUSA

Camoopranusanus:

COCTaBJIAITh IJIaH, aJITOPUTM PELIEHUS 33Ja4yH, BIOMPATh COCO0 PELIeHUs C
y4€TOM HMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pEHIEHUH C Y4ETOM HOBOM MH(OpMAUK.

CaMOKOHTPOJIb, IMOIIUOHATbHBI HHTEJLJIEKT:

BJaJeTh  HABbIKAMU  TO3HABaTEJbHOM  pedrekcud Kak  OCO3HaHUs
COBEpIIAEMbIX JEUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3yIbTATOB, BIAalETh
crnoco0aMy CaMOMNPOBEPKH, CAMOKOHTPOJS TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKON 3a4auH;

OpeIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUU 3aJ1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
HalIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHHMBATh COOTBETCTBUE PE3yabTaTa LEJIH U YCIOBUAM, OOBSICHATH IPUIUHBI
JOCTHKECHHSI WIIM HEAOCTHKCHHSI Pe3yIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHAs 1eATEJIBHOCTD:

INOHMMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaJIbHOU
paboTel TpM pemieHWH Y4eOHBIX 3a7ad, TNPUHUMATh I COBMECTHOM
NEeATENbHOCTH, IJIAHUPOBATh OPraHM3ALMI0 COBMECTHOW pabOThI, pacrpencisiarh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKIAATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IATH
MHEHHS HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B IPyNNoBbIX (¢opMax paboThl (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) H UHBIE), BHITIOIHATH CBOIO YacTh PaOOTHl M KOOPAMHUPOBATH
CBOM JICHCTBUS C IPYTUMH YWICHaAMU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaJIa
B O0mMi TPOAYKT 1O KpUTEpUsM, CPOPMYJIUPOBAHHBIM  y4aCTHUKAMU
B3aMMOJIEHCTBHUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce oOydaronIuics MOJYYUT CIEAYIOIINE
IPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodell mporpaMMmbl y4eOHOTO
Kypca «Anrebpa 1 Hadajia MaTEMaTHYECKOTO aHATN3ay:

Yuciia ¥ BBIYUCTICHUSA
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CBOOOZIHO OINEpPUPOBaTh NMOHATHUAMU: pPAMOHAIBHOE YHCIO0, OECKOHEeuHas
nepuoguyeckas JIpoOb, TMPOLEHTHI, HPPALHOHATBLHOE YHCIO0, MHOXKECTBA
PAlMOHAIIBHBIX U ACHUCTBUTENIBHBIX YUCET, MOAYJIb JEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpoOM M NPOLEHTHI JUIsl PEIICHHs NPUKIAJAHBIX 3a1ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUUN U PEATIbHOU KU3HU;

MPUMEHSTh NMPUOIKEHHBIE BBIYUCIICHUS, TIPAaBUJIa OKPYTIEHUS, IPUKUIKY U
OILIEHKY Pe3yJIbTaTa BbIYUCIICHHI;

CBOOOJHO ONEPUPOBATH MOHITHEM: CTENEHb C LEJNbIM IIOKa3aTeseM,
UCTIOJIb30BaTh MOAXOIAULYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YHCEN AN PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEJACTABIICHUS JaHHBIX;

CBOOOJIHO OIEpPUPOBATH MOHITHEM: apU(PMETUUECKUNA KOPEHb HATypalbHON
CTEIICHHY,;

CBOOOJIHO OIEPUPOBATH MOHATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: JIOTapudM UHCTIA, JECATHUHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJTHO ONEPHUPOBATH MOHITHSMHU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATh MOHATUAMM: aAPKCHHYC, aPKKOCUHYC M apKTaHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEpUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHUJIBHBIE HEPABEHCTBA;

OPUMEHATh PAa3JIMYHbIE METOJAbl PEIICHHS pAalUOHAIBHBIX M JIPOOHO-
pPAallMOHAIBHBIX YPaBHEHUH, IPUMEHATH METOJ HHTEPBAIOB Ul PELICHUs
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MOHATUSIMHU: MHOTOWIEH OT OJHOW NEepEeMEHHOMH,
MHOTOWIEH € UEIbIMH KO3(pPUIIMEeHTaM1, KOPHU MHOTOYJIEHA, IPUMEHSTH JI€JIEHUE
MHOI'OYJIEHa HAa MHOI'OYIEH C OCTAaTKoOM, TeopeMmy be3dy u teopemy Buera mus
pelIeHus 3a1ay;

CBOOOJTHO ONEPUPOBATH TMOHATUSIMU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACIUTENb MATPULBI 2 X 2 W €ro TIeOMETPUYECKHH CMBICI,
WCIIOJB30BaTh CBOMCTBA ONPENENUTENs 2 X 2 I BBIYHUCICHUS €ro 3HA4YECHUS,
IPUMEHATh ONPENCIUTENIN Ul PELlIEHUs CUCTEMBl JIMHEHWHBIX YpPaBHEHUH,
MOJENUPOBATh PEAIbHBIE CUTYAIIMU C MOMOILBI CUCTEMbI JUHEUHBIX YPaBHEHUN,
UCCIIEOBATh IMOCTPOEHHBIE MOJEIHM C IOMOLIBIO MaTpPULl U ONPENEIIUTEICH,
WHTEPIIPETUPOBATH MOJTYyUYECHHBIN pE3yJIbTAT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBHM C KOPHSAMHM [UIsl [peoOpa3oBaHUs
BBIPAKCHUU;
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BBINOJIHATH peoOpa30BaHusl YUCIOBBIX BBIPAXKEHUMN, COJIEPKAIINX CTEIICHH C
palMOHAIBHBIM MTOKa3aTeNIeM;

UCII0JIb30BaTh CBOICTBa aorapu(pMoB LTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKEHUH;

cBOOOZHO ONEpUPOBATh MOHATHUSMU: HppalMOHAIbHbIE, MOKa3aTelbHbIE U
JorapuMUYECKUE YpaBHEHHUS, HAXOAUTh UX PEIICHHS C TTOMOIILI0 PABHOCUIILHBIX
NIEPEX0/I0B WM OCYIIECTBIISIS IPOBEPKY KOPHEH;

IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZIHO OmNEpUpOBaTh IOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpPUMEHSATh  HeoOxoaumble  (HOPMYJBI I8 PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTaBIATH
BBIPQXXCHHS, YpPaBHEHHUS, HEPABEHCTBA IO YCJOBHUIO 3aJauyM, HCCIEI0BATh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM allapara anreopsl.

DOyHKUUHN U TPaPUKU:

CBOOOJHO ONEpUPOBATh MOHATUSAMU: (PYHKIUSA, CIOCOOBI 3a/laHus (PYHKIHUH,
B3aMMHO oOOpaTHble (QYHKIUH, KoMmo3unus GyHKUuH, rpaduxk QyHKIuw,
BBITIOJTHATD dJIEMEHTapHbBIC TTpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOJIHO OIEpPUPOBATH MOHITHAMHU: O0JACTH OMPENETCHUS U MHOMXKECTBO
3HaYeHUH QYHKIHNH, HYTU QYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CcBOOOMHO OMEepUpOBaTh TMOHATHSAMHU: YETHBIE W HEYETHBIE (YHKIIHH,
nepuoanydeckrue (QyHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DYHKIIMHM, HAuWOOJbIIee W HaUMEHbIIee 3Ha4YeHHe (QYHKIMH Ha
IPOMEKYTKE;

cBOOOMHO OMEpPUPOBATH MOHATUAMHU: CTENeHHAs (YHKIUS C HATYPaJTbHBIM U
[ENBIM TIOKa3aTeneM, rpapuK CTENeHHOW (YHKIIMH C HATYpPaJbHBIM W LEJIBIM
nokasaresieM, rpaduk KOpHsS N-Od CTENeHW Kak (YHKIMH OOpaTHOW CTENEHHU C
HATYypaJbHBIM MOKa3aTeJIeM;

OMepUpoOBaTh MOHATUSMU: JIMHEWHas, KBaJpaTH4Has M JAPOOHO-IHHEHHas
(YHKITIH, BRITIOTHATH dJIEMEHTApPHOE MCCIIE0BAHUE U TIOCTPOCHHUE UX TPapUKOB;

cBOOOJHO OMEpPHpPOBaATh MOHATHSAMH: TOKa3aTelbHas W Jorapudmuueckas
dbyHKIIMMA, WX CBOMCTBA U TpadWKH, HCIOIB30BaTh MX TpadUKH IJIs PEIICHUS
YpPaBHCHUM;

CcBOOOZHO OMEpUPOBATh TOHATHUSAMH: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
oTpesieNieHue TPUTOHOMETPUIECKHUX (DYHKIIUI YUCIOBOTO apTyMEHTa;

UCTIONb30BaTh Tpaduku GYHKIUN IS HCCIEAOBAaHUS TMPOLECCOB U
3aBHUCHUMOCTEH MpH pEelICHUH 3aJa4 U3 IPYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU, BBIPAXKATh POPMYJIAMH 3aBUCUMOCTH MEXY BEIMYUHAMU;
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Havajia MaTeMaTH4€eCKOro aHAJIM3Aa:

CcBOOOZIHO ONEpUpOBaTh NOHATUAMM: apUPMeTHUecKas M IeoMeTpUyecKas
nporpeccusi, 06CKOHEYHO yObIBaroIlasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN 1
AKCIMOHEHUUAIIBHBIN pOCT, (hOpMyJia CIOKHBIX MPOLEHTOB, UMETh NPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIB30BaTh IIPOTPECCUM I PELICHUS pealbHBIX 3a4ad IMPUKIATHOTO
Xapakrepa;

CBOOOJIHO ONEPUPOBATh NOHATUSAMU: MOCIEI0BATEIBLHOCTD, CIOCOOBI 3aAaHUs
IIOCJIEI0OBATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IOHMMAaThb OCHOBBI 3apOXICHUS MAaTEMaTH4YEeCKOro aHajlM3a Kak aHalIu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: HETIPEPBIBHBIE (DYHKIIMH, TOUKH pa3pbiBa
rpaduka QyHKIHMH, aCUMIITOTHI rpaduka QyHKIUY;

cBOOOZHO OINEpUpOBaTh MOHATHEM: (YHKIUS, HENpepblBHAsS Ha OTPE3KeE,
OPUMEHATH CBOICTBA HEMIPEPHIBHBIX (QYHKIUH 7151 peLIeHUs 3a/1a4;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: INIEpBasl U BTOpas IPOU3BOJHBIC
(dbyHKUMHU, KacaTelbHas K rpaduky QyHKIUY;

BBIYMCIIATH MTPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3UIUU
IByX (QYHKIUH, 3HATh MPOU3BOJIHBIEC FIEMEHTAPHBIX (PYHKIINIA;

UCIOJb30BaTh T€OMETPUYECKU U (PU3MUECKHIl CMBICT MPOU3BOJHOM AJIs
pelieHus 3aad.

MHoxxecTBa U JIOTHKA:

CBOOOZHO  OMEpUpPOBaTH TMOHATHUSAMHU: MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

MICII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN aIIapar sl ONMCAHUS PEAIbHBIX
IPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]a4 U3 APYTUX yUeOHBIX MPEAMETOB;

CBOOOJHO OIEPUPOBATH TMOHATHUSIMH: OIPEACICHHE, TEOpEMa, ypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTHYECKOro 00bEKTa, JOKa3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 kuacce oOywaromuiicss HOJY4YUT CJEAYIOLIUE
IpPEeIMETHBIE PE3YJIbTAThl MO0 OTACJIbHBIM TeMaM paboyell MmporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadyajla MaTEMaTUYECKOTO aHAIU3a»:

Yuciia ¥ BIYHCICHHSA:

CcBOOOHO ONIEPUPOBATh NOHATUAMU: HATYPAJIbHOE U LIE€JI0€ YNCII0, MHOXKECTBA
HaTypaJIbHBIX U LENBIX YHCEJN, UCIIOIb30BaTh NPU3HAKU AEIUMOCTH LIENBIX YHUCEIL,
HOJl n HOK HarypanbHbIX uyucen A pelIEeHHs 3a1ad, NPUMEHATH aJrOpUTM
EBxnmuna;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka [0 MOJYJI0, 3alUChIBATh
HATypaJbHbIEC YNCIIa B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS,
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CBOOOZHO OMNEpPUPOBATH MOHATUSAMU: KOMILJIEKCHOE YHUCIO M MHOXECTBO
KOMIUJIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YHclia B anredpanuyecko u
TPUTOHOMETPUUYECKOU (hOpMeE, BBIMOJIHATH apu(PMETHUECKUE ONepaluyd ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO ONEPHUPOBATH MOHITHAMU: HppAlMOHAIbHBIC, MOKAa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C MOMOUIBIO
PAaBHOCHJIBHBIX IIEPEXO/IOB;

OCYLIECTBJIATH OTOOpP KOpPHEH TpH pPELIEHUH TPUTOHOMETPUUECKOrO
YPaBHEHUS;

CBOOOJTHO OMEpUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (HOPMYJbI I8 PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CcBOOOHO ONEpPHUPOBATh MOHATUSIMHU: CHCTEMA U COBOKYMHOCTh YPaBHEHHH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW pAIlMOHAIBHBIX, HPPALIUOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb palOHaJIbHEIE, VppaLMOHAJIBHEIE, ITOKA3aTEIIbHEBIE,
jgorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHS U  HEPaBEHCTBA,
COZIEpIKalll€ MOJIYJIM U TapaMeTPhl;

OPUMEHSTH TpaduyecKre MEeTOAbI JAJI PEIIeHUs] YPaBHEHUN U HEPaBEHCTB, a
TaKKe 3a]1a4 C IapaMeTpaMy;

MOJICIMPOBaTh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTAaBIATH
BBIDQ)KCHUSI, YPAaBHEHHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIJIOBHUIO 33/1a4H,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM afiapara aireopsl,
VMHTEPIIPETUPOBATD MMOJTYyUYECHHBIN pe3yJIbTAaT.

DOyHKUMU U TpaGuKH:

CTpOUTH TpadUKH KOMMO3UIMH (YHKUMHA C TIOMOIIBIO 3JIEMEHTApHOTrO
UCCJIEIOBAaHUS U CBOWCTB KOMIIO3UITUU JBYX (DYHKIIHIA;

CTPOUTH FreOMETpUUECKUE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPIMHATHOMN
IIJIOCKOCTH;

CBOOOZHO OMEpPUPOBATh MOHATHUAMU: TpPaPUKHA TPUTOHOMETPUUECKUX
dynKmi;

OPUMEHATh (QYHKIUW I8 MOJEITUPOBAHUS M HUCCICIOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayana MaTeMaTHuecKOro anajamsa:

UCTIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIeN0BaHMs (PYHKIIMM Ha MOHOTOHHOCTD
Y OKCTPEMYMBI;
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HaXOAUTh HauOoJblllee U HaUMEHbIIee 3HaUeHUsI (PYHKIIMM HENPEPHIBHON Ha
OTpE3KE;

UCTIONb30BaTh MPOU3BOJIHYIO JUISI HAXOXKICHWS HAWIY4lIeT0 pEIICHUS B
MPUKIIATHBIX, B TOM YHCJIE COIMATbHO-3KOHOMHUYECKUX, 3a/1a4ax, JIIsl OMpPeIeICHuUs
CKOPOCTHU U YCKOPEHHMsI MPOIIECcca, 3aJaHHOTO (OpMYIIOoi UiTu TpaduKoMm;

CBOOOJTHO  ONEPHUPOBATH TMOHATHSAMHU: TIEpPBOOOpa3Has, OIpeAeIEHHbBIN
MHTETpall, HAXOJIWUTh TEPBOOOpAa3HBIC AIIEMEHTApPHBIX (YHKIMUHA M BBIYUCIATH
uHTerpan no popmyne Hetotona-Jleitonuiia;

HaXOJMTH IJIOUIAIN TUIOCKUX GUTYP U OOBEMBI TEJI ¢ TOMOIIBIO HHTETPasa;

UMETh TNPEJCTABICHUE O MaTeMAaTUYECKOM MOJECIUPOBAHUM Ha IPUMEPE
coctaBiieHus 1uddepeHInaNbHBIX YPABHEHHUI;

pemaTh MPUKJIaJHbIE 33a7a4id, B TOM YHUCIE COIUATHHO-DKOHOMUYECKOTO H
$u3nIECKOro XapakTepa, CpeJICTBAMH MaTEMaTHIECKOTO aHaJIHN3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N Kosnn4yecTBo yacos DeKTPOHHbIE
n/- HanmeHnoBaHme pa3je/ioB 4 TeM IPOrpaMMBbl KonTpoJbHbie Tpakriiec | - (unpposnie)
o Bcero paGoTI KHe o0pa3oBaTe/bHbIC
padoThI pecypcbl
MHOXECTBO I€UCTBUTENBHBIX YhCENl. MHOTrOUJIEHBI.
1 PanmonanbHble ypaBHEHHs U HeEpaBeHCTBA. CHCTEMBI 24 1
JIMHEUHBIX YPaBHEHUN
) Oyukuuu u rpadpuku. CreneHHas GyHKIMS C LEIbIM 12 1
MOKa3aTeleM
3 Apudmernaecknii KOpeHb N-0i CTETICHH. 15 1
WppanmonanbHble ypaBHEHUS
4 [TokazarensHas pyHkuus. [lokasarenbHble ypaBHEHHS 10 1
5 Jlorapudmuueckas ¢pynkuus. Jlorapudpmuaeckue 18 1
ypaBHEHUS
6 TpUTrOHOMETPUYECKHE BBIPAKEHUS U YPABHEHUS 22 1
7 ITocnenoBaTenbHOCTH U IPOIPECCUH 10 1
8 HenpepsiBabie pyHkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTU3alNs 3HAHUN 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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11 KITACC

KoanuyecTBO 4acoB

N DJIeKTPOHHbIE
11/- HaumeHoBaHue pa3/iejioB U TeM Kontpoas | IIpakTuuec (undposbie)
0 NPOrpaMMmblI Bcero HbI€ KHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
| I/IccneILOBaHI:Ie (GYHKIHH ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasnas 1 MHTETpAI 12 1
3 I'padviku TpUrOHOMETPHUECKUX (PYHKITHIA. 14 |
TpuroHomeTpuuecke HepaBeHCTBA
4 WppannonansHble, MokazaTeabHbIE U 24 1
norapuMUUecKre HepaBeHCTBA
KommnekcHsie uncna 10 1
Harypainbnsle u nensie yucna 10 1
CucreMbl palliOHATbHBIX, HPPALUOHATBHBIX
7 MOKa3aTEeNbHBIX U JIOTAPUPMUIECKUX 12 1
ypaBHEHUH
8 3ajgauu ¢ mapaMeTpamu 16 1
9 HOBToPeHHe, 000011IeHNEe, CHCTEMATH3AINS 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHME OBPA30BATEJIBHOI'O
ITPOIIECCA
OBASATEJIBHBIE YYEBHBIE MATEPUAJIBI JUIAA YYEHUKA

Vyebnuk (aBTopsl C.M. Hukonbckuii, M.K. Iloranos, H.H. Pemetnukos u 1p.)
Hunaktrueckre matepransl (aBTopel M.K. Iloranos, A.B. [lleBkun)

TemaTtnueckue Tectsl (aBTop HO.B. llenenesa)

METOJUYECKHUE MATEPHUAJIBI JIJI51 YYUTEJIA

Vyebnuk (aBTopsl C.M. Hukonbckuii, M.K. Iloranos, H.H. Pemernukos u 1p.)
Hunaktryeckue matepuansl (aBTopel M.K. Iloramnos, A.B. [lleBkuH)

TemaTtnyeckue Tectol (aBTop HO.B. Illenenesa)

Kuura s yuurens. Anrebpa v Hayana MaTemaTuueckoro aHaiusa 11 kiacc (aBropst M.K.
[Toranos, A.B. IlleBkuH)

Kuwra s yuurens. Anrebpa v Hayana MaTemaTudeckoro aHainsa 10 kiiacc (aBropst M4

[IpaTtyceBusiy, K.M. Cronbos, B.H. Conomun)

IIMPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccuiickas anexkrponHas mikosia https://resh.edu.ru/

MaremaTrueckue 0JIMMITNAAbI M OJMMIIMAIHBIE 3a/1a4M, — [3EKTPOHHBIN pecypc], — peskuM
noctyrma: http:// www.zaba.ru.

Metoauka mpernoiaBaHusl MAaTEMAaTUKU — [3JIEKTPOHHBIN pecypc], — pekKuM T0CTyTa:
http://methmath.chat.ru.

Peectp mpumepHBIX 00111€00pa30BaTEIBHBIX MPOTPAMM [3IEKTPOHHBIN pecypc], — peKuM
nocryna: http://www.fgosreestr.ru.

ITyteBoauTens «B Mupe HayKu» A7l HIKOJTBHUKOB [3JIEKTPOHHBIN pecypc], — pexHUM J0CTyIa:
http://www.uic.ssu.samara.ru

DIIEKTPOHHAsl XPECTOMATHUS 110 METOAMKE NPETNOoJaBaHMs MAaTEMATUKH [3I€KTPOHHBIN pecypc],
— pexxum noctyma: http://fmi.asf.ru.

HHTepHeT —pecypc www.prosv.ru
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