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INOACHUTEJIBHASA 3AIINCKA

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-HAyYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyJIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJIaJlbIBAaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOIIIECTBEHHOU JKU3HH,
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 KOHCTPYKLMSIMHU alreOpbl M MaTeMaTHYeCKOro aHajv3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJIECHHSI C TIOMOILIBIO MHIAYKLUHUH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone u3yuyeHusi yueOHOro kypca «AinredOpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEANbHBIX CUTyaluH,
UHTEPHpPETAllMd  TOJIYYEHHBIX  pEUIeHW#, 3HaKOMATCS €  MOpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

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

B ocHoBe MeToanku 00yueHus anredpe 1 HauajgaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI OOy4EHHUS.

B cTpykType yuebHOro Kypca «Anredpa 1 Hayajia MaTeMaTHYECKOTO aHATN3a»
BBIJICJIEHBI  CIIEYIOIIUE COAEPKATENbHO-METOANYECKHE JUHUU: «Yucna wu
BbluncieHus», «OyHKuuu u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4YeCcKOro aHanu3a», «MHo)kecTBa U JIorTMKa». Bce OCHOBHbIE
COZIEPKATEIbHO-METOIUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSKEHUH JABYX JIET



oOydJeHus1 Ha YPOBHE CpEIHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO TOMOIHSIS IPYT
JpyTa ¥ TIOCTENEHHO HACHIIIAasICh HOBRIMH TEMaMU | pa3ziesiaMu. J[aHHbIN yaeOHbIi
KypC SIBIISIETCS WHTETPATHBHBIM, TOCKOJIBKY OOBEOUHSET B cebe conepikaHue
HECKOJBPKMX MaTeMAaTHYECKHX TUCIUILUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS,
MaTEeMaTUYECKUIA aHAIIN3, TEOPHUS MHOXKECTB, MaTeMaThdeckas JJoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBJIaJEBAIOT BCE OoJiee MUPOKUM MaTeMAaTHUECKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTUYECKYI0 MOJCIb PEATbHOW CHUTYyallH, MPUMEHATH 3HAHUS,
MOJIYYCHHBIC TIPU HM3YYCHHH YYEOHOTOo Kypca, JJIA PEHICHUS CaMOCTOSTEIHHO
chOpMyIMPOBAaHHONW MAaTeMAaTHYECKOW 3a/Jadd, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-METOAMYECKass JTUHUA «YUucina ¥ BBIYUCICHUS 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3oBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHM, BKIIIOYAIOMIMX B CEOSI MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHMCIa, YMEHUE JeiaTh MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYyYaIOIMMCS MHOXECTBA HATYPAIbHBIX, IIEJIBIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4nceld. B  KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My CIelnu(pUIecCKue 3aqaud WU ONEepaluu: [eJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAINMOHATIBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
brnaronmapsi mocnenoBaTenbHOMY PACIHIUPEHUI0 KPyra HCIOJIb3YEMBbIX YHCEN W
3HAKOMCTBY C BO3MOXXHOCTSIMHM WX NMPUMEHEHUS IS PEIICHUS Pa3IUYHBIX 3a/1a4
dbopMHpyeTCS TIPEICTAaBIICHUE O SAMHCTBE MaTEMaTUKH KaK HaykKH M €€ pOJIi B
MOCTPOEHUU MOJIENICH PEaJIbHOTO MHpA, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETHU3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTSHKEHUU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIero o0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbrare OOydYaromIuecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
paIMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTeIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W CHUCTEM, a TaKXke 3a1ad,
cofepKammx mapameTphl. [lodydeHHBIE YMEHHS IIHPOKO HCIOJB3YIOTCS MPH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUH TPUKIAIHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJCHUE HAMOOIBINNX W HAUMEHBITUX 3HAYCHUN (PYHKITUH.



JlanHasi comepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMysnaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAKEHUIA,
COJIEpKaIlMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuasa IpOUCXOANT NajbHeIIee pa3BUTHE alTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOpMHUPYIOTCS HABBIKU JCAYKTHUBHBIX PacCy>KICHUMH,
paboThl C CHUMBOJIbHBIMU (OpMamu, TMPEICTABICHUS 3aKOHOMEPHOCTEH W
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesyiaraet 3¢ hekTuBHbIC
WHCTPYMEHTBI ISl PELIEHUS MPAKTHYECKUX MW €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3BMOXHOCTH KakK A3bIKa HAYKH.

CopepkarenbHo-MeToau4eckass JUHUS «DyHKIMM U TpaQuKU» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUU NIl pelIeHus 3aja4 U3 APYruX yueOHBIX
IIPEIMETOB U PEAIBHON U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toil cofiepKaTeIbHOM JTUHUY HAIICJICH Ha Pa3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BbIPAXKATh 3aBUCUMOCTH MEXKAY BETMYMHAMHU B PA3IMUHON
dbopme: aHanuTHYECKOM, Tpaduyeckoi u cioBecHoU. Ero nsyuenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, UCIOJIb30BAHUIO aHATOTHH.

ConepxartenbHasd nuHUs «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKHX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYCHUSA, BBIYUCIITH MUIOMAnu (Guryp u oObEMBI TeJ, HAXOAWTh CKOPOCTH M
YCKOpeHHsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH peanbHbIX CHUTyaluH,
MO3BOJISIET HAXOIUTh HAWITYYIlIee PEIICHUE B MPUKIIAIHBIX, B TOM YHCIIE COLUATBHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOIO, (OPMaIbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTHKH B HAyKe, TEXHUKE U ucKyccTBe. OOy4aronInecs 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 MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONINN BCE pa3feibl
MaTeMaTUKH © e¢ TPWIOKEHUN, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH W HCIIOJIh30BaTh €TO MJISi BBIPAYKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKM KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4aromuxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHUSI Ha OCHOBE JIOTHUECKUX
npaBui, POPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHUS.

B yueObHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIMPOBAHUS, KOTOpPhIE MPHU3BAHbBI
CIocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluid, WCCIENOBaHMUS DTHUX MOJIeJIed ¢ TMOMOIIBI0 ammapara aiareOpbl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTalluy MOJYyYEeHHBIX pe3yJbTaToB. Takue
3aJlaHUs BIUIETCHBI B KAKIBIN U3 Pa3fiesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HMCIIOJNB3YeTCs I pelieHus MPUKIaaHbX 3anad. [lpu
pEelIeHNd  peabHBIX  MPAKTUYECKUX  3aJad  oOydaromuecsi  pa3BUBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHE HaXOJIWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATh  MPOOJIEMY.
JesitenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
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).



COJEP)KXAHUE OBYUYEHUA

Yuciia 1 BbIYMCICHUS

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoguueckue apodu. [Ipumenenue npoOGeil M NPOLEHTOB s
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWM U PEANIbHOU KU3HH.

JlelictBuTenpHble 4nciia. PanMOHANIBHBIE W UPPALMOHAIBHBIE YHUCIA.
ApudmeTrnueckue  omepanuu € JCUCTBUTEIBHBIMH  YHCIaMd.  MoJylb
JNEHUCTBUTEIILHOTO YUCIA U €ro cBoicTBa. [IpuOnmkEHHbIE BBIYMCICHMS, TIPABUIIA
OKPYIJICHHS], IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpeJCTAaBICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajIbHOW CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM II0KA3aTEIeM U €€ CBOWCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJIbHbIE
Jorapu(Msl.

CHHYC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHHYC M apKTaHI€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIE ypaBHEHUSI M YypaBHEHHMs-ciencTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/BI PEUICHUS LEIbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEpaBEHCTB. MHOroujeHsl OT OJHOW NepeMeHHOW. JleneHue MHorouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouieHb!I ¢ 11e1bIMU KO3(PPUIIUEHTAMHU.
Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTEIIEHN U KOPHH.

HppauroHansHble yYpaBHEHHMUS. OcCHOBHBIE METO/IbI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3zatenbHble ypaBHeHHs. OCHOBHBbIE METOJBI PEIICHUS IMOKAa3aTEIbHBIX

YPaBHCHUM.

[IpeoOpazoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

Jlorapupmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
Jorapu(pMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.
Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuna CUCTEMBbl JMHEHHBIX
ypaBHeHul. Onpenennurens MaTpuLbl 2X2, ero reOMETPAUYECKUI CMBICI U CBOMCTBA,



BBIYUCJIEHUE €T0 3HAYEHUs, MPUMEHEHUE OINPEICTUTENS I PEUICHUS] CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHWe NpUKIagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccraenoBanne NOCTPOCHHOW MOJIENIU C MOMOLIBIO MATPHII
Y OIIPENCIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUII W HEpPaBEHCTB. lIpuMeHEeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKU U pealibHOM KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Komno3zummss @yukiuii. I'papuk (yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu Qyskium.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIe 1 HeuéTHbIe pyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs N-0i CTENEHU KaK (yHKIMK 0OOpaTHOM CTENEeHU
C HaTypaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKLIMMA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIHNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauana MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEbHOCTEH. MeTon
MaTeMaTH4eCKOM HHAYKIHH. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIEA0BATEIIBHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHallM3a Kak aHanu3a OeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH IeOMETpUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrPeccCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.

HenpepoiBHble ¢GyHKIMM W UX CcBOMcTBAa. Touku paspbiBa. ACHUMHOTOTHI
rpadukoB ¢yHkumii. CBoHcTBa (PYHKIMA HENMPEpPHIBHBIX Ha OTpe3ke. Meton



VMHTEPBAJIOB JUIsl PEIICHUS HEpPAaBEHCTB. l[IpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKIUH 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeeneHue, reOMeTpUUECKUi U
busznyecKkuil CMBICT MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  smemeHTapHbiX  ¢yHkiuil.  [IpousBogHass  cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oIepalryd HaJ MHOXKECTBAMM M HMX CBOMCTBA. Jluarpammebl
Oiinepa—Benna. IIpumeHeHuWEe TEOPETUKO-MHOKECTBEHHOIO —ammapara  JUis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIEICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHMUS.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBLIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00yUYarOIIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUMCKOI0 O0IIEeCTBA, TPEACTABICHUE O MATEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MpPOLEIYP
IrpaXIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI WU JIPyroe), yMEHHUE
B3aUMOJECHUCTBOBATh C COUMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBUH C WX
(GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLUIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMATHMKH, UEHHOCTHOE OTHOUIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKOW MAaTEMaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE OTUX JOCTHKEHUUW B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEJCHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHKCHUN HAYKU U AESATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:



ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KIeHNUI, BOCIPUUMYUBOCTD K
MaTEeMaTUYECKUM acTeKTaM Pa3IN4HbIX BUIOB UCKYCCTBA;

S) pu3uYecKOro BOCIUTAHMS:

cOPMHPOBAHHOCT, yMEHHUS TPUMEHSATh MAaTeMAaTHYECKWEe 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 370pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTIIbIXa, PETyJspHas (GU3UYecKas aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
TIPY 3aHATHAX CIIOPTUBHO-03J0POBUTEIBHON JIEATEITLHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTh K TpYJy, OCO3HaHUE ILIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPUIOKEHUSIMH, YMCHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W peanu3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTH K  MaTeMaTH4eCKOMy  OOpa3oBaHUI0 U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJNBTYPhl, TIOHUMAHHWE BIMSHHUS
COIMAJIbHO-?)KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON U COIMATBLHOM
Cpellbl, OCO3HAHHE TJIOOATILHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIHS
Ha TIPUMCHCHHE MATEMATHYCCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTh
OKpYXaromel cpepl, IIaHUPOBAaHUE TIOCTYIIKOB W OIICHKH HMX BO3MOJKHBIX
MIOCJICJICTBUM VIS OKPYKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIIECTBEHHOH MPAKTUKH, TOHUMaHUE MaTeMAaTHUYCCKOU
HAyKHW KaK cepbl 4eTOBECUCCKOM IEATEITLHOCTH, STANOB €€ Pa3BUTHS U 3HAUNMOCTH
JUTSL pa3BUTHS ITUBWIN3AINH, OBJIAJCHUE SI3IKOM MAaTEMAaTUKH U MaTeMaTHUYeCKOU
KyJbTYPOU KaK CPEJCTBOM MO3HAHMSI MUPA, TOTOBHOCTH OCYIIECTBIISITH IPOEKTHYIO
Y UCCJIEIOBATEILCKYIO IEATebHOCTh MHANBUAYATLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble jJJoruueckue J1eMicTBUA:

BBISIBJIATH M XAPAKTEPU30BATh CYLICCTBECHHBIE MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
oTpeieSIeHUs] TIOHITUH, YCTaHABIMBATh CYIECTBEHHBIN MPHU3HAK Kiaccu(puKaiuy,
OCHOBAHUS JiJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUHU TTPOBOAMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (popmMynupoBaTh U  MOPeoOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEINIbHBIE U OTPUIIATEIbHbIC, EAMHUYHbBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUAX, MpejaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JienaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTHUKH, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUI
(mpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYX/ICHUS U BHIBO/IBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIBHO
BEIJICIICHHBIX KPUTEPHCB).

ba3oBble uccienoBarTeabcKue 1eiicTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK HCCIENOBATEIbCKUM WHCTPYMEHT TMO3HAHUS,
dbopMyaMpoBaTh  BONPOCH,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, UCCIEOBAaHUE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, sIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
INPOBENEHHOTO  HAOIOJIEHUs, MCCIEIOBAaHUSA, OLEHHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmanmeii:

BBISBIIATH JACUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IUYHBIX BUIOB U (hOpM
MPE/ICTaBIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISATh €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH Tparueck;

OLICHUBATH HaJIEXKHOCTD uHbopMaIuu 1o CaMOCTOSATEIbHO
chOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUA
Oo01menue:



BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHSI B COOTBETCTBUU C YCIOBUSMU U
LEJISIMUA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JaBaTh IOSICHEHUSA II0 XOJYy pELICHUs 3a/laud,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B X0Jle 00CYXJIe€HHsI 3aJjaBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOMl TeMbl,
npoOJieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pelIeHus, COINOCTABIATh CBOM CYXKICHUSA C CYXKICHHUAMM JPYIMX YYaCTHUKOB
nuanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHHUS;

MIPEACTABIATh PE3YIBTAThl PEMICHUS 33J1a4, SKCIIEPUMEHTA, UCCIEAOBAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe YHHBepCcaJbHbIe Y4eOHbIe 1eHCTBUS

Camoopranuzamnus:

COCTaBJISITh ILJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
yIETOM HUMEIOIINUXCS PeCYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBbII HHTEJJIeKT:

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEPIIIACMBIX JCHUCTBUI M MBICIHTEIBHBIX MPOIECCOB, UX PE3yJIBTATOB, BIIAJICTh
croco0aMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca W Pe3ysibTaTa PEIICHHS
MaTeMaTUYECKOM 3a4auu;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUU 3aJ]1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJEHHBIX OIMMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3yJIbTaTa IEIN B YCIOBUAM, OOBSICHATH PUYUHBI
JOCTIDKCHUS WU HEJIOCTHIKEHUST PE3YJIbTATOB JIEATEILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBmecTHAasI 1eATEILHOCTD:

MMOHUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHJIHOW W WHIWNBUAYAILHOU
paboTBl TpM pEHICHWM YYCOHBIX 3a7a4, NPUHUMATh IIeIb COBMECTHOU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BU/JIBI pabOT, IOTrOBApUBATHCS, 00CY)AATh MPOIIECC U pe3yIbTaT paboThl, 00001IIaTh
MHEHHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CykaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBHS C IPYTMMH YICHAMHU KOMaH/bl, OIICHUBATh KA4E€CTBO CBOETO BKJIAa
B 0OmuiA TPOAYKT TO KpUTEPUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aUMOJIEUCTBUSL.



IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHumy oOywenus B 10 kiacce oOydwaromuiicss MHOIYYUT CIEIyIOIINE
IpeIMETHbIE PE3yJIbTaThl IO OTIEIBHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «AnreOpa u Hayajla MaTEMAaTUYECKOIO aHaIU3a»:

Yucia ¥ BIYMCJICHHSA:

cBOOOIHO OIEpPUPOBaTh MOHATUSMU: PAIMOHATBHOE YHCIO, OCCKOHEYHas
nepuoanyeckas ApoOb, MPOLEHTHI, HWPPALUOHAIBHOE YHMCIO, MHOYKECTBA
PALMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JECHCTBUTEIIBHOTO YUCIIA;

OPUMEHATh JPOoOM M TPOLEHTHI JUIsl PEIICHHs MNPUKIAAHBIX 3a7a4 U3
Pa3JINYHBIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HU;

IPUMEHATH NPUOIMKEHHBIE BHIYUCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY Pe3yJIbTaTa BbIYNCIICHUN;

CBOOOJIHO ONEpUPOBATh IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITI0JIB30BaTh MOAXOASAUIYIO (DOpMY 3alMCU NEUCTBUTENBHBIX YUCEN AJI PEIIECHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

cBOOO/IHO OIEpPUPOBaTh MOHATHUEM: apU(PMETUYECKUN KOPEHb HaTypalbHOMN
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OINEPUPOBATH MOHATHUAMM: JIOTapu(M YHKcha, ACCATUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC M APKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

cBOOOHO OINEpPUPOBATH MOHATHUAMM: TOXKAECTBO, YpaBHEHHE, HEPaBEHCTBO,
PABHOCWJIbHBIC YPAaBHEHUS U YPABHEHHU-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jM4YHbIE METOJAbl PEIICHUS PaAlUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX YPAaBHEHUM, MPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHHUS
HEPABEHCTB;

CcBOOOIHO OMNEpPUpPOBATh MOHATHUSIMU: MHOTOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH € UEJIbIMA KO3 PUIIMEeHTaM1, KOPHU MHOTOYJIEHA, IPUMEHSITH JI€JICHUE
MHOTOWICHA Ha MHOTOWIEH C OCTaTKoOM, Teopemy besy m teopemy Buera s
peuieHus 3anay;

CBOOOZIHO OMNEpUPOBATH TOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHIA,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro TeOMETPUYECKUU CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 g BBIYMCIICHHMS €0 3HAa4eHUs,
IPUMEHATh ONPEIACIUTENN JUIsl PELICHUS CUCTEMBbl JIMHEHHBIX YypaBHEHUH,



MOJIEJIMPOBATh PEabHBIE CUTYaIlMM C IOMOIIbIO CUCTEMBbI JTUHEHHBIX YPABHEHUMH,
UCCIIEI0BaTh IOCTPOCHHBIE MOJEIM C IOMOUIbI0 MaTpull U OIpEAEIUTENEH,
UHTEPIIPETUPOBATH MOIYYECHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBHM C KOPHAMHM [UIsl I[peoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH IPe0Opa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINX CTETIEHHU C
palMOHaIbHBIM IIOKA3aTENEM;

UCIT0JIb30BaTh CBOMCTBa norapumMoB IS peoOpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUM;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
Jgorapu(pMHUUECKU€e YpaBHEHUS, HAXOAUTh UX PELIEHUS C IOMOILBIO PABHOCHIIBHBIX
NIEPEXO0B WIIM OCYILECTBIISASA IPOBEPKY KOPHEH;

IMPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI ISl MPeoOpa30BAHUS
TPUTOHOMETPUUYECKHUX BBIPAXKCHHI;

CBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh HEOOXOAuMble (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha $3bIKE anreOpbl, COCTABISATH
BBIDOKEHMS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM alapara ajreophl.

DYyHKIUHN U TPAPUKHU:

CBOOOJIHO ONEpUPOBaTh MOHATUAMU: (PYHKIIUS, CIIOCOOBI 3alaHusl (PYHKIUH,
B3aMMHO 0OpaTHble (QPYHKIUHU, KOMMO3MIMUSA (QYyHKUMWA, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTPeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JacCThb ONPEIEICHUS U MHOKECTBO
3HaYeHUHN QPYHKINU, HYJIH (YHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIMEpUpOBaTh TMOHSATUSAMU: UETHBIE W HEUETHbIE (DYHKIHH,
nepuonyecKkue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBbI U
MUHUMYMBI (pyHKIMH, HaumOoJblllee M HaWMMEHbIIee 3HauyeHHEe (YHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENIEHHAs! (PYHKIUS C HATYpaJbHBIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUHMU C HATypalbHbIM U IEJIbIM
nokasaresieM, rpaduk KOpHs N-Ooi cTeneHu Kak (yHKIMH OOpaTHOM CTENeHH C
HaTypaJbHbIM OKAa3aTeJEM;

OIEpUPOBaTh NOHATUSAMU: JIMHEHHAs, KBaApaTWU4dHas WU JIpOOHO-IMHEIHas
(YHKIUH, BBIIOJHATH 3JIEMEHTAPHOE MCCIIEA0BAHUE U IOCTPOEHUE UX TPAPUKOB;

cBOOOIHO ONEpUPOBATh MOHATHSAMM: IOKa3aTeiabHas U JorapupmMudeckas
(GyHKIMM, UX CBOMCTBA M TIpadUKH, MCIONB30BaThb MX TpaUKHU ISl PELICHMS
YPaBHEHUH;



CBOOO/IHO ONEPUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTD,
OIpe/ieJIEHNE TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpauku (yHKIUN JUId  HMCCIEAOBAaHUSA IPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peantbHOMN
KHU3HU, BBIpAXaTh (HOpMyJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4eCKOr0 aHAJIM3A:

CBOOO/IHO ONEpUPOBATH MOHATUSAMHU: apuMeThyeckas U TeoMEeTpUdecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reOMETpUUECKasi MPOrpeccrs, TMHEHHBIA U
AKCIIOHEHIUAIBHBIN poCT, (hOpMyJia CII0KHBIX IPOLEHTOB, HMETh MPEACTABICHUE O
KOHCTAaHTE;

UCIIOJIB30BaTh IPOTPECCUM I PEIIEHUs pealbHBIX 3a4ad IMPUKIATHOTO
XapakTepa;

CBOOOJIHO OIEPUPOBATh MOHATHIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATENbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKIACHUS MAaTEMAaTHYECKOro aHajln3a Kak aHajau3a
OCCKOHEYHO MaJIBIX;

cBOOO/IHO ONIEPUPOBATh MOHIATUSIMU: HENIPEPHIBHBIC (PYHKIIMH, TOUKU pPa3pbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka PyHKIINY;

CBOOOJTHO OINEPUPOBATH TMOHATHEM: (PYHKIUS, HEMpEpbIBHAs HAa OTpeE3Ke,
IPUMEHATH CBOMCTBA HETIPEPHIBHBIX (QYHKIUI JIJIs pelleHus 3a/1ay;

CcBOOOJIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
(GbyHKUMH, KacaTellbHas K rpaduKy QyHKIMY;

BBIYKCIIATh MTPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3HUIIMH
JIBYX (DYHKIMH, 3HATh TPOU3BOJIHBIC DIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BAaTh TEOMETPUUECKUN M (DU3UYECKUN CMBICI MPOU3BOIHOM ISt
pelIeHus 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJHO  OMNEpPUPOBATh  MOHATUSIMU:  MHOXXECTBO,  ONEpalu  Haj
MHO>KECTBaMU;

MCIT0JI30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl ONMCaHUs PealbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUH 3a]a4 U3 IPYrHX yu4eOHBIX MPEAMETOB;

CBOOOJTHO OINEPUPOBATH MOHSATUAMHU: OIpEACNICHHe, TEOopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy obOywenuss B 11 kiaacce oOydaromuiics MHOIYYUT CIEIYIOIINE
IpeIMETHbIE PE3yJbTaThl IO OTAEIbHBIM TEMaM paboyeil mporpamMmbsl y4eOHOIO
Kypca «Anredpa 1 Hayajia MaTEMaTUYECKOTIO aHAJIN3a»:

Ywuciia 1 BbIYHCICHHSA:



CBOOO/IHO OIIEPUPOBATH MOHATUSAMU: HATYPAJIBbHOE U LIEJI0E YUCIIO, MHOKECTBA
HATypaJIbHBIX U LEIBIX YUCEII, UCIIOIb30BaTh IIPU3HAKU ACIMMOCTH LIEJIBIX YUCE,
HO/l u HOK nHatypanbHBIX 4YMCeNl I PELICHHs 3a/1ad, IPUMEHSATHh aJrOpUTM
EBknnpa;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTKa MO MOJYJIO, 3alKUChIBAThH
HaTypaJIbHBIE YHUCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOO/IHO ONEpPUPOBATH IMOHATUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE UYMCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKUE ONepalil ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKa3aTelbHbIE U
jJorapu(MUYECKHE HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHS C T[OMOUIBIO
PABHOCHWJIBHBIX IIEPEXO/IOB;

OCYILECTBISATh OTOOp KOpHEW TMpU pEHIEHWH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBAaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATH  HeoOXoaumble  (OpPMYJbI A8 PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEpHUPOBATh MOHATUIMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PALIMOHAIBHBIX, HPPALMOHAJIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(MUYECKUX YPaBHEHHUI U HEPABEHCTB;

permarb palrOHAJIbHBIE, VppalMOHaJIbHBIE, ITOKa3aTEeJIbHBIE,
jgorapuMuyeckue U TPUTOHOMETPUYECKHWE YpaBHEHUs] U  HEpPaBEHCTBA,
coZieprKallie MOIYJIM U IIapaMeTphl;

NPUMEHSTH TpaduuecKre MEeTOAbI JJI PElIeHHUs YpaBHEHUI U HEPABEHCTB, a
TaKXe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh peallbHble CUTyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAXXECHUs, YPAaBHEHMUS, HEPABEHCTBA M MX CHUCTEMBI MO YCIOBHIO 3aJa4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM armmapara anreopsl,
WHTEPIIPETUPOBATH MMOJYUYECHHBIN pE3yJIbTarT.

DyHKIUHN U TPAPUKU:

CTpOUTHh TpadUKU KOMMIO3UIMU (GYHKIHI C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIETIOBAaHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTH T€OMETpUYECKUE 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPAMHATHON
IIJIOCKOCTH;

CBOOOIHO  ONEpUpPOBaTh MOHATUSAMHU: TIpaUKM  TPUTOHOMETPUUECKHUX
dyHKImii;



OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS U HCCIENOBAHUS PEaJIbHBIX
IPOLIECCOB.

Hauaja mareMaTH4eCKOr0 aHAJIM3A:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIEe0BaHUs (DYHKIIMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaUMEHbIIEE 3HAaU€HNUs (QYHKIIUN HENPEPHIBHON Ha
OTpPE3KE;

UCIIOJIB30BaTh IMPOU3BOJHYIO ISl HAXOXKJICHHS HAWIy4ylIero peuieHus B
IPUKJIAJHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKHUX, 3a/1a4ax, 1S ONpeIeIeHUsS
CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (POpMyJION WiIn IrpauKoM;

CBOOOZIHO  ONEpUPOBATh MOHATUSAMHU: IEpPBOOOpa3Hasi, OINpeAcIEHHBIN
UHTETpaJl, HAXOJUTh MEPBOOOpa3HbIE AIIEMEHTApHbIX (YHKUMNH M BBIYUCIATH
uHTerpai no gpopmyne Herotona-Jlelonuna;

HAXOJUTh IJIOLIAIHN MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOILIBIO HHTETPaa;

UMETh TPEJCTABICHUE O MATEMaTUYECKOM MOJACIMPOBAHUN HA IpHUMEpe
cocraBieHus U pepeHnaIbHbIX YpaBHEHUH;

pemaTh NMPUKIAAHBIE 33a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO H
(U3MYECKOT0 XapaKTepa, CPeACTBAMU MATEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabnbsie IIpakrnyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcnl
MHOK€eCTBO IENCTBUTENBHBIX YHUCEIL.
Muorowiensl. PanimonanbHble ypaBHEHHS U
1 B vyp 24 1 Resh.edu.ru
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
Oynkiuu U rpaduku. CrenenHas KITUS C
2 YHII rpag by 12 1 Resh.edu.ru
LIETIBIM TTOKa3aTeIeM
ApudmMeTndeckuii KOpeHb N-0il CTENEHH.
3 puc P 15 1 Resh.edu.ru
WppaumonanbHble ypaBHEHUS
[TokazarenbHas kuus. [TokasaTenpHble
4 Py 10 1 Resh.edu.ru
ypaBHEHUS
Jlorapudmuueckas pyHKuMS.
5 pric by 18 1 Resh.edu.ru
JlorapudmMuueckne ypaBHEHHs
TpuroHomeTpuuecke BoIpaXeHus 1
6 P P P 22 1 Resh.edu.ru
ypaBHEHUS
[TocnemoBaTeIbHOCTH U MIPOTPECCHH 10 Resh.edu.ru
HenpepsiBable pynkiuu. [IpouszBoanas 20 1 Resh.edu.ru
[ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL
9 P ’ B ’ 5 2 Resh.edu.ru
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

Ne i/

Tema ypoka

MHOK€eCTBO, ONEepaIMy HaJl MHOKECTBAMH U UX CBOMCTBA

KoanyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

Juarpammsl Diinepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOI'O allllapaTa AJid pCIICHUA 3aaaq

Parmmonanbueie uncina. OOBIKHOBEHHBIC U IECSITUYHBIE TPOOH, TIPOLICHTHI,
OeCKOHEUHBIE TIEPUOUUECKUE IPOOH
Parnmonanbhele ynciaa. OObIKHOBEHHBIE U IECSITUYHbIE JPOOHU, IPOLIEHTHI,
OeCKOHEeUHbIE IEPUOUUECKUE IpodH

[Ipumenenue npoOeli U MPOLIEHTOB ISl PEIICHUS MPUKIIATHBIX 3a/1a4
[Tpumenenue apobeii 1 MPOIEHTOB JUIS PEIICHUs TPUKIATHBIX 3a7a4

HelictBuTenbHbIe yncaa. PalimoHanbHbIe U MppalMOHaIbHbIE YUCIa

© 0 N O

ApI/I(I)MeTI/ILIeCKI/IC orepanuu ¢ JEHCTBUTEIILHBIMU YHCIaMHU

Moaynb IEMCTBUTENBHOTO YUCIIA U €0 CBOMCTBA

S

11

12

[TpuOnmxEHHBIE BBIYUCIICHUS, TIPaBUIIAa OKPYTJICHUS, IPUKUIKA U OLIEHKa
pe3yJibTaTa BEIYMCIEHUN

OcHoBHBIC METOJbI PCHICHUS LCIIbIX U ,[[pO6HO'paLII/IOHaHBHBIX ypaBHeHI/Iﬁ n
HCPAaBCHCTB

13

OcCHOBHBIE METOBI PELIECHUS 1IEJIbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUH 1
HEPABEHCTB

14

OcCHOBHBIE METOBI PELIECHUS 1IEJIbIX U IPOOHO-PAIIMOHATILHBIX YPABHEHUH 1
HEPABEHCTB




MHoOrouneHss! 0T OJHOM EPEMEHHOM. JleJIeHre MHOTO4JIEHa HA MHOTOYJIEH ¢

15 1
octatkoM. Teopema besy

16 MHorounieHsl ¢ nenbiMu Kodpdunuentamu. Teopema Buera

17 Pemenue cucreM TUHEHHBIX ypaBHEHUN

18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN

19 Marpuiia cucteMbl TUHEHHBIX ypaBHEHUH. OnpeneauTenb MaTpUIlbl 2X2, ero 1
IeOMETPUUECKUI CMBICT U CBOMCTBA; BBIYMCICHUE €r0 3HAUCHUS

20 Onpenenurens MaTPUILLI 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOMCTBA; 1
BBIUKCJICHUE €r0 3HAYCHUS

21 [IpuMeHeHue onpeenuTeNs A1 peleHUs] CUCTEMbI JIMHEHHBIX YpaBHEHUH

22 Perienue npukiagHbIX 3aa4u ¢ MOMOILIBIO CUCTEMbI IMHEWHBIX YpaBHEHHH

23 Pemenne npukiiagHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX YPAaBHEHUI

24 KonrtponbHas padora: "PanmonanbHble ypaBHEeHHs U HepaBeHCTBA. CUCTEMBI 1
JIMHEWHBIX ypaBHEHUN"

o5 OyHK1Ms, criocoOb! 3agaHus GyHKIMU. B3aumMHo oOpaTHbIE (QYHKIIUH. 1
Komnozunus ¢pyHkimit

26 I'padux pyHkumu. DnemMeHTapHble mpeoOpa3oBaHus rpagukoB GyHKIMN 1

97 OO6nacTh ornpenenaeHusl 1 MHOXKECTBO 3HaueHUi pyHkuuu. Hynu @ynkunu. 1
IIpoMexyTKH 3HaK IOCTOSTHCTBA

28 Yérnbie u Heu€THbIe QyHKIMU. [Tepuoanueckue pynkuuu. [pomexyTku 1
MOHOTOHHOCTH (PYHKIIMH

29 MaxkcumyMbl 1 MUHUMYMBI (yHKIIMU. Hanbosblee 1 HauMeHbllee 3HaueHue 1
(GYHKIMU Ha TPOMEXYTKE

30 JIuHeitHast, KBapaTUYHAS ¥ TPOOHO-THHEWHAS PYHKIIUU 1

31 DeMeHTapHOe UccieI0BaHue U MOCTPOeHUE rpauKoB 3TUX (HYHKIIUN 1

32 DeMeHTapHOe UccieI0BaHue U MOCTPOeHUE rpauKoB 3TUX (DYHKIIMNA 1

33 CreneHs ¢ 11e16IM NToKasareiaeMm. buaom Herotona 1




34 Crenens ¢ 1enbIM nokasareneM. bunom HeroTona 1

35 CrenenHas GyHKIIMS C HATypaJIbHBIM U LIeJIbIM Moka3ateneM. EE€ cBoiicTBa u 1
rpadux

36 Kontponbnas padota: "Crenennas pynkuus. E€ cBoiicTBa u rpaduk" 1

37 Apudmernieckuil KOpeHb HaTypaTbHOU CTETIEHH U €r0 CBOIMCTBA 1

38 Apudmerndeckuii KOpeHb HATYpaIbHOUW CTETICHH B €T0 CBOMCTBA 1

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUHN, COAECPIKAIINX CTENICHU U KOPHH 1

40 [Ipeobpa3oBaHUs YMCIOBBIX BBIPAKECHUM, COJIEPKAIINX CTENCHH U KOPHU 1

41 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKCHUHN, COACPIKAIINX CTEICHH U KOPHH 1

42 Uppanmonansueie ypaBHeHUs. OCHOBHBIE METOBI PELICHUS HPPAIHOHATbHBIX 1
ypaBHEHUH

43 Wppaumonansubie ypaBHeHUs1. OCHOBHBIE METOIbI PEIICHUS HPPALNOHAIBHBIX 1
ypaBHEHUH

44 WppanmonansHbie ypaBHeHUs1. OCHOBHBIE METOIbI PEIICHUS HPPALMOHAIBHBIX 1
YpaBHEHUU

45 PaBHOCUIIbHBIE TIEPEXObl B PEHICHUH UPPAIIMOHAIBHBIX YPaBHEHUH 1

46 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH UPPAIIMOHATBHBIX YpaBHEHHHA 1

47 PaBHOCUIIbHBIE TIEpEXObl B PEIICHUH UPPAIIMOHAIBHBIX YPaBHEHUH 1

48 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH UPPAIIMOHATBHBIX YpaBHEHHHA 1

49 CBoiicTBa U rpaduk KOpHA N-0if cTeneHn Kak (yHKIUU OOpaTHON CTENEHH € 1
HaTYpaJbHBIM ITOKa3aTelleM

50 CaoiicTBa u rpaduk KOpHA N-0if cTeneHn Kak (yHKIUN OOpaTHON CTENEHH C 1
HATypaJIbHBIM MOKa3aTelleM

51 Kontponbnas padota: "CBoiicTBa u rpaduk KOpHS N-0i CTENEHH. 1
HppannonanbHbie ypaBHEHUA"

52 CreneHb ¢ paliOHAJILHBIM TOKa3aTesleM U e€ CBOHWCTBa

53 CremneHs C palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA




o4 Crenenb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
55 [TokazaTenpHas GyHKIMS, €€ CBOKWCTBA U rpaduk 1
56 Hcnonp3oBanue rpaduka GyHKIMK IS pELICHUs] ypaBHEHUH 1
o7 Hcnonp3oBanue rpaduka GyHKIMK A1 pELISHUs] ypaBHEHUH 1
58 [TokazarenbHble ypaBHeHUs. OCHOBHBIE METO/IBI PEIICHHS TOKa3aTeIbHBIX 1
ypaBHEHUI
59 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHHH
50 IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/IbI PEILIEHUS T0KA3aTEeIbHBIX 1
ypaBHEHUI
61 KonTponbnas pabora: "[lokazarensHas pynkuus. [lokazarenpHbie ypaBHeHUS" 1
62 Jlorapudm gucia. CpoiicTsa iorapupma 1
63 Jlorapudm uucna. CpoiicTBa orapudpma 1
64 Jlorapudm gucia. CpoiicTsa iorapupma 1
65 JlecATUUHBIE U HaTypaJIbHbIE JTOTapH(pMbI 1
66 JlecATUYHBIE U HATypaJIbHBIE JTIOTapH (MBI 1
67 IIpeoOpa3oBaHue BBIPAXKEHUH, COAECPIKALIMX JIOTApU(MBI 1
68 [IpeoOpazoBaHue BEIpaXKEHUH, COACPKAMNX JTOTAPHPMBI 1
69 IIpeoOpa3oBaHue BBIPAXKEHUH, COAECPIKALIMX JIOTApU(MBI 1
70 Jlorapudmuueckas GyHKIus, €€ CBONCTBA U rpaduk 1
71 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U TpaduK 1
72 Hcnonb3oBanue rpaduka QyHKIUN IS peLIEHUS] YpaBHEHUI 1
73 Hcnonb3oBanue rpaduka GyHKIMK IS pEIIeHUs] ypaBHEHUH 1
74 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI pEIICHUS 1

Jorapu(pMHUUECKUX ypaBHEHUN




Jlorapudmuaeckue ypaBHeHuss. OCHOBHBIE METO/BI PEIICHHUS

75 o 1
Jorapu(pMUUECKUX ypaBHEHUN

76 Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/BI PEIICHHS 1
norapuMUYECKUX ypaBHEHUI

77 PaBHOCHIIbHBIE TEPEXO/Ibl B PEILIEHUH JOrapU(PMUUECKUX YpaBHEHUN

78 PaBHOCHIIbHBIE TTEPEXO/IBI B PEIICHUH JOTapU(PMHUUECKUX YpaBHEHUN

79 Kontponbnas padota: "Jlorapudpmudeckas pynkuus. Jlorapupmudeckue 1
ypaBHeHUs"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YHCIIOBOTO apTyMEHTa 1

81 Cunyc, KOCUHYC, TAHI'€HC M KOTAaHI€HC YMCIIOBOTO apryMeHTa 1

82 ApKCHHYC, apKKOCHHYC M apKTaHI€HC YMCIOBOTO apryMeHTa 1

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTCHC YHCIOBOTO apryMeHTa 1

84 Tpuronomerpuueckas OKpy>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX 1
(GyHKLIMN YHUCIOBOTO apryMeHTa

85 Tpuronomerpuveckas OKpy>KHOCTb, OTIPEACTICHHE TPUTOHOMETPUIECKHUX 1
(GyHKIMI YKCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETpPUYECKHE (HPOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHbBIE TPUTOHOMETpPUYECKHE (HPOPMYITBI 1

89 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1

90 [IpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKECHUH 1

91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUI 1

92 [TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKCHUH 1

93 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1

94 Pemrenne TpuroHoMeTpru4ECKUX ypaBHEHUN 1

95 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUIN 1




96 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 1

97 Pemenue TpuroHoMeTpUYECKUX YpaBHEHUM 1

98 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 1

99 Perienne TpUroHOMETPHUECKUX YpaBHEHUN 1

100 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM 1

101 KonrponsHas padora: "TpuronoMeTpruuecKie BEIpaKEeHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUA"

102 ITocnenoBarenbHOCTH, CIIOCOOBI 331aHUs TOCIe0BaTebHOCTEH. MeTon 1
MaTeMaTHYeCKON MHAYKIUN

103 MOHOTOHHBIE U OTPaHUYECHHBIE TIOCIIE0BATENILHOCTH. MicTOpHs aHanm3a 1
0ECKOHEUHO MaJIbIX

104 Apudmernaeckas mporpeccus 1

105 I'eomerpuueckas nmporpeccus 1

106 BeckoneuHo yObIBaromiasi reOMETpUIECKasi IPOTrPeCcCust 1

107 CymMa 6eckoHeuHO yOBIBAIOLIEH reOMETPUUECKO porpeccun 1

108 JIMHEWHBIN U 3KCITOHEHIMAIBHBIN pocT. Ynciio e. @opmyiia CI0KHBIX 1
MIPOIICHTOB

109 JIMHENHBIN U 3KCIIOHEHIMAIBHBIN pocT. Uncio e. opmyiia CI0KHBIX 1
MIPOLIEHTOB

110 Vcnonb30BaHue MPOrpeccuy Ul PEeLIeHNs pealbHbIX 3a1a4 PUKIAHOTO 1
XapakTepa

111 Kontponbras pabdota: "[locinenoBarensHOCTH U Iporpeccun” 1

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 1

113 Touka pa3pbiBa. AcUMNTOTHI TpauKoOB PyHKINN 1

114 CaoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1

115 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha OTPE3KE 1

116 MeTtoa MHTEpBaJIOB ISl PEIIEHNS HEPABEHCTB 1




117 Meroa MHTEPBAJIOB ULl PELICHUS HEPABEHCTB 1
118 MeToa HHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1
119 [TpumMeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKLUHN IS pEIICHHS 33124 1
120 [TpumMeHeHne CBOWCTB HETIPEPBHIBHBIX (DYHKLUHN IS pEIICHHS 33124 1
121 [lepBas u BTOpas npou3BOAHBIC (DYHKIIMH 1
122 Onpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenne, GU3NIECKUA CMBICI MPOU3BOTHON 1
124 VYpaBHeHHE KacaTeNbHOU K TpapuKy (yHKIIHH 1
125 VYpaBHeHHe KacaTenbHOU K rpaduky QyHKIUU 1
126 [Tpon3BoHBIC AIIEMEHTAPHBIX (HYHKIUN 1
127 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINUN 1
128 [Tpou3BoaHasi CyMMBI, TPOU3BEICHHS, YACTHOT'O M KOMIIO3HIINU (QYHKITUI 1
129 [IpousBoHAs CYMMBI, TPOU3BEACHHUSI, YACTHOTO M KOMITO3ULIUU (YHKITHIT 1
130 [Tpou3BoaHast CyMMBI, TPOU3BEICHHSI, YACTHOT'O M KOMITO3UIINU (YHKIIUH 1
131 KonTtponsHas padora: "[IpouszBoanas” 1 1
132 [ToBTOpeHME, 0000IIeHNE, cHcTeMaTH3alus 3HaHui: ""Y paBHeHuUs" 1
133 [ToBTOpeHMEe, 00600EeHNe, cucTeMaTH3amus 3HaHnui: "OyHKIN" 1
134 HToroBast KOHTpOJIbHASA paboTa 1
135 Hrorosas KoHTpoOJIbHAs paboTa 1
136 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allus 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anrebpa u Hadasila MaTemMaTuueckoro ananusa. 10-11 kmaccel. YueOHUK.
ba3zoBbiit 1 yriyosnennbil ypoBau. 2021. YueOuuk. Anumos 11LA.

NznarenscTBO «IIpocBemenune»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

* Anrebpa u Hayasa Marematudeckoro ananusa. 10-11 knaccel. YueOHUK.
ba3zoBslit 1 yriyonenssiit ypoBuu. 2021. YueOuuk. Anumos 111 A.
N3narensctBo "IIpocBenienue"

» PaGouast mporpamma cpeiHero oomiero oopazoBanus nmpeamera
«MareMatuka» yriay0oaéHHbIi ypoBeHb. O100peHa peiienreM deiepaabHOro
y4eOHO-METOIMUECKOTO 00BEAMHEHHS 110 0011IeMYy 00pa30BaHUI0, MPOTOKOJ
7/22 o1 29.09.2022 r.

» Metoauueckue peKkoMeHAaIuH 1Mo yueOHuKy "Anredpa u Havana aHanuza"
10-11 xmaccet /ABTop: Anumos 1. A., U3natensctBo "[IpocBenienne”

» Anrebpa u Havasa aHanu3a, 10-11 kimaccel, B 1Byx vactsx. [loypounoe
IIaHupoBaHue 1o yueoOHuky Anumona I1I.A/ ABrop-cocraBurens: ['puropnrena

I'.Nn.



IHNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

* http://window.edu.ru/ DnekrponHas OMOIUOTEKA YICOHUKOB H
METOMYECKUX MaTepPHaIOB

* http://www.math.ru Marepuainsl o MmaTeMaTuke B EquHON KOJUIEKIIMK
G POBBIX 0OPA30BATEIHLHBIX PECYPCOB

* http://www.bymath.ne t 'azera «Maremaruka» M3naTenbckoro goma
«IlepBoe ceHTAOps»

* http://www.uztest.ru 3agaun o reomeTpun: HHPOPMAITMOHHO-TIOUCKOBASI
cucTema

* http://www.problems.ru KomnbroTepHas MaTeMaTHKa B IIIKOJIE

* http://school.msu.ru Martemaruka. llIkona. bByaymiee. Caiit yunrens
mareMatuku A.B. [lleBkuHa

* http://www.etudes.ru Maremarnyeckoe 00pa3oBaHue: IPOIILIOE U
Hacrosiee. MHTepHeTOMOIMOTEKA 110 METOJIMKE MPENOAaBaHUsI MaTEMAaTUKU
* http://www.exponenta.ru ITopran Allmath.ru — Bes MmaTematuka B 0JJHOM
MecTe

« http://www.allmath.ru ITpuknagnas MaTeMaTHKa: CIIPABOYHHK
MaTeMaTHIeCKUX (popMyII, MPUMEPHI U 3a1a4H C PEIIEHUIMU

« http://math.rusolymp.ru 3agauynuk 115t MOATOTOBKH K OJMMITHAIaM 10
MaTeMaTuKe

* http://tasks.ceemat.ru 3anrmarenpHas MareMaTiuka — OJIMMITHAIBI, UTPBI,



KOHKYPCBI TI0 MaTEMAaTHKE JIJIS IKOJIbHUKOB
* http://www.math-on-line.com MaTeMaTnyeckue OIMMIHAIBI IS
IIIKOJILHUKOB

* http://www.olimpiada.ru Matemarnueckue OJUMIIHAIBI M OJUMITHATHBIC

3aJauu
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